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Objectives:

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

e 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
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FIG 2 Clinical and epidemiological schema of staphylococcal species, based on the categorization of coagulase as a major virulence factor and its resulting impact
on human health.




Coagulase-Negative Staphylococci
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Are coagulase-negative staphylococci virulent?
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Abstract

BACKGROUND: Progress in contemporary medicine is associated with an increasing number of immunocompromised individuals. In this
vulnerable group, the underlying disease together with long-term hospitalization and the use of medical devices facilitate infections by
opportunistic pathogens, of which coagulase-negative staphylococci (CoNS) represent a prime example.

OBJECTIVES: The diversity of CoNS with species- and strain-specific differences concerning virulence and clinical impact is highlighted. A
focus is on the ability of CoNS to generate biofilms on biotic and abiotic surfaces, which enables skin and mucosa colonization as well as
establishment of CoNS on indwelling foreign bodies.

SOURCES: Literature about the virulence of CoNS listed in PubMed was reviewed.

CONTENT: Most catheter-related and prosthetic joint infections as well as most other device-related infections are caused by CoNS,
specifically by Staphylococcus epidermidis and Staphylococcus haemolyticus. A common theme of CoNS infections is a high antibiotic
resistance rate, which often limits treatment options and contributes to the significant health and economic burden imposed by CoNS.

IMPLICATIONS: Breaching the skin barrier along with the insertion of medical devices offers CoNS opportunities to gain access to host
tissues and to sustain there by forming biofilms on foreign body surfaces. Biofilms represent the perfect niche to protect CoNS from both the
host immune response and the action of antibiotics. Their particular lifestyle, combined with conditions that facilitate host colonization and
infection, has led to the growing impact of CoNS as pathogens. Moreover, CoNS may serve as hidden reservoirs for antibiotic resistance and
virulence fraits.

Copyright @ 2018 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.

KEYWORDS: Biofilm; Catheter-related infection; Coagulase-negative staphylococci; Foreign body—related infection; Multiresistance; Pathogenicity;
Staphylococcus epidermidis; Staphylococcus haemolyticus; Staphylococcus lugdunensis; Virulence
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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



FIG 5 Sections of Columbia blood agar plates showing grayish, hemolytic colonies of S. haemolyticus (the color of this photograph was modified to enhance
visibility of the weak hemolysis zones [arrows] surrounding the colonies, resulting in a nonnatural reddish tinge) (A); orange, nonhemolytic colonies of S.
chromogenes (B); creamy, nonhemolytic colonies of S. lugdunensis (C); and whitish, nonhemolytic colonies of S. saprophyticus subsp. saprophyticus (D).



TABLE 8 Occurrence of SCC elements in a selection of CoNS species
SCCmec (sub)type(s)”
CoNS species Source(s) [reference(s) ]

S. capitis Humans. dogs LLIA.ILI. III. IV. IVa. V. NT

TABLE 7 Overview of mecA homologues and prototype strains according to the classification of the IWG-SCC

Proposed new Reported gene name

designation” (reference) Prototype strain Strain origin Size (bp) % Identity”

mecA mecA (477) 5. aureus N315 Human (Japan) 2,007 100
mecA Staphylococcal strains that carry mecA Diverse hosts and sources 2,007 98.3-100
mecA 5 (465) S. fleurettii SEMP01 (CCUG 438347) Goat (goat milk cheese) ND* 99.8

mecAl mecA (mecAl) (463) S. sciuri subsp. carnaticum K11° Cattle (veal leg, sliced) 2,001 79.1
mecAs, mecAg, (465, 466) 5. sciurt subsp. rodentivm ATCC 700061 Norway rat 2,001 80.2

mecA2 mecA (464) S. vitulinus CSBOg Horse 2,007 91

mech mecAm (626) M. caseolyticus JCSC5402° Domestic chicken (skin swab) 2,025 6l.6

mecC MecA ] a0s, (470) 5. aureus LGA251° Cattle (bulk milk sample) 1,998 68.7

mecCl mecClT (474) 5. xylosus S04009 Bovine mastitis 1,997 69.97

mecC2 mecC2 (475) 5. saprophyticus subsp. saprophyticus 210 Common shrew 1,998 92.9°

" According to the proposed nomenclature for reporting novel mecA gene homologues (461}, as follows: mec gene type, =70% nucleotide sequence identity with the respective
prototype (hitherto described genes are mecA, mech, and wiecC); and mec gene allotypes, =70% to <95% nucleotide sequence identity 1o the respective mee gene profolype strains,
designated with a numeral based on the chronological order of discovery (e.g., mecAl, mecA2, and mecCI).

¥ Unless otherwise stated, percent identity with the mecA gene in 5. aurens N315.

“MND, no data given.

“ Percent identity with the mecA gene of S, aureus MRSA252, The gene has 93.5% nucleotide identity to mecC in . aurens LGA251.

“ Percent identity with the mecC sequence of 5. aurens LGA251. The gene has 94.5% identity to the mecCl sequence of 5. xplosus S04009,

l.’lsb) Dll\.bl_’ UJ 1y UJT)

S. warneri Humans, dogs, pigs, IV, IV.1, IVD, IVE, NT (629,
fish food 632-634, 637)

S. xylosus Cattle 11, XI® (474, 631)

“ NT, nontypeable and/or novel nondesignated types.
” Harbors the mecC gene or its allotype (mecC1).




The Duality Idea (1980s)

Staphylococcus

aureus




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)
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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

e “Clumping Factor”
— AandB

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.

TABLE 2 Reports on staphylococcal SCVs recovered from human and animal clinical specimens since 2000

SCV-associated colonization, infection, or

syndrome™” Species Clinical details Reference
Circulatory system infections
Pacemaker-related bloodstream infection S. aureus Recurrent (7 mo) bloodstream infection due to infected cardiac 34
pacemaker electrode
Sepsis S. epidermidis ata] case in a neutropenic patient suffering from acute myeloid 19
ukemia despite catheter removal
Pacemaker-related bloodstream infection S. lugdunensis Recurrent (10 mo) bloodstream infection due to infected 26
ventricular pacemaker lead
Bacteremia S. aureus Recurrent cardiac pacemaker-related bacteremia in a 201
hemodialysis patient
Bacteremia, spinal process S. aureus MRSA-SCV with rifampin resistance and reduced linezolid 149
susceptibility from a spinal aspirate; SCV phenotype asa
result of permanent activation of the bacterial stringent
response
Endocarditis S. aureus Isolation from blood from a child with subaortic ventricular 208
septal defect
Bacteremia S. aureus No further clinical details 159
Prosthetic valve and pacemaker S. aureus Thymidine-dependent SCVs isolated from blood culture and 38

endocarditis with left ventricular assist
device infection

left ventricular assist device infection

Kahl et al, CMR
2014




FIG 6 Columbia blood agar plate showing an isogenic S. epidermidis strain
pair displaying both the normal (arrows) and SCV (dashed arrows) pheno-
types. The normal phenotype (NP) on this plate was the result of a spontane-
ous reversion of the SCV back to the NP.




Becker et al.
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FIG 4 Pathogenesis of catheter-related infections and factors influencing biofilm genesis. The image shows the three-step process of biofilm formation on the
surface of an intravascular catheter, with rapid initial adhesion and attachment of CoNS microorganisms to the polymer foreign body surface resulting in a
monolayer (1), followed by a prolonged accumulation phase which involves cell proliferation, intercellular adhesion processes, and maturation (2 and 3). (4)
Finally, microorganisms may disaggregate from the macrocolony and drift into the bloodstream, resulting in metastatic and embolic complications.



The MALDI-TOF World

Implementation of Matrix-Assisted Laser Desorption Ionization—-Time
of Flight Mass Spectrometry in Routine Clinical Laboratories
Improves Identification of Coagulase-Negative Staphylococci and
Reveals the Pathogenic Role of Staphylococcus lugdunensis

Xavier Argemi,® Philippe Riegel,” Thierry Lavigne,® Nicolas Lefebvre, Nicolas Grandpré,” Yves Hansmann,® Benoit Jaulhac,”

Gilles Prévost,® Frédéric Schramm®

Universite de Strasbourg, Hopitaux Universitaires de Strasbourq, Fédération de Médecine Translationnelle de Strasbourqg, EA7290 Virulence Bacténenne Précoce,
Strasbourq, France®; Laboratoire de Microbiologie, Hopitaux Universitaires, Strasbourg, France”; Service des Maladies Infectieuses et Tropicales, Hopitaux Universitaires,

Strasbourq, France

The use of matrix-assisted laser desorption ionization—time of flight mass spectrometry (MALDI-TOF MS) for staphylococcal
identification is now considered routine in laboratories compared with the conventional phenotypical methods previously used.
We verified its microbiological relevance for identifying the main species of coagulase-negative staphylococci (CoNS) by ran-
domly selecting 50 isolates. From 1 January 2007 to 31 August 2008, 12,479 staphylococci were isolated with phenotypic meth-
ods, of which 4,594 were identified as Staphylococcus aureus and 7,885 were coagulase negative staphylococci. Using MALDI-
TOF MS from 1 January 2011 to 31 August 2012, 14,913 staphylococci were identified, with 5,066 as S. aureus and 9,847 as CoNS.
MALDI-TOF MS allowed the identification of approximately 85% of the CoNS strains, whereas only 14% of the CoNS strains
were identified to the species level with phenotypic methods because they were often considered contaminants. Furthermore, the
use of MALDI-TOF MS revealed the occurrence of recently characterized Staphylococcus species, such as S. pettenkoferi, S. con-
dimenti, and S. piscifermentans. Microbiological relevance analysis further revealed that some species displayed a high rate of




TABLE 2 Laboratory identification of staphylococci with phenotypic methods and MALDI-TOF MS in a clinical laboratory

No. (%) of strains in period:

1, isolated from
2007 to 2008 by
phenotypic
methods
in=12479)

2, isolated from 2011 to 2012 by MALDI-TOF

MS identification (n = 14,913)

Comparison of periods |
and 2 (all staphylococci)

Organism(s) All staphylococci All staphyvlococci Blood cultures (P value)
S. aureus 4,594 (36.8) 5,066 (34) <(.001
Nonidentified CoNS 6,781 (54.3) 1,459 (9.8)
Identified CoNS 1,104 (8.9) 8,388 (56.2)
5. t‘pm‘ermidjf 694 (62.9) 5,259 (62.7) 1,388 (26.4) 0915
5. hominis 84 (7.6) 698 (8.3) 396 (56.7) 0418
5. haemolyticus 4 (7.6) 975 (11.6) 150(15.4) ={.001
5. capitis 2 (4.7) 552 (6.6) 194 (35.1) 0.017
5. warneri 25 (2.3) 278 (3.3) 62 (22.3) 0.064
S. lugdunensis 25(2.3) 205 (2.4) 17 (8.3) 0716
5. simudans 7(0.6) 78 (0.9) 21(2.6) 0.330
S. saprophyticus 80 (7.2) 80 (1) 3(3.8) <0.001
S. caprae 7(0.6) 56 (0.7) 1(1.8) 0.897
5. pettenkoferi i} 54 (0.6) 30 (55.6)
S. schleiferi 10(0.1) 30(0.4) 3(10) 0.176
5. cohnii 10 (0.9) 35(0.4) 5(14.3) 0.030
5. pasteuri 14 (1.3) 25(0.3) 9(36) =0.001
5. intermedius 3(0.3) 17 (0.2) 0 0.639
S. sciuri 1(0.1) 14 (0.2) 5(35.7) 0.555
8. auricularis 3(0.3) 9{0.1) 0,163
S. xylosus 6 (0.5) 9 (0.1} 0,002
5. saccharolyticus 5(0.5) 7(0.08) 0.004
S. condimenti 0 3(0.04)
5. piscifermentans 0 3(0.04)
5. carnosus 0 1{0.01)
S. vitulinus 1{0.1 0
5. lentus (0.1 0
S. chromaogenes 1(0.1 0




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 et et i, aac 2019)
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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...
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Vancomycin treatment is a risk factor for vancomycin-nonsusceptible Staphylococcus capitis
sepsis in preterm neonates.

Butin M', Rasigade JP?, Subtil F3, Martins-Simdes P*, Pralong C°, Freydiére AM®, Vandenesch F?, Tigaud S5, Picaud JC®, Laurent F”.

+ Author information

Abstract

OBJECTIVES: Multidrug-resistant, vancomycin-nonsusceptible Staphylococcus capitis is an emerging cause worldwide of late-onset sepsis
(LOS) in preterm neonates. The pathophysiology and risk factors for S. capitis-related LOS are poorly understood, but we hypothesized that
S. capitis LOS follows translocation from the gut microbiota rather than catheter invasion. The objective of this study was to investigate the
risk factors of S. capitis LOS and gut colonization.

METHODS: We conducted a prospective single-centre cohort study of patients hospitalized in a tertiary-care unit (Lyon, France) from June
2011 to January 2012. S. capitis gut colonization was determined weekly from stool cultures. The determinants of gut colonization and LOS
were established by multivariate Cox proportional hazards models.

RESULTS: Eighty-three (36.2%) of 229 patients had S. capitis-positive stool culture, and 28 (12.2%) developed 5. capitis LOS during
hospitalization. Independent risk factors for S. capitis LOS included prior administration of vancomycin independent of a previous LOS
episode (hazard ratio 6.44, 95% confidence interval 2.15-19.3, p 0.001) and low birth weight (hazard ratio 0.72 per 100 g increase, 95%
confidence interval 0.55-0.95, p 0.02). The prior administration of vancomycin was also an independent risk factor for S. capitis colonization
(hazard ratio 3.45, 95% confidence interval 2.07-5.76, p <0.001), particularly in the first week of life and in noncolonized neonates.

CONCLUSIONS: Neonates treated with vancomycin are at a higher risk of LOS caused by vancomycin-nonsusceptible S. capitis. The use of
vancomycin in neonates must urgently be optimized to limit the selection of vancomycin-nonsusceptible strains, for which alternative
antibiotics are lacking.

Copyright © 2017 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.

KEYWORDS: Microbiota; Neonatal intensive care; Sepsis; Staphylococcus capitis; Vancomycin
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Staphylococcus lugdunens

*Image sources = Wikimedia commons




Staphylococcus lugdunensis
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Is Staphylococcus lugdunensis Significant
in Clinical Samples?

Xavier Argemi,** Yves Hansmann,*® Philippe Riegel,” Gilles Prévost®

ABSTRACT The implication of coagulase-negative staphylococci in human diseases
is @ major issue, particularly in hospital settings wherein these species often act as
opportunistic pathogens. In addition, some coagulase-negative staphylococci such as
S. lugdunensis have emerged as pathogenic bacteria, implicated in severe infections,
particularly, osteoarticular infections, foreign-body-associated infections, bacteremia,
and endocarditis. In vitro studies have shown the presence of several putative viru-
lence factors such as adhesion factors, biofilm production, and proteolytic factors
that might explain clinical manifestations, Taken together, the clinical and microbio-
logical data might change the way clinicians and microbiologists look at S. lug-
dunensis in clinical samples.

KEYWORDS virulence, osteoarticular infections, protease, biofilm, endocarditis,
Staphylococcus lugdunensis
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Staphylococcus lugdunensis (2)

e 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



Minireview
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Vor. 21, 2008 MICROBIOLOGY AND PATHOGEMNESIS OF 8. LUGDUNENSIS 125

TABLE 4. Staphvlococcus lugdunensis virulence factors

Virulence factor Gene name Description Homologue(s) in other species Reference(s)
Accessory gene regulator system agr locus Ouorum-sensing system that 8. aureus, 8. epidermidis, §. 11, 46, 48, 126,
{agr) and RNAILI acts as a global regulator saprophyticus, 8. intermedius 153, 175,

of virulence factors agr locus 154, 1858
SLUSH-A, SLUSH-B, SLUSH-C slush locus Hemolytic peptides with 8. haemolyticus, §. cohnii subsp. 45, 46, 100, 176
hemaolytic peptides delta-toxin-like activity coltnii, 8. cohnii subsp.

wrealvticum, 8. caprae, 5.
vlasus sfush-like sequences

OatA peptidoglycan O- otA Membrane-bound enzyme S. aureus oatA 12, 13
acetyltransferase that confers resistance to
lysozyme by O-acetylating
cell wall N-acetylmuramic
acid and preventing
lysozyme binding

vWi-binding protein vWhl viwhl Mediates interaction with No sequence similarity with 125
vWi-expressing host cells, known proteins
including platelets and
endothelial cells; contains
an RGD motif

Fibrinogen-binding protein Fbl fhi Facilitates binding to 8. aureus clumping factor A 120, 124
fibrinogen in the host, (cfld)
member of the Sdr (SD
repeat) family of
Staphvlococcus surface
proteins

Biofilm formation

PNAG/PLA extracellular wcaADBC locus Biosynthetic enzymes of a 8. aureus, §. epidermidis, S. 3, 66
matrix synthesis genes B-1L6-linked N- caprae icaADBC

acetylglucosamine
polysaccharide polymer
commonly found in the
extracellular matrix of
staphylococcal biofilms
Biofilm extracellular matrix Unknown Components of the biofilm Unknown 27, 66, 94, 152
protein(s) extracellular matrix




Staphylococcus lugdunensis (3)

* Spectrum of human infections basically
identical to Staphylococcus aureus:

— SSTI, surgical site infections Ciinical Significance of Staphyiocoas
— Bone / Joint if:’{’iﬁiﬁi’i’f“ polted from Routine

* Prosthetic Joint Infections
— CLABSI

— Endocarditis (#2 worldwide?)

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



S. lugdunensis
identification

v v

Blood culture Osteoarticular (+/- prosthesis)

v v v v

1 positive >1 positive 1 positive >1 positive
bottle bottle sample sample
Prolonged fever (=38°C) Clinical signs of infection
OR, AND,
Hypotension (systolic blood pressure <90 mm Hg) Pure culture
OR, AND, A
Leukocytosis or neutropenia with a left shifted differential — Samples that do not come
OR, from a known niche
Disseminated intravascular coagulopathy
AND,
Major risk factor for potential infection caused by skin flora
Criteria not Criteria not
fulfilled fulfilled
v v v v
Contamination Significant Contamination Significant

FIG 2 Clinical significance of microbioclogical samples with 5. lugdunensis identification in blood cultures and osteoarticular samples.
Major risk factors for potential infection caused by skin flora are: long-term intravascular catheterization, peritoneal dialysis,

hemodialysis, or extensive postsurgical infections with CoNS. S. lugdunensis known niches are inguinal and axillary.
T



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
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Staphylococcus lugdunensis, a Common Cause of Skin and Soft Tissue
Infections in the Community’

Sidsel Bocher,'* Birgitte Tgnning,' Robert L. Skov,” and Jgrgen Prag'

Department of Clinical Microbiology, Viborg Hospital, Viborg, Denmark,"' and Staphylococcus Laboratory,
Statens Serum Institut, Copenhagen, Denmark~

Received 29 May 2008/Returned for modification 16 August 2008/Accepted 9 February 2009

Staphylococcus lugdunensis, a rare cause of severe infections such as native valve endocarditis, often causes
superficial skin infections similar to Staphylococcus aureus infections. We initiated a study to optimize the
identification methods in the routine laboratory, followed by a population-based epidemiologic analysis of
patients infected with S. lugdunensis in Viborg County, Denmark. Recognition of a characteristic Eikenella
corrodens-like odor on Columbia sheep blood agar combined with colony pleomorphism and prominent
B-hemolysis after 2 days of incubation, confirmed by API-ID-32 Staph, led to an 11-fold increase in the
detection of S. lugdunensis. By these methods we found 491 S. lugdunensis infections in 4 years, corresponding
to an incidence of 53 per 100,000 per year, an increase from 5 infections per 100,000 inhabitants in the
preceding years. Seventy-five percent of the cases were found in general practice; these were dominated by skin
abscesses (36%), wound infections (25%), and paronychias (13%). Fifty-six percent of the infections occurred
below the waist, and toes were the most frequently infected site (21%). Only 3% of the patients suffered from
severe invasive infections. The median age was 52 years, and the male/female ratio was 0.69. Our study shows
that S. lugdunensis is a common cause of skin and soft-tissue infections (SSTI) and is probably underrated by
many laboratories. S. lugdunensis should be accepted as a significant pathogen in SSTI and should be looked
for in all routine bacteriological examinations, and clinicians should be acquainted with the name and the
pathology of the bacterium.




Staphylococcus lugdunensis (5)

* A word on CLSI Breakpoints for S lugdunensis

— 1999 Oxacillin reduction (24 to = 0.5)
* False classification of non-mecA 0.5-2.0 as (R)
* PBP2a instead

— ...50 CoNS breakpoints aren’t used
* Use Staphylococcus aureus breakpoints

— Makes logical sense...
— Oxacillin €2 pug/mL = (S)
— Oxacillin 2 4 pg/mL = (R); ~8% MRSL rate
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Clinical Features, Outcomes, and Molecular Characteristics of
Community- and Health Care-Associated Staphylococcus lugdunensis
Infections

Chun-Fu Yeh,*® Shih-Cheng Chang,®“ Chun-Wen Cheng,* Jung-Fu Lin,? Tsui-Ping Liu,® Jang-Jih Lu®®

Division of Infectious Diseases, Department of Internal Medicine, Chang Gung Memorial Hospital at Linkou, Chang Gung University College of Medicine, Taoyuan,
Taiwan® Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan, Taiwan”; Department of Laboratory Medicine, Chang
Gung Memoarial Hospital at Linkou, Taoyuan, Taiwan®; Department of Medical Biotechnology and Labaratory Science, College of Medicine, Chang Gung University,

Taoyuan, Taiwan®

Staphylococcus lugdunensis is a major cause of aggressive endocarditis, but it is also responsible for a broad spectrum of infec-
tions. The differences in clinical and molecular characteristics between community-associated (CA) and health care-associated
(HA) 8. lugdunensis infections have remained unclear. We performed a retrospective study of S. lugdunensis infections between
2003 and 2014 to compare the clinical and molecular characteristics of CA and HA isolates. We collected 129 §. lugdunensis iso-
lates in total: 81 (62.8%) HA isolates and 48 (37.2%) CA isolates. HA infections were more frequent than CA infections in chil-
dren (16.0% versus 4.2%, respectively; P = 0.041) and the elderly (38.3% versus 14.6%, respectively; P = 0.004). The CA isolates
were more likely to cause skin and soft tissue infections (85.4% versus 19.8%, respectively; P < 0.001). HA isolates were more
frequently responsible for bacteremia of unknown origin (34.6% versus 4.2%, respectively; P < 0.001) and for catheter-related
bacteremia (12.3% versus 0%, respectively; P = 0.011) than CA is rteen-day mortality was higher for HA infections
than for CA infections (11.1% versus 0%, respectively). A higher of the HA isolates than of the CA isolates were resis-
tant to penicillin (76.5% versus 52.1%, respectively; P = 0.004) a (32.1% versus 2.1%, respectively; P < 0.001). Two
major clonal complexes (CC1 and CC3) were identified. Seq was the most common sequence type identified
(29.5%). The proportion of ST 38 isolates was higher for HA tha tions (33.3% versus 12.5%, respectively; P = 0.009).
These isolates were of staphylococcal cassette chromosome mec ele SCCmec)type IV, V, or Vt. HA and CA S. lugdunensis
infections differ in terms of their clinical features, outcome, antibiotic susceptibilities, and molecular characteristics.




tions are likely due to the as-yet-uncharacterized mechanism of
PNAG-independent, proteinaceous biofilm formation em-
ployed by these i1solates.

CONCLUDING REMARKS

Although S. lugdunensis does not cause infection at the same
frequency as S. aureus or S. epidermidis, its pathogenic poten-
tial should not be underestimated. In 20 years, the plethora of

case reports published on §. lugdunensis (Table 1) reveal the
significance of this organism as a pathogen in a large number
of infections, including particularly virulent cases of endocar-
ditis. The relative lack of genomic diversity and the prevalent
susceptibility to numerous antimicrobial agents suggest that S.
lugdunensis has evolved along a different path than the other
pathogenic staphylococci. In particular, in comparison with
what 1s known about other staphylococci, the substantial dif-
ferences in S. lugdunensis biofilm formation phenotypes, the
composition of the biofilm matrix, and the genomic organiza-
tion of the ica locus serve as examples of the distinctive qual-
ities that this organism has acquired during evolution. Further




Staphylococcus argenteus (2015)

e Capable of carrying PVL

— SSTI vs Invasive Infections

e Acquisition of S aureus virulence factors?

* SCCmec Type IV (MRSArg)
— Australian Aborigines (~71%)
— Comparably rare in Europe / USA

ORIGINAL ARTICLE

Low occurrence of the new species Staphylococcus argenteus
in a Staphylococcus aureus collection of human isolates
from Belgium

he® 5. Hoitlers' « O, Triles' -
i
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Human infections due to Staphylococcus pseudintermedius, an emerging @Emmm
zoonosis of canine origin: report of 24 cases

R. Somayaji **, M.A.R. Priyantha ®, |.E. Rubin ®, D. Church ¢

4 Department of Medicine, University of Calgary, Calgary, AB

" Department of Veterinary Microbiology, University of Saskatchewan, Soskatoon, SK

* Department of Pathology & Laboratory Medicine and Medicine, University of Calgary, Colgary, AB
9 Calgary Laboratory Services, Calgary, AB

ARTICLE INFO ABSTRACT

Article history; Background: Staphylococcus pseudintermedius has been recently identified as a novel species within the genus
Received 21 January 2016 Staphylococcus, and is commonly associated with infections in dogs. Currently, there are few reports of human
Received in revised form 4 May 2016 infections due to this bacterium.

Accepted 7 May 2016

- ' Objective: To use a population-based approach to describe the characteristics of human 5. pseudintermedius infec-
Available online 12 May 2016

tions in a large Canadian healthcare region.

Methods: All adult cases aged 218 years identified at alarge regional laboratory from April 1, 2013 to April 1, 2015
Staphylococcus pseudintermedius who had at least one positive culture for 5. pseudintermedius were retrospectively reviewed. A combination of
Huaman infection phenotypic methods, mass spectrometry (i.e., MALDI-TOF), and cpn60 sequencing were used to identify
Methicillin resistance 5. pseudintermedius. Chart review was conducted, and cases were analysed descriptively.

Foonosis Results: Twenty-seven isolates of 5. pseudintermedius from 24 human cases were included for analysis. 583% were
male with median age of G1 yvears (IQR 55-70.5). Most patients [22 (92.1%) ] had confirmed contact with dogs at
time of infection. 5. pseudintermedius was isolated in 18 cases (75.0%) of skin and soft tissue infections (S5T1), and
2 invasive cases (8.3%) including a prosthetic joint and bloodstream infection. The other 4 patients were consid-
ered to be colonized (skin - 3; lung - 1). Methicillin resistance was identified in 3 cases with 6 total isolates
(222%); multi-drug resistance was also demonstrated commonly.

Conclusion: 5. pseudintermedius is most commeonly associated with 55T1s in humans. Transmission probably oc-
curs from a pet dog. Species-level identification of 5. pseudintermedius is important due to the high prevalence
of antibiotic resistance, particularly to methicillin,

Keywords:

© 2016 Elsevier Inc. All rights reserved.




Staphylococcus pseudointermedius

Categorically coagulase (+) =t

Dog flora (30-60%) Suphiocscts it con e oot
— 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 faill



Staphylococcus sciuri Group

e Animal and food sources
— 1-5% of all human isolates

< OX|dase pOS|t|VeI (Staphylococcus fleurettii)
— Coagulase Negative
— Novobiocin (R), many mecA1l

* Emerging association in serious infections
— Endocarditis SR R

Identification and Characterization of Clinical Isolates of Members of

— Pe r ito n it i S the Staphylococcus sciuri Group

Srdjun Stepanovié,'* vana Daki¢,! Donald Morrison,” Tum:nu_Il;um.'luh!.' Petr Jeiek,' Petr Petrad”
An Martel,® Dragana Vukovié,! Adebayo Shit,” and Lue A. Devriese®

) Microbudogy and Jowmurnaol Sl L B A '

— Septic Shock

od |12 Oauber 2004

A wtal of I8 staphyloceccal tselates from buman cliniead spect bedonging 1o the Swplyhcocoas seaurd
proup were identifoed and characterizod. The AP Staph und D22 PH corrvetly identified 5. sciwy and S
fewtns bt et S, vinabions stemins. Idontificativn to the sulopicies level was possible caly by o POR-baved
method
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Isolation of Rare Coagulase-Negative Isolates in
Immunocompromised Patients: Staphylococcus gallinarum,
Staphylococcus pettenkoferi and Staphylococcus pasteuri

Rayo Morfin-Otero!, Manuel A. Martinez-Vazquez?, Daniel Lopez?, Eduardo Rodriguez-Noriega’,
Elvira Garza-Gonzalez?

IHospital Civil de Guadalajara, Fray Antonio Alcalde, and Instituto de Patologia Infecciosa y Experimental, Centro
Universitario de Ciencias de la Salud, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico; 2Hospital Universitario
Dr. José Eleuterio Gonzilez, Universidad Auténoma de Nuevo Leén, Monterrey, Nuevo Leén, Mexico; *Departamento
de Microbiologia, Facultad de Medicina, Universidad Auténoma de Nuevo Ledn, Monterrey, Nuevo Leon, Mexico

Abstract. Herein, we describe the isolation of Staphylococcus pasteuri, Staphylococcus pettenkoferi and Staphy-
lococcus gallinarum and summarize the clinical characteristics of five patients. Cases were identified over a
2-year surveillance period that identified the respective strains using microbiologic and molecular methods.
These data suggest that rare coagulase-negative staphylococcal infections may be under-diagnosed due to
difhiculties associated with routine clinical laboratory diagnostic methods.

Key words: Staphylococci, Bacteriaemia, Bacteriology




CoNS Poutpourri

e Staphylococcus gallinarum (1983)

— Birds, immunocompromised humans

e Staphylococcus pasteuri (1993)

— Platelet contamination

e Staphylococcus pettenkoferi (2001)

— Immunocompromised humans
* Bacteremia
* Osteomyelitis
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Epidemiology, Pathogenicity and Emerging Resistances in Staphylococcus
pasteuri: From Mammals and Lampreys, to Man

Vincenzo Savini*, Chiara Catavitello, Azaira Bianco, Andrea Balbinot and Domenico D’ Antonio

Clinical Microbiology and Virology Unit, Department of Transfusion Medicine, ‘Spirito Santo” Hospital, Pescara, [taly

Received: March 11, 2009; Accepted: March 26, 2009; Revised: March 26, 2009

Abstract: Staphylococcus pasteuri is a coagulase-negative, Gram positive organism which is emerging as an agent of
nosocomial infections and a blood derivatives contaminant, though its role in causing human disease mostly remains
controversial. Despite the paucity of isolates recovered, this bacterium has recently appeared to express resistance against
several classes of antibiotic compounds, such as methicillin/oxacillin, macrolides, lincosamides, streptogramins,
tetracyclines, chloramphenicol, streptomycin, fosfomycin, as well as quaternary ammonium compounds. Also, authors
will discuss some essential patents related to the topic reviewed.

Keywords: Staphylococcus pasteuri, methicillin, oxacillin, macrolide, lincosamide, streptogramin, tetracyclines,
chloramphenicol, fosfomycin, QACs.




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

e Laboratory reporting of CONS meaningfully
informs science and clinical practice






