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. The new oxazolidinone antimicrobial, linezolid (LZD), has been approved for the treatment of infections caused by gram-
positive bacteria, including methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant Enterococci
(VRE). Though LZD-resistant strains have been reported in Europe and the United States, none have yet been discovered in
Japan. We report the case of a patient with intractable retroperitoneal abscess infected with E. faecium who was initially
treated successfully with LZD but E. faecium subsequently exhibited resistance to LZD. The patient was a 66-year-old fe-
male in whom most of the E. faecium infection was detected in the retroperitoneum. Neither teicoplanin (TEIC) nor vanco-
mycin (VCM) had any effect so LZD was then administered at a dose of 1,200 mg/day. The subsequent clinical course was
good but following withdrawal of LZD, the infection recurred and was aggravated. The administration of LZD was restarted
and the patient recovered when it was continued over the long-term. However, during this period E. faecium became LZD-
resistant with the resistance stemming from a G2576 T mutation of the 23S rRNA gene, which suggests that long-term ad-
ministration can be a tolerance-related risk factor and that LZD induces the resistance mechanism at a certain frequency of
usc. Pharmacists responsible for infection control should therefore conduct sensitivity testing on isolates from the beginning

of LZD treatment to monitor for resistance to LZD.
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EERFMOESRIZE D B\, REAEINEDORERS
BB SHENL TB Y, BATRESAMERIC L5
BRANBRYESKE LB E Lo Tnh, 7T ARMEEKE
DIEE DO =P TREMZ D E LT, AF ) Viifk
# M 7 F 7 EK W (methicillin-resistant ~ Staphylococcus
aureus . MRSA), /N a <4 ¥ vt EkE (vancomy-
cin-resistant  Enterococci : VRE) B X W= ) Vit
4 ER T (penicillin-resistant  Streptococcus pneumoniae .
PRSP) "M LN T Wb, N6 D9 B VRE X, MRSA
HRICBI AWML THLE N2, Y
(VCM) (i P % 4% U 72l BRI R ©, 19804E AL od 14 34
23— v ST SN TLIE, SEECIEbAREIZBW
TH VRECH T AHEDVHAEND L)1l o719,

20014F 12 VRE EBUEIGHRE & L TR S 2D £V
J FLzZD) i, {bFEREN X S) D Y ROF
HPUREE T, VRE X MRSA %235 L THIR G4 = 5648

T 4. ZTOPHEVERIL, LZD 2 EERBEB KT IS BT S
YR —=L50SH 7=y hD RN XA Y VITEFRIIC
fa L, 70S B Ao EHRET L LICL 5.
$72, EROMEE L IR LEHEF 20720, B
FOPREFEI L TR E RS 2 nEZR LT
%Y. LZD 1 BEAF O BT MRSA 3 Tl + 55 % I R RS
2O N7 o 7o 8GO MRSA BEYE R° Enterococcus
faecium (E. faecium) EIHIEVHACTH o7 L DHEL D
Do, 20064 4 H 121 MRSA 12 b B F A5 Kk s
72, L2 L7%h 6, LZD I3 KRET20004F 4 A1z 10,
ZOEDOHIAIZT TIC 3R TR S BOERBRHAE S
LZD 7 VRE 258 S Y, & 512 LZD it MRSA
Bl SN TWAEY., A= MY 7 TR LZD o
Enterococcus  faecalis 3 & O E. faecium HH Y S5
RE, 7T ABMEEREIC L 5 LZD S O WS 14
I v, bHETIARZ LZD YR IS BT 5 HE &
DS, bbb IIEEIEED E. faecium HIERIEE 2B
EREOE L2ER T, LZDIMRE £l L7z, 22T,
FIEFIOREBEHET S L L b1, LZDWEEOLH
IS BT RICOWTIRET L7z, 2B, REwTEHER]
WiEL GURT MR PFRMAERIERICBI L EH T
TANY—RFBICHET L8] BT L, AR IR
bt (R REERROKR LR THEINZDDTH 5.
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1. BEB=%
BE 60k, LM
F#F A LEEE
PUAERE - /2% A (5 4ERT)

BURIE © 20034E11H, FeiX A RESES L OHH
Whd Y, KbErHesnkezs L.

A BBy BUAE | 48 BS54, 4kg, Il £180/98mmHg, 14 i
34.5C, &l - LHEFE R L, EsEW., BEXdpkd
DIFIEREZRD L. HERe Ly, BKEzL.

A B WE R A BT R B I BR14, 600/mm’ (&F £k
76.9%), FRMERASLX10Y/mm®, M FEE13.9¢/dL, ~
< b7y M1.6%, M/MRE28.8X10°/mm’, TP 8.1
g/dL, Alb4.6g/dL, Na 141.6mEq/L, K 5.0mEq/L, Cl
103mEq/L, BUN 18.0mg/dL, Cre 0.59mg/dL, GOT 154
IU/L, GPT 92IU/L, LDH 2831U/L, T-Bil 1.1mg/dL,
ALP 502IU/L, 7y -GTP 413IU/L, CHE 232IU/L, T-Cho
305mg/dL, CRP 0.1lmg/dL, AMY 1391U/L.

2. B8

AT R CIHERBE LD EF0H 0, [HE O 5
HIRROREA - B TARE & - 72, Bl ILE
FHHE R & 2 (MRCP) MR 12 C T I (OB EE o5k 72 %
Rwiz, EET V¥ 2 — Z W (CT) 12 CPRBE G &
K- JEKEEPHER SN 720, BE0IHEI0%H, B
B - BBEZEEY AW S, FEEFEIC FL—
YHHEA SN FO%HG BFENIT RO % 4 ) K
L7z, 85618, BIGHRBICIE F L — U 2O EEAE L -
TR KRS BB S SR T ARENE LS LI
0, 39CEHEDFE#H:B L UHMERDOI L HEEIh, £%
PERERIRE S X OHE R LB a N, B, FlL—
Yo OPICHRTIRBALTB LT, RAREITR
77 72. MicroScan® WalkAway-40 (DADE BEHRING Inc.)
@ Pos Combo Panel 6. 1] # AW CTHIBE ORI E 2 1To 72 &
A, BB NL— VHRE» S L ED E. faecium HIH
&N7z. £ 2T, Clinical and Laboratory Standards Institute
(4 KF 1L National Committee for Clinical Laboratory Stan-
dards : NCCLS) |[ZHEHL L 72 E. faecium DS EREROKE
F, VCM & TEIC D AN < 2 pg/mL DESEM % /R L 72
DT, TEICA00mg/day D5 % ML, €D, VCM
1,000mg/day (% 8 L 7z (Fig. 1). TEIC & VCM X 1l
ThT7BENENLEFNHIO0ug/mL B L 5 ~15
pg/mLV e e B XS HE#RE LD, BT S &k
ERIER RIZEED RS 5T, BEFOP MRSA T
BAEGICERET RIZTEEZLNZD, LZID ORE
a9 OB &I LAE33W H L b H 5 pas L7z,
%8B, TOMICLEEROBREERENZHEL, CTY
A4 FTIBEEAD FL— U EAZED IR L 72,
20034F 4 ¥f, LZD (% VRE JEASE (CBR%E L 72 frFoad
Thotzizd, BEEFRFICLERRIERZHBL,
FE %157 £ TLZDI1, 200mg/day D ¥ 5 % B#G L 72,
#5359% H (LZD #% 5-B3 44 3 H #) 12 & CRP 2°10mg/dL &
& 7 o7z, 8545 O (LZD #% 5-BA#G13H ) 121, &
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VCM
TEIC 400mg/da LZD 1,200mg/da
g/aay 1,000mg/day ’ g/aay
Enterococeus faecium ++  + +++ ++ +
—~ a0l T ~
S 40 149
T 30
= 39 [ B E
i *20%
Bt
& 11
237l TEIC (trough) VCM(trough) o= {10
l 9.5 wgmL 54ug/ml i
36 1 1 1 1 1 i 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 L i 1 L N 1 1 1 1 1 1
dayl6 22 35 64
WBC({fmm®) 12,700 11,300 10,500 8,000 9,700 7,600
BUN{mg/dL) 18.6 15 117 16 17.4 15.3
Cre (mg/dL) 0.66 058 0.56 0.5 0.6 0.57
GOT(IU/L) 43 30 35 32 32 21
GPT(IU/L) 64 9 23 30 28 22
T-Bill{mgfdL) 2.6 3.8 3.2 2.2 1.1 0.8
ALP(IU/L) 466 673 690 874 910 763
AMY(IU/L) 39 60 59 33 41 43

Fig.1. Clinical Course. The First Time at the Administration of LZD.
TEIC ; teicoplanin, VCM ; vancomycin, LZD ; linezolid

FREOUWHE, AMmERE & CRPEDEKTAA SN, K
mIE3BCTE THAB LI ICRY, BEOHREIZE L (EL
L7z, 45639 H (LZD ¥z 5-BAAG31 H %) 1213 H ML ER ¥ A%
7.6X10°/mm’, CRP %%2.4mg/dL T T E L 72 72 0,
LZD % ik U7z, 46855 H (LZD % 511k 5 H ) 121k
MR L OBRSA LN, HIMEE L CRPED L
AR HNTz72%, LZD1, 200me/day OF¢45-% B L
7o, 85779 H (LZD #% 5- B 101 #£) 12 (3 [ LBk - CRP
ERWHFE LD, TLANH YV (ABK) & T Y
1)~ Na(PIPC) Dfif AR ICAH L7, Lo L, 583
HIC I ILERB O 5 2 38°CEH DREATH S 1L, ABK
EPIPC 21k LT, LZD % FBI L /2. #9795 0 (LZD
B 5 BHILH®E) E CLZD RS ##khi L 2%, Bl
Bk - CRP IEEALL, MBRMATHER TSIk
7-(Fig. 2). LZD OS5z @B L C, AFOE K%
RIVER T & 25 HEHI» D IEBD SN o 72,

ABEn 5 LZD OF#E G T TOHE, BEREBE~D
PRI EN S VOM OFEOH LY S F[E L7225, KiE
WL BTG TITHORZ;EE T, EEEENSHIHR
LTWie 2O R TH o 72, 70, ZHsEd biE
BITd 72728, EHWICH >V FHFERB-D 7 VA
YOWERERL72AH, ABEEIME %@ U CEREIC L K
FEBOONL o7z, EHIFLZD 2 IELTH 1A
At o WIRESBIG L 20, FL— 25 otk
PP T BHICE bR, EFREOEEISALN, AR
26100 A% IREE L 72,

3. VCM Bt LZD itk E. faecium D&

T A -—HASH LD 553N/ LZD 2 T,
FI28HHB IR HICEFNENFEELBIEB N L — >
PR 20 S M E N2 EMRIZ D W T LZD OB Bk %

ERL 72 FORR, EHrHIE IR S CICBEE L —
CHEWE A D 6 BROD LZD I E. faecium DR S, #
2410 minimal inhibitory concentration {£32/g/mL,
128ug/mL T@ - 7= (Table 1 ). HIIRFEFE Smal(TAKARA)
TH v 7 )IVDNAZYIR L, SV R T A L3H~17
b, 6.0V/cm, KEJRFR2THEIOZRMET/SVA T 4 =)L
FEAKEZITV, FA T RfTo 7, 2OYE, B
BNy FOERIZFERKT4L4/3 BT, Tenover 50D
HEEICLBE, ThL THRO LZD T E.  faecium 1313
EE—DFRPUSHE T 5 2 & 2958 {RE S /2. Mar-
shall 59 DFLICHERLL, KU X T — ¥ E S (PCR)
I2T23S RNA BIRT O % By lE# [ B IEEY % $5 1
ELTPCR T LTI A4 ~—% M\, BigDye Ter-
minator Cycle Sequencing Ready Reaction kit 33 & UF3100
sequence analyzer (Applied Biosystems) |2 & - THRIEEIF)
ZTPRE L& T A, LZD Bk Tl32576% B D&%
guanine (G) T3 5 D23 LT, MR TIE thymine (T) 12
PRLUTWDLZ EHPWMERENT. T/, LZD T E. fae-
cium 13 LZD PAMI L Lt & /R £ 97, VCM iyt =
FRAE TN TERETH - 7217,

Z £

Enterococcus spp. i3 b OBENMREEZ KT 5 B
WTH 57D, &MAESEZ L EEE BT 5 HAULE
YERRBE D 12 & S, JREGBRGSE R A RGSEIZ
WeMEZ GER T 2 EM b IME SN TR, F7-, fiFE
RRNE R EORF - NRERYSRE D S O HER X2 T
E.coli % Klebsiella spp.7z & D75 LREMARTE O 4B 1S
DE o 72h, 19894 LUKE X Enterococcus spp. 9D 75 BESH
EFROEL o TWAY, BERFEEIRE 2L B he R
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PIPC
2,000mg/day
LZD 1,200mg/day LZD 1,200mg/day
ABK
150mg/day
Enterococecus faeciurm -
S =
)
¥ 7 3%,
8ag | oE
& — 208
-§‘ 370 N 1[|§
m
I KL e T T T T T T T T TNt e Yy O T T T T
day65s 68 77 83 97
WBC(lmm3] 13,100 7,200 8,700 13,100 9,400 8,600
BUN{mg/dL} 9.4 11 17.1 13.1 1.3 14.5
Cre (mgfdL) 048 0.52 0.56 0.53 0.62 0.61
GOT(U/L) 35 83 52 77 35 31
GPT{IU/L) 36 89 57 94 38 29
T-Bill{mg/dL) 1.0 0.9 0.8 07 0.6 0.6
ALP(IU/L) 1,045 1,907 1,199 1,342 1,200 962
AMY(IU/L) 31 37 42 36 31 37
Fig.2. Clinical Course. The Second Time and Third Time at the Administration of LZD.

LZD ; linezolid, PIPC ; piperacillin, ABK ; arbekacin

Table 1. MIC of Antibacterial Agents Against Linezolid-resistant

Enterococcus faecium.

Enterococcus faecium MICug/mL

LZD VCM CPFX EM CLDM TC ABPC
NO.1(day128;stool) 32 1 8 >64 >64 >64 >64
NO.2(day138;ascitic fluid) 128 1 8 2 0.25 >64 >64
NO.3(day138;ascitic fluid) 128 1 8 2 0.25 >64 > 64
NO.4(day138;ascitic fluid) 128 1 8 2 0.25 >64 >64
NO.5(day138;ascitic fluid) 128 1 8 2 0.25 >64 >64
NO.6(day138;ascitic fluid) 128 1 8 1 0.25 >64 >64
NO.7(day138;ascitic fluid) 128 1 8 2 0.25 >64 >64
MIC;minimal inhibitory concentration, LZD;linezolid, VCM;vancomycin, CPFX;ciprofloxacin,

EM;erythromycin, CLDM;clindamycin, TC;tetracycline,

ABPC;ampicillin

The number from 2 to 7 are isolated from the same ascitic fluid

ERRAEEE Y IR T 5 54 BT OP MRSA )
WMBRETRIGVIGEENH D, BRICENRT L2 L%
W ARSER S IR L B A E R L, R
M5 E. faecium D35BT SNIFEBITH D, ZDHE
FEIZ TEIC B L N VCM & #25- L7275, |shTdh - 7272
B LZD & BIRE D 525D o 7z, KEMIZBWT,
LZD ODARDPARTH - -0, 5FEXH VCM = TEIC
CIHE L C/NE , TRIEIE R0 BB ] B & A0 7o AR
DBITUDPBFTH L 22 IEEATLEEZ LN
5. Thbbh, BEFEOH MRSA FICKIL L 2 WHEBIZ
xF LT, LZD BFan i 2Pl EEIC 2 0155 L EbN .
IZD B 58 THOME L OBRERE F L — VHEEH 5
THED LZD W4 E. faecium DRI S 7z, T b Ojif
PERI 2235 IRNA BT OEMERFIF LR LD TH

D, THITTIIHRE STV ST EEEES 2 L Mk
Tholz. ThbbEEZLIMRE LMEES, LZD
PEAET HBREEIEINT 5 72012 LZD OHERYTH 5238
RNA # 27— F$ 5238 IRNA BETHERLLLDT
BB AL KB EERT S L LRI —E D
TH L LMD S 5. Pai SILFEBIAT R FE DGR,

LZD [t 1% vancomycin-resistant E. faecium (VREF) B4LiE
OFEBRERFE LTARRN® LZD #5048, 5 L7
MHEOHE, A704 FELOFES LI TARED
LZD R 5 B (houfi @ 38H) #2817 C v b, —7,

AIEFNITI ABLHI O LZD 32 5B X 7% <, D E T
LZD i H o5 BmEE b v, T /2, BH Sz
PEH 1323S IRNA R FOHERLTIOLRKTH Y, K
REBI D LZD JE_Fx 5 HHUI6H IR A, Thboz
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IAMRSAZED SaTA VU SF(VCM), 20 v FOFE(TEIC). /v N U EABK). 4 h v R &F LzDy] (2
BN E MR- T ES LU SO SERE B 570, SEMR TRICHEIE FARAES LU TDMEM M T8 E
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n = S Gosmmiesen  AOMPIRE
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TEIC SRR 10~2042 ghrll.
| bR <2ughl

AT ER >0 1 giml
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b

HhLHBF CTDMIREE
0 BB R AR S5 E

TDM(/8/F % Yes/No .

ves 1250 FBIRE
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EE

528 E
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F 3
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il
“2H
%

X [0 SR 405 R

VCIM, TEIC, ABKOD M EH BIE MO HMISAELE IR - EBTT

EEIC LU IRMA A IR ET,

ﬁﬂ?ﬂ%g:‘:‘% T3, ER LU B —A I ST B E T

X3 if] (=lp b e =P
SERUIZ M R IO B | T AIRML TS, o SEH U DRM 328, BRAUS B RE S S LRSS
Al P R oS E T, EHIOR S B E CBDY £ IO T ERGRMESFEOLE T,

Fig.3. The New Flow-chart by Infection Control Team for Appropriate Use of Anti-MRSA.

Enn, LZD ORGSO GKRR T-& % - T HEBEbND, ARIEREREERL 724K, irhoREEE
WhEHEBRI NS, TLZD DREZUHREIIERA TR TH o 7225, JALE

Ak, LZD OFRBEHI KLY, bAETOHEH TREE B o TWAh, 2 Thitbilid LZD O NS
BEEEE R EEZONDL, L2 L, LZD Zfi ¥ FEHEREEL, TNETHEHL TE-HMRSA EDOH
BRENE i, WHRSRL SN RELE T FER 7T —F v — M@l 7 (Fig. 3). €053
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HIZIE, LZD OG5 2 BT 21047z o TLRERE O
MERR L RN R BEH RO HFLETHL L, B
X OH SR IR DWW T, KBRS EERR (0
T LSRR T ERT S L) ICEDR. 72, LZD
O¥GIEAE LT 2BMEREE L, 206% 0 Mk
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T, T MRSA H O IR I D W THAI M A & 4B
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ERMTrER SN, BENBGEREZRSTRREINT,
B EHPTH 5.

H AR B A B TP LT X 0 R Gehil B 5 8
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e S, WAL IEIT 2 7220, FEHIEHIZHRS- PG
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