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The World Health Organization declared coronavirus
disease 2019 (COVID-19) a global pandemic on
11 March 2020. Although many patients with
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection develop respiratory
symptoms, transmission of the virus has been
reported to occur during the asymptomatic phase.1,2
In symptomatic patients, computed tomography of
thorax shows characteristic lung findings; however,
polymerase chain reaction (PCR) test is required
to confirm the diagnosis, and this is also effective
in asymptomatic patients. The main modes of
SARS-CoV-2 transmission include respiratory
droplets, physical contact, and aerosol generating
procedures (AGP).2,3 There is currently no evidence
confirming airborne transmission of SARS-CoV-2.3
During the 2002-3 SARS outbreak, 21% of
infected cases were healthcare workers.4,5 Aerosol
generating procedures, such as intubation and
airway aspiration, are routine procedures during
general anaesthesia. The appropriate use of personal
protective equipment (PPE) during AGP, including
N95 respirator, face shield or goggles, disposable
gloves, splash-resistant gown (full PPE) effectively
protects healthcare workers against SARS-CoV-2
infection.6,7 Surgical procedures involving patients
with suspected COVID-19 should also be performed
in an airborne isolation room with negative
atmospheric pressure.6 In emergency situations, any
delay in intervention caused by lack of clear protocol
can increase morbidity and mortality of patients.
Indiscriminate or universal PCR testing for all such
patients is not justified, as it is time-consuming,
resource-draining, and may not be feasible in
emergency settings.
We developed a risk stratification protocol for
all emergency surgeries, with two main principles:
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(1) to provide a framework for healthcare workers
to make timely assessments and decisions for
emergency surgeries; and (2) to provide adequate
PPE and promote appropriate use of PPE, especially
during AGP (Fig).8 Consensus of the protocol
was achieved with all stakeholders, including
specialists in infection control, anaesthesiology,
emergency medicine, and all surgical streams in
our institution, including general surgery, obstetrics
and gynaecology, ophthalmology, orthopaedics,
and otorhinolaryngology. Patients were stratified
according to epidemiological history screening by
FTOCC (fever, travel, occupation, contact, and
clustering) and upper respiratory tract symptoms
in the context of fever. Positive travel history was
defined as any travel to outbreak areas within 2
weeks prior to presentation.9 Patients were stratified
as high risk if they were positive either on FTOCC
screening or for upper respiratory tract symptoms.
While awaiting surgery, high-risk patients underwent
nasopharyngeal and throat swabs for PCR tests, and
results were returned within 4 hours. In overriding
emergency cases, surgery was performed without
waiting for the PCR test results. Overriding
emergency cases and patients who had positive PCR
test results for SARS-CoV-2 infection required the
use of eight sets of full PPE (two for anaesthetist,
one for operation room assistant, two for runner
nurses, one for scrub nurse, two for surgeon) and an
airborne isolation room with negative pressure. For
patients who had negative PCR test results, standard
precautions were adopted, including surgical gown,
sterile gloves, standard surgical mask, and cap for
all members of the surgical team, and two sets of
full PPE for the anaesthetist and operation room
assistant when necessary.
We conducted a retrospective analysis of the

©2020 Hong Kong Academy of Medicine. CC BY-NC-ND 4.0

# COVID-19 risk stratification to conserve PPE #

consumption of PPE before (2-8 February 2020) and
after (1-7 March 2020) the implementation of our
risk stratification protocol. Before implementation
of our protocol, five of 59 patients would have
been considered high risk (one laparoscopic
salpingectomy for ruptured ectopic pregnancy, one
emergency repair of paediatric limb fracture, one
emergency tracheostomy, one emergency caesarean
section, and one urgent repair of injury to femoral
artery). Of them, four underwent surgery in an
isolation operation room and 32 sets of full PPE were
used. After implementation of our protocol, 14 of 49
patients were identified as high risk; however, only
two of the 14 patients were overriding emergency
cases (one emergency caesarean section and one
laparoscopic cholecystectomy), and 16 sets of full
PPE were used. All PCR test results for SARS-CoV-2
were negative during the study period before and
after implementation of our protocol. No healthcare
workers were infected. There was a significant
reduction in the proportion of high-risk cases
requiring full PPE after the introduction of our new
protocol (P=0.017, Fisher’s exact test). A total of 72
sets of PPE were saved after implementation of our
protocol.
Our protocol provides a clear framework for
all frontline healthcare workers across different
disciplines, avoiding delay in management of
emergency surgical conditions. It can also provide
adequate and appropriate protection of all healthcare
workers during the COVID-19 outbreak. Amid
the global pandemic, many countries are facing
shortages of PPE, and the World Health Organization
has called on the industry to increase manufacturing
to meet the rising demand.10 Conservation of PPE is
crucial.
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FIG. Risk stratification protocol for arrangement of emergency operation
Abbreviations: A&E = accident and emergency; COVID-19 = coronavirus disease
2019; FTOCC = fever, travel history to areas with active community transmission of
COVID-19 within the past 14 days, occupation, contact, and clustering; Full PPE = full
personal protective equipment, including splash resistant gown, disposable gloves, N95
respirator, and goggles or face shield; PCR = polymerase chain reaction
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