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HDMTX en tumores solidos y

hematologicos: Rescate.

Dra. M. Dolores Aumente.

» ¢Cuando se debe iniciar y finalizar el
rescate?

e ¢Cual es la dosis minima de ac. folinico?
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¢ Rescate? Cuando iniciar, dosis y fin...
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=|niciar el rescate lo mas tarde posible:

=Administrar la minima dosis de LV
=Suspender el LV cuando ya no sea necesario

Inicio? MTX en 4 horas: 24h o(30 )

MTX en 24 horas: 36h o
Dosis? — 10-15 mg/m?

Fin? — <0.1(0.2) 0.25uM

Purine
biogynthesis

Na

RNA

Dra. Aumente
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HDMTX en tumores solidos y

hematologicos: Rescate.

Dr. José Luis Dapena.

* Riegos y beneficios de una dosis
excesiva vs insuficiente de acido
folinico a corto y largo plazo en los
tumores hematoldgicos
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Metotrexato: toxicidad

= Mielosupresion*
= Toxicidad gastrointestinal*
= Hepatotoxicidad

= Nefrotoxicidad:HDMTX: Incidencia: 1.8% (rango, 0-12%). Mortalidad en los pacientes
con disfuncion renal: 4.4%.

= Neurotoxicidad*

El acido folinico es particularmente eficaz en la prevencion de la mielosupresion, la toxicidad GI y la neurotoxicidad.

Perazella MA, Moeckel GW (2010). Nephrotoxicity from chemotherapeutic agents: clinical manifestations, pathobiology, and
prevention/therapy. Semin Nephrol 30:570-581

Widemann B et al. (2004). High-Dose Methotrexate-Induced Nephrotoxicity in patients with osteosarcoma. Incidence, treatment,
and outcome. Cancer 100 (10): 2222-2232

Ackland SP, Schilsky RL (1987). High-dose methotrexate: a critical reappraisal. J Clin Oncol 5:2017-2031

Dr. Dapena
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Neurotoxicidad por metotrexato en pacientes pediatricos. Descripcion de los
sintomas clinicos y hallazgos neurorradioldgicos.
Montserrat Garcia-Puig et al. Rev Neurol 2012;54 (12):712-718.

Fisiopatologia: el efecto antimetabolito del MTX:

a inhibe la DHFR y la sintesis del tetrahidrofolato; se
altera la sintesis de macromoléculas esenciales, incluyendo
proteinas y lipidos de la mielina, e inhibicidon en el recambio
de la mielina y la leucoencefalopatia.

a la inhibicion de la DHFR lleva a la deficiencia de S-
adenosilmetionina, importante para mantener la mielina,
lo que causa desmielinizacion.

a la inhibicion de la DHFR conlleva un déficit de folato y
carbamida, que causa un aumento en los niveles de
homocisteina, con efecto téxico en el endotelio vascular.

a promueve la liberacién de adenosina en los fibroblastos y
células endoteliales vasculares; dilatan los vasos sanguineos
cerebrales, modifican la liberacion pre y postsinaptica de
neurotransmisores y pueden disminuir la conexiéon neuronal.

Formas:

a aguda (<48h): somonolencia,
aracnoiditis aguda (MTX IT )

a subaguda (2-14d): ACVA nduseas, vision borrosa, paralisis
pseudobulbar, letargia, somnolencia y convulsiones. Mielopatia
subaguda (MTX IT)

a cronica: variable en intensidad y puede ser progresiva: cambios

en la personalidad, deterioro cognitivo, cuadriparesia espastica y
convulsiones

confusién,  convulsiones,

N2de Sexo Edadal
paciente diagnéstico de@r

Diagndstico Protocole MTX EV2 MTX IT/Ive Clinica Hallazgos de Evolucidn
la RM cerebral

Dr. Dapena

1 M 6 afios LLABcominRE  SHOPIAS4  3x3 2x141m Hemiparesia |, afectacion del parénquima  Secuelas clinicas graves;
estado miocksnico supratentorial, persistencia de lesiones
capsula interna, en la RM
S periventricular D »
2 F 2 aios Meduloblastoma SEOP <3 afos, 5=3 2x6I Aumento de la Hiperintensidad en Recuperacion favorable;
cerebeloso AR past HIT-SKK ataxia, mareo, |a SB periventricular persistencia de lesiones
2000 hipemeflexia enla RM
3 M 3Janosy Meduloblastoma CCG93073 52 2x6I Inestabilidad, Desmielinizacidn Mejoria clinica;
& meses AR 2 X117 cefalea, difusa frontal, parietal persistencia de lesiones
dismetrfa ESD enlaRM
4 F 4 ahos y LLAB comin AR SHOPIA99 3 =2 2x4IT Somnolencia, Lesiones de la SB Recuperacion completa
6 meses hemiparesia D, periventriculares dinica y en la RM
afasia en el centro oval D
5 M 3Janosy LLABcominRE  SHOPLA99  3=3 12x5I1T Somnolendia, visin  Afectacion de la 5B Recuperacién completa
10 meses doble, paresiaVipar  supratentorial y dlinicay en la RM
craneal hemisferios cerebelosos
[ F 5anosy LLA-B comin RE  SHOP-LLA 2005 5=1 =3 Hemiparesia D Normal Recuperacién completa
T meses
7 M Tanos LLA-B comin AR SHOP-LLA 2005 3=4 12=741T Hemiparesia D, Afectacion de dreas de Recuperacién completa
atasia la SB frontoparietal | dlinicay en la RM
g M Gafosy LNH-Testadio IV EURO-LBO2 Suxd 2101 Irritabilidad, Leucomalacia Recuperacion clinica;
& meses hiperreflexia supratentorial persistencia de lesiones
(Figs. 1y 2} en la RM
9 M 3anosy LLA-B comun AR SHOP-LLA 2005 5= 3 2x8IT Hemiparesia D, Lesiones difusas en Recuperacién dinica;
3 meses afasia, a SB frontal y parietal persistencia de lesiones

somnolencia enlaRM

evio 2l inicio d

a mg/m? » nimero de infusiones endovenos. sintomatalogla; ® mg = nimara de inyect
extremidad sup derecha; o izquierda; IT: in ; V. intraventricular; LLA: leucemia
QT: quimioterapia; RE: riesgo estndar; RM: resonancia magnética; SB: sustandia blanca

wenosas. AR- alto riesgo; D: derecha; F- femening; ESD:

tica aguda; ¥ uling; LNH: linfoma no Hodgkin; MTX: metotrexato;

3 pacientes con polimorfismos de riesgo de la MTHFR |
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Methotrexate consolidation treatment according to pharmacogenetics of MTHFR
ameliorates event-free survival in childhood acute lymphoblastic leukemia. Salazar J et

al. Pharmacogenomics J. 2012 Oct; 12(5):379-85

SLE de 85 pacientes del grupo de riesgo intermedio del
protocolo LAL/SHOP-2005, segun actividad de la
metilentetrahidrofolatoreductasa (MTHFR)

A

. Actividad normal MTHFR (n=65) 0,96 + 0,02

SLE

Actividad disminuida MTHFR (n=20) 0,53 + 0,23

| p=0,032

Meses

o dobles i para las i 677T y/o0 1298C

Dr. Dapena

En el protocolo LAL/SHOP-2005 se incrementd la
dosis de Metotrexato de 3 g/m?2 en 24 horas a la
dosis de 5 g/m2.

Se realizd estudio farmacogenético de |la
metilentetrahidrofolatoreductasa, disminuyendo la
dosis de 5 a 3 g/m2 en aquellos pacientes que eran
homozigotos o dobles heterocigotos para las
mutaciones 677T y/o 1298C, ya que se relaciona
con una actividad disminuida de la enzima MTHFR.
En la totalidad de 141 pacientes estudiados, se
observd peor evolucidbn en los pacientes con
actividad disminuida y a los que segun el estudio
se les redujo la dosis. Este hecho fue mas evidente
en el grupo de riesgo intermedio en que se
observé diferencia significativa. La toxicidad fue
aceptable en todos los pacientes. En el protocolo
en desarrollo, se ha considerado la administracion
a todos los pacientes de una dosis de 5 g/m?2 en
infusion de 24 horas.
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Methotrexate-Induced Neurotoxicity and Leukoencephalopathy in Childhood
Acute Lymphoblastic Leukemia.
Deepa Bhojwani et al. JCO. Volume 32. Number 9. March 20. 2014. 949-59

Total Therapy XV study (Junio 2000 - Octubre 2007 )

a 369 pacientes: 14 pacientes (3.8%)

Table 1. Fatiant Characteristics, Details of Clinical Meurotoxic Events, and Rachallanga With MTx
Tirne From Subseqguernt Mo.
Patient  Age CNES  Therapy MTX ta of High-Dess  Subsequent Recurrent
Mo, [years) Sex Status™ Amnt  MTX Before Event Time Point in Therapy  Ewent (days) Meumtoxic Event Duration of Event  MTX Doses Mo of ITTs Prophylaxis  Neurctoxicity
1 13 M CNS2 Standard High-dose MTX, ITT Consclidation course one 4 Saizure (tonic clonic) 2 minutes 3 20 e
2 3 M CHNS1 Low Low-dosa MTX, ITT Continuation wesk 40 a Saizure (cormplax partial) Z4 hours ] i [R5
g ] M CNS1 Standard High-dose MTX, ITT Consclidation course two | Seizure (tonic clonic) 5 minutes 2 13 Leuvcovarin
aftar ITT
4 18 M CHNS1 Standard High-deose MTX, ITT Consclidation course two 10 Stroke-like 72 hours 0 {low dose) 7 Mo
5 4 M CNS1 Standard ITT Continuation week 12 7 Ataxia 4 weaks 0 8 Leucovarin
aftar ITT
5] 10 F  CNS1 Standard High-dose MTX, ITT Consclidation course thres 8 Seizure [complex partial) 24 hours 1 1 Leuwcovarin
after ITT
T 1 M CNS2 Standard High-deose MTX, ITT Consclidation course one 1 Seizure (tonic clonic) 20 minutes = 13 Lewcoverin
after [TT
a 2 F CMNE2 Low Low-dosa MTX ITT Continuation waek 38 ] Saizurs (corrplex partial) 24 hours 4] a3 5]
] 16 M CNS1 Standard ITT Continuation week 13 ] Stroke-like 24 hours 0 8 Leuvcavarin
after [TT
10 14 F  CMS51 Standard High-dese MTX, ITT Consclidation course one 7 Stroke-like B hours 1 lomit 2)F a Arminophylline Headache,
confusion
1 B M CMNS1 Standard ITT Contiruation wesek 29 7 Saizure (corrplex partial) 7 cays 1] 1" Mo
12 12 M CNS1 Standard High-dose MTX, ITT Consclidation course ane 10 Stroke-like A8 hours at 11 Arminophylling
13 18 M CHNS1 Standard High-dose MTX, ITT Conzsalidation course ona 10 Strokedike (and seizira) 4 haurs 3 20 Mo Stroka (CNS
thrombus)
14 17 F CNS 1 Standard Low-doss MTX, ITT Continuation weak 88 11 Stroke-like 38 hours 4] 1 MNex
Abbrevations: F, carsbrospinal fluid; ITT, triple infrathecal therapy; MTX, mathotraxate; NA: rot applicable.
"CNS1, < B WBC/L of CSF without blasts; CNSZ, < & WBC/ul of C5F with any blasts.
tDetails an risk stratification describad by Pui et al'®
#Second high-dose MTX and ITT given 1-2 weeks apart.

a Consulviones: 7 pacientes; ACVA: 6 pacientes; Ataxia: 1 paciente

Dr. Dapena
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Methotrexate-Induced Neurotoxicity and Leukoencephalopathy in Childhood
Acute Lymphoblastic Leukemia.
Deepa Bhojwani et al. JCO. Volume 32. Number 9. March 20. 2014. 949-59

Induction Consolidation Continuation
l l l ¥ DWlon
Patient MEAI1 - MRI 2 MRl 2 MAI 4 event MAI
Grade 0 Grade 2 Grade 2 Grade 2 MDD
Grade 0 Grada 2 MND Grada 0 Gradae 0 MND
Grade 0 Grade 2 Grade 0 ND
43 Grada 1 ND ND Positive
Bt Grada 2 Grade 2 Grade 2 Grade 2 MND
6t Grade 1 Grade 2 Grade 2 Grade 2 Grade 2 MDD
7t Grade 1 I Grade 1 Grada 1 Grade 1 Grade 1 Magative
at Grade 1 " Grade 2 Grade 2 MD Grade 2 MND
at Grade 1 Grade 1 Grade 2 Grade 1 Grade 1 Positive
10+ MWD I Grade 1 I Grade 1 MD Grade 0 Positive
11% ND MD Grada 0 Megative
12* Grade 0 Grade 2 Grade 2 ND Positive
134 Grade 2 Grade 2 ada 0 Positive
141 Grade 1 Grade 1 Grade 1 MND Grade 1 MD

12 pacientes con RMN disponible en el momento del evento tenian leucoencefalopatia.

Todos los pacientes sintomaticos presentaron leucoencefalopatia en algiin momento durante el tratamiento.
10 pacientes disponian de screening previo con RMN: 7 pacientes leucoencefalopatia previa.

De los 12 pacientes con RMN al final del tratamiento, en 7 pacientes persistia la leucoencefalopatia.

O00OD

Dr. Dapena
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Methotrexate-Induced Neurotoxicity and Leukoencephalopathy in Childhood
Acute Lymphoblastic Leukemia.
Deepa Bhojwani et al. JCO. Volume 32. Number 9. March 20. 2014. 949-59

Table 3. SNPs on Affymetrix Arrays Associated With Leukoencephalopathy and Clinical Meurotoxcity™
SNPID Chramasomes Paosition Gane MAF Risk Allele OR SE% Cl P
Laukoancaphalopathy
rsd145201 [ 17007422 - 03 C 0.42 029 to 0.61 5.14E—06
1sEEE2ES 1 164539754 FMOSPt 0.4 T 2.1 1.60 1o 3.34 7.79E-08
Pu rpose rs32871 ] 14227106 TRIO 0.48 5 0.43 02910 0.63 1.73E-06
Methotrexate rsrseosso 2 202266660 MPP4 0.16 G 2,66 1.69104.15 2.28E -05 |dent|fy
F 245311 [ 127194498 LOC728586 029 T 272 1.70 to 4.36 2.88E-05 :
linical, phar|™ leukemi
< el el 1510842702 12 26331326 55PN 0.5 C 0.44 0,30 to 0.65 3.03E-05 Sz
(ALL) therapy rszza0s 5 14259637 TRIO 0.49 G 0.45 03010 0,66 3,20E—05
Patients ang r=%4587: 13 81288492 — 042 T 2.09 1470287 3.76E-05
. 5 10 53479033 PREG1 0.17 C 0.37 023 o 0.60 4.03E-05 .
Prospectlve ® 13245652 - 0.8 C 0.48 0.34 to 0.68 4.08E—-05 ted in a
contemporar) 1 164BREEAT FAOSPY 0.38 c 0.48 0.34t0 0.69 4.48E-05 pgression
f rs6762295 22 26373958 — 0.8 G 8.11 2870222 4.52E-05
mo_del ! n_g wa 2 16616774 - 024 C 0.42 0.28 to 0.64 4.90E-05 erformed
to identify g€ rsieasszss 22 26371883 — 0.08 G 7.00 2.731017.9 5.03E 05
Results rsl 448686 g 137104631 — 0.41 A 0.47 0.32 w068 B.B6E-05
rs1 7584762 4 108120636 DKK2 018 C 0.42 0.28 to 0.64 5.71E-05 .
Fourteen paf .:isesass 8 41669544 ANK 029 c 038 02410061 s.sse-05 i/OF high
dose MTX, 17 rs13z67761 8 136830469 FLJBET2 0.27 C 0.46 0.3110 0.67 683805 |ptomatic
a re9466410 [:] 23722709 - 0.5 I 0.38 0.20 w0 058 717E-05
patients and 158840582 4 1226606025 028 G 259 162 10 4.16 127605 |€ end of
therapy. A hj rszomss 13 108625083 0% c 0.45 0.31t0 0.67 rase-05 [sed risk
rsBE41032 4 122670192 0.28 G 2,59 16110416 7.97E-05 K
Of IeUkoenc rs9936760 16 53729375 - 018 G 248 1.58 t0 3.890 8.13E-08 'hed for
neurodevelq . s:50 10 81731827 LOC119358 0.5 5 2,06 144152.96 851E-06
Conclusion | rstoaagss 17 9013280 NTN1 0.17 A 0.27 0.14 to 0.52 8.92E-05
MTX lated rs1 7133261 5 100679803 — 0.07 T a7 18210718 9.80E—05 t
-relate Clinical Neuratox isity acute or
subacute syn| «izazas 9 119127189 ASTNZ 0.08 c 0.1 0.04 10 0.32 sssE-0s |N Persist
until the en(rz2es45 6 3662178 — 0.8 T 1.7 3.57 10 38.2 a7¢e-05 X-related
) F&1 7626001 14 42139233 — 0.07 G 0.08 0.0310 0.28 BAYE-B
neurotoxi Clty re226962 [ 3669960 PXDC 0.09 A 0.07 0.02 10 025 §.32E-05
a2 re582618 [ 160770134 o 0.08 G 7.66 28110208 6.84E—05
Pd rseass70 6 150775349 - 014 T 9.17 303t027.7 8.70E-05
D 5 pE reTERT242 X 209316587 — 018 T 4,33 208t 903 9.13E-08
rs1 0846690 12 123662370 — 013 T 9.84 313310 9.28E-05
a el Py rs1cese214 10 85117718 - 0.21 T 8.43 28910 248 9.B4E-05 )(HD,
pero S Aghlewiatif sns: MAF, minar allele frequency; OR, cdds mtio; SNP, single-nuclectide palymarphism,
P < 00
tPzaudogens,

Dr. Dapena
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High leucovorin doses during high-dose methotrexate treatment may reduce
lymphoblastic

the cure rate in childhood
Skarby TVCh et al. Leukemia (2006) 20, 1955-1962

NOPHO 92 ALL PROTOCOL

VHR groups and relapse

acute

quarffre

leukemia.

Relapss, ves/no

S-MTXoq (uM), S-MTX5 (um),

LV dose (mg/n?), LV dase (mg/m?),

course 1 median over courses course 1 median over courses|
. .
2
Q SR 8 Cursos de MTXHDS g/m SR Yes (n1=25) BT O E 108 2) 720 (B8 B0 TOT O 15 =105.0) TS )]
No (n1=127) 96.5 (B0.0-126.6) 84.0 (72.5-96.8) 91.2 (82.0-169.2) 93.9 (87.5-116.8)
Q IR: 9 cursos de MTXHD:5 g/m?2
IR Yes (n=33) 74.8 (53.3-88.4) 82.0 (68.5-88.4) 167.7 (91.7-255.0) 116.9 (91.6-201.2)
Q HR: 4 cursos de MTXHD:8 g/mz No (n=138) 74.0 (51.3-98.0) 75.4 (62.9-80.0) 105.0 (88.0-169.8) 93.8 (85.7-112.4)
HR Yes (n=20) 146.2 (120.0-195.0) 148.9 (128.8-168.5) 387.6 (269.9-605.0) 207.8 (243.9-492.5)
4 VHR: 2 cursos de MTXHD:8 g/m2 No (n=53) 136.0 (108.2-180.0) 128.0 (112.3-151.5) 2538 (156.9-440 1) 213.0 (159.0-306.0)
VHR Yas (1=16) 146.6 (122.0-193.0) 134.4 (115.8-183.9) 264.4 (158.5-380 0} 2335 (194.7-481.5)
No (n=33) 144.5 (119.0-170.0) 1495 (119.0-167.9) 281.3 (181.9-412 8) 324.0 (206.4-469.4)
. i Al Yas (n=04) 975 (72.3-138.0) 89.7 (75.0-130.0) 202.3 (107.1-384 6) 189.8 (91.7-262.3)
w . ( inicio a las 36 horaS) No (n=351) 95.4 (72.0-129.0) 86.2 (70.0-117.5) 120.0 (89.3-243.6) 105.0 (90.0-175.9)

- MTXHD 5 g/m2: LV 15 mg/m2 vy, a las 42 horas: LV 15 mg/m2 (ajustes en funcién de tabla) y, posteriormente cada 6

horas hasta niveles < 0.2 uM.

- MTXHD 8 g/m2: LV 50 mg/m2 vy, a las 39 y 42 horas: LV 15 mg/m2 (ajustes en funcién de tabla) y, posteriormente

cada 6 horas hasta niveles < 0.2 uM.

Table 1

Distribution of patients in the SR, IR, HR and VHR groups in the cohort, background material and case-controls

All NOPHO (n=1018)

Cohort ([DK-N-S) (n=419)

Case—controls (Finfand) (n=28)

Sex (malefemale) 5474471 (54/46%)

Age (years); median at diagnosis 4 (2-8)
(p25—p75)

WEBC at diagnosis (p25—p75) 9.7 (4-33.6)

Imrmunphenctype (T/precursor-B) 100/B96 (10/90%)

MNumber of relapses 196 (19%)

Risk group: (SR/IR/HRAHRY) 332/371/200M115 (33/36/20/11%)

238/181 (57/43%)
4 (3-7)

0.4 (3.9-32)
44/370 (11/89%)
85 (20%)

13713 (50/50)
3 (2-6)

10.1 (B.3-21.9)
0/25 (0/100%)
g (35%)

1461 57/70/46 (35/37/17/11%)

614/3/3 (23541 212%)

Abbreviations: HR, high risk; IR, intermediate risk; NOPHO, Mordic Society of Pasdiatric Haematology and Oncology; SR, standard risk; WVHR, very

high risk; WBC, white blood cells.

Dr. Dapena
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How Long Can Folinic Acid Rescue Be Delayed After High-Dose Methotrexate
Without Toxicity? Cohen I et al. Pediatr Blood Cancer 2014;61:7-10

To determine the optimal time of folinic acid rescue after methotrexate (MTX) treatment in patients with ALL, we selected and
evaluated relevant studies that included doses, rescue delay, and side effects. Rescue at 42-48 hours resulted in considerable
toxicity, except when low doses of MTX were used (1 g/m2) or serum MTX levels remained consistently low at 24, 30, and 36
hours. Rescue started at 30-36 hours was safe. In the absence of evidence that later rescue improves prognosis, we suggest
that folinic acid rescue (105 mg/m2) be started no later than 36 hours from the start of MTX (5-6 g/ m2).

However, since 36-hour rescue has proven safe, and
there is no evidence that Ilater rescue improves
prognosis, we suggest that it may be safer, easier, and
more cost-effective to rescue all patients at 36 hours.
The neurotoxicity recently described after lower-dose
folinic acid should be taken into account when future
dose schedules are designed. Any study that continues
to use lower dose folinic acid should at least closely
follow patients to access neuropsychological damage.

The Correlation Between Dose of Folinic Acid and Neurotoxicity in Children and Adolescents Treated for
Osteosarcoma With High-dose Methotrexate (HDMTX): A Neuropsychological and Psychosocial Study.

Background: This study has been performed to examine the currently used doses of folinic acid (FA) and to determine the
importance of the dose of FA in preventing subtle neurotoxicity. Thirty osteosarcoma patients were an appropriate population
studied as they have no intrinsic neurological involvement. The neuropsychological and psychosocial status was tested in 2
groups of patients treated with similar protocols containing repeated doses of high-dose methotrexate, but different doses of
FA. The patients received 300 to 600 mg/m?2 or 120 to 250 mg/m? FA in their protocols.

Methods: Eighteen tests or subtests of neuropsychological assessment were tested.

Results: Eleven of 18 tests were significant at the P=0.025 level favoring the group treated with high dose of FA. There were
no clear results in the psychosocial measures with only a single measure of self-esteem (understanding) being significantly
higher (P=0.024) in the group treated with high dose of FA, other measures had no statistical significance.

Conclusions: A correlation between a higher dose of FA after high-dose methotrexate and a better neuropsychological status
was clearly shown. The doses of FA used in the low FA group, 120 to 250 mg/m?2, were similar to those used by several groups
treating children with leukemia; some have used even lower doses and report gross neurotoxicity.

Dr. Dapena
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Challenging the clinical relevance of folinic acid over rescue after high dose
methotrexate (HDMTX). Cohen Ian. Medical Hypotheses 81 (2013) 942-947

Abstract

The hypothesis: The use of adequate folinic acid rescue (in clinically relevant doses) after high dose methotrexate will
prevent neurotoxicity without reducing treatment results.

Methods: A literature search was performed to test the hypothesis that no evidence for the existence of folinic acid over-
rescue of high-dose methotrexate (MTX) in clinically relevant situations exists (evidence that too much folinic acid reduced
cure rate).

Empirical data: Examples of folinic acid over-rescue after lower doses of MTX were found and has been cited as evidence of
over rescue of high dose MTX. Mega doses of folinic acid, used when toxic levels of MTX occurred, also could neutralize the
MTX effect. Data were found to support the contention that higher levels of MTX require disproportionally higher folinic acid
doses for rescue. Careful examination of the available studies after HDMTX yielded more convincing alternative explanations
for reduction in cure rate than over rescue. Little convincing evidence for the existence of over rescue after HDMTX was
found.

Discussion: The rescue of high-dose MTX with an appropriate dose of folinic acid that can prevent toxicity, especially
neurotoxicity, was not shown to reduce the therapeutic effect. No evidence was found that higher doses of folinic acid after
high dose MTX reduces the therapeutic effect.

Consequences of the hypothesis: Acceptance of the hypothesis can prevent harm being caused (especially brain damage)
by reversing the trend of dose reduction in FA rescue. The recognition that the use of higher folinic acid doses is safe, can
prevent neurotoxicity, and does not reduce prognosis has important implications for the development of effective non toxic
treatment protocols.

Defining the appropriate dosage of folinic acid after high-dose methotrexate for childhood
acute lymphatic leukemia that will prevent neurotoxicity without rescuing malignant cells in
the central nervous system. Cohen I. J Pediatr Hematol Oncol. 2004 Mar;26(3):156-63

Dr. Dapena
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Appropriate+Dosage+of+Folinic+Acid+After+High-Dose+Methotrexate+for+Childhood+Acute+Lymphatic+Leukemia+That+Will+Prevent+Neurotoxicity+Without+Rescuing+Malignant+Cells+in+the+Central+Nervous+System

High leucovorin doses during high-dose methotrexate treatment may reduce the

cure rate in childhood acute lymphoblastic leukemia. Skarby TVCh et al. Leukemia
(2006) 20, 1955-1962

NOPHO 92 ALL PROTOCOL

O Los resultados sugieren que las dosis altas de LV durante el MTXHD aumentan el riesgo de recaida
en los nifios tratados por LLA segun el Protocolo NOPHO 92 ALL

O La influencia negativa de los niveles altos de LV en la recaida parece superar los supuestos efectos
beneficiosos de las altas concentraciones de MTX.

Table 4 Univariate Cox and conditional logistic regression analyses with 2 log MTX; and 2 log LY dose value from the first course and the median of all courses as covariates

SR iR HR VHR Al
Factor RR (85% CI) F RR (958% Cl) P RR (85% CI) F RR (95% Cf P RR (95% Ci) P
2log L\, first course 1.18 [0.87-1.63) 0.28 1.22 [0.99-1.50) 0.059 0.11 2—1.349) 0.020
2log MT¥zg, first course 0.3 0.003 1.10 (0.51-2.36) 0.81 0.36 i ) B1-1.26) 0.47
2log LV, median over courses 0.59 1.20 (0.94-1 .53) 0.15 0.008 0.93 (0.54-1.61) 1.22(1.01-1 .49 0.037

2log MTX.,, median over courses = 0.001 2.04 (0.78-5.31) 0.14 0.039 1.08 (0.23-5.16)

1.07 (0.63-1.80) 0.81

Abbreviations: Cl, confidence interval, HR, high risk; R, intermediate risk; LV, leucovoring MTXz;, serum methotrexate concentration 23 h after start of methotrexate administration; RR, relative dsk for
doubling the LV dose or the MTXz, concentration in the SR, IR, HR and VHR groups; SR, standard rigk; VHR, very high rigk.
Bald values indicate P<0.05

Table 5 Multivariate Cox and conditional logistic regression analyses with the two factors 2log LV and 2 log MT X253 as covariates using data from the first course and the median over courses,
respectively

SR IR HA VHR Al
Analysis Factor AR (95% CI) P AR (85% CI) P RR (95% CI) P AR (95% CJ) P RA (95% CJ P
First course 2logLV 127 (0.86-1.83) 0.19 127 (1.01-1.60) 0044  1.23{D.78-1.94) 037 {0.52-1.40) 0.53 1.22 (1.03-1.44 0022

2 log MT¥ea 0.49 (0.31-0.78) 0.003 0.69 (0.271.74) 0.433 1.06 {0.44-2.53) 0.90 438 {0.78-24.63 0.0938 0.72 (0.481.09 0.12
Median over courses 2log LV 1.40 (0.54-3.62) 0.49 1.15 (0.88-1.50) 0.32 262 (1.16-5.92) 0.02

0.88 0.50-1 54) 0.65 1.24 (1.02-1.52  0.035
2logMTe; 028 (0.13-059) 0001 167 (0.50-556)  0.40 282 0.60-1336 019 20

%]
2 0351161 043 091 (050-1.67 077

Abbresdations: Cl, confidence intenval; HR, high risk; IR, intamediate risk; LV, leucovonin, MTXzs, serum methotrexate concentration 23h after start of methotrexate administration; RR, relative risk for
doubtding the LV dose or the MTXzs concentration in the SR, IR, HR and VHR groups; SR, standard risk; VHR, very high risk.
Bold values indicate P <0.06.

Dr. Dapena
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HDMTX en tumores solidos y

hematologicos: Rescate.

Dra. M. Dolores Aumente.
e Concentraciones criticas de MTX.

*¢Cual es el mejor esquema de incremento de la dosis
de ac. folinico?

*Estrategia de monitorizacion de TDM para reducir las
intoxicaciones por MTX
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¢,Cudles son las concentraciones criticas que me alertan de la necesidad de incrementar el rescate?

La concentracion plasmatica alcanzada

La toxicidad del MTX<
El tiempo de permanencia en el organismo,

400 -

300 - IlIResultan mas nocivas
concentraciones bajas mantenidas en el tiempo
gue valores elevados pero fugaces!!!

MTX (microM)
n
o
o

AC42h=5OI1M

O 1 E 1 1 1
0 C2an=20uM 50 100 150

TIEMPO (h) Dra. Aumente
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¢,Cudles son las concentraciones criticas que me alertan de la necesidad de incrementar el rescate?

MTX en infusidn de 24 horas

Régimen Tiempo desde [MTX] con eliminacion
(protocolo) inicio normal
infusion MTX
2.5-5g/m" en 24 horas 23h <150uM
(ALL-Total Therapy XV. St jude) I 42h =1uM I
66h =0.2uM
5g/m”en 24 horas 24h <150uM
(ALL-BFM 2000) 36h =3uM
((NHL-BFM 95) | 42h =1uM
48h =0.4uM
lg/m” en 24 horas* 24h <30uM
(NHL-BFM 95) 36h <1luM
48h <0.25uM

*]os valores indicados para la terapia de 1g/m” en 24 horas se basan en los datos de
Zintl y Sauerbrey, Jena y se han sugerido en el protocolo NHL-BFMO95.

La [MTX] asociada con toxicidad: C,,,>1 uM

iiiSi el rescate adecuado se retrasa mas de 42h la citotoxicidad del MTX
puede ser irreversible!!!!

Dra. Aumente
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¢,Cudles son las concentraciones criticas que me alertan de la necesidad de incrementar el rescate?

MTX en infusidon de 4 horas

Régimen Tiempo desde [MTX] con eliminacion

(protocolo) inicio infusion normal

MTX
8g/m” en 4 horas 24h <10
(Nirenberg etal. 1977) 48h <1
72h <0.1
Sg/m” en 4 horas 4h <1000uM
(NHL-BFM 95) 24h <8uM
36h 20U\
I 42h =1uM |
48h <0.25uM
lg/m” en 4 horas* 4h <200uM
(NHL-BFM 95) 24h =2uM
36h <1luM
42 h <0.4uM
48h <0.25uM

Estos valores se han deducido de lo indicado por Sasaki et al. (1985) v se han sugerido
en el protocolo NHL-BFM 95, pero spal dosis es de 3g/m™ habria que adaptar los
niveles de modo que el criterio seriaf [MTX],4,<5.

La [MTX] asociada con toxicidad: C,,,>10 puM

Dra. Aumente
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¢,Cudl es el mejor esquema de incremento de la dosis de Ac folinico?

Diagrama de Bleyer (1989)

Leucovorin dose

1,000

100

Plasma MTX concentration [‘u.‘b’li

\\_______ 1000 mg/m? q 6 hr
10 M

\l[]l:l mg/m>q 3 hr 5.0 M

BFM group

15mg/m? (3 dosis) 42,48,54h (stop <0.25uM)

Leucoforin-Rescue

Diagramm zur Anpassung der Leucovorindosis nach MTX-Spiegel

.‘::IT.‘Cu:nnl'.
- 0.5 ¥M . 75 mg /m?
10 mg/m=q 6 hr 0.1 M .
60 mg /m”
v
1 1 1 1 1 ] 3
0 20 40 6l 30 100 120 140 45 me /m’
Time after start of MTX infusion (hrs) 2 -
. ' . 1
St. Jude Children's Research Hospital <1 15 me/m”
15mg/m? (5 dosis) 42,48,54,60,66h (stop <0.1uMl) 0.25
EEIN RESCUE
Consolidation Therapy 0 _ | [
Time from Plasma Recommended Leucovorin rescue H 36 + 48 34 50 s e ;,.m.fi,,,, ij':_mf"
start of MTX concentration

Concentration

thresholds for
action

42 hr
N

=1 uM protocol rescue (10 mg/nt po q 6 hrs x 5 doses for LR and 15 mg/m~ I'Vipo x 5 doses for SRE/HR)
1-2 uM 30 mg/m” pollV g 6 hrs

2-5uM 50 mg/m” IV q 6 hrs

510 uM 100 ma/m” IV g 6 hrs

10-20 uM 200 mafm” IV g6 hrs

=20 Individualized

Dra. Aumente
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¢,Cudl es el mejor esquema de incremento de la dosis de Ac folinico?

Con los niveles extraidos a 2, 12, 23 y 36 horas y unlalgc:ritmo Bayresiannlse predice la [MTXL, -
Corregir la dosis de LV segan la siguiente tabla de dosififeme=e . na muestra a las 42h.

[MTX]azn Dosis de LV

<1uM 15mg/m°/6h IV

1-2uM 30mg/m°/6h IV

2-3uM 45mg/m-/6h IV

3-4pM 60mg/m-/6h IV

4-5uM 75mg/m-~/6h IV

5-10uM 100mg/m*/6h IV

10-20uM 200mg/m/6h IV o Dosis LV(mg/24h)=[MTXuM]xPeso (kg)
20-50pM 500mg/m*/6h IV en infusion continua o repartido en 4 tomas
>50uM 500mg/m~/3h IV

-5i fa dosis de LV es = 20mg/kg o = fﬂﬁmgfm? aumentar el iempo de infusidn a 1h (1g de LV contiene 4mEqg de calcio).

Con el nivel las 42 horas: corregir rescate y extraer nueva muestra a las 60h

Si[MTXazh reat = [MTX]a2h predicha

Reafirmar la dosis de LV pautada.

SiMTX]azh rear = [MTX]42n predicha

Administrar inmediatamente una dosis suplementaria de LV que
complete la dosis que le hubiera correspondido, sin esperar a
las 48h y continuar con la dosis corregida.

Si [MT X2 rear < [MT X]42n predicha

Reajustar la dosis de LV

Si [MT}{]42|'1 real {DEIJM

Continuar con ’15mgfm2ﬂ3h IV hasta las 54h (ultima dosis)

Dra. Aumente

Taller HDMTX (SEFH-PKGen-GEDEFO-GEFP-SEHOP) Octubre 2015



¢,Cudl es la mejor estrategia para la monitorizacion de MTX?

LAL/SEHOP-PETHEMA 2013

(para nifios mayores de 1 afio y <19 afios)

:)))) T1/20 >3.5h

Estimacién Bayesiana

Tiempo desde inicio Nivel de MTX Dosis de Leucovorin ev
infysiénde MTX (+ horas (umol/) (mg/m?)
.\ 24 <150,0 -
) 36 <3,0 -
42 =1,0 15
48 =04 15
54 =04 15
- —
= ea
Tabla 16.2.: Dosificacion de Leucovorin en relacion con niveles de MTX Ew
MTX (umol/) T he A
(= |
5 I o B8
4 v 60 m =1 gp
-, S
3 45 mg/m* <L 48
2
2 30 mg.r‘m2 : 29
1 15 mg/m - -
0,25 NO RESCATE
0 18
24 36 42 48 54 B0 66 72 78 B4 80 96 horas I
(tras inicio infusion del MTX) ]n’

| Leucovorin [mg] = concentracion plasmatica MTX [pmol] x peso corporal [kg] |

i5"1z 12 ,?
Inicioszhe LV Fin LV

Dra. Aumente
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MTX en 24 horas

Protocolo TDM

Extraccion de muestras:
2,12, 23, 36, 42, 61 horas

g 8 B & 8 8 3 B ¥

h|(6:00)

AN

2 h (20:00)
12 h|(6:00)
(L Z00) —.

42 h (12:00)
N

[ MTX: 5 gm? en 24 horas ]

Thwesiras - } ard 17 horas
(s deimio infusom)

ablal: Guia da desificazion de LY
TMTA] Dosiz LW

T-Zphd F0rmgtn Bk
T Ty 7ok T
F-aphd BOmgtn foh 1+
EEm Y TEmghn 7R

- 10phd T00mgAm Gh 1/
TOZ0pR | Z00megAnJon I
TOE0RRT | SOOmgAnTon I
S5O TndidEzado —
Ihwesira: 6 horas

(es de:imicio infusiém)

Tablall: Gua de desificacién de LW
AT, | Dosis OV

0.2-0500 | 15mghn 7Gh I+
O5-1phd | Z0mgtn f6h 1

¥ T3pM RO fGh T
14/& 12,@9 H (6: OO)I FodhA TEMmghAoh '
Gphd 100masm-h ke Condinmar evivacdim denveics
LA FIToT %17 O cada Mh 4 ]'!{:_}E' - .
TIS0pRA | S00mg#m 6h 7 (es e rico frfaden)
EmE| Individiglizado

Prediccion de C,,,
Corregir rescate con LV
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MTX en 4 horas

Extraccidon de muestras:

MTX: 2.04g (3g/m? en 4h) COPAMD
4,8, 18, 24, 44 horas

3 anos/Linfoma Burkitt abdominal - lIA

=
% L
Lo . 4 h (16:00)
o n 4 h 205.6 184.8 240.4 352.4
to TEBY
r 1 1 8h 35.6 16.8 44 64.8
°7 sl 19h 116 066 109 186
: T 24 h
o T 8 h (20:00) 43 h . . 0.1

66 h

Prediccion de C,,, LV (mg/m2)

Correqir rescate con LV 15

Dra. Aumente
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¢, Cuando se debe administrar el MTX por via intratecal?

Nunca administrar el MTX intratecal

durante el rescate con LV

Liquido cefalorraquideo

»Cociente LCR : plasma

Kamen BA, et al. J Pediatric Hematol Oncol 2004; 26(6):333-5

Administracion de MTX IV: 18:00

la infusion del MTX sistémico

Protocols of the BFM group:
MTX=5 g/m? en 24 h

Concentration in the CSF (i)

0.1

12 14 16 18 20 22 24
Niemann A et al. Ther Drug Monit 2010: 32:467-475 Hours after start of HD MTX infusion

Dra. Aumente
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HDMTX en tumores solidos y

hematologicos: Rescate.

Dr. Francisco José Bautista.

* Riesgos y beneficios de una dosis
excesiva vs insuficiente de acido
folinico a corto y largo plazo en los
tumores solidos.
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¢Un rescate excesivo tiene trascendencia en
cuanto a la eficacia del MTX sobre las células
malignas en el osteosarcoma?

Dihidrofolato

MTX

Q-

Tetra-Dihidrofolato

——>  Purina Y Timidina = ADN

Dihidrofolato
reductasa

e

MTX

MTX

AF

K Célula OS

-
\

Célula Sana /
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¢Un rescate excesivo tiene trascendencia en
cuanto a la eficacia del MTX sobre las células
malignas en el osteosarcoma?

Dr. Bautista

Challenging the clinical relevance of folinic acid over rescue after high
dose methotrexate (HDMTX) ™

lan J. Cohen ™

1) The effect of methotrexate pharmokinetics and of leucovorin rescue
on the prognosis of osteosarcoma. Graf N. Klinische Padiatrie 1990.

*19 pacientes OS. MTX-HD (12g/m?). Niveles MTX fin infusién >1300: Mejor OS
*27% de los pacientes que requirieron dosis altas de AF recayeron Vs 9%

e Analisis multivariante: Dosis altas de AF se relacionan con peor OS

2) High-dose methotrexate pharmacokinetics and outcome of children
and young adults with osteosarcoma. Crews KR. Cancer 2004.

*140 pacientes OS. MTX-HD (12g/m?). Niveles MTX fin infusidon >1500: Peor OS
*“Dosis altas de AF por niveles altos de MTX haya podido comprometer la eficacia
del MTX en estos pacientes”
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c,.Deben ser iguales las dosis de
rescate con acido folinico en niios y
adultos? o s

-Las dosis de AF recomendadas en los protocolos OS
para nifios y adultos con MTX 12g/m? son de 12-
15mg/m?/dosis cada 6 horas a partir de H20-H28
segun los protocolos.

-Solo de forma individualizada, en pacientes adultos
expuestos a dosis altas de MTX, el rescate con AF
podria aumentarse (o adelantarse) para evitar la
toxicidad.
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cun rescate bajo con acido folinico
puede incrementar el riesgo de
neurotoxicidad?
¢, Neurotoxicidad tardiay MTX?

Ann Meurgl. 1988 Apr,25(4).365-T2.
High-dose leucovorin reverses acute high-dose methotrexate neurotoxicity in the rat.

Phillips F‘{:'. Thaler HT, Allen JC, Rottenberg DA,

Modelos animales murinos expuestos a dosis altas de MTX

La utilizacion de acido folinico a dosis altas Vs dosis bajas permitio:
-Reducir el metabolismo de la glucosa a nivel cerebral

-Mejorar el comportamiento y disminuir la actividad EEG anormal

The Correlation Between Dose of Folinic Acid and
Neurotoxicity in Children and Adolescents Treated for
Osteosarcoma With High-dose Methotrexate (HDMTX):
A Neuropsychological and Psychosocial Study

FEsther Bonda-Shicedi, MSc.* 7 Myriam Wepl! Ben Arwush, MDD, Chaim Kaplinsiky, AdLD, S|
Shifra Ash, ALD*|| Yaakov Goshern, AdD*|| fsaac Yaniv, AD=|| and fan J. Cohern, MB, ChB* |
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cun rescate bajo con frolinato
calcico puede incrementar el riesgo
de neurotoxicidad?
¢, Neurotoxicidad tardiay MTX?

W Sequelae of osteosarcoma medical therapy: a review of rare
acute toxicities and late effects

Katherine A Janeway, Holcombe E Grier

- Neurotoxicidad aguda: 0,4-5% de los pacientes

- Muy variable: Trastornos comportamiento, ceguera cortical, convulsiones...aunque en
general asociada a un buen prondstico

- No relacionado con altas concentracion de MTX o eliminacidn retardada

- Recurrencia inusual

Transient Neurologic Disturbances Induced by
High-Dose Methotrexate Treatment

NORMAM JAFFE, MD. YOICHI TAKAUE, MD. TAKASHI ANZAI, MD, AMD RESA ROBERTSOM, RN, PMP

) Octubre 2015




HDMTX en tumores solidos y

hematologicos: Rescate.

Dra. Azucena Aldaz.

* Tiempo optimo de inicio y
finalizacion de rescate con acido
folinico en OS.

* Dosis optima de rescate con acido
folinico.

« Concentraciones/t° criticas y
cambios en el rescate.

Taller HDMTX (SEFH-PKGen-GEDEFO-GEFP-SEHOP) Octubre 2015



Time MTX plasma concentration (umol/L)
after
starting <0.2 0.2-0.7 0.71-2 2.1-19.9 20-100 >100
MTX
15mg/m? 15mg/m? 15mg/m? 60mg/m? Inform
24hrs None 6 Hourly 6 Hourly 6 Hourly 6 Hourly | consultant
15mg/m? 15mg/m? 150mg/m? | 300mg/m? Inform
4shrs None 6 Hourly 6 Hourly 6 Hourly 3 Hourly | consultant
79hrs None 30mg/m? 150mg/m? | 750mg/m? | 3000mg/m? Inform
6 Hourly 6 Hourly 3 Hourly 3 Hourly | consultant

Guidance for the adjustment of folinic acid dose during delayed methotrexate
excretion

20micromol/L
2micromol/L
0.2micromol/L

At 24 hours is
At 48 hours is
At 72 hours is

Upper limit of serum methotrexate:

EURAMOS-1

Total daily Patient's actual serum methotrexate x standard daily dose of folinic acid
dose of = Upper limit of serum methotrexate for the actual day and time
folinic acid”

*Higher doses of folinic acid should be given [\ every 3 hours

Ideally MTX should be started early in the morning to allow correct interpretation of
levels taken the following day. Folinic acid rescue MUST start 24 hours from the
start of MTX infusion as prescribed.

Patients are to have daily blood tests for U&Es as well as MTX levels every 24
hours after the start of MTX infusion until levels are < 0.2 micromol/L.

Dra Aldaz
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Practical 1ssues with high dose methotrexate

therapy
Osama M. Al-Quteimat *, Mariam A. Al-Badaineh
Saudi Plamaocoutical Jourmal (2004) 22, 385387
Monitoring of plasma MTX level is very important to improve
the safety of HDMTX therapy. MTX levels should be fol-
lowed until the plasma level is less than 0.1 pM. Plasma

MTX levels are usually measured at 24, 48 and 72 h afier start-
ing the MTX infusion (Gaies et al., 2012).

('iales.-t.._lehuhlt. M., Trabelsi, 5., Salouage, 1., Charfi, B, et al, 20012,
Methotrexate side effects: review article. J. Drug Metab. Toxicol. 3,

125.

Leucoverin rescue should be started within 24-36 h of the start
of the MTX infusion. Dose and frequency of leucoverin
depend on the HDMTX protocol used. Commonly used doses
of leucoverin are in the range of 1015 mg/m-, given every 6 h
until plasma MTX levels are less than 0.2 pM (Olsen, 1991).

Dra Aldaz
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No data could be found concerning high-dose MTX dispo-
sition in obese patients, thus the initial dosage of MTX was
chosen as 8 g/m? with plans 1o increase to 10 g/m? based on
patient tolerance (i.e., mucositis, neutropenia). During each dose
of MTX, pharmacokinetic monitoring of MT X was performed
to optimize the dosage and duration of leucovorin therapy.

Twenty-four hours after the initiation of MTX therapy, in-
travenous leucovorin rescue was administered at doses adjusted
according to MTX serum concentrations. After 24 hours of in-
travenous leucovorin rescue, oral leucovorin was administered
every 6 hours at doses adjusted according to MTX serum con-
centrations until MTX serum concentrations fell below 0.05
pumol/L.

Cancer 68:1247-1250, 1991,

Address for reprints: Clinton F. Stewart, PharmD, Pharmacokinetics
Laboratory. St. Jude Children's Research Hospital, Memphis, TN 38105.

Thierry Pignon, *Bruno Lacarelle, TFlorence Duffaud, tPierre Guillet, *Jacques Catalin,

o o *Alain Durand, and tRoger Favre
Cax at the end of an 8-h infusion, Folinic acid res-

cue was initiated 36 h after the end of the HDMTX
infusion and was continued until the MTX concen-
tration fe!_l belm-:f 107 M. The dose of citrovorum Therapeutic Drug Monitoring
factor delivered intravenously every 6 h was calcu- 17:471-478 @ 1995 Lippincott-Raven Publishers, Philadelphia
lated from the following formula: folinic acid in mg
= 10 x [MTX] in mg/L. x 0.76 x weight in kg (16).
Hydration and urine alkalinization was begun 12 h
before HDMTX infusion and was continued for the
total duration of folinic acid rescue. Three liters of
5% glucose solution containing a total of 40 mmol
sodium bicarbonate and 20 mmol potassium chlo-
ride were administered daily to maintain urine pH
=7 and urine output =200 ml/h. After each miction,
urinary pH was determined and additional sodium
bicarbonate was given if necessary.
Plasma concentrations were measured after 4 and
5 h to perform Bayesian estimation of the pharma-
cokinetic parameters. Pharmacokinetic parameters Dra Aldaz
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Pediatr Blood Cancer 2008:50:1176-1180

The Memorial Sloan Kettering Cancer Center Experience With Outpatient
Administration of High Dose Methotrexate With Leucovorin Rescue

Shayna Zelcer, mp,"* Michael Kellick, ms, pharm 0,” Leonard H. Wexler, mp,?
Richard Gorlick, mp,” and Paul A. Meyers, mp”

12g/m2 en4h

TABLE 1. The Memorial Sloan Kettering Leucovorin Rescue Algorithm

Time post-MTX MTX level
administration (pmol/L) Leucovorin dose Additional therapeutic modification
24 hirs. <10 100 mg po gbh

10-20 200 mg po gbh

20-30 30 mg po gbh IV hydration may be increased

50 mg po gbh I'V hydration may be increased

30-50
=3l | g iv over 24 hrs. Mandatory admission to hospital; hydration increased; frequent
blood work and monitoring
48 hrs. <1 Continue previous 24-hrs. dosing
| or greater Consider dose escalation
= (.1 Discontinue leucovorin

72 hrs.
Reassess MTX level in 24 hrs. Discontinue lencovorin when MT X

0.1 or greater Continue previous 48 hrs. dosing
level is <<0.1 pmol/L

Dra Aldaz
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Prevention and Management of High Dose Methotrexate Toxicity

Yasar Albushra Abdul Rahiem Ahmed™ and Yasir Hasan®

Harmmor and Hasan, J Cancer Sci Ther 2013, 5.3

(ramge, 8-16 g/im™)

ALL
. 100 mg/m? bolus, then 500 mgfm?® as a

Takeuchi 2002 [g] 4-hour infusion 4 hours 15 myg every G hours for & doses 28 hours

. 27 220 mg/m® bolus, then 80 mg/m® per hr x 50 mg/m® IV every & hours for 3 doses, then
Linker 200 36 howrs 36 hours orally until serum MTX < 0.05 pid 38 hours

Han 2001 [8] Hill 8 g/'m? (age < 4) 10% bolus, remainder | |- m@/m*every 3 hours, then every & hours
2004 [9] 8 gim* {age > 4) aver 23 hours when serum MTX 36 hours

<2 x 105 pM

Pui 2004 [10) 2 g/m?* 2 hours 10 mgfm® every & hours 44 hours

. 5 gfm® (0.5 gém® bolus ower 30 minutes, 75 mg/m?® then 15 mg'm® every & hours umnitil
Asselin 2011 [3] then 4.5 gimiover 23.5 hours) 24 hours serum MTX < 0.1 pM 38 hours

CHNS Lymphoma

Fermer 2008 [4] 3.5 gim* (0.5 gém® in 15 minutes, then 3 g/ . 15 mgim® every G hours for 12 cycles or until

Joerger 2010 [11] m* as a 3- hour infusion) 3 hours, 15 minutes serum MTX levels are undetectable 24 hours
COsteosarcoma

. 8 g/m® (2 12 years old) . 12 mg/m® IV or 15 mg'm® orally every 8 hours

Souhami 1987 [12] 12 gim? (< 12 years old) Mot specified for 10 d 24 hours
Fuchs 1883 [13] 12 gim? (maximum 20 g} Mot specified 15 mg/m® every § hours for 12 doses Mot specified
Bacci 2001 [14] | ' @ (escalate to 14 g/m if 6-hr serum & hours 15 mg every & hours for 11 doses 24 hours
MTX <1 pM)
Goonn 2003 [15] 12 g/m# 4 hours 18 mg every § hours for 10 doses 24 hours
Ferran 2005 [16] 12 g/'m* 4 hours 8 mgim® every 8 hours for 11 doses 24 hours
M dose, 12 gim? . ;

Holmboe 2012 [17] ean dose, 12 g/ 4 hours Standard dosing until serum MTX < 0.2 pM 24 hours

After start of MTX

ALL = acufe lymphoblastic leukemia; CHS = central nervous system; HDMT X = high-dose methotrexate; IV = infravenous; MTX = methotrexate

Table 1: Sample HOMTX FProtocols in Pediatric and Adult Cancers.
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