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EISHEEZT> T b L L A v I a—T 4 —
LABLUOHTA FI4 TORNBIZBI LM AN
58T, 15 ug/mL ~O R EFR I 45% & 5
U EoBEEN 1S pg/mL UL EIZHEZEL T o
TEHEINT VDY, 207z, NBEWEE S
B LTCTEICZ &5 3456121, 1%
Ca—T74—LBLITA KT A4 VAR LA
TG TED & 5 % ZHEESLIE L E 2 Tz,

Db ofEEnr s, NEEEEEEZ BTSN T
715 ug/mL Dl To e L AlikSH%o
N 7HEE 15 pg/mL U EANOFEERB L OZD
R T 12OV CRREE L 72
. H&E
1. HAENSRE

2014 4F 4 A 205 2020 43 H £ TI2, HREizsw
T TEIC 23%5-8, N T 7EEHIE S FEH S 7
6N % STTOPNUNGESEN R SR 2 F W &k
L72o %8, TEICH5 4 HEmMTO b T 7EEH
TEREBNE A B 5 BRI L 720
2. AEEE

S (BT HIVT Y ATL) VT, BEY

BAREFEEFRMEE Vol 70 No. 5

o CEde, R, B, (RE, 2PAM, @i
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Table 1. Patient background characteristics

Average teicoplanin trough

concentration
<15 ug/mL >15 ug/mL Palue
n (%) n (%)
Patients 18 26
Male 9 (50.0) 14 (53.8) 1.000
Age (years) 6.2%39 7.2%43 0.441
Weight (kg) 21.8*+14.4 23.8*11.6 0.277
BSA (m?) 0.81 £0.34 0.87 £0.31 0.546
Hematologic malignancy 10 (55.6) 17 (65.4) 0.545
HSCT 2 (11.1) 1(38) 0.558
Infection type and diagnosis
FN 16 (88.9) 19 (73.1) 0.270
Sepsis 7 (38.9) 20 (76.9) <0.05
Teicoplanin dosing and monitoring
Dose (mg/kg) 10.0+0.8 10.5+23 0.738
Number of loading doses (times) 42%*0.79 48*0.7 <0.05
Duration of administration (days) 12.6 =10.1 153%95 0.260
Initial trough concentration (ug/mL) 9.9*26 17.8%£6.3 <0.05
Average trough concentration (ug/mL) 11.5+23 19.7£39 <0.05
Baseline laboratory values
Alb 3.4£0.6 3.6*0.8 0.329
AST (U/L) 36.5+36.2 46.8 £40.9 0.181
ALT (U/L) 63.4+135.8 61.4*81.5 0.293
Scr (mg/dL) 0.28 +0.11 0.27£0.1 0.697
eCLcr (mL/min) 129.8 £17.0 139.3+25.0 0.166
CRP (mg/dL) 7071 48+6.2 0.262
WBC (X 10%/uL) 2148 55%155 0.111
Hb (g/dL) 83*15 8.6*1.6 0.511
PLT (X 10%/4L) 8.7+14.7 11.3%10.3 0.072

A total of 44 pediatric malignancy patients aged between 0 and 14 years, for whom data from at

least one serum TEIC trough concentrations measurement were available were included in this
study. The patients were divided by the average serum TEIC trough concentrations into the

<15 ug/mL group and >15 ug/mL group.

BSA: body surface area; HSCT: hematopoietic stem cell transplantation; FN: febrile neutropenia;

Alb: serum albumin; AST: serum aspartate aminotransferase; ALT: serum alanine aminotrans-

ferase; Scr: serum creatinine; eCLcr: estimated creatinine clearance; CRP: serum C-reactive pro-
tein; WBC: white blood cell count; Hb: hemoglobin; PLT: platelet count. Data are shown as

means = SD.

BIGGEH 225 4 HHUEEIZ b5 7 BARDSSRELS L7/
REERE R E N RHZ & L, TEIC ’éfﬁﬂ%% 3~4
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iRt
A 2 B OB, IERSA T iR
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Table 2. Incidence of abnormal laboratory values by the teicoplanin
trough concentrations

Average teicoplanin trough

concentration
<15 ug/mL, >15 ug/mL, Pvalue
n=18 n=26
n (%) n (%)
Scr
any Grade 0(0) 0(0) —
>Grade 3 0(0) 0(0) —
AST
any Grade 4(22.2) 8(30.8) 0.748
>Grade 3 1(5.6) 1(3.8) 1.000
ALT
any Grade 6(33.3) 8(30.8) 1.000
>Grade 3 1(5.6) 1(3.8) 1.000

The incidence of grade 3 or worse abnormal laboratory values in the
<15 ug/mL group vs. > 15 ug/mL group were as follows: serum cre-
atinine (Scr, 0% vs. 0%), serum aspartate aminotransferase (AST, 5.6%
vs. 3.8%), serum alanine aminotransferase (ALT, 5.6% vs. 3.8%). Thus,
the incidence of adverse reactions did not differ significantly between
the <15 pg/mL group and > 15 ug/mL group.

Scr: serum creatinine; AST: serum aspartate aminotransferase; ALT:
serum alanine aminotransferase.

we/mL K OMEIE 18 6, 15 pg/mL Ll O 26
BITH o720 WILIEDF E, TEIC AR5 BT

BRAEDNRD SNz (Table 1)o I b T 788
A315 pg/mL K O#E & 15 ug/mL DL EO#IZE
VT % BRI O Grade 3 Pl LR FEESEIAFRI,
BOBOScr o EA (MHEE S IZFHEBBI % L),
AST D 5 (56% vs. 38%, P=1), ALT o -
- (56% vs. 38%, P=1) L WTFNOHEHIIBWT
bMHEMICE R R ET RO R0z (Table 2)
2. TEIC B3 5440 F 5 732EE 15 ug/mL LLEA
DFERFl & EEREEE

B G%O T 7iEH 15 ng/mL LL EA~F
ELTWDIXEho 386% (17/4461) THh -7z
(Table 3), ATH5H D NT 7iEED 15 ng/mL
K O#E L 15 pg/mL D EOBEE O TIEBD

BoAEMEG I 1 4308 vs. 50+05 (P<0.05),

AST : 356%33.2 vs. 53.8+454 (P<0.05), ALT :
540+114.3 vs. 754*918 (P<005) &, AL
BONT TEED 15 pg/mL KmOFEIZBWTH
BIRMETH o720 ARMEGHED b T 7IREOE R
HWFICOWTEHET Y AT 4 v 7 MR 21T - 72
L2 h, ARG (4 v X (OR) 693 : 95%
BHEIXE (CD :144~332; P<005] 257K 1
T&H -7z (Table 3)o
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3. BERSEEHBID S 7 RESE

15 pg/mL Pl b~ FESR 2 A4 5[0 #2)5 3~
AMOBEE 5~6 MO L LK 5 &, 125% (2/16
Bl) vs. 536% (15/28 ) (P<0.05) & fafif#x5-1n]
IS 5~6ROETHEIIEMETH > 72 (Fig. 1o
b7 7HEENEH X, 3~4 M OREL 5~6 [H DL
DIBIZB T, 47+095 vs. 48+089 (P=0.748)
EMHEMICAE R R E2T RO R ho T,
4. FRXDHITO b Z 7 RES

5~6 |\l oA G- 28 2B T, 15 ug/mL
PDib~oFlER27008, G, ARG L, AR
LR, ANREGRORBII BT, /IR 688%
(11716 1) vs. #L Y2 :66.7% (2/3%1) (P=1.00),
/N 688% (11/16 1) vs. ZMR 1 222% (2/9 1)
(P<005) LHRTHEICKMTH -7 (Fig 2).
n. ==

AEFZEIZB VT, TEICTFH M 7% 15 ug/
mL DL E#REE 15 pg/mL KifETHE L 7245 %, Hl
ERREBBEEICHBEZIAON ol 4 V5
Ca—T74—ABLITA NI A4 2 THEESINL/N
WBEEIZBIT 2 EMWEYS = 10 mg/ke = 12 BEfE 2
A2 3~4 M EWES T, M 7B 15 ug/mL
NOFERIL 125% ERMETH Y, 5~6 HEfTH
H-TlL, 536% L ELEROFE LA RO, b
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Table 3. Comparison of the clinical and epidemiological data of patients according to the teicoplanin trough concentrations
teicoplanin trough concentration Univariate o .
Multivariate analysis
<15 ug/mL >15 pg/mL analysis
n (%) n (%) Pvalue OR 95% CI Pvalue
Number of patients 27 (61.4) 17 (38.6)
Male 14 (51.9) 9(52.9) 1.000
Age (years) 6.0*4.1 7.9%4.0 0.150
Weight (kg) 21.6*+14.1 25.1%10.1 0.071
BSA (m?) 0.81+0.34 0.91£0.29 0.150
Hematologic malignancy 17 (63.0) 10 (58.8) 1.000
HSCT 3(11.1) 0(0) 0.272
Infection type and diagnosis
FN 22 (81.5) 13 (76.5) 0.716
Sepsis 14 (51.9) 13 (76.5) 0.124
Teicoplanin dosing and monitoring
Dose (mg/kg) 10.0 =1.00 10.8 £2.70 0.523
Number of loading doses (times) 4.3%0.8 50%0.5 <0.05 6.93 1.44-33.2 <0.05
Day of measurement of 47£10 48+08 0.663
the trough concentration (day)
Baseline laboratory values
Alb (g/dL) 3.3%0.8 3.7+0.6 0.061 2.60 0.88-7.67 0.082
AST (U/L) 35.6 +33.2 53.8*+454 <0.05 1.00 0.98-1.03 0.717
ALT (U/L) 54.0+114.3 75.4*91.8 <0.05 1.00 0.99-1.01 0.824
Scr (mg/dL) 0.26 £0.11 0.29+0.10 0.355
eCLcr (mL/min) 134.5+20.90 136.9 +25.1 0.738
CRP (mg/dL) 72*78 33%32 0.104
WBC ( X 10%/uL) 2445 6.8+19.0 0.128
Hb (g/dL) 84%16 8.6+ 1.4 0.454
PLT (X 10%/uL) 9.3+12.7 11.7+115 0.329

Multivariate logistic regression analysis identified the number of loading doses as a significant factor influencing the likelihood of

achievement of the target TEIC trough concentrations [odds ratio (OR) = 6.93; 95% confidence interval (CI): 1.44-33.2; P<0.05].

BSA: body surface area; HSCT: hematopoietic stem cell transplantation; FN: febrile neutropenia; Alb: serum albumin; AST: serum as-

partate aminotransferase; ALT: serum alanine aminotransferase; Scr: serum creatinine; eCLcr: estimated creatinine clearance; CRP:
serum C-reactive protein; WBC: white blood cell count; Hb: hemoglobin; PLT: platelet count; OR: odds ratio; 95% CI: 95% confidence

interval. Data are shown as means = SD.

7 7 HEEEE HIIM A IS B2 RO o722
EDS NT 7RENEHIC X 2ROV %
WEEZ %, btz eas, 15 ug/mL UL E%EH
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AT o TV D L LEDH AT Ea—T % —
LABLUTA T4 2 TONRIZBT B EmTx
Hhgkcix, BN 7iRETH S 15 ug/mL D

BARMEFEEFRMEE Vol. 70 No. 5

391



[RZ - BBER] NEREBSEEICHIT2 TEC D8RR 58T 21k

100 1 EAOFRERPMER L, BB T ARG RO ER

HIEX DS, ARG 5~6 WA TR E o T
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Number of loading doses (times) D Ho MADMPEERBEE T, 7Y

*: P<0.05 (Fisher's exact test). 7Ty ADOMRIZE S VCM B £ O TEIC O [fi A

Fig. 1. Comparison of the rate of achievement of se- AR, VCM @ 1 HZZROH BT HE S

rum TEIC trough concentrations of >15 ug/mL NTWB7Y NEDIMEESEEEEHICBWVWTD,
between the group administered 3 or 4 loading dos- . ) - e . o ~

es and the group administered 5 or 6 loading doses. BN RSN 7 ) 7 T AOBRIZE 2 VEM

The rate of achievement of serum teicoplanin B LU TEIC oM EERT2HRESNTENY,

trough concentrations of >15 ug/mL was B 55 10 me/ke % 128/ & & T3 ML T
significantly higher in the group administered 5 or e . .

6 times loading doses than in the group adminis- X, M7 7EE 15 ug/mL UL RICHEETE 2013,

tered 3 or 4 loading doses. 26% L BB o7z EFE SN TV LY, bitb

NOKFEIZBWTY, AmES = 10 mg/kg % 12
B =& C 3~4 [B#%5-CTlE, b 7i&E 15 ug/mL

100 + N.S

80 1 *
g 60
=
g
~~
h
3
k) 40 1
Nl

20 +

0 T
<1 1-6 7-15
(n=3) (n=9) (n=16)
Age (years)

*: P<0.05, N.S: not significant (Fisher's exact test).

Fig. 2. Comparison of the rate of achievement of serum TEIC trough

concentrations of >15 yg/mL in children administered 5 or 6 loading
doses according to the age group.
The rate of achievement of serum teicoplanin trough concentrations
of >15 ug/mL after 5 or 6 loading doses in the 1-6 years age group
was significantly lower as compared with that in the 7-15 years age
group, while there was no significant difference in the rate between
the <1 year and 7-15 years age group.
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cDE, BOBOILIE 13.0%, 58.7%, LhhE 25%, 83%,

/N 48%, 69.4% T, MYETEHFEIZ M T 7 IREDMK
Mofz it LT b, ANEOIMBEEEREIZ BT
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BeG-BME & O AR G134 7% < & b 5~6 \lE
FEChDbEEZ LN,

E i

SO MAZHRET HICH72D, EYETD
WEEAL, HHIE MEEMOBIESH L L
eI

FlHHCRE  BEITREH0% L,

ik
1)

7 EEHSY Ty Y 200mg 1 v ¥
Ya—7%—24, 2012410 Hoka] (ET4 13
)
Wilson A P, Griineberg R N, Neu H: A critical
review of the dosage of teicoplanin in Europe
and the USA. Int ] Antimicrob Agents 1994; 4
(Suppl 1): 1-30
Assandri A, Bernareggi A: Binding of teico-
planin to human serum albumin. Eur J Clin
Phrmacol 1987; 33: 191-5
Pea F, Brollo L, Viale P, Pavan F, Furlanut M:
Teicoplanin therapeutic drug monitoring in
critically ill patients: a retrospective study em-
phasizing the importance of a loading dose. ]
Antimicrob Chemother 2003; 51: 971-5
H A& AL o 9 2 5 ~E]2KTDM PP 3
TDM%%%v%xW&*E mm*TDM
A NI 4 2 20160 Elﬂﬁrﬁ‘rnb 2016; 64: 387-
477
IRHRENY, NBRE SR, RIEHT, WS
WEEIZBIATA a7 =1k b T 7EE
15 ug/mL ML ECoZatt s Amix5H%o 7
7 ();%E{ b:ﬂj_ Z) %75.” .%mjtﬁuj—o El ﬂ:)ﬁf Aty
2019; 67: 376-84
Buelga D S, del Mar Fernandez de Gatta M,
Herrera E V, Dominguez-Gil A, Garcia M J:
Population pharmacokinetic analysis of vanco-
mycin in patients with hematological malignan-
cies. Antimicrob Agents Chemother 2005; 49:
4934-41
Lortholary O, Tod M, Rizzo N, Padoin C, Biard
O, Casassus P, et al: Population pharmacoki-
netic study of teicoplanin in severely neutro-
penic patients. Antimicrob Agents Chemother
1996: 40: 1242-7
FHTOE A, BT R, b ® o ENEGEE
bﬁén/nvf//®%%ﬁ%ﬂ7x b4
WE@J—/\% VT K B T—, BALES

w5 2005; 53: 357-63
Hiift%fﬁ(f% ANAYER TR R INGE St
IREFMZE B 23], /R ﬂvﬁiﬂml%ﬁﬂ“ﬁt%ﬁ

:bh‘é#ﬂ;tﬁﬁj e E 4% /NIRRT

g%ﬁnuﬁ;ﬁt%ﬁ TZ):HJIE,# El’“:%giﬁm_

2003; 51: 144-51

Schwartz G J, Haycock G B, Edelmann C M,

Spitzer A: A Simple Estimate of Glomerular

Filtration Rate in Children Derived From Body

Length and Plasma Creatinine. Pediatrics 1976;

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

BARMEFEEFRMEE Vol. 70 No. 5

393



394

(G-

FRRR] NERMERREICEIT S TEC DRERS 2T 21%5Y

12)

13)

14)

15)

58: 259-63

Ito H, Shime N, Kosaka T: Pharmacokinetics of
glycopeptide antibiotics in children. J Infect
Chemother 2013; 19: 352-5

Yamada T, Kubota T, Yonezawa M, Nishio H,
Kanno S, Yano T, et al: Evaluation of Teico-
planin Trough Values After the Recommended
Loading Dose in Children With Associated
Safety Analysis. Pediatr Infect Dis J 2017; 36:
398-400

Strenger V, Hofer N, Rodl S, Honigl M, Raggam
R, Seidel M G, et al: Age- and gender-related
differences in teicoplanin levels in paediatric
patients. ] Antimicrob Chemother 2013; 68:
2318-23

Zhao W, Zhang D, Storme T, Baruchel A, De-
cléves X, Jacqz-Aigrain E: Population pharma-
cokinetics and dosing optimization of teico-
planin in children with malignant haematologi-
cal disease. Br J Clin Pharmacol 2015; 80: 1197-
207

BAREFEEFRMEE Vol 70 No. 5

16)

17)

18)

19)

Cavalcanti A B, Goncalves A R, Almeida C S,
Bugano D D, Silva E: Teicoplanin versus vanco-
mycin for proven or suspected infection. Co-
chrane Database Syst Rev 2010; 16: CD007022
HAREE, R4, sfEET, Pils—2Z,
RS, AR 5 b7 7E1E L 72ER
2B 2 EEESREBIC T % teicoplanin & van-
comycin O IEHE, HAL#SEE 2013; 61: 157-
61

Svetitsky S, Leibovici L, Paul M: Comparative
efficacy and safety of vancomycin versus teico-
planin: systematic review and meta-analysis.
Antimicrob Agents Chemother 2009; 53: 4069-
79

Zhao W, Zhang D, Fakhoury M, Fahd M, Du-
quesne F, Storme T, et al: Population pharma-
cokinetics and dosing optimization of vancomy-
cin in children with malignant hematological
disease. Antimicrob Agents Chemother 2014;
58: 3191-9



[RZ - BBR] NEREBSEEICHIT2 TEC DaRERE5EICEY 2%

Rate of achievement of serum teicoplanin trough concentrations of
>15 ug/mL, and investigation of factors that cause serum
teicoplanin trough concentrations to fluctuate after a loading
dose regimen in pediatric malignancy patients

Takamichi Arima"”, Tomomi Sano"?, Mika Shindo"”?, Mika Shiotsuka”,
Osamu Kobayashi’, Tetsuya Furukawa’ and Satoshi Iwata”

Y Department of Pharmacy, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo, Japan

? Department of Infection Control and Prevention, National Cancer Center Hospital

According to antimicrobial therapeutic drug monitoring (TDM) guidelines, the target serum trough con-
centration for teicoplanin (TEIC) in adults is 215 ug/mL. However, not enough is known about the safety
of serum trough concentrations of >15 ug/mL and the optimal loading dose regimens for achieving serum
trough concentrations of 215 ug/mL in pediatric patients. Therefore, the aims of this study were to (i)
evaluate the safety of serum TEIC trough concentrations of >15 pug/mlL, (ii) evaluate the rate of achieve-
ment of serum TEIC trough concentrations of >15 yug/mL after administration of loading doses, and (iii)
investigate factors that cause serum TEIC trough concentrations to fluctuate in pediatric malignancy pa-
tients.

This retrospective study was conducted between April 2014 and March 2020 at the National Cancer
Center Hospital. A total of 44 pediatric malignancy patients aged between 0 and 15 years for whom data
from at least one serum TEIC trough concentrations measurement were available were included in this
study. The patients were divided by the average serum TEIC trough concentrations into the <15 pg/mL
group and >15 pg/mL group.

The incidence of grade 3 or worse abnormal laboratory values in the <15 pg/mL group vs. 215 ug/mL
group were as follows: serum creatinine (Scr, 0% vs. 0%), serum aspartate aminotransferase (AST, 5.6% vs.
3.8%), serum alanine aminotransferase (ALT, 5.6% vs. 3.8%). The incidence of adverse reactions did not dif-
fer between the <15 ug/mL group and =15 pug/mL group.

In this study, administered loading doses yielded target serum TEIC trough concentrations of >15 ug/
mL in only 38.6% of all the patients (n=44). Multivariate logistic regression analysis identified the number
of loading doses as a significant factor influencing the likelihood of achievement of the target TEIC trough
concentrations (odds ratio=6.93; 95% confidence interval: 1.44-33.2; P<0.05).

Our results suggest that it is safe to set the target serum trough concentrations at >15 pg/mL in pedi-
atric malignancy patients. However, the currently recommended loading doses of TEIC in antimicrobial
TDM guidelines was inadequate for rapidly achieving the target serum trough concentrations of >15 ug/
mL.

A greater number of loading doses of TEIC than the currently recommended TEIC loading doses in the
antimicrobial TDM guidelines is required for rapidly achieving serum trough concentrations of >15 ug/
mL in pediatric malignancy patients.
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