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Linezolid (LZD) i%, 2012 4F 11 BIZ/NE~O R - HEDRFE S N72285, RIS BT R
BlE A v, FZT, 2007 4E 6 H~2011 4E 10 B4k T LZD ##%5- L7z 15 RO OV T,
BEER, LZD 585, A AHEFRFITOEBHEEL D L ITHRITBIIIHET L7z,

XU 26 44 37 1, FIERFAEEIE 07 ~15% (P64 »H =737 H) T, HAER2642E5L 16
PEAS1ELATC, 371 36 4 CHARAEZ A L Tz, WREIGEIX, FTARIGED 11 & & D
%<, WEER Y v~ MEAED 6 1D 7z, BRI & S N H MR methicillin-resistant Staphylococcus
aureus (MRSA) 7% 31 &£ % %> 7245, methicillin-resistant coagulase negative staphylococci (MRCNS)
b U THME STz, BEE & LTHRIES 7z MRSA 14 #, methicillin-resistant Staphylococcus
epidermidis (MRSE) 6 #1241} % LZD ® MIC & vancomycin (VCM) (ZHeR[FESED 1~2 8 5752 7285,
VCM DRFEAA5"CT LZD (2 LIEHII D) L7ER] b 78D 72, VCM % & L filod MRSA H#EEED S
DEEBNS 14 ), EREEHANIAHREORNRA 5059 1, HEFRP 3 TH o720 72, LZD
BIROBHE LCIE, RFLMEBITEEZZBINHANEL Do 72 BRFIRE, HELZ31409 b5
DIC ZPFJE L TR L7z 2 1F & B 7z 29 11 (94%) 23R R AR ML DR R TH o 720 AEFL L LTI,
3fETHIMEKEA 2580, Wb EMEHEEHGEOEE TH -7z, FHMIHIEIEELE L 257, LZD
BH 2 HHe &5 % 2 R VIESIE R o 72

LZD i, /MRIZBWTH HRIMEDE <, EELRRBER 2 ARSI TW iz /MNREBIIBWTSH, LZD

2013
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Linezolid (LZD) &, KETR/NRIZHEWTH RN %
methicillin-resistant Staphylococcus aureus (MRSA) h##SE &
LTHEHENTWSEA, KT TINEEH» RS S
NTWih oz, 2012 4E 11 A2 MRSA B X UF vancomycin-
resistant enterococci D{RFHE & L ThE~D I - HEds
RABENT=DS, AF/NBIZBT 2 LZD Ol s pliE 4 7%
W MERTIE, L E 2 ShRNBERICBWT,
2007 £ X ) LZD MEHE A L C & 72720, ARIZBIT S
AH DRIV THIET 5,

L ¥ & H&E

2007 4 6 J~2011 4¢ 10 HIZ YR CREZDORIED b
& LZD 285 L7z 15 R OFEFN > WT, BEHR,
LZD H54 5%, ARk, AEHEREIOEBREET L L
MG L7zo LZD 58 R E LT, mifHED
B, BENE L2, EBRICHRESNZRIRE & £ 25
K OPLR RS54,  LZD s#IRO P % #iat L7z,
MBETIE, BEAY WA S LZD #JmiidfFEH & LT3
(3h, ZORHICE L YFORE A2 VT —2a v

wZlF 5720, EFORSGRNEZLEL Twizas, BE
& L72W, LZD s@IRFEHIZOWTIEBHSE L D AN
b ODOARERHA L7z ARMEICOWTIE, HARILFEHE
BEe [VNRR I A e R BRI 35 ) B ) ki P
EHVERRIRZWE Lz, AERGE, BRERICDS
WTIEBEGORIM I DML, BRREIZ oW TIdH
IR~ 58 T H—EE oM ME L B0 2, H
Mg [VNER RIS SRR BRI BT 5 H)
FEFHE P o ek e R #E U CRE A LW E L
2o BB, MK IZOWT, LZD 501 & Y BEHEZ
AL TV LIERNIEB TR EE D720, FERRZIEE
VWb L L7,
I & ES

MR E o TRERIT 264 37THTHIRT A, KE19
GTH o720 STHORIERERIL0E~155 (CFH6
WAHMR T3 AR) T, FEREA2HEEDL TRDTO
JEBIAS16 1 &% <, 1KHEIX 1 kg~52 kg (P34 188 kg+
16 kg) TH o720 HMEREIL Table 1 1ITRTEBY T,

TR TSR XL T 579-1
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Table 1. Underlying diseases

Main underlying diseases No. of patients

Congenital heart disease 7
Neurosurgery disease 5
Hematological malignancy 4
Severe mentally and physically 5
handicapped children
Skin and soft tissue disease 2
Orthopedic disease 1
Urologic disease 1
Plastic surgery disease 1
Premature infant 1
Nothing 1

Table 2. Infectious diseases subjected to
treatment

Infectious diseases No. of cases

Surgical site infection 11
heart
digestive
orthopedic

NN W s

plastic
Skin and soft tissue infection 10
Sepsis/bacteremia
CSF shunt infection
Pneumonia
Colitis

Osteomyelitis

— = = g1 O o

Urinary tract infection

WHRIIZ BCG Bk LB IN 1HH2R &, wTh
DEMERB LA LTz WRE %o 72ERGE % Table
2R T FMEMBGIENT 11 &£ <, M THAL
WAsE A STV BIERITOEIIED L VI D -
720 RICHEFERRA RN D X D 7% B2 1k B ML & e hE
N ole LIDHG O E LK I1E, MRSA
31 ff, methicillin-resistant Staphylococcus epidermidis
(MRSE) % %t methicillin-resistant coagulase negative
staphylococci (MRCNS) 7% 8 4, Enterococcus spp. 7%
21 CTH o7z FHINW (Fig. 1) 1 37 - 27 - CHIBH
LTBY, LZDBGVHEIE L #E 2 5 N7-W ik MRSA
(15 %), MRSE (6 #1), Enterococcus faecium (1 #l) T -
720 LZD % 5- 0B O % Wi, LZD RO W kit S h
THERITIE, BHEEH G T AR, LZD dHIE, 2%
INTnwiz,

ERJEKE TH S MRSA & MRSE 12815 LZD &
vancomycin (VCM) @ MIC 434 % Table 3 127R7¥ o &
F43, %4BiT LZD @ MIC #ll5E % 4 L 72 2007 4F 12 1
VBRI S N7kk & L7z MRSA ICBWTIE, VCM
DOMIC IF 1 HERE=<1ug/mL THho7z, THITHL,
LZD ® MIC & 2 ug/mL D% 4 BRiBD7225, 2DH 5
2MRIELZD $e 58 VEM AMEH S NTB Y, VCM D

S. maltophilia (1)
E. faecalis (1) M. bovis BCG (1)

E. faecium (1) _\
\

Unknown (10)"'-\

MSCNS (1)

MSSA (2)

/
/ n=38
(Co-infection with MRSA
and MRSE in 1 case)

MRSA (15)

MRSA: methicillin-resistant Staphylococcus aureus

MSSA: methicillin-sensitive Staphylococcus aureus

MRSE: methicillin-resistant Staphylococcus epidermidis
MSCNS: methicillin-sensitive coagulase negative staphylococci

Fig. 1. Infecting organisms (number of cases).

Table 3. MICs of LZD and VCM against MRSA and MRSE

MIC (ug/mL)
organism (strain) | Antibiotic agent
=1 | 2 4 | =8

LZD 10 4 0 0
MRSA (14)

VCM 13 1 0 0

LZD 1 2 1
MRSE (6)

VCM 3 2 1 0

MIC=1pug/mL ToH o D% AT TLZD ITEE S
L, B L TW/2oMRSE 128 W T, WAl & 3 MRSA
EHAMIC Oz BB 72, LZD O MIC »=8 ug/
mL OB 1D D, ZOD VCM @ MIC 1¥ 4 ug/mL
T, MEEEEZOR TIREL VRIS Tz, 2o
SEBE, VCM ORIRAA53T LZD IZEHEBRER L 72,

LZD Oo# 51256375 14 H LA MRSA ##my & L
MO EHE 2 G S CTwzERNE 37 1 14 14T,
FOWEFRIZ VCM 8 #, teicoplanin (TEIC) 4 4, gen-
tamicin + rifampicin (RFP) 1, sulfamethoxazole/
trimetprim+RFP 14 CTHh o720 T H 142 BITS
LZD ~OZEHHHNE, BiGHEEE IR £ 7238 RA 00
ECHIT U 72 REBI A% 9 fF, BB X 2 AFEHE DD
AW L7ERA 3, M ITEZZR L TERE L
JEBIAS L, MIC ZEE L CTER L/ERAN 1 HTH -
720 MIC % # & & L 72 JE B &, VCM T red-man syn-
drome ®BEfEAH ) TEIC THIE L 7243, MRSE @ MIC
23 VCM <1 pg/mL, TEIC 8 ug/mL, LZD 2 ug/mL
THo7:720, LID IZEB I N Tz, LZD :E#IRDOHH
X, #3409 LEBEE L EIRMbFTARNT: 34
122\ Table 4 12 F & ® 72, MRSA I2xF9 5 HitkdE
D7 o 7EFNZBWTIE, LZD © BIF 2Tt %
ERE L7, BB BRI ASH 1 flod MRSA G 3EHH
WL o 2 BINL H o T2

LZD o571, 16~34 mg/kg/day (*F35 275 mg/
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Table 4. Reason for the choice of linezolid (By the chart, with overlap)
R No. of cases
eason
(changed from other anti-MRSA medication)
Excellent penetration in tissue 10 (1)
Ineffectiveness of other anti-MRSA medications 9(9)
Underlying diseases (renal or hearing impairment) 9(0)
Adverse effect of other anti-MRSA medications 5(3)
Previous effectiveness of LZD 4(0)
Consideration for MIC 1(1)
Table 5. Three patients who developed linezolid-related neutropenia
Bod Onset of
0
Case A . }}it Underlying diseases, Dose Duration neutropenia Management and the course of
e wei
no. 8 (kg) Complications (mg/kg/day) | (days) (<500/uL) incidence
g (days after LZD start)
Neuroblastoma, Post Auto- Recovered with no medication 8 days
1 | 5y0m | 165 - 30 13 13 , .
PBSCT, VOD, Renal dysfunction after the discontinuation of LZD
Recovered with no medication 5 days
2 14y9m 35.1 AML, Post u-BMT, GVHD 23 14 13 k i .
after the discontinuation of LZD
ALL, Post u-BMT, GVHD, s
3 |14yl0m | 320 ) 34 14 18 Recovered after G-CSF medication
Renal dysfunction

VLBWI, very low birth weight infant; CHD, congenital heart disease; NB, neuroblastoma; Auto-PBSCT, autologous-peripheral blood stem cell

transplantation; VOD, veno-occlusive disease; AML, acute myeloid leukemia; UR-BMT, unrelated donor-bone marrow transplantation; GVHD,

graft versus host disease; ALL, acute lymphoid leukemia

kg/day) T, SRUNEHEE L CTKIE SN2 30 mg/kg/
day ICIEVWETHREG SN TWwWz, 5%k, 208~34
HCPFH 95 H, HRfE7 H)T, LZD BRIIE~NDAAL v
FHEERAT o TIEBNE o 72,

LZD oA, 37 1D ) bFHICH Wz 2B L
IR G- 070 H e TE L h o 72 4 EOFT 6 1% B4t
L¥E L7z ZORHR, FER 19, A7, E%)
S R 20T, B L 31D ) B 94% 2SR AR
DLETH o720 > MRSA B L D LZD ICEHE L 72
14 2B 5 LZD BRI, FHX 10 1, Hx 1174,
RRAR 2, EA 1 TH o7, ERIEHIE L 210
D) H 1HHE, 4ROJRYECEETATIE 259 A
ENTWRRT, FLEIRY 7 — 7 VEEGE IR L T
VCM 12 TiE# 11 septic shock Kk & 72 D IRFE AT AL
L, LZD # & PR BENOEF 21T 5725 DDOEGED
I Fa—= A0 FTICT HIRICIC L7ZER TH -
720 KB IR TH - 7225, MER) & HIWr L 72,2 - H g,
k4 h Ho@RMARER, Sem%, HILESL
WD BIRT, MRSE O 4 7 — 7 )V IEGE & PLIEME I
W EEFERE (DIC) #FHEL, LZD 2L L $5%
HOPHEIEZ G STz, MR 2 HEICENE
LEFEZENAS, DIC D2 Y b a— s oh$FiRiEDs
BALL 10 HRISHT Lz MW ENIC3AR L E 2 Hh
7oA, ERIICIZIREOUGE R S N h o 27z, &
& HE L7,

AERLE LT, BHEBOLRE DA EHRAERE
BOTFEBNL = dr o 720 MAMERE & LT, HIMERHK
D% 3HRICFEYD, Table5 ISR T, %8, HIMLERKRA D E
Fld, R eI HE L, IR EREAS<500/u L 129K
BLIbDE L7z, 3FERIE b I M B 5 B C 1
MM BEOBRET, &b LBt rdr o ziRE
Tholeo WINH LZD BHGMMAH 5~7 HEIA LD
HIMMEREIIR 2 1A LIZ Lo, 2 B w14 TR
¥<500/uL & 7%, LZD #45 &£ ORRBERHIRE S
oo F72, SEBIE D, K 2B O LZD 512X ) k5
BYSEIZIRR LB T L o TR, HEHRDOD
WCHE 2k X5 % 2 R WIERNE R d o 72 JERI 3T
(& LZD "k # O 4F h EREAT<500/u L TEE L T 72
728 G-CSF A 2 ¥ 5- L7228, ZoI»DERIE, LZD
ERE T AR DM HAREBEL L 720

m. % 3

LZD &, ¥4V Y7 Y ROBWKIET, bAEOR
fFCFICRR S N TV %85 WX MRSA B X O
vancomycin-resistant Enterococcus faecium, & ST
%75, MRSE % & MRCNS, penicillin-resistant Strep-
tococcus pneumoniae % 1% U & 3 itk 7 7 2 btk kiR
WCHREWITH AR b2 % b b, SR O —E8%
Mycobacterium spp., Nocardia spp. \Z b FX) & EhTw
%0 2012 4F 9 HBUE, KEZ & E 80 DE F 72 13 #hig T
RBaIhTEy, MNEomE - HREIZOWTSH, 2000 44
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JIKRENZ B W TRAISAKR S, BUETIE 15 LR O
F 723 M3 CARGE &, BEHERY 22 BT MRSA B3R L LT
FHEINTWS, I—10 v 3#ETD off-label use % &
B, PMENOFEHMEPEESINLO2H S,

ARIRZBIT B LZD OEISRE, Wolihe, HAEMER iE &
YeiiE - MBVENRECRE, M5 - Buh B X OVFARTEISS 0 kK
e Wi e - WMESE - B M T D 5 A%, KERGHE ¥ S
(IDSA) ® MRSA BISEEHATA F I 4 0TIk, 5
25 - ALIBEEI 5, BEBEARICOWTH I EF Y AL AL
& BII Th A 2ERFEH L LTHEIFOLR TV, T2,
2013 4F 4 A H AL a4y - HARBYPGEF S XD
BEINIZARIEO [MRSA BEAGEDIRETA K54 >~ P
WZBWTH, BAOHEBHPLMRSA HEORERN L LT,
LZD 3B 2 D5 1 #INE D —212, 15 - BIFIEKGELS
BOTEREEL LTHREIA TV S,

BB/ NEE MR TH 0, OB SVEL - RiResk
Bl BIEHEL 21X U od & BAVBHE IS L S FE R YE
DBAREDSTH <, B T ERAL IR YLIE 12 BV C MRSA B &
O"MRCNS ZHEELR NG & 7% 5, SHOBEFIZBW
T, PR GE B & OBz kSRR K G 2% < 37
P 21 1 (57%) % 5 THE Y, LZD OBk
ARIROEE LB & 7o T 720 PRI RGSED 72
AT, DRBREE/NFRER ETATYRHA SN
TWRERICH LE LRI TWiz, ATWIZBIT5
INAF T 4V W EGE IR L Tld daptomycin DA HH:
DHEREN TV 5SS, LZD OMMRIEEE & <, in vitro
DT =4 TH—EDNENFIFEFI N TV B,

F 72, LZD OBHEEEA~OBATIZIER 1S RAF CRATS
12 120~230% & DF—F 3B 5", MBS v > M &
YHEIC B 2 A AEOW®RE D H Y Y, ABEHIBWTH
6 FD Y ¥ ¥ FMEYWEICHH S Twiz, RIFITBWT
LM PEBE B R 2SI R & LTARRERTWw B8
MRSA 312 VCM O A TH 525, VCM DO #8417 I3A
HTH o720, WEBHY ¥~ NEAYER SIS
e LTRSS B IThT& 2, ZhISH L, LZD
T BRI R BT RN 7 4 VA ITHT AR
2, BERENBITO BIFE SNBYZ L5 5, IR v
Y MERGHEIE LZD OFHEIZ I WEIBIC R L EZ bR
bo TDXHZ, PRBROBISIAE & EB OB E & AT
FTLI-FHL AW LEARROAA FI4 THIMS
NTHY, LZD OBEISHE IO W TII/NERES b &4
BELLILIMFAPLETHA 9, B, MRSA B LW
MRSE {2 5%f 9 % LZD @ MIC i, VCM & [ % 5 1~2
HEdol, LaL, MICIZ VCM @139 HSEIFTH o
T, WRMIZIE VEM 205 LZD IS L THEFITET)
L72ER S & ), 2 1U2id LZD OB ITEo B S5
BRLTWBEEZLND, L72A%5 T, i MRSA o
RicBWTIE, BEM0AL ST, BYEELEA OB
TUREDEET HLEND S5, ARFHZBIT S LZD

OFERFH & LT, AEFELEREE - WREEEL2EO
BOHED 72 DM OP. MRSA EAFIH L OS5 E v ) H
2% < # b7z VCM, TEIC, arbekacin i, \»§'iL
bEEE, HAREEORIERBRESH Y, BEREKT
WRCIEHE - HROFESLEL SN TWw5S25, LZD
@ PK-PD 3B HAE DB Z Z T vk d3NTEBY, &
FERERE 5 2% EOGPHEEZ AT ABC S LZD X R o
=Dt %09 5,

LZD ORI X 2 EARZEIWER & LT, &FhEkmd
IE, MUMGRAE, BMASMSNTEBY, WSy TRy
B TH D EENT WD, FRIC, /IR D3R
R, 4 HU EoRBEHCHESREL 25, 7,
RSB T 1213 LZD ol EEAs B L, i/ MIGRA
DVAZHEHELEOMEDH 27 M/IGEA D) A
JHRFELTIE, BT VT I VIED ISR TE )Y,
SO RLBNPLEE EINTWE, NEOHERITDH,
MR D% W E ENT W55, ARE T a4 &
L7EFNIBWTIE, HILEREA % 3RO I2DAT
B o720 LZD $£5-00 & 0 M/ - RILEREOE T LT
Wz 5 RIZDWTIRME D SRV L 720%, S5 2k
W7z 32 fFIZ BT, VMR NE 7 B ¥ VEOKT
@10 % FROTHER D e hr o 720 HIMERRA 2 38072 3 14
I, WD LZD #5501 & 0 i /REL - AR IERE D kA
%, EMIMICENE SNTEBY, MU/ E FRiiEk
BANOLID B 5 X 5 BIIAWHTH o720 ThH 3
P R R S RN 95 P R T B R I B A T
D, BRI ERLRLTWY 2 ZIRRBEIZH 5 720 LZD
DOHIEE SRR  SNIREBNE Do 7288, HG-RNCE
BEHIHIDSHERE SN TV B BT W T, B[ALETDH
HERG LB INTBY, FEILETH S, /MRS
BT 5 LZD EHROFFERL L LTI, Mg o3
W, R, MRS - TEEATS WV B ST W AU, AR
FTCIREALZHERZ B L 72 ERIEFRO 2 d o 72,

LR OMETIE, DIC 25 L THRE L7z 2% <
EFITRR AR E L g SN, 72, oo MRSA
BWEPSER L CTHEBRICEII L ZEASZDH B
42% ZHoTEY, ARIZBWTH LZD ot
Mo 7ze AAE, VCOM RESZE S. aureus (VISA) % VCM
fitth S. aureus (VRSA) O¥MASHEE 2> TETW5S
2%, LZD 1E VCM & R A% <, BIEEO L T 5 S.
aureus, CNS, Enterococci (281} 5 LZD Ot ZRiLIE%
W E EhTwaY, L L, 5%t Es %0 <7
DIZHBEMAVEETH ), MEICBVWTOIRHRED
J&SZVED A7 & FIRYE ORI B O XM E - AbF
SEZe R EE L, &P MRSA oMM A L LD
AT, MHEIEEEZEZ T LE»DH S,

X ik
1) EWEFER, B <A, B, BEBE, B ZE
AEARTEWA, A : /N MRSA BYLEICHTT 5 LZD Offi
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Use of intravenous linezolid in pediatric patients: A study of 37 cases
Chie Fukasawa, Satoru Kutsuna and Tadashi Hoshino
Division of Infectious Diseases, Chiba Children’s Hospital, 579-1 Heta-cho, Midori-ku, Chiba, Japan

The dosage and administration of linezolid(LZD) in pediatric patients was approved in Japan in November
2012. However, only few cases of its use in pediatric patients in Japan have been reported. Based on the medi-
cal records, we retrospectively examined the patient backgrounds, background information pertaining to
the administration of LZD, as well as its effectiveness and side effects in patients aged less than 15 years who
were treated using LZD between June 2007 and October 2011.

The study included 37 patients, of which 26 patients were aged between 0 and 15 years (average age, 6
years and 4 months + 73 months) at the time of the onset of disease, including 16 patients aged 1 year or less.
Thirty-six of the 37 patients had underlying diseases. Among the infections, surgical site infections were the
most common (11 cases), and cerebrospinal fluid shunt infections accounted for 6 cases. LZD was used tar-
geting methicillin-resistant Staphylococcus aureus(MRSA) in 31 cases, and also methicillin-resistant coagulase-
negative staphylococci(MRCNS) was targeted in 8 cases. We studied the minimum inhibitory concentration
(MIC) of LZD and vancomycin(VCM) against 14 strains of MRSA and 6 strains of methicillin-resistant
Staphylococcus epidermidis (MRSE). Though the distribution of MIC of VCM was slightly lower than LZD, we
experienced the cases in which the medication with LZD succeeded whereas VCM was not effective. The
medication of 14 patients was changed from other anti-MRSA antibiotics to LZD; the reasons for the change
included insufficient efficacy of the previously administered medication (9 cases) and the occurrence of ad-
verse events (3 cases). In most cases, the reason for selecting LZD was the good tissue penetration of the
drug. Clinical efficacy was determined in 31 patients, and LZD treatment was effective in 29 patients (94%)
with the exception of 2 patients who died from disseminated intravascular coagulation. As adverse events,
neutropenia was observed in 3 patients, who were all recovering from hematopoietic stem cell transplanta-
tion. None of the patients showed severe myelosuppression, and the administration of LZD did not have to be
suspended in any of the patients.

Thus, LZD is considered generally safe and effective for children in Japan. The indications of anti-MRSA
antibiotics including LZD in pediatric patients need to be considered on the basis of the characteristics of
each drug.



