38

MREXRE LTRRATR, FHmmRiES:Eh

#ATFICEHIF S vancomycin DEYDENHERZ IR

Wep 3 Y EE RS BR AT
U ERRBIVNEREER T Y 2 —EEIR
B RRHMER

Z{IH 12018 48 9H ZIEH 12018 8H 22 H

(2] NRICBI2ENBERET T COMBEREORYEEITBRIDEEICRTZ TSI VIR
J1—LDERHKKRELS, DHEARE (Vd) OBMAEZEESNS, LHL, NEEXTRE LIENE
BHE1T T COEMEIREDREHIIEE (D70, /NED vancomycin (VCM) % ¥R (IR A T (ECMO),
FHRMRE@EN (CHDF) HR T COREYEREERET LT,

[(5E] 201351 AH5 2017 F 3 BOHARK, RREIVNRHREER L Z—C, ECMO, CHDF 4
AT TVIM AR5 EN, BEBICOFRED 2 SRIEEN 15 RUTOEGZX R E Lz, Sawchuk-
Zaske (SZ) EICKY VA BITHEFEREEH ke), N\>ARAI VI IUT VA (Chw) ZEHEL
feo

(&SR] XSREF OB (BRS5H, ZRA4HF) OFEHIEHIEIG [MOAMEF (IQR) 0.2~8.0] 7,
{AEIFHIRE 12.9 (IQR 3.0~225) kg Thofc, SZiEXKYVER TN VA I&HI{E 0.7 (IQR 0.5~1.0)
L/kg, ke I&HZ{E 0.06 (IQR 0.04~0.2) hr' TH o1z, Clven AR E 0.06 (IQR 0.04~0.2) L/hr/kg
THY, MAEERRIEHE FEE=400 ug « hr/mL IR EEIRE5 23 5R(E 23.6 (IQR 14.6~63.0) mg/
kg/day ToH o Tc.

[ER] vd MENMLIERLD Y, 1 ERSEDEEEEE L, KESHEEES CHDF OFREHL SRS
RIfRE AT 5 T & NMENERIETROR SR TIEERTH B EEZ 5N,

Key words: pediatric, extracorporeal membrane oxygenation, continuous venovenous
hemodiafiltration, vancomycin

IFCoIc

e T

Vancomycin (VCM) (&2 a~X7"F K AP H
THY, AFV) ViEHE 7 FYEREZII Lo L
DI T L TR ER R R GAE (03 2 B R 2 G
WIETH L, EYEEARERE L CEBRIE O3
FITh Y, BERAIE R E 2 & ORITE- A
FEZ D720, MAFEEL S &2 LS OFEA
VETH D, FIWETDM A K4 VLETHT
12 b T 7B 10~20 ug/mL & HiZ 2520 H

24TV, BRZIS T AUC/MIC (the ratio of the
24-hour area under the concentration-time curve to
minimum inhibitory concentration) & fHRI3 % &
ENTVED, ZORRIBAITHTL2L0THY
ANRNZHEIG T & 2 3MEERE L SN TW 57 /b
WIZB1T 2 VCM OFEWEREAR R E LT, 7040
B (VA EHRA LD bR/ E <052 L/kg #2
BETHLb V) WERY, 7077 ¥ A3ERIC X
DAL 5L L B2, AUC=400 ug - hr/mL % &
BB DI BT 7EIZBRA L) QIRETH S

RREAFRHRES 2-8-29
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Table 1. Patient profile

Patient Gender Age Weight Urine volume Qoutflow

Number (Male/Female)  (year) (kg) (mL/kg/hr) (mL/hr)
1 M 0.2 2.5 1.2 1,100
2 M 0.2 4.0 0.6 900
3 F 0.2 2.6 1.1 900
4 F 0.3 3.0 0.0 2,200
5 F 3.6 12.9 0.1 1,300
6 M 5.1 20.0 0.0 1,520
7 M 7.6 20.0 0.4 1,200
8 M 9.4 29.8 0.1 1,300
9 F 11.9 31.8 1.8 1,100

V) ENRINTREY, WAL BT 5 &) 2. SAEER

HHIFIERICIER S N TV D, T2, EPEEEET
R S5 R AN THF (ECMO, extracorporeal

membrane oxygenation), e ML I EEHNT (CHDF,

continuous venovenous hemodiafiltration) & -
TARAMEBRASHEAT S TV B/ EIC B 1) 2 3B
BT 5 HEIE S 51247\ Sherwin & D#FHT
(& ECMO HifTHE /MR TIEIME s 235 77 4
NN VESPNOY: & i N-RAVM oY/ (3 E 5[
WAIZ VAT 5 &3 Tnw5bY, 72, ECMO
FEATHRO/NBIZ BT 5 VCM OFEWENEEIZ B 2
HTEvdr2mL, 7077 Y AXMET LTWwWz
C A ST 5, CHDF fifTH o/NEIZ 5
1T % VCM DM BIREIZBAT 2 13 7% <, MA%
HWRELIRETEH LN AL )T T
Y A (CLvew) (ZEMTRILRE (Qd) &SRR (Q)
ODERITH LM B0 OBEHEE (Quan) & HHE

THLIENMESINTVEY, LA LA 5, ECMO,

CHDF N CToORWENEEIC B3 213 % <, B
R Tl G BOREIZTEET 52 D%\, £
2T, AW CIEARIMEB 1T T Co/RNRIZBE T 5
VCM DY BIRERAT 2175 Z L1 & ) Btk 58
T A 24T 2O THE T %,
L MRERE
1. WREE

20134F1H1IHA2S 201743 H31 H E CTITHE
FHSLNERAERE Y 7y — (LT, 4B 28w
TECMO, CHDF i H T TVCM 235 s,
G MR EE DS 2 sEE & 72 15 i DL D FE B
PGl Lrzo IMHR R R 2 IR 2 A A B 20 i B U B
e L7z

Fim, MR, g% E JRE VCM#ESEIE,

VCM IfHE, 774 3 ¥ 7K 2 — A, MG
W, AR, A, fIREICE LTS
Wk b LB ITo 72,
3. EYEhREAEAT

BN X DB SN % b & 12 Sawchuk-
Zaske (SZ) #*2X D LLTFoA (1)~@) #HWT
HREEEH (ke), CLiow VA ZE L 72,

(1) ke(hr™") = Ln(C1+C2) +t

(2) VA(L) = (1 4% 55 x (1 —e @ W)+

(CuasCin X € 5 M) 5 ke

(3) CLvew(L/hr) = ke x Vd

\BONINT A—=5 % b LI (4) Z VT AUC
=400 pg - hr/mL ZEZW T 57200 EH R 1 HIEK
HEzHEH L7z,

(4) 1 H¥%54 (mg/day) =400 X CLycu
4. KRETERMRT

CLven \2 B L T Quutow & O H B B4R % Spearman
ORI Bl LIRE 2175 720 p<0.05 O ¥4
EHEEESH N & LTz HEHENTIZIZ IBM SPSS Sta-
tistics ver 20 [HAXIBM (%), H] %M L7z,
5. fRIEMECRE

AL L EOMEE R RORBE X T 72
(K FBF5 H29b-188) o
I #&R
1. BEE=

HGAEB 9 B (B 561, LI 4H) OFHE
gl 36 [MU4rfr&ipH (IQR) 0.2~80] ik, X

HgefiE 129 (IQR 30~225) kg Th o 720 EHI

LD HBEEY S L CHDF O &5 % Table 1 127K
L7z
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Table 2. Pharmacokinetic parameters of vancomycin in a patient undergoing combined

ECMO and CHDF therapy
V; i trati
P ke Ve up oo Vmeomdnconcenion
_ g/m
Numb hr™! L/k h L/hr/k
umber (™ (L/kg) (hr) (L/hr/kg) (time after administration)
1 0.48 0.4 1.4 0.2 26.6 (0: 56) 11.5(2:40)
2 0.20 0.7 35 0.1 30.2 (1:50) 165 (4:53)
3 0.20 0.8 35 0.2 13.1 (1:00) 8.8 (3:00)
4 0.37 04 1.9 0.2 22.7 (1: 00) 3.5 (6:00)
5 0.06 1.0 12.1 0.1 33.5 (4 : 50) 20.9 (13 :04)
6 0.04 1.6 19.0 0.1 22.7 (4:00) 17.7 (11:45)
7 0.05 05 134 0.1 23.5 (4:56) 9.6(22:13)
8 0.04 0.8 17.0 0.1 41.4 (4:53) 11.8(11:39)
9 0.02 1.6 304 0.04 17.3 (5:35) 14.5(12:16)

ke: elimination rate constant, Vd: volume of distribution, t1/2: half-life, CLvcm: vancomycin

clearance

Table 3. Vancomycin dose required for AUC
=400 ug-hr/mL

Patient Daily dose Daily dose
Number (mg/kg/day) (mg/day)

1 83.8 205.2

2 53.5 214.0

3 63.0 162.4

4 63.0 189.2

5 22.3 288.0

6 23.6 471.2

7 9.8 196.0

8 12.2 364.0

9 14.6 465.2

AUC: 24-hour area under the concentration-
time curve

2. EWEREINS A—4

Table 212787 * — & F IS L 72 VCM I+
IR SZIBIC I DO NI EIRE T XA —F &
RL7z Vd i defii 0.7 (IQR 05~10) L/kg, ke
IEHUiE 0.06 (IQR 0.04~0.2) hr ' TH 72 CLyen
I geiE 006 (IQR 0.04~02) L/hr/kg TdH -7z
3. AUC=400 ug * hr/mL lcA BT/ E=

Table 3 12 AUC=400 ug - hr/mL 2 & % 7% % 5-
wEERL7Z. KREHZ) OEGEIIBT 5 R REIE
236 mg/kg/day TH 1, IQR i% 14.6~63.0 mg/kg/
day TH - 72,
4. BREHET )T S ADRER

FH L 72 Clyvew & Qousow V2, 75 75 70 FH B BA AR 1ZF2
W 5N% D72 (Spearman’s correlation analysis,
n=9,p=05 P=09), [k, EH721 D CLyox
& Quun I2BWTH, AEZMEBBMRIIHRO SN %

BARMLFREFRMEE Vol 67 No. 1

2> 7z (Spearman’s correlation analysis, n=9, p =
03, P=09).

. =E=

RIFFETIX, VCM Z 3 RIZ/NBIZBI1T 5 ECMO,
CHDF Bl T CoZEWBEREIZ I § 2 a2 17 - 720
LETfib T b ECMO, CHDF #fH FColm
BN, V= MNNER T2 UE R T IA I VT
R 2 — 213 350 mL BRELEE 2L, AIZBW
TlX, COBEDOTIA I 27K a— AIIEERT
WD 10% LT & % 5 7208 5 %525 58
THZEWRHTY v, LaL, AEIZBWTIZS
kg BEOKREIZBI 2 WoliEs L ZIZR%ETH
DY REA kg BEOFERTRINE=L 77
A IV 7R a— L% EGET 5 LIFRINEED 2 5
VLB 5 7208 53552 B W TERE L 217Ul
5V, SRELI Vd DEIZB VT, EHD/N
BIZBIT2MEHE D b REVHEEZIR L72RES 9
Bl 6 BITH o720 VAdDBEIT 2HFE LT, &
GHEIZHED b 0%, MBSNEAMORELEZ N
A, ARIMEBRD — Do DERTH B L E 2 5N,
Vd 2MEF LTV BHER S & o 7225, RN DIKGN
FYAED VAP EETLIEPMESNTS
N2 ZOREEZIFTTVLWMHEELZEZ SN,
VCMZ CHDF 2 X W = s s Z it s
TBYY, BEAGOZ7 Y7 I A (CLw) XA
C, CHDFI2X %275 A (CLewr) HHD 5
728, CLyewld CLyew=CLi+CLaipr TR 2 & AF
T& 5o REDNTHICH LER 1~3 T, JREN
WA LTV 2IREDIER] 5~8 L Ik § 2 L AEH
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720 @ CLven lEEWHF S A SNz DT LI
CLaDEWIZLLHEETHLEEZ N, KE
H720 O CL ERICE WV RL2L Z ENIHEEN
THHY, R E Y IR DIZS 25 Clu lT@mW
EENTWD, F72, JERI4 TlE, WBRORETH
) CLiwu=0 20\ IKEE T o 7243, CLer 13 CLleunr
= Quutow X Fu (IMEEHH O BEHERI32E) TH Y, Quuctow
752200 mL/hr & 130 OHER] & BT % & BV
ETH o722 & LIRAEBREIRIZNLTW S 1TIH
DFEGI & B L T, CLyeu MRS F 7213 LB & i
RN L72E#E 2 57z, CHDF %] & ECMO,
CHDF ffH B D AT 2 TV 2\ 723 ECMO %%
VEM 1252 5B MG TE Ty, Lo,
ECMO OIZ L 2 VCM O 53R I 5 w2 &
LY A TIE ECMO (2 & % W shaE o 1Lz
BWIEFREINTVWL I EH B, ECMO i
T2 Db DN VCM OFEWEREIZ G 2 5 BTV 7%
WEEZ BN Quun DFIBE Z 15T L 7245 R Tl
B HBEBRIE R o 7278, KE D721 @ CLyeu
IEEIKEVIZENSWEADS AL, KEDH7:
D Tld 7\ Clyew TIXZOMEMIIA S LR Do 720
CLver & CLvew = CLiw + CLeior TFH 5 %5, Clomr =
Quiw XFuTHAH T N5, BIBEHD CL.=0&
BGE L 72361203, REIZBIFR % < CLyvow 13 Quuon
DHZE > TRESIND, LoT, REVD WA
ECLuDWIEFITMNEEZ SN DHEITE, Quao
ESE I GEURRTOLENS DL LEZ LI,
BRI BT D Quuton | THEIRE THE SN LM T
72, MEBICL s TRESNLIEETBE V.
Quutow ¥ ZFEHTIZ CLu AIEF I, KEOKRE
W L CRERE TR ERJRELTLE) &
WG & 72 BRIk H B 72 OFERDLE L b,
CLiew% b & lZEH & 172 AUC=400 ug - hr/mL
HEE L2BROKES ) oG E R LR
B ER 1~4 ODEEHVNE BV TR
FISHER SN TV LG5 = TH % 40 mg/kg/day &
NHLWHEGENLEL %572 FEF5~8FTD
HREPIRKEWIBIZBWTIZAUC=400 ug - hr/mL
BB RED 2 ) ORGEIID R VETSEHA SN
720 JEBIS~8IZBWTIE, REVNZLWVWI b
CLin 2834 124K < CLven 1 CLlannr (2T ITRAF L C
Wh T, ERGEE L CTIIER 1~4 & FEEZED
BHEEVPLETHY), KEHZ)IHHRET L E407%

V\IEI

WG mEh o/ 2 67z, ECMO, CHDF
PERTN TO/NRIZ BT 2 3 EpEE I B3 % it Tl
meropenem (ZBAS LIERIHRERH D, TIT A4 I ¥
TR 2 =22 & B VdoEhn s CHDF 12 & 5 HE
MEEDTLHEIZ LD 7 U T TV APEEMLZE LTw
LY AKWGE T TIA4AI 7R 2 —4125 5 Vd
¥in& CHDF 12X 2 VEM OFrESiiR I > THE D,
Rk 7 BB RE D ZEALAHE Z o TV TTEEMEASE 2
Hi7ze ARFRORR L) EEOI 55T E LT,
Vd DMz ZEL 1 HEOHEE X R T 250, &
ﬁ“( LIRATCE I E N T W B 10 mg/kg/ Al L

I E T, B CTH 5 CL., & 3F
L7292 T, iﬁi‘ﬁ*ﬁ’(“% % Quunow @ 5 T8 LI
WA T 208N H D EEZ NI, T72, #IH
B GRG0 2 SO REZflE L, Vd & ke
ZHER L CRIELED 1 [W4ha & 351 % 75
T 52 &N X ) BN AR R ST E T S Z
EWTEDL I LA LEEZ LN, KWIFEOMRS
& L ¢, ECMO, CHDF #H T T VCM »5# 5 &
NTRBBIE W IEFICRON IR TH L Z &
SIEBRRIBDORTH B A, hEHI) 0L E,
Y= 7 REORMFF- D — SN T W28
fEIZERZAEDVE U W A WREED S 5 AAE 2 H 7z,

ARWFFEIL 5 64 [B] H A LA S W H AR
RNTTHEFERZIT, HHASGREE (R %
ZHE L7

i

ARIFRORATICEE L, BERIUZ ZHv 7272w
FAEBER O KER A B LR Y v 7 O
WL E T,
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Pharmacokinetics of vancomycin in children undergoing combined
extracorporeal membrane oxygenation and continuous venovenous
hemodiafiltration therapy

Junichi Suwa’, Rino Sakurai’, Yuho Horikoshi” and Youko Ishihara’

Y Department of Pharmacy, Tokyo Metropolitan Children’s Medical Center
? Division of Infectious Diseases, Department of Pediatrics, Tokyo Metropolitan Children’s Medical Center

[Background] The pharmacokinetics of antimicrobial agents in children undergoing extracorporeal cir-
culation have a large priming volume to circulating blood volume, which results in a significant increase
of the distribution volume (Vd).

The increase in the Vd is significant. However, there are few studies on the pharmacokinetics of drugs
in children undergoing extracorporeal circulation. We examined the pharmacokinetics of vancomycin
(VCM) in children undergoing combined extracorporeal membrane oxygenation (ECMO) and continuous
venovenous hemodiafiltration (CHDF) therapy.

[METHODS] Patients aged 15 years or younger who were undergoing combined ECMO and CHDF
therapy and receiving vancomycin between January 2013 and March 2017 were included in this study; the
blood drug levels were measured at two time-points after administration of VCM. The Vd, elimination rate
constant (ke) and VCM clearance (CLvcm) were calculated by the Sawchuk-Zaske (SZ) method.

[RESULTS] The median age of the 9 subjects (5 males, 4 females) was 3.6 [interquartile range (IQR)
0.2-8.0] years. The median body weight was 129 (IQR 3.0-22.5) kg. The median Vd calculated by the SZ
method was 0.7 IQR 0.5-1.0) L/kg. The median ke was 0.06 (IQR 0.04-0.2) hr !, the median CLvcm was
0.06 IQR 0.04-0.2) L/hr/kg, and the median dose required for area under the time-concentration curve =
400 was 23.6 (IQR 14.6-63.0) mg/kg/day.

[Discussion] Increased Vd was observed in some cases. Adjustment of the administration interval
based on the residual renal function and setting of the CHDF, and consideration to increasing each dose
might be useful for the administration design at the time of extracorporeal circulation in children.
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