Prevalence’ PhenOtypic and GenOtypic CharaCteriStics’ and Clinical R@SUltS — This patientwas-pos’;-transplantandtote;l parenteral nutrition dependent. COnC|USIOnS

— This patient presented with fever and chills in the 24 hours preadmission, with a 0 . . . .
Prevalence of S. argenteus bacteremia and clinical presentations medical history significant for catheter-associated BSI. A low prevalence (0.4%) of 5. argenteus causing BSI was observed in US hospitals in

Prese ntations Of Staphylococcus argenteus caUSi ng BIOOdSt ream . Among 785 S. aureus isolates screened by multiplex PCR, 3 (0.4%) isolates were S. argenteus was cultured from blood collected upon admission; therefore, the foai\-/vever, n each case, S. argenteus was clearly a causative agent of invasive

identified as S. argenteus based on the PCR assay targeting nuc (Figures 1 and 2). infection was considered of community origin. fections
- S. rigin from medical centers in Milwaukee, H n, an le. _ i i i i | itive. ' o i L |
S. argenteus originated fro edical centers | Ilwaukee, Houston, and Seattle The patient received linezolid for 5 days, but blood cultures remained positive All 3 S. argenteus were initially identified by the participating laboratories as S. aureus.

| | | |
InfeCtlﬂnS In U n Ited States H0$pltals - Patient 1 was a 12-year-old female in Milwaukee. — The central line was removed, and blood cultures cleared thereafter. _ MALDI-TOF identified all 3 strains as S. argenteus, although small differences in

— S. argenteus was recovered from blood specimens collected 10 days after Characteristics of S. argenteus scores were present.

mission. . L e .
ad .IS?IO . . ‘ . - . - MALDI-TOF generated highest scores for S. argenteus for all 3 strains, but scores >2.0 — MALDI-TOF can be considered as a presumptive identification that triggers
— Thein _ectlon was determmed to be. o! nosocomlal origin based on the specimen were also obtained for S. aureus and S. schweitzeri (Figure 3). additional analysis, such as PCR, nuc, sodA, or genome sequencing for final
collection date versus patient admission date (i.e., >48 hours as per the CDC . e . _ dentificati
The S. argenteus species identification was confirmed by genome sequencing and iaentirication.

i‘é'(;j_f_“nef)'l_ ol i . . ) applying the Kraken system for taxonomic identification. ST2250 has predominantly been detected in the USA and Canada, but this study also
- tiohat clinical Intormation was not avallable. S. argenteus (ST2198) from patient 1 was susceptible to all agents tested, as were showed other distinct lineages, including strains carrying mecA and various virulence

+ Patient 2 was a 64-yearold female in Houston. | the other 2 strains (ST2250 and ST1223), except for oxacillin (Table 1). genes.
— This patient presented with multiple morbidities, including end-stage renal disease The methicillin-resistant S. argenteus strains carried SCCmec type IV(2B).

on hemodialysis, diabetes, hyperlipidemia, and hypertension. A dfrG was also detected in the ST2250 lineage strain.

. ] — Previous hospitalizations due to gastrointestinal bleeding associated with anemia Al 3 strai od tiole virul ble 1
I ntrOd U Ctl O n and the removal of a nonfunctional arteriovenous fistulae were documented. strains carried multiple virulence genes (Table 1).

Figure 1. Gel eI?CtmphoreS's of the multiplex PCR assay for screening — S. argenteus was cultured from blood specimens on day 4, therefore the infection Fu n d I ng
Staphylococcus argenteus is a novel species within the Staphylococcus aureus of S. argenteus isolates was considered as of nosocomial origin.

complex, formerly characterized as S. aureus clonal complex 75 (CC75). — Vancomycin was prescribed, but the patient died on day 24. This study was supported by JMI Laboratories, as part of the SENTRY Antimicrobial
Differentiating S. aureus and S. argenteus using routine diagnostic methods is Surveillance Program.

challenging for clinical microbiology laboratories given the close genetic relationship of 100 bpladder ~ Non-template  Patient 1 Patient 2 Patient 3 S. aureus S. argenteus

these species. Shared characteristics include: control contro contro

— Virulence factors and antibiotic resistance genes, such as mecA, Panton-Valentine
leucocidin, enterotoxins, and toxic shock syndrome toxin-1.

An identical 16S rRNA gene sequence. Figure 2. Nucleotide sequence alighment of nuc genes from S. aureus, S. argenteus, Figure 3. MALDI-TOF outputs obtained for each S. argenteus AC kn OWI ed ge m e ntS

The thermostable nuclease gene nuc, although their sequences share only 84% and S. schweitzeri | | o
identity. The authors would like to thank all medical centers participating in the SENTRY

The recognition of S. argenteus as a separate species from S. aureus resulted in Collection nurmber 1100020 Pationt 1 Antimicrobial Surveillance Program for providing surveillance isolates.

increased C|inica| reports and descriptiOnS Of th|s Organism Causing human infeCtiOnS . S. schweitzeri LR134304 ATGACAGAATACTTTTTAAGTGCTGGCATATTTACGGCAATTGTTTCATTAGTACTTATAGTGAAGGCTATAAGTAAACTTTCTCAAAGGCATACAATGAAAAGATTTTTATTTT

. . . S. aureus BX571856 ATGACAGAATACTTATTAAGTGCTGGCATAT TGGCAATTGTTTCAATATTACTTATAG CAGTAAT AACAATACGCAAA CTTTT
and COIOnlzatlon WorIdWIde. S. argenteus-MN166565 ATGACAGAATACTTTTTAAGTGCTGGCATATTTACGGCAATTGTTTCATTAGTACTTGTAGTGATGGCTATAAGTAAATTTTCTAAAAGGCAAACAGCGAAAAGATTTTTATTTT O . Q I Q t.t t. P tt ID B k
S. argenteus-Patient 1 ATGACAGAATACTTTTTAAGTGCTGGCATATTTACGGCAATTGTTTCATTAGTACTTGTAGTGATGGCTATAAGTAAATTTTCTAAAAGGCAAACAGCGAAAAGATTTTTATTTT rganlsm ua uantitative attern ( ru er)

1 1 1 1 S. argenteus-Patient 2 ATGACAGAATACTTTTTAAGTGCTGGCATATTTACGGCAATTGTTTCATTAGTACTTGTAGTGATGGCTATAAGTAAATTTTCTAAAAGGCAAACAGCGAAAAGATTTTTATTTT
This study evaluated the prevalence of S. argenteus causing bloodstream infection . Staphylococcus argenteus 2.2800000000000000 | 93958¢f5-gd16-4ab8-a09a-6383617ca88d

S.argenteus—Patient3 ATGACAGAATACTTTTTAAGTGCTGGCATATTTACGGCAATTGTTTCATTAGTACTTGTAGTGATGGCTATAAGTAAATTTTCTAAAAGGCAAACAGCGAAAAGATTTTTATTTT
BSI) in US centers, and the phenotypic, genotypic, and clinical outcomes associated
(BSI) P ypIC, EENOLYP Staphylococcus argenteus 2.1200000000000000 | a8b23241-5e5e-4a62-ac01-daeafe541381 e e re nce S

Staphylococcus schweitzeri 2.0900000000000000 Obe01e79-1d9d-4180-9cal-12cbfobe 1586

Staphylococcus argenteus 2.0400000000000000 | 28e96100-791d-487¢-8695-76833bf55e44 Aung MS, Urushibara N, Kawaguchiya M, Sumi A, Takahashi S, ke M, Ito M, Habadera
Staphylococcus argenteus 2.0200000000000000 | 3471d6ef-8399-4f3e-add4-971921d3b64b S, Kobayashi N (2019). Molecular epidemiological characterization of Staphylococcus

argenteus clinical isolates in Japan: Identification of three clones (ST1223, ST2198, and
Staphylococcus aureus 1.9700000000000000 8d5a2402-0b0a-4120-b072-ca7cbb8bf983

ST2550) and a novel staphylocoagulase genotype XV. MicroorSanisms. (. 389.
Staphylococcus aureus 1.9600000000000000 ce942bd6-6eca-47d3-bd9b-0ed546704b95

CLSI. 2018. MO/7Ed11. Methods for dilution antimicrobial susceptibility tests for bacteria
Staphylococcus aureus 1.9600000000000000 361b80ac-1418-46d5-8¢97-b85bdffa2c3d that grow aerobically. Wayne, PA, USA.

—

Sequence Logo 1

with S. argenteus BSI. : : ! : L
u S. schweitzeri LR134304 TATCTACTAGTTGCTTAGTGTTAACATTAGTTGTAGTTTCTAACTTTAATCAATCTGCAGGAGCT TCAACTA TGGAAATAGC----AATA--CAACTGA

‘ S. aureus BX571856 TC CTAGTTGCTTAGTGTTAACTTTAGTTGTAGCTTCAA CTAA AGCTCAGCAAATGCATCACAAACAGATAATGGCGTAAATAGAA TTCT ATCCAACAGT

S.argenteus-MN166565 TCTCTATTAGTTGCTTAGTGTTAACATTAGTTGTAGTTTCTAATTTTAATCAATCTGCAGGAGCATCCCAACTAACTGATGA---AGAGGGAAATAGC----AATG--CAACTGA

S.argenteus—Patient1 TCTCTATTAGTTGCTTAGTGTTAACATTAGTTGTAGTTTCTAATTTTAATCAATCTGCAGGAGCATCCCAACTAACTGATGA---AGAGGGAAATAGC-=-=--AATG--CAACTGA

S.argenteus—Patient2 TCTCTATTAGTTGCTTAGTGTTAACATTAGTTGTAGTTTCTAATTTTAATCAATCTGCAGGAGCATCCCAACTAACTGATGA---AGAGGGAAATAGC----AATG--CAACTGA
| S _—

S. argenteus-Patient 3 TCTCTATTAGTTGCTTAGTGTTAACATTAGTTGTAGTTTCTAATTTTAATCAATCTGTAGGAGCATCCCAACTATCTGATGA---AGAGGGAAATAGC----AATG--CAACTGA

Materials and Methods Y W . ot (TN TTRT TR T CobbanbaTcnsTCrbebsaiCont el Menbched T AckestbbeTe, . AHTe. (ARG

Surveillance of blood culture isolates o . . .
. _ _ _ . S. schwoilzeriLR134304 AT ACAGCAAATCAGCAACGACTAAATTACATAAAGA CAAAGCAATTGATGGTGATACTGTTAAGT TAATGTACARAGGAAAACCAATGACATTTAGATTG CLSI. 2022. M100Ed32. Performance standards for antimicrobial susceptibility testing.
L4 S. aureUS C||n|Ca| ISOlateS I”ClUded In thIS StUdy Orlglnated from the SENTRY S. aureus BX571856 ATATAGTGCAACTTCAACTAAAAAATTACATAAAGAACCTGCGACATTAATTAAAGCGATTGATGGTGATACTGTTAAATTAATGTACAAAGGTCAACCAATGACATTCAGACTA Staphy/OCOCCUSHUI’eUS 18200000000000000 d7415fe4-4306-4787-b755-635757938855 Wayne’ PA’ USA_

S. argenteus-MN166565 ATACAGTAAATCAGCAACGACTAAATTACATAAAGAACCTGCGACATTAATTAAAGCGATCGATGGTGATACGGTTAAGTTAATGTATAAAGGAAAG

Antimicrobial Surveillance Program for 20109. S. argenteus-Patient ATACAGTAAATCAGCAACGACTAAATTACATAAAGAACCTGCGACATTAATTAAAGCAATCGATGGTGATACGGTTAAGTTAATGTATAAAGGAAAGCCAATGACATTTAGATTG
The SENTRY Antimicrobial Surveillance Program IS a cross-sectional |ab0ratory_based gﬁ::giﬁiﬁiiiﬂzmg 2122221222152252252251£22$¥2E21£22222EEIEE$252$¥22¥12222Egﬁ¥$22$g2$§2$?E22¥1£22¥¥22¥2¥212222gﬁﬁQECCAATGACATTTAGATTG EShaghl A; Bommersbach C; Zittermann S; Burnham CA; Patel Ry Schuetz AN7 Patel SN7

| 0ss-sectional, 1ab . o - - Kus JV (2021). Phenotypic and ic profiling of Staphy/ teus in Canad
program that surveys the frequency of organisms causing various infections, montors AT brasbr TR ATTCATARAACTCCRCATTRAT IR Gl TS TIATALTTRACTTRATS TR R oA TR AT e oGBS R 04288 Patnt2 1nd the United States and resommendations for dlincal resalt roporting. 1 Ol Micropiol

L . . L : itati 59: e02470-20.

The 31 participating laboratories were located in 22 US states within all 9 Census N Sl Sl | EE e Pl el | | |
Divisions. S oGBS TTATTC T CAT K CACCTORARCARACCATCCT At AR CTOTAGAC A A1 AT CCTCCTEAAGCARGTGCATTTACGARAAC A CCTACARARTCCARAGAAAAT TEAACTCG Staphylococcus argenteus 2.1100000000000000 | a8h23241-5e5e-4a62-ac01-daeafe541381 Kaden R, Engstrand L, Rautelin H, Johansson C (2018). Which methods are appropriate
o . . . ] S. argenteus-MN166565 . : : : . . :

EaCh part|C|pat|ng |aboratory was InStFUCted tO Select 100 Orgarnsms’ 1 per anent S. argenteus-Patient 1 TTATTAATTGATACGCCTGAAACGAAACATCCTAAAAAAGGCGTTGAAAAATATGGCCCAGAAGCAAGTGCATTTACGAAGAATATGGTAGAGAATGCTAAGAAAATAGAAGTGG Staphylococcus argenteus 2.0900000000000000 3471d6ef-8399-4f3e-a4d4-971921d3b64b for the deteCtlon Of StaphyIOCOCCUS argenteu.s and IS It WorthWhlle to dIStlngUISh
— S. argenteus from S. aureus? Infect Drug Resist. 11: 2335-2344.
Staphylococcus schweitzeri 2.0700000000000000 0be01e79-1d9d-4f80-9cal-12cbf5be 1586

. . . . . S. argenteus-Patient 2
iInfection ep|SOde, COnseCUtlvely recovered from blood CUItureS, and to Sh|p to the S. argenteus-Patient 3 TTATTAATTGATACGCCTGAAACGAAACATCCTAAAAAAGGCGTTGAAAAATATGGTCCAGAAGCAAGTGCATTTACGAAGAATATGGTAGAGAATGCTAAGAAAATAGAAGTGG
Staphylococcus aureus 1.9900000000000000 | 361b80ac-1418-4645-8c97-b85bdffa2c3d Wood DE, Lu J, Langmead B (2019). Improved metagenomic analysis with Kraken 2.
Genome Biology. 20: 257.
Staphylococcus argenteus 1.9800000000000000 93958¢f5-6d16-4ab8-a09a-6383617cad8d

monitoring site (JMI Laboratories, North Liberty, IA). wwneon AT CATCTRRRARRECCTAARRRTR R CORCMECARECATTTAC b TETRASHATEC R RART AT,
Bacterial identification and susceptibility testing Table 1. Description of the 3 S. argenteus isolates In this study Mendes RE. | AN. Wooslev LN. Cattoir V. Castanheira M. 2019. Aoplicati ; ¢
endes RE, Jones RN, Woosley LN, Cattoir V, Castanheira M. . ication of next-

Staphylococeus argenteus 1.9700000000000000 | 26e9610-791d-487c-8e95-76833bf5e44 generation sequencing for Chaglacterization of surveillance and Clinicaletrr)ial isolates:

- A total of 3,234 organisms recovered from blood cultures were selected by the Patient 1 2 3 S. sohweilzeriLR134304  AATTTGACAAAGGACAAAAAACTGATAAATATGGACGTGGATTAGCTTATATTTATGCAGATGGCAAAATGGTTAATCAAGC ACGTCAAGGATTAGCAAAAGTTGCATA
Staphylococcus aureus 1.9400000000000000 | 05922cb4-8a79-4559-9f14-68085d4c2896 Analysis of the distribution of B-lactamase resistance genes and lineage background in

participating sites, among which 785 (24.3%) were identified as S. aureus and City Milwaukee Houston Seattle S agorus NGRS A ST e SRR e
Staphylococcus aureus 1.9400000000000000 | ce942bd6-6eca-47d3-bd9b-0ed546704b95 the United States. Open Forum Infect. Dis. 6 (Suppl. 1): S69-S78.
Staphylococcus aureus 1.7700000000000000 f2cfe654-1f38-4488-b0e6-d60e062¢cb065

S. argenteus-Patient 1 AATTTGACAAAGGTCAAAAGACAGATAAATATGGACGTGGCTTAGCTTATATCTATGCTGATGGTAAGATGGTTAACCAAGCTTTAGTGCGTCAAGGTCTAGC
Staphylococcus aureus 1.7400000000000000 d7415fe4-4306-47a7-b755-63575793a855
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included in this study. Medical Service Pediatrics Internal Medicine Renal 5. argeteus-Patient2 CTAGCAAAAGTTGCGTA
. BaCterIaI Identlflcatlon Was performed by the parthIDatlng Sltes and Conflrmed by the Infection Origin Nosocomial community'achired community'achired S. argenteus-Patient 3 AATTTGACAAAGGTCAAAAGACAGATAAATATGGACGTGGCTTAGCTTATATCTATGCTGATGGTAAGATGGTTAACCAAGCTTTAGTGCGTCAAGGTTTAGCAAAAGTTGCGTA

monitoring site (JMI Laboratories) by routine methods and MALDI-TOF. Antimicrobial Agent MIC (mg/L) }AAW A[AAA T[AAAAA(A ATAAAW A( T CHA MAWCW (I AT AAM TIAAUAA (THA H HAA ﬁh (AAA H HA

ey : g . Oxacillin 0.5
- |solates were tested for susceptibility by broth microdilution method according to CLSI Ceftaroline 0.12

gUIdeIIneS- CeftOblprO|e 025 S. schweitzeri LR134304 TGTATATAAACCTAATAATACACACGAACAACTATTAAG CTAAATATTTGGAGTGAAGGTAACGCAGA

S. aureus BX571856 TGTTTATAAACCTAACAATACACATGAACAACTTTTAAGAAAAAGTGAAGCACAAGCGAAAAAAGAGAAATTAAATATTTGGAGCGAAGACAACGCTGATTCA

— 326 (415%) isolates were Categorized as oxacillin resistant (MRSA) Ceftriaxone 4 g:::gizigzz:g/lal\:iﬁ?i65 TGTTTATAAACCTAATAACACACATGAACAACTATTAAGAAAAAGTGAAGCACAAGCGAAAAAAGAACATTTAAATATTTGGAGTGAAGGTAACGCAGA Collection number 1117203 Patient 3 CO nta Ct
_ 459 (58 5%) <olates were defined as oxacillin susceptible (MSSA) Erythromycin 0.12 S. argenteus-Patient 2 TGTTTATAAACCTAATAACACACATGAACAACTATTAAGAAAAAGTGAAGCACAAGCGAAAAAAGAACATTTAAATATTTGGAGTGAAGGTAACGCAGA

S. argenteus-Patient 3 TGTTTATAAACCTAATAACACACATGAACAACTATTAAGAAAAAGTGAAGCACAAGCGAAAAAAGAACATTTAAATATTTGGAGTGAAGGTAACGCAGA

Scroening for 5. agonteus, genome sequencing and i ico analys s : 1 o R N

0 T

. All S. aureus isolates were subjected to a multiplex PCR assay to screen for Teicoplanin 0.5 1 1 Staphylococcus argenteus 2.1100000000000000 93958cf5-6d16-4ab8-a09a-6383617ca88d
S. argenteus. The PCR assay targeted the nuc gene to amplify regions specific to each Dalbavancin 0.015 0.06 0.06 Staphylococcus argenteus 2.0900000000000000 | a8b23241-5e5e-4a62-ac01-daeafe541381 To obtain a PDF of this
species (Figure 1). Daptomycin 0.25 0.25 0.5 Staphylococcus aureus 2.0700000000000000 | 361b80ac-1418-46d5-8c97-b85bdffa2c3d poster:

Subsequent gel electrophoresis analysis was used for initial identification of S. aureus Gentamicin <1 <1 <1 Staphylococcus aureus 1.9900000000000000 | 8d532402-0b0a-4120-b072-ca7chb8bfo83 Rodrigo E. Mendes : Scan the QR code or

Levofloxacin 0.25 0.25 0.25 . . Qi
or S. argenteus. oxifloxagin 006 006 006 Staphylococcus aureus 1.9800000000000000 | dfa8d81d-b11a-472d-a68c-0f96e50f9af8 Director, JMI Laboratories V'Ss't 'Dwe\?ksglﬂdf
<0. <0. <0. - aureusVsBSI.
Staphylococcus argenteus 1.9700000000000000 | 3471d66f-8399-4f36-a4d4-071921d3b64b 345 Beaver Kreek Center, Suite A — P

Isolates initially identified as S. argenteus were subjected to genome sequencing, followed ' i : 5 5
by DNA analysis. Total genomic DNA was used as input material for library construction. NE£O1 North Liberty. lowa 52317 USA No personal information
Tedizolid 0.12 0.25 0.25 Staphylococcus argenteus 1.9400000000000000 | 28961b0-791d-487c-8e95-76833bf55e44 Ot. berty, lo ?‘5 317 US SCAN ME N0 Personal into atio
rodrigo-mendes@jmilabs.com IS stored.
Staphylococcus aureus 1.9400000000000000 05922chb4-8a79-4559-9f14-€8085d4¢2896

B . . . ™ I .
)NA_I|brar|e_s were prepared u_smg the Nextera XT™ library construction protocol Tetracycline <05 <05 <05
and index kit (lllumina, San Diego, CA, USA). Tigecycline 0.06 0.12 0.06

Staphylococcus aureus 1.7700000000000000 ce942bd6-6eca-47d3-bd9b-0ed546704b95

Staphylococcus schweitzeri 1.7400000000000000 Obe01e79-1d9d-4180-9ca0-12cbfobe 1586
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DNA libraries were sequenced on a MiSeq Sequencer using MiSeq Reagent Kit v3 Minocycline 0.06 0.06 0.06
(600 cycle; lllumina). Trimethoprim-sulfamethoxazole <0.5 2 <0.5

FASTQ format sequencing files for each sample were assembled independently

using de novo assembler SPAdes 3.13.0. MLST 2198 2250 1223

An in-house designed software was used for in silico screening of resistance genes spa N (282880 2| HBETS (2828 LT T MU

. ) : 368-17-16) 16-16-16) (259-25-17-16-16-16)
and multilocus sequence typing (MLST) from the assembled contigs. Resistance determinants tet(38)° JffG, mecA, tet(38)° mecA, tet(38)°

The polymorphic X region of the protein A gene (spa) was extracted from all Virulence genes sak, scn sei, sen, seo, scn

S. argenteus Isolates. SCCmec NA SCCmec IV(2B) SCCmec IV(2B)
Repeats, repeat sequences, and Spa typlng aSSign ments were determined USing the MLST, multilocus sequence etype; NST, new spa type; NA, not applicable; SCCmec, staphylococcal cassette chromosome mec.
database available at Ridom GmbH spa website (www.spaserver.ridom.de). " tet(38) genes are Intrinsic In this species.
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