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Preliminary Study on Prediction Model of Adverse Reactions in Patients with Lymphatic Tumors After
Chemotherapy with High Dose Methotrexat

XU Rui, LI Jing, YUAN Yuan, WANG Jie, CHEN Bosong, ZHAO Jun*(Deparlment of Pharmacy, The First Affiliated
Hospital of Xinjiang Medical University, Urumqi 830054, China)

ABSTRACT: OBJECTIVE To investigate the influencing factors of adverse reactions in patients with lymphatic tumors after
high-dose methotrexate(HD-MTX) chemotherapy, and to establish a prediction model of adverse reactions, to provide evidence
for personalized medicine of methotrexate. METHODS Clinical cases of 180 patients with lymphatic cancer were collected
from June 2014 to December 2016 in pediatric and hematology center of the First Affiliated Hospital of Xinjiang Medical
University, the data was analyzed by unconditional univariate and multivariate Logistic regression, and the test of the model were
assessed by the area under the ROC curve. RESULTS Logistic regression analysis showed that, the influencing factors of
hepatic impair include age(OR=3.280), 24 h volume hydration before chemotherapy(OR=2.045), alanine aminotransferase(ALT,
OR=5.120) and aspartate transaminase(AST, OR=12.962) before chemotherapy, predictive equation: a=—1.479+1.188(age)+
0.715(24 h volume hydration before chemotherapy)+1.633(ALT before chemotherapy)+2.562(AST before chemotherapy), the
ROC(AUC)=0.774; The influencing factors of myelosuppression include boby surface area(OR=0.497), the number of white
blood cell(WBC) before chemotherapy(OR=2.416), alkaline phosphatase before chemotherapy(ALP, OR=10.248) and dosage of
methotrexate(OR=0.593), predictive equation: a=1.695-0.700(boby surface area)+0.882(WBC before chemotherapy)+2.327
(ALP before chemotherapy)—0.522(dosage of methotrexate), the ROC(AUC)=0.762; The influencing factors of mucositis include
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MTHFR A1298C(OR=4.147), more than three courses of HD-MTX(OR=0.375), predictive equation: a=—0.356+1.422(MTHFR
A1298C)+0.641(x3)-0.982(x4), the ROC(AUC)=0.765; The influencing factors of gastrointestinal reaction include MTHFR
A1298C(OR=11.060), predictive equation: a=—1.773+2.403(MTHFR A1298C), the ROC(AUC)=0.808. CONCLUSION When
use HD-MTX in clinic, the medical staff shall pay more attention to the factors that age, body surface area, the number of courses,

dosage of methotrexate, volume hydration, MTHFR A1298C, liver function or blood routine before chemotherapy, and to prevent

the occurrence of adverse events.

KEY WORDS: high dose methotrexate; lymphatic tumors; adverse reaction; Logistic model; malignant tumor

K] &= F 2 W4 (high dose methotrexate ,
HD-MTX)J7 % 2 16 7 1L 2R 4030 M g 1) 5 B
B2 T PR A% HD-MTX B 23 5 2 B 38 W
PR R 58 . B DhReda t J & BEAI ) 6 A R X
R, IX SN )R N AT AR A R T VR T T R
R IT BOR R AR S AT, A R B,
MTX TEIG IR B F A B SA7E B ANk 22
o HETRTRmA B RN K 2 W AR R T
St a8 A DR 25 B Al a4 IR 20 R 4 T R O [
13 AN 1 T £ A O A - S 11~ N L 3 % N
(5,10-methylenetetrahydrofolate reductase, MTHFR)
M Z Zji 25-1(ABCB1) 3 K 2 SRR &5 & B —
MG Ol AR B AR R AR M SR br, AT OE 7L 5%
M MTX A R S H 2, 857 Logistic A
VAR S T 87 FH HD-MTX AT 1 bk B2 2R 3 i
o B KA BRI, NI R E MTX A
A 277 RIS %

1 BER5HEE
1.1 B EER

W4 2014 4 6 H—2016 4F 12 H #riszE Rk
2 — P 15 e JL AR A IR b OIS R 2 A
RS R R Y A, RN 180 7, Hirp B
PE 98 B, Zcik 82 il ~FIAFE#E(24.65£18.25)% ;
JLE(<14 %)68 B, BA(>14 £)112 #i; PLk:
101 B, 45X 54 4, HABRRE 25 #l(=0% 11
i, PEBE a9 9, AT/R AU 2 4, Sk 1,
+ 5 1 B, Ak 1 #l); MTHFR C677T(CC/
CT/TT : 51/93/36), MTHFR A1298C(AA/AC/CC :
118/50/12), ABCBI C3435T(CC/CT/TT : 53/93/34).
NHFRE: TR Ry, WL %ENs 1
AEWEE(MICM)ARE K 5 AR ZHZE 2008 FrifEis
W7k L S SRR I R, 2R R ORIRTT R
TR AR, 52 HD-MTX 677 H & 2
IR LR, B/ 1 A5 B4 7 3 Bl
IRGERFTEHE . HEBRARTEE: A I F AT 1 b e 1) 28
s 5 HD-MTX 7 Bk HAh a7 S 80t 1)
BH . R ARAEPRER RS E — W8 R E Y

R E B 2655 2018 4E 6 45 35 B4 6 1)

e i ftE I (5. 20160315-01).
1.2 BT HE

Z M CALLG2008 77 % & JL# ALL 277 &
W,y BB A SRR T RIENATT )
Wb T R A GRARIRAS . AR R JC ™ B 0 AL R
FUF'E DhRebts, TTERGWIRAESH 6452 Hyper-
CVAD 75 %. Bonn J7 & & BFM90 J7 £iAT40TT .
FRITRT 24 h POk S 5% 2 R K AL S iR R
WA, RFFIRW pH E=7.0; HD-MTX b7 fi
FHF BN 1.5~5 grm™, FREEEEIKE 24 h, JFh
E MTX J5 36 h H W H-f£ 45 (calcium folate, CF)
RS, FIEN 15 mg'm 2, 6 h 2525 1 Ik, FHAKk
P I 24 9 FE ) cE 5 R CF KRR &, HE
MTX L3¢ B <<0.1 pmol-L™" 545 11 i .
1.3 IGPRVER) R 851 S B IR e 3 S VAR

103K 180 Bl B IR BIAE B P RS
EWE . BrE. MR AR . BMI. MTHFR
C677T. A1298C F1 ABCBI1 C3435T Ft[K £ &1k
WBITE R MTX FIS SR 7 %R WITHRT 24 h
IKAG R ALST R 24 h I3 27 R AR 0 R A A 45 R
B UG IR R RN RIS R
BEAENIT LR R BRI BN, 5%
B UGAT AT B R A

WO B H T RIAML T S 7~28 d MRS
A Ao R A 25 R, WL ER AR 3 R Mk 10 s 6 i
B WiE R NiAE L HcHE (CTCAE Version 4.0 $1T
e 2P0 WV RO A bR ) K (PUm A
PE W St B8 1 OB 43 FE bR 1 (WHO) ) #E4T AN R
L5325 o
1.4 St sk

AHF ARG BB, HER R 2 5
B, THETRER F P OLRE AR ¢ K050 5 AE S 50k
553347 HD-MTX 442 J5 /A R S B R 32 70 45
B b 2 TR B MR R, R R R AT
1) PEL<0.2 KIfiR B & AR RE N EH AR,
HikiT Z W £ B4 Logistic [\IH20#r, & AT
Logistic T AL, R HERIEE . R, K
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JE R 22 T AR AE(ROC) i 28 F T B (AUC) X}
R FEATRE GG . (6] SPSS 21.0 Zi i, KX
RS, P<0.05 NEARFEMEE . HERME
W& 1.

®1 HRERERME

Tab. 1 Independent variables and their assignments
SRS I
S RA(>14)=0; JLE(<14)=1
5 %=0; %=1
R W (x1=0, x2=0); #EF /R (x1=1,
x2=0); HABREx1=0, x2=1)
JTREEL 1 MTFE(3=0, x4=0); 2 MTFFE@3=1,
x4=0); =3 MTFEE3=0, x4=1)
RS BRAr AT 7 F=0; 2L FH FH A ISENS U =1
PR TR /m® JLE=0.9 B =1.7=0;
JLE<0.9 B A <1.7=1
BMUI/kg-m™ JLE =17 BUSA =22=0;

JLHEE<17 B A <22=1
PRITRT 24 h AKALE/mL-m?  JLE =3 000 BLH A =2 000=0;
JL#E <3 000 B A <2 000=1

167 BT E 41 (WBC) IE#E=0; F#=1

A7 A 1L 41 55 (4 (HB) IE#E=0; F#=1

A7 /U /MR (PLT) EH=0; =1

WIT TS RN EEFALT)  EH=0; F¥%=1

WIT TS HE R EF(AST)  1EH=0; F¥=1

ST HTBRE BERR B (ALP)  IEH=0; FH=1

A7 BT IR B 40 ER=0; FH=1

A7 T HR P R 4 P E®=0; FH=1

A7 T PR E®=0; FH=1

MTHFR C677T CC(x5=0, x6=0); CT(x5=1, x6=0);
TT(x5=0, x6=1)
CC+CT=1; TT=0
CC=1; CT+TT=0

MTHFR A1298C AAX7=0, x8=0); AC(x7=1, x8=0);

CC(x7=0, x8=1)
AA=1; AC+CC=0

CC(x9=0, x10=0); CT(x9=1, x10=0);
TT(x9=0, x10=1)

CC+CT=1; TT=0

CC=1; CT+TT=0

AR

ABCBI1 C3435T

MTX 7558 /g-m >

2 4
2.1 HD-MTX WI7 5 A B Bk A1 il

180 ] &8 AN B SLR AR B : B B0 ) R A=
N 58.33%, BRI KRN 53.33%, HImiE
R RAERN 47.78%, MFIfediti REZFERN
42.22%, SEEHKAEZEN 5.56%.
22 HREESWER

XF 21 N EE— AT R E R, SR
FFIhBETRAG A B e R, T TR b
JTHT 24 h ]/KALE . fLITHT ALT. {67 HT AST.
RIT TR PERL AR . AT R IR G S MTX 71 &k
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fE semE BEADE A A R, WA, RIE, 7
B, T R, R, T HT WBC. HB.
PLT. ALP. #E40/f8. JRER, MTHFR C677T
(CC/CT/TT. CC+CT/TT), A1298C(AA/AC/CC.
AA/AC+CC)Je MTX FIESREE; 52 2 B4 1542
BEAHITEE. TR WITHT 24 h WKILE.
ABCBI (C3435T(CC+CT/TT) . MTHFR C677T
(CC/CT/TT. CC+CT/TT. CC/CT+TT)Hl A1298C
(AA/AC/CC. AA/AC+CC); FMH il [ NAY &
Hn . R, 7 77 % . MTHFR C677T
(CC/CT/TT. CC+CT/TT). A1298C(AA/AC/CC.
AA/ACHCC)Je MTX FRlIEGREE; 20 ik B s
TEAAFER . K%, HITHT ALT. ABCBI1 C3435T
(CC/CT/TT). AI1298C(AA/AC/CC. AA/AC+CC)
J MTX A58 L Bk th A = XA P
<0.2. 4R 0% 2.

R2 P HD-MTX ALJT 5 7 RR R ¥ H & 478 PESR

Tab. 2 Single factor analysis of P value of adverse

reactions after HD-MTX chemotherapy
JFohRe A R

(E1.73 1 =S i =

By Einkpil il ki) BL Einkii]
RS 0.000”  0.017"  0.262 0.647  0.014"
45 0.1617 0.142" 0785  0.121"  0.516
R 0243 0134 0738 0.031" 0.045"
JTREEL 0271  0.040"  0.013" 0.581 1
LRIPES 0.102"”  0.119"7  0.200" 0.077" 1

N Sqiig ol 0.585  0.013" 0282 0418  0.515
BMI 0.554  0.511 0932 0483 1
{LIFRT 24 h K4 0.021"V  0.570 0.134" 0425  0.941
k97 /T WBC 0257  0.072"  0.701 0.679  0.726
{LI7 T HB 0.825  0.130" 0946 0227  0.748
{LJ7HT PLT 0.496  0.003" 0207  0.885  0.409
{LIT T ALT 0.000"  0.223 0.549 0351  0.108"
HLIT R AST 0.000"  0.510 0375  0.874  0.537
1bI7 T ALP 0.823  0.015"  0.207 1 1

A7 BT IR B 40 0280  0.178" 0280 0797 1
fIF R kI gE M 0.113D 0.221 0.254 0.228  0.730

A7 T PR R 0.150"  0.059" 0469  0.750  0.394
ABCBI C3435T
CC/CT/TT 0.865  0.947 0335 0.741 0.050"
CC+CT/TT 0.891  0.748 0.140"  0.635  0.212
CC/CT+TT 0.591 0978 0.589  0.665  0.285
MTHFR C677T
CC/CT/TT 0923  0.158"  0.112" 0.170"  0.755
CC+CT/TT 0.763  0.059”  0.056" 0.073" 0.421
CC/CT+TT 0.876  0.356 0.157" 0265  0.727
MTHFR A1298C
AA/AC/CC 0338 0.010"  0.000"  0.000" 0.058"
AA/AC+CC 0.794  0.004"  0.000" 0.000" 0.016"

MTX FE3E 0017 0.007” 0783  0.173"  0.079"
E: DML HE Logistic [B 4447 (1 4 AF BRI E ST P<0.2).

Note: "Independent variable were included in Logistic regression

analysis(single factor analysis P<0.2).
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2.3 LR EIELM Logistic [V #T 45
TEHRFRSNTEER B, JiEl P<0.2 KK
FHERBRXMEAZR, KH wald J5BES T IhAEE
Pl REI . R B i R A S
B R mEE; BT Ee kA x
IR FEAR R /N, AU T A R B A = U
SO Rl 2R . 4 S TR T D Re A 4 1 S s e R 2
NEERS . KALEL ST RT ALT 1 AST; B BEHIH]
(1) 2 S R 2 NIRRT MTX FIE5E . 1t
JTHT WBC FI ALP; B 1 1 £ ZL 2 m R 3= N
MTHFR A1298C (AA/AC+CC) M7 i3 B WiE
A L K 8 MTHFR A1298C (AA/AC+

CC)o 4R WK 3.

& 3 ®wW HD-MTX /7B RRR WS H & &4
Logistic Bl 3247 £ &

Tab. 3 Multivariate Logistic regression analysis of adverse
reactions after HD-MTX chemotherapy

HAL & BH Pfi  ORMA 95%Cl

JF T i
IR 1.188  0.010 3280  1.636~6.579
ITHT 24 h KR 0715 0.044 2.045  1.020~4.100
67 HT ALT 1633 0003 5120  1.714~15.292
ST T AST 2562 0.020 12962  1510~111.288
G s -1.479  0.000 0.228

=gk
RFTER -0.700  0.043 0.497  0.252~0.977
LJ7 #if WBC 0.882  0.020 2416  1.148~5.085
1LI7 T ALP 2327 0.038 10248  1.138~92.260
MTX Fl & 58 -0.522  0.014 0.593  0.390~0.901
W 1.695  0.001 5.449

LB
MTHFR A1298C 1422 0.000 4147  2.125~8.095
(AA/AC+CC)
ITREE(3, x4) 0.039
JTFEH(x3) 0.641 0.266 1.898  0.613~5.874
T TR (x4) -0.982  0.034 0.375  0.151~0.927
W -0356 0215  0.701

W18 = B
MTHFR A1298C 2403  0.000 11.060  4.960~24.658
(AA/AC+CC)
G i -1.773  0.000 0.170

2.4 Logistic TSR (1) 5 37 J A B
TR R A 30 P=e®/(1+e%); FT Zh g 45145 T
A a=—1.479+1.188(FE#4)+0.715(fLJT A 24 h K1k
B)+1.633(1bIT 1T ALT)+2.562(1LI7 1 AST), %A
RIKG LG : HEWIE N 73.3%, REBUEN 57.9%, FiH

R E B 2655 2018 4E 6 45 35 B4 6 1)

J£79 84.6%, ROC HiZk N AUC N 0.774; &0
HIFMALA a=1.695-0.700(14 K [ F1)+0.882(1LI7
B WBC)+2.327(fbJ7 Bl ALP)-0.522(MTX 7| &5
fE), AL HEMRERN 70.0%, REER
78.1%, HFHEN 58.7%, ROC HHZE N AUC N
0.762; Zh JE45 45 T AL Y a=—0.356+1.422(MTHFR
A1298C)+0.641(x3)-0.982(x4), %M RIKG I . M
FEH 70.6%, REUEN 82.7%, FHEN 51.4%,
ROC HHZE N AUC N 0.765; 15 i Js o T A 724
a=—1.773+2.403(MTHFR A1298C), %A1k 4 .
HEWE RN 72.2%, REBUEAN 89.5%, FrF N
56.4%, ROC Wiz~ AUC J 0.808.
3 g

AHIE T A D RE T LR N 42.22%, HFAT
RIMFmH R EREERS . KR, tbITRT ALT
1 AST; H P bI7 R AST f2 ALT 5% & 51 AT Th
ReA 0 (1 B L AE R R 3%, AbIT AT AST J i B EL
IEHBE AR DR 0 R3S i 29 13 f%
(OR=12.962), 1LJT7 Bl ALT 5% b IEH & A= oh R
10 R 8 2 5 4% (OR=5.120). A i 754k,
SBEAEATT B0 A AR AR B T R . R PE AT
RGN RERRATIT, W RIA AST M ALT Ft&,
WI7 JE 2 NE MTX ST Re i e, 18R
B 58 1 28 B SR R A T D) R AR AR Ik B IR R BT AL
75 JLE B LN B R AR I D REAR 1 (1 KU 2
3 {%(OR=3.280), Holmboe "} % K I MTX 1t
W= 7-OHMTX X NEA B E R, Xt
JFF U 40 P S A0 g 2 T FL A A 2 e, )L E AR
BN B AT RE M R K B e A, HARRERME T AR
238 7-OHMTX 7E/F N ISR T, KR
PN AR B R), S 30 LR BB 3 I E & 32 454
D] SEG A A 7 A 1) 2 4 50of L B A 8 RS LAl FH OR T 2
H A BGYT, Bi g R A JLE SR A S
FALITRT 24 h /KA E<3 000 BE 2 000 mL-m > K E
JHF- Ty i 4505 1147 AU 2 =3 000 B 2 000 mL-m ™ 1) 2
% (OR=2.045), #/~ W7 7l 785 KAk B REFEAI 1)
BEA O R AR R, A A T IR A
ABCB1 C3435T N Z &M S5 DhRe iAok,
TT BEE T 5 KA DiRedifh, AR RIERK
LI D Re 4503 (R 5, IX ] g 5 2% R R [A)AH
AR UL O R 1A 25 DR R O A AR . YR IT T
o MTX & AU R KT DL B PR35 S i 25
FRPIFERA K R R R T A7 a7
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AST I ALT 5%« AT RIKEA L L) LEEE
I8 2 DL S AT BT 5 40T TR 1) I A= Ak 48 %, TR
e IR B F D RE, & RIS 8 S Ab 3
AHIEFUB BRI K A # N 58.33%, fir T MTX
WA R RN RAERE M. W78 R &=
N TR MTX 4 2575 & 97 T WBC Al ALP;
Z RN E M B R4 7RI ALP A BESM #0325
WK 2, thJT AT ALP 59 B Ik ALP IEH B H K
A BEA ) KU B N4 10 1% (OR=10.248), H R
T ALP Fh & 3 S0 B30 61 (AL v R A AH DS
Fi, [FULZE R AT REMI R Ok B RGP Mg i
HAL ALP [HAEALST /U AT A IE & slom A T =
b AL A —EAIERE L QAT 180
Bl B, A 12 B AT T ALP = T
Forp 11 R AE T R BRI, 25 58 B R A R 1 PR
AR BROR T g e, T s RREA
BB, MTX 4257 &5 a1
01 gm™, fERFERE M K4 60%(OR=0.593),
— MBI PR 938 RS 1R I8 6 o 66 A2 A A BR 4
2y 2R K AE R RIAE DG, (HAE B RE
B A r 41 R 9k 2 B /0SR20 S S AN A T
MTX 22578 & MTX I3 # 15, Shunsuke
2 gt e 1, 5T 08 P MTX 1697 125K
MR ST 98 BB SR UL, KN A AR & MTX &
S e PR B YR () T FR T AT RESR BT
R MTX SIS KBS, I AR £ 0 1 b 3
R 22 DU & P TR 5 Ao R B S it T 7 AN R e L
EBNYETT . AT BRI A R R B R AR5 )T
Al WBC 58 835 b IE 5 B R A BE A 1) XU
BN 2.5 f5(OR=2.416); ARMEE/NIEBE
P 3R T AR BRI B R 5 R AE B B D ] (OR=
0.497); £ WiHF5T KB MTHFR 677TT B i
HORAE MR IR B3 & T CC A CT A,
{EAHF 7K & 3L MTHFR C677T 5 HD-MTX &
GHINE, 5 A B M K A2 2 PO
gEe—3, HMTHE MTHFR C677T O/ iZiE
SE5 MTX BtEE MM, ik TT BB S w7
AR, BEIRSEMIE MTX JR97 A R Ri52
T, AEXT L KRN CF fifsk s Hofh T 16
57, BB R R BLE KA, M A REHE a5 T
MTHFR C677T 3K 2 &5 MTX #5459
Z; HATEESE BT3B 0T 70 o BB LT e L E2
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BRI AR, SFEGHS BEA R R NILFATE
B, NSRS ARG RA B A0TSR
N, WARRMAKR. AITHT WBC 1l ALP 539 [
B N D) ST A5 AT B TR A L R, B
1Rk B ) ) R A

AT T b IR A% A B R T e N R A R 4y g3
N 53.33%FH 47.78%, W T K ILEZIX 2 FhA R
N G R R v MTHFR A1298C; 1298AA
A AC+CC AU H KA B WiE [ oL AR 16 n 11
% (OR=11.060), A 4= Fh 6451 1% 1 XU 39 - 4 %
(OR=4.147), X 51| e &S5 e gh it —8, W
REA T AC/CC BYFRAK 1 BETE 1%, A 5,10-
DRSS 54 Y=o uN = L S R N N 3
HL, 15,10~V FA 5 Y S0 -2 2 i 1 1R 45 e 117) B 2
JFkl 2z —, 25 DNA 4 mRAME =R, W 44
PN D IE R 20 A5 B S ) gk, TR R B X
Pt MTX EE AR, 157 AA BY T 4710
JYRT R E R LIHR S s E A BT,
Gl R EY, BT, X B
J3E Fe 7 s J G ko b 45 R B OR RS
IT =3 IR EEWI IR B 52 A7 (1) 58 3 R A 28 45 4%
FRT XU PR AR T 2 40%(OR=0.375), &7 & HEAT 4]
URARTT I 7 45 H ik, 11 e 3 0 DAy 2> 11 Js 86 s 45
R A o X FHIRAST R H LR LA 4 1) J8
Wt BF AT B B RS — E  S

AR TR @S DhRE B4« B HE A )
B A8 T R R TII AR B ok R R
#1>70%, ROC HiZk N AUC AR 119>0.75, R
R e S P R, Ul B TR R A — 5 I PR T
TNE, HD-MTX b7 (1) 838 Al i i s A i
AT G A R B IIRERE, E%>50%, W]
KM T b, By R AR, N MTX
I PRS0 2 4R L B iR (4l - ARBF b &tk
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