
446Ann Acad Med Singap Online First | annals.edu.sg

Extremity necrotising fasciitis outcomes—Shaun Kai Kiat Chua et al.

Table 1. Multivariate analysis of risk factors for mortality and amputation.

Variable Death/amputation, 
no. (%)

Survival/salvaged,  
no. (%)

Multivariate analysisa

OR (95% CI) P value

Mortality Age, years (mean ± SD) 62 ± 11 55 ± 14 1.05 (1.01–1.09) 0.021

Glucose ≥10 mmol/L 23/70 (32.9) 47/70 (67.1) 2.91 (1.17–7.21) 0.021

Involvement (multifocal) 8/17 (47.1) 9/17 (52.9) 4.80 (1.49–15.50) 0.027

ESRF (GFR <15 mL/min/1.73 m2) 9/18 (50.0) 9/18 (50.0) 4.43 (1.19–16.50) 0.09

Amputation Age, years (mean ± SD) 62 ± 11 54 ± 14 1.04 (1.01–1.08) 0.012

Positive blood cultures 23/51 (45.1) 28/51 (54.9) 2.53 (1.11–5.79) 0.028

Sensitivityb 18/37 (48.6) 19/37 (51.4) 0.21 (0.078–0.56) 0.020

Hyperlipidaemia 29/58 (50.0) 29/58 (50.0) 3.68 (1.57–8.60) 0.030

CI: confidence interval; ESRF: end-stage renal failure; GFR: glomerular filtration rate; OR: odds ratio; SD: standard deviation
a Analysis used backwards model selection. 
b Bacteria were not sensitive to empirical antibiotics used.
Values are expressed in no. (%) unless indicated otherwise.

exploration is recommended even when the diagnosis 
is not confirmed. While this may result in negative 
explorations, the benefit of early surgical intervention 
outweighs the risks associated with delayed surgery.

This study suggests an evolving microbiological 
landscape for extremity NF in Singapore, with 
decreasing polymicrobial and increasing gram-positive 
monomicrobial NF.

Findings reveal that 22% of bacterial isolates were 
resistant to NUH’s empirical antibiotic regime, and 
methicillin-resistant Staphylococcus aureus (MRSA)  
was the most common resistant organism isolated. 
Notably, all cases of MRSA in this study occurred  
in patients with recent hospital admissions (within 3 
months).

The Infectious Disease Society of America recom-
mends broader empirical coverage for NF, including 
vancomycin or linezolid plus piperacillin-tazobactam,  
a carbapenem or ceftriaxone and metronidazole.6  
Given that a lack of sensitivity to empirical antibiotics 
was a significant predictor of amputation, there may  
be a need to re-evaluate antimicrobial protocols. It  
may be beneficial to start high-risk patients such as  
those with recent hospital admission on empirical 
antibiotics that cover MRSA and resistant gram-
negative bacteria.6-9 However, these considerations  
must be balanced with the goals of antimicrobial 
stewardship. 

Advanced age, bacteraemia, lack of microbial 
sensitivity to empirical antibiotics and HLD were 
significantly associated with amputation. Advanced  
age, hyperglycaemia, ESRF and multifocal NF were 
associated with mortality. 

Reported prognostic factors of NF have been largely 
heterogenous, and this study aims to provide further 

clarity to the prognostic factors of NF specific to the 
Singapore cohort. The factors identified in this study 
will help clinicians in Singapore to better identify  
and promptly escalate care for more vulnerable NF 
patients (e.g. older/bacteraemia/HLD/ESRF). Of  
note, the LRINEC scores were not predictive of 
amputation or mortality after multivariate analysis  
and should be used with caution as a prognostic  
tool. Sex and ethnicity were also not found to be 
independent predictive factors for amputation or  
death.

In conclusion, extremity NF continues to pose a 
major clinical challenge in Singapore, with persistently 
high rates of amputation and mortality. Based on 
the findings, the following recommendations are 
proposed: (1) identification, appropriate counselling 
and treatment of patients with identified risk factors  
for amputation and mortality; (2) early surgical 
intervention within 6 hours of diagnosis; (3) broa- 
dening empirical antimicrobial coverage to include 
MRSA-active agents (e.g. vancomycin) and carbape-
nems for gram-negative organisms in patients with 
recent healthcare exposure of less than 3 months; 
(4) early engagement of a multidisciplinary team for 
comprehensive management. 
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