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ABSTRACT 

 

Background: Necrotizing Fasciitis is a severe, 

rapidly spreading soft tissue infection with high 

morbidity and mortality. Diabetes mellitus, 

hypertension, and immune suppression are the 

some of the predisposing factors for the disease. 

The objective of this study was to study the risk 

factors and outcomes of necrotizing fasciitis in 

the COVID-19 era. 

Methods and Materials: a retrospective 

analysis of the data of forty-four patients 

admitted with the diagnosis of NF from April 

2020 to April 2021was done at Dr Ram 

Manohar Lohia Hospital, New Delhi. Data was 

recorded in MS Excel spreadsheet program. 

SPSS v23 (IBM Corp.) was used for data 

analysis. Descriptive statistics were elaborated 

in the form of means/standard deviations and 

medians/IQRs for continuous variables, and 

frequencies and percentages for categorical 

variables. Chi-square test (X
2
) was used for 

group comparisons of categorical data. 

Results: Out of forty-four patients, 26 (59.10%) 

were male and 18 (40.9%) were female. The 

mean age was 54.2 years (+ 14.4 years). 

Extremities (68.2%) were the most commonly 

involved site followed by perineum (29.5%) and 

abdominal wall (2.2%). Diabetes mellitus (DM) 

was the most prevalent comorbidity. 10 patients 

had both DM and hypertension (HTN). Fourteen 

patients (32%) had a polymicrobial infection on 

tissue culture. Rest thirty patients had 

involvement of gram positive (44%) and gram 

negative (24%) organisms. Twenty-two patients 

(50%) had healthy granulation tissue as the final 

outcome. However, the rest 50% patients had a 

poor outcome in form of amputation (13.63%) 

and mortality (36.36%). Average duration from 

onset of symptoms to presentation at the 

hospital was 7.11 (+ 3.47) days. Patients who 

presented early to the hospital within 7 days of 

symptom onset had a good outcome in the form 

of healthy granulation tissue (X
2
= 7.62 and p 

<0.05).  

Conclusions: Early diagnosis and prompt 

surgical intervention in necrotizing fasciitis is 

the key to its management. Delayed presentation 

was because of restricted movement, 

government-imposed lockdowns, patients 

ignoring their symptoms, and resorting to self-

medications. The delay in diagnosis leading to a 

delay in treatment is one of the major factors 

contributing to poor outcomes in the COVID-19 

era.  

 

Keywords: necrotizing fasciitis, risk factors, 

COVID 19 

 

INTRODUCTION 
Necrotizing Fasciitis (NF) is an 

aggressive soft tissue infection associated 

with a high mortality rate. Extremities, 

perineum, and abdominal wall are some of 

the commonly involved areas. Rarely, other 

sites such as head, neck, or breast can also 

be involved 
[1]

. Patients with co-morbidities 

such as diabetes mellitus, hypertension, and 

those on immunosuppressive drugs are at 

high risk of developing this condition 
[Error! 

Reference source not found.,2]
. Early diagnosis and 

intervention are the key to its management. 

A delay in presentation can have 

undesirable outcomes such as multiple 

debridement, prolonged hospital stay, need 

for grafting, amputation, and even death 
[1, 

4]
. 
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Since March 2020, the COVID-19 

pandemic had majorly started to affect India 

and a nationwide lockdown was announced 

on 23 March, 2020. All non-essential 

services including elective surgeries were 

cancelled and people were ordered to stay at 

home in order to limit the virus from 

spreading. The fear of contracting COVID-

19 forced people to avoid seeking healthcare 

services on time leading to a delay of 

presentation, diagnosis, treatment, and a 

related increase in the morbidity and 

mortality due to NF 
[5]

. We aim to see the 

average duration after which the patient 

reported to the hospital after onset of 

symptoms and its consequences on the 

outcomes. Judicious use of telemedicine 

could be of help to these patients in the 

COVID-19 era. Patient awareness can be 

increased through telemedicine and also 

direct them to proper medical care at the 

earliest possible time after symptom onset. 

 

MATERIALS AND METHODS 

Forty-four patients admitted with a 

diagnosis of NF at Dr Ram Manohar Lohia 

Hospital, New Delhi during the period of 

April 2020 to April 2021 were included in 

the study. To avoid confounding by the 

coronavirus as a cause of mortality, patients 

with a positive COVID-19 report were 

excluded from the study. Patients positive 

for HIV and patients with a history of 

trauma were also excluded from the study. 

The patient were diagnosed on the basis of 

clinical findings such as characteristic skin 

changes, fever, pain out of proportion to 

physical findings, leucocytosis, and 

histopathological findings suggestive of NF. 

The data of these patients was 

retrospectively analysed. The data included 

the age, gender, time from onset of 

symptoms to presentation, co-morbidities, 

and causative microorganisms. Laboratory 

parameters such as haemoglobin, serum 

sodium, creatinine, and leukocyte count at 

presentation were noted. Site of 

involvement such as extremities, perineum, 

and abdominal wall were recorded. Initially 

all patients were treated with empirical 

antibiotics using ceftriaxone, amikacin, and 

metronidazole. Antibiotic was changed after 

forty-eight hours based on culture and 

sensitivity. Wound inspection and serial 

debridement were done daily till no further 

spread was seen and healthy granulation 

was noticed. The outcomes of the disease at 

the end of seven days were healthy 

granulation tissue, amputation, and 

mortality. SPSS v23 (IBM Corp.) was used 

for data analysis. Descriptive statistics were 

elaborated in the form of means/standard 

deviations and medians/IQRs for continuous 

variables, and frequencies and percentages 

for categorical variables. Chi-square test 

was used for group comparisons of 

categorical data.  

 

RESULTS 
Out of forty-four patients, 26 

(59.10%) were male and 18 (40.9%) were 

female. The mean age (Standard Deviation) 

was 54.2 years (+ 14.4 years).Extremities 

(68.2%) were the most commonly involved 

site followed by perineum (29.5%) and 

abdominal wall (2.2%). Table 1 shows the 

number of patients and the site involved by 

NF. In patients with extremity as site of NF, 

9 had mortality, 6 underwent amputation, 

and rest 15 had healthy granulation tissue as 

an outcome. Those with perineum as site of 

NF, mortality as an outcome were seen in 7 

patients, while 6 patients had a healthy 

granulation tissue. The only patient with 

abdominal wall as site of NF had mortality 

as outcome.  
 

Table 1: Distribution of patients according to the site of NF 
Site Number of patients (n=44) 

Extremities 30 (68.18 %) 

Perineum 13 (29.54 %) 

Abdominal Wall 1 (2.27 %) 

 

The distribution of patients 

according to their comorbidity is depicted in 

Table 2. Diabetes mellitus (DM) was the 

most prevalent comorbidity. Ten patients 

had both DM and hypertension (HTN). 

Eleven patients (25%) had no comorbidity. 

Out of the 33 patients with comorbidity, 20 

had a poor outcome in the form of 

amputation (n=5) and mortality (n=15). In 
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those without comorbidity, there was a 

single case each of amputation and 

mortality. 
 

Table 2: Distribution of patients according to their 

comorbidity 

Comorbidity Number of Patients (n=44) 

Diabetes Mellitus 21 (47.72 %) 

Hypertension 2 (4.54 %) 

Both DM & HTN 10 (22.72 %) 

None 11 (25 %) 

 

14 patients (32%) had a 

polymicrobial infection on tissue culture. 

Rest of the patients had involvement of 

gram positive (44%) and gram negative 

(24%) organisms. The distribution of 

patients according to the organism involved 

is shown in Table 3. 
 

Table 3: Distribution of patients according to the organism 

involved 

Microorganism Number of patients (n=44) 

Polymicrobial 14 (32%) 

Gram Positive 19 (43%) 

Gram Negative 11 (25%) 

 

Average duration from onset of 

symptoms to presentation at the hospital 

was 7.11 (+ 3.47) days. The outcomes at the 

end of course of treatment were healthy 

granulation tissue, amputation, and 

mortality. The distribution of patients 

according to their outcomes and the average 

duration (in days) of presentation to hospital 

from onset of symptoms is depicted in Table 

4. Patients with a longer duration of 

symptoms onset to presentation had a worse 

outcome in the form of amputation and 

mortality.22 patients (50%) had healthy 

granulation tissue as the final outcome. 

However, the rest 50% patients had a poor 

outcome in form of amputation (13.63%) 

and mortality (36.36%). 
 

Table 4: Distribution of patients according to the outcomes 

and time of presentation 
Outcomes Number of 

patients 

Symptoms onset 

to presentation  

(in days) 

Healthy granulation tissue 22 (50 %) 5.82 (+ 3.49) days 

Amputation 6 (13.63 %) 7.50 (+ 2.81) days 

Mortality 16 (36.36 %) 8.75 (+ 3.08) days 

 

Patients were divided into those who 

presented before and after the average 

duration of presentation and a group 

comparison were done for their outcomes 

using the chi-square test. Similar group 

comparison was done for those with and 

without a comorbidity, site of NF, and type 

of microorganism on culture). Table 5 

depicts the degree of association between 

various factors (the site of occurrence of 

NF, comorbidities, duration from symptoms 

onset to presentation) and the outcomes. 

The chi-square test (X
2
) showed that 

incidence of poor outcome in the form of 

amputation and mortality was more in 

patients who had a comorbidity and also in 

those who presented late (>7 days) after 

onset of symptoms. However, no such 

correlation could be drawn between the 

outcome and the site of occurrence and type 

of microorganism on culture. 

 

Table 5: chi-square statistic and p-value for various factors against the outcomes 

 Site Comorbidity Symptoms onset to presentation Microorganism on culture 

Outcomes 

(Mortality/Amputation/ 
Healthy granulation tissue) 

 

X2=1.891 
p=.3880 

 

X2 =7.572 
p=.0226 

 

X2 =7.626 
p=.0220 

 

X2 =0.933 
p=.9196 

 

DISCUSSION 
NF is an aggressive disease and is 

associated with a high morbidity and 

mortality. The infection is rapidly 

progressive involving the skin, 

subcutaneous tissue, and the fascia. Prompt 

intervention in the form of serial surgical 

debridement is crucial. A delay in the 

presentation, diagnosis, or intervention can 

lead to adverse outcomes such as 

amputation and mortality 
[1-4]

. LRINEC 

score is a scoring system to assess the 

severity of necrotizing fasciitis. However, 

the LRINEC score does not take into 

account the time from onset of symptoms to 

presentation at the hospital 
[6]

. 

In this study, 59.10% patients were 

male and 40.90% were female. 54.2 years 

was the mean age at presentation. 

Extremities were the most commonly 

involved site (Table 1). Of all the patients 

presenting with NF, 32% had a 

polymicrobial infection. Those with 

monomicrobial infection, 43% patients had 
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a gram-positive organism and 25% had a 

gram-negative organism in their culture 

(Table 3). These results are similar to those 

in the studies done by Nissar Shaikh et al 

(2015) and Gaby Jabbour et al (2016)
[1,Error! 

Reference source not found.]
. However, the studies 

did not comment upon the relationship of 

these factors with the outcome. In our study, 

the site of occurrence and the type of 

microorganism grown in culture had no 

significant correlation with the outcomes 

(p>0.05) (Table 5).   

Diabetes mellitus was the most 

frequently associated comorbidity followed 

by hypertension in our study on patients 

with NF (Table 2). In the studies done by 

Nissar Shaikh (2015), PatcharinKhamnuan 

et al (2015), Arif N et al (2016), andGaby 

Jabbour et al (2016), it is established that 

comorbidities such as diabetes mellitus, 

hypertension, immune-suppression, and 

chronic renal failure are associated with NF. 

These comorbidities are also associated with 

a high mortality 
[1-2,7]

. In our study, patients 

who had a comorbidity had poor outcome in 

the form of amputation or mortality (X
2
 

=7.572 and p=.0226) (Table 5). 

Management of diabetics and hypertensive 

patients were most affected after the 

emergence of COVID-19 due to a delay in 

diagnosis of these conditions. Patients 

previously diagnosed with the disease were 

also affected due to lack of essential 

medicines, insufficient staff, and utilization 

of most services of health care workers for 

COVID-19 patients 
[8]

. There is a delay in 

diagnosis of comorbidities as well as 

inadequate monitoring and treatment of 

previously diagnosed patients. 

The mean duration from the onset of 

symptoms to presentation at hospital was 

7.11 (+ 3.47) days (Table 4). This was more 

than that in the study by Nissar Shaikh et al 

(2015) in the pre COVID-19 era where the 

average duration of symptoms was 4 days 
[Error! Reference source not found.]

. Inour study the 

mortality rate was 36.36% which is 

significantly higher than that reported in the 

pre COVID-19 era 
[1,2]

. Most of the deaths 

were seen in those patients who had co 

morbidity in the form of diabetes mellitus. 

However, increased mortality was also seen 

in patients with delayed presentation to the 

hospital. Leslie Kobayashi et al (2011) and 

Gaby Jabbour et al (2016) in their study 

have found that a delay in presentation, 

diagnosis, or intervention is associated with 

high mortality reaching up to 44% 
[1,4]

. YC 

Lee et al (2014) in their study concluded 

that a delayed treatment beyond 3 days post 

symptom onset was associated with a 

significantly higher mortality and is an 

independent factor predicting poor 

prognosis 
[9]

. In this study, patients with 

amputation and mortality as an outcome 

presented after an average duration of 7.50 

(+2.81) days and 8.75 (+3.08) days post 

symptom onset, respectively. A significant 

correlation was present between a delay in 

presentation and the outcomes (X
2
 =7.626 

and p=.0220) (Table 5). Government 

imposed lockdown hindering access to 

healthcare, lack of public transport services 

due to lockdown, abolition of elective care, 

and cessation of various screening 

programmes were some of the major factors 

for the delay in presentation besides the fear 

of contracting COVID-19 at healthcare 

centres 
[8]

. 

The disruption in access to health 

care services in the COVID-19 era 

accompanied by various other factors such 

as lack of physical activity, mental stress, 

unhealthy diet, and use of alcohol have led 

to an increase in the complications due to 

NF. The various restrictions in movement 

adopted by the government are particularly 

problematic for those living in rural or 

remote areas and those requiring regular 

care. A plan to mitigate these factors by the 

use of telemedicine or building alternate 

facilities is necessary to ensure continued 

services. Prompt diagnosis and early referral 

to seek medical care is necessary to prevent 

morbidity and mortality of such patients 
[8]

. 

 

CONCLUSION 
NF is an aggressive disease 

associated with high morbidity and 

mortality requiring prompt diagnosis and 
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intervention. Patients with comorbidity such 

as diabetes and hypertension are particularly 

vulnerable to the disease. A delay in 

presentation, diagnosis, or treatment is 

associated with higher mortality. The study 

has highlighted that even though the risk 

factors are similar to the pre COVID-19 era, 

the outcomes differ in the form of increased 

morbidity and mortality in the COVID-19 

era. There is an urgent need to mitigate 

these factors to prevent morbidity and 

mortality due to NF.  
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