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MTX) 8% 4, Fik WS AR 201857 A £ 2022 %4 A 2 PICC 3 TIVAP 4§ HD-MTX # /5 A %‘iﬂ‘?@ BILym ) K
f{:ué/z‘iﬁflfﬂr, PeE A & U R A (MTX) e 2558 JE R B4 (L6 4 R B Ae 58 A8 K IR K I8 ) R A& R BAE TR R £ Fo

A% HEEED) >N MTX bk EaHaE &, SR HMAIRE 1074, L+ PICCLA 654 TIVAP 28424, TIVAP 484
*%F 24 h MTX 225 3R JE (Cor K F ) 223 F PICC £8[(126.87 £ 61.99) wmol/L vs. (102.45 +48.77) wmol/L, P<<0.05], %25 )5 42 h
MTX 225 3% % (Con /KT ) 5 PICC 2HILER 2 F L tiit &L (P>0.05), $ HEALBR® I E R R 7,2 TIVAP 425 5 MTXC .,
KFFFH A £ (P<0.05), FHLUNREFHL AR EMER KM EFH RG%HFEL(P>0.05), 4if % TIVAP 4.“%’]‘ R
MTX Con kP It & 2R AR BT R FHR AR, 550557 hap fam oh it «)LT,%TIVAP AT HD-MTX 5 432 Ay e A iy it 4k
KB T RIS AKX F AR SN TR PSSR R A BRI 508 0T S5 B s e 2R E s R R FE A

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

XU Xiqgiao, 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) pwmol/L, P<<0.05). There was no significant difference in blood concentration of MTX at 42 h (Cu.) , compared
with PICC group (P>0.05). Results of multivariate linear regression analysis showed that TIVAP was associated with the increase
of C.n(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
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% W #E (totally implantable venous access ports, TIVAP)
SRR AR KA B R P A P B R I T
B AT 2D i R LA TR A, DRI A o 1E 2 W b
VFZ BT ML 32 95 0 1Y I A Ao i, A
[Fi) Py 5 o i VR T 4 24 T RE S R 2 IR T AT AR S
A 0 BRTAHDCUEEAT IR , 258 AN . HH 2
% (methotrexate , MTX) A A7 Fil PN I I 5 H 9 4T
g 25 2 — , HAE B EH RN A RROR 22 R BOR 45
245 Y [va) 55 MR 00 0t 2 B AR B 25 697 i e e, AR
T LA MTX (1) 25 9 B2 oy th i, SR IR il
£E A B¢ 42 PICC, TIVAP 45 T K 5 £ MTX (high-dose
MTX , HD-MTX) i LM 253 B2 S R FH(E R, AL
25 | iR 2 Fhbk B 45 HD-MTX #9422 4VE , AR U4 1
MRS
1 #ERERZE
1.1 fRBIKIE

W SEABE JLRE F 2018 47 7 H % 202247 4 A UGA R
Fii N P PR I 1) o ASBIESE A AR - (D AR <
18 % ; (2)HD-MTX N B #eAk) 7 i i W 5 (3) 22 PICC
oY TIVAP 4524 5 (4) 3252 MTX L2453 B2 Wil . ARSI
HEBRARUE R (1) HD-MTX 45 25 i S 26 245 W 8] 5 FH 52 i)
MTX il 245 4% 8 1) 245 9 (0358 -2 B il ) Al S AR di s
2445 ) 5 (2)HD-MTX VAT HIT K if 7 BRI 52 1 20
T A MR AR IR 2l B S 255 (3) J Al
TORM R o AR S A B B2 2P AR B 22 51 2L, L5
%y sjtkyll-1x-2020(59) .
1.2 WARFE
12,1 GRHIREE B BJLA MR AERY B R
1w IZ2Wr HD-MTX 2524 H BB 255 by 7 i H ag e a) AE
BE KA MTX ) i i DR VR B 28T MTX 4R 2456 1
K 2 RITRIAN B EIEARTUR, MTX 4525 )5 24 h Al
42 h I I 2 e B, HD-MTX VA Y7 1 J& 41 J8 i 11 40 i 3
b QN RN 6 v 10 N AR e = = 1 [N e i @ R 1
LA D REFE bR MO0 A ELR B[R] 85 - MTX 25 25 1 1
d GZIEH 2R, ZIR R RIS BE) , TH AL IE R
MK RS T IR FIf 4 RGN RO L ARG, 3
BRI RAE R (45 A A O MR IR A2
W REE SENIMRTE R FERAL) o e IR SCHR
[614% 5 8 )L A4 5% 1 £ (body surface area, BSA) , #2 4
Schwartz 23 20 Ml B0 /INER U 1 R (estimated glomerular
filtration rate,eGFR) .
1.2.2 FIKERCR S S A DT W KRR T K
IFIE A . PICC i Bt E R IR E A, AT T IRk B

B Rk, TIVAP BRI B 230 P #bk 2 o A 5 8
B AETIO, BARK,

1.2.3 MTX#250%  MTXFHE N 4~5 g/m’, ki
W42 Jodh T RO LBRIR SN Sl o i, LR
W pH {8 = 7.0 TR E MTX . B MTX S5 Y
1/10 £ 30 min PP DK 3 , 60 435500 5 7E 23.5 h N3
SIEKIE I, [R5 7 s ik KAk . MTX 4525 iR
Ji 42 b ke 1 S R A T AR, ) 10~20 mg,
q6 h,F6~8 ¥ ; [ MR MTX 1l 24 ¥ J32 3 4 37 - iR 45
.

1.2.4  MTX 258 WM ik FIRKIESYT 450 K&
AHFEMFFE™, 43 F MTX § Bk TT R )5 24 .42 h T8
JLZ5 25350 XoF ) 7 30 DR 0l 1~2 mLo I FRAs DA
3 000 r/min 50> 10 min, 535 W, B4 B shik &
AN (52 [ AfE B 28 B A2 77 ) W E MTX L 25 6 % . 4
MTX 42 h Il 25 & =1 wmol/L , W45 % 8 ~24 h Wi —
W, HEIMTX I 254 % <1 pwmol/L.

1.25 259 R FERTE DL A f1 A 3k
5538 KA B DL RO FE A PR B 5.0 iR (CTCAE
v5.0) A X ERULTEARTE B VR RS E TIRE A
LR RN R RV THE

1.3 SitERZE

7 1 SPSS 21.0 X B s A T ge it b . AF A 1E
BB R, X + 5 TR, R K5 F A 25 55 M
A B BRI L M (P, Prs) 7, % ] Wilcoxon B
KB e 25 57 o THECERE AR B R (%) 2w,
K XRS5 5K Fisher AERAAG I FLA 22 5 . W Z MR
P [T 0H 43 B MTX I 25 4% B A 5 o) PR 25 s 36 /K o
a=0.05,

2 HR
2.1 EAER

TN BAEBRARE S AR B 107 61, Horp, Bk
BIL 626, Lotk L4511 -84 1~15 %, R 4RI 2
% W BERE A0 AR 64 1) 25 45 IER 30 1] 2B 4n e
98 A1) P TLAAREE A0 IR 2 51 P SRR ST R 1491 b
AN LB TSR S AR L 5] A S e g 1
o) 0 Ji SRR 1 5] o2 B A R L ) | Al R e i
I8 1051,

i i Tk i v T 2R A A AL, 43 SN PICC 4 65 A
TIVAP 2H 42 f5i], PICC 4H 5 TIVAP 4H & JLAYFEAS TR IL
F 1, i LT, AL LR AF I A BSA 1Y 25 5 B
it X (P<<0.05) , 80U 1R FH 22 1 2% e [ml 9 4
BT o AT TAZIE

®1 PICCASTIVAPAZEJLHEREZR

MIX Al SeGRR(TEs)  BHBITHAAR  BUEIRWAAR  HD-MTXSZ R
5 0 ERMPP)E BRI BSADM(Pe Pyt & ’ %fe X 57 ] ?gﬁ %Mﬁ”‘{\% ] i]% ﬂﬁﬁi{\g nzl HE R
[M(Pss,Pro)]l(ghm?)  [mL/(min-1.73 m?)] (x£s)/(mL/m?) (x£5)/(mLm?) HERTE[M(Pys, P-s)]/d
pICCH, 65 3.00(2.00,7.50) 38(58.46) 0.66(0.56,1.10) 475(4.49,4.92) 16721£31.55 3432.03+624.88 4966.67 1 964.18 20(15.50,37.50)
TIVAPY] 4 200(1.00,2.00)* 24(57.14) 0.55(0.48,0.59)° 4.74(4.44,4.95) 162.83£23.00 3636.46+862.89 5346241114290 20(18.75,28.00)

a: 5PICCH 4, P<<0.05
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2.2 MTXIMZHREKNEREZmMEZE S

2.2.1 WALBJLMTXIMZGE LR A RIS EE
24 h ) MTX il 25 3% & (Cun K F) 148 S (11172 £
55.74) wmol/L, 45 24 )5 42 h i MTX IfiL 25 4% & ( Cun /KF)
PI{E R (1.02 £2.45) wmol/L, TIVAP 4 i LY Conn /K-
BEFTPICCH(P<0.05), W2,

£R2 PICCASETIVAP AR MTX MZ5iKELLE[(x +

s, wmol/L)]
gﬁ?]“ n Cu h7k1F Cy h7k1F
PICCH] 65 102.45+48.77 117£3.02
TIVAP4] ) 126.87161.99° 0812086

a: 5PICCH] Hb#¢, P<<0.05

2.2.2 MTXIMZGHE R HE RS PIMTX CunK
R R AR AR M (B =1, % =2) .BSA .MTX 5
A 25T eGFR VA 255 1 RIBIR A A 2550 2 KA
A HD-MTX 4325 H R &5 5 I A0T H AR (i) & Dk A
Wi E (PICC=1,TIVAP=2) N H 7L &, JEfT B R &k
PR 34T 5 2 05 4B R 2R 40 v P<<0.10 9745 £ (UL
22 3) M HZE A A T 2 R A 08T, 45
YR, 28 TIVAP 45 25 5 MTX Coun /K F T A0 6 (P<
0.05), IL.3% 4,
R3 MTX Gk EHMEZHARZSTER

B B SE t
I =0.02 0.02 —0.68
() -0.02 0.16 -0.3
BSA 007 026 025
MTX & 0.11 021 051
% eGFR =001 0.01 —184
EELABN U INS —001 0.1 0.1
G I IN 0 0 215
HD-MTX 425 BB 7 H AT 0 0 146
HRIEEE (TIVAP) 035 0.16 221
a:P<<0.10
R4 MTX Gk FHMEEZNEEEZSTER
g B SE f
i 481 0.0 4826
AR E (TIVAP) 036° 0.16 207
4 eGFR —0.17 -1
LR (I 0.18 18
a:P<<0.05

2.2.3 P BILAYA B RN S F8M OCIF R IE R A
FIE A 10 BIBILER A 29 BN, SR RN
65.42% . HHHALEAS KO 4 61, FhIE 4 4 6], F 40
THECRRAR 40 ), 2T 8 11 B FRAIK 52 ), rh ok 4 i 1
B 24 9], M AILEF T L0, 40 2 RGEAS B 2 47
(PR R LRI T B RAR T R R AR 2 A R RN,
It A5 B R A AN BB g BB L BR80T 2o 1% 24
SELGIE AR L , 25 H AN AS R s A A5 E50RR ok
FEIFBE O, T FE) , & AR50 3.74% . 3.74% .
37.38% .48.60%.22.43% .0.93%.1.87%., 44 9% )L
B A A T A, AR K 8.41%,, Hih R A
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KRG 3451, A BEIE L), SRR B A 19, 3 N
M T R 2 61, S B AL 16, &A= 2550k 2.80% .
0.93%.3.74% .1.87%.0.93%. PICC 415 TIVAP 4 i JL
HI 25N R sy A48 A OGO i & B % 22 R 38 T e
e X (P>0.05), L3 5.6,

#x5 PICCASTIVAPHZBILHWAMARKRMNEZAER

FL 2[5 (% )]
WHLER AT MAER PRERAR I WER%

el % i
B Capn R e chme e A orers O

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(7143)

+R6 PICCASTIVAPAHRE)LHWESEMREHEELE
RIEB(6(%)]

B 0 GERCRELR SERE REBRBE SEALRER SERL At

PICCHl 65 2(3.08) 1(1.54) 4(6.15) 2(3.08) 101.54)  8(1231)

TIVAPA 42 1(238) 0(0) 0(0) 0(0) 0(0) 1(238)

2.2.4 WA BIUER KB LE WA B8R R
Bk (5.08+3.95) d, Hi i PICC 4H - 4 1% B K 50 h
(4.74+2.56) d, TIVAP 41 V-3 B KECH (5.62 +5.45)
do PR B ILERE KRB Z R TS i #E X
(P>0.05),
3 1Tig

PICC 5 TIVAP 1] DLy i ik 28 fil ) i L 457 () 4
P, AR B kAT 25 B Y. AR R
SUEE AR Y JF R AE T THX TIVAP 5 PICC (144
PEHEAT UG TR, 1T QUAE"BIFFE A 3, HVAR 55
VIR AR S5 o 22 PICC W45 7 o 28 e bk 4 3k 31 1
B MG K- s ) B0, AN R SRR & AR G, X
A — 5 AR 1 10 BH I FH A [R]85 Jok i Y25 i mT B2 5
Wi 2580 (F)9A TR 8 B RTIESE 0 A R . sl AT i
T, HD-MTX 45 24 1 [8] 75 38 15 MTX I 24 9 3 7K - I 4
i RO R VAR 250697 B % 4 A 8K, TR LA 9%
PELAMTX MM 254 BEAE VI A S, PFAL PICC 45 TIVAP
HMTXIRITF LAt
3.1 MAAERKEREESRLGI MTX MZ5RE R
HD-MTX A R & M B 820

T AR 9T 22 (A7 AE S5 e, MTX I 24 ¥ 2 1)
SR R 28 H A Ak B — R SSE , KRBT o R A BRI
F R pH B YIRESE) st 2= N R GER 280 fiZy
PIAH R 2GR 25 25 T TR Hh A B 245 0 A B AE
) AW I 2 R M IE KB, 28 TIVAP 4
5 MTX Con/KETHEAE . BB E U P 25 55
YR TR R A B SR E S M

S TIVAP B S PICC EEH K BAKE

A, M 25 n] DL G A TR AR L 18
HBFFEIA R 3 TT 8 5 45 A ARk X 24 40 1 A O A AR
KN RZ WA R AT TEFIY o

FAUEHEFE 1, MTX Con KI5 -5 98 UL DRSS
JE & I AR B AN R R RS 34 i AH e, I FLER 5 1Y
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MTX Coun /KT HE-S 20 MTX HEMEFE U2 184001, 7] 422 iy 184
TN BN & A RS, ARESE T TIVAP 2 88 LY
MTX Coun /KB AR 35 5 T PICC 4, (H P4 2 L2459
AR R AR 22 IR Ge T2 L, X — 7 T ] BE
JE P B MTX Coun 7K T 1 22 5755 AN RN P53 )
FREERAIR, 7 —J7 L VT g5 TIVAP 4 B LTESA 2555 2
TR S BB Tk B, MTX Ifi 25 1k 45 204 308
WA . Rl AL B L3943 B KA 25 S OR e ge i
5, UL 28 TIVAP 45 25 %0 HD-MTX 3697 14 4 1
SN A PR o X s ARl MTX UL 24 3¢ B2 R it kA 74
A A7 SRS R A B 30 B S 2 O R R XU
i B LAEBER R RE K
32 MANRRHBKEREELHANE
4R

PICC HAT B 48 sy 3 8y HRAE AT B 28 il 3 /)
R ARSI B TA M FENE , BEW
TS TR 32 B — S, Gy R AEREAE B 0 Bl
BRI e R A AT S H . TIVAP R 524 B ALK,
BE BRI RN, UREN T PICC [R5 34, —
T T L FE bk i V002 B0 FH A9 R GE AN 36 o el FR
JLI FH TIVAP B} & A S48 A DG M By L S48 9 Il S B
B S E ZE R MER IR T PICC ™, ASHF5E rp B
SR TIVAP 41 8 L5488 M 26 3T &E 1 & A R AIKF PICC
20 (E WAL E] F B 22 SO0 e X, X ] BE S gT AR
AREEDA K. A0, ABFEH TIVAP 4L S AH
PERRGL Y K A R R 2.38% , 5 REAEAF ST B AR, B
IR B2 IR 5 B () A (45 TIVAP Y-S5 AH e M e & A
TR, (E R YLATH AR 5200 TIVAP i FH B i £ 25 &
FE IR PR FH 245 S TR & A IR GL it , BT 45+{d FH TIVAP,
JULE S SR 45 T U R 25357

2 LAk, 5 PICC 43 25 M LE , 28 TIVAP 45T fiil N %
PR B L HD-MTX B AR AT HEH B MTX Con /K521
Thim AR RO WL B30 . 7E3RYT 259 W EE 5
T, 2 TIVAP %447 HD-MTX 28 N &4 ik, B2,
AHIGE Jg b [ PR ST , AT BEAEAE AR O fal FTAS R
BN A BSR4 TR T Re M ——7 58, 2 AR R
il , FBATAN KRN B I K E (A B D R g it — 2
S3ATT PR ZE TR %) 22 57 5 HOR AR AORE¢ T 88 LA Be D)
B 2 A A R B M e AR R R A 7T
Al s AR, BT 2R BR ], AR 5T oK 58 4= T IACHE 5C Tl
BEEME R . ARBTG5, DA R A 1
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