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i E BH® EMATHTEEILEINEF R o HkFE (PICC) 5 A X #bidirik & (TIVAP) 4T X5 & ¥ &84 (HD-
MTx)a'Ht/\ M. ik @B AR 20187 A £ 2022 5 4 A % PICC & TIVAP %7 HD-MTX #9 /R 11 TP AT 98 2 )UJR ),
oA, AR A B OLT RIS (MTX) 250 R R FH(AIEHDRRER A FEA K I L) R AR BAERREE 57
P:?J%-é%z Ve )2 54 MTX £ 25 R JE 69 % B &, L5 I AR%) 1074, 2 & PICC 4865 4] \TIVAP 284245, TIVAP Z1%
yJF 24 h MTX oo 25 R B (Con K F) 223 T PICC £8[(126.87 £ 61.99) wmol/L vs. (102.45 +48.77) wmol/L,P<<0.05],%-25J& 42 h
MTX f2 25 3% % (Crn/K-F) 5 PICC £ILER £ 7 AT £ EL(P>0.05), $HELAME A LER R T, ZTIVAPL 255 MTXC .,
KPHHH X (P<0.05), FAMRREFHLAFELSMER RN ZFH AL FEL(P>0.05), Bt 2 TIVAP 425 T Ak th AL
MTX Coi /KTt 3 B RAR SRR FH L AR, EREET HH BN AHE LT, 2 TIVAP 4 T HD-MTX A 22 4 % A i ik,
KB T RIS AKX F IR AR SN F R S SRR R A TR 508 0T S M) s o R R R

Safety comparison of high-dose methotrexate via different intravenous infusion devices in pediatric patients
with malignant brain tumors

XU Xigiao, SHI Zhengyuan, YANG Chunjing, WANG Shumei(Dept. of Pharmacy/Beijing Key Lab for Biometric
Evaluation of Clinical Rational Drug Use, Beijing Shijitan Hospital Affiliated to Capital Medical University,
Beijing 100038, China)

ABSTRACT OBJECTIVE To compare the safety of high-dose methotrexate (HD-MTX) via peripherally inserted central catheter
(PICC) and totally implantable venous access port (TIVAP) in pediatric patients with malignant brain tumors. METHODS Patients
with malignant brain tumors who received HD-MTX via PICCs or TIVAPs in our hospital from July 2018 to April 2022 were
retrospectively analyzed. Clinical data were collected to compare differences in blood concentration of methotrexate (MTX) , the
incidence of adverse events (including adverse drug reactions and catheter-related complications) and length of stay in hospital.
Multivariate linear regression was applied to analyze the factors that influenced the blood concentration of MTX. RESULTS A total
of 107 patients were included in the study, with 65 patients in the PICC group and 42 patients in the TIVAP group. Blood
concentration of MTX at 24 h (Cus) in TIVAP group was significantly higher than PICC group [(126.87 +61.99) pmol/L vs.
(102.45+48.77) wmol/L, P<<0.05). There was no significant difference in blood concentration of MTX at 42 h (C.) , compared
with PICC group (P>>0.05). Results of multivariate linear regression analysis showed that TIVAP was associated with the increase
of C.w(P<<0.05). No significant differences were observed in the incidence of adverse events and the length of stay in the hospital
between 2 groups (P>0.05). CONCLUSIONS Risk of adverse events is not increased, although the MTX Cu level is elevated
after administration of TIVAP. TIVAP is a safe choice for HD-MTX therapy with implementing therapeutic drug monitoring.

KEYWORDS methotrexate; totally implantable venous access port; peripherally inserted central catheter; malignant brain tumor;

therapeutic drug monitoring; blood concentration; adverse event

LR S 8 ) 2K 3 R ST R A Ao e 3 L
AESTE WK ARSI NoRIST20) MK A", K S RO 25 RO
PTG PR E R A PR A LU T A SR s AR BT H (No.BZ0439) L GRS R LA T B — R Ky e ]
* @ LA BLL TR SRS i TR T e
s B R BLIZTIZE . 265050 B 2
4 BIEVEE FATLZIT B ST M. BRI 1A - I 25 3 (peripherally inserted central catheter, PICC) fig 1% 52 ¥ K

2 H1i%:010-63926368, E-mail: wangshumeil 980@126.com W A E ks, BTSN TIm R, A GCER K

- 844 - China Pharmacy 2023 Vol. 34 No. 7 PEZG 202345 344555 T4



i W #E (totally implantable venous access ports, TIVAP)
JE— AR I B R AR N A A R T ke
B T2 g R LA T A, R AT A R 1E 2 W
ATE AL R IR ok O VA RS i R SR O SR ST B VA3 AN
[F) P T IO i 926 5 25 24 AT e S T 25 R T A AbE S
G (0 HRTAE GRS A B, 4518 v AN PR, 2
¥ (methotrexate , MTX) V& T Fill PN A4 B Ieg #5 FH (9 470
R 2 2 — , AR B E RN AMARROR 22 R IOR 45
24 03[R 75 W D0 1l 245 9k B AR B 25 03 97 1 2 k™, A
8 LA MTX 1 000 245 9% B by 0 2 i, SR P [T Bt ke 2 i
£ Bt 22 PICC. TIVAP 45 T K5l i MTX (high-dose
MTX, HD-MTX) 1 8L 253 B AN B S5 8, Hodg
25 3R 2 TR 457 HD-MTX (1942 21k, A2 4 3
5%
1 #EMEFRE
1.1 f&GISRIE

WA BE LB A 2018 4F 7 22 2022 4 4 H WA
Pt R IR 151 o AR SR RGN ABRAE R « (1) 4% <
18 % ; (2)HD-MTX Ay i #8477 i O 5 (3) 4 PICC
5% TIVAP 4524 5 (4) 3552 MTX L2459 & Wil . ARSI
HEBRARUE R « (1) HD-MTX 45 24 Rij Sz 4 245 3 6] 8 FH 5 i)
MTX IfiL 25 4% B 19 24 40 (AL 456 o - 2 il 5] IR SR Bt &
2555 ) 5 (2)HD-MTX A7 BT KA Y7 1 ) il F S o 1 240 i
THEC PRI BT 2T R S 2585 (3) Ji 5]
ORI o AW LA GE B PR b S HbHE LS
H sitkyll-1x-2020(59)
1.2 MRAFE
12,1 BoRhi s U BJL MR AR B R
2 HD-MTX %524 H 25 Ak T & H g a) fE
Bt KA MTX R | i Dk VA B 2 O MTX 45 2426 1
K5 2 RIHA AR FHEA TR, MTX 2525 24 h Fll
42 h {25 4R FE , HD-MTX 3G 7 5 5 20 & 1 1 40 i 3
b QN Rl e v vl i i | A s e e s o (1L e = € BTN 1
BRI T RE A s I % LA [R]85k MTX 45 25715 1
d 255 2 R, Z e R R Mo 2 B ) , I AkiE B
MRS ETRE A 22 RGN RN &AL, &
A IE R AE R (45 T A O MR IR i i
W FEE RENMRIE N SERBAL) . SR
[6]14% 5 )L A4 5% 1 #X (body surface area, BSA) , # 4
Schwartz 23 2 il 55 /N 1€ 1 K (estimated glomerular
filtration rate,eGFR) .
1.2.2 HIKEREE BEATE B E T HE IR
ST E A . PICC H St 25k s A B AT TR Dk B

B R, TIVAP B B 28 500N w5 DK 20 0 A 5 3
B AETIT, BARK,

123 MTXZZ55%E  MTXHIHE N 4~5 g/m’, #KiE
W2 Fodh T LR IR SR ST ik 1, 4L R
W pH A =7.0 B AR FR K E MTX . B MTX R 5
1/10 7€ 30 min P PR 5 ki 7 , AR I 7E 23.5 h N3
ST K, RS T s Ak Kb, MTX 45259 05
J& A2 R I 1 S RS A T AR, TR 10~20 mg,
q6 h, 3 6~8 Y ; [F] I AR HE MTX il 24 94 J3F 9 4 0 H- R 45
.

1.2.4 MTX 25k Bk EFIRIKISTT 45 &
FHIEHFFE™, 20 3 F MTX Ff bk R 1R 5 24 .42 h TR
JL & 253845 X 0 TR e R L 1~2 mLo ISR A AR A
3000 r/min £5.0> 10 min, 435 LW, N 4 A Bhiks: &
A (3 [ AfE K% 28 B A2 7= ) W MTX L 259k . 4n
MTX 42 h Ifil 253 B =1 pmol/L, ) 45 b 8 ~24 h Wa i —
W, HEIMTX 254 B <1 pumol/L.

125 WA RV AEARE LIS E T FA LR
55 A B WA R SO FH AP B #E 5.0 it (CTCAE
v5.0) R X EEULTHALTE BB R RS E TRE A
ZRG RN BRI THE -

1.3 #HitZEFHE

N FH SPSS 21.0 k% Bdig i A 41t o0 #r . A5 & IE
BB PRI, X + 5 TR, R R LA 25 535 i
ARG RLLL M(Paos, Prs) 71, % F Wilcoxon Bk
RIS e 25 57 o THECFER AR B R (%) o
KX KB B8 Fisher R BARLSE L 22 50 W Z 2k
PE LA 43 B MTX L 25 4% 5 04 52 e DR 360 A 560 7K o
a=0.05,

2 #HR
2.1 EHAXER

FEAN AN B AERRARAE LA AR5 107 6], Horpr, B3k
BIL 62, Lok L 4511 AR08 1~15 %, ih (4RI 2
& iz Wk BT A0 R 64 1) 2 A5 IER 30 441 | T AN g
98 A1) PSSR EE A IR 2 51 B SRR S R 149 R
AN LB TSR S AR L 3] S e g 1
LGN A e e W R 2R i O O 7 e i g
9o 1451,

Fi w5 IOk B VB B IS T 32, 43 ol PICC 4 65 4]
TIVAP 20 42 {4i], PICC 415 TIVAP 2H 5 JL I JLA %k} W,
F 1, P LT, PR LR AR5 A BSA 1Y 22 5 B
GeiteE g L (P<0.05) , WUJe 1R FH 22 1 28 4 bk |19 45
BT AT TALIE

®1 PICCHAETIVAPAZELHEAREFR

) MTX Al %eGRR(Yts)  AHEIRWAAE  AUELKWIRAR  HD-MIX4AZHEEHI
s o ERMPLRVE TG BSAMP P i 7 %@ze. X s? u*ﬁﬁ ﬂ&lﬁi; utﬁ?ﬁ ﬂi@; / ﬁ%ﬁmﬁ )\’W?
[M(Pys,Prs))(gh)  [mL/(mine1.73 m?)] (vs)/(mLim) (v5)/(mLim?) H I R[M (P, Pos) )i
PICCH 65 3.00(200,750) 38(5846) 0.66(0.56,1.10) 475(449,492) 16721 £3155 3430.03£624.88 4966.67+964.18 20(15.50,37.50)
TIVAPAL 42 2.00(1.00,2.00)" 24(57.14) 0.55(048,0.59)* 474(444,495) 16283£23.00 363646+ 862.89 534624+ 1142.90 20(18.75,28.00)

a: 5PICCH] lL#, P<0.05
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22 MTXMZAREKNEREZMEER S

2.2.1 WAUEBILMTX MZGRIEE g 8JLA 2 E
24 h 9 MTX Il 25 e JE (Con K ) B8 K (11172 +
55.74) wmol/L, 4524 5 42 h i MTX Il 25 4% i ( Coo 7KF-)
PIE R (1.02 +2.45) wmol/L, TIVAP 2 B LAY Coi /K
BFEFETPICC4 (P<0.05), k2,

#z2 PICCAETIVAP AR MTX MZ5KELLE[(x +

s, umol/L)]
?ﬁ%‘l n Cy n7k‘\|i Cy h7k‘\|i
PICCYl 65 102.45£48.77 117£3.02
TIVAP4] ) 126.87161.99° 0812086

a: 5PICCH] %, P<<0.05

2.2.2 MTXIMZGHE R E R DI PAMTX Cun/K
SR AR AR PR =1, & =2) .BSA MTX 7l
T A 2511 eGFR VA 2558 1 KRR A A 2550 2 Kk
Af HD-MTX %5 25 H B B8 ARy T B AT [R] L # kA
W E (PICC=1,TIVAP=2) N [1 25 & , JEAT B[R K £k
PERNAHT ; Z G AR R Hr v P<0.10 (A8 1 (W
23) A A T 2 R PE A #2551
LR, 28 TIVAP 45 25 5 MTX Con K TH A 5 (P<
0.05), W% 4,
3 MTX CunKERMEZRWEEREZSHTER

i B SE f
T —0.02 0.02 —0.68
HHI(E) —0.02 0.16 —0.13
BSA 007 026 025
MTXHE 0.1 021 051
3% eGFR =001 0.01 -184
B KRR —001 001 0.1
EEE NI T INS 3 0 215
HD-MTX 4325 H 8 Al H 9T 0 0 146
Ak & (TIVAP) 035° 0.16 21

a:P<<0.10

Fz4 MTX Gk FEMEZNEZEEZSTER
i B SE 1
E 481 0.10 4826
A & (TIVAP) 036" 0.6 207
2% eGFR =017 -171
LIPS (N 0.18 182

a:P<0.05

2.2.3 WABILZGYIA B N M T 485 A0 T AORE &
kg HAA 7001 LRA YA R RN, BRAFN
65.42% . FrHALIE AN RN 4 51, ZEAR 4 4 41, LA
THELEAIG 40 491, i 2186 71 & f R 52 481, rh Mk i i
BURAR 24 1), ML JULEFFH 7 L6, 2 RGEA KO 2 4l
CH TR LFEIR YT W AR Al g & 2B 2 A R ROV,
v DA 25 3 A A AN R g S8 L i 45 s AR el i 4
SELBIE BRI, 2 AN B L AR RS ik
FEIPEN, TR, &R 58 3.74% . 3.74%
37.38%.48.60% . 22.43% .0.93% . 1.87%., F£74 94 L
LR A OCT BT , SRR R 8.41%, Hh R84
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KRGy 3 ), AR IE L), i A B W 4 ), A8 N

LA TE B 2 6], A RS 1B, & AR5 51 2.80%

0.93%.3.74% ,1.87%.0.93%. PICC 415 TIVAP 4 & JL

HI 25N R g VA8 M DG T R e R AR R 22 R T4

T2 L(P>0.05), 1,355 .36,

#®5 PICCASTIVAP HZBILHWAMARKEMEZ AR
be3[61(% )]

o MR o PT GEA TEUA 0N FEEL
B e " e aak otk o sem

PICCAL 65 4(615) 203.08) 21(3231) 28(43.08) 15(23.08) 1(1.54) 2(3.08) 40(61.54)
TIVAPAL 42 000)  2(476) 19(4524) 24(57.14)  9(21.43) 0(0)  0(0)  30(71.43)

R6 PICCASTIVAPAHREILHWESEEHEHZELE
LB B (%))

A o ENDHEER SRR BRALSE SEAREDK REBA ot
pecql 65 203080 1034 4(615) 2308 1(154) 8(1231)
TVAPAL 42 10238)  0(0) 0(0) 0(0) 000)  1(238)

2.2.4 PIABIUER KB WA LSRR
Bk (5.08+3.95) d, H o PICC 4H - 4 1% B K %t M
(4.74+2.56) d, TIVAP 41~V B KRECH (5.62 +5.45)
do WA B ILER R ILEZER XS I E X
(P>0.05),
3 itit

PICC 5 TIVAP 1] Lk 4% i ik 25 il e £ L4 o 6
P, R B E AT 25 B Y. BRI 2
WEEERE 4P TR AE 7 X TIVAP 5 PICC (44>
PEHEAT LS BRI 1T QLAY & 3, HAR 55
VIR A J5 8 2 PICC M T 45 7 e 2 bk S4% 18 3] 1
LS /K A s 1) B, R R & AR R AR X
A — 5 AR 1 10 B 1 FH AS ] ) JDk i Y2 T B2 3
MR 2590 IR RO B H RTIESE A FR . AT It
T, HD-MTX 45 2530 6] 75 38 1k MTX 1l 25 9 & 7K S8 4%
fif RO 8 VAAERF 25 0IR 7 I % 4 A 8K, DR AR 7% %
BELAMTX I 253k BEAE YDA S, P1FAE PICC 2 5 TIVAP
HMTXIBIT I Z 4k,
31 NMAARRBEKMEEELAXNIMTX MEKER
HD-MTX A R & 5 B 800

T A R 22 (A7 AE S e, MTX I 24 ¥ 32 1)
SR R 28 H T Ak L — Btk g5e , KB 4y AR B
F (KW pH . FIIRESE) it 2= N R R Z 80 fgy
PIAHOCIR R Rl 25 25 A T AR A i 250 AH BAE
), AR R 2 R T E & B, 4 TIVAP 45
45 MTX Con K FTHREAE . AW E NI R 2 5
FERIE TR KR B SR T S RESEW

S TIVAP B S5 8 PICC R K VAR E

T, HEI 258y AT DL A TR AR L iR
H I IA R X 0] (8545 I A Ak X 245 40 1 A B R AP AR
K R E R A R AT TSR o

AUEHEFE 1 MTX Con KV T8 5 g JUL %6
FEE 48 1 AR AE N B R AU 386 i AH ST, I FLER i 1Y
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MTX Cou 2K 1] HE S 2 MTX HEHH ZE U2 3601, (1] 2 4 185
INTAS B & A KU A9 Hh TIVAP 4 8 LY
MTX Coin /KK B 25 50 T PICC 41, (H 4L R L2 W)
AR RN R 2E SIS X — 7 H Al fig
JEFA I R] MTX Cosn /K -1 22 53 XA B S )52 )
PR, 55— 7 i v e TIVAP 41 H LTEZA 2556 2
TR A BB Tk # , MTX Ifi 24 1k 15 2 4 38
HlA G R, PZH L34 Be R 22 IR e e i
22 X, 2 TIVAP 45 25 % HD-MTX 3397 14 4 1%
S LA PR o X P ARl MTX I 24 ¥ 5 22 B A 74
A Ak At R WA A B 8 E S 2 O R RO XU 1
i BB R E K
32 NMAARBKAGEERANSERXHAEL
4R
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JE e R 24 24P 58 e A SRR, 1 456 ] TIVAP,
S X T B 25 T BT B 2 iy T
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PR L HD-MTX S48 1T B H B MTX Coin K V5275
Fhm AEA R FRR WL BN . 7EIRY7 259 WS 5
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il | FBAAS KR F T K R R D R et — 4
S3HT AL IR] 1 25 57 5 R ARG AU T B LA B 1
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