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formed during treatment and courses should not be re-
peated until blood counts have recovered (see also
Bone-marrow Depression, p.639). 
In the management of multiple sclerosis, the recom-
mended dose is the equivalent of mitoxantrone
12 mg/m2 by intravenous infusion over 5 to 15 min-
utes. This dose may be given once every 3 months
initially provided that neutrophil counts are above
1500 cells/mm3 and that LVEF is greater than 50%.
Blood counts should be monitored before each dose.
LVEF should be evaluated before beginning mito-
xantrone therapy and before all subsequent doses; a to-
tal cumulative lifetime dose in excess of 140 mg/m2

should be avoided. LVEF should also be measured if
signs or symptoms of heart failure develop.
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Multiple sclerosis. Mitoxantrone has produced clinical
benefit1-4 in terms of reduced relapse rate and a slowing of dis-
ease progression in patients with multiple sclerosis (p.892). It has
been given intravenously in doses of 5 or 12 mg/m2 every 3
months, or 8 mg/m2 every month. Patients with progressive re-
lapsing disease may benefit from rapid induction with 12 mg/m2

monthly for 3 months.5 Benefit has also been shown in combina-
tion with corticosteroids,6 although the combination was not
compared with mitoxantrone alone. However, cardiotoxicity
limits the dose that can be given.7,8 Because of this and other ad-
verse effects, such as possible secondary malignancy or poten-
tially permanent amenorrhoea, some consider the use of mitox-
antrone in multiple sclerosis to be unproven9 and others have
cautioned10 that it should not be used before other immunomod-
ulators. A systematic review11 concluded that mitoxantrone was
moderately effective in the short-term treatment of multiple scle-
rosis, but that information on its long-term effects was lacking;
use should be limited to patients with worsening relapsing-remit-
ting or secondary progressive disease with evidence of worsen-
ing disability.
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Preparations
BP 2008: Mitoxantrone Intravenous Infusion; 
USP 31: Mitoxantrone Injection.

Proprietary Preparations (details are given in Part 3)
Arg.: Batinel; Micraleve; Mitoxgen; Mitoxmar; Austral.: Novantrone;
Onkotrone; Austria: Novantron; Belg.: Novantrone; Xantrosin; Braz.: Mi-
sostol; Mitaxis†; Mitoxal; Canad.: Novantrone†; Chile: Neotalem†; Cz.:
Novantrone†; Onkotrone; Refador; Denm.: Novantrone; Fin.: Novantro-
ne; Fr.: Elsep; Novantrone; Ger.: Neoxantron; Novantron; Onkotrone;
Onkoxantron; Ralenova; Gr.: Genefadrone; Mitoxan; Novantrone; Zyneva;
Hong Kong: Novantrone; Hung.: Novantrone; Onkotrone; Refador; In-
dia: Oncotron; Indon.: Norexan; Irl.: Novantrone; Israel: Novantrone;
Ital.: Novantrone; Onkotrone; Malaysia: Novantrone†; Mex.: Formyxan;
Mitoxgen; Mitroxone; Neotalem; Neth.: Novantrone†; Norw.: Novantro-
ne; NZ: Novantrone; Philipp.: Domitrone; Onkotrone; Port.: Mitroxene;
Novantrone; S.Afr.: Novantrone; Singapore: Novantrone; Spain: No-
vantrone; Pralifan; Swed.: Novantrone; Switz.: Novantron; Thai.: Neo-
talem; Novantrone†; Turk.: Neotalem; Novantrone; UK: Novantrone†;
Onkotrone; USA: Novantrone; Venez.: Misostol.

Multialchilpeptide
Multialquilpéptido.
CAS — 9076-25-9.

Profile
Multialchilpeptide is a complex of metamelfalan, an analogue of
melphalan (p.742), with peptides. It has been used in the treat-
ment of malignant neoplasms of the blood and lymphatic sys-
tems.

Naptumomab Estafenatox (rINN)

ABR-217620; Naptumomab Estafénatox; Naptumomabum Es-
tafenatoxum. Immunoglobulin fragment, anti-[trophoblast glyco-
protein (TPBG, 5T4)] monoclonal 5T4 gamma1 heavy chain
fragment fusion protein [Mus musculus VH (5T4V14: H41>P,
S44>G, I69>T, V113>G)-IGHG1_CH1] - [Glycyl-Glycyl-Prolyl]
- superantigen SEA/E-120 (synthetic), non-disulfide linked with
monoclonal 5T4 kappa light chain [Mus musculus V-KAPPA
(5T4V18: F10>S, T45>K, I63>S, F73>L, T77>S, L78>V,
L83>A)-IGKC].

Наптумомаб Эстафенатокс
CAS — 676258-98-3.

Profile
Naptumomab estafenatox is a murine monoclonal antibody con-
jugated with a bacterial superantigen, a modified variant of Sta-
phylococcal enterotoxin A that acts as a target for T-cell activa-
tion. The antibody is directed against a tumour-specific antigen
5T4. Naptumomab estafenatox is under investigation for the
treatment of renal cell carcinoma.

Nedaplatin (rINN)

Nédaplatine; Nedaplatino; Nedaplatinum. cis-Diammine(glycola-
to-O1,O2)platinum.

Недаплатин
C2H8N2O3Pt = 303.2.
CAS — 95734-82-0.

Profile
Nedaplatin is a platinum derivative with general properties sim-
ilar to those of cisplatin (p.698) although it may be associated
with less nephrotoxicity. It is used in the treatment of a variety of
malignant neoplasms. It is given by intravenous infusion over 1
hour or more, dissolved in at least 300 mL of an appropriate in-
fusion solution, in doses of 80 to 100 mg/m2. The infusion
should be followed by infusion of at least 1 litre of fluid to ensure
adequate hydration and reduce the risk of renal damage.
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Preparations
Proprietary Preparations (details are given in Part 3)
Jpn: Aqupla.

Nelarabine (BAN, USAN, rINN)

GW-506U; GW-506U78; MAY; Nelarabina; Nélarabine; Nelara-
binum; Nelzarabine; 506U; 506U78. 2-Amino-9-β-D-arabino-
furanosyl-6-methoxy-9H-purine.
Неларабин
C11H15N5O5 = 297.3.
CAS — 121032-29-9.
ATC — L01BB07.
ATC Vet — QL01BB07.

Adverse Effects, Treatment, and Precau-
tions
Neurotoxicity is common with nelarabine and may be
dose-limiting. Signs and symptoms include somno-
lence, confusion, convulsions, ataxia, paraesthesias,
and hypoaesthesia. Severe toxicity can manifest as co-
ma, status epilepticus (which may be fatal), craniospi-
nal demyelination, or ascending neuropathy. Risk of
neurotoxicity is increased by previous or current in-
trathecal chemotherapy or previous radiation to the
spine or brain. Leucopenia, thrombocytopenia, anae-
mia, and neutropenia are common, especially in chil-
dren. Full blood counts should be regularly monitored.
Other common adverse events include fatigue, gas-
trointestinal disorders, respiratory disorders, pyrexia,
headache, hypokalaemia, hypoalbuminaemia, hyper-
bilirubinaemia, and increased liver enzyme values. Fa-
tal cerebral haemorrhage has been reported. Appropri-
ate measures to avoid hyperuricaemia (especially in
patients considered at risk for tumour lysis syndrome)
include adequate hydration, urinary alkalinisation, and
possible prophylaxis with allopurinol.

Pharmacokinetics
In adult patients with leukaemia or lymphoma, nelara-
bine is rapidly eliminated from the plasma, with a half-
life of about 30 minutes; no data are available for pae-
diatric patients although the mean clearance is reported
to be about 30% higher in children. Nelarabine is rap-
idly and extensively converted by demethylation to the
active metabolite 9-β-D-arabinofuranosylguanine (ara-
G; arabinosylguanine; arabinofuranosylguanine; gua-
nine arabinoside); both nelarabine and ara-G are wide-
ly distributed throughout the body. Ara-G has an elim-
ination half-life from plasma of about 3 hours. Plasma
protein binding is not significant. Nelarabine also un-
dergoes hydrolysis to form methylguanine. Both meth-
ylguanine and ara-G undergo further metabolism to
guanine, which is deaminated to form xanthine, itself
further oxidised to uric acid. Nelarabine and ara-G are
partially eliminated by the kidneys; mean apparent
clearance is lower in patients with mild to moderate re-
nal impairment.
◊ References.
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Uses and Administration
Nelarabine is a prodrug of ara-G, a purine nucleoside
analogue that is used as an antimetabolite antineoplas-
tic in the treatment of relapsed or refractory T-cell acute
lymphoblastic leukaemia and lymphoma. A dose of
1.5 g/m2 is given undiluted by intravenous infusion
over 2 hours in adults, on days 1, 3, and 5 of a 21-day
cycle. In children, nelarabine is given undiluted by in-
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