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Vancomycin hydrochloride (VCM) DBEZEHIE=421)>% (Therapeutic drug monitoring : TDM)
BRETHEWGEEMEEZITD LOHICERGERMDER THHD, FERMIEWL b TBICEZER
ZHEERY B. 2014 F 2 AH5 2016 & 6 BT IBERKZMBREICEHIT S VCM O TDM RhEEE I
HVT, 7 HEULERS Lz bS5 7{ED 25 ug/mL LLE (BEBE) & 10 ug/mL L E 20 pg/mL i (B
BMERE) DEREEICOVWTHRELL (CBITNREE, SHBREFRN LD, COHBICEWTEIER
I% 28 %, BIZMEEEE 101 B ThHolc, BESMN CIEBHREERL, ®5& T Creatinine clearance
(Cen), 7OEZ R, MK, 54 7T% Creatinine (Cr), TDM> 22 L —> 3 >VX, 58, 73
/)Y PRE, BREBICEEZREITEIOHA, FRCEREZRD, 2EAVAT (v
Y EIRDI T, FEEMNICEERRFIL, 7O€3 K] p=0.00027 (+wvXtb105), [7=/51)
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fc IDM ICEEB 2T T, SEIOHZEERIC, 7O0vV3 ROKL S EFIREEREICIZSERIO MAERE
REEEBICRHICREEDEMEHZ LTEHE5 O KD ICHE LT,
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Vancomycin hydrochloride (VCM) (XiG#EHY
£ =% 1 » 7 (Therapeutic drug monitoring
TDM) ZATWEREORELR, BIVEH IS4 % Jf 5
% 72O\ IR b 7 7 (B EHE) % 10~20
pg/mL D 2 & D TDM 74 K54 20 ¢
HRINTWD, $7/220ug/mL %82 5 L B
AL ORIERINT 2 & STz Il

ERR BRI (DT, 4kE) SEAFETL o7
A KT A4 IZH) TDM 2475 T\ 575, (KEDH7-
D OYESRIITA FIA VICFoTHRESNTVS
A 20bbd, YIal—vary 7 TR
WZOWTHFHIC T 725 pg/mL 2B 2 5
JEPI AT 5 2 o7z, /2, O L TH
BERETE L Z 3R L, VCM 12 X 2 {B A Mk e A 1T BE,
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b LIIEFERIB O, S5IZH I N TV A1
FlOGmOEERL IR L 7 2GEDRO b7z,
ZONT 725 ug/mL %8z 7AEBI O E IR % E
FANT BTN ESTTL, €D AT E
WEHSPIZTHIEIE>T, 50 TDM ¥%
YEEIIE L, L DY TR eR VEM IGHENTE
HENZTAHZERHWE LT

RIFFIL L EOMEE B TRRBE B ORRE
5 2489) o

2014 4F 2 H 1 H~2016 4F 6 H 30 H O FFA I
12, BBEICBWTT7HB L L VCM 2385 & M,
TDM SER S N7z BEEZ R E Lz, ZOHIRMIC
NI 7EA—ETD 25 ug/mL ML EEIRL7ZEE
(B &, xHEEEE LCThT 7710 pg/mL
PLE 20 ug/mL Ko EE (BEMER) 2l L
7o (EHINRRE, BEE, T 7EIS
]2 U C 10 pg/mL Ko EH, HSMHMIZ 1
BETH 20 ug/mL DL b 25 pg/mL Kol & 7 -
7RG L 720 20 ug/mL PLE 25 pg/mL &
WO & 7 o 72 B E 1 HIEfE % 15~20 pg/mL 12
BET B EREIHERCENES D56 03H 5 720k
SEL, REOERDPLVEFREL ZWEZ I ON5
25 ug/mL LL OB fEfE & HEEER L o k% 17 -
72)o 7B, MHEEEOHMIL, F—BE THEKN
O TDM 2MTh i THB Y, mifEoMmpE ~ 7 7
AR 25 ug/mL ML k& 7% - 72354, #5-H
MIZB W THRMIZ25 ug/mL L EIZ 7% - 7210
iz g iz, F7, HARMEE D Ak 55
TG 72 5 i M2 10 pg/mL DL _E 20 pg/mL % i 12
ol Ex HVy, [H— B CEERE L HEERIE
By by —Shawvk )iz, VEM #4584
BIZOWT, BEINVTHOEFRNICHEEZIT 5
oo HAHEHE I, KEHZHVOVCM 1 HES5E,
VCM I ik B2, 4 i, 15, & &, A=, Body
mass index (BMI), #45-FaHi27 L7 F=> (Cre-
atinin : Cr), 58 7T#% Cr, H&5-Miaai 7 L 7 F
=21 7% A (Creatinin clearance : Ccr), #%
5371 Cer, 773> (Albumin : Alb), # Y
7 2 (Potassium : K), 245, F1E, Mok, JEOK,
Bk, VCM #5811, VCM #5111 o> & B rg

AL, BB RITTEA & L THIRE,

JERX 7o 4 N % 5E 3 (Non-steroidal anti-
inflammatory drugs : NSAIDs), 73/ 271 a3
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FR¥E 73IF5ya U iERIE 724455712V B,
RAHINV LY M F Y AR, LA Al
FOEM, BREEE(LISEEY RITTHEA OB D

METL720 2B, B oRE L Burn index T5 2L
b OMK, BEKIZ X, CT, MRL, T3 —#R#&T
RO HIAKIZ 100 mL LE N L =T &b o,
F7213100 mL PLEH D P SN0 0, fEKIE
0mLUERLF=YEN2b D, F7213 300 mL
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HY, FREIH kg LML EHEETEED
DEFNENHK, BEAK FED Y LWL B
FBEREEALIEE % RUT T AN OV T & IEANA
LEOEERG- OMIZ BV CTERAEIC DWW TR
HHHDOE[MRET L L LB, 1HOHRDIE %
EE A A X BRAY L, Cer 13 Cockeroft-Gault
KROFHEALSHIM Lz, T/, Cr 2% 5-FiaT
£V 05 mg/dL L ¥, & 2%\ id50% Ll Lo
Iz ERRE fboERE L,

FAALTE H OBE IOV T, 2 BER o B3
%t 2 $1X Mann-Whitney UM %2, 216 2 1%
Fisher's exact test Z17o 720 MIHGEE ~ T 7{HIZ
B 2T e LT, i, Hh (& dIcx
MEROHEE), 70LIF, 737703 Y FR
3 EFHRRECERE Y RIZTEFOMH, Al,
¥ 5-BAGHT Cer 2 @A GER S D nizo
VER/NRD/NT 2 — 5 & L CH 5 BT Cer X
e 5-BIAG R I MZH, Alb (X082 oS & o T,
THE I FIIHEERITCROAETH Y, Bk
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RIEEL EHIHHEOD HER L F 2 THEIRL /)
L, MHRE 7 7l (SiEfE=1, BEER=0)
HERELTCEEO Y AT 4 v 7 ARG %
To720 OB, p<005 ZMEHARICER & L7,
%B, HEHEIRITIZIZ E Y 2 7 VEENY 7 b Stat-
Flex Ver6 [(Bk) 7 —7 v 7#L] % MH L7

C OHIFNZ VCM A5G- S 72 BF 13 388 44 T,
ZOHTEERIT 284, HEMEFIZI014TH -
720 Table 1 1Z/R9 & 9 12, SEREOIMHREE X 30.6
+990 ug/mL, B EZLAEEE o I A8 FE X 137 +240
pug/mL CHoroo KEH-DDOVCM 1 A5 =
IEEE#E T 309+142 mg/kg, HE(HHE T 333+
143 mg/kg TH o720 512, HIEEET, #FEO
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Table 1. Univariate analysis of patient background factors. Continuous variables are expressed as means = S.D.
Trough value 25 or more Trough value less than 20
B B p value
(n=28) (n=101)

VCM daily dose per body weight (mg/kg) 30.9+14.2 33.3*14.3 0.489
Blood concentration (ug/mL) 30.6 £9.90 13.7£2.40 <0.01
TDM simulation (Positive/Negative) [throughout] 24/4 101/0 <0.01
Age (years) 69.8+17.4 64.0 £18.8 0.047
Gender (male/female) 18/10 62/39 0.829
Height (m) 1.52+0.30 1.58*0.19 0.232
Body weight (kg) 51.9+15.6 55.0+12.2 0.579
BMI (kg/m?) 209+5.79 21.7+4.16 0.679
Alb (g/dL) 2.38+£0.74 2.71£0.76 0.078
K (mEq/L) 3.77%£0.96 3.75+0.68 0.348
Administration period (days) 14.8+7.75 12.3%8.15 0.013
Prior to administration Ccr (mL/min) 80.4+56.4 89.7 £50.4 0.227
Prior to administration Cr (mg/dL) 0.76 £0.52 0.82*0.63 0.977
Furosemide (There/None) 21/7 31/70 <0.01
Spironolactone (There/None) 3/25 12/89 1
Azosemide (There/None) 0/28 3/98 1
Tolvaptan (There/None) 1/27 3/98 1
NSAIDs (There/None) 7/21 20/81 0.602
Aminoglycosides (There/None) 6/22 5/96 0.013
Amiodarone (There/None) 1/27 2/99 0.523
Amphotericin B (There/None) 1/27 2/99 0.523
Foscarnet (There/None) 0/28 4/97 0.576
Pregabalin (There/None) 0/28 1/100 1
Combination of drugs affecting renal function (There/None) 12/16 21/80 0.027
Burn (There/None) 1/27 4/97 1
Edema (There/None) 10/18 18/83 0.067
Pleural effusion (There/None) 18/10 25/76 <0.01
Ascites (There/None) 3/25 10/91 1
Dehydration (There/None) 3/25 4/97 0.173
After-completion-of-administration Cer (mL/min) 51.6 £34.9 98.5*58.4 <0.01
After-completion-of-administration Cr (mg/dL) 1.26 £0.96 0.73+0.53 <0.01
Renal dysfunction (There/None) 13/15 4/97 <0.01

BMI: Body mass index, Alb: Albumin, K: Potassium, Ccr: Creatinine clearance, Cr: Creatinine, NSAIDs: Non-steroidal anti-inflammato-

ry drugs.

TDM HIZERFIZ 25 pg/mL 82 TWzd
KEH7210) O VCM 1 H¥x5 &1 438+6.96 mg/kg

CEMEBOFH IV EETH T T2, 20O B
2/4% (50%) CTHEMRREZZOZ, —7F, HET
FHE B flEov 32—y aryy7h
(VCM-TDM S edition Ver.2009 R2) % i~ 2l
HUBEO A RERER ICEHMEE 2o 7-0ld 24 44
T, KEH-HVOVCM 1H ?x’%‘iiﬂi 287140
mg/kg THEEFHOFH L N IRETDH - 720

VCM DI & 2 5 L, € D% &2 TDM
% FEHE L 72 BT ERAIEIC B v C HEERE T 101/
101 % (100%), = E 7T 24/28 % (85.7%) 17
T2 hs, EREOHIWIS T/NA 7IOVHAL TR &
N/ BEDEERET 4/28 44 (14.3%) AFHE L 726

HZE AT C e flERE & BAEMERE O Re I 2 WaT L 72

124 4T,

R 2HTHEBELZEOLOE, pMHo/NS %
b o0 bIEICEHEEEL, G5 THCer, 70t
N, Mk, HES5HTHCr, TDM Y32l —v 3
C BRGHIR, 7370 aY FRE BHEEE
w %@%&@fﬁﬂwﬁm,ﬁﬁﬁ%otoit
VA ERERET 572015 FEa Y A7 1 v 7 [H
TR & T - 72 (Table 2)o ZOFEHR, [7O+43
Rl T73 72703y FRE] PSHarsmic
WTT, 20 pfE(Fy X)) IZZFn21 p=000027
(105), p=001 (740) T&H > 7>, BHEpEEALIZD
WG BIARTIC IR T, G TR CIdE s
(3 13/28 %4 (464%), HIEMEREIZ 4/101 %4 (4.0%)
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Table 2. Risk of high trough value (25 ug/mL or more) by multiple logistic regression analysis

factor odds ratio 95% CI p value
Age 1.04 1.00-1.09 0.042
Gender 0.62 0.22-1.76 0.37
Furosemide 10.5 2.96-37.2 0.00027
Albumin 0.65 0.28-1.48 0.30
Prior to administration Cer 1.01 1.00-1.02 0.11
Combination of drugs affecting renal function 0.54 0.16-1.88 0.33
Aminoglycosides 7.40 1.62-33.8 0.01

WT9/13% (692%) I2#5-# T %O K EIFKT

LCwiz, 5612, BEME, BEERIC RS
T Cer 75 Table 1 1R T X 9 ICAE (p<0.01)
WAL L Tz,

VCM {BH I M H RS EAARR & 2 ) IRE IS
T DEBIDFIET Do SHOWZETIX, 45110
H TDM K¢lZ VCM DI EE ASE il & 72 o 721k
k&EH720) D VCM 1 HHEG-mAFHECREER &
D10mgkg Ul L& <, Zo#HH & L T4/4%
(100%) A MEED 72D OFGERFF TR N T
WHALE LTHRGENTW0EEZ bRz, 2
B B DLEE O TDM K2 VCM o I H i BE 28 =l &
eolBlL, hEDHH O VCM 1 BG83 518
H2) AEEER L ) D% CHMICE SRR S W
72O AR EEDSTEAEIC 2 2 DU Tld e 2 & AV
L7z

ZOMOMHREICEEX 52 2HHF}E LT, 7
Ot FOFAPEZ 6N, TET, VCM O
Y BRI E Y 5 2 5 BENICIE, #%55 Cer @
BREREE Y 2SS & T 7o BRI % 50T Cer
DOEMBEIEMZ Z2E I L TSR 21T->THY,
FHEEFNCB VW TEERIBIETIED 22568 T O
PEHER LML Z 2 SNz, SROKE T, &
BREEALIEE 2 RIZTHEH OB T, 7uk I F
BV THBEN RO LN, FREDOHFTH 70
I FPRLELEEHTIEf Tl S Twi,
T4 3 N OARERETHHHENED, LAE
TILOHHENEAT A 2 & ¢, BiiE b KT L
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Risk factors for high trough values of vancomycin hydrochloride
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Therapeutic drug monitoring (TDM) of vancomycin hydrochloride (VCM) is an important task of phar-
macists to ensure safe and effective pharmacotherapy, and there are often cases with unexpectedly high
trough levels. From February 2014 to June 2016, patients who underwent TDM for VCM at Kawasaki
Medical School Hospital showed trough values of more than 25 ug/mL (high value group; n=28) or more
than 10 ug/mL, but less than 20 ug/mL (target value group; n=101) for 7 days or more (pediatric patients
and dialysis patients were excluded). Univariate analysis revealed significant differences between the two
groups in the degree of renal dysfunction, after-completion-of-administration creatinine clearance (Ccr),
use/non-use of furosemide dose, presence/absence of pleural effusion, after-completion-of-administration
creatinine (Cr), TDM simulation rate, administration period, use/non-use of aminoglycosides, concomitant
administration of drugs affecting renal function, and age. Multiple logistic regression analysis identified
“use/non-use of furosemide” p=0.00027 (odds ratio 10.5) and “use/non-use of aminoglycosides” p=0.01 (odds
ratio 7.40) as statistically significant factors. “Use/non-use of furosemide” is a particularly important factor
influencing the trough values, and patients taking “furosemide” should also receive TDM in consideration
of the pharmacokinetics not only relying on the implementation of TDM using simulation software but
also refer to this study, that when diuretics such as furosemide were used, we began measuring blood con-
centration more frequently and also have dosage consultation earlier than before.
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