
Received: December 31, 2021. Accepted: January 6, 2022
Published by Oxford University Press and JSCR Publishing Ltd. All rights reserved. © The Author(s) 2022.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial
re-use, please contact journals.permissions@oup.com

Journal of Surgical Case Reports, 2022, 2, 1–8

https://doi.org/10.1093/jscr/rjac015

Case Series

case series

The impact of COVID-19 on delayed presentations
of necrotising fasciitis
Quoc Dung Nguyen 1,2,∗, Jason Diab1,3, David Khaicy3, Vanessa Diab3, Zachias Hopkins3, Lai Heng Foong1,2 and

Christophe R Berney 1,2

1Bankstown-Lidcombe Hospital, Bankstown, NSW, Australia
2The University of New South Wales, Faculty of Medicine, Kensington, NSW, Australia
3The University of Notre Dame, School of Medicine, Darlinghurst, NSW, Australia

*Correspondence address. Emergency Department, Bankstown-Lidcombe Hospital, Eldridge Road, Bankstown, NSW, Australia.
Tel: +61-(2)-9722-8000; Fax: +61-(2)-9722-8570; E-mail: dungquocnguyen7590@gmail.com

Abstract

The purpose of this study was to determine the impact of coronavirus disease 2019 (COVID-19) on the delayed presentation of
necrotising fasciitis (NF). A retrospective study was conducted of adult patients (≥16 years old) diagnosed with NF at a hospital from
2017 to 2020. A quantitative comparative analysis for the COVID-19 group and control group between 2017 and 2019. Structured
interviews were conducted to examine the impact of COVID-19 on patients. There were 6 patients in the COVID-19 group and 10
patients in the control group. The COVID-19 group had a longer mean onset of symptoms till hospital presentation of 4.1 days and a
longer mean operative time. The COVID-19 group was more likely to be admitted to intensive care unit. Three patients in the COVID-
19 group did not survive compared to survival in the counterparts. Participant responses indicated the COVID-19 pandemic did not
prevent them from presenting to ED.

INTRODUCTION
Coronavirus disease 2019 (COVID-19), a contagious dis-
ease, known as the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), was declared a pandemic
by the World Health Organisation on 11th March 2020.
The Australian government introduced ‘social distanc-
ing’ on 16th March 2020 and significant changes in the
public health system were implemented. In emergency
departments (ED), international communities recognized
a reduction in presentations during the pandemic where
reported decreases ranged from 13.0 to 46.3% in ED
cases between March and April 2020, compared with the
previous year [1, 2]. Anecdotally, we noted an unusual
increase and pattern at a hospital with delayed pre-
sentations of necrotising fasciitis (NF). Two case studies
have reported delayed presentations of NF due to fear
of contracting SARS-CoV-2 [3, 4]. NF is a rare disease,
but life-threatening soft tissue infection characterized
by rapid inflammation and necrosis involving the epi-
dermis, dermis, subcutaneous tissue, fascia and muscle
[4]. The incidence of NF has been reported as 0.3–15 per
100 000 in the general population [5, 6]. It is considered a
surgical emergency with a mortality of 20.6% commonly
afflicting the perineum, lower extremities, abdomen and
post-operative wounds [7]. This project aimed to study

the impact of presentation and clinical outcomes for NF
during the COVID-19 pandemic, compared with previous
years at a hospital.

CASES SERIES
A retrospective review of all recorded case of NF was
undertaken at a hospital from April to August, 2017–2020.
Adult patients (≥16 years old) with a confirmed clinical
diagnosis of NF were included. Patients were divided into
two cohorts: the COVID-19 cohort included patients who
presented to hospital from April to August 2020 and the
control cohort for patients who presented from April to
August 2017–2019.

All patient data were collected through electronic
medical records for NF. The data collected included
demographic information, clinical presentation, symp-
tomology, medical comorbidities (including Charlson
comorbidity index [11]), biochemical parameters (includ-
ing Laboratory Risk Indicator for Necrotizing Fasciitis
(LRINEC) score [8]), computed tomography (CT) scan,
American society of anaesthesiology (ASA) score, time
to theatre (hours), operative time (hours), surgical
technique (debridement, flap), number of operations and
Post-operative outcomes (complications, intensive care
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Table 1. Twelve questions for the structured interviews for patients in the COVID-19 cohort included [27]

1) Did you know someone who died from COVID-19?
2) How easy or difficult was it for you to find information related to COVID-19?
3) How easy or difficult was it for you to understand what to do if you had COVID-19?
4) How easy or difficult was it for you to understand the restrictions and recommendations if you had COVID-19?
5) How easy or difficult was it for you to follow the recommendations if you had COVID-19?
6) How easy or difficult was it for you to follow the recommendations about staying at home from work?
7) What did you consider the probability of getting COVID-19?
8) How susceptible did you consider getting COVID-19?
9) Did you know how to protect yourself from COVID-19?

10) During the last 7 days before admission, which of the following measures did you take to prevent infection of COVID-19?
11) Regarding the patient, how did you feel about COVID-19?
12) Before presenting to the emergency department, were there any reasons in not coming due to COVID-19 or otherwise?

unit [ICU] admission and length of stay [LoS], total LoS
and in-hospital mortality).

For the qualitative component, structured interviews
examined the impact of COVID-19 on patients, their
perception and feelings during the current outbreak
by using bimodal questions (yes/no), grading questions
(1 = very hard/most unlikely to 5 = very easy/most likely)
and open-ended questions (Table 1).

Statistical analyses were performed using IBM SPSS
Statistics version 26.0. Continuous variables were
expressed as mean, range and standard deviation
(SD). Continuous variables assessed the relationship
between linear data and correlation based on a level
of significance set at P value of 0.05. The differences
between proportions between the COVID-19 and control
cohort derived from categorical data were analysed
using Fisher’s exact test and a Mann Whitney U test for
continuous variables.

There were 6 patients in the COVID-19 cohort and 10
patients in the control cohort (Table 2). The COVID-19
cohort was 30.3 years older than their counterparts (73.8
vs 53.4, P = 0.008) with a male predominance (3:1). Cau-
casian ethnicity accounted for 62.5% of the total patients.
Seven patients (43.8%) were from CALD communities.
The average BMI was 30.5 kg/m2 with 37.5% obese. Four
patients in the COVID-19 group (40.0%) and one patient
in the control group (16.7%) were smokers. The COVID-
19 group had greater proportions of the highest Charlson
comorbidity index (≥3) compared with the control (6 vs
2, P = 0.007, Table 3).

The average onset of symptoms till ED presentation
was 3.9 (± 2.9) days. The COVID-19 group had a signif-
icantly longer mean onset of symptoms till ED presen-
tation of 4.1 days compared with the control group (6.5
vs 2.4 days, P = 0.006). Most patients presented with dis-
proportionate pain at the site of injury (75.0%), swelling
(87.5%) and skin erythema (87.5%, Table 2). Skin crepi-
tus and haemorrhagic bullae were only recorded in one
patient (6.3%), respectively. The upper and lower limbs
accounted for 56.3% of NF presentations. Four patients of
the control group (40.0%) and four patients of the COVID-
19 group (66.7%) presented with systemic inflammatory
response syndrome (SIRS) (P = 0.608). Only one patient

from each cohort met the quick sequential organ failure
assessment (qSOFA) criteria for sepsis.

The COVID-19 cohort had almost twice the value of
creatinine levels compared to their counterparts (172.5 vs
89.7 μmol/l, P = 0.009), almost triple the urea levels (18.0
vs 5.5 mmol/l, P = 0.003) and double the lactate levels
(3.68 vs 1.76 mmol/l, P = 0.015, Table 3). The mean LRINEC
score was 5.9 with half the total cohort at high risk of
NF (LRINEC ≥8). The COVID-19 group had a significantly
longer mean operative time (2.2 vs 0.9 h, P = 0.013). There
was a higher proportion of Grade 4 ASA in the COVID-19
group compared with the control group (25.0% vs 6.3%,
P = 0.036).

A total of four patients (25.0%) suffered post-operative
complications: three cases of sepsis and one case of
pneumonia and acute renal failure with no significant
differences between groups. All patients in the COVID-19
group were admitted to ICU post-operatively compared
to only 4 out of 10 in the control group (100.0% vs 40.0%,
P = 0.034). The average ICU LoS was 11.1 days. The total in-
hospital LoS was 19.9 days with no significant differences
between groups (P = 0.385).

Three out of six patients of the COVID-19 group vol-
untarily participated in the questionnaire. The remain-
ing patients or their next-of-kin declined. The patients
were not infected with COVID-19 and had no known
contacts with COVID-19. None of them lived in the imme-
diate environment with suspected or confirmed COVID-
19 cases (Table 4). They believed that their chance of con-
tracting the virus was low and they were not susceptible
to COVID-19 (Fig. 1). All participants stated that they felt
‘the virus was far away from them’ and they knew how
to protect themselves from the virus with the preventive
measures used, including hand washing for at least 20 s
and wearing masks in public (Fig. 1). Most patients stated
that it was easy to follow the instructions in case they
contracted COVID-19. Only one patient found it was
difficult to find information related to the COVID-19;
whereas, another patient did not know what to do if
he had COVID-19 due to his prolonged hospitalization
since the beginning of the pandemic. All patients stated
that the COVID-19 pandemic did not prevent them from
presenting to ED (Table 4).
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Table 2. Patient characteristics and clinical variables

n (%)

Demographic information
Age [years], mean (SD) 54.9 (± 23.3)

Range 16–90
Gender

Male 12 (75.0%)
Female 4 (25.0%)

Weight [kg], mean (SD) 94.2 (± 36.8)
Range 59–200
Body mass index (BMI) [kg/m2], mean (SD) 30.5 (± 10.5)

Range 20.2–57.8
Obesity 5 (31.3%)
Ethnicity

Caucasian 10 (62.5%)
Middle Eastern 3 (18.8%)
Indigenous 1 (6.3%)
Asian 2 (12.5%)

CALD 7 (43.8%)
Smoker 5 (31.3%)

Clinical presentation and symptomology
Onset of symptoms till presentation to the emergency department

[days], mean (SD)
3.9 (± 2.9)

Range 1–10
Clinical signs

Disproportionate pain at the site of injury 12 (75.0%)
Swelling of the skin 14 (87.5%)
Erythema of the skin 14 (87.5%)
Skin crepitus 1 (6.3%)
Haemorrhagic bullae or blisters 1 (6.3%)

Symptoms
Presence of abdominal pain 1 (6.3%)
Site of Injury

Peripheral 9 (56.3%)
Central 7 (43.8%)

Previous trauma to the site 2 (12.5%)
Influenza like symptoms 3 (18.8%)
Decreased urine output 1 (6.3%)

SIRS 8 (50.0%)
Sepsis 2 (12.5%)

Medical comorbidities
Pre-existing medical illness 11 (68.8%)

Diabetes 4 (25.0%)
Previous abdominal surgery 5 (31.3%)
Charlson comorbidity index

Charlson score 0 4 (25.0%)
Charlson score 1 2 (12.5%)
Charlson score 2 2 (12.5%)
Charlson score ≥ 3 8 (50.0%)

Biochemical parameters [normal range], mean (SD)
White cell count (×109/l) [4.0–10.0] 20.2 (± 11.3)
Neutrophil (×109/l) [2.0–7.0] 17.4 (± 10.7)
C reactive protein (mg/l) [<4.9] 218.4 (± 156.8)
Haemoglobin (g/l) [130–170] 129.5 (± 26.2)
Platelets (×109/l) [150–400] 308.4 (± 123.7)
Creatinine (μmol/l) [60–110] 120.8 (± 65.5)
Urea (mmol/l) [4.0–9.0] 10.2 (± 9.2)
Albumin (g/l) [33–48] 29.8 (± 8.2)
Lactate (mmol/l) [<1.9] 2.65 (± 1.8)
Sodium (mmol/l) [135–145] 135.1 (± 4.8)
Glucose (mmol/l) [7.8–11.0] 10.1 (± 5.8)
LRINEC score, mean (SD) 5.9 (± 4.7)
LRINEC category

Low risk (≤ 5) 7 (43.8%)
Moderate risk (6–7) 1 (6.2%)
High risk (≥ 8) 8 (50.0%)

Continued
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Table 2. Continued

n (%)

Imaging
CT scan 11 (68.8%)

Management
ASA status

ASA 1 3 (18.8%)
ASA 2 2 (12.5%)
ASA 3 6 (37.5%)
ASA 4 5 (31.3%)

Time to theatre [hours], mean (SD) 14.7 (± 10.5)
Range 2.8–32.3

Operative time [hours], mean (SD) 1.39 (± 0.9)
Range 0.2–3.0

Surgical technique
Debridement 16 (100%)
Flap 0 (0.0%)

Number of operations, mean (SD) 2.75 (± 2.6)
Post-operative outcomes

Post-operative complications 4 (25.0%)
ICU

Admission 10 (62.5%)
Mean length of stay (SD) 11.1 (± 10.0)

Range 1–28
Total length of stay in hospital [days], mean (SD) 19.9 (± 19.6)
Range 1–64
In-hospital mortality 3 (18.8%)

Figure 1. A summary of participants’ responses to COVID-19.

DISCUSSION
The COVID-19 pandemic has significantly impacted the
predictable course of NF resulting in delayed presenta-
tions and worse clinical outcomes. Our experience was
congruent with the overall decline in ED visits between
March and May 2020 in Western Sydney Local Health
District and Australia, with a drop of 25 and 38%, respec-
tively [9, 10]. We identified that the COVID-19 group had
a significantly longer mean onset of symptoms of NF
before hospital presentation, which was greater than the
average time of 4.5 days (range 1.0–13.3 days) reported in

a NF systemic review and meta-analysis [7]. The COVID-
19 cohort was also significantly older compared to the
control with all patients having a higher Charlson comor-
bidity index (Table 3). Although interviews attempted to
understand the ‘time and delay’ response from COVID,
the cohort denied any reason for delay to ED with
sound knowledge of personal protection. The patients
overall had sufficient access to information, which Lim
et al. found to normally reduce population-level anxiety
and promote positive behavioural changes during an
outbreak [11]. Other reasons that were more insightful
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Table 3. Comparative analysis between the COVID-19 cohort and the control cohort

COVID-19 cohort (2020) (n = 6) Control cohort (2017–2019) (n = 10) P value

Demographic information
Age [years], mean (SD) 73.8 (± 11.3) 43.5 (± 21.1) 0.008∗

Male, n (%) 5 (83.3%) 7 (70.0%) 1.000
Weight [kg], mean (SD) 91.2 (± 26.7) 96.5 (± 44.6) 0.948
Body mass index (BMI) [kg/m2],

mean (SD)
27.4 (± 6.9) 34.1 (± 13.3) 0.391

Obesity 3 (50.0%) 2 (28.6%) 0.592
CALD, n (%) 2 (33.3%) 5 (50.0%) 0.633
Smoker 4 (40.0%) 1 (16.7%) 0.588

Clinical presentation and symptomology
Onset of symptoms till

presentation to the emergency
department [days], mean (SD)

6.5 (± 2.3) 2.4 (± 2.1) 0.006∗

Clinical signs
Disproportionate pain at the

site of injury
4 (66.7%) 8 (80.0%) 0.604

Swelling of the skin 5 (83.3%) 9 (90.0%) 1.000
Erythema of the skin 5 (83.3%) 9 (90.0%) 1.000
Skin crepitus 1 (16.7%) 0 (0.0%) 0.375
Haemorrhagic bullae or

blisters
1 (16.7%) 0 (0.0%) 0.375

Symptoms
Presence of abdominal pain 1 (16.7%) 0 (0.0%) 0.375
Site of Injury

Peripheral 3 (50.0%) 6 (60.0%) 1.000
Central 3 (50.0%) 4 (40.0%) 1.000

Previous trauma to the site 0 (0.0%) 2 (20.0%) 0.500
Influenza like symptoms 0 (0.0%) 3 (30.0%) 0.250
Decreased urine output 1 (16.7%) 0 (0.0%) 0.375

SIRS 4 (66.7%) 4 (40.0%) 0.608
Sepsis 1 (16.7%) 1 (10.0%) 1.000

Medical comorbidities
Pre-existing medical illness 6 (100.0%) 5 (50.0%) 0.093

Diabetes 2 (33.3%) 2 (20.0%) 0.604
Previous abdominal surgery 3 (50.0%) 2 (20.0%) 0.604
Charlson comorbidity index

Charlson score 0 0 (0.0%) 4 (40.0%) 0.234
Charlson score 1 0 (0.0%) 2 (20.0%) 0.500
Charlson score 2 0 (0.0%) 2 (22.2%) 0.500
Charlson score ≥ 3 6 (100.0%) 2 (20.0%) 0.007∗

Biochemical parameters [normal range], mean (SD)
White cell count (×109/l)

[4.0–10.0]
20.4 (± 13.8) 20.1 (± 10.4) 0.745

Neutrophil (×109/l) [2.0–7.0] 18.2 (± 13.5) 17.0 (± 10.4) 1.000
C reactive protein (mg/l) [<4.9] 317.8 (±184.6) 168.6 (± 122.0) 0.111
Haemoglobin (g/l) [130–170] 126.0 (± 32.9) 131.6 (± 23.0) 0.704
Platelets (×109/l) [150–400] 307.5 (± 162.0) 309.0 (± 104.4) 0.745
Creatinine (μmol/l) [60–110] 172.5 (± 70.8) 89.7 (± 38.9) 0.009∗

Urea (mmol/l) [4.0–9.0] 18.0 (± 10.4) 5.5 (± 4.0) 0.003∗

Albumin (g/l) [33–48] 28.5 (± 10.0) 30.4 (± 7.9) 0.799
Lactate (mmol/l) [<1.9] 3.68 (± 2.0) 1.76 (± 1.0) 0.015∗

Sodium (mmol/l) [135–145] 135.5 (± 4.5) 134.8 (± 5.2) 0.827
Glucose (mmol/l) [7.8–11.0] 12.0 (± 8.0) 8.7 (± 3.4) 0.651
LRINEC score, mean (SD) 7.3 (± 5.3) 5.1 (± 4.4) 0.529
LRINEC category, n (%)

Low risk (≤5) 2 (33.3%) 5 (50.0%) 0.633
Moderate risk (6–7) 1 (16.7%) 0 (0.0%) 0.375
High risk (≥8) 3 (50.0%) 5 (50.0%) 1.000

Imaging
CT scan 6 (100%) 5 (50.0%) 0.093

Management
ASA status

ASA 1 0 (0.0%) 3 (18.8%) 0.250
ASA 2 0 (0.0%) 2 (12.5%) 0.500

Continued
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Table 3. Continued

COVID-19 cohort (2020) (n = 6) Control cohort (2017–2019) (n = 10) P value

ASA 3 2 (12.5%) 4 (25.0%) 1.000
ASA 4 4 (25.0%) 1 (6.3%) 0.036∗

Time to theatre [hours], mean (SD) 9.8 (± 7.3) 17.6 (± 11.3) 0.193
Operative time [hours], mean (SD) 2.2 (± 0.8) 0.9 (± 0.6) 0.013∗

Surgical technique
Debridement 6 (100.0%) 10 (100.0%) 1.000

Number of operations, mean (SD) 3.7 (± 3.4) 2.2 (± 2.0) 0.296
Post-operative outcomes

Post-operative complications 3 (50.0%) 1 (10.0%) 0.118
ICU

Admission 6 (100.0%) 4 (40.0%) 0.034∗

Mean length of stay (SD) 13.3 (± 11.7) 7.8 (± 7.0) 0.454
Total length of stay in hospital [days],

mean (SD)
20.7 (± 11.5) 19.5 (± 23.8) 0.385

In-hospital mortality 3 (50.0%) 0 (0.0%) 0.036∗

Table 4. Demographics of qualitative component and summary
of participants’ response to bimodal questions

Patient demographics

Age [years], mean (± SD) 67.3 (± 9.03)

Gender
Male, n (%) 3 (100.0%)

Ethnicity
Caucasian, n (%) 3 (100.0%)

CALD# 0 (0.0%)
Body mass index (BMI) [kg/m2], mean (± SD) 31.7 (± 7.1)
Weight [kg], mean (± SD) 94.3 (± 15.1)
Negative COVID-19 test, n (%) 3 (100.0%)
Living in the immediate environment with

suspected/confirmed COVID-19 cases,
n (%)

0 (0.0%)

Bimodal questions
Did you someone who died from COVID-19?

Yes 3 (100.0%)
No 0 (0.0%)

Before presenting to the emergency
department, were there any reasons in not
coming due to COVID-19 or otherwise?
Yes 3 (100.0%)
No 0 (0.0%)

from the progress notes and history taking identified that
patients were more focused on respiratory symptoms
of COVID-19, and other non-specific symptoms were
considered less seriously [12].

In NF, the evolution of signs and symptoms can be
non-specific and often missed adding confusion to the
patient, but mainly the clinician. At the early stage of NF,
symptoms commonly include swelling (75%), pain (72%)
and erythema (72%) [5, 13]. In our study, we found com-
parable proportions with swelling (87.5%), pain (75%) and
erythema (87.5%). These findings are identical to those
generally found in patients with soft tissue infections
and can lead to difficulty in making early diagnosis often
requiring early multidisciplinary involvement. In a retro-
spective study of 22 patients, Wang et al. reported that
patients with NF experienced more tenderness on pal-
pation of apparently unaffected adjacent skin compared

with clinically affected skin in cellulitis [14]. Therefore,
disproportionate pain in a superficial soft tissue infection
remains a surgical hallmark for consideration of NF in
spite of limited data on sensitivity and specificity for the
diagnosis [15]. We found no significant differences in the
clinical symptoms or signs of NF for both groups, how-
ever, the most prevalent features overall were swelling,
erythema and disproportionate pain.

We did not report any missed diagnosis of NF in
the COVID-19 group based on clinical accruement with
the literature reporting rates from 41.0 to 96.0% [13].
The COVID-19 group had higher proportions of SIRS
response reflected by significantly elevated biochemical
results including double creatinine, triple urea and
double lactate levels (Table 3). Khamnuan et al.’s reported
age greater than 60 years (relative risk (RR) = 1.39) and
elevated creatinine levels (>1.6 mg/dl or > 141.47 μmol/l,
RR = 3.06) to significantly predict increased mortality rate
in NF [16]. In addition, the LRINEC score is an adjunct
biochemical tool that may assist clinicians to identify
and stratify the risk of NF in patients with suspected soft
tissue infection [8]. The average LRINEC score of all NF
patients in our study was 5.9, and it was comparable to
that of a systematic review (6.06) [17].

The management of NF consists of broad-spectrum
antibiotics, haemodynamic support and early surgical
exploration and debridement of necrotic tissue in a
timely manner [15]. Emergency surgical debridement
should follow within 12–15 h after admission [18], where
a delay of debridement greater than 24 h has shown to
increase the mortality rate by 9-fold [8, 18]. In a system-
atic review and meta-analysis, Nawijn et al. found that
mortality rate was statistically significantly lower when
surgery was performed within 12 h after presentation
compared with surgical treatment delayed by >12 h (odd
ratio (OR) = 0.41) [7]. In our study, the average time to
surgical debridement from initial presentation was 14.7 h
without delay between groups, which was comparable to
Quah et al.’s mean time to theatre of 16.2 h [19]. However,
we identified a significantly longer operative time of 1.3 h
in the COVID-19 group compared to the control group.
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Matsuyama et al.’s retrospective study of 562 patients
reported that increased mortality and morbidity rates
were associated with duration of surgery of >2 h [20].

We found multiple factors contributing to the increased
operative time that included patient’s comorbidities,
prolonged anaesthetic and operative setup and COVID-
19 tests beforehand [21]. We identified that the COVID-
19 group were largely more unwell with multiple
comorbidities reflected by a higher proportion of
Grade 4 ASA status. Khadabadi et al. [22] and Cuerva
et al. [23] have also reported an increase in operative
and anaesthetic time during the COVID-19 pandemic
for trauma surgeries and caesarean sections, respec-
tively. The mortality rate for the COVID-19 group was
significantly greater than its counterparts, where all
COVID-19 patients did not survive (50.0% vs 0.0%,
P = 0.036). This mortality rate was substantially higher
than that of recent studies from the pre-COVID era
ranging from 5.8 to 25.8% [19, 24–26].

To the best of our knowledge, this is the first focused
analysis on NF in Australia during COVID-19 and inter-
nationally that highlights the importance of timely diag-
nosis and lockdown measures. There were several limita-
tions in the study principally related to conceivable ret-
rospective bias and a small population sample reflective
of the rare disease. A multiple centre study with a larger
population size would add further insight into how the
nature of the clinical presentations has changed.

CONCLUSION
The COVID-19 pandemic delayed presentations of NF to
hospital likely influenced by the lockdown and changes
in health seeking behaviours. A sound understanding of
public knowledge of the virus and delayed presentations
due to prioritization of other symptoms impacted timing
of presentations with significantly increased operative
time, greater ICU admissions and a higher mortality rate.

ACKNOWLEDGMENTS
We would like to extend our acknowledgement to
the emergency and general surgical department at
Bankstown-Lidcombe hospital and the medical adminis-
tration who assisted in the collection of the data.

AUTHORS’ CONTRIBUTIONS
The authors contributed to the conception and design
of the manuscript, revised it critically for important
intellectual content, approved the final version to be
published and agreed to be accountable for all aspects of
the work.

CONFLICT OF INTEREST STATEMENT
No authors have any competing interests. There is no
source of financial or other support and no financial or
professional relationships, which may pose a competing
interest.

FUNDING
This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sec-
tors.

ETHICAL APPROVAL
This project has been approved by the Human Research
Ethics Committee with no restrictions (reference, 2021/
ETH0746).

REFERENCES

1. Bellan M, Gavelli F, Hayden E, Patrucco F, Soddu D, Pedrinelli
AR, et al. Pattern of emergency department referral during the
Covid-19 outbreak in Italy. Panminerva Med. 2021;63:478–81.

2. Slagman A, Behringer W, Greiner F, Klein M, Weismann D,
Erdmann B, et al. Medical emergencies during the COVID-19 pan-
demic: an analysis of emergency department data in Germany.
Dtsch Arztebl Int. 2020;117:545.

3. Chen RJ, Gillespie C, Jassal K, Lee JC, Read M. Delayed presenta-
tion of breast necrotising fasciitis due to COVID-19 anxiety. ANZ
J Surg. 2020;90:1485–7.

4. Solis E, Hameed A, Brown K, Pleass H, Johnston E. Delayed
emergency surgical presentation: impact of corona virus disease
(COVID-19) on non-COVID patients. ANZ J Surg. 2020;90:1482–3.

5. Stevens DL, Bryant AE. Necrotizing soft-tissue infections. N Engl
J Med. 2017;377:2253–65.

6. Das DK, Baker MG, Venugopal K. Increasing incidence of necro-
tizing fasciitis in New Zealand: a nationwide study over the
period 1990 to 2006. J Infect. 2011;63:429–33.

7. Nawijn F, Smeeing DP, Houwert RM, Leenen LP, Hietbrink F.
Time is of the essence when treating necrotizing soft tissue
infections: a systematic review and meta-analysis. World J Emerg
Surg. 2020;15:1–11.

8. Wong C-H, Khin L-W, Heng K-S, Tan K-C, Low C-O. The LRINEC
(Laboratory Risk Indicator for Necrotizing Fasciitis) score: a tool
for distinguishing necrotizing fasciitis from other soft tissue
infections. Crit Care Med. 2004;32:1535–41.

9. Kam AW, Chaudhry SG, Gunasekaran N, White AJ, Vukaso-
vic M, Fung AT. Fewer presentations to metropolitan emer-
gency departments during the COVID-19 pandemic. Med J Aust.
2020;213:370–1.

10. Australian Institute of Health and Welfare. Emergency Depart-
ment Care Activity. 2021. Available from: https://www.aihw.
gov.au/reports-data/myhospitals/intersection/activity/ed (May
2021, date last accessed).

11. Lim JM, Tun ZM, Kumar V, Quaye SED, Offeddu V, Cook AR, et al.
Population anxiety and positive behaviour change during the
COVID-19 epidemic: cross-sectional surveys in Singapore, China
and Italy. Inf luenza Other Respir Viruses. 2021;15:45–55.

12. Sutherland K, Chessman J, Zhao J, Sara G, Shetty A, Smith S, et al.
Impact of COVID-19 on healthcare activity in NSW, Australia.
Public Health Res Pract. 2020;30:e3042030.

13. Goh T, Goh L, Ang C, Wong C. Early diagnosis of necrotizing
fasciitis. Br J Surg. 2014;101:e119–25.

14. Wang YS, Wong CH, Tay YK. Staging of necrotizing fasciitis
based on the evolving cutaneous features. Int J Dermatol. 2007;46:
1036–41.

15. Diab J, Bannan A, Pollitt T. Necrotising fasciitis. BMJ. 2020;369:
m1428.

https://www.aihw.gov.au/reports-data/myhospitals/intersection/activity/ed
https://www.aihw.gov.au/reports-data/myhospitals/intersection/activity/ed


8 | Q.D. Nguyen et al.

16. Khamnuan P, Chongruksut W, Jearwattanakanok K, Patu-
manond J, Yodluangfun S, Tantraworasin A. Necrotizing fasciitis:
risk factors of mortality. Risk Manag Healthc Policy. 2015;8:1–7.

17. Bechar J, Sepehripour S, Hardwicke J, Filobbos G. Laboratory
risk indicator for necrotising fasciitis (LRINEC) score for the
assessment of early necrotising fasciitis: a systematic review of
the literature. Ann R Coll Surg Engl. 2017;99:341–6.

18. Misiakos EP, Bagias G, Papadopoulos I, Danias N, Patapis P,
Machairas N, et al. Early diagnosis and surgical treatment for
necrotizing fasciitis: a multicenter study. Front Surg. 2017;4:5.

19. Quah GS, Cheng Q, Prabhu K, Edye MB. Necrotising soft tissue
infection in western Sydney: an 8-year experience. ANZ J Surg.
2021.

20. Matsuyama T, Iranami H, Fujii K, Inoue M, Nakagawa R,
Kawashima K. Risk factors for postoperative mortality and mor-
bidities in emergency surgeries. J Anesth. 2013;27:838–43.

21. Wong JSH, Cheung KMC. Impact of COVID-19 on orthopaedic
and trauma service: an epidemiological study. J Bone Joint Surg
Am. 2020;102:e80.

22. Khadabadi NA, Logan PC, Handford C, Parekh K, Shah M. Impact
of COVID-19 pandemic on trauma theatre efficiency. Cureus.
2020;12:e11637.

23. Cuerva MJ, Carbonell M, Martín Palumbo G, Lopez Magallon
S, De La Calle M, Bartha JL. Personal Protective Equipment
during the COVID-19 pandemic and operative time in cesarean
section: retrospective cohort study. J Matern Fetal Neonatal Med.
2020;1-4.

24. Wong C-H, Chang H-C, Pasupathy S, Khin L-W, Tan J-L, Low
C-O. Necrotizing fasciitis: clinical presentation, microbiology,
and determinants of mortality. J Bone Joint Surg Am. 2003;85:
1454–60.

25. Chen K-CJ, Klingel M, McLeod S, Mindra S, Ng VK. Presentation
and outcomes of necrotizing soft tissue infections. Int J Gen Med.
2017;10:215–20.

26. Gelbard RB, Ferrada P, Yeh DD, Williams BH, Loor M, Yon J, et al.
Optimal timing of initial debridement for necrotizing soft tissue
infection: a practice management guideline from the Eastern
Association for the Surgery of Trauma. J Trauma Acute Care Surg.
2018;85:208–14.

27. World Health Organization. Survey Tool and Guidance: Rapid,
Simple, Flexible Behavioural Insights on COVID-19. Denmark: The
WHO Regional Office for Europe; 2020. Available from: https://
apps.who.int/iris/handle/10665/333549 (May 2021, date last
accessed).

https://apps.who.int/iris/handle/10665/333549
https://apps.who.int/iris/handle/10665/333549

	 The impact of COVID-19 on delayed presentations   of necrotising fasciitis
	INTRODUCTION
	CASES SERIES
	DISCUSSION
	CONCLUSION
	 ACKNOWLEDGMENTS
	AUTHORS' CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	FUNDING
	ETHICAL APPROVAL


