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INTRODUCTION 
Necrotizing fasciitis (NF) is a flesh eating bacterial 

infection which is rapidly progressive soft tissue necrosis 

that usually involves the muscular fascia and 

subcutaneous tissue but can also affect the muscle and 

skin (Fig. 01). Necrotising soft tissue infections are 

classified as myositis, fasciitis and cellulitis.
[1]

 

Necrotizing fasciitis is also known by some other names 

they are Synergistic Gangrene or Meleney’s Gangrene, 

Necrotizing Cellulitis, Streptococcal Myositis, 

Clostridial Cellulitis, Fournier’s Gangrene.
[2]

 Non soft 

tissue infections (NSTIs) are an exceedingly rare clinical 

entity, with an estimated 1000 cases annually in the 

United States; however it appears that this incidence has 

been increasing.
[3]

 NF may develop at the site of a skin 

biopsy, laceration, insect bite, needle puncture 

(particularly delineated in users of illicit drugs), herpes 

zoster, surgical wound, skin abscess, or areas affected 

with a chronic venous leg ulcer. The symptoms of NF 

which include pain, diarrhoea, nausea, fever, confusion, 

dizziness, weakness, general malaise and dehydration. 

Risk factors for the development of NF include diabetes 

mellitus, old age, surgery, trauma, chronic skin infection 

and immune system impairment predispose patients to 

polymicrobial NF.
[4] 

NF is of four types, according to 

microbiological findings. The most common is Type I, 

also known as the polymicrobial type, Type II, otherwise 

known as monomicrobial, Type III includes 

monomicrobial infections involving the Clostridium 

species or Gram-negative bacteria, Type IV is the result 

of fungal infections. Laboratory risk indicators for 

necrotising fasciitis (LRINEC) score which includes six 

different variables helps to differentiate between 

necrotising and non-necrotising soft tissue infections. 

Laboratory risk indicators for Necrotising fasciitis 

(LRINEC) Scoring Scale - Low ≤ 5 Points, Moderate 6-7 

Points, Severe ≥ 8 Points. This disease is diagnosed by 

using various tests like laboratory tests, surgical 
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ABSTRACT 

Background and objective: Necrotizing fasciitis (NF) is a rare and life-threatening infection that involves deep 

soft tissue; it is characterized by widespread fascial necrosis, with a mortality rate of 25-73%. The current research 

explores the early diagnosis of necrotising fasciitis and its beneficial outcomes. Materials and Methods: A 

prospective and observational study was conducted for a period of 6 months in the Department of Surgery at Shri 

B.M. Patil Medical College Hospital and Research Centre. A total of 80 patients were enrolled to extract the 

necessary data. Major factors contributing to the development of Necrotizing fasciitis were analyzed and the 

micro-organisms involved were provided. Results: The NF was affected in geriatric patients, in the age group of 

60-70 years. The clinical symptoms of NF were fever, swelling, pain and pus discharge. Early diagnosis of disease 

is useful for determining the causative organisms involved and establish the specific antibiotic therapy, which 

further curtail the severity of infection and length of the hospital stay. Supportive therapy is essential component 

of treatment regimen in order to improve the quality of life of a patient and symptomatic management. 

Conclusion: Early diagnosis and specific antibiotic therapy with supportive symptomatic management improve 

the quality of life of a patient and reduce the financial burden.  

 

KEYWORDS: Necrotizing fasciitis; Microorganism; Pharmacotherapy; supportive therapy; Quality of life; 

financial status.  
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diagnosis which includes finger test, frozen section 

evaluation and examination techniques like MR imaging 

and CT. The most important and commonest for 

diagnosing NF is culture sensitivity test used to identify 

the causative organisms like aerobic and anaerobic 

bacteria. The NF is primarily treated with broad 

spectrum antibiotics and culture sensitivity test is 

performed to identify the causative organism and specific 

antibiotics are given according to the organism involved. 

In severe cases surgical management should be 

performed like hyperbaric oxygen therapy, amputation 

etc. According to Centre for disease control (CDC), NF 

can be prevented by the following recommendations, are 

wounds should be cleaned and monitored for signs of 

infection, patients with sore throats should be seen by a 

doctor, Patients with strep throat should stay home until 

24 hours after their last antibiotic dose, keeping the skin 

intact is important factor in preventing of NF.
[2]

 

 

MATERIALS AND METHODS 

Study design and settings: A Prospective and 

observational study was conducted for a period of 6 

months from October, 2016 to March, 2017 in the 

Department of surgery of shri B M. Patil Medical 

College Hospital and Research Centre, Vijaypur, after 

obtaining the Institutional Ethical Committee Clearance. 

The Hospital provides primary and specialized health 

care facilities to people in and around Vijaypur district. 

The patients admitted to the surgery ward were screened 

according to inclusion and exclusion criteria and 80 

patients were finally selected for the study. 

 

Inclusion criteria 

 Provisionally diagnosed inpatients of NF.  

 Both the genders, irrespective of ages.  

 Patients willing to participate. 

 

Exclusion criteria 

 OPD patients.  

 Incomplete documented patients.  

 Against medical advice cases were excluded. 

 

Source of data: In-patient case files (including patient’s 

specific information, drug therapy and laboratory 

investigations). 

 

Data collection: Data from each patient was collected 

from patient’s case files and personal interview. The 

collected data was documented and evaluated for the 

study parameters. The entire enrolled patients were 

followed on a daily basis from the date of admission to 

the date of discharge. Past medication and medical 

history were also reviewed by extracting data from 

patients/care takers (relatives). Laboratory investigation 

and treatment data were collected to assess the severity 

and management of NF patients. 

 

Statistical analysis  
The data were analyzed statistically using student test 

and Microsoft excel. Values were expressed as 

Mean±Standard Errors (S.E.M). P<0.05 is considered as 

significant and P>0.05 were considered as non-

significant. Statistical comparisons were performed by 

Student Paired test with the help of Graph Pad Prism 

version 5.0, U.S.A. sample size was calculated by the 

following formula with the help of statistician. 

n = Z
2
 X P x (1-P) 

d
2 

Where, n is sample size, Z is Level of significance, P-

Proportion value, d–10% absolute error. 

 

RESULTS  

Out of 80 subjects enrolled for the study 54 (67.5%) 

were male and 26 (32.5%) were female (Table 1). In the 

present scenario the prevalence of NF increases with 

advanced age. Age wise categorisation was done and it 

was found that the patients from age group of (61-70) 

comprising about 32.5% contributed to the maximum 

number, followed by age group of (51-60) comprising 

about 25%, with the least percentage of age group(21-30) 

comprising about 3.75% of the total subjects enrolled in 

the study (Table 2). 

 

The commonest presenting symptom was fever 74 

(92.5%), followed by swelling 69 (86.25%), pain 63 

(78.75%) and pus discharge were 35 (43.75%) ( Table 

3). To determine the diagnosis of NF, early debriment 

test was performed for 37 patients (46.25%) and late 

debriment was performed for 43 patients (53.75%) 

(Table 4). Based on the extremities affected by NF, it 

was classified as upper extremities (neck, hands check 

etc.) and lower extremities (foot, legs etc.) (Table 5). A 

maximum of 54 (67.5 %) patients were observed with 

type-2 NF followed by type-1, 26 (32.5%) (Table 6). 

 

Based on causative organism involved in necrotizing 

fasciitis, Klebsiella and Pseudomonas species were 

predominantly high when compared with other species. 

(Table 7). Patients received different Antibiotics based 

on organism involved, Out of 80 patients, 57 (71.25%) 

received metronidazole, ceftriaxone 41 (51.25%), 

Amoxicillin + Clavulanic acid and Amikacin were 36 

(45%). The least prescribed antibiotics were Cefixime 

(06) and Ciprofloxacin (06) (Table 8). 

 

All the patients received supportive therapy based on 

their individual conditions. Out of 80 patients enrolled in 

the present study, all the 80 (100%) were prescribed with 

Pantoprazole followed by Aceclofenac+Paracetamol 

(Zerodol-P), 74 (92.5%). Ascorbic acid was least 

prescribed, only in 30 patients of the study population 

(Table 9).A maximum of 55 (68.75%) patients were 

observed to have no co-morbidities. A number of 8 (10 

%) were presented with co-morbidities of type -2 DM 

followed by HTN 4 (5%) (Table 10). According to 

LRINEC score, it was categorised as mild, moderate and 

severe. Assessment of severity as a major contributor, it 

was observed that a higher number of patients were 

included in moderate, 31 (38.75%) in comparison with 

severe 30 (37.5%) and mild were just 19 (23.75%). 
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Length of hospital stay as a consideration, it was 

observed that 21 patients stayed for about 10-15 days 

followed by 20 patients for 7-10 days, and 7 patients 

were observed with maximum length of hospital stay for 

more than 30 days (Table 12). A group of people where a 

late- debriment test was performed, significantly 

(P<0001) increases the length of hospital stay in 

comparison with group where early debriment test was 

done (Fig. 02).  

 

 
Fig. 01. Necrotizing fasciitis affected lower extremity. 
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Fig. 02: Effect of Debriment test performed on length 

of hospital stay. 

 

Fig. 02. EDT (Early debriment test) group consists of 

Average number of patients 11.03+0.47 whereas, LDT 

(Late debriment test) group consists of average of 

patients 23.88+0.86. Values are Mean±S.E.M. LDT is 

considered as significant, ***P<0.0001 compared to 

EDT. P>005 is considered as non significant.  

 

Table 1: Gender wise distribution of NF. 

Gender 
No. of patients 

(n = 80) 
Percentage 

Male 54 67.5% 
Female 26 32.5% 

 

Table 2: Age wise distribution of NF. 

Age 
No. of Patients 

(n = 80) 
Percentage (%) 

01-20 04 05.00 
21-30 03 03.75 
31-40 07 08.75 
41-50 09 11.25 
51-60 20 25.00 
61-70 26 32.50 
71-80 05 06.25 
≥80 06 07.50 

 

Table 3: Evaluation of clinical symptoms. 

Symptoms 
No. of patients 

n = 80 
Percentage 

(%) 
Fever 74 92.5 
Swelling 69 86.25 
Pain 63 78.75 
Pus discharge 35 43.75 
Blackish discolouration 7 8.75 
Blisters 6 7.5 
 

 

 

 

 

Table 4: Early diagnosis of NF patients. 

 

Table 5: Extremities affected by NF, where n=80 

Extremities 
No. of patients 

n=80 

Percentage 

(%) 

Upper 08 10 

Lower 72 90 

 

 

Table 6: Classification based on organism involved.  

Types 
No. of patients 

n = 80 
Percentage 

(%) 
Type 1 

(Poly bacterial) 
26 32.50 

Type 2 

(Mono bacterial) 
54 67.50 

 

 

 

Test for 

diagnosis 

No. of 

patients 

n = 80 

Percentage 

(%) 
Advantages/ Disadvantages 

Early Debriment 

performed 
37 46.25% 

Specific antibiotic therapy, Curtail 

severity and hospital stay 
- 

Late Debriment 

performed 
43 53.75% - 

Emperical therapy, prolonged 

wound healing and hospital stay. 
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Table 7: Causative organisms involved in NF patients. 

Name of the organisms 
No. of patients 

n = 80 
Klebsilla pneumonia 11 
Pseudomonas auregenosa 11 
E.Coli 10 
Enterococcus species 09 
Streptococcus aureus 06 
Staphylococcus aureus with Enterococcus species 04 
Enterococcus species with Pseudomonas auregenosa 03 
Staphylococcus aureus 03 
Staphylococcus species with Pseudomonas auregenosa 02 
Citrobacterfrundi 02 
Pseudomonas auregenosa with Klebsiellaoxytoca 02 
Klebsiella pneumonia with E.coli 02 
Citrobacterfreundi with Pseudomonas auregenosa 02 
Acenobacter with Klebsiellaoxytoca with itrobacterkoseri 02 
Klebsiellaoxytoca with Acenobacter species 01 
Coagulase negative stephylococci with Klebsiellapnemonia 01 
E.coli with Pseudomonas auregenosa 01 
Enterococcus species with E.coli 01 
Klebsiella pneumonia with Citrobacterkoseri 01 
Klebsiellaoxytoca with Pseudomonas auregenosa 01 
Staphylococci with Cynobacterfruendi 01 
Coagulase negative staphylococcus 01 
Citrobacterfreundi with Klebsiella pneumonia 01 
Citrobacterkoseri 01 
Staphylococcus aureus with E.coli 01 

 

Table 8: Antibiotics prescribed in NF.  

Antibiotics No. of patients Percentage (%) 
Metronidazole 57 71.25 
Ceftriaxone 41 51.25 
Amoxicillin + Clavulanic acid 36 45.00 
Amikacin 36 45.00 
Tazobactum 19 23.75 
Gentamycin 17 21.25 
Linezolid 16 20.00 
Cefixime 06 07.50 
Ciprofloxacin 06 07.50 

 

Table 9: supportive therapy in NF patients. 

Supportive therapy 
No of 

patients 
n=80 

Percentage 

(%) 

Pantoprazole 
Aceclofenac+Paracetamol 
B-Complex 
Chymoral forte 
Tramadol 
Diclofenac sodium 
Ascorbic acid 

80 
74 
50 
42 
36 
35 
30 

100 
92.5 
62.5 
52.5 
45 

43.75 
37.5 

 

 

 

 

 

 

Table 10: Co-morbidities of NF patients  

Co-morbidities 
No.of patients 

n = 80 
Percentage (%) 

None 55 68.75 
DM type 2 08 10.00 
HTN 04 05.00 
Haemopoiesis 03 03.75 
DM& HTN 03 03.75 
Asthma 03 03.75 
IHD 02 02.50 
Asthma & TB 02 02.50 

 

Table 11: Severity assessment by LRINEC score, 

Severity No. of patients n= 80 Percentage (%) 

Mild 19 23.75 

Moderate 31 38.75 

Severe 30 37.50 
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Table 12: Length of hospital stay  

Length of stay 
No. of patients 

n = 80 
Percentage (%) 

07-10 20 25.00 

10-15 21 26.25 

15-20 10 12.50 

20-25 08 10.00 

25-30 14 17.50 

≥30 07 8.75 

 

DISCUSSION  
Necrotising fasciitis is a flesh eating bacterial infection 

which comprises a wide spectrum of disease entities that 

are categorised by extensive, rapidly progressive soft 

tissue necrosis that usually involves subcutaneous tissue 

and muscular fascia and can also affect muscle and skin.
1
 

Specific antibiotic therapy based on culture sensitivity 

test and proper pharmaceutical care may drastically 

suppress the severity of infection. Early diagnosis is a 

key source to a favourable outcome. The incidence rate 

of necrotising fasciitis is observed to be high in male 

when compared to females with a male-to-female ratio of 

2:1. The mortality may be high in necrotising fasciitis 

despite use of modern powerful antibiotic therapy and 

intensive care for critically ill patients. The current 

research focuses on major contributing factors, 

organisms involved and effect of early diagnosis of NF 

on quality of life and financial burden of a patient. 

 

In the present study males patients were predominantly 

high when compared to female patients, which correlates 

to the study conducted by Magala John et al.,
[5]

 had 

showed that maximum number of male patients were 

predominant over female patients. As per his results, 

male to female ratio were 3:1 where as in our study it 

was found to be 2:1. The study showed that 

predominance of male gender was affected with NF, as 

the definite incidence remains unclear. 

 

The patients with necrotising fasciitis are in age group 

above 50 years (geriatrics) which is similar to a study 

conducted by Magala john et al.
(5)

 The elderly patients 

are more likely to be affected when compared to 

younger. Geriatrics are probably affected due to low 

immunity and with the history of current or past injected 

drug usage. Considering the age as a key factor, the 

elderly patients are usually associated with co-

morbidities, due to which multiple drug therapy 

(polypharmacy) may be a leading cause to necrotising 

fasciitis.  

 

The hallmark clinical presentation of NF are fever, 

swelling, pain and Pus discharge, which is similar to the 

study conducted by Shaikh Nissar et.al.,
[6] 

the symptoms 

may be due to active participation of bacterial 

involvement in the skin and soft tissue infection.  

 

The diagnosis of disease play an important role in 

reducing the severity of disease and curtain the risk of 

life threatening developments. Early debriment test 

performance is useful for determining the specific 

causative organism, based on which specific antibiotic 

therapy may be prescribed that contributes to the 

beneficial outcomes.  

 

The patients affected with lower extremities were more 

when compared with upper extremities which is similar 

to the study conducted by Changchien C H et.al.,
[7] 

has 

revealed that the patients affected with lower extremities 

were high, tailed by the patients affected with upper 

extremities. The common predisposing factor for 

extremities may be due to drug abuse and multiple 

needle perforations in the affected sites of upper and 

lower extremities. It can also be affected by severe skin 

ulcers, and thorn prick, wounds caused by metals, 

trauma, and post-operative wound infections. 

 

In the present study, we have analysed that more number 

of patients were affected with Type 2 NF (mono 

microbial) tracked by Type 1 NF (poly microbial) 

respectively based on the organism involved, which is 

similar to a study conducted by Jabbour Gaby et.al.,
[8] 

revealed that predominance of Type 2 NF (mono 

microbial) when compared to Type 1 NF (poly 

microbial). As the results reveals most of the times NF 

may be involved with mono bacterial (Type 2), the Type 

1 may be developed due to hospital infected and length 

of stay in the hospital. Due to poly microbial infection 

(Type 1), multiple antibiotics are prescribed which may 

develop the antibiotic resistance, which may be 

contributing factor for severity of infection.  

 

In the present study, the most common organisms 

involved in NF were Klebsiella and Pseudomonas 

species were predominantly high when compared with 

other species, which is contrary to the study conducted 

by Magala john et.al.,
[5]

 had showed that E.coli was 

common organism when compared to other species. 

Some cultured organism were found to have extended 

spectrum beta-lactamase activities such as E.coli and 

Klebsiella pneumonia, which are sensitive to antibiotics 

such as Imipenem and Amikacin.
[16] 

Similarly, a study 

conducted by Changchien H C et.al.,
[7]

 had showed that 

MRSA has high incidence when compared to other 

species in Taiwain which is contradictory to our study. 

 

The highly prescribed antibiotic in NF patients was 

Metronidazole, followed by Ceftriaxone, Amoxicillin + 

clavulonic acid and Amikacin. Moderately prescribed 

antibiotics were Tazobactum, followed by Gentamycin 

and Linezolid. Rarely prescribed antibiotics were 

Cefixime and Ciprofloxacin as observed in our hospital 

which is contrary to the study conducted by Shaikh 

Nissar et.al.,
[6]

 had showed that highly prescribed 

antibiotics were Tazocin, moderately prescribed 

antibiotics were metronidazole and rarely prescribed 

antibiotics were Vancomycin. It is true that the indication 

of antibiotics may be varied based on evidence based 

practice of a medical practioner and individual patients 

sensitivity to the antibiotics.  
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All the patients were received with supportive therapy 

based on their individual medical conditions; supportive 

therapy is essential component of treatment regimen in 

order to improve the Quality of life of a patient and 

symptomatic management of patient condition.  

 

In the present study most of the patients were have no 

co-morbidities (Table 10), indicates that, co-morbid 

condition may not be a trigger factor for the development 

of NF. However,some co-morbidities were found in 

some of the patients such as diabetes mellitus 

Hypertension, Haemoperisis and Diabetes mellitus and 

hypertension, which is adjacent to the study conducted 

by Jabbour Gaby. et.al.,
[8]

  

 

In the present study LRINEC score was used as a key 

source to assess the level of severity of NF in patients. 

Which revealed that, a higher number of Patients were 

included in moderate to severe which is contradictory to 

the study conducted by Misiakos P. Evangelos et.al.,
[5] 

where as mild were less. Based on the length of hospital 

stay during the treatment period, it was observed that 21 

patients stayed for about 10-15 days and no mortality 

rate was observed, which is contradictory to the study 

conducted by Mulla Z D et.al.,
[20] 

which showed 

mortality rate of 11.1%. The severity of NF and length of 

stay in hospital may be depend on the many factor such 

as early diagnosis, specific antibiotic therapy and 

medication adherence etc, hence there is lots of scope for 

clinical pharmacist in these aspects. 

 

CONCLUSION 
Patient centered care as a focal point by every health care 

system to provide optimal treatment regimen for the 

betterment of patient’s quality of life. Early diagnosis 

and specific antibiotic therapy based on culture 

sensitivity tests as an obligate by health care 

professionals ensures a higher probability of survival. 

The study also enlightens severity assessment based on 

LRINEC Score, supportive therapy for symptomatic 

management, on-time surgery and implementation of 

clinical pharmacist services may be beneficial outcomes 

that can exponentially curtail the mortality rates. 

Instructive alertness should be incorporated about NF 

and its fatal consequences may be curtained through 

clinical pharmacy services. 

 

SIGNIFICANCE STATEMENT 

The current study enabled that the patients with NF 

should be early diagnosed to curtail its severity and 

mortality rate. Specific antibiotic therapy based on 

culture sensitivity tests and supportive treatment regimen 

for symptomatic management should be strictly adopted 

to improve the patient’s quality of life and maintain the 

economical status of a patient by reducing the length of 

the hospital stay. 
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