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Necrotizing soft tissue infections (NSTIs) 

Necrotizing Fasciitis

Myositis

Rare disease : 4/100000 people
High mortality rate : 20-50%



NSTIs Rx management

IDSA Guidelines, CID 2014



Classification Etiology Pathogens Outcome

Type I (70-80%)
Polymicrobial

Gut microbiota
Aerobic/anaerobic

Enterobacteria/Enterococcus sp.
Depending on comorbidities 
(Mortality from 5% to 50%)

Type II 
(20-30%)

Monomicrobial
Skin/ENT microbiota

S. pyogenes
S. aureus

other Streptococcus beta-hemolytic

Mortality > 30% - More if
myositis is associated

Type III 
(infrequent)

Gram negative
Hydric bacteria

Vibrio spp.
Haemophilus sp.

Mortality : 30 to 40%

Type IV 
(very infrequent)

Yeast/Mucorales
(frequently post-

traumatic)

Candida spp. in
Immunocompromised

Zygomycetes in Immunocompetent

Mortality > 50%
More in immunocompromised

Morgan MS.et al, J Hosp Infect. 2010

Microbial classification of NSTIs



Aim of the study

• Establish a map of microbial diversity of NSTIs 
by different approaches including NGS 16S 
and Shotgun Mg

• Evaluate different technical approaches for 
diagnostic   

• Evaluate interest of these approaches in 
clinical routine 



• NSTIs reference center in Henri-
Mondor Hospital

• 34 patients enrolled in the study: 
clinical, radiological and 
microbiological data 

• Empiric antibiotherapy

– Piperacilline-Tazobactam (4 g 
x 3 -4/ day) + Clindamycine
(600 mg x 3-4/day adapted to 
weight)

• Surgery for all patients INCLUDING 
biopsy 

– necrotic skin area (N=34)

– healthy skin area (N=10)

Criteria Patient characteristic 

Median age (years) 62 [24-93]

Sex ratio (M/F) 0,44

Pathology

• DH
• NF
• Myositis

5
28
1

Comorbidity

• Diabetes
• Immunocompromised
• Obesity
• Toxic (alcohol, drugs, NSAIDs)

13
10
9
6

Clinical context

• Open wound (traumatic)
• Chronic wound
• Post chirurgical
• Other (Bite, intertrigo…)

• Unknown

8
11
1
4

10

Antibiotherapy

• Pre-admission
• Post admission before surgery
• Respecting guidelines

23
34
33

Management and follow-up

• Number of surgery (median)
• Intensive Care admission/shock 
• Death

1 [1-4]
17
2

Patients



Sample biopsy 
containing 

Bacteria, fungi, 
and/or viruses

Culture

Targeted Metagenomic (TM)*

Shotgun Metagenomic (SM)

16S/ITS Lib prep

DNA/RNA Special 
protocol for 

metagenomic

TSA

Drigalsky

CAN

Columbia Aerobic 
and anaerobic

Chocolate 
(5%CO2)

Schaedler broth

MALDI-TOF MS

Fungi and 
Bacteria 

Identification

DNA/RNA extraction

MiSeq Sequencing

Fungi and 
Bacteria 

Identification 
analysis

DNA Lib prep 
(Nextera XT)

+
RNA Lib prep 
(Total RNA) NextSeq Sequencing

All pathogens
Identification and 

quantification 
analysis

MetaMIC®

Methods

*Sitterle et al., Front in Microbiol 2017



Focus on Shotgun method « Mondor »

Automatized 
and 

standardized 
Pathogen 
genome

Extraction 
(12 samples 

per run)

Library preparation
DNA+RNA

Sequencing
(Illumina NextSeq)

Server calculation
(96Co/4To RAM)

Automation

29h36h 10h

MetaMIC ®

Filtering

Classify and 
quantify with DB

Report and 
interpret
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TM : Targeted Metagenomic (16S+ITS)
SM : Shotgun Metagenomic
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Quantitative Results (II)
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Conclusion

• Shotgun Metagenomic is 

– always better than 16S in NSTIs diagnostic 

– better than culture for hard to culture bacteria (anaerobic, 
environmental gram negative)

– Usable for bacteria quantification

– Can distinguish different medical situation (healthy/necrotic situation)

• Shotgun is not better than culture for easy to culture bacteria

• Shotgun is usable in medical diagnostic 
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