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INTRODUCTION 

Necrotizing soft tissue infection (NSTI) is a serious 

condition that can be diagnosed on a high index of 

suspicion and require urgent surgical treatment.1,2 Even 

NSTI is rare but frequently causes severe illness which 

can lead to even death or disability.3 These infections 

having an unpredictable presentation and their clinical 

course.4 The common etiology is minor trauma/surgery 

but in few cases the etiology is idiopathic.5,6 The patients 

who are having decreased immunity or suffering from 

diabetes mellitus have more chances to develop NSTI. 

There are many classifications that can classify the NSTI 

but on the basis of microbiological or the involvement of 

soft tissue is the most important classification.7,8 

Polymicrobial infection is the Type I infection which 

includes species of gram-positive cocci, gram-negative 

rods, and anaerobes.9-11 Type II infections include β-

haemolytic Streptococci, Staphylococcal species.12,13 The 

diagnosis of NSTI is difficult at the early stage of the 

disease and might be not correctly diagnosed in most of 

the patients.14-17 The gold standard for the NSTI is a 
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surgical exploration and tissue histopathology.18 The 

mortality and the morbidity of NSTI patients depend on 

early detection, urgent and liberal debridement of all 

necrotic soft tissue, delaying in the diagnosis, as well as 

operative procedure, consistently increased the morbidity 

and mortality.17,19,20  

For the assessment of NSTI there are multiple scoring 

systems, but they frequently and widely adopted scoring 

system is the laboratory risk indicator for necrotizing                      

fasciitis score (LRINEC) score, which was reported by 

Wong and colleagues.21 The LRINEC score has the 

capability to precisely diagnose the necrotizing fasciitis.22 

The LRINEC score has 6 parameters which are C-

reactive protein, WBC count, haemoglobin level, serum 

sodium level, serum creatinine level, and serum glucose 

level (Table 1).23 The LRINEC score ranges from 0 to 13 

and NSTI patients can be categorized according to the 

risk in 3 categories as shown in Table 2.23 

Table 1: Six different variables included in the 

laboratory risk indicator for necrotizing                      

fasciitis score. 

Value 
LRINEC 

score points 
Value 

LRINEC 

score points 

C-reactive protein, mg/l Sodium level, mmol/l 

<150     0 ≥135 0 

>150                                             4 <135 2 

WBC counts, cells/mm3 Creatinine level, mg/dl 

<15 0 ≤1.6 0 

15-25 1 
>1.6 2 

>25 2 

Haemoglobin, g/dl Glucose level, mg/dl 

>13.5 0 
≤180 0 

11-13.5 1 

<11 2 >180 1 

Table 2: Risk category and associated LRINEC score. 

Risk category 
LRINEC 

score 

Probability of 

NSTI, % 

Low ≤5 <50 

Intermediate 6-7 50-75 

High ≥8 >75 

The current study aimed to predict the parameter over 

management of NSTI like a number of debridement, need 

for limb amputation, ICU stays, the total length of 

hospital stay depending on the clinical parameters and 

LRINEC score. 

This study assessed the common causative organism for 

NSTI and sensitive group of antibiotics to treat them, 

which would help us to device antibiotic regimen for 

these patients. 

 

METHODS 

A prospective study was conducted of patients with NSTI 

presented between January 2017 to March 2018 in the 

department of aesthetic, reconstructive and plastic 

surgery in the central region of India.  

The patients with chronic diabetic foot and age bellow 18 

years were excluded from the study. The study was 

preceded as per the Declaration of Helsinki and consent 

was obtained from each patient before participation in the 

study. Clinical assessment included the history of 

presenting illness, comorbidities, history of abuse 

substance, and previous treatments. 

Clinical assessments of NSTI include number, size, site, 

and extent of discolored skin patches or the presence or 

absence of blisters, Pain disproportionate to the disease, 

erythema, discharge, surrounding indurations, and 

presence of subcutaneous emphysema, anaesthesia, fever, 

and systemic toxicity. Peripheral pulses were also 

examined followed by Doppler assessment in all cases of 

NSTI of the limb to rule out any peripheral vascular 

disease.  

Operative procedure 

The LRINEC score was recorded and evaluated on 

admission. Then the patient underwent debridement of all 

unhealthy skin and soft tissue up to the healthy bleeding 

or healthy-looking tissue. Pus culture and histopathologic 

tissue were obtained from the deep tissue. For 

histopathological examination, it was tried to obtain 

tissue in chunk which includes necrotic skin, 

subcutaneous tissue, underlying fascia, and muscle (if 

myonecrosis). Then hemostasis was confirmed. A 

thorough wash of wound with betadine and normal saline 

was given. Hemostasis was reconfirmed. The wound 

dressing was done. 

Dressing of wound was opened after 24 hours.  The 

wound was again reassessed for further necrosis of skin 

and soft tissue and the patient was checked for the further 

need of debridement.  If yes then the patient was again 

taken for debridement. After 48 hours LRINEC score of 

the patient was again reassessed. After pus culture report 

antibiotics were changed according to culture sensitivity. 

Once the wound appears infection-free; the plan for the 

reconstruction of the wound was done. The wound was 

assessed whether it needs skin grafting or flap 

reconstruction. All Patients who had necrotizing soft 

tissue infection of limbs were explained regarding the 

post-operative physiotherapy. 

SPSS (V 20.0) was used for statistical analysis. 
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RESULTS 

In present study, we have enrolled a total of 36 patients of 

NSTI with a mean age of 52.9±13.6 years with the most 

affected age group of 41-50 years (Figure 1).  

 

Figure 1: Age distribution. 

The study included 28 (77.7%) male, and 8 (22.23%) 

female patients with NSTI. Out of a total of 22 (61.10%), 

patients reported a history of diabetes and 14 (38.90%) 

non-diabetic. Most of the patients reported NSTI of lower 

limb 24 (58.5%) followed by trunk 10 (24.3%), perineum 

4 (9.7%), and upper limb 3 (7.3%). The mortality was 

reported in 5 (13.9%) followed by amputation 4 (11.1%). 

It was observed that 18 patients had LRINEC score ≤8 

where no mortality was reported. Whereas 18 patients 

had LRINEC score >8 and reported mortality 5 (27.8%) 

with a significance value of 0.016. The mortality was 

reported in 2 male patients followed by 3 deaths in 

female patients with a significance value of 0.029. For 

morbidity, there was no case of amputation below the 

LRINEC score of 8 followed by 4 (22.2%) of amputation 

reported in LRINEC score >8 with a significance value of 

0.034. It was found that there was no statistically 

significant difference in length of hospital stay in both 

groups (LRINEC score ≤8 and >8). The maximum 

number of patients who endure 2 successive surgeries 

was 16 (44%) followed by 3 consecutive surgeries i.e. 10 

(27%). The finding of the LRINEC score was statistically 

significant (0.009) for pre and post-operative condition 

i.e. 9±2.11 and 8.3±2.318 respectively. In this septic 

shock presented by 10 patients; 4 (40%) reported death 

and 26 presented no septic shock; 1 (3.8%) reported death 

with a significance value of 0.005. The sensitivity of the 

LRINEC ≥8 for NF was 87.88%, with a specificity of 

100% (Figure 2).  

 

Figure 2: Sensitivity and specificity analysis. 

This has a good correlation with NF (p value 0.018 and 

area under the ROC 0.919) with good sensitivity 

(87.88%) and specificity (100%) (Table 3). Most 

importantly, a score ≥8 had high PPV meaning the 

presence of disease can be determined with confidence. 

 

Table 3: Correlation with NF. 

Optimal cut of point AUC Std. error 
Asymptotic 95% confidence interval 

P value 
Lower bound Upper bound 

8.0 0.919 0.048 0.82 1.00 0.018 

 

 

Figure 3: Diagnosed microorganisms in NSTI. 

 

Figure 4: Antibiotic used for NSTI. 
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The most common microorganism diagnosed in NSTI 

was E. coli followed by Klebsiella (Figure 3). 

The monomicrobial culture was positive in 24 (66.7%) 

followed by polymicrobial culture 6 (16.7%) whereas 6 

(16.7%) patients reported the absence of microorganisms. 

The most commonly used antibiotic was colistin followed 

by tigecycline (Figure 4).  

Most of the patients treated by a combination of two 

antibiotics 19 (52.8%) followed by single antibiotic 8 

(22.2%), broad-spectrum antibiotic 6 (16.7%), and 

combination of three antibiotic i.e. 3 (8.3%). 

DISCUSSION 

NSTI is a serious condition that can be diagnosed on a 

high index of suspicion and require urgent surgical 

treatment. In our findings, the average age was 52.9 years 

(range 28-84 years) which was reported as 48.7 years 

(range 27-75 years) by Mukhopadhyay et al, 46.57 years 

(range 15-83 years) by Kalaivani et al, and 55 years by 

Latifi et al.24-26 Present study reported 28 male (77.7%) 

and 8 female (22.3%) patients whereas Kalaivani et al 

reported 51 male (85%) and 9 female patients (15%) in 

their findings.25 Harikrishnan et al also reported 90% 

male patients and 10% female whereas Zhao et al 

reported 82% male and 18% female patients.27,28 Diabetes 

mellitus (61.1%) was found to be the most common 

comorbidities in our study which was reported as 53.3% 

and 36% by Kalaivani et al and Hua et al respectively.17,25 

Lower limb (58.5%) was found to be the most common 

site with NSTI which was reported as 56.6% by 

Kalaivani et al.25 In this study, the sensitivity of the 

LRINEC ≥8 for NF was 87.88%, with a specificity of 

100%. The positive and negative predictive values were 

100% and 42.86%, respectively. Similarly, the finding 

was reported by Narasimhan et al; the sensitivity of the 

LRINEC ≥5 for NF was 76.3%, with a specificity of 

93.1% whereas positive and negative predictive values 

were 95.5 and 88.1%, respectively.29 The literature 

represented the mortality rate resulting from NSTI 

ranges from 9.3 to 76% which was found to be 13.9% in 

present study and total morbidities were 11.1%.30 A 

similar finding has been reported for mortality as 16.5%, 

17%, 15.2%, and 17.7%  by Latifi et al,  Kao et al, Lee et 

al, and Goh et al respectively.16,26,31,32 In present finding 

no death was reported in LRINEC score ≤8 groups 

compared to LRINEC score >8 i.e. 27.8% and 22.2% of 

mortality and mortality respectively. The previous 

findings also reported the higher mortality rate in 

LRINEC score >8 group.24,33 

Present findings demonstrated a higher length of stay 

(17±10 days) in the LRINEC score >8 groups. Bozkurt et 

al also reported longer hospitalization times and were 

more probable to die compared to patients with lower 

LRINEC scores.34 We observe that the incidence of 

death was higher in females compared to males. The 

previous findings also suggest a similar finding.14,35 The 

higher mortality rate (20%) was reported in the 41-50 

years age group. The previous study also reported a 

significant finding over mortality in older age.17,35 

In this study, monomicrobial culture was positive in 

66.7% out of which E. coli was a prominent culture. 

Previous studies also reported E. coli as the most 

prominent diagnosed microorganism in NSTI.25,36,37 In 

present study, the most commonly used antibiotic was 

Colistine followed by Tigecycline. Menyar et al reported 

that Tazocin, Clindamycin, and Meropenem were 

frequently used antibiotics.38 

CONCLUSION 

The LRINEC score is quick, safe, reproducible, non-

invasive, cost-effective, easily calculated, and having 

high sensitivity and specificity to predict and early 

recognition of NSTI. Despite of its early diagnostic role, 

could be used for risk stratification and prognosis of 

NSTI. 
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