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 ABSTRACT 

BACKGROUND  

Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC score) is a simple laboratory tool used to distinguish between 

Necrotizing Soft-Tissue Infections (NSTI) and other soft-tissue infections. A LRINEC score of ≥6 is considered as denoting a high risk 

of necrotizing fasciitis. A very high LRINEC score might also be associated with mortality and other outcomes of patients with NSTI. 
 

METHODS  

A review of the medical charts of patients was carried out in a tertiary academic Centre. All adult patients with necrotizing soft-

tissue infections from 2010 to 2011 were selected and LRINEC scores were calculated for each patient. The enrolled patients had 

sufficient information to determine the LRINEC score. Serum Procalcitonin (PCT) was used in place of serum C-Reactive Protein 

(CRP) to improve the efficacy of LRINEC score. Serum PCT was considered positive if the value was >0.56 ng/mL. LRINEC score-PCT 

and LRINEC score-CRP were compared in predicting duration of hospital stay and severity. 
 

RESULTS  

In this study of 50 patients 64% of them were males, majority of the patients were between the age group of 40-80 years. LRINEC 

score PCT had better predictability for severity and duration of hospital stay when compared to LRINEC score with CRP. Pearson 

correlation of LRINEC score PCT vs LRINEC score, CRP was statistically significant with LRINEC score, PCT having 30% of patients 

with longer duration of hospital stay in comparison to LRINEC score CRP which had 12%. 
 

CONCLUSION  

LRINEC score: PCT had better probability in predicting severity and duration of hospital stay when compared to LRINEC score: 

CRP. 
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INTRODUCTION 

Necrotizing soft-tissue infection is defined as infections of any 

of the layers within the soft tissue compartment (Dermis, 

subcutaneous tissue, superficial fascia, deep fascia or muscle) 

that are associated with necrotizing changes. It was first 

described by Jones in 1871 and termed  as “hospital gangrene.” 

Following which multiple descriptions of NSTI have been 

published and a wide number of terms, definitions and 

classifications have been used.(1-5) In 1951, Wilson coined the 

term “necrotizing fasciitis” to encompass some of these 

infections.(6) 

Though incidence of NSTI is low, NSTIs occur often enough 
that surgeons, physicians, infectious diseases specialists and 
others will encounter at least one patient with NSTI during 
their practice.(7) 
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Earlier diagnosis and expedited treatment of NSTI was 

essential for improving outcome and decreasing the mortality. 

Establishing the diagnosis of NSTI is difficult. For early 

diagnosis a physician should have high index of suspicion. The 

most important discriminative factor to be established in 

patients with soft-tissue infection is the presence of a 

necrotizing component. This will confirm NSTI and will 

identify patients that require surgical debridement as per 

definition. 

True risk factors for NSTI have not been identified. Some 

of the conditions that are commonly associated with NSTI are 

injection drug use and chronic comorbidities (e.g. diabetes 

mellitus, immune suppression and obesity).(8-10) Patients that 

have any of these conditions and present with soft-tissue 

infection should be evaluated to rule out NSTI. 

Large published series show that aetiology is unknown in 

≥20% of patients with NSTI. These patients are considered to 

have idiopathic NSTI.(11-13) It has been observed that cases of 

NSTI without a recognized precipitating factor are more likely 

to be caused by group A streptococcal infection. Recently, NSTI 

without a recognized precipitating factor has also been 

identified with community-acquired methicillin-resistant 

staphylococcal infection.(14) 
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Initial clinical features like swelling, erythema, pain and 

tachycardia help to raise the index of suspicion for NSTI. As the 

infection progresses, more typical signs and symptoms can be 

observed. These include tense oedema around the area of 

compromised skin, pain disproportionate to appearance, skin 

discoloration, blisters/bullae, necrosis, crepitus and/or 

subcutaneous gas. Systemic findings include tachycardia, 

fever, hypotension and shock. These findings are typical and 

fairly specific for NSTI. But their sensitivity is low and is 

present in only 10%–40% of patients with NSTI.(15-17) 

LRINEC score is a simple laboratory tool used to 

distinguish between Necrotizing Soft-Tissue Infections (NSTI) 

and other soft-tissue infections. A LRINEC score of ≥6 is 

considered as denoting a high risk of necrotizing fasciitis. 

LRINEC consists of six laboratory variables that include CRP, 

total white cell count, haemoglobin, serum sodium, serum 

creatinine and serum glucose as shown in Table 1. 

C-Reactive Protein (CRP) is a pentameric protein found in 

blood plasma, whose levels rise in response to inflammation. 

It is an acute-phase protein of hepatic origin that increases 

following interleukin-6 secretion by macrophages and T cells. 

PCT, a protein that consists of 116 amino acids, is the peptide 

precursor of calcitonin, a hormone that is synthesized by the 

parafollicular C cells of the thyroid and involved in calcium 

homeostasis. PCT arises from endopeptidase-cleaved 

preprocalcitonin. The reference value of procalcitonin in 

adults is 0.15 ng/mL or less. In healthy adults, the reference 

range of procalcitonin is below the level of detection. The half-

life of procalcitonin is 25-30 hours (Not significantly altered in 

individuals with renal dysfunction). 

The reported diagnostic accuracy of PCT and CRP for the 

diagnosis of bacterial infections has varied across studies. 

Hence, in our study we are comparing LRINEC score - PCT with 

LRINEC score – C-reactive protein in predicting duration of 

hospital stay and severity in necrotizing fasciitis. 

 

LRINEC Score with CRP LRINEC Score with PCT 

CRP 
Positive-4 
Negative-0 

PCT 
Positive-4 

Negative -0 
WBC count cells per mm3 

<15 =0 
15-25=1 
>25 =2 

WBC count cells per mm3 
<15 =0 

15-25=1 
>25 =2 

Haemoglobin g/dL 
>13.5 =0 

11-13.5=1 
<11 =2 

Haemoglobin g/dL 
>13.5 =0 

11-13.5=1 
<11 =2 

Sodium level mmol/L 
≥135=0 
<135=1 

Sodium level mmol/L 
≥135=0 
<135=1 

Creatinine level mg/dL 
≤1.6=0 
>1.6=1 

Creatinine level mg/dL 
≤1.6=0 
>1.6=1 

Glucose level mg/dL 
≤180=0 
>180=1 

Glucose level mg/dL 
≤180=0 
>180=1 

Table 1: LRINEC Score-PCT and LRINEC Score-CRP 
 

METHODOLOGY 

This was a retrospective, observational cohort study. An 

electronic search was made of all adult patients (>18 years of 

age) admitted to hospital through the Emergency Department 

(ED) medical/surgical OPD having a discharge diagnosis of 

necrotizing fasciitis. The study centre is a Tertiary Academic 

Centre. After our Institutional Review Board approved the 

study, a search was made from the hospital medical record 

database during 1-year 7-month period (May 2010 to 

December 2011). 

We included consecutive patients with a discharged 

diagnosis of necrotizing fasciitis by International Classification 

of Diseases, Ninth Revision (ICD-9) code (72886). The 

discharge diagnosis of necrotizing fasciitis was made by 

medical/surgical attending physicians; then it would be coded 

as 72886 according to ICD-9 by the medical data managers. 

Patients were excluded if they were ≤18 years old, transferred 

from other institutions or had an uncertain LRINEC score that 

we could not determine to be ≥6. For patients with multiple 

admissions due to necrotizing fasciitis, only the first admission 

was recorded. 

Age, gender, comorbidities, clinical symptoms/signs, site 

and aetiology of infection, Emergency Department (ED) triage 

vital signs, laboratory findings at the time of admission, 

medication being taken at the time of admission and 

microbiology of wound and blood cultures were reviewed. The 

LRINEC score was calculated for each case based on points 

assigned for each of six laboratory variables at the time of 

patient presentation including CRP, total white cell count, 

haemoglobin, serum sodium, serum creatinine and serum 

glucose. In this study, serum PCT was used in place of serum 

CRP to improve the efficacy of LRINEC score. Serum PCT was 

considered positive if values were >0.56 ng/mL. Patients were 

classified into three groups: low risk group (LRINEC score ≤5), 

moderate risk group (LRINEC score 6-7) and high risk group 

(LRINEC ≥8). 

 

STATISTICAL METHODS 

Descriptive and inferential statistical analysis has been carried 

out in the present study. Results on continuous measurements 

-Max) and results on 

categorical measurements are presented in Number (%). 

Significance is assessed at 5% level of significance. 

Analysis of Variance (ANOVA) has been used to find the 

significance of study parameters. Chi-square/Fisher Exact test 

has been used to find the significance of study parameters on 

categorical scale between groups. Pearson correlation 

between study variables is performed to find the degree of 

relationship. 

 

Classification of Correlation Co-Efficient (r) 

 + Suggestive significance (P value: 0.05<P<0.10). 

 Moderately significant (P value: 0.01<P < 0.05). 

 ** Strongly significant (P value: P<0.01). 

 

Statistical Software  

The Statistical software namely SAS 9.2, SPSS 15.0, Stata 10.1, 

MedCalc 9.0.1, Systat 12.0 and R environment ver. 2.11.1 were 

used for the analysis of the data and Microsoft Word and Excel 

have been used to generate graphs and tables. 

 

RESULTS 

In this study of 50 patients 64% of them were males, majority 

of the patients were between the age group of 40-80 years as 

shown in Table 2. Majority of patients with necrotizing fasciitis 

had lower limb involvement, overall 86% with 44% involving 

left lower limb only and 36% involving right lower limb only 
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and 6% had both the lower limb involved; 50% patients had 

positive serum PCT in comparison to CRP where only 24% had 

positive CRP as shown in Table 3; 54% belonged to moderate 

and high risk LRINEC score PCT compared to LRINEC score 

CRP which was 38% which was statistically significant (p 

value 0.04); 34% of the patients had positive pus culture from 

the wound and only 4% of the patients had positive blood 

culture. Maximum duration of hospital stay being 30 days and 

minimum duration of stay was 5 days and the mean duration 

of stay was (9.70±4.02) in LRINEC score PCT low risk group in 

comparison to (11.26±5.09) LRINEC CRP low risk group, 

(11.17±6.06) similar mean duration of stay in moderate risk 

group in both the score groups, whereas mean duration of stay 

in high risk LRINEC PCT group was (14.93±5.64) in 

comparison to LRINEC CRP high group was (13.17±5.56) as 

shown in Table 4. 

LRINEC score PCT had better predictability for severity 

and duration of hospital stay when compared to LRINEC score 

with CRP, Pearson correlation of LRINEC score PCT vs. LRINEC 

score CRP was statistically significant with LRINEC score PCT 

having 30% of patients with longer duration of hospital stay in 

comparison to LRINEC score CRP, which had 12%. (P value 

<0.001). 

 

Age in Years 
LRINEC PCT 

Total 
Low Risk Moderate Risk High Risk 

20-30 1 (4.3%) 1 (8.3%) 1 (6.7%) 3 (6%) 
31-40 3 (13%) 0 (0%) 1 (6.7%) 4 (8%) 
41-50 4 (17.4%) 4 (33.3%) 4 (26.7%) 12 (24%) 
51-60 4 (17.4%) 2 (16.7%) 1(6.7%) 7 (14%) 
61-70 7 (30.4%) 0 (0%) 5 (33.3%) 12 (24%) 
71-80 4 (17.4%) 4 (33.3%) 2 (13.3%) 10 (20%) 
>80 0 (0%) 1 (8.3%) 1 (6.7%) 2 (4%) 

Total 23 (100%) 12 (100%) 15 (100%) 50 (100%) 

Age in Years 
LRINEC PCT 

Total 
Low Risk Moderate Risk High Risk 

20-30 1 (4.3%) 1 (8.3%) 1 (6.7%) 3 (6%) 
31-40 3 (13%) 0 (0%) 1 (6.7%) 4 (8%) 
41-50 4 (17.4%) 4 (33.3%) 4 (26.7%) 12 (24%) 
51-60 4 (17.4%) 2 (16.7%) 1 (6.7%) 7 (14%) 
61-70 7 (30.4%) 0 (0%) 5 (33.3%) 12 (24%) 
71-80 4 (17.4%) 4 (33.3%) 2 (13.3%) 10 (20%) 
>80 0 (0%) 1 (8.3%) 1 (6.7%) 2 (4%) 

Total 23 (100%) 12 (100%) 15 (100%) 50 (100%) 
Table 2: Age Distribution of Patients Studied in Relation to LRINEC – PCT and LRINEC - CRP 

 

Serum 
No. of Patients 

(n=50) 
% 

PCT   

 Negative 25 50.0 

 Positive 25 50.0 

CRP   

 Negative 38 76.0 

 Positive 12 24.0 

Table 3: Serum PCT and CRP 

  
 

Graph: Showing Comparison of PCT and CRP 

 

 
LRINEC-PCT 

Total P value 
Low Risk Moderate Risk High Risk 

Duration of stay (days) 9.70±4.02 11.17±6.06 14.93±5.64 11.62±5.45 0.011* 

 
LRINEC-CRP 

Total P value 
Low Risk Moderate Risk High Risk 

Duration of stay (days) 11.26±5.09 11.77±6.50 13.17±5.56 11.62±5.45 0.738 
Table 4: Duration of Stay in Relation to LRINEC Score–PCT and LRINEC Score-CRP 

 

DISCUSSION 

Necrotizing fasciitis is associated with high mortality rates. It 

is very important to recognize the condition early and to 

initiate early empirical antibiotics and early surgical 

debridement to prevent complications and to reduce 

mortality. 

In our study almost all patients presented with local 

tenderness (100%), oedema (100%), erythema (100%) and 

swelling (100%); similar to the findings of P Kumar et al in 

2016.15 Majority of patients with necrotizing fasciitis had 

lower limb involvement, overall 86% similar to those of a 

study done by C P Garg et al in 2009.16 

This is the first study comparing LRINEC score PCT with 

LRINEC score CRP with respect to duration of hospital stay and 

severity of infection. Maximum duration of hospital stay being 

30 days and minimum duration of stay was 5 days and the 
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mean duration of stay was (9.70±4.02); 88% of the patients 

had early initiation of antibiotics and 76% had surgical 

debridement within 72 hours of admission. Despite early 

initiation of antibiotics and early debridement patient with 

high LRINEC score PCT had longer duration of stay. 

The early initiation of antimicrobial therapy, fluid and 

electrolyte management and surgical debridement with 

wound care and prevention of organ failure has markedly 

reduced the mortality in necrotizing soft tissue infections.17 

Drawbacks of the studies were it was a retrospective study 

and study sample size was small. To maintain the uniformity, 

we did not include patients who expired, the mortality rate is 

very high in necrotizing fasciitis mortality rate would have 

given a still better picture. From our study, we conclude that 

LRINEC score PCT had better probability in predicting severity 

and duration of hospital stay when compared LRINEC score 

CRP. 

 

CONCLUSION 

LRINEC score PCT had better probability in predicting severity 

and duration of hospital stay when compared LRINEC score 

CRP. 
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