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INTRODUCTION
Th e term Necrotizing Fasciitis (NF) or Necrotizing Soft  Tissue 

Infection (NSTI) refers to severe infl ammation of the muscle sheath 
that leads to necrosis of the subcutaneous tissue and adjacent 
fascia [1]. It is associated with rapid progression and a high risk of 
mortality despite advances in antibiotics, surgery, intensive care and 
interdisciplinary management. Rapid progression and necrosis leads 
to a severe Systemic Infl ammatory Response Syndrome (SIRS), multi-
system organ failure and death [2]. Th e condition is frequent enough 
that almost every hospital physician will at some point be involved in 
the care of a patient suff ering with NF. However, due to its relative 
rarity, familiarity of the condition and management cannot be always 
guaranteed [3].

NF`s fi rst description comes from Hippocrates from around 
500 BC, as complication of erysipelas [4]. Claude Colles described a 
condition very similar to the modern defi nition of NF in 1783, but the 
fi rst modern description of NF comes from the American Civil war, 
when J. Jones army surgeon reported more than 2000 gas gangrene 
cases with high mortality rate 46% [5,6]. Jean Alfred Fournier 
described a syndrome with necrosis of the perineum in 1883, this 
type of NF is known as Fournier’s gangrene [7]. In 1952, the term 
“necrotizing fasciitis” was proposed by Wilson, as a more accurate 
description of this disease [8]. Th e disease was popularized by the 
media as “fl esh-eating bacteria syndrome” [9].

EPIDEMIOLOGY 
Th e prevalence of NF reported to be around 0.24-0.4 cases per 

100,000 population and a male-to-female ratio of 3:1 [10]. Th e 
disease can aff ect all age groups. Th e median mortality is around 
34% [11]. However, its range in the literature is extensive, varying 
from 9 to 76% [1]. In regard to NF of the extremities, the mortality 
rate is slightly lower than that recorded for abdominal and perineal 
infections [12,13]. As a general rule: without treatment, the mortality 
rate approaches 100%. 

MICROBIOLOGY
Th ere is wide spectrum of bacteria that can cause NF, these can 

be broadly classifi ed into two groups (bear in mind that there are 
classifi cations mentioning 4 groups) [2].

Type I NF (synergistic NF)

Type I NF is a polymicrobial infection caused by aerobic, anaerobic 
and facultatively anaerobic bacteria (gram-negative and positive). 
Most of the bacteria are part of the bowel fl ora (E. coli, Bacteroides, 
Pseudomonas species). Recent surgery, abdominal malignancy and 
immune compromise are the most common risk factors [2,14].

Type II NF (monomicrobial)

 Type II NF is usually caused by gram-positive organisms. Th e most 
common pathogen is Group A β-haemolytic Streptococcus (GAS) 
alone or in combination with other species such as Staphylococcus 
aureus. Risk factors in this group includes injuries that can cause 
breach to the dermis, recent surgery, varicella infection, Intravenous 
Drug Use (IVDU) or haematogenous spread. Th is type of NF has the 
highest mortality rate approaching 50-70%.

PATHOPHYSIOLOGY
Infection begins in the hypodermis and superfi cial fascia and 

spreads along the muscle fascia and the overlying dermis can appear 
normal [15]. Th is makes NF very diffi  cult to diagnose in the early 
stage. Th e overall pathophysiology is an exotoxin driven toxic shock 
syndrome with massive cytokine release (cytokine storm) and T 
cell proliferation due to the M protein of Group A β-hemolytic 
Streptococcal GAS. Th is protein acts as a virulence factor and also 
produces pyogenic exotoxins, well known as super-antigens. Th is 
combination leads to SIRS, which can progress to multi organ failure 
and death. It is the prevalence of this cascade occurring with Type 
II NF that generates the very high mortality rate of 40-67% [2]. 
Th rombosis of the nutrient arterioles in the hypodermis leads to 
necrosis. Th is can then aff ect nerve branches; causing pain which is 
usually described as out of proportion.
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RISK FACTORS
As already mentioned above, recent surgery, immune 

compromise, malignancy, trauma can increase the risk of developing 
necrotising fasciitis. Age over 50 years, IVDU, obesity, peripherial 
vascular disease and diabetes are general risk factors [1].

Non-steroidal anti-infl ammatory drugs (NSAIDs) are thought to 
mask early signs of NF, but they can also inhibit neutrophil function 
and facilitate cytokine release [2,14]. 

CLINICAL DIAGNOSIS
Diagnosis of NF is oft en very diffi  cult due to the lack of specifi c 

signs. High index of suspicion and the presenting pain, which is out 
of proportion, should guide the management. Clues and risk factors 
from the history (recent surgery, IVDU, diabetes, trauma) can 
help us to get closer to the diagnosis. Most common symptoms are 
pain, fever, tachycardia [2]. Skin changes early on may look like a 
rapidly progressing, fl orid cellulitis. Generalised cutaneous and sub-
cutaneous oedema, haemorrhagic bullae and skin necrosis are late 
presentation of the infection and usually accompanied by symptoms 
of multi-organ failure (haemodynamic instability, low urine output, 
etc.) [1]. Crepitus (gas formation) can be found in some cases.

Diff erential diagnosis includes cellulitis, deep vein thrombosis, 
myonecrosis, allergic reaction, auto-immune vasculitis, or sunburn. 
Necrotizing fasciitis is a surgical diagnosis in that the true defi nitive 
diagnosis is the visualisation of “dishwater fl uid” in fascial planes 
and necrotic subcutaneous tissues. Th e diagnosis can however be 
accurately confi rmed prior to this by appropriate ultrasound or MRI 
imaging.

Imaging such as X-ray, Computed Tomography (CT), Magnetic 
Resonance Imaging (MRI) should never delay surgical intervention, 
but those can be useful in diagnosing NF if there is subcutaneous gas 
present and the patient is stable.

TREATMENT
Defi nitive treatment of NF generally surgical debridement of 

all necrotic tissue, coupled with broad spectrum antibiotics and 
haemodynamic support. In our series no surviving patient avoided 
surgery. Th ese treatments should be delivered promptly as a team 
involving intensive care physicians, surgeons and microbiologists.

Radical surgical debridement or occasionally amputation is 
necessary. Without surgery the mortality rate approaches 100%. Th is 
means NF is a surgical emergency. Patients will require further re-
assessment in theatre aft er the fi rst debridement, usually 12-24 hrs 
later. Any deterioration in the patient`s condition should facilitate 
prompt further, sooner surgical intervention as clinical deterioration 
indicates infective progression through remaining tissue planes, with 
escalating risk of SIRS & multi organ failure if left  untreated.

High dose, intravenous antibiotics are essential in NF, and 
should be given as soon as the diagnosis is suspected. Th ey may 
prevent progression of septic shock when commenced early. It is well 
known that early administration of antibiotics within the fi rst hour 
of documented hypotension is associated with increased survival in 
patients with septic shock. Also, the delay in administering antibiotics 
was associated with decrease in survival.17 Appropriate broad-
spectrum antibiotics should be used to cover against gram positive, 
negative and anaerobic organisms: 

There are some pitfalls when we try to choose: 

1. Penicillin sounds a good choice, but high concentration of 
GAS in the tissue results in most bacteria being in stationary 
growth phase where there is no cell wall synthesis - which is 
the target of penicillins [2].

2. It would be more useful to switch off  the exotoxin synthesis as 
this will derive SIRS [2] 

3. Should have cover for the synergistic gram negative and 
positive bacteria 

4. Ideally should have cover for Methicillin-Resistant 
Staphylococcal (MRSA) infections until proven otherwise 
[22]

Most hospitals now have published antibiotic guidelines for 
possible NF and other severe infections, which are regularly reviewed 
to account for local antibiotic prevalence, sub-types and resistance 
patterns. Common combinations include: the use of combinations 
of Clindamycin/Meropenem/Linezolid. Clindamycin can switch 
off  exotoxin production even in the stationary growth phase [2]. 
Meropenem will cover for the synergistic gram negative and positive 
bacteria. Linezolid can be used if MRSA present [22].

Aft er administering intravenous antibiotics and urgent surgical 
referral, every patient with the suspicion of possible NF should be 
transferred to intensive care unit where general supportive treatment, 
e.g. ventilation, inotropic, renal support and close monitoring are 
available. Th e use of intravenous immunoglobulins (IVIG) and 
hyperbaric oxygen are newer treatment options under evaluation. 
IVIG thought to be useful in GAS infection as they contain neutralising 
antibodies that act against streptococcal antigens [23]. Hyperbaric 
oxygen thought to increase the bactericidal eff ects of neutrophils, but 
the access to hyperbaric oxygen units are very limited worldwide [2].

OUR CASE SERIES
We describe a single institution, retrospective, case series. We 

reviewed all patients with a diagnosis of necrotizing fasciitis or 
necrotizing soft  tissue infection, over a 12 year period from 2003 to 
2015. We went on to review case notes, serology, microbiology and 
radiology results. 

Our hospital is a 600 bed multi-specialty district general hospital, 
serving a population of approximately 350, 000 patients. Based on 
the past 3 years data, we estimate that in the 12 year study period 
we had over 850,000 Emergency Department attendances, 450,000 
emergency (non-elective) admissions and there were 8,607 ICU 
admissions. We did not include neonates in this study. We obtained 
all Intensive Care Unit (ICU) admissions from our ICU and hospital 
coding databases. 

In March 2015 we introduced the LRINEC (Laboratory Risk 
Indicator for Necrotizing Fasciitis) scoring system to help distinguish 
from other types of soft  tissue infections. Th is scoring system was 
fi rst introduced in 2004 by Wong et al. and is based on laboratory 
investigations such as white cell count, CRP, haemoglobin, sodium, 
creatinine and glucose as these were found to be most statistically 
signifi cant indicators for NF (Table 1). Th e original study by Wong, 
et al. included that a score of six or above should raise suspicion of 
NF. In this article, the positive predictive value of the LRINEC score 
was reported as 92% with a negative predictive value of 96%. We went 
on to apply this scoring system to our patients [16].
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Th e key study aims were:

1. to defi ne the populations most at risk of developing 
necrotising fasciitis,

2. to assess our performance with published series,

3. to validate the use of the LRINEC score.

RESULTS
Following data received from our databases, our series comprises 

32 patients, with 19 (60%) occurring in a 3 year period from 2012 to 
2014. According to the literature and the population of GWH Swindon 
the predicted number of cases per year is around 2.6. However, 
between 2012 and 2014 we admitted almost three times more patients 
with the diagnosis of necrotizing fasciitis than predicted (Figure 1). 
Th e mean age of patients was 56, median 59, with age range 20 to 83. 
Th e age distribution is shown in Figure 2. Th ere was an almost equal 
male to female ratio, 54% male. 

One may observe varying incidences of NF, as seen in our case 
series-we observed a high incidence of NF in 2012 and 2013. Th ere 
appears to be no causal link to this, but it highlights the fact that 
sporadic “runs” of such cases can and do occur. However, one should 
therefore maintain a high index of suspicion of NF, particularly in 
patients with the above mentioned risk factors. 

Almost 2/3 of our patients (62%) were admitted initially under 
surgical disciplines and 29 patients (91%) underwent surgery and the 
overall mortality rate was 56% within an average time to death of 3 
days. Th is mortality rate is slightly higher than the overall average in 
the literature although we found articles reporting mortality rate with 
76% [1].

In our study period increasing number of monomicrobial cases 
were found, mostly representing as rapidly progressing Group A 
β-hemolytic Streptococcal (GAS) infection. 62% of all cases were 
found as Type I NF and 38% of cases presented as monomicrobial 
NF and aff ected the upper or lower extremities. Th e mortality rate in 
Type II group reached 75%. All cases admitted under orthopaedics 
were Type II NF.

In our Hospital, every patient will be assessed following the “Sepsis 

6 pathway” with a clinical suspicion of infection on presentation or 
any unwell or deteriorating patient.

Th e Sepsis Six is an initial resuscitation bundle designed to off er 
basic intervention within the fi rst hour. Th is pathway is developed 
to facilitate early diagnosis of sepsis and commencement of early 
aggressive treatment and referral to subspecialties and intensive 
care [17-21] To complete this pathway accurate recording of vital 
observations and basic urgent laboratory investigations are needed 
(Figure 3).

We went on to apply the LRINEC criteria (see Figure 2) to the 
patients in our study period to assess its sensitivity. We were able to 
calculate LRINEC score for 26 patients out of total 32 (81% of our 
cohort). We had 3 patients with a false negative LRINEC score (score 
< 6 and proven diagnosis of necrotising fasciitis). Th erefore, in our 
series the sensitivity and positive predictive value of LRINEC was 
88% compared to 92% reported by Wong et. al. 

DEPARTMENTAL POLICY CHANGE
Aft er valuation of the LRINEC scoring system, we introduced 

new guidance (Table 2), to be used in the Accident and Emergency 
Department (A&E) in suspicious cases, as we think there is a role for 
the LRINEC criteria in diagnosing NF in its early stage.

SUMMARY
Necrotising fasciitis:

1. can kill, and delay to diagnosis and treatment is a key factor

2. is not common, but is not rare either

3. disease progression is oft en rapid

Table 1: LRINEC scoring criteria.

Variable Value Score

CRP (mg/l) < 150 0

> 150 4

White cells (/mm3) < 15 0

15-25 1

> 25 2

Haemoglobin (g/dl) > 13.5 0

11-13.5 1

< 11 2

Sodium (mmol/l) > 135 0

< 135 2

Creatinine (μmol/l) < 141 0

> 141 2

Glucose (mmol/l) < 10 0

> 10 2
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Figure 1: NF cases presenting over study time period.
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Figure 2: Age distribution of necrotising fasciitis cases in GWH 2003-2015.



American Journal of Current & Applied Research in Microbiology

SCIRES Literature - Volume 2 Issue 1 - www.scireslit.com Page -022

4. early identifi cation or suspicion of this problem is essential

5. use of pathways such as Sepsis 6 and criteria such as LRINEC 
are useful

6. early broad spectrum high-dose IV antibiotics as 
recommended locally are mandatory

7. early surgery either in terms of radical debridement or high 
amputation may be necessary and can be life saving. 

8. will occur sporadically and clusters of patients do occur
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Figure 3: The newly introduced guidance to be used in GWH A&E Department in addition to the “Sepsis 6 Pathway”.
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