Advances in Clinical Medicine IifiREE243 /8, 2022, 12(11), 9891-9897 Hans )0
Published Online November 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12111427

MTHFREE ZSMXT)LE S H E A
B %28 & N F B RURS i S 14 A0
0

SR, RIEE, AR, K
R MR R ) LB R AL, AR 5

Weks HiH: 20224F10A3H; FHEM: 20224F10A31H; KA HM: 20224F11A7H

=

HE: HITMTHFR A1298CHIC677TH: K £ & 5T JLE S 44k EL40 # 5 IfL% (acute lymphoblastic
leukemia, ALL)E# FEURM (MTX)ZHERRN . k. %BE20204E9 5 2202198 TF B A%
JBEBE L 32 CCCG-ALL20205 RiBITHI42BIALLE S, BNBEKMTHFRERR, Z&&EEREE
SEEZ SN ALLIRTT HHD-MTX 5 R 2. 4R 4268 )L+, MTHFRA1298C: AAZ!
2741 (64.28%), ACEI 1541 (35.71%), ﬂ&mﬂﬂiﬂéﬁé‘%@%ﬁ(ccﬂ); MTHFR C677T: CC%104(23.8%),
TT#1441(33.33%), CTZ!18%(42.85%). MTHFR A1298CHEE A FEREHKMTXLIT R B R M A2
RENSTFREER LR ERB TS %E L (FIP > 0.05). MTHFR C677THEE LA 5 EE T K.
DR EE T B MZGRE /%7 H B G635 X (P < 0.05), TIZEHAA B RN EHTSAT$EX (P >
0.05). #5#: MTHFREEZSERBEPVAMTXHIFEREY), RATT e MER, nEEERA.

XA
WIS BT RS, FERS, AR, MZGHKRE

Effect of MTHFR Gene Polymorphism on
Methotrexate Tolerance in Children with
Acute Lymphoblastic Leukemia

Shenghan Gao, Yanxia Zhao", Xinlin Liu, Ruiqi Zhang

Department of Pediatric Hematology and Oncology, Affiliated Hospital of Qingdao University,
Qingdao Shandong

“EiAEZ Email: 18753205085@163.com

WEF|IH: mAETE, BHEE, XIBE, kAL MTHFR LK 22 255 ) LEE Sk ok B 4 A A T 263 87 A FR LM ner i 2
PRI ]. WEIREE S8, 2022, 12(11): 9891-9897. DOI: 10.12677/acm.2022.12111427


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.12111427
https://doi.org/10.12677/acm.2022.12111427
http://www.hanspub.org

aug

Vit

JiE

farey
=¥

Received: Oct. 3", 2022; accepted: Oct. 31%, 2022; published: Nov. 7", 2022

Abstract

Objective: To investigate the effect of MTHFR A1298C and C677T gene polymorphisms on metho-
trexate (MTX) tolerance in children with acute lymphoblastic leukemia (ALL). Methods: Forty-two
ALL patients diagnosed and treated with CCCG-ALL2020 regimen in Affiliated Hospital of Qingdao
University from September 2020 to September 2021 were selected. The MTHFR genotype of the
patients was detected, and the effect of gene polymorphism on the tolerance of HD-MTX regimen
in ALL treatment was analyzed combined with clinical data. Results: Among the 42 children, 27
cases (64.28%) were MTHFR A1298C: AA type, 15 cases (35.71%) were AC type, and no homozyg-
ous mutation (CC type) was detected; MTHFR C677T: CC type in 10 cases (23.8%), TT type in 14
cases (33.33%), CT type in 18 cases (42.85%). There was no significant difference in the incidence
of adverse reactions and pharmacokinetics of MTX chemotherapy among different genomes of
MTHFR A1298C gene (all P > 0.05). MTHFR C677T gene polymorphism was significantly associated
with hemoglobin decrease, alanine aminotransferase increase and pharmacokinetics (P < 0.05),
but not with other adverse reactions (P > 0.05). Conclusion: MTHFR gene polymorphism cannot be
regarded as a toxicity marker of MTX. We should pay attention to other genes, such as transport
genes.
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1. 518

ZoPE Ik B2 41 g 19 1195 (acute lymphoblastic leukemia, ALL)SE—Ff DA BEA1 &1 & L A 5 a6 4k 40 it 1 5
DN ML R G R, ) LB P s LB E R =, o5 BT LB R 30%. 7RI Z:H
JUTER, HTFRT T RIANSEE, JLE ALL F(AEREERS . FEIERMTX)ENTRE A2
—, SEUUERLERRG T R ROE 22— BRI MTX BRI I8 22 ™ S8 R s, Rk, o
F& MTX A B 2 A BT DH 7 A B . AT EdRAIE R, 0 PP L DU 80 R JE B R (MTHFR) st
2 B PERTRE S MTX ML 3 . MTHFR & MTX 2548380 J1 2410 5 Bl , 5 5,10-3F F 3£ DU S H iR
Al N 5-H YA H R . MTHFR A1298C (rs1801131)F1 C677T (rs1801133)2 2 M WK 2 A A7 A,
HZ B EmZ B E[L] . B C A 2 A8 N MTX ST I e bR S8 BAF 677CT 1 677TT
FEPRI A N3 B R B IEH MTHFR 35 1( 60%11 30% [2], 1M 1298CC AMAN] B A5 60%1) MTHFR & 1
[3].324 A1k, Z AW EERF T T MTHFR 2 245PE 5 MTX Bt I3 (EE A DLRCFE JLEE ALL 1) 4%
BRI — BB TR RICT, T 53— LA FE AL SC I T 1l ) B A A e 1) &5

AT, ARS8 T 42 51 ALL JLEAERET HD-MTX ¥697 #i17 MTHFR C677T I A1298C
Z AT MTX HH S B I 2 R FE 2 TR R AR S
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2. BRISH%E
2.1. ImPRBEH

EH 2020 4 9 H & 2021 4 9 A BRI & R L2 MR i BHEOE BT KGR MTX JRY7 I
42 1912 ALL BB LATE AR SR o ARG T 5 M E R B B 22 5 itk o prf B LR e I A
BB R E 1.

LW NERRE: RS - R - ML % - 5T AED¥EMICM) 2 B, R
CCCG-ALL2020 77 E[4]#AT AT, 7215 RI6IT Ja B i RIS 3 2% M (CR), MRD <0.01%. #4170y
X HD-MTX J7 S B Al IR VA T o

22. BimERE

UMMV E S, 77 Y557 K2 ml: 50 mg]; ftdESCS: VEMHES H20140205; 477 5
Pfizer(Perth)Pty Limited.

DNA $ B St AL 73 #r: $RECE )L DNA JEIIE HRk RO EH, i it 514, PCRYHE . HLiK
TG D YR, 0T HG (1) PCR P AT Al S aiidh o f5¢ Jm K B 2R 6 SRS R A8 HOR #EAT R 414, F TL 998A
PAAEZI T RAERG IR, FIWEER AL,

MTX MLZ5REEME 43 5l T #RBKiRE HD-MTX J5 28 20, 44 /NBRECE )L 2 ml 4R 15 EDTA #it
BEE T, SRR G2 3 BB Al MTX 253K 2 .

23. JBITRZE

3% CCCG-ALL2020 J7 2%t ALL 8 ) LHEAT BUEAL T, LIE K 54058 P 0 4 (HD-MTX) £ FH 751
T KfEE)L3gm?, . mfEEJL5gm 2.

2.4. AR MIFE

Z I3 [ [E S RE I FURT S M e AR vHE (R 3 RR), 1 E BB LEHRAEHEAT HD-MTX 467 A F4LF7
Ja | 2% K UL B MTX A7 =22 8IE R
2.5. WEIgHR

B B 2 M 42 5] ALL Hs 4 NI HD-MTX J5 3697 R i 5 0. DIEHS R TS Thie &
gEL K 200 44 /NEF MTXOIRIE . 5457 RIAHEE, IRRESIIINE , A0 (WBC). R840 B (ANC).
M A (HD). REARRFEEM(AST). NRARFEZEALT). ULEF(Cr), &I mafFEK— 2 A5
BN B
2.6. GiitFAbTE

{8 SPSS 25.0 BTGt /b . Fy2 i3s3 #r AN i) MTHFR C677T A1 A1298C KAl & ) LAEHEAT
HD-MTX 1437 J5 20, 44 /NI 3E I & ADR KA Z . P<0.06 NERA G HEE L.

3. &R
3.1 —fgFR

TELNNI 42 B 2L, Hodh 53 25 491(59.52%) . 4 17 11(40.47%): XSG 22 51(52.38%), 1. i fE 20
#1(47.61%); T-ALL 3 f1(7.14%). B-ALL 39 1§1(92.85%). W.#% 1.
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Table 1. Clinical characteristics of 42 children with ALL
=142 5)LE ALL BEMIRRYFE

I ARARFAE ZH
PEA[H1(%)]
5 25 (59.52)
% 17 (40.47)
G2 L1 (%)]

T-ALL 3(7.14)

B-ALL 39 (92.85)
R BE[51(%)]

fiKre 22 (52.38)
AN 20 (47.61)

3.2. MTHFR E£E 4% 1ER

St NZH LT IR 0 BUAGI, 455U MTHFR A1298C: AA 7Y 27 51(64.28%), AC #! 15
#1(35.71%), AAMF| 4l 4548 RY(CC #); MTHFR C677T: CC 7Y 10 £1(23.8%), TT % 14 £)(33.33%),
CT % 18 15| (42.85%) . MTHFR A1298C 5245 A1 41 (AC + CC #Y) 15 451(35.71%), % £ 7 (AA ) 27 151 (64.28%) ,
P ELEVER . e, faka B ogiit 2 = (P {34 > 0.05). W% 2.

Table 2. Distribution of genotyping in each group [example (%)]
= 2. BESBELBESIERBI(%)]

el gz s Al fakiE
LR 4y A 7k
5 5'e B-ALL T-ALL fKf& s
MTHFR A1298C
AA 27 18 9 25 2 14 13
AC + CC # 15 7 8 14 1 8 7
MTHFR C677T
cc 10 7 3 9 1 3 7
CT+TTH 32 18 14 30 2 19 13

3.3. EE %M B E BT IEHIE KA S TR E H#

42 %) ALL BB)LZ 4 IR HD-MTX J5, &4 WBC P& 62 ], ANC T[4 39 5, HB % 40 %1, ALT
Tt 67 41, AST Fhin 734, Cr Fh 2 4l MTHFR A1298C K £ 25 1A HD-MTX 437 J5 B B K2
JH ' ThA5 S oA 1 (35 P > 0.05), W4 3. MTHFRC677T £ £ 441 5 HD-MTX 4bJ7 5 HB R4 K& ALT
THREAMRIEP < 0.05), #RFAT(CT + TT)KAE HB FREANALT Fhmff R £ CC M. Rihs
ToAESEME(P > 0.05), W% 4.
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Table 3. Relationship between MTHFR A1298C gene polymorphism and adverse response to HD-MTX chemotherapy
& 3. MTHFR A1298C £F %7514 HD-MTX (LT R RAREIKX F

fabr 1% AA AC+CC x2 P14
WBC T[4 62 39 23 0.082 0.775
ANC % 39 23 16 0.624 0.43
HB ~ & 40 30 10 2.625 0.105
ALT JH& 67 43 24 0.001 0.981
AST T 73 48 25 0.121 0.728
Cr 7t 2 1 1 0.18 0.671

Table 4. Relationship between MTHFRCG677T gene polymorphism and adverse response to HD-MTX chemotherapy
& 4. MTHFRCO77T £ E Z7SMF HD-MTX (LF7 N R RBREY X &

fabn % cc CT TT %2 P 1H
WBC % 62 15 27 20 0.051 0.975
ANC B 39 10 19 10 1.38 0.502
HB ~F% 40 7 24 9 6.326 0.042
ALT JHE 67 12 25 30 6.983 0.030
AST JH& 73 13 31 29 3.54 0.17
Cr Jt= 2 0 1 1 0.675 0.714

3.4. ERZSMEE HD-MTX WLITFE 204 44 NEFRE RIS

42 5] ALL B)LZE 4 IR HD-MTX 5, 55 20 /NSIREER A A 68 19, 25 44 /INWIIRFERESFHH
34 {5, MTHFR A1298C AN [ K 2 MTX X7 Ji5 A [R] B[] (1) 1 24 3% 5 S R AR S LA 22 R A ik 2 3 3L
(1P > 0.05), W7 5. MTHFR C677T #[H7E MTX 1bJ7J5 20 /NFIRE B Giit22 3 X, W& 6, R
RASRYCT + TT) KAWL 578 1R A Z 5 CC A

Table 5. Relationship between MTHFR A1298C gene polymorphism and MTX concentration abnormality
= 5. MTHFR A1298C £F Z75MM MTX REFEHXH

Ei=ga 1% AA AC+CC x Pl
20 /NEFIR FE 68 44 24 1.586 0.208
44 NI IR 34 25 9 0.009 0.925

Table 6. Relationship between MTHFR C677T gene polymorphism and MTX concentration abnormalities
2 6. MTHFR C677T E[E 7514 MTX IREFERXH

febr 1% cc CT TT x2 P 1
20 /N E 68 9 32 27 7.227 0.027
A4 IINEF IR B 34 7 18 9 1.799 0.407
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4. Wi

MTX J&— B2, 83 S5 I R 3 A (RFCL) A S RS0 HEE BN AR, ik — S0 BRIE 5 g
A BRIEFR . MTHFR 24 A HHBRAS A AIACH R OGSl , AR R 2 AE IR A4 2% oK 5,10- 1
FH R DY S M BRIy B AR - DhRe ) 5-H R DU MR, 7E DNA AL, & A & e oitfE
F[5]. MTHFR &K 4l [X 35 A7-1F 2 A AL T IR 2 A5 PE(SNP) 1T BE 330 MTHFR JEPEEAFIFE A LR R
A1298C (rs1801131) A1 C677T (rs1801133) /& MTHFR # W1 2 A PEAL 4, X AT A2 BRI MTX (4935
AR ML 240 B 25 O B, SRS BRI BRI T I ROBE[6], S MR N HRILZIR B, R MTX
BT RN TG o 11 55— A2 AL MTHFR G1793A (rs2274976) [7]7] fit x50 2 (A i 45 ) A Th g, (H
R L0 MTHFR K VRS £ 72 .

TEARBEFLH, AT T MTHFR R 238 M0 )L ALL B3 MTX i S2PE 2. [ A 47
i MTHFR A1298C Sk RIS MAEIEZ ST, WIH A B BN E 02 NGBR3 R A2 43 0]
21.0%- 23.0%7F1 30.7%, 1 E AFEH 16%~17% [8]. AH 5T+ MTHFR A1298C 57453 R AT % 17.9%,
P 2 AU OGRS . MTHFR S8R4T 22 53 T e 5 TP BE IR 41 45 SRR IR R 34 00, SR =
KT —ERATIR e IR (RS TR MBS BRSSO EE, X IX LN 2 455 I SR b o AHIF 5T B
MTHFR A1298C & £:K A 5 ALL JLE R MTX AST AN RS SATIL2598 B2 B AH G 1 o G v 2 3, it
TR Lopez-Lopez %5 A1 Rim Frikha [9155 IR 7L 45 R — 3. 1 E/NLEE[10]8F 78 A ) MTHFR A1298C
F BRSO B MTX AT 5 1 18 W18 SR R0 1% ADR R AR R AH K, 22 38 Seith 2w L (3
P <0.05), M5 &#EHH] . H41FE S ADR KR LK, 2RI Tgit %= X (¥ P > 0.05). [F+f Maitance
Umerez [6]55 RALpiR 3 HEE 1R, MTHFR 24&MS MTX St MG B, B D EUEA CH 1T
FEHNG T B 45 R, 41 Fukushima [11]904 A1298C (CC B)H: AA T B35 IR 85 1 KA, T84
WAL E N CC BUSE R IF ThRE 3245 1 R AE R 2 R LI MTHFR 2 28 PEAS & Tl MTX 167 81 1)
brE.

AR AR R, COTTT FFZEME MTX HEME M40 &E AR IG5, Z R s RS
Hagleitner [12]/1r#T45 R —3. Haase [13]5 AR W] C677T MR EEMERCH K, 1 Zgheib [14]15 A
RILT MR . TARMZE[IS]FE 7 KB MTHFR C677T 2 ATEFERT Th#5 3 . B BE10 . B 4545 7 1
BIATAAFAE R FA N, HRANARRR, JEMABEI T, CO677T SR AR T H A A M 5 A
HERWEAESER . ESIRETH, APFRER COTTT 245 KAEMAIT G 20 /AN E A
M, X5 Mahmoud Z5fIHF AR —20, AN CB77T JEA M) Fl F T MTX F1k. mRRIEE[41IUAN
MTX LR 5 5% R SR TE R IX AT RE 52 50T Ja 45 T W RS AR fE — e A BRI T
IR Y B R KA 6. RIRTIF A2 B H A ] N AMIE 70 45 R0 22 57 vT R 2 2Rl 22 SRR L AkdT
GHZY) MERMERAKE . IREE AR RS

R FAFTERR GV BT A R - SRR bR A TE 25 FF 2 WERIER, HRAMAFERRYE, &
1T — PR R A .

5. &g

ZE L Frid, MTHFR C677T fil A1298C £ JL#E ALL 2 [MAFIERIFHIARSSME, ANEEWM N MTX
PIEEVEAREY . L, AT G AR . ik ig 2, Trevifio [16]5% A} ALL B8 #HT T 405
RIZH SR 7T, R I SLCO1B1 HT () rs4149081 1 rs11045879 5 MTX B IKiG &Ik, 7E MTX ¥ig
PR Z 008 B, R I SLC19A1. ABCC4 Al ABCC2 Z53E K ) JLAS SNP 5 MTX /K F-FlH Al %5
A K[17].
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