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Abstract

Objective: To determine the sensitiv-
ity of the Interagency Integrated
Triage Tool to identify severe and
critical illness among adult patients
with COVID-19.
Methods: A retrospective observa-
tional study conducted at Port Moresby
General Hospital ED during a three-
month Delta surge.
Results: Among 387 eligible patients
with COVID-19, 63 were diagnosed
with severe or critical illness. Forty-
seven were allocated a high acuity
triage category, equating to a sensi-
tivity of 74.6% (95% CI 62.1–84.7)
and a negative predictive value of
92.7% (95% CI 88.4–95.8).

Conclusion: In a resource-constrained
context, the tool demonstrated reason-
able sensitivity to detect severe and
critical COVID-19, comparable with
its reported performance for other
urgent conditions.
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Introduction
The World Health Organization
(WHO) recommends a systematic
approach to the management of ED
patients with suspected and con-
firmed COVID-19, including use of a
‘standardised triage tool’.1 The only
triage instrument specifically named

in WHO’s guidance is the Interagency
Integrated Triage Tool (IITT), a
colour-coded, three-tier system
recently developed by the WHO,
International Committee of the Red
Cross and Médecins Sans
Frontières.1,2

Although the IITT has demon-
strated acceptable performance in a
pre-pandemic context, its ability to
identify COVID-19 patients with
urgent care needs has not been
assessed.3,4 The present study sought
to determine the sensitivity of the tool
to detect severe and critical COVID-
19 in a resource-constrained setting.

Methods
This retrospective observational study
was a planned sub-study of a broader
project evaluating the IITT. It was
conducted in the ED of Port Moresby
General Hospital (PMGH) in Papua
New Guinea (PNG).
The study was undertaken between

September and November 2021, coin-
ciding with the incursion of the Delta
variant and the country’s third wave
(Fig. 1). The period was characterised
by overwhelming demands for care,
limited bed capacity and severe staff
shortages. All patients aged ≥18 years
who presented during the study period
and were diagnosed with COVID-19
prior to leaving the ED were eligible.
Patients were excluded if their triage
category or illness severity was not
recorded.
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The primary outcome was IITT
sensitivity to identify COVID-19
patients with urgent care needs,
defined as severe or critical illness
based on PNG and WHO criteria
(Table 1).1 By definition, these
patients require oxygen therapy and
may need other time-sensitive inter-
ventions.1 Severity assessment was
performed by the treating clinician
and recorded on a clinical form, usu-
ally at the point of ED departure.
The tool’s specificity and negative

predictive value were calculated as sec-
ondary outcomes. Although triage is
primarily concerned with sensitivity
(i.e. detecting all patients requiring

urgent care), in a surge context, the
ability of a triage tool to identify low-
risk patients who can safely wait is
valuable. This allows for optimal use
of resources, ensuring that well
patients are not unnecessarily
streamed to a high-acuity area.
To assess these outcomes, a

dichotomised triage categorisation
was used, with red and yellow ‘posi-
tive’ and green ‘negative’. To calculate
specificity, patients with mild or mod-
erate illness (i.e. no oxygen require-
ment, as per Table 1) were considered
‘non-urgent’. Performance characteris-
tics were expressed as percentages
with 95% confidence intervals (CI).

Data were exported from the ED’s
electronic registry and analysed in
Stata v17 (College Station, TX, USA).
Ethics approval was provided by
Monash University Human Research
Ethics Committee (reference 30128),
with subsequent endorsement from
PMGH executive leadership and the
PNG Medical Research Advisory
Committee (reference 22.18).

Results
During the study period, 4346 adult
patients presented to PMGH ED and
479 (11.0%) were diagnosed with
COVID-19. Of these, 387 (80.8%)
had triage and severity data recorded
and were included in the analysis.
The mean age was 46.5 (SD 14.1)
and 161 (41.6%) were female.
Overall, 63 patients (16.3%) were

assessed as having severe or critical
COVID-19. Of these, 47 were allo-
cated a red or yellow triage category,
equating to a sensitivity of 74.6%
(95% CI 62.1–84.7). The corres-
ponding specificity (the proportion of
mild and moderate patients allocated
a green triage category) was 62.7%
(95% CI 57.1–67.9). The negative
predictive value was 92.7% (95% CI
88.4–95.8).

Discussion
In this single-centre study, the IITT
demonstrated reasonable sensitivity
to identify patients with severe and
critical COVID-19. The tool’s speci-
ficity was sub-optimal but reflects
that the purpose of triage is to

Figure 1. Daily new confirmed COVID-19 cases in Papua New Guinea, September–
November 2021. Source: Our World in Data/Johns Hopkins University Center for
Systems Science and Engineering.

TABLE 1. Summary of Papua New Guinea COVID-19 severity definitions for adult patients, derived from the World
Health Organization criteria1

Severity Clinical syndrome SpO2 (%) on room air Respiratory rate (bpm)

Mild Clinical symptoms of COVID-19 without
evidence of pneumonia

≥90% Within normal limits

Moderate Clinical signs of pneumonia (e.g. cough or
dyspnoea) without evidence of severe disease

≥90% <30

Severe Clinical signs of pneumonia with hypoxia,
tachypnoea or respiratory distress

<90% ≥30

Critical Severe disease requiring mechanical ventilation,
or severe disease with sepsis or septic shock

N/A N/A

© 2022 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
for Emergency Medicine.
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capture all patients with urgent care
needs, such that a degree of ‘over-tri-
age’ is to be expected.
The IITT has shown similar per-

formance for urgent non-COVID
conditions. Previous studies have
determined the tool’s sensitivity to
be 70.8% and 77.8% for identifying
patients with time-sensitive diagnoses
such as acute coronary syndrome and
ruptured ectopic pregnancy.3,4 Collec-
tively, these figures are within the per-
formance range of other triage
systems to detect critical illness.5 For
instance, a recent systematic review
reported the sensitivity of established
triage tools to identify severe sepsis as
between 36% and 74%.5

The sensitivity observed in the pre-
sent study may reflect the duration of
care at PMGH ED. During the study
period, the average ED length of stay
for COVID-19 patients was 37.2 h, so
it is probable that some deteriorated
between arrival (when a triage cate-
gory was assigned) and departure
(when their severity was documented).
The lower specificity likely reflects the
presence of ‘red flag’ symptoms (such
as chest pain) among some patients
with mild and moderate illness.
Study limitations include incomplete

data and under-reporting. Due to
resource constraints, not all presenta-
tions are likely to have been entered
into the registry. Notwithstanding
these issues, the findings suggest that
the IITT is detecting most COVID-19
patients who stand to benefit from
timely assessment. Staff managing
green patients should be aware that,
based on the negative predictive value,
approximately 7% will require escala-
tion of care for severe illness.

Conclusion
In the resource-constrained context
of PMGH ED, the IITT’s sensitivity

to identify COVID-19 patients with
severe and critical illness was compa-
rable with the reported performance
of triage tools to detect time-sensitive
conditions.
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