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Objectives: 

• 1: Develop familiarity with current CoNS* 
species, and emerging disease associations 

 

• 2: Examine why S lugdunensis is special 

 

• 3: Consider why reporting CoNS by species 
may be clinically impactful 

*Coagulase-negative Staphylococci 



Guidepost: 

• 1. Staphylococcus, in general 

• 2. CoNS, specifically 

– Biofilm 

– Molecular Armamentarium 

• 3. Laboratory Considerations 

• 4. Antimicrobial Considerations 



Staphylococcus en generale 









The CoNS 

• CoNS are mostly skin microbiota 

– Skin is a very diverse microenvironment 

• A jungle warzone of intense competition 

• Survival depends on precisely tuned “niches” 

– Jungle = Humidity 

• Beneficial commensals, or not? 

– Compete with S aureus in nares, and elsewhere 







The Duality Idea (1980s) 

Staphylococcus 
aureus 

“CoNS” 



The Price of Dichotomy 

• Possibly outdated concept of assigning relative 
value to the virulence potential between the two 
“groups” 

 

• Based on epidemiology that is no longer relevant 
in a post-MALDI or NGS world 

– Disease associations will evolve 

– Mechanistic understanding of virulence will evolve 

– Epidemiology will assuredly evolve 



The Duality Idea (2019) 

Staphylococcus aureus 
 S schleiferi 

 S intermedius 
 S hyicus 
 ...etc 

Staphylococcus 
lugdunensis 

Staphylococcus 
epidermidis 
 S capitis 

 S hominis 
 S warneri 
 ...etc 

Staphylococcus 
pasteuri 

Staphylococcus 
haemolyticus 

Staphylococcus  
pseudolugdunensis 





A Word on Coagulases: 

Free Coagulase 

• Prothrombin activation, and 
conversion of fibrinogen into 
fibrin 

 

• CoNS: 
– Staphylococcus 

pseudointermedius 

– Staphylococcus intermedius 

– Staphylococcus delphini 

– Staphylococcus hyicus 

– Staphylococcus lutrae 

Bound Coagulase 

• “Clumping Factor” 
– A and B 

• Converts fibrinogen into the 
fibrin directly 

• Staphylococcus aureus 

 

• CoNS: (different enzyme) 
– Staphylococcus lugdunensis 

(65%) 

– Staphylococcus schleiferi 

– Staphylococcus sciuri 



What Makes a Virulent Staph? 

• Depends on a few factors: 

– 1. Found in humans 

– 2. Capable of producing infection in humans 

– 3. Produces clinically apparent infection 

– 4. Virulence factors are produced in vitro 



Kahl et al, CMR 
2014 







The MALDI-TOF World 





Staphylocococcus epidermidis 

• The Big One (S albus) 
– #1 contaminant... 

– #1 cause of many infections 
• Increasing instrumentation and use of various medical 

devices is probably one driver 

• Highly clonal in healthcare environments 
– ? Biofilm 

– ? Cell phones (Debnath et al J Microsc Ultrastruct 2018) 

– ?? Chlorhexidine resistance (Addetia et al, AAC 2019) 





Staphylocococcus epidermidis (2) 

• Possible role in atopic dermatitis 

• Increasing number of AMPs 

– Phenol-soluble Modulins (PSMs) 

– MSCRAMMS 

• VISE emerging 

– VRSE not (yet) a major player... 





Staphylococcus lugdunensis 

*Image sources = Wikimedia commons 



Staphylococcus lugdunensis 



Staphylococcus lugdunensis (2) 

• Some basics: 
– Colonizes 30-50% of humans 

• Inguinal, Axillary, Breast, Nasal [apocrine glands] 

– PYR (+) 

– Ornithine Decarboxylase (+) 

– Beta Hemolytic (slush, delta-hemolysin) 
• Intensifies if refrigerated overnight 

– “Eikenella”-like odor of colonies 

– Numerous virulence factors 
• Biofilm, adhesins, proteases 







Staphylococcus lugdunensis (3) 

• Spectrum of human infections basically 
identical to Staphylococcus aureus: 

– SSTI, surgical site infections 

– Bone / Joint 

• Prosthetic Joint Infections 

– CLABSI 

– Endocarditis (#2 worldwide?) 

• Lower comparable mortality vs. Staphylococcus aureus, 
but not by much (and high risk vs. other CoNS!!) 





Staphylococcus lugdunensis (4) 

• Possibly increasing in incidence? 

– 1.3% up to 7-10% overall? 

– Competing with Staphylococcus aureus 

• Increasingly drug resistant! 

– Uses the Staphylococcus aureus CLSI breakpoints 

– Fosfomycin (R) ~50% 

– mecA reported! 

• MRSL 

 





Staphylococcus lugdunensis (5) 

• A word on CLSI Breakpoints for S lugdunensis 

– 1999 Oxacillin reduction (≥4 to ≥ 0.5) 

• False classification of non-mecA 0.5-2.0 as (R) 

• PBP2a instead 

– ...so CoNS breakpoints aren’t used 

• Use Staphylococcus aureus breakpoints 
– Makes logical sense... 

– Oxacillin ≤ 2 µg/mL = (S) 

– Oxacillin ≥ 4 µg/mL = (R); ~8% MRSL rate 

 







Staphylococcus argenteus (2015) 

• Capable of carrying PVL 

– SSTI vs Invasive Infections 

• Acquisition of S aureus virulence factors? 

• SCCmec Type IV (MRSArg) 

– Australian Aborigines (~71%) 

– Comparably rare in Europe / USA 





Staphylococcus pseudointermedius 

• Categorically coagulase (+) 
• Dog flora (30-60%) 

– Canine Pyoderma, UTI, etc 

• MRSP emerging 
• SCVs 
• Rare human zoonosis in bite wounds 

– Sweden, 2011 hospital outbreak 
– Misidentified as Staphylococcus aureus! 

• MICs can be under-called 
• Cefoxitin disks fail! 



Staphylococcus sciuri Group 

• Animal and food sources 
– 1-5% of all human isolates 

• Oxidase positive! (Staphylococcus fleurettii) 

– Coagulase Negative 

– Novobiocin (R), many mecA1 

• Emerging association in serious infections 
– Endocarditis 

– Peritonitis 

– Septic Shock 





CoNS Poutpourri 

• Staphylococcus gallinarum (1983) 

– Birds, immunocompromised humans 

• Staphylococcus pasteuri (1993) 

– Platelet contamination 

• Staphylococcus pettenkoferi (2001) 

– Immunocompromised humans 

• Bacteremia 

• Osteomyelitis 





Final Words: 

• CoNS are increasingly clinically relevant, and 
increasingly important organisms for the 
microbiologist 

– Many emerging disease associations 

– Very high burden to our healthcare system 

• S lugdunensis is emerging as an “equal” to 
Staphylococcus aureus in the clinical space 

• Laboratory reporting of CoNS meaningfully 
informs science and clinical practice 



Thank you! 

Inquiries? 


