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Necrotizing fasciitis (NF) of the skin is a rare and potentially 
lethal infection which tends to progress rapidly through the 
fascial planes. Infection usually spreads along the muscle 
fascia due to its poor blood supply; therefore, the skin appears 
unaffected at the beginning. It is this characteristic that makes 
this type of infection difficult to diagnose without surgical 
interference1. 

Due to its rarity and low numbers, there is not much data about 
NF in the literature, which makes it a challenging disease to 
diagnose and treat. Moreover, once diagnosed, there are no 
indicators of how to categorize these patients and predict 
mortality to tailor the treatment and initiate earlier ICU critical 
care.

The aim of this study is to evaluate common biochemical 
markers in patients with NF and its possible use as predictors 
of mortality in this subset of the population.

METHOD

All patients with surgically proven necrotizing fasciitis at our 
institution from January 2010 to December 2013 were reviewed. 
The diagnosis was confirmed at surgery by ‘dishwater’ 
appearance of fluid, friable deep fascia (greyish), and lack 
of bleeding of the underlying muscles during debridement. 
Microbiological swabs were taken from all patients. 
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The following data were documented: gender, age, co-
morbidities, symptoms, blood and biochemical markers 
(complete blood counts, calcium, phosphorus, liver function 
tests including albumin levels and renal function tests), 
radiographic investigations and clinical outcome. Data analysis 
was done using SPSS version 21.

RESULT

Twenty-six patients were included in the study, 15 (58%) 
survived. The average age of patients was 50 years (range of 
27-78 years) with a male to female ratio of 2:1, see figure 1.

Figure 1: Age Groups
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An initial blood count revealed leukocytosis (total white cell 
count >10x109/L) in 23 (88.4%) patients. Fifteen (57.7%) 
patients had counts more than 20x109/L, see figure 2. Fifteen 
(57.7%) patients had initial bandemia <10% which was 
associated with a lower mortality rate compared to those who 
had significant bandemia >10% on admission, see figure 3.  

Fourteen (53.8%) patients with serum creatinine less than 
141 µmol/L had a lower mortality rate compared to 7 (27%) 
patients with levels more than 141 µmol/L. Seventeen (65.3%) 
patients had urea levels less than 10 mmol/L on admission; 13 
(50%) had survived compared to those with high urea levels. 

In patients who were admitted with NF, 10 of the 11 (39%) 
patients who died had very low albumin levels, less than 20 
g/L, see figure 4. 

The combination of serum albumin less than 20 g/L, urea more 
than 10 mmol/L, and creatinine more than 141 µmol/L on 
admission is a risk indicator, see figure 5. 

DISCUSSION 

Necrotizing fasciitis (NF) was first documented by Hippocrates 
in 500BC. He documented the clinical feature and complication 
of erysipelas infection; it is similar to the current description 
of NF2. In 1871, Joseph Jones, an American military surgeon 
reported 2642 cases of gas gangrene managed in a hospital 
during the Civil War, with a mortality rate of approximately 
46%3. This was the first description of ‘modern’ NF in the 
literature. 

NF is a rapidly progressing infection of the skin and soft tissues 
which causes extensive necrosis of the subcutaneous tissue 
and the fascia leading to severe systemic toxicity. Until now, 
studies from individual institutions have been small because of 
the limited number of patients diagnosed with this condition4,5. 

Its rarity and lack of pathognomonic signs make NF a 
diagnostic challenge. Patients usually present with the triad of 
pain, swelling and erythema, the pain is out of proportion to 
physical examination6-9. It is often misdiagnosed as cellulitis or 
abscess. Clinicians should have a higher index of suspicion if 
the patient was diabetic or has liver cirrhosis as the mortality 
rate of this condition could reach up to 100%10. 

The Laboratory Risk Indicator for NF (LRINEC) scoring system 
was established from six routinely performed laboratory tests 
and used to distinguish NF from the other severe soft tissue 
infections11. However, few studies have observed an association 
between LRINEC scoring values and outcomes in patients with 
NF5,12-16. There is no prognostic scoring system to determine 
patients with a higher risk of mortality on initial presentation 
to the hospital5,16,17. Chang et al raised the possibility of the 
clinical significance of albumin levels (2.8 ± 0.7 g/dL) and 
associated increased mortality risk in patients with NF18.

Hypoalbuminemia could be associated with adverse outcomes 
in patients with a critical illness. We found that albumin levels 
in the subset of patients who died were very low (less than 
20 g/L) compared to those who had levels more than 20 g/L; 
it is an important biochemical marker which could be used 
to aggressively treat this category of patients. Chang et al set 
the diagnostic levels at 30 g/L18. The combination of serum 
albumin less than 20 g/L, urea more than 10 mmol/L, and 
creatinine more than 141 µmol/L on admission could predict 
the severity and thereby possible mortality of patients with NF. 

The study is limited by the disease rarity and the small sample 
size. Because of the retrospective nature of the study, there was 

Figure 2: White Blood Count

Figure 3: Bandemia versus Mortality

Figure 4: Albumin Levels

Figure 5: Biochemical Markers
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difficulty in retrieving full data on patients who had died of NF 
at the hospital. The study was also limited because it involved 
only a single center.

CONCLUSION

In our study, albumin level is a risk factor of mortality. 
We found that a combination of serum albumin less than 
20 g/L, urea more than 10 mmol/L, and creatinine more 
than 141 µmol/L is very helpful in identifying patients who 
need more aggressive management and ICU care. A further 
multicenter prospective study is needed to support and 
validate our findings.
__________________________________________________

Author Contribution: All authors share equal effort 
contribution towards (1) substantial contributions to conception 
and design, analysis and interpretation of data; (2) drafting 
the article and revising it critically for important intellectual 
content; and (3) final approval of the manuscript version to be 
published. Yes.

Potential Conflicts of Interest: None.		

Competing Interest: None.

Sponsorship: None.

Acceptance Date: 16 May 2020.

Ethical Approval: Approved by the Research Committee, 
Salmaniya Medical Complex, Bahrain.

REFERENCES 

1.	 Gozal D, Ziser A, Shupak A, et al. Necrotizing Fasciitis. Arch 
Surg 1986; 121:233.

2.	 Descamps V, Aitken J, Lee MG. Hippocrates on Necrotizing 
Fasciitis. Lancet 1994; 344:556.

3.	 Jones J. Surgical Memoirs of the War of the Rebellion: 
Investigation Upon the Nature, Causes and Treatment of 
Hospital Gangrene as Prevailed in the Confederate Armies 
1861-1865. New York, NY: US Sanitary Commission (1871).

4.	 Bernal NP, Latenser BA, Born JM, et al. Trends in 393 
Necrotizing Acute Soft Tissue Infection Patients 2000–2008. 
Burns 2012; 38(2):252–60.

5.	 Marchesi A, Marcelli S, Parodi PC. Necrotizing Fasciitis 
in Aesthetic Surgery: A Review of the Literature. Aesthetic 
Plastic Surgery 2017; 41: 352–358.

6.	 Dworkin M, Westercamp M, Park L, et al. The Epidemiology 
of Necrotizing Fasciitis Including Factors associated with 
Death and Amputation. Epidemiol Infec 2009; 137:1609-
1614.

7.	 Wong C, Chang H, Pasupathy S, et al. Necrotizing Fasciitis: 
Clinical Presentation, Microbiology, and Determinants of 
Mortality. J Bone Joint Surg Am 2003; 85-A:1454-1460.

8.	 Hsiao KF, Hung MH, Lin YS, et al. Predictors of Mortality in 
Patients with Necrotizing Fasciitis. Am J Emerg Med 2008; 
168:366-371.

9.	 Huang KF, Hung MH, Lin YS, et al. Independent Predictors 
of Mortality for Necrotizing Fasciitis: A Retrospective 
Analysis in a Single Institution. J Trauma 2011; 71:467-473.

10.	 El-Menyar A, Asim M, Mudali IN, et al. The Laboratory Risk 
Indicator for Necrotizing Fasciitis (LRINEC) Scoring: The 
Diagnostic and Potential Prognostic Role. Scand J Trauma 
Resusc Emerg Med 2017; 25(1):28. 

11.	 11Wong CH, Khin LW, Heng KS, et al. The LRINEC 
(Laboratory Risk Indicator for Necrotizing Fasciitis) Score: 
A Tool for Distinguishing Necrotizing Fasciitis from Other 
Soft Tissue Infections. Crit Care Med 2004; 32:1535–41.

12.	 Corbin V, Vidal M, Beytout J, et al. Prognostic Value of the 
LRINEC Score (Laboratory Risk Indicator for Necrotizing 
Fasciitis) in Soft Tissue Infections: A Prospective Study 
at Clermont-Ferrand University Hospital. Ann Dermatol 
Venereol 2010; 137:5–11. 13. 

13.	 Swain RA, Hatcher JC, Azadian BS, et al. A Five-Year 
Review of Necrotising Fasciitis in a Tertiary Referral Unit. 
Ann R Coll Surg Engl 2013; 95:57–60. 15. 

14.	 Colak E, Ozlem N, Kucuk GO, et al. Laboratory Risk 
Indicators for Necrotizing Fasciitis and Associations with 
Mortality. Turk J Emerg Med 2014; 14:15–9. 16. 

15.	 Bozkurt O, Sen V, Demir O, et al. Evaluation of the Utility 
of different Scoring Systems (FGSI, LRINEC and NLR) in 
the Management of Fournier’s Gangrene. Int Urol Nephrol 
2015; 47:243–8.

16.	 El-Menyar A, Asim M, Mudali I. The Laboratory Risk 
Indicator for Necrotizing Fasciitis (LRINEC) Scoring: The 
Diagnostic and Potential Prognostic Role. Scandinavian 
Journal of Trauma, Resuscitation and Emergency Medicine 
2017; 25(1).

17.	 Park MJ, Kim JW, Kim Y. Initial Nutritional Status and 
Clinical Outcomes in Patients with Deep Neck Infection. 
Clinical and Experimental Otorhinolaryngology 2018; 
11:293–300.

18.	 Chang C, Fann W, Wu S. Diagnostic Performance of Initial 
Serum Albumin Level for Predicting In-Hospital Mortality 
among Necrotizing Fasciitis Patients. Journal of Clinical 
Medicine 2018; 7(11):435.   


