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7 RO EKE (Staphylococcus) JBIZTH AL DO HIEE Th H 08, K&
LURBRIEDOHFEREICOLZRY 55, 7 FUKREIZITZEEEAEO D S
IERHLNTEY, A XOWET RUEKEIX S. pseudintermedius T
HDHT LN 2007 FOEFEFSEHICL > TH L E 72 o 72 (Bannoehr et
al., 2007; Devriese et al., 2005; Hajek, 1976; Sasaki et al., 2007b), A & f&
T RAEVERRBIESCHAH R DI, FHEBERIEDO EEQRFERE L LTH
Pk = LTV % (Bannoehr and Guardabassi, 2012; Devriese et al., 2005),
720 2009 L 2010 FFICiE, ARMEDBRA T D 2 MO R BRI #
F# (BExpA, ExpB) DA X OREICFROICHEZEMRT D Z &R HE
S 17z (Futagawa-Saito et al., 2009; Iyori et al., 2010),

TRUKREOPTH EKICMBELRLZ2DEFIAF I VET o
KW CTh D, EFHEHEBETETATF U UM S aureus

(methicillin-resistant S. aureus, MRSA) 2 K 2 BYSE A PBE N 721F T
BRSHHFTHERAELTEY, BPROIERPEBEEZINLTWD, /NEVYEE
KRB TIE. 1999 FI2 A4 X TIELHTAF U Uit S
pseudintermedius (MRSP) 75 # & & #1172 (Gortel et al., 1999), 2004 4 LA
1 MRSP IC X 2 EBEN B L TR, HAWICHEL > T 5
(Bemis et al., 2009; Jones et al., 2007; Schwarz et al., 2008),

MRSP [ZBAT 2 M E S RKICHML TEBY . £DZ% X MRSA O
Mo x BT TE, MRSA TIHEREBFARICESHHEL D
EYHREDFMAEALTBY Il TERFRHOOEDSDTH D
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staphylococcal cassette chromosome mec (SCCmec) @ type 3 & YL JiE D
RLEI<KHEHESTLIZERELNL TS, LERH-T, 29 LEEET
BIOEHRITMRSA 7 0 — 2 OFAT PRI Z OMEICIB W TEHEL D,
MRSP TlE. SCCmec-type Ill-like & type V @ 2 FEFENHR O EE 2
SCCmec-type T 5 Z & B L TV % (Perreten et al., 2010; Wang et
al.,2012; Youn et al., 2011), L 2> L. SCCmec-type & IR 5 & O
PR 2 AT LI RIZIE S A EFE LRV, £72, MRSP 2B T 59H
JRE AU 27 HAIXEL IR I TR,

Z ZTCARMETIE, £ 4 X ORMEMNRIE B K MRSP #Ri2> W
T . SCCmec-type D 4y 4i & ExpA, ExpB & =2 — K4 5 £ K 3 il 7 & E s
T (expd, expB) DRAWRMZHFE L=, T OFER. RAEMERFKIE B Xk
MRSP @ SCCmec-type i type Il1-like & type VIZ K5I & 4L . MRSP & expd,
expB IZIXBEMEDO R N ERH LN ER ST (B 1E),

% 1 % TlX, MRSP D fi##11Z CPS @ % [7] € 3 % multiplex PCR

(M-PCR) i£(Sasaki et al.,2010), A F VU U MHEEIR T (mecd) %R

H9 % PCR .72 5 VT SCCmec typing % 1T 9 3 Fi¥H ® PCR ¥ (Kondo
et al., 2007; Perreten et al., 2010)D 5t 5 FIH O PCRiEEZ H Wi, Z D5
DO PCRIEIZMEBNICATO MERH D Z &b, MRSP DB F A
THEHR DB DO Th oo, RFFETIX, HROBRETREEO L BITE
DALA, ST O PCRIEZ 2D M-PCRIEICENT L2 LT BRE
DML 2R AT, S HIC, R L7z M-PCR &% W TR IR 4 B 3k
DT RUBREKEMAT L., ABREOFHAMEZRIAELT (F2 %),

BRI, B2 ECHEN L7 BA M-PCRIEZHWT, SIREERE
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WRLEETFESYHELIT oo, SHEREEEELO DRI LT
MRSP #£1Z 2 T, SCCmec-type Z HEFNEZ M2 — ORI E &= &
B ThHathh L7, A F U &M S pseudintermedius

(methicillin-susceptible S. pseudintermedius, MSSP) ¥k & D i & 17 -
72o T DFEF . MRSP @ SCCmec-type I1I-like & type V IZZ 1L Z LB N
J& Y« A ( healthcare-associated, HA- ) MRSP & w o & Y

(community-associated, CA-) MRSP & L TEFTEXDH I ENHL M E

ol (FB3E),



Padasd ]

= = 14 X REMIE K IE B K Staphylococcus
pseudintermedius 12 & |+ % staphylococcal cassette
chromosome mec type $ &K UK K R E R EIEF (expA, expB)

Do mEkHE

Staphylococcus pseudintermedius 134 X D& - K5O HIEH ThH Y
(Allaker et al., 1992a; Allaker et al., 1992b). X3 89 72 Jdk Yu M 7 & 9k f T
& D F AL MENR BE D 3 2R ELTHHE B TV % (Bannoehr and
Guardabassi, 2012), S. pseudintermedius \Z 153 K I i 7% % (exfoliative
toxins, ETs) ExpA 3 X N ExpB # R AT 2B fF(EL., T H D ETs
T A XRLICHFRZMITER LT, REHELZERT L2 ZERHESN
T\ % (Futagawa-Saito et al., 2009; Iyori et al., 2011; Iyori et al., 2010),
Lo L, RIEEREIEHB KO S. pseudintermedius #2315 ETs @ 5
faRAEL#REITIEEALEGFEL 72\ (Futagawa-Saito et al., 2009;
Iyori et al., 2010), F£7=. A F VU itk S. pseudintermedius (MRSP)
BRTIXEZ ETs O #1372 <. MRSP 2% ETs (C B L 729 SR & &
LD2MEIARTH D,

MRSP L 1999 12 1% U T & L(Gortel et al., 1999), & < (Z
2004 4 DL 13 /)N B W B R 68 18 T MRSP JE G 28 288 L TV 5 (Bemis et
al., 2009; Jones et al., 2007; Kania et al., 2004; Loeffler et al., 2007;
Zubeir et al., 2007), 47 ¥ F WM T MRSP R IZ S £ & F i BE T
Wz X - T4 ¥ X 4., staphylococcal cassette chromosome mec (SCCmec)
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IZ X DRI TIL 2 DD SCCmec-type KBl DH I ENHMBATWD,
O & D% SCCmec-type ll-like TdH U | BRI 2 1L U O & HCH & S
LTV % (Moodley et al., 2009; Onuma et al., 2012; Perreten et al., 2010;
Ruscher et al., 2010; Wang et al., 2012), & 9 O~ & D& SCCmec-type V T,
kL E, ¥ 4 TOHE D H 5 (Black et al., 2009; Chanchaithong et al.,
2014; Feng et al., 2012; Moodley et al., 2009; Perreten et al., 2010; Youn et
al., 2011), 723, A& X 2008 £ Descloux © 23 # L SCCmec-type
I-IIL EmA L TWab, LML, 2O type £ SCCmec-type D [E B FEE
# B T & % International Working Group on the Classification of
Staphylococcal Cassette Chromosome Elements (IWG-SCC) (21X &# &
NTELT, £/, AF VU ViitE S aureus (MRSA) H KO
SCCmec-type IIl L IZIEFR UMEEL D &6 K 3LH Tl type 11
oAl L L T type IlI-like & ERFLT 5,

SCCmec-type 72 £ 1T & 2 & As TR AIZ. MRSP £k O Hi BT 43 A7 <0 i
TTRRECEMRTDH2I LR TES, LrL, 4 XOREMRRIEIS
BT 5 SCCmec-type D3 ARIZE T 5 EN O ®E X E 72472 (Onuma et
al.,2012), = Z CTARZETIZ, EWN O A X &M NE 2 E B 3 MRSP ¥k (12

DUV T ., expd, expB DIRAF L SCCmec-type D 434 & fil £ L 72,



2 MHERE
2-1 ##

2010 = 4 H2v 5 2012 4 12 Ho M F iz, BN 3HME (R,
A, THE) O AN BE 3 Mk & 5 Lo 74 BH O R AL MR B E R
RaWmatg L Ulc, JEBI O F I EH 1L 7.9 5% (10 » H s — 15 m i) |
PERNIRERDS 37 85, MEAN 37TBHTH o7z, REORNFIZY — « X— (10
) RxbZL, =KV QO#EH), I=FaT7 - Fyv AT (7
BH), 22K (58H). X7 (SEH), FUU (4HH), 2y h—+« A==
V(48), V2 AN e NAT U ReARTIAL T UT (28H), VY
—N— ), vAF—X QE), I—Tvx— T U7 (2 8H),
FAyRNYT XS Fy— X 2= )b QEH), Vyr T T
vy TUT (28, Ny b (1HE), H (1FH), Vr—~vr -
vxN— kK (18H), X¥=—X (1), vaFrv>Y>yr— (18), U
A ~7F— (1#H) b CICHER (35H) Thol, BMIZ. FIEH
DIFETLI D — KRR T T 2 5 CRHEFE, KR) W TIiTo 7,
R LMK EZ 5% EMmEMmsY 7 b A ZRKEM (TSA; BD Japan,
HI) [C®H#%, 37CT I8 REE L Can=—%2 L7, foh
lan=—Fan=—Fk, 77 20L6%RLOICHEZ T —EBR-BO
BEPER S IZEE S W T 7 RUBKER S FrE L. UBR O IcHEai L,
R ERIZ, = 2 =—% 100 ul ® TE buffer (10 mM Tris, | mM EDTA
[pH 8.0]) (2% % L McFarland 1.0 ICFHE LD H ., 10 U O
achromopeptidase (FIEHIZE | KPk) I L TS55CICRE Lkt — |
a7 T 10 5 MR E LR & 1T o 7= (Sasaki et al., 2010), Z O KGR
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OFEEZDNAT L —RELTHWE,

2-2 Ak
2-2-1 MRSP M [l & SCCmec typing
e Ak O B RE [ € 1. Sasaki & (2010) 2 X % multiplex PCR
(M-PCR) EZHWTAT oo, AF VU VHEHEEIX, A F U Ui
PR 7 mecA % B9 % PCR % (Zhang et al., 2005)% £ i L. mecd
it x> TAF U UitEREE L7z, MRSP # @ SCCmec typing (2
1T, BE& @ 3 ff#H D PCR #(Kondo ef al., 2007; Perreten et al., 2010) %

A=,

2-2-2 REFBREFTEGCFOKRE
2 FEEH D3 2 HI i FEAE T expd, expB DT, U TFTOT 7 A4~
— (ARG, 2012, FH 15EHARRERERFFINES) ZHWE

PCR }EIZ TiT - 7=,

expA M 77 A4 ~— 33 Bl 31
forward 5’-ATTTGTTCACATGGATTTATT-3’
reverse 5’-AGGGGCATTAACAATAAGATC-3°
expB MM 77 A4 ~— 33 Bl 31
forward 5’-TTTATGACAGCTATGCTCATT-3"

reverse 5’-TCCTAAATTAGCGTCAAAAAT-3’



PCR %, )G # K Z Ex Taq AN U A 7 —F 0.2ul(Takara Bio, i &) |
10xPCR % fff iZ 2.5ul, dNTPs 4pl, % 20uM 7 7 A ~—0.25ul, # 7% DNA
Il ISR K ZIMZx CTafE%E 25ul & L7z, PCREMF X —~ 4
4 7 7 — (iCycler, Bio-Rad) % H VT 95C3 43 W] O FJ# BAE P %2 47 -
ot BAVEME 95C308, T =—V 7 55C30 B, MEXE 72°C30 B
Dty hE 30T A7 NATV, EEMERISE 72C2 51T > 72, PCR
HWEEDIT 1.0%7 T —AF )V TERKB L, BILoF U ABEKT

ﬂb@bf\_@%ﬁﬂ/*ﬁi%;% TN RN HF — /%6ﬁmub7}\_o
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3 R

ek TAIEBI N SIXAFH 74O 7 FUKERI DS, 2h 53
~ T S. pseudintermedius & [FlJE S L7, S. pseudintermedius ¥RI1ZFB 1T 5
mecA B D MRSP ¥R D &I & . § 725 MRSP RI% 70.3% (52/74 #&)
Td o7 (Table 1), FIEGIOTIEEICER T L5 L. 42 74 FEHI T 65 i
Bl (87.8%) MM H L ViE 6 7 AUNICHEEBRELZITTBY
Z O HI A1 MRSP # T 96.2% (50/52 JiE f51]) . MSSP # Tl 68.2% (15/22
JEG]) Toh o7z,

PCR {12 X %5 SCCmec typing O #E . MRSP 52 #£1% 33 #f (63.4%)
® SCCmec-type Il1-like & 18 ¥ (34.6%) @ type VIZ KBl &7z, 1
LB A6 (nontypeable, NT) Td - 72, SCCmec-type IlI-like & type V
ZURA T D5 MRSP R D BEXRKEN X% — > & ZNE 1 Fig. 1A £ 1B TR
L7,

expA, expB D S TR DO E QKB X ¥ — 2 % Fig. 2 IT- L
7. S. pseudintermedius ¥R \Z 37 5 expd ORA 1L, MSSP X 22.7%
(5/22 k) THo=dizxt L, MRSP TiX 1.9% (1/52 %) & Kl % %
L7z (Table2), 723&. Z @ MRSP # D SCCmec-type IL type V TdH -
oo —Ji expB . 18R D MSSP THH & 4L, MRSP #2613 S 1

720y o 7= (Table 2),
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4 EE

KRETIET X CTOWRIER 2> 5 S. pseudintermedius 373 BES v, %
®D MRSP HFI|EL 70.3% Th o7, WEDHREIZI T D MRSP 4 H THh
% e EATIEEER 5.1%Maluping ef al., 2014), & [E 753 29.3%(Youn
et al.,2011), 72 5 QN P [E A 47.8%(Wang et al., 2012) & . W b A
D MRSP R L WK< . EWNTIE 66.5%(Kawakami et al., 2010) & [6] 4
Thotz, ZOFRENDL, BHARTIEA X REMEREKIEIZEB VT MRSP
WEIEE M IZSH D Z &N R Iz, F£72. MRSP B E F]1X MSSP
JEF LD bEBICHEEREEEZZ T Wb, IEEOEEIC
F o TMRSP BRI NDATEENE X DL,

ETs i34 X RAEMEERIEICBT 2EBERBHER T THDHEB DL
NTWD 2, A EFHAE L7 MRSP B D expd, expB R A FITIK, A F

U UMmE & ETs I EME D2 W2 E R RIBINT,
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FT2EF AF) UMM Staphylococcus pseudintermedius
DY H &KV staphylococcal cassette chromosome mec

typing DEEILZEHME L= multiplex PCREEDHE

1 FiR

T RUKKHBIZMEREEKN - THLaT 7T —EBDEARIZ L -
Ta7r 77 —EEMHE7 NV EE (coagulase-positive staphylococci, CPS)
Lary 7 —¥EMET N EKE (coagulase-positive staphylococci, CNS)
S, CPS X CNS XV bR EMEN m W & STV 5 (Fitzgerald
and Penades, 2008), CPS [ZBLEE TICUL FTO 7THMERGEH N TV D
S. aureus, S. intermedius, S. schleiferi subsp. coagulans, S. hyicus, S. lutrae,
S. delphini, S. pseudintermedius (Devriese et al., 2005; Freney et al.,
1999),

& < T 8. pseudintermedius 1%, 2007 F IR EFINT-Z7 FUKREOH
FHSHEIZL T, A XOFEEBETH D Z &N &7 o 7= (Sasaki
et al.,2007b), CPS @ 7 B 1T A WIZ AL FHMER B EE L TWnD Z &
M5, S, pseudintermedius & LD CPS % /L —F » O AL FH A C#
BT 5 Z EIFIEFICINEE CTH o 7= (Devriese et al., 2005; Sasaki et al.,
2007b), 70, BRI AE S TlL & < IZ S. pseudintermedius 75 & ~ O 3
72 CPS Th D S aureus LRFRIE SN D Z ENEL | EFLBRREFR
07 O WG R B (2R EL &2 # W Ty 7= (Pottumarthy et al., 2004; Sasaki et al.,
2010; AH 5, 2010), 2O LEeEFRNDL, nue BlaFZ2E & LI
multiplex PCR (M-PCR) #:(Sasaki et al., 2010)=X°., | BRE% 3 Mbol %
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V)72 PCR-RFLP % (Bannoehr et al., 2009)IZ X %5 CPS @ 1E f 72 [7] & 14 73
B S Tz,

MRSA (T X 2 EGE N EFHB TR L 2> T2 0 L RIS, B
IR TlT MRSP RYLE O A AT H 24 © TV % (Bemis el al.,
2009; Gortel et al., 1999; Guardabassi et al., 2004; Kania et al., 2004;
Schwarz et al., 2008), A F > U VEIX., mecd Bl Fl2a— &k
BEHRM A=) S #Z > 737 (penicillin-binding protein 2a F 72 (% 2°)
D B-T7 7 FZLFRHEIZH L TERWEMMEEZ RT ZLICLDAELT TS,
mecAd Bifa FIXEMEML v FTH D staphylococcal cassette
chromosome mec (SCCmec) WIZAFTE L TE Y (Ito et al., 1999; Katayama
etal., 2000), mecAd BI5 1 % & 1» SCCmec N A T v U VEMED 7 Ko Ek
WHRICHA SN D &, AF U VR E R D,

SCCmec \IZ1Z W v PR DLHAERN 2HEBEL Y, O &I
Aty NOFREBAIZED D cor BIoFHEAIK (cer). b 5D EDITA
F U ritEEa— RLTWS mec BInFHAEKR (mec) THDH, &
HE TIZ 8FID cer (type 1-8) & SHEIHD mec (class A-E) D
ENTEY, cer & mec DMAHAHDLEICE DG 11 FEFH D SCCmec-type
2 IWG-SCC 12 & » THAE & 4L T W % (Hiramatsu et al., 2013;
International Working Group on the Classification of Staphylococcal
Cassette Chromosome Elements, 2009), Z ® 9 & . MRSA T X
SCCmec-type I 705 type V BN AJIZ 24 L TV % (Hiramatsu et al.,
2013), — 5 MRSP TiX., MRSA ® SCCmec-type III (ZFEE{Ll L 724 1&
SCCmec-type IlI-like, 72 5 T type VD 2 ONH A Z GO =R D+

14



B/ MRSP 7 u— > ThH I LHnHE I TWAD(Onuma et al., 2012;
Perreten et al., 2010; Wang et al., 2012; Youn et al., 2011),

— MW7 S. pseudintermedius O ¥EFMFZE1L, Sasaki H (2010) @
M-PCR {72 E B PR FIEIC L 2 W AR E . PCRIEIC K D mecd BAR
+ O ¥ H (Zhang et al., 2005)72 5 ONZ 3 Fi¥H O PCR {12 L 5 SCCmec
typing (2 DWW TITHLIL 5, SCCmec-type 1L, £ 2 %D M-PCR £
IZ K > T cer @ type & mec @ class 435 L T type 1 72 6 type V & ik
£ 3 % (Kondo et al., 2007), & 52, MRSP (2 H & &1L 5 type 11I-like
IZ DWW T, Bl PCRIEZ NG L THERR 55 Z & 23 T X 5 (Perreten et
al.,2010), O£ V0 . EHHE (S. pseudintermedius). mecA & fx+ DA 72
5 N type Ill-like % & ¢ SCCmec-type DIEHR & E 2 72D IZITAF 5
FHO PCRIEZEMT HHLENRND o7-, £ 2 TARETIL, JHME R HE K
OSTHEOEMR FHREELEEZ 2FEO M-PCRIEICENT DI LT RE
OfEFELEZXK > 7=, B L7= M-PCR JE LR 3 BERRICIS H L. 0k
X Do R L LT,
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2 MEERE
2-1 ##

CPS OIEWRR &, BEWRICFEH O H D 7 FUKEHKZ &5 15 K%
Z MR E L CH W= (Tto et al., 2001; Sasaki et al., 2007a, b) (Table 3),
M-PCR | O ¥ B EERFEIZ X, CNS 14 EfE (S. haemolyticus, S. sciuri, S.
simulans, S. xylosus, S. felis, S. chromogenes, S. simiae, S. epidermidis, S.
saprophyticus, S. lugdunensis, S. caprae, S. captis, S. hominis, S. warneri)
& Macrococcus caseolyticus Dt 15 A H Wiz, S5, WBEDOR
MM ZRFET 2 R o BERE & L CL 2011 4 9 A 226 2012 4F 8 A D ]
B AP R RN O B9 B 1 R 5% & 52 % L 7= 86 BH o il B 1% YL iE e FRR
MO T RUREKEZ N W, BIEORM EEDREITE | =& Rk
DOFETITVY (F1EFE 2-1, p6), Fobhilcan=—0D25H 59 k% =
H=—E, ST AR RIS X T —BRBROBIENIGICHES
WTT7 FUBKEREFEL, UEOSHTICHA L7, PCR ITHWD

DNA fili #1328 1 B & FARDO HFIETHME L (B 1% 2-1, p.6),

2-2 Ak
2-2-1 mecABEFREDE-HDTSA4AI—DHRE

#— o A M-PCR % (M-PCR 1) (&, BE®1 D CPS @ fE[RE D
M-PCR {EIZH BRI R E L2 mecd Bz FHEMNO T 74 ~—2MA 5
2L T, WL mecA BInFEFRKICHMAETE D HiEL Lz, mecd &
{5F1% MRSA & MRSP T 99%HHFE TH 5 Z & 226, mecd B T &
9 577 A ~—I% GenBank (www.ncbi.nlm.nih.gov/genbank/) (2 % &k

16



STV 5 il RO AL %] (MRSA, accession no. AB037671.1; MRSP,
accession no. AM904732.1) % A5IZ . Oligo Primer Analysis Software,
version 6.89 (Molecular Biology Insights) ZHH W T E L7=, 7. B
WMo 16 FEE O 7 7 A ~ —(Sasaki et al., 2010)IC >V TH ., HEREZE
D DT, 4 FHE (sch-F, sch-R, pse-F2, pse-R5) (22 W\ TEF %k B

L7, M-PCRITIZH W/ 7T A4 ~—1[% Table 4 I/~ L 7=,

2-2-2 SCCmec M —4§& typing DD TS5 4 v —FEH

% ot BB M-PCR % (M-PCR 2) I£ SCCmec-type 1, I1, 111, I11-like,
IVRLTIZ VO 6MELE#NT oMmAEELELE L, M-PCR2IZH WD 7
TA~—ky I, BEHDOFTTF 4 ~—VU X |k (Kondo er al., 2007;
Oliveira and Lencastre, 2002; Perreten et al., 2010)% =M L T 14 I D
T A4 ~v—%EH L7 (Tabled), 77 4 ~— DO ILAE L, cer & mec
EENENDETHIENRARTHY, 2O7 T4 ~—RERTFWWL

AR D el

2-2-3 BRHERFDAE
R HHERSL 1X . DNA ik o B &2 HIE % . IR 2 10 5 Be [ A7 R
L7ZDNAT 7L —hrEHWTHER M-PCR £ % %) L, PCR /)&

o= v ORI IRA 2 JE LTz,

2-2-4 HWEE M-PCREELMEEXELEDLE
M-PCR 1 8 X X M-PCR 2 ® PCR i%. K #lK % Tks Gflex DNA 7~

17



U A Z—+8 0.5ul (Takara), 2xGflex #& ik 12.5ul, 4 20uM 77 A =
—0.25pl, $57% DNAlpl ISP AR K Z Mz CTE&E% 25ul &£ L7z, PCR
iz —~ Y%A 27 7 — (iCycler, Bio-Rad) # AW <T, M-PCR 1 T
1% 98C2 M O MBEM Z1T o o8, BAVEME 98ClI0OH, 7=—1V »
7 56 C15 %, MENIG 68C45 DL v % 33 %A 7 4T\, I #& (@
E G % 68°C3 4341 » 7=, M-PCR2 T, AL 98Cl10 B, 7 =—
V27 53CI15 B, MEKIE 68C45 oty & 304 7 ViTo Tz,
PCR HEMRFEEM 1T 1.5% 7 T o —A XL TERIKB L, RIbZF V0 A%
WTHREALTEDOL T NVRZEE TN RN — R Lo, L
T R_RTCOT RUEREKIZ, itk 5 O PCR % MWW T CPS @
[ F [7] i€ (Sasaki et al., 2010), mecd & Ax 1 O A & (Zhang et al., 2005),

SCCmec typing(Kondo et al., 2007; Perreten et al., 2010) & 17\, L B LD

il R & bl Uz,

18



3 R
3-1 M-PCR 112 & % CPS & mecA & s+ D [ B H

M-PCR 1 I[ZfEEA L 722 kD 5 6 CPS D 7 BRIT A B I R 89 72
1 RO RRREREE FRICHEE Sz (Fig. 3, lanes 1-7), MRSA
(5#E). MRSP (2 ¥k) 72 & QMZ A F 2 U Uitk S. schleiferi (1 %) 1%,
BHECTHEHEDO N K EFEBIC mecd s 712 —F T 253 K (168 bp)
W43 57z (Fig. 3, lanes 8-12), FrEE O MFEIZ H V72 CNS 14 £k &
Macrococcus caseolyticus TIX /N> RIZMH & v7eh - 7= (Fig. 3, lanes
13-16, T — X 1T 4K D H R L TWDH), DNA fill K O B A R Iz &

HHIE DR R, MEBRRIT 10’ Kk T - 7= (Fig. 4),

3-2 M-PCR 2 (=& % SCCmec ® —#E typing
% W FE D MRSP 2 £k 1. M-PCR 2 (2 X Y % % @ SCCmec-type % IE fife
W HET D Z &N TE2,SCCmec-type I11-like @ MRSP ¥k i . type 3 cer
(1,791 bp) . class Amec (209 bp) 72 & TITH F I U AR E AR T O B
Petdi (831 bp) ICZENEN—FT HF 3 KON RARXZ =T XY
A& =+ 7= (Fig. 5, lane 1), SCCmec-type V @ MRSP ¥kiZ. type 5 ccr
(518 bp) & class C mec (831 bp) - 2 ARKDNY FIZXVFRETE
7= (Fig. 5, lane 2), SCCmec-type 1 70 5 type V % & > MRSA & & F 4k
IZOWTH, FEHED cor BE O mec 12—, T 5 2-4 KONV NI X
nEERIT 5 Z &N T &7 (Fig. 5, lanes 3-7) ., SCCmec-type 111-like. type
I, 725 NZ type I TiX cery mec Db O L X H725 1 KOIEFFEW
72N FO(F) 2,500 bp) RO BT b DD, SCCmec typing (2 13 52 %
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LW DO TH o7 (Fig. 5, lanes 1, 4, 5),

3-3 M-PCR 1. M-PCR 2 @ E&FK 7 Btk ~ D& B

Wk 86 IEBI D 0 BEL 77 K7 EREH 59 #RIC M-PCR 1| &\ 7z &
A, TRTOEKIT 2 FEIED CPS : S. pseudintermedius (n = 48) &
S. schleiferi (n=11) IZ[RE STz, T D 5 B 34 ¥k (S. pseudintermedius
30 Bk, S. schleiferi 4 ¥%) 7 mecA Bia 58T D5 AT v U UMMEKT
& o 72, MRSP30 tk % M-PCR2 TH#rL7c& T A, 16 £k (53%) 78 type
I11-like @ SCCmec % . 14 £& (47%) % type V &R L T\ 7=, M-PCR
2 LR D FIEIC XD SCCmec typing DFERIT. TR TCOEKT %L

7’9
—o0
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4 EE

AF U UMMEOHEIX. AXV U U EEREE L AR M
AHEBRIC LD HEN & TH 5 (Bemis et al., 2009; CLSI, 2014), L2 L
Z OHANEZ R TIE, —H#O MRSP HRIZ DWW T A F 2 U i
E a5 afREME 2N e S U TV D (Kania et al., 2004), Z D 7= . PCR
IZ XD mecA Bln T OB ITRS EMAR AT U S EE (gold
standard) & L T8k & 4L T\ % (Clinical and Laboratory Standards
Institute, 2014),

/NN W DR BRI F5 1 D MRSP F AR RIS Ag I L TH v (5
1 EOMELE D, EANO MRSP 1% 60%LL L& @mWHEHMIZH 5
(Kawakami ef al., 2010), E7-. EHTH MBI K > TIFT 47.8% & mW»
MRSP 28 & S 41TV 5 (Wang et al., 2012), KFETH S.
pseudintermedius 48 ¥R 30 ¥k (62.5%) N AF LU Vi THY . &
W MRSP 2@ Oz, ZO XI5 MRSPEDOFEE»SH LW LN TH S
2. S. pseudintermedius O A F 3 U LM EILIE AR D I 7e B TER
ERIKERICBNTHLHNHEOREHEH TH D,

ARG T R L7z M-PCR 1 1%, CPS 7 [ o 5 5 1) 7 # H 2% W] B
Tho, RHEHBIRIT10CH/ KIGKETH DI ENERI N, LR
- T, M-PCR 1 ®OEE - FpREITEMMEICHEBER < 22D mecd Bin
T & CPS i/ FELCTRIFFICOM TE 2 AMMEOEG WAL L o
77
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M-PCR 2 TlZ. MRSP ® #7277 10— T&H 5 SCCmec-type I11-like
Eotype VN HEIO FE THENIFRE L o 7c, THUSD type IZDOWT
X MRSA O & Bk THFEZ 1TV, SCCmec-type I-V I X O II-like @ Ft
6type W FHTEAHZ LR MRINT, AFETHH L7 MRSP @ [ K
4y BERR1Z SCCmec-type 11I-like & type VIC KBS, B EDOHE & — 3
95 HEH & 72 o 7= (Perreten ef al., 2010; Wang et al., 2012; Youn et al.,
2011), L7228 T, A& B L= M-PCR2 IZJEWHIIL TR T& % %
DEFEZBID,

ARETHR L7 2 FE D M-PCR £ T 2> [E 2 MRSP O f
& SCCmec typing # Bfi CTX 5720, V—F A& L L THAHAHE
Thd, B FOEKIY TMRSA DEETFRENDEASINTND LD
Z, BREFHEBETHL IO L) RBRETRELXBEBOICEAT 2 248 H»
X, AHOBRHFFHERTHDL BN D,
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Padasd

25 3 E A XHBHEEAF Y UMM Staphylococcus
pseudintermedius M5 FEF B

1 Fi

MRSP IZFH T 2 & ITHE 10 FERTEMBLTEY, 20EL <A E b
ODEERFRE CTH DL AF U Ut S, aureus (MRSA) O #55
ZIATONT&E 2, MRSA OEFMAEIT, WhzE FRICHHEL T
RT3 2 HIENER TH D, Bl 21X, MRSA % SCCmec-type 1, 11, III

WA T D BN I& Y (healthcare-associated, HA-) MRSA & |

SCCmec-type 1V, V Z EIZHRA T 2 M Y% (community-associated,
CA-) MRSA LiZKRillanDd, ZH LB FROFRIZAZED Y A
7 FEAm LB FAR L WATHR O PRI SITEM ST b, — 5 MRSP
TIX. SCCmec-type IlI-like & type V @ 2 FEIE A R D FF 72 SCCmec
type THDHIZERHPALTEHBY, F 1 EITBW TS RAMIERKLEIC
k45 MRSP @ SCCmec-type 78 Z D 2 FlIZ KBl S D Z & NHER S
7zo L2 L. SCCmec-type % BRI LRER M 5t & B S ToHdr L
TAERITIEE AV EEFELE LR, £ 2 CARETIL, S pseudintermedius J&
YefE OIREWE « THHEARFT2HM T, SMEYEICHEE LA X
IO AG T B IR o BERR & 3 73 F ISR L. AR N2 — )
BHIZEMEZe © TNT Y A 7 K1 O FFl &2 B AR BN AT - 72,

2 MMEFIE
E N oM NE B 10 ik 3 X O K F BB IR 2 <2 L.
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MBS E N B DT R 462 SEFI 2 K5 L LTz, KIEHI O A &

D AT T ERM L., DBt NT-3F 282 ¥k D S. pseudintermedius % 45 & fif
Pricftil L7z, W R E & mecd D fi 3 X T8 MRSP @ SCCmec typing
IZIX% 2 ECTHES L7 M-PCR 1, 2 & 7=, SEAIESZ PR BRI
DIANT DWW THR/NFEEHILRE (MIC) ORIE X 72I1ET 4 A7 L
B X VITo72, MRSP HRIZ S HIZ/N VR T ¢ — )L K5 VXK E
(PFGE) IC X 2B %% L., BEZHEELZFMLZ, £, S
pseudintermedius ¥ % 85 T M B X OB ERZHE Y- T LITnHE
L, SHEOBKER (FEn, MR, EBER, BERE) o0 THE
RN A2 AT o T2, MBI x® M E . Fisher ODHEERT H 5\ I
Mann-Whitney @ U & & F\W T, #HEHFAEZ (P<0.05) O DL

NEHBZARHOU ZZ7RT & L,

3 #HE

S. pseudintermedius 282 FR 1 195 & (69.1%) 7% MRSP T & - 7=, MRSP
195 ¥k ® SCCmec-type ® W &R L. type I1I-like 2% 103 ¥k (52.8%) . type V
RT3 Kk (37.4%) THDYH . 19 ¥k (9.7%) X NT Th o7z, KARIC
SCCmec-type D 43 4i & x5 L | type II-like (% type V £ 0 & & W HEJE T
ABEIEF DS & Tz, F 72, SCCmec-type llI-like IE type V I
T PFGE W OB EMMREMEN & <, EHEZE AT — 2 HIZIEH
—ToHol=, EHIZ, SCCmec-type II-like & type V @ 2 BELL#EE 2 5

AIE CTIEIABE FINEMAERERGER Y XA ZRNFTHDLZ ERHBA L,
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4 EE

ARHFZEDFE R 5 . SCCmec-type 111-like & type V X 4L 2 Uz PN Ik
gui MRSP (HA-MRSP). i@y MRSP (CA-MRSP) IS ¥ 5
ZENRBEINTE, LIRS T, 4 XD S. pseudintermedius &Y IE T
% MSSP, HA-MRSP & CA-MRSP D 3 2D X A4 T2 ET HLENH
HEFERD, Thb 3 XA TOFAMEZMENRZ - IZEBT D L,
MSSP CTid®H —ffRt 77 AHR Y HA-MRSP TIZI /%A 27U~
mERZENEWEMERZ R Lz, —JF . CA-MRSP Tl N2 —
MERTH Tz, Lo T, EEDOIHEFIZE VT, MSSP & HA-MRSP
T ERLOMEENTL EE 2 555, CA-MRSP T i3 3 A& = M3
BRICESWEHIHERRIPHEREIND, COXIREBETHEZEL
HEAF OBPL, FLHIEDORED R 2 ®mD 27210 T < A M E

MDYV X7 Zmg/NRIZIMZ 28K BWFFTE 5,
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4 5
| W

ARBFFETIE, I L T b MRSP YL E % 5% BB, & s 1 B 5]
il S AT Lo, SRR M O #r Cid, RAEME MR K E B ok © MRSP
ITRLZF N ER EBHEMEDR N & Z /R LT, S pseudintermedius, &
<12 MRSP OJFJFEMHEICE L TIEWEZARA L mn £ 5% ORI
KOMHABHFTEIN D,

KRB ALK U T2 o 7 AT Tk, MRSA OB &R R i o

YRR Y 4 B A s Y MRSP 12 b f£7F L. HA-MRSP, CA-MRSP

il
E

ELTHETELZ 2l L, 2 o5 ES O MRSP
PIEIZHEICT A0 E0IE, A% S E S ER B CTHRIEI N2 HEN
B %, AL CTHESL L 72tk B M-PCR 4% SCCmec-type 12D\ 7= =
DEEMEITAD LD, SBROEFMECHFET 20 LSE
2 bivd, £72, MSSP, HA-MRSP, CA-MRSP (X% L% 1L 572 5 3 A
ZMERE = B R LT e, 26 O HEIL S, pseudintermedius

RGEDIRRICAN L Bbi s,

AKX DO —HITU TIcAaE LT,

Kasai, T., Kato, Y., Saegusa, S. and Murakami, M. 2015. Distribution of
major staphylococcal cassette chromosome mec types and exfoliative toxin
genes in Staphylococcus pseudintermedius strains from dogs with
superficial pyoderma in Japan. J. Azabu Univ.
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General overview

Genus Staphylococcus is normal inhabitant of the skin and mucosa of
mammals and is involved in opportunistic host infections. S.
pseudintermedius is known as a major opportunistic pathogen of dogs, and
the emergence of methicillin-resistant strains has caused serious problems
in small animal medicine. Although a substantial number of reports on
methicillin-resistant S. pseudintermedius (MRSP) have been published,
there have been few reports which analyzed the association between
microbiological and clinical characteristics, or virulence of MRSP. In the
present study, we collected clinical isolates of S. pseudintermedius from
diseased dogs and analyzed them from clinical and bacteriological aspects.
We also developed rapid diagnostic tests for MRSP by modifying
conventional analysis methods.

In Chapter 1, to understand the genotypic distribution of S.
pseudintermedius, we surveyed 74 dogs with superficial pyoderma in three
veterinary hospitals in Japan. Seventy-four S. pseudintermedius strains
were isolated, 52 of which (70.3%) were mecA-positive MRSP.
Staphylococcal cassette chromosome mec (SCCmec) typing of the identified
MRSP strains revealed that the most prevalent genotype was SCCmec-type
ITI-like (63.4%) followed by type V (34.6%). These data suggested high
prevalence of MRSP strains consisting of two major SCCmec-types among

canine pyoderma in Japan. We found low prevalence of exfoliative toxin
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genes (exp) in the MRSP strains: exp4 and expB were present in 1.9% and
0%, respectively. These findings suggest no association in carriage between
mecA and exp genes in S. pseudintermedius from canine pyoderma.

In Chapter 2, we described our improved multiplex PCR (M-PCR)
methods to identify MRSP and its SCCmec-type. Epidemiological studies of
S. pseudintermedius are usually based on species identification via M-PCR
method, PCR-based detection of mecA, and three additional PCR procedures
to determine the prevalence of SCCmec-types. Thus, a total of five PCR
procedures are required to determine those characteristics of S.
pseudintermedius strains. In order to simplify the detection of MRSP and its
SCCmec typing, we integrated the complicated conventional methods by
reducing five PCRs to two M-PCRs (M-PCR 1 and 2). We confirmed that
these improved M-PCR strategies are useful for characterizing MRSP and
applied them to veterinary clinical staphylococcal strains. We successfully
and readily identified 30 MRSP strains from 86 dogs using M-PCR 1, and
determined the SCCmec-type for each of the 30 MRSP strains—type III-like
(16 strains, 53.3%) and type V (14 strains, 46.7%), both of which are
prevalent worldwide—using M-PCR2. These results were identical to those
obtained using conventional methods.

In Chapter 3, we analyzed 282 S. pseudintermedius isolates to gain
insight into the association between microbiological and clinical
characteristics of MRSP. A total of 195 (69.1%) strains were identified as
mecA-positive MRSP and classified into genotypes by staphylococcal
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cassette chromosome mec (SCCmec) typing. We determined 103 of 195
(52.8%) strains as SCCmec-type Ill-like, 73 (37.4%) as type V, and the
other 19 (9.7%) as nontypeable. SCCmec-type III-like MRSP strains were
statistically-significantly correlated with hospital admission and
antimicrobial therapy, and exhibited a homogeneous genotype similar to the
ST71-MRSP that was known as a global endemic clone in dogs. In contrast,
SCCmec-type V MRSP strains were not highly-correlated with those
histories and exhibited genotypic and phenotypic heterogeneity. These
properties of MRSP strains with SCCmec-types Ill-like and V were similar
to those of healthcare-associated (HA-) and community-associated (CA-)
methicillin-resistant S. aureus (MRSA), respectively. Thus, we here
designated SCCmec-types III-like and V as HA-MRSP and CA-MRSP. We
also presented the therapeutic approach and simplified screening method for
each genotype in the present study.

Such a genotypic classification of MRSP strains in association with
clinical background would be helpful in formulation of infection control
measures and treatment strategies in veterinary practice.

In conclusion, we analyzed canine S. pseudintermedius infections and
demonstrated that cutaneous pyoderma caused by MRSP had no relationship
with exfoliative toxins. We also found that MRSP with SCCmec-types
I1I-like and V were analogous to HA- and CA-MRSA. To assess whether
this classification could be applied against the MRSP isolates from any part
of the world, further studies in many regions and countries need to be
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conducted. Our improved M-PCR strategies would be helpful in future

epidemiological studies.
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Fig. 1 Multiplex PCR analysis of ccr gene complex (A) and mec gene
complex (B).

Lane 1, SCCmec-type IlI-like MRSP; lane 2, SCCmec-type V MRSP;
lane 3, SCCmec-nontypeable MRSP. (A) Upper bands in lanes 1 and
2 represent types 3 and S5 ccr genes, respectively. Lane 3 is a
nontypeable strain that possesses mecA gene only. (B) Lanes 1 and 2

show single bands specific to class A and class C mec.
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Fig. 2 PCR analysis of exfoliative genes.

Lane 1, a MSSP isolate carrying the expA gene; lane 2,
positive control strain for expA; lane 3, a MSSP
carrying the expB gene; lane 4, positive control strain

for expB.
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Fig. 3. Modified multiplex PCR 1 (M-PCR 1) for methicillin-resistant
coagulase-positive staphylococci (CPS) identification.

Lane 1, S. aureus (GTC 286); lane 2, S. intermedius (JCM 2422); lane 3, S.
schleiferi (JCM 7470); lane 4, S. delphini group A (DSM 20771); lane 5, S.
hyicus (JCM 2423); lane 6, S. pseudintermedius (LMG 22219); lane 7, S.
delphini group B (h-2C); lanes 8-9, MRSA (NCTC 10442 and NVAU
06003); lanes 10-11, MRSP (NVAU 06002 and NVAU 06045); lane 12,
methicillin-resistant S. schleiferi (TKCC 10049); lane 13, S. sciuri;lane 14,
S. xylosus; lane 15, S. felis; lane 16, Macrococcus caseolyticus;lane 17,

water (negative control); M, molecular weight marker.
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(926 bp)

mecA
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Fig. 4. Sensitivity assay for M-PCR 1.

Target products (923 bp of S. pseudintermedius and 168 bp
of mecA) are marked by arrows.

Lane 1, 10° cells equivalent (one uL template); lane 2, 10*
cells equivalent; lane 3, 103 cells equivalent; lane 4, 10>
cells equivalent; lane 5, water (negative control); M,

molecular weight marker.
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Fig. 5. Modified multiplex PCR 2 (M-PCR 2) for the SCCmec-type
determination.

Lane 1, SCCmec-type III-like MRSP (NVAU 06002); lane 2, type
V MRSP (NVAU 06045); lane 3, type ] MRSA (NCTC 10442);
lane 4, type I MRSA (NVAU 06003); lane 5, type IIIl MRSA
(85/2082); lane 6, type IV MRSA (NVAU 06032); lane 7, type V
MRSA (TKCC 12053B); M, molecular weight marker.
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Fig. 6. Conventional PCRs for the determination of SCCmec-types of MRSP.
Lanes 1-4 and 5-7 were PCR products from SCCmec-type III-like MRSP
(NVAU 06002) and SCCmec-type V MRSP (NVAU 06045), respectively.
Lane 1, type 3 ccr; lane 2, class A mec; lane 3, cadB(-); lane 4, products
by M-PCR 2 (=lane 1 in Fig. 5.); lane 5, type 5 ccr; lane 6, class C mec;
lane 7, products by M-PCR 2 (= lane 2 in Fig. 5.); M, molecular weight

marker.
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Fig. 7. PFGE, antibiogram type, and SCC mec — types of methicillin—resistant

Staphylococcus pseudintermedius strains.
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Table 1. Distribution of methicillin-resistant S. pseudintermedius

strains from canine pyoderma

No. (%) of strains

S. pseudintermedius 74 (100)
Methicillin-susceptible 22 (29.7)
Methicillin-resistant 52 (70.3)

SCCmec-type Il-like 33
SCCmec-type V 18
Nontypeable 1
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Table 2. Distribution of two exfoliative toxin genes among

S. pseudintermedius strains

No. (%) of positive strains

S. pseudintermedius n

expA expB
Methicillin-susceptible 22 5(22.7) 1(4.5)
Methicillin-resistant 52 1(1.9) 0 (0)
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Table 3. Reference CPS strains used for this study.

SCCmec-

Species Strain mecA  ccrtype mec class type Reference

S. aureus GTC 286" -
NCTC 10442* + 1 B I Ito et al (2001)
NVAU 06003* + 2 A II Sasaki ef al (2007a)
85/2082* + 3 A I Ito et al (2001)
NVAU 06032%* + 2 B IV Sasaki ef a/ (2007a)
TKCC 12053B*  + 5 C A% This study

S. intermedius JCM 24227 -

S. schleiferi subsp. JOM 74707 i

coagulans

TKCC 10049*% + 5 C A% This study

S. delphinigroup A DSM 207717 -

S. hyicus JCM 24237 -

S. pseudintermedius ~ LMG 222197 -
NVAU 06002* + 3 A Ill-like  Sasaki ef al (2007a)
NVAU 06045%* + 5 C v Sasaki ef al (2007a)

S. delphini group B h-2C* - Sasaki ef al (2007b)

T, type strain; *provided from Juntendo University; fclinical strains identified each

species and SCCmec type by conventional methods.
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Table 4. Primers used in the multiplex PCRs.

Primer for Nucleotide sequence (5°-3%) Specificity SCCmec- Size Reference
PCR type (bp)

M-PCR 1 (for species identification of CPS and detecting mecA)
M-mecAF2 GCGATCAATGTTACCGTAGTT mecA 168  This study
M-mecAR2 AAGCGATAATGGTGAAGTAGAA
au-F3 TCGCTTGCTATGATTGTGG S. aureus 359  Sasaki eral (2010)
au-nucR GCCAATGTTCTACCATAGC
in-F CATGTCATATTATTGCGAATGA S. intermedius 430  Sasaki eral. (2010)
in-R3 AGGACCATCACCATTGACATATTGA-

AACC

sch-Fed AATGGCTACAATGATAATCACTAAagat S. schleiferi subsp. coagulans, 526  Sasaki etal. (2010)
sch-Red CATATCTGTCTTTCGGCGCGcega S. schleiferi subsp. schleiferi modified in this study
dea-F TGAAGGCATATTGTAGAACAA S. delphini group A 661  Sasaki eral. (2010)
dea-R CGRTACTTTTCGTTAGGTCG
hy-F1 CATTATATGATTTGAACGTG S. hyicus 793  Sasaki eral. (2010)
hy-R1 GAATCAATATCGTAAAGTTGC
pse-F2ed TRGGCAGTAGGATTCGTTAAatg S. pseudintermedius 926  Sasaki eral. (2010)
pse-R5ed CTTTTGTGCTYCMTTTTGGgctt modified in this study
deb-F GGAAGRTTCGTTTTTCCTAGAC S. delphini group B 1135  Sasaki et al. (2010)
deb-R4 TATGCGATTCAAGAACTGA

M-PCR 2 (for determine SCCmec typesI to V and III-like)
al AACCTATATCATCAATCAGTACGT type 1 ccr I 695  Kondo et al. (2007)
o2 TAAAGGCATCAATGCACAAACACT type 2 ccr I, IV 937  Kondo et al. (2007)
a3 AGCTCAAAAGCAAGCAATAGAAT type 3 ccr III, II-like 1791 Kondo et al. (2007)
Be ATTGCCTTGATAATAGCCITCT
YR CCTTTATAGACTGGATTATTCAAAA- type 5 ccr m, v 518 Kondoer al. (2007)

TAT
YF CGTCTATTACAAGATGTTAAGGATA-
AT
187 ATGCTTAATGATAGCATCCGAATG class B mec LIV 2827 Kondoet al. (2007)
1S2(iS-2) TGAGGTTATTCAGATATTTCGATGT class C mec A% 804  Kondo et al. (2007)
mA7 ATATACCAAACCCGACAACTACA
MECI P2 ATCAAGACTTGCATTCAGGC class A mec II, 101, 209  Oliveira et al. (2002)
MECI P3 GCGGTTTCAATTCACTTGTC IMI-like
sccmeclll-F4 AACAGCCATGACAAGCAC flanking region of the cadmium  III-like 831  Perreteneral. (2010)
resistance operon
scc241-F6 AAGACTTAGCAGGAAAACGC cadmium resistance operon, I 1118 Perretenetal. (2010)
cadB
sccmeclIl-R3 TAATGCCCATCATTTCAC
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Table 5. Analysis of risk factors for methicillin—-resistant Staphylococcus

pseudintermedius
Variable level No. (%) of MRSP strains No. (%) of MSSP strains OR 95%CI  p-Value
with SCCmec-types
IMI-like and V
(n=176) (n=187)
Age in years 8.32 £0.307 6.69 £0.414 0.002
Sex
Male 88  (50.0) 46  (52.9) 0.89 0.5329-1.491 0.70
Female 88  (50.0) 41 (47.1)
Specimens collected from
Skin lesions of pyoderma 108 (61.4) 63 (72.4) 0.61 0.3457-1.059 0.10
Ear discharge 50 (284) 23 (264) 1.10 0.6192-1.969 0.77
Surgical wound or catheter site 5 (2.8) 0 0) 7.74 0.4368-137.3 0.10
Clinical history
Underlying diseases 137  (77.8) 57  (65.5) 1.85 1.048-3.261 0.04
Allergic dermatitis 100 (56.8) 47 (54.0) 1.12  0.6680-1.877  0.69
Cushing's syndrome 16 (9.1) 3 (3.4) 2.80 0.7931-9.885 0.13
Hypothyroidism 18 (10.2) 7 (8.0) 1.30 0.5221-3.247 0.66
Neoplasm 4 (23) 3 (34) 0.65 0.1424-2977  0.69
Cardiac disease 7 (4.0) 3 (3.4) 1.16 0.2924-4.600 1.00
Hospitalization and surgery 53  (30.1) 9 (10.3) 3.73 1.744-7.998 0.0003
Medication history of systemic therapy
Antimicorobials 142 (80.7) 53 (60.9) 268 1.514-4.741 0.001
Number of classes of antimicrobials  1.41 +0.084 0.89 £0.096 0.0002
B-lactams 142 (80.7) 53 (60.9) 268 1.514-4741  0.001
Cephalexin 81 (46.0) 23 (26.4) 237 1.353-4.159 0.003
3rd generation cephalosporins 28 (159 6 (6.9) 2.55 1.015-6.426 0.05
Cefovecin 15 (85) 1 (LD 8.01 1.040-61.72  0.02
Fluoroquinolones 30 (17.0) 10 (11.5) 2.57  1.222-5.391 0.01
Trimethoprim/sulfamethoxazole 17 (9.7) 2 2.3) 454 1.025-20.14 0.04
Macrolides 11 (6.3) 2 2.3) 2.82 0.6101-13.00 0.23
Chloramphenicol 7 (4.0 2 (23) 229 0.4839-10.84 035
Tetracyclines 25 (14.2) 15 (17.2) 0.79 0.3950-1.599  0.58
Glucocorticoids 46  (26.1) 25 (28.7) 0.88 0.4949-1.557 0.66
Medication history of topical therapy
Antimicorobials 93  (52.8) 39  (44.8) 1.38 0.8232-2.310 0.24
Number of classes of antimicrobials ~ 0.99 £ 0.090 0.70 £0.111 0.05
Mupirocin 33 (18.8) g (92 228 1.004-5.174  0.048
Fluoroquinolones 45  (25.6) 15 (17.2) 1.65 0.8596-3.163 0.16
Aminoglycosides 55 (31.3) 30  (34.5) 0.86 0.5007-1.490 0.67
Macrolides 5 (2.8) 4 (4.6) 0.49 0.1607-2.347 0.49
Glucocorticoids 73 (41.5) 39 (44.8) 0.87 0.5195-1.465 0.69
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