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Analysis of Adverse Reaction and Plasma Concentration Monitoring
after High-dose Methotrexate Treatment in Children
with Acute Lymphoblastic Leukemia
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[ Abstract] Objective: To investigate the correlation between adverse reaction and plasma concentra-
tion in the treatment of children with acute lymphoblastic leukemia ( ALL) by high-dose metoclo-
pramide ( HD-MTX). Methods: A total of 82 children with ALL in pediatric hematology wards of the
Affiliated Hospital of Guizhou Medical University were selected as subjects, When HD-MIX was used,
the plasma concentration was monitored regularly by an enzyme-linked method. The rescue dose of cal-
cium formyltetrahydrofolate ( CF) was adjusted according to the plasma concentration, and the adverse
reaction of children was observed. Results: When HD-MIX was used, the incidence of adverse reac-
tion accounted for 95.9 % in children with MTX concentration >1.0 pumol/L at 42 h; The incidence
of adverse reaction was 90.9 % in children with MTX concentration <<1.0 wmol/L at 42 h; The inci-
dence of adverse reaction accounted for 95.5 % in children with MTX concentration >0.3 pmol/L at
66 h; The incidence of adverse reaction accounted for 92.1 % in children with MTX concentration <
0.3 pmol/L at 66 h. The main adverse reaction to HD-MIX was bone marrow suppression, liver and

kidney function damage, mucosal damage and so on. Plasma MTX concentration monitoring, timely
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adjusted the rescue dose, most of the children treated smoothly, no serious and fatal adverse reaction.

The adverse effects of HD -MTX on children with ALL mainly included myelosuppression, cardiac

function damage, liver and kidney function damage, gastrointestinal reaction and mucosal damage.

Conclusion; The higher the concentration of MTX, the higher the incidence of adverse reaction in the

same period of time as HD-MIX was used for children with ALL; Monitoring MTX plasma concentration

is helpful to adjust calcium plasma rescue dose in time, reducing MTX plasma concentration in time

can reduce and prevent the occurrence of severe adverse reaction of methotrexate.

[ Key words | metoclopramide ; leukemia, lymphoblastic,acute; children ; formyltetrahydrofolate ; plas-

ma conceniration; adverse reaction
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gt 4 M 4 ( methotrexate , MTX ) hy 4t I Jig 2%
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AR E A2 B B G R 24(29.3% ), G TR
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PR 0.5 mg/kg (R 20 mg) FiifE, HD-MTX
BT EORTE 24 h N SEK, ) 1710 BAE Sy
LA 0.5 h IPRGHEFRIKIE A ;9710 435 23.5 h N
FRLRf bk A FFURTEE MTX )5 42 h WEEE 1 &
MTX ifil 249 B2, [ B &8 — 3 F gk 10 S0 AR 45 ( cal-
cium folinate, CF) 3% 15 mg/m’ (Q6 h) &k, 2 J5 &
24 h I T Y MTX B I 24 e B8 o 48 1l 24 e J3E VG
P CF W ff g, 0. 3 pmol/L < MTX [fi 25 ¢ J&
<1.0 pmol/L,CF f#R5 &M 15 mg/m’ ;1.0 pmol/L
<MTX Ifil 25 ¥ JF <2.0 wmol/L, CF & K7 &= N
30 mg/m’ ;2.0 pmol/L < MTX [fil 25 & <3. 0 wmol/
L, CF fif oAk 45 mg/m”; [7] B, MTX 1 24 3¢ [
RN 1.0 pmol/L, CF ff R 4 i 15 mg/m?
B K CF il 50 &2 A i 3 20 mg/kg, B3R R
MTX [fi25¥% )& < 0.3 pmol/L ( HLAF AT K I fz (%
L) 45 1L AR
1.3 WEHEhR
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K 8Lk 3 mL, SR 7 3 52 A0 % v (EMIT) il
FE MTX (I 25 % B2, #4542 h B MTX ifil 245 3 i /)
TAGEAL g R AR DS, 7T T 00 5E 66 h MTX
M2 B s H] HD-MTX Z{if } 2 5 42,66 h 735146
AL RE L S DIRE O LR & T B
AN RSB S8 bR, B[R] MTX i 24 9
JL CF i RO B Stk ORI 1 S R Sy & HE 3
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K SPSS 18. 0 Gt gt AT 8t o0 iy, i
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2.1.1  EREIH RIS E I A (WBC)
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Hep T g2 ), Mg 9 ), M4 5, IV 3 f;
MTX <1.0 pwmol/L {1 12 {5l i JL & A B B il , 3
T2 B, g6 B, M2 6, IV 1 B, ANFE
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0.3 wmol/ LI 18 i L& AL B g4, Horh T 2%
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KA E AR MTX i 2454 3 8 L0 P2 3%
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2.1.3 JiFThaeMidE  RINWFEEBE(ALT) The
(ALT Jhm 2 f5LL 1) 2G5 42 h MTX i 253K >
1.0 pmol/L (1) & LAY 27 B0 & A BF I e 3, He
o3 A HLL R Th e, 1A I R I MTX <
1.0 pmol/ LYy B LA 21 Bl & AL DI REM F A
2 FIRARRLL R T, ARl MTX m%/ZEF%JLH
Dieti FE R ERZF G EE L (P >0.05),
25 66 h MTX > 0.3 pumol/L i1y # LA 23 il ik
RANT IR F , Horh 4 BT IHLLR T, 1 WA
BOH R MTX <0. 3 pmol/L (1 i LA 25 ik &
AT aeiE 1 FlIA RL R 5, AN F MTX 124

WEEBILFIReIF K ER2ZR LG FE X
(P>0.05),

2.1.4 FIREME RICANLEF JRE SRR 3 1
& bR oA I [ R T R YW R, 25 42 .66 h,

AR MTX i 2596 B 28 5 D et 3 R AR R 22 R 0
it (P >0.05), W& 1,

2.1.5 FhEEPE R OEDHE G AT
FhEHE 2 )5 42 .66 h, AN[A) MTX Ifi 25 B £
BRI E LR EZR TG I#E X (P >0.05),
W1,

2.1.6 Bl R MKt g2 K
m RS, FZh)5 42 .66 h, AN[R] MTX [l 2459 B i
HEMERMNEERER TG ITEE X (P >

0.05), W1,
2.1.7 Yy HJE 42 h M2k E MTX >

1.0 pmol/LEE LA 4 Bk KA 8 A 2 {5 i
Y2 BRI s MTX < 1.0 pumol/L LA 5
IR A e, 35 S P R 5 FH 24 ) 66 h MTX
>0.3 wmol/ L LA 5 B K I, Hrh g 3
{51 %, 8 R, 2 {0 R B R s MTX < 0. 3 pumol/LL
BILA 4 IR A B Y R P E R

%1 HD-MTX #riE J5 & £ 097 B R F I (n,% )

Tab.1 The incidence of adverse reaction
after infusion of HD-MIX
HIMTX J5 42 h HIMIX f566 h
FEGERM  >L0 pmol/L <10 pmol/L >0.3 pmol/L <0.3 pmol/LL
(n=49) (n=33) (n=4) (n=3)
B EEm 18(36.7) 12(36.4) 12(27.3) 18(47.37)
UIERE  20(40.8)  5(15.2)  18(40.9)  7(18.42)
A 27(55.1)  21(63.6)  23(52.3) 25(65.8)
Fxk 35(71.4)  22(66.7)  31(70.5) 26(68.4)
FRELIEE 10(20.4) 6(18.2) 10(22.7) 6(15.8)
L7 9(18.4) 11(33.3) 9(20.5) 11(29.0)
R 4(8.16) 5(15.1)  5(11.4)  4(10.5)

2.2 IMZHHRESA RN EHR
TEAYHIETE S e MTX 7 LA P R
DLRFE B5 23 ) 2 245 5 42 h F1 66 h BT X i 1)
MTX il 254, 42 h i3 MTX ¥ <1.0 pmol/
LR R, St R0 i BOR) B BAS B & A R
I 42 h (i MTX 3R EE >0. 3 wmol/L (1 LK,
R BAGHE X (P <0.01) ; H125)5 66 h 1ML
MTX ¥ <0. 3 wmol/L {1 &L , AR B i R
it SO RSO & AR R 66 h Il 3% MTX R i >
3.0 pmol/L Y EJLML, 2R BEA G FE (P <
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0. 01) o [7] — ik ¥ W 300 4 i 24 e o8 650 v ) AL i
PR ERAEA RIS IE B 22, B 2 A RO 4
o AHZZZR MK MTX Y4 B ), K i) 3 % CF
RGN i S 25 G HABRAE IR T, 2808 LA R
ARAR, JC) T B RO AR (R 23R
3)s

k2 FHEHE 42 h FF MTX 25 9% &
B CF Mok B B A BRBL
Tab.2 The rescue time and incidence of adverse
reaction of children with different blood drug
concentration after accepting MIX for 42 h
fRBORE RO RN RA
(K)  (mg/m*) BR(n,%)

MTX 11 259 i

MIX>10 pmol/L(42h) 49 10.31£4.44 42.87  47(95.9)
MTX<LO pmol/L(42 h) 33 4.94+2.01 37.87  30(90.9)
! 6.497 3.865

P <0.001 0 0.387'"

IR fisher i YIMER:

£3 HZJE% 66 h £ E MTX i 25 3% &
B CF s R B BA B R BL
Tab.3 The rescue time and incidence of adverse
reaction of children with different blood drug
concentration after accepting MIX for 66 h
fREORE fRoiE KRR A
(K) (mg/m®) HH(n,%)

MTX [fi 253k g n

MIX >0.3 pmol/L(66 h) 44 10.57 £4.49 43.62  42(95.5)
MIX<0.3 pmol/L(66h) 38  5.34%2.43 37.76  35(92.1)
! 6.401 3.13

P <0.001 0.03 0.659"
D FeR H fisher YL Rk
3 itig

MTX 2 T3 )7 5 4 11 L9 £ 4 S5 A 3 1) 25
W, RER R R AR R AR , i R A R
£ U (TYMS ) 1505 F 3 Y 40 0 % 346 J5 /il ( MTH-
FR) i P R A, AT (7 — 0 M R 3 J5 32 BEL, 368 i g
P I T4 5 B BRERE:, DNA 3 BG4 , o e 28 4
i 7= A B S R P

HD-MTX [ T B 10040 11 10955 20 A 14 4= K A
SBE LT X T A DR 43 SR I 3 A 27 A 7
AR TS R 45 R AS RO MTX R B
f19 2 AR B T 1L 24 i 8 194 v AR R g fy i ]
oA N [ B 2 A AR RS B
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T HD-MTX 7£ 25 495 I 93 20 B 1 ) B, X6 22 e 2
BRGNS B EE, TR A RE - D he
15 O DIRERE BhEE S WiE RN S R
I, DR A i) IS B CF A skl 2] MTXC Il 24 vk B2
FdLea ], X 2> MTX 74K P9 & 8| i 19 75 5
YERAR 2L, AWFSEE I X7 it f vh MTX Ifi 24
e FE FEAT Wi I K B R #& CF i 59 & P IR MTX
MZGYe B, B B % T HD-MTX X 4% i 25 i 361 2,
i B LR (i 32 1 46T, b AT Ak A, H
A B LR BB dl AR TN AR AR E]
KR L RE 8 & 42 i if HD-MTX /97, #c 1k
J7 o CF ] LUAFE MR N 5% 4k S O &0k R, DA T Ok 2
MTX XA 0 i B e o g - CF
TSRO A2 0% R A A sk 1 e & e, 1) 55
T MTX BVEH , 25 A b4 MTX I 25 3k B W, 2%
Gy KA FE R, CF MR Bk £, Ho A il &2
B RUBS ER E o AE I PR b, CF 2o B F sl 3 77 i
1K, AR 23 7= S HD-MTX ()38 77 308 .
I, AR R MTX B ik B2 R % CF 14 590 i LA R
FHUCKECRE S B B MTX &A% 5 R AR ™ .
AMFSY 82 filfdi H HD-MTX G979 ALL &L,
RN RN EZ A8 R Z 8T 32, JoiGIT A
KMEFET SR A 0 UL BN A B B4 6l
OV E D RER 3 B DRI T L B Ik 2 A
FE W R, O R T i EA R
— i, ZEXHE AL RS BE R B UF R A T
T S Zeh A R e B ] P A s R o UL 24 )
I 245 e B R Ao BE KT, I L ™ A
N, Zea N CF it KR & Rl ROk B a2 i fe
S, AN RN Y &k AR R RE S AR 22 5 A Ok,
[ B,y SRR BN R AR I Fres B 4G
57 JaB sl KA, XA — R LR TAR
N A o DR, MITXC I 245 e 3 0 ) 2 o 5 1
IR EE Y IG IRTE bR AR PE SIS WM MTX e B, 1§
T H % CF it ROR &, (REEVRIT E A3 T4 &
I EHT, LRI O 53] HD-MTX #5 76 JF
AR MTX J5 42 h 47 Q 6 h ¥ CF iR, [Flif i 47
Q24 h () MTX il 245 4 FE W I, 1 22 MTX IfiL 245 ¥
<0.3 pmol/L, #FREXS Nl MTX Ifil 245 4k & T [ 2%
18 SN RS oy 5 7 1 BB Lk A B8 0 ) i 24 Ak
W A T BEAS B K s 9 1R 3% CF i RG] i, i mT
DAt — 2B RN K i A A 26 2k A ™ EE AN
YR 2
M ARFFES s MTX [ 25 ¥ BE S F48 Sl
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