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Monitoring of plasma methotrexate concentrations and analysis of associated factors in patients with diffuse large B—cell lym-
phoma receiving high—dose methotrexate therapy
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[Abstract] Objective To explore the factors influencing methotrexate plasma concentrations and adverse reactions incidence in pa-
tients with diffuse large B—cell lymphoma (DLBCL) receiving high—dose methotrexate (HD-MTX). Methods A retrospective analysis of 11
patients with DLBCL treated with HD-MTX at the Hefei Cancer Hospital of the Chinese Academy of Sciences from August 2023 to January
2025. Enzyme—multiplied immunoassay technique was used to measure the plasma concentrations of methotrexate 24, 48, and 72 hours (C,,h,
C,sh, C,h) after the start of intravenous infusion, while adverse reactions occurring during treatment were recorded. Multivariate analysis and
multiple linear regression analysis were used to identify the factors influencing MTX plasma concentrations. Results A total of 11 patients di-
agnosed with DLBCL were included in this study, who received a total of 39 cycles of HD-MTX chemotherapy. Results of univariate analysis
showed that the concomitant use of proton pump inhibitors (PPIs) and the combined use of PPIs + nonsteroidal anti—inflammatory drugs
(NSAIDs) had a significant effect on C,;h (P < 0.05). The concomitant use of PPIs had a significant effect on C,gh)(P < 0.05). Multivariate linear
regression analysis showed that concomitant PPIs use was the primary factor affecting C,,h (P < 0.05), with a variance inflation factor of 3.27.
The incidence of HD-MTX adverse reactions was 79.48%, with gastrointestinal reactions and bone marrow suppression being the most com-
mon. Conclusion During HD-MTX treatment for DLBCL, consideration should be given to the patient’s concurrent use of PPIs. Special at-
tention should be paid to gastrointestinal reactions and hematological toxicity.
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NHL 1) 30%~60%"""%' ., H 2 1 % (methotrexate , MTX)
iR IR , BT TP B A, BHAT DNA AEW)&
WAIPERS . ) B & 14 (high—dose methotrexate,
HD-MTX) 248 MTX %5 2451 & K T 500 mg/m’, -2
Z 17T DLBCL Bl RIG 7. K1, HD-MTX 7E 1k
J7 R PR, B WA BV (adverse reaction, ADR)
LGB REID ] S SR 8 W ROV R AR
T MTX AR A 22 5 OF PR ety S
RN 25 B g A OCT . TR, M DU DLBCL B4 1R N
MTX 4 11245 F8E % Al K e B 52 i DR 3R X AR 245 097 58
JEREAR ADR KA BOCHEE . AAFRIE T
DLBCL & W F HD-MTX Jii MTX AR PN ik B I %
AR R AR IR BT T MTX 25 4 B2 (14 5% i) ]
2, LUB R R A SR R 2%

1 #REFE

L1 —fweRl 24T 2023 4F 8 J1 & 2025 4F 1
Az T E R =B A I8 M B B A9 DLBCL 235 9%
BE gy A BT 11 ], Horh Bk 8 9, Lotk 3 ) s
A% R 55(50,59) %, 3k H HD-MTX {657 39 ¥k, 44
ABRE : T BB 554 DLBCL i2WibnifE™ ; 5L 6 25 46
AR SR HEBRARIE - 5 T FL ™ R AR
AAF BB . AR (/R EREF) IR E
BEfe I Zz 1 3 IbUE (fR FRAIL 5 : SL-K'Y2025-046)

1.2 ik

2.1 gk EaERGEE RGN ERF LA
R LA RS TR S B DI AR AE S = A
& AIFHAGER . Hrh, BRI 55 (body mass in-
dex, BMI) <18. 5 kg/m’ & LA #4118, 5 ~ 24 kg/m’
R IEH UL =24 kg/m® FB I MTX 452557 <5 ¢ /8
SR /N (25 g SRR 5 I 1 (albumin, ALB) <
35 o/L K 5E 235 o/ MIEE™ . [FIEF, U MTX 2%
FI ) 55 P4 i 245 4 JRE ARG 445 SR B AN B R g & B A L o
1.2.2 4525%\ 8 ¥ DLBCL B Ti897 H B4
BT 2~ 5 gfm? T ZUERS () 2R 04 B I 2454 FRZA
AL A5 2571007) RRLE KR 3 h, MTX fLS7 T 12 h
TEUR KA, R R S AT PRV A T A A B, R4k
& MTX A28 )5 3 d, P45 R pH flAE 7.0 LA |,
MTX 4525 6 h Jo K & DI fg , 405 Hh 30 B 460 5 0] B )
FH S O R 5 (T 11 R AT 25 M F o2 A BR A Wl L ik
5 2311016) k. # B UIREIES , WAE MTX J397 24 h
Ja R AR, B 6 h 25 T 1 5 FHE iR 5 (calcium foli-
nate, CF) 15 mg/m* , I Wil MTX [ 1 24 4 B, 5 I 45
MTX ¥ B & T 15 5 7K F, WIS CF g RO & B 2
MTX W EEAKT 0. 1 pmol/L.

1.2.3 MTX M2 RN 255 8% HD-MTX #jk
T TE T AR J5 156 24 .48 .72 /INE 43 53 il A J& g ok o
3mL TE e EEE T, BT RO IR M RS %
1A B 7], S TDL-5A) 1 4 °C .3 500 t/min 30>
5 min, BUMIF 200 wL 5 MTX & [ 75 1] FEE2eie
W= (B ) A IR )L S 6L1I9UL]E T Viva-
ProE 4 A S AL AL [ VA 1] ¥ BE 22 W i ( BT
A BRAF AV 181370 ], SR U ARBEY R s 73 Hr ik
(homogeneous enzyme immunoassay , EMIT) il ;¢ MTX [fil
2y L, B I E I BRI 5 H2.0.1.5.1.0.0. 5,
0. 2.0 wmol/L ZR 51 BE AR A ity L AL I , 2 7 A vfe
2R o [ BB AR o 4 B o 4 — 2 A T A, O
IEREER

1.3 AR SR HI5E E E 7 T AR5 B FE 2K
SR AE BIF 5T BT A B AN R 1R R T PPN AR HAE 5. 0
(common terminology criteria for adverse events, CTCAE
5. 0)XF AT MTX b A8 rp & A2 0 AN R Sy (8
J 3 B B B ERE S A ) HEATIRAN .

1.4 SEilaE)rik SR SPSS 25. 0 AT 4E 1245
Bro 3% MTX i 245 ¢ B 73 A1 Be A B S0 & A 1 L
PEATHER I %, X 520 MTX I 2459 5 11 R R 352k
Shapiro-Wilk #F47 IEAVER S0 , £F75 IEAS 01 i 5%
o Blaces F% L 4LIR HLBRE T ¢ K360 B B4 R 36 5 9% 43
Bro AFFEESMTIITHESORIL M (P, P 3R, 4
] FL R TR Z 80 56 5 T H PR I HE s o R
FH 22 T8 2 M (01 I3 6T i 24 Ve B 52 0 PR 3R R A7 2 PRV R 40
B, Jr 2B K 2 20 (variance inflation factor, VIF)<10, %
BAR i (A AR, DL P<0. 05 A EFA G FE L.

2 #R

2.1 R MTX I 24 e BEAG

2. 1.1 ARuERRZR KB MTX AR AR & A4 B 7 F
My =0.057 6x+0. 188(=0.995), WLIA 1. FRE4LEH
R, IR E A BT 43 ) 2 (0.37£0. 03) pmol/L
(1. 18+0. 07) wmol/L, 7£ 1 AR A i #% (0. 300 ~ 0. 547)
wmol/L , H1 {f it # (0. 910 ~ 1. 580) pmol/L 35 Fl I .
LI 2,

2.1.2 BHEIMEEAD  MTX 1Y 24 /NI 24 1k JE
(C,h) R 1.52(0.82,1.92) pmol/L, 48 /N Ifil 25 e JiE
(Cysh) M 0.14(0.08,0.21) wmol/L, 72 /NI IfiL 24 ¢ J&F
(Cp,h) 24 0.07(0.03,0. 10) pmol/L, 72 /NG 55 £
FREI T 22 B, S 17 BV I 2 R A B
ARG I e 2 T 5 A

2.2 HD-MTX AR RAEN A8 E kL
AR R 31 6K (79.48%) , Hodh E i il R
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(25. 64% ) F LRI AMETE XKk FE AN 5 B 10 6
(25. 64% ) F LRI N A AT THEOR /D /MR B
DIRE S5 (10. 26% ) 3= 2L 3% B 0 % S g AN IR 21 2 T
i B IR S (15. 38% ) T BRI M WUEFTH 5 5 B R
JiEg51 455 (2. 56% ) Fe A O ERESHZ . UL 1.

1 HD-MTXAREMEZ4ER

NS G F R L (% )
B WA 1 N 10 25. 64
B BEAH 10 25. 64
JF T RE S5 4 10. 26
B D RE SR 15.38
H R 1 2.56
At 31 79. 48

2.3 MTX I 25k B R R R i S IR
JF M55 (proton pump inhibitors , PPIs ) J& [A] i 45 Jf:
i F PPIs+3F £ & $1 & 24 (nonsteroidal antiinflammatory
drugs, NSAIDs) X} C,,h A 50, 22 5348 G it 2708 L (P<
0.05) ; & T I PPIs Xt C,ch A 520, 22 A G
X (P<0.05), W% 2.

2.4 MTX M2 ERMNRZ R0 AA LK
RO HT 2 A G R L (P<0. 05) R bRt — L kAT
Z UMMM . S5 R EIR, A IFHT PPLs 52 Cyih
A E R N 3R, 22 5 B it # 3 L(P<0. 05) , VIF
H3.27. W3,

3 itig

DLBCL 3% 1% H HD-MTX 2 K b 8 267
F-BE, FLL I & vk BE MTX 7640 i 9 B i MTX £ 5
A R AR B T B0 R I R Y R E— 2
BELASH b 983 41 B DNA (55 SR, B F MTX /E
A A S 1 1, A P Ay 40 A ) B, 5 ) 1 R 4
Mg, =B BREIER .. TR T b, AT
CF K, CF B8 142 1) 20 Jf 2 41t 0 &0 i 1 %l 7, B A1
MTX X} 1E 4 = AR . MTX B AR = 9
(7-F2 3 B W08 ) S 55 R M, 76 Bk 45 1 F B 1 5 /N
EIE LA i, s i L HEI I RO S R, Bk
PRI, H: pH 4E45A4E 7.0 DL E, ] $2 5 HAC I ik
B, TR 2 AR AR N B L. BLAk, T KA A
ACAT A A B s MTX HEHE , 5] Ak 7] 98 2 MTX
TE B /NE TR, BEAR 25 0 B R #3405 . ARBFSE N
A BB IRITATEEAT T 5o oK A AL b B, H
K BF R CF X B AT i, b B R AR A (P E R
F R IR IE 25 48 ) ISR . MTX IR HE
it 5E A Cyh 210, 0 pmol/L . Cyh >1. 0 wmol/L, 7S Bf
FEH, BBE R AN 25 5 R, MTX C,h, Cigh 43514
1.52(0.82,1.92) pmol/L. 0. 14 (0. 08, 0.21) pmol/L,
PR KA MTX HEHZER |

HD-MTX X 1E 5 40 i an -5 56 40 i A0 5 il L Rz 4
Mo #8 A T, T 5] & ™ E ADR., UL, H: ADR &/
R AR R IO T MITX 0 I 24 3 3 R R s g s
AWFFE T, B F & A2 ADR 31 ] ¥k, ADR & 4= % N
79. 48% , EE AL 15 Mt S AN BRI, AR R
R 25. 64% , FLUR R B DI RE S8 RN B2 R Bh IR A0 S8 AN
R, 5k /NPFAE O 25 R — B S I R N
HD-MTX 477 DLBCL R F I, F Z Y e

MTX 7E/R N 25 8l R B R AR 22 5, 9F H
DLBCL B EIRIT i rp FHZY & 4%, A X SE R K #
AT E MTX 025 9 B2 A i RS Ak, SE MR 7 RS B
N KA . WFFE B, 259500 A 3% o AEURN BB AR IS
FERM A MTX SERHE ) = ZE R R eah, B
TE 3% 32 HD-MTX IR 7 W [a] , ] A8 [W] B fif FH PPIs™™ |
NSAIDs ™I 2RI A4Y >, o5 ma a8 i AR
WHEBRACR . AT 45 R BoR , &I PPIs J2 C,.h
) EZEZWEZR, BHEr, X &I A PPls 50 HD-
MTX I 259 B2 ML 1 ANTE 28 A 2F & G, PPLs #il4il
T B /NE PR H-K'-ATP B, 5208 /N 0 4 W
MTX, $1 ill FEAE AR P TE BR™ . Wang %62/ Meta 437
gk Wb § R, PPIs BE & HD-MTX — & ffi il & 5 5
MTX 7EARNE T, S35 C h THET . LA, A BF5E IR
T8, 77 FE 4 I 4R A E T RE 2 PPIs 555 o P A
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Rx2 ZWHD-MTXM#AREMNAFRZESITER

S %% C,,h (pmol/L) VA P C,sh(pmol/L) VA P1E
A -1.461 0. 144 -1.376  0.169
<55% 5 2.56 (1.33,3.53) 0.22 (0. 15,0.35)
>55% 6 1.41(0.74,2.25) 0.15(0.11,0.20)
el -1.429  0.153 -1.538  0.124
5 8 1.99 (1.31,2.92) 0.20 (0. 15,0. 30)
“ 3 0.80 (0.73,1.89) 0.10 (0.09,0. 15)
BMI -0.387  0.699 -0.195  0.845
IR 3 1.99 (1.70,2.27) 0.18 (0. 14,0.22)
IEHA 4 1.51(1.03,2.74) 0.20 (0. 15,0.25)
R HZH 4 1.49 (0.72,3.28) 0. 14 (0. 09,0.27)
ARl <0.001  1.000 -0.367  0.714
s o 6 1.88 (1.11,2.56) 0.18 (0. 16,0.22)
KAk 5 1.70 (0.78,2.78) 0. 14 (0. 10,0. 26)
ALB(g/L) -1.512  0.131 -1.044  0.296
1EH 7 1.11 (0.75,2.30) 0.16 (0.10,0.21)
SR 4 2.26 (1.97,3.30) 0.19 (0. 15,0.30)
CrCl -0.447  0.655 -0.447  0.655
30 mL/min ~ 3 2.25(1.09,2.26) 0.17 (0.11,0.21)
60 mL/min ~ 5 1.70 (1.33,3.53) 0.16 (0. 13,0.35)
90 ~ 120 mL/min 3 1.11 (0. 83,2.20) 0.20 (0. 12,0.21)
A FM8H PPLs -2.745  0.006 -2.201  0.028
Pt 7 2.42(2.11,3.53) 0.22 (0. 16,0. 35)
4 4 0.80 (0.72,1.31) 0.10 (0.09,0. 18)
A IAd I NSAIDs -0.913  0.361 -0.642  0.521
b= 8 2.27 (1.21,3. 44) 0.22 (0. 12,0.30)
D 3 1.31(0.78,2.50) 0.16 (0. 10,0.23)
[ if-5 346 ] PPIs+NSAIDs -2.008  0.045 -1.467  0.142
= 6 2.42(2.11,3.53) 0.22 (0.15,0.30)
i 5 0.95(0.73,1.95) 0. 13 (0.09,0.23)

H: BMIA B IR B 48450 ALB A5 85 5 CrCl R WLEFRT B3R s PPLs S 53124 il 77 s NSAIDs R AE S bt 26 24 .
£R3 ZIMHD-MTX MZRENSEZDTER

[H 2% EIEER 4 (TR T AT Y 1 P VIF{
A F7{# i PPIs -2.296 0.818 -1.043 -2.807 0. 023 5 773
[i5] Fisf& -1 Fi PPIs \NSAIDs 0. 650 0.818 0.295 0.795 0. 450 '

VI PPLs 4y J5 T 54 301 s NSATDs -k 5 A 46 24
W HH B AR 0 25 SRS SR X T A IR PPLs IO B 0T s RS RSO A B R AT, S el T RRE AR
IO 024 e B W il — B IRAMY .

L5 1Bk I RN HD-MTX #J7 DLBCL 8% 40 pn
FF 7 W) MTXC 24 0 B, ] 245 T 90 Ak 3R 3t B 174
CF M O MTX B RURCR B i fg %k e 1) AR SR T BAIEIE, 6. CYBsRa 7R3 K BATIRIL
s (R 6 R B0 2 5 T L2610 % 2 0 0 g’j fgfiﬁi S L R R
Fenp AR e HAh AR IFEM PPIS 16 (5] \iuaeel N G, Cunningham D, Counsell N, et al. FDG-PET/
Do ABFTEASA R BRYE, IFEA B>, Gy A SR CT after two cycles of R-CHOP in DLBCL predicts complete
KB G R PE AR TR, AR XS C,, h s R E 7 remission but has limited value in identifying patients with
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