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Figure 1: Adapted from Kozmiriski P, Halik PK, Chesori R, Gniazdowska E. (with permission) [5]
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BT kB Y Methotrexate ehig * 2 @O EBH T G Lo 0 B8
Eiéiyﬁafrﬁwﬁ,"%}iﬁ"ﬂm%$«# By s S HkRIcE B S RRE) o

MTX e & 42 95 e 47 3 ‘}é‘/i%”' KAop A avkRa A LB .

B AT 1 i (ALL) 3 %—-l‘bqﬁx 3-5 g/m2 > i ¥ KE {4 & {7 leucovorin I
2 o fdF oo MTX (20 mg/m2/3% )

B 2F 2 HTBK 3R oK #FWAsr 3-8 g/m2 > 5Eie$H#* leucovorin
s

WM RgMEP i G humT B 3AE SR F%I8 1-8g/m2

B % #essR CMTX 30- 40 mg/m2 %L & o

m R "3—1%»??&?.&&,@ & i 0 30 mg/m2 Ve AR TR o BRME LK LG REF
woasrigr 100 £ 300 mg/m? e

B Fp o rsff-f' /‘_«I%‘ 12g/m2 #7"% ;2 &F > ™ leucovorin 7% -

B ek & E AR 30 mg/m2 BRI e o
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1980 # & » 4 i znzis| Methotrexate & F L Bt » B4 ® >0k p &
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US FDA &% "’T‘“““"i/ it SRR FAEIS

P

W\TM matien 2024

TERR

EEU

REMEHRSE  HERME - FADRESFEM ®



Ann Oncol.
2015 Feb;
26(2): 407-
414.

EURAMOS-1
trial.

2260 Pts : resectable
osteosarcoma aged <40
years

About 1334 of 2260
registered patients (59%)
were randomised.

pre-operatively of two 5-
week cycles of MAP and
post-operatively two
further cycles of MAP and
two cycles of just MA. Pts
were randomised after
surgery. Those with 210%
viable tumour in the
resected specimen

Those with <10% viable
tumour : MAP or MAP
followed by pegylated
interferon. .

received MAP or MAP with
ifosfamide and etoposide.

Pre-operative chemotherapy
was completed according to
protocol in 94%.

ADR: Grade 3-4
neutropenia: 83% and 59%
were complicated by
infection.

Death : 0.13% related to pre-
operative chemotherapy.

At definitive surgery : 50%
of patients had at least 90%
necrosis in the resected
specimen.

MAP regimen,
comprising pre-
operatively of two
5-week cycles of
cisplatin 120
mg/m?2,
doxorubicin 75
mg/m2,
methotrexate 12
g/m2 x 2 (MAP)
and post-
operatively two
further cycles of
MAP and two
cycles of just MA

* mPFS: median progression free survival; ORR: Objective response rate; DOR: duration of response,
CR :complete response, MDR : The median duration of response, DC : Disease control OS :overall survival,
mOS : median Survival RCT :Randomized controlled trial , ADR : adverse drug reaction,

Reference :

The antifolates. Hematol Oncol Clin North Am. 2012 Jun;26(3):629-48

e

ERAREEER A BEETER M MTX BEBEMMAHIEE - MUFEFH
#l _ S EMERE ( dihydrofolate reductase) . femNEl DNA - RNA f1EBEMNSE
B G _SEMERBZFEERMARER  MEINEBUR -

ﬂﬁﬁi

]

Mt xREHES EE (FR
> BNt EERNL (B 10-30% A9m A R ERMT) - ORFAESEERNM (BR

REMEHRSE - FEHE - B




>

10%89mAZ 3£ EAT) -

HMKxERBEE(BEIFIRERE) | IKHERRERNE8EKRRER - BIIK
mWA(>10%) ~ MHERAN(>10%) - RIBERABRE R - BOEESEFLE
MTX - EERFHEIR/D M EE - BUERL ; ZERERBENFIKINER
AR - SARURMRRENE | MUKRFTEARR FE « LBIFLIEEA -

AREREMEREIFA
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B %4 : 125 (1-10%) ~ EZ(1-10%) - 22 (1-10%) ~ U (<5%) ~ BF X
B(1-10%) ~ #JE ~ ZHMAB(<1%) -
B AFMARSEMBREREERE  UAFILE MIX TETESEE - WES
M RIBEREFHIFLE MTX -
B HRERESE (SMURKES - £%55 - BEERE - FRMEERX - RERIE
MBHMLR ) - FLEER MTX -
BlEss R MIXHNERARKE - #EROERERRSHE/R MTX -
BEBE MIX THSEENEWBBNEHLESH - EEAE - BR -
HEBEHM - JE% - HIEAR ~ IROAIER - OfERolsER MTX SR E
B - AAHMSENERERHEENMEMRITER RS - B5MHO
ERMER oI EREIB REMBEXNBEF A - BEELMAESERE
BB ECEEEEBRERRADPREERIBE - IO KIEM(30-
90%) ~ OERIERIE(>10% - EHIEHR - AE® 3-7 REIR - 2 BAE
)~ RE(>10%) ~ BBIR(>10%) - IORERBEUBEEZER - BHLMEE -
ZIBKT R E O ERIEIRIE -

B HROBESEMKNER - OEREEL - EF MTXEZRE -

=z

T . SEIE0gEEN= M IEEREAS(1-10%) - BEE 10 KNE#EE
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AE ~ #ER% - B RFEREUBEIBIIMREZER - FEE (REAE ;
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4. MR 1-2% - B1FE 5B - 1BRE - E - RAOEM - (BEREERERE
FRHESR 8-99/ m2 - BIEERD 1-10% ° 8RE (13%) ~ &5 (31%)
BETE(19%) -

5. BWz# - FEHASEE Methotrexate 5 - TIEEERBRIB(>10%) - BINEE
BEAS(1-10%) - BR 7 4T Leucovorin - ?EEE7J< > B B PR & Tl AR LE
Methotrexate #& A} B i 55 4V G P82

6. R (BRE)  EFF FABEENEFLE MIX TRBERERRR -

7. WIRZ4# : WEEK(>10%) ~ X (16%) - IR K 2E( 6%)
8. Hfth: MR - 3k -

A BRTEEMETERRSRE - FIRENEIER - 61F  ZYASHEIER - RAERKRRNER - A2
THANEMZEYROIEERIER - ZYEIFANER B EBEEN RG] 1S RS H1R%E (Common
Terminology Criteria for Adverse Events, CTCAE) BERAREIEAEZECELEE  FIRERESHNBREED
B - SUDBERERFNERIDE - DRER (14R) - PR AR) - BEGHR ) (4RI T (54) - S
E3BMUEWBEIERR - REEN ARIEHETHSRHENIFE ; BRERETR  AZTFEERNTABREERE -
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CrCl >50 mL/minute REFHEEN =
CrCl 10 to 50 mL/minute 4 YHEIE/ 50% -
CrCl <10 mL/minute e HEHE -
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Bilirubin 3.1 to 5 mg/dL or HT 15% HE -
transaminases >3 times ULN:

Bilirubin >5 mg/dL BRI -
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hypersensitivity pneumonitis ~ Pulmonary infections (FH & & INHI1EAE AL E
HMERCER) ~ Pulmonary lymphoma: Non-Hodgkin's (fF 221 0] 1k 18) -
Methotrexates | EME M o] n A= (acute) ~ T2 M (subacute) ~ M
(chronic) - &4 A2 i methotrexate’8BEHW—FA - Bo]E0]iE - ootd
SFMEAER  ERUFIREE - 2% - 8& - MRRE - 84 - MEAEERL
INIERETEKFRIR - IEIEEIIE | 152 - BYA corticosteroid therapy - AEEB R

H% o

i

> ZMUBRIE . TEZE methotrexate WEREAE/NE - OIFBETAREMERK
RARFESMERIE -  RFEFETEEN  eA2RITHSEGRESY - BIEE
& B5H methotrexate B - 122 leucovorin (Rleucovorin rescue) -~ §&{EE
AR - BEEIMRER0.05 umol/L - MTXTIEEEHSMEIBE - BEFLEE - M5
ABEET KOl gEFEBIB4E A - EMBEMTXERAEBENER AR RESFERM
iE ~ BB - EREMIER -

>  JEMB&GEEEE 2 methotrexate KK 4022 B S 1= methotrexate - &

= MTX #l#ll purine G - MTX &S HEINRE - B8R - FBBENAE
PamE - WEHSHIRBRIEE - EEUKER - BEBRNEEMRREERSH

SEBHBEA (IT)  MEAEFIOTHRHIMTIXER - (EEBUGEERRDEE - gl
FIBEEEERER - WHIULZEZMBEMTXERZRALIEFIZERBENBE RS
RBER - BUBBMEEZITSNIVEREMTXIEESE ( JBEEREANRR
HETINEEEE ) -

& EEME (Aseptic meningitis) : B RiRIntrathecal (IT) 4522 (10%) -
B1E B - BEMETE - B BOENL - 8205 - HiE - BRNMAE2-4
INGZ % - FERRET2-T2/\F - AFEHE - 0l4a IT hydrocortisone 2
AR corticosteroids 2RE /D 341 - T DIBRIGEE -

& EEMEEFERR (Transverse myelopathy) : DR - &I B FEIIEEIE R
O] B E/ )\ ISE X - REMEEEER - IRBaEER3I0DER48/M\EF -
& R Emethotrexate B EHEEH HEIT ) E 8T methotrexate - & A

N NP == -
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EREA— - AEEBRABE -

& KHEEBERE (Leukoencephalopathy) : 2 —EREEMAIHEEE - BRNE
ZHGERUR S SERIERIV MTX  fEAREIE © REL - BIEAL - 1B - &
BEAIE - BER - BREBIEME -

SHIEMTX

it
il

For high-dose methotrexate (> 1,000 mg/mz)

> =MRREE (Acute neurotoxmty) BB - BEAE - BE24A/\IFA%
EEEJFE ZEERE - JBREG

+
N

> DoMlRE . RERSBUARBAENER - "PA"ASE - 815 FE
BETNEAE - BEUEBLNEER(E - B RERBEROK - FEREBCY
W15 BRI 720\ - ol B2 R KE - JBRGE -

> MMBEERE Leukoencephalopathy & R Al

IEIN

Leucovorin rescue

RSB £/ methotrexate regimens - —f% methotrexate HEBR (482224/\5 % - M
PMTXEBE ~10 micromolar, 48/\B5{% 1 micromolar ,72/N\&{& <0.2 micromolar):
Leucovorin calcium 15 mg (A AR, IM, or IV) & 6/)\545 60 /5 (10AH =)

Methotrexate rescue dose:
®m  >500 mg/m?requires leucovorin rescue.

m  100-500 mg/m?may require leucovorin rescue
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10°

&
=
= 10
g 1000 mg/méq 6 h IV
=
=
% 10 1
£ 00 mg/mzq 6 h IV
= Folinic acid dosage
g 1 _|___ Continue until
i>_<§ plasma MTX level
= 10 mg/mzq 6 h PO less than 5> 102
= 10
E ———————————————— ——
~ 0 mofme
10-2 A » a 2 2 1
a 20 40 B0 a0 100 120

Time after starting MMTX in hours

Note: 0.05 pmol/L = 5 x 10° micromoles/L
Leucovorin dose PO/IV/IM (see Bleyer nomogram):.

© 10-25 mg/m? q6h 8 to 10 doses, %A ZEREAEE24/)\BF ( starting 24 hours
after the start of methotrexate infusion) - fIRH= >25 mg - FE VI -

© Leucovorin dose 1E#E methotrexateE FRBERAEE - (U0., FAIR4A 2055 36-
48 /\FF - ) Methotrexate BE O/ AE FHIM - EHOREZRIZARFEZE leucovorin
FIE -

© #&% leucovorin E | methotrexate 1R E 0.05 pmol/LEZZ45 1S leucovorin
rescue H%I methotrexate /RE &% 0.01-0.1 umol/L.

7= Leucovorin doses >25 mg FE% 1% BEFARIEEY -

EMRZEERA
> GFEEBENBREZYROFR  FTEREBTISIEER - WINERIAN/0EE
BARE - FEREYRREFREREBELESEZSFAMNE - MTX 5
BCRP/ABCG2, OAT1/3, OATP1B1/1B3 (SLCO1B1/1B3), P-
glycoprotein/ABCB1 (minor=& -
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B PR B5 HIIE B
FE - RS HEE - BEEMEUEFER (JaEMBMAERE )
WX OBIEFEAR ( LEZERZ ~ 85 - 38E - WkEZ - B MESIENEE )
o] gERZRIEA - ERRTE R 2R -
Z M3kEtE(Complete Blood Count) - B I8E(serum creatinine) AT INEE(AST »
ALT - bilirubin) -
> HRSHEMTX - EfEMENEHNERE  208XEI—X . tGXED
BRI —RMTXIMRE ~ FREFK pH & -
> EEEBAMIXBIRERNEANGBBMERE N ; WA X (i) ; fIneEE
Al (MRBESREMTXSREROMENER ) ; HFARRBEK - MEER - ERfHET
B~ BINEEAZHM/EMINEAZHREA ( ARRINEAE ) HEDARR
F - (BEEERIPNE—MENXREE 28 ) -
> BEHXREXNEBRSERE  EBRAREESHST  S5BEH  UEAKEBKIE -
> BB RERAENIR (HBsAg ) ~ B RZOIEE (anti- HBc)
BIFFR R EMIR (anti-HBs ) #AHAR - AIEMEIBEBHBVEENIERE -
ETRETLURESERENRBEYEDY -

YV V V V

ARENEHSE BB  BAAEESEERM "
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= dihydrofolate
. | + ™ 1
methionine / MADP - b f

4
N P 0
methionine e LN 2 \I/ o
k , : . g R O

synthease ~ DHFR b o "o
NADPH — ™,
e %
i ", thymidine
homocysteine | \ 'y
’ | \ monophophate
| Yo 2t
v i __r’
5-methyltetrahydrofolate \f
NH thymidylate synthase

| / II"\

1 { N
tetrahydrofolate [

¥ [ deoxyuridine

/
__sering ,/ monophosphate
methylenetetrahydrofolate “x\ K e lycine /
reductase \ o
™ H /
e HM. N0 o
I
N /
N R
HN\/L

5,10-methylenetetrahydrofolate
Mechanisms of action of dihydrofolate reductase (DHFR).
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MTXSERIBLICHAFIE - FHER
PAS
51

#8E & H(reduced folate carrier - RFC1)
HEAMRER - LERF A S ER 5

PA
Sl
=[RS ( dihydrofolate reductase,

DHFR) - miHEIDHFE K THF - THFZ B4 Bithymidylatefpurine - —Bf@R/D 7
THF R E & Zthymidylate synthase - EadUMPHESAEBE S TMP - EMAIHIDNA -

RNAMEBBWAER - SxfBEAmER  MEINEBYUR - FE-THF &

DNA - RNA - ERE - BilEENMEER SRS FREERER RSO MPEMLS -
MTX #IFIARAEA THF WEESEHAMAMIZE R ERXBAGHOHEIE - MTX FBEY)
RIENRENIER = - EeEREBEBEEMKYN - BEYNEMANAREMEY HHE
FEEELRMATE - MIXHNBBEAEENERE FRESEREE EE(PCFT) FE .
PCFT 2— 2B REEER - ﬁ’ﬁ?ﬂ?%LAiﬂiﬁ’@W, ZTEHRRRERSE

(reduced folate carrier RFC1) ( —TE2APT S o2 EEER ) ##1T - E%E%ﬂﬂ: .
MTX 5B ER IS (FR) ETIENASIER - FR 2REBIERINIZ(GP)) HEESE
B - JUAEEENERNERESY - £4ARRK  MTX ZBERBZESaSNEE
(folylpolyglutamate synthase ,FPGS) U mEBEEQ[EITEN(MTXGIu) - B4

N . =% o
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MTX FZZUAREE - BESO AR M A CEHNHIDHIR - AR FEREMEY S M REEE
o e

Thymidylate Purine
synthesis synthesis

Methotrexate (MTX), reduced folate carrier (RFC1), folate receptor (FR). folylpolyglutamate synthase

(FPGS). y-glutamyl hydrolase (y-GH) removes glutamate residues from MTX, while ATP-binding
cassette (ABC) transporters assist in the excretion of MTX from the cell.
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i/ 2
1. FBZEHE - BFZEK  DAEYHIRERESEEENER -

2. MRABEZSTISMTX & - RIEWIE - I§KRIZR KRB - Bk
RKEE - DM EREN S BEHIH s #ERleucovorin -

3. BRI - BHLSHNERASRFIERNEZm  #FERm - aEHEH
BeRATEE - AREFAFZEmIE AR AR -

4. BRIFBENSHATIRFEIK DRI - JBFERR2XEAEEIXIE - BZ@BARK
%) -LHEBEHiﬁélaﬁqzrﬂesﬁi(tumorIy5|s syndrome, TLS)RIE& 4

5. BRAMEIRE | HRERBMRRENWEIE - ERAMAMASER S - %
B - EHEMNEY - RARAEHREFENZARINIEHNWERENHLEE
® - EMRCIAEEEROMEN - iR - RE - B - TMEORIS - =22 -

A - FEMES  FUllinEEAENRE -

6. WMRLIFBEMHMAER(RERRE - MEKMKR - 5EKER KRR AT
ML) - BEZXROZHE -

7. OREHMEBIENERIRE  F2REFREREEABRRES (HERXE
BI8) RUEED -

8. EHENRBARED - MBI - ILIREZ - FER/RE - 5~ IBOIEL - 58
BSIER  BLENEEAE  FHELEE-

9. EAEHBMER - RMTXEIEEN 1 BREF LR - Y oEEsd
FEENARRES  BaEMENRE-—HMIXEN 3 EHEA - BHREN
w2 EN R R EE

10. ERIEZE O BEG BN RER - EER R ARG EER KRR
S

11. B PRESA: 2 MIKETE(Complete Blood Count) « B Ih#E(serum creatinine)
FMAFINBE(AST ~ ALT - bilirubin) ~ O RERAIE R RIREAR ©
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