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DAP JE 1 MRSA 2355 BE & L7z,

15O DAP JEESTE MRSA 3 R12, RS
MERETARDL &L B2, DAP EEZ DO ZER I
DWT, MEFRIRET I b RET L 72,

ME ERE

FRARRYE = DAZET

2013 4F 12 H 2° 5 2016 4F- 4 JJ £ TO Wi I DAP
R T MRSA BEAYI8E S L7230 KRR KA b
WCABERE 8Bl R E L, WEE AT, BURIMR
HaiTo7.

EN G = R SRy Y NE S ) B S BV, s
BTITo 72 KFAE T 16-068) o
FREMS L UHEZORE

Xt GUERF] 8 B D B 0 O o HE S L7 DAP R
% MRSA F 8 #k % vy, FREERRIL ATCC29213 #i %
Avi7zo B EEFRRFNGE T O DAP O 3EH &1
HERIE A A1) 2 — TV (B-test® Y A A Y 7 A+
Yt 21) 2 — k& *) . DAP @ MIC %% 1 pg/dl %
2 % W & IR R & FI e L 7o SEAB s 1 R
EEEEAIRE T, RO 7L — b & Bk
TR L7727V — b O THE L7z,

POT &S & 2 Bk DOEREMEDI&ET
BAROMETEIZ, ¥ h Y — =7 A S-S A T
POT ¥ v M #JHWTAT o7z (&7 K B,
M L), 7Y — =7 A DNA #HR#EZ2 JH
THHWHEODNA ZHiE L, 2O~ LVF 7L v
7 A PCR 41> 720 #5172 PCR EW % 7 H 1 —
AT IVERIKE) (PFGE) T L. FEILL 72N
F78% — 2706 POT il % S L CHIFRM o H s
W4T - 720

HEERTICL MM EnEE

POT 12 £ 25 TS OMER L D, [[—
70— OURENREVEHELZ S KO B 1

6% 2w

& RO 3 #RE R L 72

FWHRE 12MICEEDO VEM # & L7223 2 —
F—k v b EREM (MHA) T 28R kAR
L7oo MEERT. BE ENG. BLUOWE 2 EmME
D W ¥k % H v» T E-test £ T VCM. TEIC, DAP ®
MIC % #ll7E L 72,

& ES

FAT T G5B S 72 MRSA = E L8 7
R BRI RRIZ 2,122 BT, MRSA 1 1,443 B2
ENze 209 5 DAP B35 S 72 HERIE 193 B
EBLZ1IEICEY L. HEERKSFHEETIX
DAP RS O IR 73 BERR 2 10 #RFED © L7225,
Hitiik CHE L2 7L — N COFMEDOK R, 2%
| DAP &1 &Ik, 8 #RCIGET L 727,

DAP FERES % MRSA R BEEEFIDERARE = &8

8 JE B O IR TS 5 & #%a# % Table 1 1278 L 720 4
WL 8 JEBIH 7 HEBIAT 60 W LLE T, EfER AT e
BIASHME T > s O — VAR EOERIFTH o 720 HEIR
FWRPEBHEC X 2 BN EITIE 7 EGI T 6 FEBNIL LR
EHT. VIEBNI IR ENT TdH - 720 7 IEBIDSILTE 7
VT I UEIE 3.0 gdL DUT & RSREIREETH - 729,
ABEER (. 8 FEBIH 6 FEFIA 100 H DL 1, oD 2
FEBIZ 60 HAL & BRI ARSI CTH > 72,

L MRSA (& 3 AEZB

SHEBI DR % & L HIMRSA Fd 513 17 2 —
RTHho7zo &FIZDAP G- 31, 5 H 3 EH
X DAP DAHZ S VCM & %\ 1L LZD 23 5- & 1 C
V7zo 8 BIZRE L T DAP 2 G- SN B ¥ —
FIZ104C, 209 b5 Y — FIZiE#E, 4
EV—FIZAER 12V = FEIARETH - 72
VCM 1 3 ER].S TV — FIZEG N3 Y —
FCHERE. ANEARENZE 1T ZEY = FTh o7,
LZD E 2 fEf 2 =¥V — FiZfHxG3h, 2 2V —
F& DR L7zo DAP, VCM B X U8 LZD DAt odi
MRSA D5 S NZEFNI A SN o 72,

MRSA 12 & % B IME F 7213 B ME 12 2 - 7252 6
TFRD Do 72,

L MRSA ELINNOMEERE

PUMRSA HEDAMCH G- SN PHEE IO W T
Table 2 27" 9o 2T MRSA LIS OB A3 BE S 1L
72H%, PLMRSA DAL OPUHE G S N7z ER]
W T7TERTH-720 ZOTEFDHH, £7 70X
R VRPIREED S FEGI L fe b % <o RITH LN

(2)



2018 4 4 A AMs% . 77~ AT IREZYE MRSA OIS B X O FA9HET —233 —
Table 1 DAP JEf&S21E MRSA 7 8EBI D 5 & Bk
; P , 4 MRSA #HTMRSA [iR HLMRSA K HMRSA iR  PHIMRSA R AFE
PR R RER B ien w0 AR ®@ AR K®  BR RO AR N
. e pi s g VRIS I s G PN G
1 60mft & JEBIHEI %% e FIEI®E  VCM AN LZD (i 5 DAP Ffed  VCM (BT ) 156 H
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6 60mf B ERhg L 53 DAP (i) 64 H
. SRR T HEIRIA " R
7SO Wi mieeze B PAP i
e g WM BERmTE " G
8 30mA wlk ke % DAP (e 128 1

D LRYLASEDS 3HER, B-T 7 ¥ v — Y IHEER A
NV U RIUWED 2 FEBI T H > 72

L MRSA FE(CX 7 3 FHIRSE

BiR 5 BERR 8 R D 5 B, 7 BRIZ VCM 12 &2 M %
RL72H 18 (EBT 6) 13 4.0 ng/ml & VCM HE
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D HEFN L 8 B 4 T 2.0 pg/ml & MIC % 7R
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TSR L HE 8720 LZD 1. 8 BRETHS
%R L. ABK 1 1 BROADSTHETH - 72 GER 6) -

DAP $¢5- & B O3B D\ CHEZE % 4T o 72§58
8 JiE B 3 E B (JE B 2, 4,7) S DAP ¥ 5 12
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Db 5Kk GER2,3,4,5,8) ARE—0r0—rT
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LD POT HEOFER L D . 8 ¥k 5 R (GEH 2, 3,
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Sz (EBI ). F 72, VEMBEE 1B %12
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Table 2 DAP FEEE MRSA 4 BEFIIZ BT 55T MRSA LM O TR P 5-

JiE 1 MRSA PIoto> 55 HEw PUMRSA LA O HTR
1 Pseudomonas aeuginosa ANVT 7 A NFF =)L - M)A NT) L (ST EH])
2 MSSA O FIREKL @ FINTI L - ERTT Y
@7 M)TFVY @ ETIFIL
® LR7axH v
3 Corynebacterium spp 7 FRTI Y
4 Streptococcus aureus Q72X — @ FIRSKL B THrRFTI >
@ IhT77rrFy FEHEE)
5 Serratia marcescens AT L
6 Corynebacterium spp O FINI L ERTTY @ kTS
7 Pseudomonas aeruginosa L
8 Corynebacterium spp 77V v

Abbreviations : MRSA (Methicillin-resistant Staphylococcus aureus)
MSSA (Methicillin-susceptible Staphylococcus aureus)
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Table3 DAP JEI&ZE MASA D H MRSA 3 2% ¢ Table 4 POT £ X % W OAHFRE: O fENT
S Jak
% B M . POT I
JEFHI 2 MEFR TE
SEB POT1 POT2 POT3
VCM  TEIC LZD DAP ABK
1 93 209 109
1 2 <2 <2 2 4 2 92 191 98
2 2 <2 <2 2 4 3 92 191 98
3 2 4 4 1.5 2 4 92 191 98
4 2 <2 2 4 5 92 191 98
5 2 <=2 <1 2 4 6 106 183 32
6 2 <=2 <=2 L5 >8 7 93 191 103
7 2 <=2 <=2 1.5 4 8 92 191 98
8 2 <=2 2 3 2

Abbreviations : VCM (vancomycin), TEIC (teico-
planin), LZD (linezolid), DAP (daptomycin), ABK
(arbekacin)
sk G EERRFREE) CllE L7z MIC 2R L
TV, DAPIZ DWW CIXHMET L7z E #R L
720 (AT : pg/ml)

Table 5 VCM BEFE12 X AH1 MRSA 3 #H Sz 0 24k

Abbreviations : POT (Polymerase chain reaction-based open
reading frame typing)

A i) HEEE 1AM R MR R 2 B 1%
HEBI
VCM  TEIC DAP VCM  TEIC DAP VCM  TEIC DAP
1 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0 4.0
6 4.0 4.0 2.0 4.0 4.0 4.0 4.0 4.0 4.0
7 2.0 4.0 2.0 2.0 4.0 4.0 2.0 4.0 2.0
8 2.0 4.0 2.0 2.0 4.0 4.0 2.0 4.0 2.0

(WAL : pg/mL)

Abbreviations : VCM (vancomycin), TEIC (teicoplanin), DAP (daptomycin)
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4,7) X DAP ¥ 5-HICIEI SN ED D S

(4)



201844 H

72 MRSA ¥R CH 5 Z L 2SHIBH L 72,

MRSA J&GLHE O BRI 5 Tl R - BkE8
FRRBRGE R B R, BET %8, BEAYREE O,
W ILOAES] b B HEA G- 7215 T OGS B 7
PFETHY . 7)) N U REERE % R
BERLELRERETH 72, T2, &flimpEa > k
0 — VA B ORERIG % BB EICHE L. EfTho%E
BINKEMTH o722 & LB TH > 770

HEPRIR B TR ERBERE DI T I AE o TRGYE
DEERALT BB L V32 SR OMEFIT DT
MRSA 3 TiH # W 2 R L DAP JE &= 14%
MRSA # % 738 L R 3T WKL Td - 72 geEA %
ZAHMNTz, SHIT, BHFEETICIE DAP 5@ H &
ZF DRNBIREZ R L. SAUS & 0 IR ANk
BIEE LD LR, F/21EEW 2 & T DAP JEI%
ZYHEMRSA #FE LTV EDOHELH VY, K
W2 VER s B A% o 72 H D DAP JEIE A 1
MRSA 2SS IS SN HE O —D2 L E 2 5
n7z.

DAP FEJE 2T MRSA D e HY AL E O IG R O
J MR AEH T IC B L 22200 3AHTH B 55, A0
MECHGENZ 10 DEHEIEY —FD ) 65
Yy — FIZER, 4 =Y — FIZERTHY . DAP
KD MRSA FEOD EGE 1S3 LT h . DAP X
BRI E% 0,

DAP RO IV E R L. BEHEIZF v —
SN L oBEEF v - VESICHE AT A E
THIFIE % BB L CRENICER T2 MEETH
D WIS DAP JEEZMEDRE A 71 = X 12 MRSA
Nl EDbtET v — Vo E 2 2FTRHETE R
e ZORFE FUIHIPETT5EE26NT
WA Z OMIFLIE D F ¥ — ¥ OEALIEE T
BIZX DI BH, S5 IHIfEEO R b IR
DFERIZ%R % L OFEDLH S, MFEELEIX veM
IR BT LD FE & LTHESNRTB DY,
VCM ~DEFE 7S DAP O IR A /R T IHRKIZ 2 D
5 D% 52T VCM fF1E T T MRSA # DO kAL
BRIV E SNk E TR 21T o720 2
DFEF, ARETODAP OMIC 28 LH L7ze 2O
KFIZ, VCM OIEFE T DAP O KT S+
BAFEM DO ERN 7 B W BEMEATRIE S 722

DAP JEJE 21 MRSA #RIIH TdH % A5, FEIRIER
BN EOREBEREEE L, SR E LB %
MRSA BEHIEZ 2 L TV L A, 51213 VEM %

A s 7 <A U IREZYE MRSA OBRZEM B L OHIH F09HET

—235—

DAP 7% & OPL MRSA ENDIEENH B Z & 7 & T,
£ 1) DAP JEREE MRSA #2055 < 43 & 115 T RE
HEDd %o

MRSA &G B H DGR IZH#E D 5 6. DAP JF
&% MRSA MRS T 2 W e 2 Z 1 L 2255
EHTLVENHDLEEZHND,

FIRMERIZDWT ; RIFFEIZH 72 > TOFIZEAE
A 72 »

X 8

1) MRSAERIEDHHEIT A FT7 4 Y MEREE
21 MRSA EBEDER A KT A ¥ —UGEM
—o 2017, http://www.kansensho.or.jp/guidelines/
pdf/guideline_mrsa 2017revised-edition.pdf

2) JREGEE . BENERA RS — XA T A
0 P9 2% B 1 i (2015 4F #2) o https://janis.mhlw.
go.jp/report/open_report/2015/3/1/ken_Open_
Report 201500 (clsi2012) .pdf

3) JEATIEE - BENIEEO K — A T Y A
BE P 2 B 1 e (2016 4F-#L) o https://janis.
mhlw.go.jp/report/open_report/2016/2/2/zen_Open_
Report 201601.pdf

4) Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK,
Gorwitz RJ, Kaplan SL, Karchmer AW, Levine DP,
Murray BE, J Rybak M, Talan DA, Chambers
HF : Clinical practice guidelines by the infectious
diseases society of America for the treatment of
methicillin-resistant. Staphylococcus aureus infec-
tions in adults and children 52 : e18-55, 2011

5) Friedman L, Alder JD, Silverman JA : Genetic
change that correlate with reduced susceptibility to
daptomycin in Staphylococcus aureus.
Agents Chemother 50 : 2137-2145, 2006

6) BE [ EREBIREIOEEEZ RITTEROKR
Ffo BURFRSAALE 49 A71-82,2008

7) Sader HS, Farrell DJ, Flamm RK, Jones RN :
Daptomycin activity tested against 164457 bacterial
isolates from hospitalised patients : summary of 8
years of a worldwide surveillance programme (2005-
2012). IntJ Antimicrob Agents 43 : 465-469, 2014

8)  Yoshizumi A, Ishii Y, Iwata M, Murakami H, Yumoto
S, Yasui K, Maehara C, Fukuzawa S, Enokizono K,
Tateda K : Daptomycin susceptibility of 833 strains
of Gram-positive cocci from a university hospital in
Japan (2009-2011). Diagn Microbiol Infect Dis
80: 151-153,2014

9) Takesue Y, Watanabe A, Hanaki H, Kusachi S, Ma-
tsumoto T, Iwamoto A, Totsuka K, Sunakawa K,
Yagisawa M, Sato J, Oguri T, Nakanishi K, Sumi-
yama Y, Kitagawa Y, Wakabayashi G, Koyama I,
Yanaga K, Konishi T, Fukushima R, Seki S, Imai S,
Shintani T, Tsukada H, Tsukada K, Omura K, Mika-

Antimicrob

(5)



—236— O

10)

11)

12)

13)

14)

mo H, Takeyama H, Kusunoki M, Kubo S, Shimizu J,
Hirai T, Ohge H, Kadowaki A, Okamoto K, Yanagi-
hara K : Nationwide surveillance of antimicrobial
susceptibility patterns of pathogens isolated from sur-
gical site infections (SSI) in Japan. J Infect Chem-
other 18 : 816-826, 2012

Hanak, Cui L, Ikeda-Dantsuji Y, Nakae T, Honda J,
Yanagihara K, Takesue Y, Matsumoto T, Sunakawa K,
Kaku M, Tomono K, Fukuchi K, Kusachi S, Mikamo
H, Takata T, Otsuka Y, Nagura O, Fujitani S, Aoki Y,
Yamaguchi Y, Tateda K, Kadota J, Kohno S, Niki
Y : Antibiotic susceptibility survey of blood-borne
MRSA isolates in Japan from 2008 through 2011. J
Infect Chemother Sep 20 : 527-534, 2014

Baxi SM, Chan D, Jain V: Daptomycin Non-Sus-
ceptible, Vancomycin-Intermediate Staphylococcus
aureus Endocarditis Treated with Ceftaroline and
Daptomycin : Case Report and Brief Review of the
Literature. Published in final edited form as Infec-
tion 43 : 751-754,2015

ARA = BRI & EAE, Vv 7T 1 B
2D MR A K4~ 20130 HEIRI
FHERERIZ © 279-286, 2013

Rose WE, Rybak MJ, Kaatz GW : Evaluation of
daptomycin treatment of Staphylococcus aureus bac-
terial endocarditis : an in vitro and in vivo simulation
using historical and current dosing strategies. Jour-
nal of Antimicrobial Chemotherapy 60 : 334-340,
2007

Straus SK, Hancock RE : Mode of action of the new
antibiotic for Gram-positive pathogens daptomycin :
comparison with cationic antimicrobial peptides and
lipopeptides. Biochim Biophys Acta 1758 : 1215-

(6)

R R

2

15)

16)

17)

18)

19)

20)

M RE 6% 2w

p=010]
s}

1223, 2006

Bayer AS, Schneider T, Sahl HG : Mechanisms of
daptomycin resistance in Staphylococcus aureus :
role of the cell membrane and cell wall. Ann NY
Acad Sci 1277 : 139-158, 2013

Mishra NN, Yang SJ, Sawa A, Rubio A, Nast CC,
Yeaman MR, Bayer AS : Analysis of cell membrane
characteristics of in vitro-selected daptomycin-resist-
ant strains of methicillin-resistant Staphylococcus
aureus. Antimicrob Agents Chemother 53 : 2312~
2318, 2009

Boucher HW, Sakoulas G : Perspectives on Dapto-
mycin resistance, with emphasis on resistance in
Staphylococcus aureus. Clin Infect Dis 45: 601-
608, 2007

Gasch O, Pillai SK, Dakos J, Miyakis S, Moellering
RC Jr, Eliopoulos GM : Daptomycin In Vitro Activ-
ity against Methicillin-Resistant Staphylococcus
aureus Is Enhanced by D-Cycloserine in a Mecha-
nism Associated with a Decrease in Cell Surface
Charge. Antimicrob Agents Chemother 57 : 4537~
4539,2013

Levy DT, Steed ME, Rybak MJ, Guo Y, Gialanella P,
Hanau L, Muggia V, Ostrowsky B : Successful treat-
ment of a left ventricular assist device infection with
daptomycin non-susceptible methicillin-resistant
Staphylococcus aureus case report and review of the
literature. Transpl InfectDis 14 : E89-96, 2012
Murthy MH, Olson ME, Wickert RW, Fey PD, Jalali
Z : Daptomycin non-susceptible meticillin-resistant
Staphylococcus aureus USA 300 isolate. J Med
Microbiol 57 : 1036-1038, 2008



2018 4 4 A As% . ¥~ A YIRS ME MRSA ORI 3B X O 09kt —237 —
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Abstract

Background and objectives : Although the incidence of methicillin-resistant Staphylococcus aureus (MRSA) infection has
recently started decreasing in Japan, it remains the most common resistant bacterial infection. Daptomycin (DAP) was
approved as a new anti-MRSA drug in 2011, and cases of DAP non-susceptible MRSA (DAP-NS) infection have recently been
reported both in Japan and overseas. We conducted a bacteriological analysis and clinical study of eight strains of DAP-NS
isolated at a single hospital to examine background factors and risk factors for development of DAP-NS.

Methods : DAP-NS (MIC > 1 pg/ml) was isolated from eight patients hospitalized at Saitama Medical University Hospital
between 2013 and 2016.  Analysis for the clinical study was performed using medical records. Drug sensitivity measurements
and measurement of MIC changes due to antibiotic exposure were performed for the bacteriological study.

Results : All eight patients in this study were treated with DAP. Five recovered completely and tested negative for
MRSA, and two began recovering. The remaining one patient did not respond to treatment. The three patients treated with
vancomycin (VCM) recovered, began recovering, and showed no change in condition. ~Similarly, the two patients treated with
linezolid (LZD) both recovered completely. Clinical analysis revealed that all patients had diabetes and seven were aged 60
years or older and were undernourished. Analysis by the POT method for the bacteriological study showed that five of the
eight strains were identical clones. Measurements of MIC changes due to antibiotic exposure suggested that exposure may
increase the MIC of other drugs.

Conclusion : Seven of the eight strains of DAP-NS responded to treatment with DAP.  Results of bacteriological analysis
showed that more than half of the strains were identical clones, indicating a high likelihood of hospital-acquired infection.  This

finding suggests a further need to prevent hospital-acquired infection and MRSA resistance in the future.

(Key words) : MRSA, Daptomycin, Non-susceptible, Intractable infection, Nosocomial spread
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