—430 —

WEKREE 70(4) : 430-439, 2012

AV ML FE— M REEEICBE TS PRELEIZ X 5
AHEFEROZTHFAE

KB B B g AN VRS
fro®w T =Y ROl K We BB T
A KEH — B

VSRBE R AR
U
)

YRR AR S b B PR S B
YRR R RS e B P R

[EE] [Eroic] B C8Ic LTy b Ldt— b RkE#EDE (high dose-MTX : HD-MTX)
G ATALSEREN T DI, TOEMEDTE SN TWDE, LA LADSS . MTX OFEIEBIEIC & 0 4
AHERRORIE) A7 BHEINT 52 Mo TE Y, BEERSARE (LUT. Hk) AT
M MTX B A B sk N CllE S 23002 & 0 HEINEIERE O A 25 3R 1ICHU) HLA TW b 4RI 4 1.
HD-MTX HEMGR AT B & OB RIE A 212 L 2 A EREZORIRRZ AL L 20 THET %,

(7] SERL204E 5 AA 5P 23 4 12 A £ TIZEMEY) oSS X &) v /w4 5
HD-MTX % & oAbk % T L. b MTX IR 4 1T-7263 %4 (148 ZE¥ Y — F) 12DV TH
TR L7z M B2 1d TDXFLX (7R v b ¥ X 28 U BRaAatE) 2@ L 72 BRI £12 0.1 uM
D ESER % HEGRERI & L, S s LGtz u 4 aR) Vw2 iTo 70, BEFHERLE LT
X, BRRREREE . MEEEREE. B X OHIMEREANIZDWT CTCAE v4.0 % FVCEEA L 72

[ %] HD-MTX {70 ) H MTX OFEMGEIE L 28 TE¥ Y — F (18.9%) (2R S5, HEILZIERET
FEMEAE L — F 1213 32.1% (HEMEEEE L 58%; P=0.0002). 7" L — N 1-2 & Hli 5 i 2 (&
28.6% (HEMHEIESE | 5.8% ; P=0.0012) & A EIZHML 720 HIMERIMAEIZ 7 L — F 3 LLEAY 50.0% (HE
MRICAE | 35.8% ; P=0.2414) TH o720 —H. MIX FHILBIEOJEIA & L€ MTX 5RO BHHE. fF
I, MTX #5513 HGEIZOVTORETIZ. S REEREIIFRO Lh - 72,

[£%2] HD-MTX #5-12 & 2 MTX it 2 #E CI3 A EHRDPERICHI T 2 5erH 0. Ak
WZHIWT L) 0 A R CRERREER T LEDSD Lo M MTX EE* BN CTHET 5 2 L1
Lo T, MELKIGASTTREIC 2 Y . BWERHOWMA F 7213 BICHEHTH L L Bbi s,

PR 24 4F 5 17 HA2AE. PR 24 4F 8 H 10 H2 B

¥—7—FK: X2V ML Ft— b (Methotrexate ; MTX). K AV ;L ¥+t — ME (high-dose methotrexate ; HD-MTX)
oA 2R > (leucovorin; LV). —3iZkZ %! (Single Nucleotide Polymorphism ; SNP)
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LT, AV FLFE— b KEHEFE (High dose
MTX : HD-MTX) % & &AL BT S, €
OEMEDHRE SN T2V MTX N Tk
MTX poly glutamate (MTXPG) |2 ZE #& ¥ 11 thymi-
dylate synthetase (TYMS) .
(DHFR). 5-aminoimidazole-4-carboxyamide ribonu-
cleotide formyltransferase (ATIC) 72 & D125
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AR CITERRHAESEELHFERRICHG T 57
O, MTX KRERERATRIZIZRIERE=% ) » 7
DB S 48 R B KL OV 72 e (72 e < kit
UL EDSEIXZNLIE) Oz lET 5 2
EMEDHNTWAEY, —J5, leucovorin (LV) (3£
N T 3% JC & 11 5,10-methylenetetrahydrofolate (5,10-
CH,=THF) |ZZ&#1 & 172 %, 5-methyltetrahydrofo-
late (5-CH;-THF) #& “C. 5-methyltetrahydrofolate-
homocysteine S-methyltransferase (MTR) |2 X 1) tet-
rahydrofolate (THF) (22 SN 2, T D720
MTX (ZBHE & N7z 35 A& ORI 2 #li B L OEH %"Hﬂﬁﬁ
DT rELRIE)IVUOAKEEBESELHY
T MTX #%5-BtG 25 —E O WM % & 1T LV iz
Bk e ERiT 5 2 EAHER SN TV Y (Fig. 1),
FORERFR e (DT, 4BE & ig§) Tl MTX
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Fig. 1 The intracellular metabolism pathway of MTX
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MTX : methotrexate, GGH : y-glutamyl hydrolase, FPGS : folylpolyglutamate synthase, MTX-PG : MTX polyglutamate,

TYMS

: thymidylate synthetase, dUMP : deoxyuridine monophosphate, dTMP : deoxythymidine monophosphate,

DHFR : dihydrofolate reductase, DHF : dihydrofolate, THF : tetrahydrofolate, MTHFD : methylenetetrahydrofolate dehy-
drogenase, MTHFR : methylentetrahydorofolate reductase, MTR : 5-methyltetrahydrofolate-homocysteine S-methyltrans-
ferase, 5, 10-CH2=THF : 5, 10-methyltetrahydrofolate, 5-CH3-THF : 5-methylentetrahydrofolate, ATIC : 5-aminoimid-

azole-4-carboxamide, AICAR : 5-aminoimidazole-4-carboxamide ribonucleotide, FAICAR :
5-aminoimidazole-4-carboxamide ribonucleotide, IMP :
enzyme, Gray rectangle : compounds.

rectangle : Drug, White rectangle :

inosine monophosphate, AMP :

10-formyl-
adenosine deaminase, Black
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MR % AN CHlE L. 21 MTX #EitE
HEGNCR L LV #5072 E#EIc e L. FE
FHEDORIE) A7 HRWMT 5 LW ATV S,
CNFE T, MTX PR IE O JF K O FE 52 138k 4 72 BF
TN ENTIZVDEHOD? | KEHFICHP SR
T\, 25121, HEIZHBT 2 I MTX iR
EFDOEERZOBEHEIZOVWTIIIMS N TV
Vo ST A1k, 4FEIZBIT S HD-MTX #5-6112
BT MTX HEILRIE OB B L OHEILE LA 12
L2 HERGORBURN. S 51213 MTX HEEIE
DFEFIZDOWTHFHICAE L 720 THET %,
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1. ETH1 > BLUNRER

2008 4E 5 H 225 2011 4F 12 A ¥ T2 Y B A,
IR VEL, ERRMA R AR, BRI TR
YSEIZRT 5 HD-MTX % & T bS5 3 % JifT L
72634 (148 TE YV — F) ZRRIZ, BHEHB LD
ARG By BB AN AT 5 72,
FEAT I IE TEFEREE A D R OE T 2 ZE L,
LYY — FHEATOfTE Lz 28, 1 Y —
FIZ MTX #5025 14 HE & L7,

2. sAEIEH

s, MR BTG, ALEEEL Y X % (BEH
3) . MTX OF G5, M MTX J2EE (24 FEfE, 48
BRf . 72 BERD) . LV 350 RIIC O W TR 21T -
720 IMH MTX iEEEHIZE I TDXFLX (7R Y b Y
SRR, TR AMEH L. MTX %514 24 I
fIME . 48 WERHE . 72 FEREASZ 41241 10 pmol/L. 1.0
umol/L. 0.1 pmol/L Dk _F % HE @ iEf] & LYY 72
I O B L CHEMER L 255260 & L7234 1, i
MTX ##EEA 0.1 pmol/l K127 5 £ THH (24 I
W) MEST DL L L LV $RREIT a6
BWT, MTX ¥ 5-#% 24 B/ 2 & B4 L. I
MTX #EEAS 0.1 pmol/l At (2 7% & £ Tilkise L 720
HEFRRITEREREES, REREE, B X0 HIMEK
A 122> T Common Terminology Criteria for Adver-
se Events version 4.0 (CTCAEv4.0) & I\ CEE(fi L 72,
3. fRETFRAEET

7 — % OfFEHTIZ1E GraphPad Prism 5 (MDF Co.,Ltd,
W) & VT RE Z 1TV, P<0.05 D6 %
R AR e L7,
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AR EAGTEB SN2 GREEFET 1925; 2012 42
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1. BEER

MEEME R BAEsR BRRR A E R, &
IR TEREY >/ E IS S 5 HD-MTX % & &
fLeafik e fifr L7z 634 (148 TE Y — F) O
FHH % Table 1 127R9 o 4R iis D HRAEIL 66.0 7K.
PERNZ T ME 56.1%. IkIL 43.9% THh o7z B4
A AE S4B PCNSL (primary central nervous sys-
tem lymphoma) 7%#x d % <. DLBCL (diffuse large
B-cell lymphoma) (% 15.5%. ALL (acute lymphoblas-
tic leukemia) (% 14.9% TH -7,

PER LI AEER, )Y F 3 T1327.0%, ¥
5 7€ (Ara-C) 1321.6%. EIEREATTA K
27.7% TH ) PFHZEL L3 514% Thorze Tz,
L 72 b5 L 0 X2 V1d MTX k&% (HD-
MTX) 72.3%. HyperCVAD/MA # i (cyclophospha-
mide., adriamycin., vincristine., dexamethasone.
Ara-C. MTX) 21.6%. JALSGALL202 (MTX. vin-
cristine, 6-mercaptopurine) 2.7%. CODOX-M (cyclo-
phosphamide. adriamycin. vincristine, methotrexate)
2.0%. JALSGALL97 (methotrexate, adriamycin.
vincristine, prednisolone) 1.4% T 1) . MTX D5
wIE 1 gm? LT X 2.7%. 1-2 g/m® 1£ 25.0%, 2-3 g/
m® (X 20.3%. 3-4 g/m’ IL 52.0% TH > 7,

2. MTIX OHEREBEDHRRA S S UEEER

DIEIELRE

MTX OFFIEIRIEIZ 2T Y — KO 18.9% (28 =
Yy —F;22%4) IZA5 (Fig.2). &£ TIZLV #
EREDIERR . R 7 i e foK 7 & DR I3Hl
AN X B FROIEE 2 & DORLE DSHEAT S N 7ze BHE
BlCBIT 57 L — F 1L EOBEEEREE 10.8%

(16/148). 7L — N 1 DLk o G I B 2 1% 10.1%
(15/148). 7' L — F 3 @ [ If Bk 3 A 4 1 38.5%

(57/148) TH -7z,

MTX HEIGEIEIC X 2 g Tl 2B ARL T L —
R 1-21% 32.1% (HElt 2 4 85 L 5.8% ; P=0.0002) .
7 L= F 213 14.3% (PEEER L 0.8% ; P=0.0030)
ERBICHEML . £ MEREEICBNTL /L —
R 1-2 13 28.6% (HE Ml 2 4E 4 | 5.8% ; P=0.0012).
7L — F21E17.9% @HRIEES L 2.5% ; P=0.0056)
ERBEICHML, B, AWEALE, MRS
BIZT L — P33 EOEELZERIIAD 2 h o7z,
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Table 1 Patient Backgrounds.

Patients Episodes % episodes
Gend Male 36 83 56.1%
encet Female 27 65 43.9%
=65 31 62 41.9%
<65 32 57 38.5%
Age (y.0)
g Median 66.0
Range (18-89)
PCNSL 29 87 58.8%
DLBCL 12 23 15.5%
ALL 12 22 14.9%
Burkitt 2 3 2.0%
T-LBL 2 3 2.0%
Diagnosis MCL 1 3 2.0%
AML (mix) 1 2 1.4%
PTCL 1 2 1.4%
CMMoL 1 1 0.7%
FL 1 1 0.7%
HL 1 1 0.7%
Rituximab 19 40 27.0%
Concomitant Ara-C 21 32 21.6%
agents Steroids 25 41 27.7%
) 32 76 51.4%
HDMTX 39 107 72.3%
HyperCVAD 20 32 21.6%
Regimen JALSGALL202 3 2.7%
CODOX-M 2 2.0%
JALSGALL97 2 1.4%
3-4g/m2 31 77 52.0%
. 2-3g/m2 17 30 20.3%
Dose of MTX 1-2¢/m2 2 37 25.0%
<lg/m2 2 4 2.7%
Length of MTX 24 hr 28 47 31.8%
administration 3-6 hr 35 101 68.2%

PCNSL : primary central nervous system lymphoma, DLBCL : diffuse large B-cell lymphoma, ALL : acute lym-
phoblastic leukemia, Burkitt : Burkitt-like lymphoma/leukemia, T-LBL : T-cell lymphoblastic leukemia/lym-
phoma, MCL: mantle cell lymphoma, AML: acute myeloid leukemia, mix: mixed phenotype,
PTCL : peripheral T-cell lymphoma, CMMoL : Chronic myelomonocytic leukemia, FL : follicular lymphoma,
HL : Hodgkin’s lymphoma, Ara-C : cytarabine.

HDMTX : High-dose methotrexate, Hyper-CVAD : cyclophosphamide, adriamycin, vincristine, CODOX-
M : cyclophosphamide, adriamycin, vincristine, methotrexate, JALSGALL202 : methotrexate, vincristine, 6-mer-
captopurine JALSGALL97 : adriamycin, methotrexate, vincristine, prednisone.

—F . BIEREAREIZ 7 L — F 3 L EAS50.0% (HE MHEEER I, 7L — F 112 10.8% ; P=0.8201)

MR AESE L 35.8% ; P=0.2414) T&H o7, (Fig.3) EEEREIBOR oI, T, BGHRERTIE
3. MTX HEMHEIED R FEARET 24 IR FRBEAE G- C O MTX HEIEIE DS 27.7% (23 L.

MTX #¢ 5 67 12 B #% BE B % (eGFR<60ml/  3-6 IR [H] o 73 i IR £ &) T 1 14.9% (P=0.1038).
min/1.73 m*; @EEER L — F2) A7 5 MIX&ZESGEHTIE 3 gmY =¥V — FU L ToHEE
TIEMTX HEIEIE (X 21.4% (ZFL— F3D EDE  EBIEAT193% 128 L 3gmY =¥V — FLIF T
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Delayed excretion (+)
18.9%

(28/148; episodes)

Delayed excretion (-)
81.1%
(120/148; episodes)

Fig. 2 The rate of delayed excretion of MTX

EI0% H4E
18.3% (P=0.9493) L WFN O BB LEZ RO LD -
7= (Fig. 4-A, B, C)o F 72, 4FEn. MBI, AR,
WEOBRBERLEIHEICLBELED LN LD 5
770

4. MTX HEHOEREE & HAZEIC & 21457

BEH L 723850 2 & 0 MTX HEMRIE O HBAEEE 13
25T VPETIE 25.0% (FEMEEREEE L 20.8% ;
P=0.8201). U V¥ 7HHTIE25.0% (HElE
IEAE | 27.5% ; P=0.9745). RIFFRZE &IV E v HEH
Tld 32.1% (HEIBEILEE L 26.7% ; P=0.7274) & %
NENHE =R RO %P7 (Fig. 4-D)

NSAIDs B & UF ST &#] (MTX #5-HilZWAkRH IE)
DI EBNCFED S Fzhs, G S-E )
5 MTX FEIHRBIE 528 % KT 1 ek 13 T
WwekEz oz, £72, ZoMoA Y FLFE— |
RN CE SRR SN TV A IR, 7202
PEREREOMHIE 2 A5 72,

Acute kidney injury (G1-2) (A-2) Acute Kidney injury (G2)
(A-1) P =0.0002* P =0.0030 *
| r
32.1%
20% (9/28) 20%
5.8%
(7/120) 14.3% 0.8%
1 (4/28) (1/120)
0% 0%
delayed excretion (+) delayed excretion (-) delayed excretion (+) delayed excretion (-)
Stomatitis (G1-2) Stomatitis (G2)
# (B-2)
(B-1) P=0.0012 %
- P=0.0056
I
28.6%
20% (8/28) 5.8% 20% , 0
(5/28) (3/120)
0% ' ' 0% —
delayed excretion (+) delayed excretion (-) delayed excretion (+) delayed excretion (-)
WBC decreased (= G3)
©) P=02414
r 1
40% 50.0%
(14/28) 35.8%
20% (43/120)
0%

delayed excretion (+)

delayed excretion (-)

Fig. 3 Adverse reactions in patients with delayed excretion of MTX

*: P<0.05

WBC : white blood cell
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Renal function before MTX
(A) P=0.8201
40%
21.4% 21.7%
(6/28) (26/120)
20%
0%

eGFR = 60ml/min/1.73 ot

¢GFR < 60ml/min/1.73 ni

Continuous or rapid infusion
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(D-1)

Combination with cytarabine
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(B)
40% r
27.7% 14.9%
20% (13/47) (15/101)
0%
continuous rapid
Dose of MTX (more or less than 3g/m?)
©)
r
30% 19.3% 18.3%
20% (17/88) (11/60)
10%
0%
=3g/mt <3g/mt

409 P=0.8201
o 25.0%
(1128) 20.8%
- (25/120)
0
0%
Ara-C (+) Ara-C (-)
(D-2) Combination with Rituximab
40% ’ .
0 25.0% 27.5%
20% (7128) (33/120)
0%
Rituximab (+) Rituximab (-)
(D-3) Combination with steroids
P=0.7274
40% F 1
32.1%
20% (9/28) 26.7%
(32/120)
0%
Steroids (+) Steroids (-)

Fig. 4 The causes of delayed excretion of MTX

5. SNP @t &z BV BRIXICIC L W AEERY
B L 7=—1l

FEG] : 30 7%, Wik

FFR . MEFBIERE I X B b OKEIRAE 5 B

PEAERE 2 FUBEPRSS [HbAlc (JDS M) ; 8.8%. #H
BHER L. 2V T7F =y 2077 A; 98ml
min]. TADAZME (VN0 7Ok 400 mg/day PIAR
H) . BEGE (BMI; 34.9)0

BLJRBEE & #%8 . T-LBL & & Wi L. HyperCVAD
(cyclophosphamide. adriamycin. vincristine. dexa-
methasone) /MA (MTX. Ara-C) (2 T & A
B L 720 I MA (MTX ; 1 g/m?*, Ara-C; 3 g/
m?) FEFHEATIRE L LA MTX R (X 48 [ 2.68 uM.,
72 I HE 0.19 pM & PEMEZIEASERD & AL, BRIR T
REZLV—-F20llEREEGEOKZ RO
(day 5)o F7z. RIZFRAET 5 MTX & OFEYAHE.
TEH @7z 70t 3 FOMEHDPREETSH ) . FIRE
& L C acetazolamide (250 mg/ ] ; 2-3 [A / H) % fii

L7225, FIRZIFIZZ L < day2 £ 0 FH KR
% (REFEZ L — N2, RERN; 3.8ke)
7, E612dday6-10 T T L—F2 0
AST/ALT LA %5072,

WG FEC T £ 0 SNP f#HTIC & ) MTHFR # (=
- C677TSNP z #8872 %, 2 [al H O MA #{E Tl
MTX # 5 % 66% (1 glbody) |ZiHE L. & 512
LV EFE IR LV 5 & % 50mg (il
15mg) (ZHE L. MTX & 5-F1GH% 36 FEH L 1 6
B &R G35 2 b &k Lz, H&G-HollHh
HERE L 48 RERHME 5 0.16 uM. 72 RE[HIE 0.0 uM & HE
MRIEIEFEO Do 7285, 7L — F 1 OF#i (Day
6-8) LA RWHEMAMEZ KGR E 5 7L —F2
DML Z D72 (Fig. 5) o ALFHEEHEAT Day 35 D
HIT LY VT 7T T 4 —OFER, AR ERE T
9% DHREDOMBLIRRD SN o7z,
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1t High dose MTX + Ara-C
MTX (1g/m?) ‘

Ara-C (3 g/m?) uu

LV rescue (oral)  [Jilfllg x 2/ day (1 days)

LV rescue (i.v)

0% Ha4E

2"d High dose MTX + Ara-C
P HMTX(0.67 gm?)

1338
15 mg x4/ day (3 days)

XLV 50 mg was administrated at
the first time of this course.

% 10.0 2.68
g 1.0
I I SX‘o‘.l‘ g T
5 0l f------O o6
=)
S 0.01
ﬁ . 0.0
Z 0
Day |1 3 5 7 9 11 1 3 5 7 9 11 13
Edema of the trunk (G3) Febrile neutropenia Diarrhea (G1) Paronychia

(G3; to day 19)

AST / ALT increased (G2)
Cheilitis (G2)

Fatigue (G2)

(G2; to day 22)

Fig. 5 Clinical course of patients with MTHFR C677TSNP (blood concentration of MTX and adverse events)
MTX : methotrexate, Ara-C : cytarabine, LV : leucovorin, i.v : intravenous, G : Grade.

z =

Lok 4 1E. Y FRIC BT B HD-MTX fi 47 o
MTX BRIHEIEIC & 2 HEFHL o BB & HEiE
EDJEFIZ D THIA % 1T > 720 HD-MTX FifT
OERREBEEOMBMEE X, &7 1 — FTIE3.0-
124%, 7L — F3L E1E0.1-20% & 3 % meta-
analysis D5 EAHE SN TWBY, F 72, R
ENL15-18% I LY, BRIZEME ) SR R
& L 72 HD-MTX % & & £ % BF R L O f5 R Tl
7L — F 3L ORI E A 7-13% L33 5 & #H
HEINTWLY, SEOFKA A ORETIE, &7 —
N OB R ek E & R E o WMBHE X 2 e,
10.8% B L 10.1% THH . TNH O & FIFRE
TH o7, HHILBIEDOFED HN7-28 TEY — F
(22%) ZEOIEEMNIIBWT, FL—F3DE
DEEBRIIHB L ehrolze 2O E LD, HHK
Ze A MTX BEEEHIE I X 28] 7 LV $iRs o
R AERROEENAZ M TX IR S
N7z HIERZN TOIMA MTX JEEHIE X, BRI
BIBWw 70t Fe EMTX EOFHICEEZ
BT LEFOMAFMAZ ., L) BHIHRT 5 2 &

DR L 2B 720, FRHREOBE P S S LHTH
B ERBbND, BB E R R E 2 &, MTX
G RICHZE T 5 HEFRZT T% <. oncologic
emergency % [l L, & SIZIEPEFIRILTADNTA
37 & MTX DAL O SR o i EEllE 12 & 2 B E
THMLEREZ TREIC T A 2 05 b, S % Hit
RN VSUE S|k =t oV AE 217 i APt £ AR e in2
Thb, Tz, SHOMETIEIF—-BEZTTH 22
LEDLLT, TV — KT &I MTX OFEIEEIED
HHEDPSR L ZEAPFHR SN2 E LD, MTX HE
MHEIE X BE ZNENOBE T RER & Z Do
RN N T0EEIE b - TREZ AN
ZAoMb, L72i3o T, SHELEERN 5 &% Hw
7SO LWIEREENLH, IS OMITIZEHE
OB T 5 72 O FREIR TOISHIZ DWW TIIMES
PVEETH 5 o —FH MTXHRIREIED KR 12D T,
U 133 G- 5, S o123 S0
FEREICIIAHBE L 2 2o 720 F 72, BRAEEIC X B BRI
BIEO MR OZALIEFED SN o T2z, &
BORFIILETDH 5,

VAR, MTX O3EWEhEE L X O RHICHE T 5
Wiz L, BT 5% U7 @ mT 2 EDVH S
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W% )22 dH 5, MTX OFIILNTOIYEHRE
B L Cld. & Tl solute carrier Td 5 SLCI9A1
12 &) MR BB % S DAY IR T
FIAJIZHIAEPILZHLY 3A 11 blood brain barrier % i i
LRI EEST 2 2 ERHL N E > T
Bo L7235 Ty MTX KEHE I A R 23
ZRE SN D MEANEEI. & 72 (B iRE YV RHEI O
DSBS N BB TH B T2,
MTX ORI 2 BInFL R o5, B
BV o~ F TS B & . MTX %?JF&?‘%
WA p-4E Y 8278 (ABC Y /3278 2
U—)L%?éMmm@ﬁ%®m@ﬂmw>‘
MTX-PG72» 6 R 7 )V I v Bx Y5 5
y-glutamyl hydrolase (GGH) PBg:#Li&{nT- (GGH s#fn
T-) @ C401TSNP?, C452SNP? 72 &4 MTX 12 &
LAEMERLHEEICEG T MG ENTVE, &5
[ZiE MTX YA B SRR E{R T TdH 5 Methy-
lenetetrahydrofolate reductase (MTHFR) @ A1298CSNP
ZAERIVEZ? . C6TTTSNP I3 S$ 5 2 & 2°
oL oTEHEY, FFIZ C67TITSNP 9 % i
|¥ mutation # F L e WEEIZIL L, AEFHRIC
BT IE O GRRE (relative risk) 7% 2.01 (95%
CI1.06~5.34) 12725 2 EDRE SN TV 5 (EHEH]
TOFEFRRIC L 2HEPIEIL 24%)%, & M2RE
EREI A Pk L 7e MTX KEEEIC BT 2 851
FK722A7m . TNH SNP ORI ZEFRIZHS T
Wb oD, FRIEF O X 9 12 C67TTTSNP %
Ofm‘ﬁbf Fe -5 R SRR DS T & RIS

TOWBERENORIEEZST 22 LT, HAEFHROREH
IZHGCELWHREMED D 5o BN Uﬁv%ib%ﬁ

D MTX 32503809 C B 4 o M gl 5 i s | 2

EQNRGE i e ‘ﬂ@m%ﬁ%ﬁii%
”ﬁf%?ﬂbﬁmbfw<_ FEETHY . IE
PR O )% B quality of life (QOL) DEgi |2
"t s EEbh s,

Pl X, EFERIZBIT A MTX O 2 i A
EE =% 1)~ 27t HD-MTX W7l O HE A5 E5
FIEED72DOIZEHETH L, & 512, HEMEHEEHE
W BT S MTX HEIEIE D TR LB/ 5 N2
FHHEOBEIZOWTHER T 2 W2 & 5 7% 5
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Abstract

[Introduction] Methotrexate (MTX) has been used for the treatment of malignant lymphoma, and the effectiveness of
high-dose MTX therapy for lymphoma of the central nervous system has been recognized. However, it has been observed that
the risk for various adverse reactions is increased by the delayed excretion of MTX. Therefore, the Department of Pharmacy of
Tokyo Medical University Hospital has instituted the regular measurement of MTX blood concentration in hospital patients
undergoing MTX therapy, to enable the administration of rapid treatment when a delay of MTX excretion is observed. In this
study, we investigated the relationship between the frequency of delayed MTX excretion and the occurrence of adverse reactions.

[Methods] We conducted a retrospective analysis of 63 patients (148 episodes) who received high-dose MTX for malig-
nant lymphoma or acute lymphoblastic leukemia, and whose blood MTX concentration was measured from May 2008 to Decem-
ber 2011. Delayed excretion of MTX was defined as a blood MTX concentration of more than 0.1 pmol/L, as measured by
TDXFLX (Abbott Japan, Inc.) 72 hr after MTX administration, and appropriate leucovorin (LV) rescue was given. CTCAE
v.4.0 was used to evaluate adverse reactions such as acute kidney injury (AKI), mucositis/stomatitis, and leukocytopenia.

[Results] Delayed excretion of MTX was observed in 28 episodes (18.9%), including Grade 1 or 2 AKI, and the number
of episodes of Grade 2 stomatitis significantly increased to 9 episodes (vs. 7 episodes in patients without delayed excretion of
MTX ; P=0.0002) and to 5 episodes (vs. 3 episodes in patients without delayed excretion of MTX ; P=0.0056). We could not
determine the cause of the delay in MTX excretion based on the renal function before MTX administration, concomitant medica-
tion, and the infusion rate and dose of MTX.

[Discussion] Patients with delayed excretion of MTX have the potential to develop adverse reactions, and therefore rapid
and appropriate treatment procedures, including LV rescue, are required. We strongly recommend the regular measurement of
blood MTX concentration by pharmacy departments particularly in patients given high-dose MTX, to be able to institute rapid

and appropriate intervention to reduce the frequency and severity of adverse events caused by MTX.

(Key words) : Methotrexate (MTX), High-dose methotrexate (HD-MTX), Leucovorin (LV), Single nucleotide polymor-
phism (SNP)
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