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Abstract

Necrotizing fasciitis which is commonly known as “Flesh-Eating Disease” is a bacterial infection that
spreads quickly and kills the body’s soft-tissue. The paucity of specific cutaneous signs to distinguish
necrotizing fasciitis from other soft tissue infections such as cellulitis makes the diagnosis extremely
difficult. Modalities such as Computed tomography, Magnetic resonance imaging (MRI), and biopsy have
been shown to be useful in the early recognition of necrotizing fasciitis, and routine application of these
modalities in the evaluation of soft tissue infections has been limited by cost and availability. Laboratory
Risk Indicator for Necrotizing Fasciitis (LRINEC) score or the LRINEC scoring system, devised by Wong
et al *® in 2005 is an easy method and modality to follow and is also cost effective. Early diagnosis of
necrotizing soft tissue infections is important for timely surgical intervention, but presenting physical exam
findings can vary, so misdiagnosis is common. Total of 100 subjects were studied by applying LRINEC
score, who presented to KIMS Hospital, Bangalore with symptoms suggestive of soft tissue infections
during the study period.

Keywords: LRINEC Scoring System, Necrotising Fasciitis (NF), C Reactive Protein, Poly Microbial
Infections.

Introduction

Necrotizing fasciitis which is commonly known as
“Flesh-Eating Disease” is a bacterial infection
that spreads quickly and kills the body’s soft-
tissue. It is characterized by wide spread fascial
necrosis with relative sparing of overlying skin
and underlying muscle. Necrotizing soft tissue
infections (NSTIs) are often encountered in
surgical practice, especially in immunocompr-
omised hosts***. Most often it is associated with

severe systemic toxicity and a fulminant course.
Usually it is rapidly fatal unless promptly
recognized and aggressively treated with
appropriate  antimicrobials  and surgical
debridement at the earliest.

It is a rapidly progressive infection, primarily
involving the fascia and subcutaneous tissue.
Necrotizing soft tissue infection represents a
diverse process; the term itself encompasses a
continum ranging from pyoderma to life
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threatening infections. The common pyoderma
does not extend beyond the skin (epidermis and
dermis) and include erysipelas, impetigo,
folliculitis, erythema, furunculosis and
carbuncule. Cellulitis is a deeper skin infection
than erysipelas. Necrotizing fasciitis involves the
subcutaneous tissue, superficial fascia and deep
fascia. These can occur in any anatomical areas
but the common site is the extremities.

It has been shown by numerous studies in the past
that early recognition and surgical intervention
(Debridement) at early stage is the sole factor in
preventing limb morbidity and mortality in
patients with necrotizing fasciitis. The paucity of
specific cutaneous signs to distinguish necrotizing
fasciitis from other soft tissue infections such as
cellulitis makes the diagnosis extremely difficult.
Early clinical diagnosis of necrotizing fasciitis is
difficult.

This necessitates for a simple and objective
scoring system that helps in the diagnosis of the
condition without much effort. One such scoring
system is the Laboratory Risk Indicator for
Necrotizing Fasciitis (LRINEC) score or the
LRINEC scoring system, devised by Wong et al °
in 2005 which is easy to follow and cost effective,
and is readily available at most centers. The
LRINEC scoring system of Wong et al in 2005, is
claimed to have a positive predictive value of
92.0% and negative predictive value of 96.0%.
The Laboratory Risk Indicator for Necrotizing
Fasciitis (LRINEC) was a retrospectively derived
scoring tool designed to aid in the bedside
diagnosis of necrotizing fasciitis. Published by
Wong et al in 2004, it incorporated six routine
laboratory tests (hemoglobin, creatinine, glucose,
sodium, C-reactive protein, and white blood cell
count) into a weighted 13-point score®. Using a
cut-off of >6 points, the score was retrospectively
validated in a small cohort, yielding a sensitivity
of 90%, specificity of 95%, PPV of 92%, and
NPV of 96%. These initial results were promising,
but other retrospective studies of various sizes
have been less optimistic, with LRINEC

Sensitivities of 48%-83% and Specificities of
60%-84%""%°.

There are no prospective studies evaluating
LRINEC performance. However, prospective
American studies on NSTIs suggest that elevated
WBC above 15.4 and hyponatremia below 135,
components of the LRINEC, may have diagnostic
value and can influence the decision to initiate
surgical intervention®.

Hence, in this study, we have reviewed literature
with  regard to historical aspects, the
epidemiology, aetiology, clinical presentation,
diagnosis and treatment .If found to have similar
comparable predictive values, this would help us
diagnose and treat necrotizing fasciitis early and
accurately in India where the mortality rates due
to Necrotizing fasciitis is as high as 76%.

With this background, a study was conducted
among patients presenting with soft tissue
infection to KIMS hospital, Bangalore in which,
this scoring system was applied for early
diagnosis of necrotizing fasciitis.

Materials and Methods

The study was conducted from December 2015 to
July 2017 in the Department of Surgery of KIMS
Hospital, Bengaluru. It is a Hospital Observational
Study. Patients presenting with symptoms
suggestive of soft tissue infections during the
study period were included in the study

Exclusion Criteria

1. Patients below 15 years of age or above 75
years of age.

2. Patients who received antibiotic treatment
in the preceding 48 hours or a minimum of
3 doses of antibiotic prior to presentation.

3. Patient  who underwent  surgical
debridement for present episode of soft
tissue infection.

4. Patients with infections with no evidence
of cellulitis.

LRINEC scoring system will be applied to each of
the study subjects.
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The confirmatory diagnosis for necrotising
fasciitis will be done vide histopathology for all
patients, pus and tissue for c/s and gram stain,
irrespective of the result of the LRINEC scoring
system.

Wong et al., 2005 have created a score, the
LRINEC score wherein, they have compared a set
of laboratory variables between patients with
necrotizing and non-necrotizing soft tissue
infections and identified 6 independent variables
associated with NSTI.

The LRINEC (Laboratory Risk Indicator for
Necrotizing Fasciitis) Score

Variable Score
C-reactive Protein(mg/l)

<150 0

150 or more 4
Total White Cell Count (mm3)

<15 0

15-25 1

>25 2
Haemoglobin (g/dI)

>13.5 0

11-135 1

<11 2
Sodium (mmol/I)

135 or more 0

<135 2
Creatinine (mg/dl)

1.6 or less 0

>1.6 2
Glucose (mg/dl)

180 or less 0

> 180 1

LRINEC Score of 6 or greater is considered
positive for Necrotizing Fasciitis.

Results

Age Distribution

Of the 100 patients included in the present study,
seven age groups were formed, with their ages
ranging from 15 years to 75 years, with a mean
age group of 55.40+14.00 years.

Sex Distribution: Out of the sample of 100, male

are 76 and female are 24
Gender distribution of patients studied

Gender No. of patients %

Female 24 24.0
Male 76 76.0
Total 100 100.0

CO Morbid Conditions: Out of 100 samples, 76
patients are presented with co-morbid conditions,
whereas among 24 patients co-morbidity is not
observed. The highest prevailing co-morbid
condition is Diabetes Mellitus which is noticed
among 67 patients.

co- morbid distribution of patients studied

Co morbid N, ((r)f:Fl)?)g)e nts %

Nil 24 24.0

Yes 76 76.0
e DM 67 67.0
e PVD 4 4.0
e HTN 3 3.0
e Steroid Use 2 2.0

Signs and Symptoms: The common symptoms
that prevailed in all 100 patients are ‘Pain’&
‘Swelling’. The symptom ‘Gangrene’ was noticed
in only 21 patients.

Signs and symptoms distribution of patients
studied

No. of patients
(n=100) =
Pain 100 100.0
Discharge 92 92.0
Swelling 100 100.0
Necrosis 47 47.0
Crepitus 34 34.0
Gangrene 21 21.0
Blebs 90 90.0

C-Reactive Protein: The C-Reactive Protein
distribution is showing that 69% of sample are
presented within the range of 15-30, the least
being 8% under >30 with a Mean of 19.99+6.89.

?SQeZ (i)” years No. of Fz’a“e“ts ;’A(’) C - reactive protein distribution of patients
20-30 4 4.0 studied
iigg 13 1‘;’8 C-Reactive Protein | No. of patients %
51-60 20 20.0 <15 23 23.0
61-70 31 31.0 15-30 69 69.0
71-75 13 13.0 >30 8 8.0
Total 100 100.0 Total 100 100.0
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hemoglobin (g/dl) distribution of patients

studied
Hemoglobin (g/dl) | No. of patients %
<12 60 60.0
12-16 38 38.0
>16 2 2.0
Total 100 100.0

Total Count: 85% of the sample are with >11000
Total Count and no patient is noticed as having

<4000 with a Mean of 18251.58+7801.17.

Total count

Lrinec Score: 32% of sample are observed of
having Total Score <6 with a least 3% of sample
showing >12 Total Score and more patients
i.6.65% have shown possessing the Total Score as
6-12 with a Mean of 7.29+3.17.
Total score distribution of patients studied

Total Score No. of patients | %
<6 32 32.0
6-12 65 65.0
>12 3 3.0
Total 100 100.0

(cells/cumm) distribution of

patients studied

Total Count (cells/cumm) No. of patients %
<4000 0 0.0
4000-11000 15 15.0
>11000 85 85.0
Total 100 100.0

Serum Sodium: 67% of the sample are noticed
having <135 of Sodium and no patient is reported

Surgical Intervention: The surgical interventions
used for treatment of the patients are
Debridement, Fasciotomy and Amputation, the
procedure debridement conducted on among
highest number of patients i.e. 59 followed by
fasciotomy for 24 and amputation for 17 patients.
Treatment distribution of patients studied

with >146 Sodium level with a Mean of
129.31+13.22.
sodium (mEqg/l) distribution of patients
studied:
Sodium (mEg/l) No. of patients %
<135 67 67.0
135-146 33 33.0
>146 0 0.0
Total 100 100.0

Treatment No. of patients %

Debridement 59 59.0
Fasciotomy 24 24.0
Amputation 17 17.0
Total 100 100.0

Culture (Organism — Bacteria): The sample

showed that

Klebsiella,

Pseudomonas and

Serum Creatinine: 61% of the sample have
shown the Serum Creatinine levels as >1.1 and

39% have shown it as <1.1 with a Mean
0f1.39+0.78.
Serum creatinine (mg/dl) distribution of

patients studied

Serum Creatinine (mg/dl) | No. of patients | %
<1.1 39 39.0
>1.1 61 61.0
Total 100 100.0

Blood Glucose: Much variation is not observed
relating to Blood Glucose levels with 41% falling
under 120-200, 32% falling under <120 and 27%
under >200 with a Mean 0f178.91+94.27.
Glucose levels distribution of patients studied

Glucose No. of patients %

<120 32 32.0
120-200 41 41.0
>200 27 27.0
Total 100 100.0

Staphylococcus are the causative organisms for
50% of the sample and. 5% of the sample have not
showed growth of any organism and 28% of the
sample had Polymicrobial cause (infection).
Culture report of patients studied

No. of patients
(n=100) K
Polymicrobial 28 28.0
Klebsiella 18 18.0
Pseudomonas 17 17.0
Staphylococcus 15 15.0
Proteus 9 9.0
E.coli 8 8.0
No growth 5 5.0

Histopathological Report: 65% of the sample
showed NF on Histopathological Examination and
35% are found negative for NF.
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Histopathological Examination Report

Histopathological
Examination Rep

ort No. of patients

%

No NF 35 35.0
NF 65 65.0
Total 100 100.0

Statistical analysis of patients studied: Chi-
square test

Remarks No. of patients %
Total Positive 62 62.0
Total Negative 30 30.0
False Positive 6 6.0
False Negative 2 2.0
Total 100 100.0

Correlation of Total Score with

Histopathological Findings

Remarks No_. of % Diagnostic %
patients value

Total Positive 62 62 | Sensitivity 96.8

Total Negative 30 30 | Specificity | 83.33

False Positive 6 6 PPV 91.18

False Negative 2 2 NPV 93.75

Total 100 100 | Accuracy 92

P<0.001**, Significant, ChiSquare test

Discussion

Wong’s study, 2003 was on the clinical
presentation, microbiology, and determinants of
mortality in Necrotizing fasciitis, in which the
medical records of eighty-nine consecutive
patients who had been admitted for necrotizing
fasciitis were reviewed retrospectively, and it
showed that only thirteen of the eighty-nine
patients had a diagnosis of necrotizing fasciitis at
the time of admission. Pre admission treatment
with antibiotics modified the initial clinical picture
and often masked the severity of the underlying
infection. Polymicrobial synergistic infection was
the most common cause (forty-eight patients;
53.9%), with streptococci and enterobacteriaceae
being the most common isolates. Group-A
streptococcus was the most common cause of
mono-microbial necrotizing fasciitis. The most
common associated co-morbidity was diabetes
mellitus (sixty-three patients; 70.8%). Advanced
age, two or more associated co morbidities, and a
delay in surgery of more than twenty-four hours

adversely affected the outcome, and only a delay
in surgery of more than twenty-four hours was
correlated with increased mortality (p < 0.05) as
shown by multivariate analysis.

Necrotizing fasciitis is a spreading facial gangrene
that destroys the fascia with relative sparing of
skin and muscle

In the present study, a total of 100 patients
presenting with soft tissue infections were
recruited into the study based on the inclusion and
exclusion criteria mentioned earlier. Most
common age group was between 61-70 years, and
2" most common age group was between 61-70
years. Mean age group was : 55.40+14.00 years
The majority of the patients belonged to male
category with a 76% and female 24% respectively.
This indicates that the incidence of NF is higher in
males than females. Anaya, D.A, et al (2005) has
reported that NF commonly occurs in male with a
ratio between male and female as 3:1, more
frequently effecting the extremities. This can be
attributed to the increased prevalence of practices
like smoking, and diabetes among males
compared to females.

The results indicate that patients with co
morbidity are higher and the most frequent co
morbidity being Diabetes mellitus (67%). Nissar
Shaikh, 2006 has found that 53% of patients
were diabetic and Chung, J.P.Y et al, 2009
reported that 57% patients of his study had
Diabetes mellitus.

It was found that the common symptoms observed
in all the 100 patients was pain and swelling
followed by the discharge (92%) and Blebs (90).
Gangrene was found in only 21% patients. Mc
Henry et al, 1995 reported that initial signs and
symptoms include pain, swelling and erythema.
As the infection gets progressed, edema occur
outside the area of compromised skin,
disproportionate pain, discolouration of the skin,
blisters, bullae and crepitus.

77% patients were having C-reactive protein
levels more than and equal to150 mg/L, which can
be due to presence of tissue damage
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The PPV and NPV of our study are 91.18% and
96% respectively and when compared with Wong
et al study it was found to have comparable

values.
Sensitivity | Specificity PPV NPV
Wong 89.9% 96.9% 92% 96%
Our 96.8% 83.33% 91.18% | 93.75%
study

P<0.001**, Significant, Chi-Square test

LRINEC score has an impressive ability to predict
need for early surgical intervention in NF .We
found that in our study there was fairly high false
positive rate; hence application of LRINEC score
alone has tendency to over treat patient with NF
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