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1. HEEk

2016 4EA 5 2018 4E DN T 8 K9 e TRrB I 2Bl <
172 MRSA 947 # (2016 4 300 #%, 2017 4F 329 #k, 2018
AE 318 KK) xR E L7zs MRSA 25408 & 72 A AT KL o
NI, I RRIAR 569 1 (SRIEINA 7Y —= > 7 224 1F
Ede), BRE - WRESALRRRAR 189 1, W IR %R SRR 38 11,
MUERRAR 29 1, B X O ZDMO AR 12214 TH - 720 5B
M7z MRSA oKL, BENIEAE 381 #k, FEH Ak 236 #E,
BLOWRIBOKTH > 720 B, MRSA O 48X 5 D55
L, BENFEAIE ABEfE 48 eI 21247 o 7o As, R H kA
X ABERL 48 R LLINIZAT o 7o MeAE, AR TIT - 7o
75 MRSA 23Heth S 7=a & Lz,

2. PCRIZ& 3 PVL&IEF, %& 5UIC arginine catabolic

mobile element (ACME) BfzFNDi&E

PCR ® 72 ® DNA filith i, ¥4 Y —=7 X DNA i it
F > } Cica geneus DNA extraction reagent (Kanto Chemi-
cal Co, Tokyo, Japan) %\ C4fo7zo PVL i&fn¥ (lukS/
F-PV), 75 O ACME #f5 1 (arcA, B X U opp3AB)
ORI, BERICHEVAT - 7297,

3. PCR IZ & % Staphylococcal cassette chromosome

mec (SCCmec) EIDFEER

DNA HiiZnik o < 47vy, SCCmec M DFEFRIX, Boye
5D FEIHE AT 72"

4. Multilocus sequence typing (MLST)

MLST & arcC #fx ¥, aroE #fzT, glpF #&f=7T. gmk
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Table 1. Rates of pvl gene positive MRSA isolates collected during 2016 to 2018

2016 2017 2018 2016-2018

Clinical samples positive positive positive positive
total total ————— total —— — total

no. (%) no. (%) no. (%) no. (%)
Respiratory 1 0.5) 182 1 0.5) 192 2 (1.0) 195 4 (07 569
Skin and soft tissue 02 0.0 56 2b 2.9) 70 6 9.5 63 8 (42 189
Blood 0 0.0) 7 0 0.0) 14 0 0.0) 8 0 (00 29
Urinary and genital organ 0 0.0) 14 0 0.0) 10 0 0.0) 14 0 (00 38
Other 0 0.0) 41 0 0.0) 43 0 0.0 38 0 (00 122
Total 12 0.3) 300 3b 09 329 8 (28 318 12 (1.3) 947

a statistically significant difference (p<0.05) between 2016 and 2018.
b statistically significant difference (p<0.05) between 2017 and 2018.

5T, pta MIET, tpi BIzT, BLDP yqg #EZTFOTO
DY AF—¥ v J#faF% PCR THIEL, %517 PCR
EWEY— I T AT H I LTI o7 (http://saureus.mlst.
net/). Sequence-type (ST) ®ytiElx, MLST website %
JAWTHT o 72 (http://saureus.mlst.net/) o

5. PCR based open reading frame typing (POT)

POT ###71Z, Cica Geneus Staph POT kit(Kanto Chemical
Co, Tokyo, Japan) % H\T4T o5 720 POT Wi, RAT L
TP -> THM L, POTI-POT2POT3 D 3DONDAIT —T
PeE L7z,

6. MEIZHFE

AT, H A ke & W CEHIE L 72 #iate
M7 A EKHEE, p<0.05 & L7z,

7. HIERVECE

ARFFENE, F R R E B & OKAF& 7 © R03-045)
DERBEFTITo 720

i 7
1. BEREMHICH T B PVL EEZFRE MRSA D4 B
WEE

PVL # 1% F £ H MRSA O 55 B 5 & % Table 112/7R75
2016 4EA> 5 2018 4E D 3 4E B KR H LA & 70 BE S e
MRSA 947 # DA, PVL #fz 1A MRSA 1%, 12 #(1.3%)
THh o720 2018 40 PVL #IZTI-A MRSA OH G (28%)
X, 2016 4 (0.3%, p<005), 7= & UNIZ 2017 4E (09%, p
<0.05) &I L THRISHML Tz, SMRAME 05
HEARE NS, TR - SRR 8 1 (4.2%), UL R
41 (07%) TdHo7zo PVLEETHA MRSA 3558 S
7o S AR A DN, BEN MRSA A2 ) —= ¥ 71
DS E FN Tz, MR, WIRERMRAE, 2 Dfto
etk & PVL 5 T-IAA MRSA 3 S e h o 72,

2. PVL BIEZFEE MRSA #9BE & h - EF DRSS =

PVL # = T- 0 A MRSA 2358 S 17z 12 Bl O BRR Y = %
Table 2127773, PVL BIZT-HA MRSA »35 - S 7z i
DXL, S BIANREE, 4 BIAHFHIARTH -0
J§ - WERRLRR MR A & PVL @ A5 1444 MRSA 25508 & h

72 8 BIDEHHEL, i, Memmk T heh 2 Bl ZIEl,

BT HERE, BE, B X OERANZNEN LBITH 572, B -
RERMLER MR 20 & PVL AR ¥ MRSA 2870 B S 72 8
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BN I S N7 PR bREE I, 7B B 5 27 & L RPUH S,
1Pl =2 —F 0y FMEECTHIBI NI, ZON, il
FIEBIE, HH BT ¥ ARIUMIED S H MRSA F 12T
EN72AS, Mo 760i%, HTMRSA HEMHET & L AEED
Z2 L7z WL 2R RARAR D & PVL & 15 T-H- A MRSA %45
B X7z 4 B1E, 9XTC colonization & FIWF X 41, HL MRSA
L B PEAILF R ER S N h o 72,

3. PVLE&GFRE MRSA O3 FEZEW (Table 2)

PVL #{a A MRSA 12 %o SCCmec  type 1, 4l
SCCmec type IV HITH - 7z. ACME #EIEFHA1Z 11 Bz
B b, EFIA arcA EI5F, B XU opp3AB #HIZTF D
M EF 2 A L CWwW7ze MLST IZ X % Sequence type i3,
ST8 310 #5, ST8 ® Single locus variant & ST59 A3F N2
N1FITH -7 POT BT POT 106-77-113 239 5, POT
104-28-116, POT 106-93-113, # & U POT 106-93-121 »3Zh
ZN1BITH - 72

% =
INETEBIIXITHET B PVL #EF A4 MRSA O %)
BEBE (SRS B3R K, ZOERBIWIS A TIE R Do 7,
RIFFEIC B TR FL2 5 58 S 7z MRSA % 5t 4
I PVL BIETOMEE T2 25, 128 (1.3%) ® PVL
BAE T4 MRSA 2HEZ2 L 720 PVL 15714 MRSA
SEESERE L, 2016 4E 0 03%. B X UF2017 4E D 09% 2> &
2018 4E 0 2.8% A BAZHIIM L 720 Z o 8no £ 2 TR,
B2FE - WRERHREBR D S oM oINTH b, B E Fiko
iz R L7, —J, RS RBAEICBWTHIRETIE
% % % PVL #1514 MRSA 25 S & & 34§
NREZETHY, KW - BERERDA O DG b 1
T HLEND L, AIICHB T B PVL # s 744 MRSA ©
SrBEBUR I RRALE & LR L TIRE T H 5 2V, PVL #fx
THA MRSA 12 & 2 BE NG R RIEEN A s ST w
BT F e At A YN v FIZ X BEFHAMEL A o8N
X0, FE4LED S PVL # 15 TG MRSA 2RI FEH A
INLWREMERIEVEZEZONLZ LX), AFITBITS
PVL #{n 1A MRSA OG5 EHIZEZ ] 50T 572004
EHBE DS L 72— A 5 2 %7 TEDLETH b,
BB - KA MAA A S PVL #4514 A MRSA 754
SNz 8BIDON, 7HNIBNE - IR MRIEGE, 1 BIL RS
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Table 2. Clinical information and molecular epidemiological analysis of pvl gene positive MRSA isolates

Isolates Isolated Age Patient Speci- . SCCmec _ ACME gene POT
- Disease Chemotherapy e — outcome
no. year (years) location mens type opp3AB  arcA score
1 2016 70 outpatient sputum chronic no treatment v + + ST8 106-77-113 N/A
cough
(colonization)
2 2017 60 outpatient  pus furuncle CTRX — v + + ST8 106-77-113 recovery
CFPN
3 2017 31 outpatient  pus furuncle CFPN v + + ST8 106-77-113 recovery
4 2017 81 inpatient®  nasal nasal no treatment v - - ST59 104-28-116 N/A
swab screening
(colonization)
5 2018 16 outpatient ~ pus cellulitis TAZ/PIPC — v + + ST8 106-77-113 recovery
LVFX
6 2018 91  inpatient™ sputum respiratory CTRX — v + + ST8 106-93-113  N/A
failure transfer SLV
(colonization)
7 2018 79 outpatient  pus  subcutaneous CEZ v + + ST8 106-77-113 recovery
mass
8 2018 49  outpatient  pus carbuncle LVFX v + + ST8 106-77-113 recovery
9 2018 34 inpatient® sputum  aspiration SBT/ABPC v + + ST8 106-77-113 N/A
pneumonia
(colonization)
10 2018 57 inpatient* pus osteomyelitis TAZ/PIPC — v + + ST8 106-77-113 recovery
VCM — DAP
11 2018 43 outpatient  pus cellulitis CEZ — CEX v + + ST8 106-77-113 recovery
12 2018 27 outpatient  pus multiple CEX — v + + ST8 106-93-121 recovery
abscess recurring
after 3
months,
MINO

*, PVL-positive MRSA isolate was detected at the time of admission.

SCCmec, Staphylococcal cassette chromosome mec.
ACME, arginine catabolic mobile element.

ST, sequence type.

SLV, single-locus variants.

POT, PCR based open-reading frame typing.

CTRX, ceftriaxone. CFPN, cefcapene pivoxil. TAZ/PIPC, tazobactam/piperacillin. LVFX, levofloxacin. CEZ, cefazolin. SBT/ABPC, sul-
bactam/ampicillin. VCM, vancomycin. DAP, daptomycin. CEX, cefalexin. MINO, minocycline.

N/A, not applicable.

BYGE (BRE) LW, LR bRz T b, 7
B 6 BE, BT 275 ARMEELr=2—F 0 RILHE
(43 8 % @ levofloxacin @ MIC 1 4 pg/mL TlittE) 12 X %
B TIEIE L7z MRSA BGIEDEW AT A B I 4 Y ETR
2019 1B\ TiX, Community-acquired MRSA B T2 %
ARPUHIEITH L CREZRTIGENDH L, BT 75 2%
PMRE TR ICHEMELT 20T I 7 % A RMEHEZ
R LW ERHEbNTWDEY, RS DIEFITIZE T2

7 LARPINER = 2 —F ) 0 Y RPUEEI G SN TW2D,

UG - PR 7 & OMNFHLE AT 2 & TRTO ST
YEE—VARRFTH oI EDEHE LI ERO—D EE 2
bizze —h, 0 @161 (Table 2, Case 12) IZ#0+€7 7
T AR Y3 (cefalexin) T—HEIIZERRAN RO N7z
B, 3 ABRICHR L 7o AIEB D X 912 CA-MRSA 12 &
LHERTED KRG - BRIBHIREASRE DY A IZB W T, BT
7 LRPURE IO MIC 2MEL T B T 7 & LR DU 38 HUpRE
BCIETRT A2V A7, FHIE L CEANRZ RS
oW 72 Pt MRSA 38 % &0 72 P AL 26 3 1A VRO AL 1 7%

VETH D EEZ LN, IR MAED S PVL (s
TA MRSA 5 SNz 4 60E, $_XCTaaFfE—T 3
> EHI S B AL SR 3 T b vk A o 7248, PVL #f=
FARA MRSA I3 H AT B VT H BSR4 LA Ea0H
%9, F 72, PVL EE T4 MRSA O BEYRE B E 2 4HY L
TEFRA & 7 DA & B EE ORGSR & 385 L 72 B
WHEINTWBY, WmFH R TH % PVL 15T A MRSA ©
aaF A -3 a YR LN LEER, KRG i
BOLYETHY), PVLEIET-IRA MRSA OLRRE AL
7eH AL, RE R ARG RS LB TH D L EZ BN D,
AHFE T F 2508 S 7z SCCmecIV %1/ ACME #& {2+
P£/ST8 @ PVL # 15 F 14 MRSA 13, USA300 7 1o — > |2
MU 2, 20 USA300 7 0 — > ix, KIFDOHL STk
ENZ BT - SRR IEGSE 2 S 50 #E S 5 PVL #ix
T4 MRSA OFifT7 0— v D—o2TH 5, —Ji, SCCme-
cIV #/ACME #{z¥-Fa:/ST59 @ PVL i fx A MRSA
1, BEOWRTZ 0= ThbIEPRESINTVEYY, K
T 72 ¢ SCCmecIV %I/ACME 3% 1% ¥ B& 1:/ST59 » PVL #
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Prevalence and molecular epidemiological characterization of Panton-Valentin luekocidin-carrying
methicillin-resistant Staphylococcus aureus strains isolated from diverse specimen sources
at a university hospital, Japan

Hirofumi Toda", Shuichi Kubo”, Yuji Tanaka®, Toshinori Kamisako" ?, Koichiro Yoshida®
"Department of Clinical Laboratory, Kindai University Hospital
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We investigated the prevalence of Panton-Valentin leucocidin (PVL) genes among methicillin-resistant Staphylococcus
aureus (MRSA) isolates originating from a variety of specimen sources and determined molecular epidemiologic characteris-
tics of PVL-positive MRSA strains. From 2016 through 2018, a total of 947 strains of MRSA isolated from 569 respiratory
samples, 189 skin and soft tissue samples, 38 urinary and genital organ samples, 29 blood samples, and 122 other samples,
were collected at Kindai University Hospital. All MRSA isolates were screened by polymerase chain reaction (PCR) for the
presence of PVL genes. Isolates that carried the PVL genes were subsequently tested for the presence of the arginine cata-
bolic mobile element (ACME) genes and were further characterized via Staphylococal cassette chromosome mec (SCCmec)
typing, multilocus sequence typing (MLST), and PCR based open-reading frame typing (POT). 12 of 947 (1.3%) clinical isolates
obtained from 2016 to 2018 harbored the PVL genes. Prevalence of PVL-positive MRSA has increased over time from 0.3% in
2016, to 0.9% in 2017 and to 2.8% in 2018. The majority of PVL-positive strains represented ST8 harboring SCCmec type 1V,
also known as USA300. They all were positive for ACME genes and exhibited the same POT type (POT scores, 106-77-113).
In summary, the present study revealed a gradually increasing prevalence of PVL-positive MRSA, and also clarified that
ACME-positive ST8-SCCmec type IV strain is the most prevalent clone in MRSA isolates collected at our hospital. Nation-
wide surveillance is needed to assess the trends in the molecular epidemiology of MRSA to control PVL-positive MRSA caus-

ing diverse infections.
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