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Necrotizing soft tissue infections (NSTIs) are se-
rious and potentially fatal rapidly progressive and ag-
gressive infections of subcutaneous tissue, fascia, and 
sometimes muscles (manifesting as necrotizing pyo-
myositis). They are characterized by rapid spread and 
are associated with significant morbidity and mortality 
(1, 2). Published studies report various incidence data 
for NSTIs. Chen LL reported an incidence of NSTIs of 
0.3 to 15 cases per 100,000 population (3), and several 
other studies reported an annual incidence rate ranging 
from 0.72 to 9.2 per 100,000 person-years (4). NSTIs 
occur less frequently in children than in adults, with 
an incidence of 0.08 to 0.13 per 100,000 per year (5). 
Based on previous research and data available in the 
literature, they occur more often in men, accounting 
for up to 2/3 of all cases (6).

Regarding treatment outcomes, an important pre-
dictive factor is the patient’s age, even though there 
is no age predilection for NSTIs. Those over 50 years 
of age are mostly affected and have a worse progno-
sis (2, 7, 8, 9). The frequency of these infections has 
increased in recent years, so healthcare personnel are 
increasingly encountering this dangerous disease.

According to earlier data from the literature, this 
infection is caused by polymicrobial agents, both an-
aerobic and aerobic bacteria. However, some studies 
report the prevalence of monomicrobial NSTIs to be 
up to 60-80%, with the causative agents most often 
originating from the genitourinary and digestive tracts 
and the skin (2).

Streptococcus pyogenes, a Gram-positive be-
ta-hemolytic streptococcus of serological group A, is 
one of the most common organisms isolated in cases 
of NSTIs (1). If the infection is caused by Gram-neg-
ative microorganisms, the infections can take on more 
rapid and fulminant forms (7). According to literature 
data, Staphylococcus aureus plays a significant role in 
the development of these infections in the USA, and 

methicillin-resistant Staphylococcus aureus (MRSA) 
was isolated in 14.6% of complicated soft tissue and 
skin infections in a substantial number of European 
countries (8). An increase in Gram-negative species, 
predominantly Klebsiella pneumoniae and E. coli as 
the causes of these infections, is recorded in England 
(8). In the study by Jabbouru et al, among those who 
did not survive, the most frequently isolated microor-
ganisms as contributors to this infection were Pseudo-
monas and Proteus (9). Fungal infections are rare and 
mostly published as case reports (1).

The most common sites of infection are the peri-
neal region, scrotum, and anterior abdominal wall, but 
it can also occur on any part of the body. The usual 
symptoms related to this infection are local pain, gen-
eral weakness, fever, and hypotension. Additionally, 
tissue swelling, odor, skin necrosis, erythema, crepita-
tions, and bullous changes can occur. Visible changes 
on the skin are smaller than an infection of the tissues 
beneath the skin, so it is vital to recognize NSTIs be-
fore the present changes on the skin affect a larger area 
(2, 8, 9, 10). The presence of comorbidities can signifi-
cantly complicate the clinical picture and make treat-
ment more difficult. The most common comorbidity 
in NSTIs is diabetes mellitus, and alongside it, there 
are also alcoholism, arterial hypertension, chronic 
renal and liver failure, cirrhosis, obesity, and immu-
nosuppression. Immunosuppressed patients are more 
susceptible to NSTIs, and clinical findings on physical 
examination may be less pronounced, with nonspecific 
laboratory findings, making diagnosis even more chal-
lenging (1).

For the successful treatment of this infection, one 
of the most important factors is early recognition or 
suspicion of the disease. Additionally, aggressive re-
suscitation of the patient, the use of broad-spectrum 
antibiotics until the causative agent is isolated, and 
subsequently administering antibiotics according to 
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the antibiogram, as well as early and extensive sur-
gical intervention, are necessary. Diagnosis of NSTI 
is typically based on clinical presentation. Radiologi-
cal imaging and laboratory tests play a crucial role in 
predicting infection severity and treatment outcomes. 
This led to the development of the LRINEC (Labora-
tory Risk Indicator for Necrotizing Fasciitis) scoring 
system. The increasing misuse of antibiotics contrib-
utes to greater resistance of microorganisms, which 
will likely become an even more significant problem 
in the future (2, 11, 12). Urgent surgical treatment in-
volving the radical removal of necrotic and devitalized 
tissue stands as a major determinant of favorable treat-
ment outcomes. If the initial surgical intervention is 
not performed within the first 24 hours of symptom 
onset, the mortality rate increases significantly. Liter-
ature data indicate that up to 10 surgical debridements 
are conducted during treatment, with an average of 
2.5. The necessity of Hyperbaric Oxygen Therapy 

(HBOT) in the treatment of these infections has not 
been definitively proven (1-10).

Authors’ contributions

ZE: Writing – original draft, Conceptualization, 
Supervision, Validation, editing; AK: Investigation, 
Writing, Validation; TD: data collection, writing; NA: 
Investigation, Validation, Visualization, writing

Acknowledgements: None

Conflict of Interests: The authors declare no 
conflicts of interest related to this article.

Funding: None

Licensing
This work is licensed under a Creative Commons 

Attribution 4.0 International (CC BY 4.0) License.

REFERENCES

1. Saeed K, Esposito S, Gould I, Ascione T, Bassetti M, 
Bonnet E, et al. Hot topics in necrotising skin and soft tissue 
infections. Int J Antimicrob Agents. 2018; 52(1): 1-10. doi: 
10.1016/j.ijantimicag.2018.02.012.

2. Detanac DS, Mujdragić M, Detanac DA, Mulić M, 
Mujdragić H. Necrotising fascitis-a life-threatening infection: 
Case reports and literature review. Srpski arhiv za celokup-
no lekarstvo. 2021; 149(7-8): 476-80. doi:10.2298/SAR-
H200420023D.

3. Chen LL, Fasolka B, Treacy C. Necrotizing fasciitis: 
a comprehensive review. Nursing. 2020; 50(9): 34-40. doi: 
10.1097/01.NURSE.0000694752.85118.62.

4. Liu TJ, Tai HC, Chien KL, Cheng NC. Predisposing 
factors of necrotizing fasciitis with comparison to cellulitis in 
Taiwan: A nationwide population-based case-control study. J 
Formos Med Assoc. 2020; 119(1 Pt 1): 18-25. doi: 10.1016/j.
jfma.2019.01.014.

5. Noor A, Krilov LR. Necrotizing Fasciitis. Pediatr Rev. 
2021; 42(10): 573-5. doi: 10.1542/pir.2020-003871.

6. Kim T, Park SY, Kwak YG, Jung J, Kim M-C, Choi 
S-H, et al. Etiology, characteristics, and outcomes of commu-
nity-onset necrotizing fasciitis in Korea: A multicenter study. 
PLoS One. 2019; 14(6): e0218668. doi: 10.1371/journal.
pone.0218668.

7. Tsai YH, Shen SH, Yang TY, Chen PH, Huang KC, 
Lee MS. Monomicrobial necrotizing fasciitis caused by Aero-
monas hydrophila and Klebsiella pneumoniae. Med Princ Pract. 
2015; 24(5): 416–23. doi: 10.1159/000431094.

8. Detanac D, Mujdragic M, Detanac DA, Zogic E, Cer-
anic L, Alihodzic K, et al. Necrotizing soft tissue infection: a 
single-center retrospective study of treatment and outcomes. 
Cureus. 2021; 13(5). doi: 10.7759/cureus.15039.

9. Jabbour G, El-Menyar A, Peralta R, Shaikh N, Abdel-
rahman H, Mudali IN, et al. Pattern and predictors of mortali-
ty in necrotizing fasciitis patients in a single tertiary hospital. 
World J Emerg Surg. 2016; 11:40. doi: 10.1186/s13017-016-
0097-y.

10. Zogić E, Alihodžić K, Toković D, Nicević A, Detanac 
D. Postoperative necrotising fasciitis of the lower limb as an 
unexpected complication of vascular surgery procedure-case 
report. Scripta Medica. 2023; 54(1): 105-9. doi: 10.5937/scrip-
tamed54-42564.

11. Sartelli M. Leveraging the synergy between antimicro-
bial stewardship and infection prevention and control in fight-
ing antimicrobial resistance. Sanamed. 2022; 16(3): 231-3. doi: 
10.24125/sanamed.v16i3.524.

12. April MD, Long B. What is the accuracy of physical 
examination, imaging, and the LRINEC score for the diagno-
sis of necrotizing soft tissue infection? Ann Emerg Med. 2019; 
73(1): 22-4. doi: 10.1016/j.annemergmed.2018.06.029.

Correspondence to/Autor za korespondenciju
Zogić Enes
General hospital Novi Pazar, Department of general surgery
Generala Živkovića 1, 36300 Novi Pazar
email: ebonhawk306@gmail.com

How to cite this article: Zogic E, Alihodzic K, Tokovic D, Nicevic A Necrotizing Soft Tissue Infections: An 
Unpredictable, Life-Threatening Infections. Sanamed. 2023; 18(2): 91-92. Doi: 10.5937/sanamed0-45959.


