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The large dose administration of the carcinostatic agent methotrexate (MTX), a folic acid antagonist, is effective in treat-
ing osteosarcoma but its use is often accompanied by critical adverse effects. Forty-eight hours after administering MTX to
a 9-year old female osteosarcoma patient the blood concentration of MTX was 283uM, approximately 280 times higher
than the reference level, due to delayed excretion. However, the full amount of calcium folinate (Leucovorin® : LV) needed
to antagonize such a high concentration of MTX in the blood was not available since it is produced in very small amounts.
Therefore, we recommended blood purification methods such as hemodialysis plus hemoperfusion (HD+HP) and plasma
exchange (PE) to reduce the high MTX concentration. HD+HP and PE achieved decreases in the MTX level of 76% and
34%, respectively. Though clinical tests implied hypofunction of the kidney and liver and myelosuppression, serious ad-
verse effects such as decrease in urine volume, jaundice, and infection were not observed.

Thus, the blood purification methods of HD+HP and PE were effective in emergency treatment for a patient with delayed
excretion of MTX.

Key words methotrexate (MTX), osteosarcoma, high-dose MTX therapy (HDMTX), blood purification, hemodialysis
and hemoperfusion (HD+HP), plasma exchange therapy (PE) .
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7z,
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BEEBEL L CO#M 2T 720 THRET 5.

fiE 2l

MR
il 9
5 140cm
{RE  33.2g
W& L ARBEE B A E
CORHEE, ARERMERDE, WA LR
T ARBRERERR, STARE

(BEBORE)
10 g/m2 5> & 12 g/m?
(EEAY 20

R LTRSS, THBEMENHY 6 7 ARICFEM %
AT LTWab, F/o, THBEMHEREIC & 2 MR MR A
HD7:0, EREEITLTNAS,

20034F11H A Kb 5 PIRE & 20T,

20044F 1 A 5 H X MTX K E#EMTX % 5 &11. 1g).
SRABBEIZE > THRDDALFEHETH - 72. MTX
DEHAL, BBEDO T YT 4 HVRAICE - THRE ST
(Fig. 1).

MTX K& :1% D48KF 4 O I H i 13283 M & 3
B ND MG HA8ER ; 1 M) LT 5 EF L L
Bl %R L7z (Fig. 2). Djerassi b D4R % Fikz H
WTIHEE,LSERINS LV EIZ 1 [ 72 1) 83%mg
Ely, Ll b 1 HLMMUEHRGTH I LR
NTW5B 720, #E3356mg O LV EDOEEISINLETH -
7. L2 l, RSN KRED LV ORI, MR
POREETH o 72720, LV HGIBER T Mg # LT

Day 1

+ MMI®3 mg EEE

9:00 i7" b 3A®500 mL + A{ny ®20 mL

MTX g+ #{r” ®40 mL + 5%Glucose= 1000 mL (167 mL/h)

(520 mL/h)

16:00  J¥7 5 3A® 2000 mL + #{n/®80 mL (347 mL/h)
*177-5" /®40 mL iv
7" h 3A® 1000 mL + 2{ny®40 mL (87 mL/h)
Day 2
1000 47 5 3A® 2000 mL+ A{uv®120 mL (177 mL/h) LV 15mgiv
1400 34777 /P40 mL iv LV 15 mg iv
LV 15 mgiv
2200 #&T LV 15 mg iv
Day 3
10:00 U7 4 3A® 2000 mL A H free LV 15 mg iv
LV 15 mgiv

Day 4
LV 15 mg WiRBEA%ZE (2 B /)

Fig. 1. JLilES ALY ¥ —BESNE O HDMTIX 7 U 54 A VISR D

WAV a—n
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Fig.2. HDMTX # DI+ MTX i

& % IMLEENT (HD) & I ¥ % % (HP) % & CThfr L 72
(HD+HP). HD-+HP £ CTO MTX MAEREE, 240
uM, 41pM Th o 7. EFE, FHEIEV MTX HF i
BR D720 LV A5 S 7z, BHIZIIEZS# (PE) %
WiAT L, WATENTR TO MTX LR 1341 4M, 27.M
THhotz. MiEbEIC X 5 KBERIE, HDHHP Tk
76.3%, PE Ti334.1% T& o 7-(Table1). #D#, LV
BeH LIRBOMBIC L D EEFBE SN KE, R
pH % —E IR D720, MEREWROM, KEKEF MY
T L, TR VT I FORSHkEL L TIrb L7z (Table
2).

R DR IETdH 5 AST, ALT B L OB HEAEfE O
WBETHLMBE7 LT F = fE(Se), REEHEM
(BUN) O 12513 MTX 5 %480 A 5 A b, 7z,
H 12k (WBC), #RILEK(RBC), I/MK(PLT) % & O Il

W% OAR T 1L 144BE B 4 2 & B8 S 72 (Table3).

MTX OFFREH 22 M iR DR (Fig. 2) & & b, i
PEREME B X BB O IEF A0 HE 2 Blg s v/,
FARICIMB RIS BT H RN 2 MEAAS R, £
7z, 55336 TICMTX ORIVEH O 2T %
BHEDOMEREEIIA S N 2o 7.

B, KREIHTHHERERIIOVT, HREEIC
LTI HBE LRAZEL TN 5.

Z &=

MTX SHEMEESE L L UL CBRTHV LA TY
LHEHTH L. FO/EARRE L, TEEECH O dihydrofolate
reductase (DHPR) ®FAET& V), dihydrofolate 2> 5 tetrahy-
drofolate ~DLE % LET 5. ZOHHFE, DNA DER

MRHE SR, PUEBEMNEZRTY. MTX KEEEE,

BANE 7 SHEHHELE LIS WEREEICBWT, RE
B X YIRS A E NBUEBIER 2R T, £
DERNEIEEAIC D BT 5. HUMERTH 5 LV
PR ENZZ T, MIX 2L W RZ L2 ERRE /v
FEMBEOFESERETREIC L2, £72, MTX OEIfE
B IERBEAKE T P D AFICLBROT VA )
b, +2 5851 L AIREDHERPATRTH 5.

Fig. 1 I2/R9 & 9 124D MTX KEFERITO AT
Ta— LT, MIX D% 5 H% dayl & L, 6%
A5 day 1 I RERAKEF F ) 7 4 % 30 L 723000mL
DM G- SN D, Tz, R EL TRT 572
HO T ) FV)F ARG b EENS. LD, day
2, 312%2000mL @ [FlAE O MR ATHERE S L, LV IS
I OB EENEB I NS, day 3 1S MTX I /i B £
MAHSPLDAT Y a—VICHARAEINTEY, liHp
BEELY) Y SRUEER L o T0A, TRHODIML
HEEAEB L ULVEETHARALLZRr ¥ a— Vil
Z)F A HNISAHDMTIX 7 ) 7 4 BNINA) & LTHR
BLTBY, AIFEANKEZHEEZDDICLTWS
(Fig. 1).

ARHEBITIL, Fig. 1 ® HDMTX 27 V7 4 B VX AZHE
WS TNz, day3 DMFEEE=Y ) 7T
EEIE JIE O B E 8 (% 5- 54805 1 ; 1 xM) D #9280
Rk Efli% R L7z (Fig. 2). Dijerassi 5¥ DI 2 ik
PAVCIHRE»SER SN LY &1, iR
SAENEBETH - 72720, LV RS IZRERT I st
#:Ta A HD & HP ZF8 THifT L7z, LV OfRE T
o725, BHIZIE PE % fif7 L7z, KMLsbiiets
12 MTX LA 3 LT 2 /8 L 72 (Table 1 ). 1#
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Table 1. IMFEELEEIC & % IlIH MTX B
MTX ML R EE (uM)
MK AT R HATER BrRER (%)
HD +HP 240 57 76.3
PE 41 27 34.1
Table 2. f FHZE OREREZAL
B 5 HEBRRE (h)
24 | 48 | 72 | 96 | 120 | 144 | 168 | 192 | 216 | 240 | 264 | 288 | 312 | 336
HFE®E (mL) 3000 | 2000 | 2200 | 2400 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000
T%REEAKFRTMIA(| 10 | 7 [ 10 | 10 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
TIVFLIFIHEE] (me) 80 | 80 [ 80 [ 80 | 80 |80 |8 |8 | - | - |- -1]-1]-
740338 (mg) - | 1000 | 1000 | 1500 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 500 | 500 | 500 | 500
LV (mg) - | 2745|2310 | 4983 | 2457 | 1275 | 600 | 480 | 420 | 264 | 111 | 96 | 75 | 60
®
Table 3. RERRMAAL DFERFZAL
£ 5 #ZERREN)

<§§§§§§§§§§§§§=F—24 0 (24 |48 | 72 | 96 |120 | 144 | 168 | 192 | 216 | 240 | 264 |288 | 312 | 336

WBC (x10*/u0) | 62 | - | - | 12| 75|62 | 59|32 |17 | 17|30 | 46 |35|43| - | -

RBC (x10*/uL) || 345 | - | - | 350 | 311 | 335 | 309 | 276 | 276 | 247 | 248 | 241 | 222 | 301 | - | -

Hgb (x10*/u) [ 95 | - | - | 95|86 | 92|84 | 75| 74|68 |66|65|60|83| - | -

PLT (x10%/p1) || 25 | - | - | 14 | 72|92 | 66| 11 | 11| 71|64 |60|64 | 78| - | -

AST au/L) 17 | - | - |777|1063/ 108 | 56 | 32 | 23 | 20| - | - | - | - | - | -

ALT au/w) 80 | - | - |1446|1683| 310|226 | 136 | 8 | 63 | - | - | - | - | - | -

BUN (mg/dL) 66 | - | - |453/17.3|240(203|168[125(101| - | - | - | = | - | 89

Scr (me/dL) 027 | - |- |27]109/112|147| 18 |186|163| - | - | - | - | - | 063

Alb (g/dL) - |-|-|32|32|28|32|26| - | -|-130|-|-1]-1]-

. RE& © - | - | - |295|385|383|349|349|368| 53 |535| 70 |595| 52 | 425| 65

FIZHE STV L MEELEIC & 52 MTX B 2%1E,
HD+HP %%50~80%, PE Tii#27%Y & HD+HP O} %¢
BVBRRENIESLNTWE, KEFTOMmMEHEEIC &
% MTX BrERIL, BEOEFITHE SN TWAE LI
BLREREZEZALN Do/, T/, 773 /Ml
BIZ—EThHo/zZl &hs, TVTIvEOEIZELS
MTX &AM EFEOEALII o 72 L # 2 515 (Table
3). KIEFITIE, LDBREROKEVWHD+HHP #4612
fTo72Z &, BEME MTX BREIZOL 70T
BWwprkEZOND,

MTX & LV i35 FREPEB L T b -0, #EE
BTG SN2 LV b MEF (Lo miric L Y iRhsh
TLE) ZEFFREND. HERMIITIEDH - 7225, LV

5O HD+HP 2 fifT L7222 &2k b, EEL LV
BEOHRGOHET HN, TAMEICKELRKBEZ L7725 L
2. IS OMEEALEEITHR S S, Bleyer 52D )7k
E¥BEICMIX MHREE=2 ) Y rrbEE S
LVE*ZEFHEKTHRLS L. Table2 TIILVIRS
BIE1THETRLZD, 1 EHEGEEED L Tvo72(72
By 8 #£750mg/1a], 96FS [E] $£420mg/[al). fn 2 T, B
BHIIPESD 1 HH72 0500005, HD, HPIZ 1 HH 72 h
#1590 CTH B, T 72, PESHATEICAER 4 2 HEEs
FEMAED B Th 5. AERTIE, B miEi£3200
mLERH SN, LEoZ bid, EEFEO MTX HiiltEiE
R iZ BT HD+HP 2SREEE O F —# W] E L THH
THLILEREBLTWS,
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e IEREGIAY MTX D504, RERHFKEGEICHT
BILTE A EPHESNTBYY, BAEICD
MTX MHRESEE G EMEEL R LERA S RE SN T
VB L LS, KEFNIE HDMTX O F) H k5
THRIRIE AR b /. JifTar B OBBEEILIER T
D, WITROREIHERIN TV I L h L RERDIC
PO HRILEEDO TRV EZ2 55, &5, B
MEBIEA BT HEEZONLIEAT O A FHHAHER
KEDOFEH I HDMTX TR R ICIER S STk
Moz, MTX iZEAE TIIEREL S Ol ITE A L
TH 55, BHEG0mg/kg ML L) TRIFSEICKF L
THFI#E T aldehyde oxidase {2 & W L% 51, 7-OH1E
(7 -OH-Methotrexate) |2 ZEH S PR S N B & & 25#E
SNTWAHY, w2, HDMTX Tl aldehyde oxidase
DIETED MTX DEHAD S DBRFEIZKELEboTWA
EEZONL, FEGIZB VT MTX IMHEESRE %2
BEERL, POEELRIHEERELZ2LREROD LD
& LT, FFET® aldehyde oxidase (& & %X O 545
EZoND, —F, F—FIZBRE L h o 72758, HDMTX
BHERICBNRE pH DETHAASLN. ZOR pH
DIRTHAMTX MAREORE 72 LAICHES LTwabH
b LIS, JRpH & MTX #& s b o 5540 72 B4R 1,
BEREA+TTH 5.

MEFALERITRICBW TS, R, BHiEoiRiE
& HBIRBAEMEN @I LR Lz, MTX 5-#0
BRARAEIRIE, MR, Wer:, BaAlR, R, wEOF
AWH oz, BEEOVETIEEINEFsFNETDH S
%%, Scr, BUN 25D RERARAAE IZAERFAYIZIEE B E <0l
L7z, KRN, BEREERITFREOKT, &6z
EERRTRRREBEOEALIZA L NZDS, #5644

ToRERD, ®EH, RMEL COEEGEIERIIBSE

ENndol. AEEIE, HDMTX %554 3 ERH CM
DOYUEENEEHE I & 2L FEREL ZITH L TICAIETE
72, ZOREOR SIZEBICHET L bEs L O
BREMROPMIX £ ) V7 EMpREIOHEES
N7 LV EOMEHZ S L 2 EMBREIKELERIC
LolzlEzZzobNb.,

FIEBITlE, HDMTX $5-% OFRMEZE I L RE 0
MiEE LES BN TH L E L LI, TANEHIIBWTS
EEOFIEAE S - 6T 2 EAURB SN, BETIRAR
P % 5T 2, SROBEO—BIE 57202 HDMTX
BOHBEBEICHTE 7R —-F v — MEEKL
(Fig. 3), 27V F A ANV RAEVETLITFETD
5.

HE AEAERETHIEHz-T, THHVAZwd
BEFA LYY —BERAR FEMBER, FEEHEMIC
HWALRLETEY. 72, ZBE2 L0 IIH2 ) HIEEN
7272 & F L2 ERRRFAEGR S I —BEIR
WELBH A LT T,
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