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[ Abstract] Objective To discuss the application value of the simultaneous determination of
methotrexate (MTX) and 7-hydroxymethotrexate (7-OHMTX) in the delayed elimination of MTX for pediatric
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acute lymphoblastic leukemia (ALL). Methods Cross sectional study. A total of 97 children who received
192 high-dose MTX treatments cycles in Lu Daopei Hospital from April to August 2019 were enrolled. The
peripheral blood was collected at 0,24,48 h after the end of MTX infusion and analyzed by high performance
liquid chromatography-tandem mass spectrometry (HPLC-MS / MS). One hundred and ninety-two MTX
treatments were divided into a normal MTX elimination group (n=149) and delayed elimination group (n=43)
according to the standard of delayed elimination and divided into 0-9 year old group (n=95), 10~14 group
(n=50), 15-18 group (n=47) according to age. The comparisons of the Cyy, C; oy between normal and
delayed group was conducted as well as among different age groups. Receiver operator characteristic curve
(ROC) of Cyxn and G, opyrxon Was analyzed and the concentration corresponding to the maximum of the
Youden index on the ROC was set as the warning value for delayed elimination. Correlation between the
delayed elimination after the end of MTX infusion and toxicity was investigated and the percentage of
delayed elimination was also analyzed. Results The concentrations of MTX and 7-OHMTX were
significantly higher in the delayed elimination group than the normal group. Immediately after infusion (0 h),
a Coomrxon of >17.8 wmol / L (sensitivity 97.7%, specificity 54.4%) and a Cyy, of >148.8 wmol / L
(sensitivity 72.1%, specificity 84.6%) were found to be warning predictors of delayed elimination under the
MTX treatment protocol. MTX delayed elimination was positively correlated with methotrexate-induced
toxicities (r=0.58, P<0.01). The percentage of hepatotoxicity and nephrotoxicity was 32.6% and 37.2% in the
delayed elimination group, which was significantly higher than normal group of 12.8% and 3.4% (P<0.05).
No significant difference was found in other toxicities. There was significant difference in C,; among
different age groups but no significant difference in C; yyx- Conclusion  Simultaneously determination of
MTX and 7-OHMTX in plasma by HPLC-MS/MS in childhood ALL patients can provide a reference for

clinical individualized medicine and pharmacokinetic research.
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DAL 75 R ML 27 7 1 (L A R 2D %% 1l A
/gD ) FFD R T, B D Re R, B i R
7 IR JER IS0 45 S5 AN R S

7. G532 53 4 - 1 SPSS 25.0 F1 MedCalc 15.8
HATBE 24530 FH Shapiro-Wilk J7 K6 56 7 22 7 E
R P IE S, MTX & 7-OHMTX ¥ B2 45 A A
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1 I HHEI R SE R HEIEZH B LA [ W DU S ] 5 MTXCAT 7-OHMTX ¥R B FL R [ pumol/L, M(Pys~P.y) |

MTX
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TGt X (¥ P>0.05) . 815 MTX ik B AH
L, 7-OHMTX Wk FEAZ AR I R A2 . 15~18 %
HEILEZH)5 0 h, MTX WK IR T 0~9 B 4L, (H
B2t 24 h AR AT HEM S, 15~18 27 2H )L MTX
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fifi FH HPLC-MS/MS 35 [i] Fsf 5 300 1fi 3% 7 MTX K HAY,
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R3 R[AIAERAL LA A WA i 8] 25 MTX A 7-OHMTX 6 B He A [ umol/L, M(P,~Pys) ]

MTX

7-OHMTX

4151
0h 24h

48 h Oh 24 h 48 h

0~9 % 41(n=95) 140.28(104.50~154.40)  0.30(0.21~0.42)
10~14 # 4 (n=50)  128.37(74.74~152.38)  0.38(0.22~1.31)

15~18 %41 (n=47)  103.40(62.48~147.10)*  0.66(0.51~2.92)

0.04(0.03~0.09)"
0.08(0.04~0.11)
0.09(0.05~0.15)*  16.90(7.89~35.90)
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20.90(8.43~48.71)  2.13(1.12~5.16)  0.38(0.23~0.91)
1.56(1.06~3.81)  0.40(0.20~0.83)

HAE 9.990 30.882
PiE 0.007 0.001

15.050 5.623 3.768 0.890

0.001 0.055 0.152 0.641

HEMTX O FHZE8 s 7-OHMTX Jhy 7-F8 36 200508 5 15 0~9 5 4 A%, *P<0.05 5 5 10~14 % 4 A%, PP<0.05
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VPR AR P H5 o2 IR I 17 14 3R B A R (., R 2
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W 22 SClk A 7 B RIE L SR 0 h
MTX 1 A 54 R 2 200 B TR, R
ORI R I BBURRE . B IR HE A 0 h MTX e
FEH 50 (153.14 pmol/L)AVE R B, SUBEE (Y
K 48% , K5 5 R 84% , WX 7 145 H R (AN
A T4 B T P SRR B K 5 Oy — B o vk FEORIE SRR
S EE>50% B OUT , USRS B 51 h 74.4% , IS (1)
LR R>127.9 pmol/L, (H 5 A 5T B9 Ik AH EL
T 5 7R A G 20.9 wmol /L, H50URRE X 42 &
2.3%, TFES BEAUR T 34.3%, iz 7 ikt
T ARG (BRSSP ER) o TR
ARG B R ROC 28 1 24 548 Bt K —
SRR B MR . MTX W R (A I R
S o7 FH B 5 B SR R A s« (1) R [RAE IS 2 LT
AETT ZARTRIAY 0 h MTX ¥ FEVE AR (E, Rl —ZoR
L T AN [] AT 8 2 AR LI S 3R T B 255 ) 1Y)
O RE R AR R R L AN A5 K 0 h MTX ¥k B2 >
148.8 wmol/L B HE A E 7R H , X T ABFFE I 470
0~18 %7 F ) LT A 38 HE it () SUER 3Ry 7219, % F
0~9 % 41 /B LA BBUER B o 80.0% , X T 15~18 %7 41
SR LAY BB A 53.3% CBUE R AELE R P ER) X
AT RE S XTIf R VSR 3 B, AR At 2530
RIS BOE BN (BRI 2 I B
PRS- A 32 38030 Ao S T4 1 19 e /R AR f511 %
R ARG HARGE T B AR AT B2 R (A AR
h52% RIS HEREIG BT TR REEA B E— 2558
o EUHT M ARA BT 4GB 72 R KR i MTX R YT
JLE ALL i B v, A £ LAE 8 A [ 152 58 AS [R] 1
0 h MTX ¥ FE 2R {E . (2) A5 24 )5 0 h MTX ik B
Z 27 ZE 520, AT 5 15 e S (B SO0 R 2R A

FA i MTX AT 77 28 1 £ L% i 24 ¥ S W o) 7 e
IRHE ) T B S5

(] Fsf ) 7-OHMTX ¥ BE X6 90785 ALL i) LAE IR
HEM S AT FE B, DR 0 h 7-OHMTX Y A SZ AR5 )
S, H 7-OHMTX 25 K MTX A7 i FE v )
AN BN AN B T Re 4 55 6 FR o B U AR ™
Y, TRRRE I ROC 28 Fn 24 2 38 B0 5 vk,
0 h 7-OHMTX ¥ £ >17.8 wmol/L 1% W R, U
JERIA97.7%., BT ARk, (A —Fs 3C
BRI 7[RI B S 0 h MTX A1 7-OHMTX i B 31 1%
B R . Fabresse 55 B 25 J5 0 h 7-OHMTX>
27 ol /L% 5E A& RAE, BT N 63% , F5 S N
52% fRIZIF TN ARIEREA =LA FEST T AEIR
HEMEHL AT 23 1] B LIE 54 YR ORF & MTX 3R
I7 o AR FRTEY RAEA G0 Bl B, % 0 h i
7-OHMTX>17.8 pmol/L i % A&7~ {H , Pl 2iE 38 HE
T FLA #5 e A RURR P, HLEE O h MTX MR B 3K
M AUCHE ., HARIRA WAl 2 FhHg bk A 7 10
WG R F UL 72 (B 0 h MTX SZ4F % 5¢
M) , AR FE AN EE O B B A5 R A e ] T,
TEARMIIF ST RS AT AN RIAFIR BE A O h MTX 3
SR AT DA A TR T, I PRSI T DAAR
PE PR, 254 MTX F1 7-OHMTX (146 1 45 5 Az
ERLI R AR , e P Rk B o 8 e 5 B s (R
T SR HE: | K s R K AR A T R 2

MTX Fll 7-OHMTX ¥ B R 1 fiE % 19 5% 4k 38 HE
Tt LA 5 AN B REAR O BT Crury o Coormmyan 5 B
KN B D RE A 1) 2 A S E A G . A KR =
MTX IGY7 JLFE ALL H WL A FPAS B O H, i L
T REAR3 S 1 e A SR HE A G 3538, X mT B =
MTX IR AR DG . R d MTX 5, HAE
JHEREARISE , o] 5 B S 43 , A4 7-OHMTX
25 70% VL R 28 B WEHE 7, 1 7-OHMTX %5 i 1
Eb MTXAIK 3~5 4%, AT A6 B /NS 25 P R B 25 4
FECE DR BRI 5 AN R RV OC R A
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