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Precautions
Since granulocyte-macrophage colony-stimulating factors such
as molgramostim can promote growth of myeloid cells in vitro
their use in myeloid malignancies has been contra-indicated, al-
though recently colony-stimulating factors have been used in
some patients with myeloid diseases without stimulation of ma-
lignant cells. However, caution is required when they are used in
patients with any pre-malignant or malignant myeloid condition.
They should not be used from 24 hours before until 24 hours
after cytotoxic chemotherapy or radiotherapy because of the sen-
sitivity of rapidly dividing myeloid cells. 
Granulocyte-macrophage colony-stimulating factors should be
used with caution in patients with pulmonary disease as they may
be predisposed to dyspnoea. Treatment should be withdrawn in
patients who develop signs of pulmonary infiltrates. Caution is
also necessary in patients with fluid retention or heart failure as
fluid retention may be aggravated. 
The complete blood count should be monitored regularly during
therapy.
Uses and Administration
Molgramostim is a granulocyte-macrophage colony-stimulating
factor (GM-CSF), a haematopoietic growth factor that stimulates
the development of white blood cells, particularly granulocytes,
macrophages, and monocytes (see Haematopoiesis, p.1042). It is
used to treat or prevent neutropenia in patients receiving myelo-
suppressive cancer chemotherapy and to reduce the period of
neutropenia in patients undergoing bone marrow transplantation
(p.640). It has also been used to reduce ganciclovir-induced neu-
tropenia (see Effects on the Blood, p.879). 
As an adjunct to antineoplastic therapy, molgramostim is giv-
en by subcutaneous injection, starting 24 hours after the last dose
of antineoplastic, in a dose of 5 to 10 micrograms/kg (60 000 to
110 000 international units/kg) daily. Treatment should be con-
tinued for 7 to 10 days. 
Following bone marrow transplantation, molgramostim may
be given by intravenous infusion over 4 to 6 hours in a dose of
10 micrograms/kg (110 000 international units/kg) daily. Treat-
ment should be begun the day after bone marrow transplantation
and continued for up to 30 days depending on the neutrophil
count. 
For the management of ganciclovir-induced neutropenia, mol-
gramostim has been given by subcutaneous injection in a dose of
5 micrograms/kg (60 000 international units/kg) daily. After 5
doses have been given the dose of molgramostim should be ad-
justed according to the neutrophil count. 
The maximum dose for any indication should not exceed
10 micrograms/kg (110 000 international units/kg) daily. 
Granulocyte colony-stimulating factors such as filgrastim
(p.1070) and macrophage colony-stimulating factors such as mi-
rimostim (p.1073) are also used.
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Infections. See under Filgrastim, p.1071, and under HIV Infec-
tion and AIDS in Sargramostim, p.1079.
Ischaemia. For mention of the use of molgramostim in patients
with atherosclerotic coronary artery disease see under Filgrastim,
p.1071.
Respiratory disorders. Pulmonary alveolar proteinosis is a
rare diffuse lung disease that may result from impaired alveolar
macrophage function caused by neutralising autoantibodies. It is
characterised by excessive surfactant accumulation, and is usual-
ly managed with whole-lung lavage. Several months of therapy
with subcutaneous granulocyte-macrophage colony-stimulating
factor, typically in doses of 5 or 6 micrograms/kg daily, has been
reported to induce remission in a number of these patients.1-6

There has also been a case report7 of the effective use of inhaled
granulocyte-macrophage colony-stimulating factor.
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Wounds and ulcers. Macrophages and granulocyte-macro-
phage colony-stimulating factors play important roles in several
mechanisms essential to wound healing.1 Recombinant granulo-
cyte-macrophage colony-stimulating factors are being tried in
non-healing wounds and ulcers (p.1585), particularly chronic ve-
nous leg ulcers. They have been given by perilesional subcutane-
ous injection and topical application in a few small studies and
case reports with apparent promotion of wound healing.1 In a
study2 of patients with pressure ulcers, healing was better during
a 35-day period of treatment with granulocyte-macrophage col-
ony-stimulating factor compared with placebo. However, a year
after the treatment period there was no difference.3 In a group of
3 patients with inherited disorders of neutrophil function, topical
sargramostim was reported to be of benefit in wound healing.4 In
1 case sargramostim was also given by continuous subcutaneous
infusion for 72 hours into the surgical site of a gastrostomy clo-
sure. Topical molgramostim has also been used to promote heal-
ing of sickle-cell leg ulcers.5 Molgramostim has been used as a
mouthwash to relieve severe recurrent aphthous mouth ulcers in
a small number of patients with AIDS.6 There has also been
some investigation of the use of granulocyte-macrophage colo-
ny-stimulating factor for oral mucositis in cancer patients, partic-
ularly those undergoing radiotherapy for head and neck cancers.
Small studies of subcutaneous injection or topical application as
a mouthwash have provided some optimistic results.7,8 Compar-
ative studies, however, have found molgramostim to be no better
than hydrocortisone mouthwash9 and perhaps only slightly better
than sucralfate mouthwash.10
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Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Growgen-GM; Leucomax†; Molcass; Austria: Leucomax†; Belg.:
Leucomax†; Braz.: Gramostim†; Leucocitim; Leucomax†; Chile: Leuco-
max†; Cz.: Leucomax†; Denm.: Leucomax†; Fin.: Leucomax†; Ger.: Leu-
comax†; Gr.: Leucomax; Mielogen; Hong Kong: Leucomax†; Hung.: Leu-
comax†; India: Leucomax; Irl.: Leucomax; Israel: Leucomax; Ital.:
Leucomax†; Mielogen†; Malaysia: Leucomax†; Mex.: Gramal; Leuco-
max†; Neth.: Leucomax†; Norw.: Leucomax†; NZ: Leucomax; S.Afr.:
Leucomax†; Spain: Leucomax†; Swed.: Leucomax†; Switz.: Leucomax†;
Thai.: Leucomax†; UK: Leucomax†; Venez.: Leucomax†.

Naftazone (BAN, rINN)

Naftazona; Naftazonum. 1,2-Naphthoquinone 2-semicarbazone.
Нафтазон
C11H9N3O2 = 215.2.
CAS — 15687-37-3.

Profile
Naftazone is a haemostatic, and is reported to increase venous
tone and have a capillary stabilising effect. It has been used in
venous insufficiency of the lower limbs and diabetic retinopathy,
in oral doses of 30 mg daily. It was formerly given by injection.

Preparations
Proprietary Preparations (details are given in Part 3)
Belg.: Mediaven; Fr.: Etioven; Switz.: Mediaven.

Nartograstim (rINN)

Nartograstimum. A recombinant human granulocyte colony-
stimulating factor; N-L-Methionyl-1-L-alanine-3-L-threonine-4-L-
tyrosine-5-L-arginine-17-L-serine colony-stimulating factor (hu-
man clone 1034).
Нартограстим
CAS — 134088-74-7.

Profile
Nartograstim is a granulocyte colony-stimulating factor with
properties similar to those of filgrastim (p.1070). It has been giv-
en by intravenous or subcutaneous injection in the management
of neutropenia.
Preparations
Proprietary Preparations (details are given in Part 3)
Jpn: Neu-Up.

Oprelvekin (USAN, rINN)

Oprelvekina; Oprelvékine; Oprelvekinum. 2-178-Interleukin 11
(human clone pXM/IL-11).
Опрельвекин
C854H1411N253O235S2 = 19047.0.
CAS — 145941-26-0.
ATC — L03AC02.
ATC Vet — QL03AC02.

Adverse Effects and Precautions
Fluid retention may occur and lead to peripheral oedema, dysp-
noea and pulmonary oedema, capillary leak syndrome, and exac-
erbation of pre-existing pleural effusions; caution is required
when giving oprelvekin to patients with a history or signs of
heart failure. Dilutional anaemia may occur. Fluid balance and
electrolytes should be monitored in patients receiving long-term
diuretic therapy. Transient atrial arrhythmias commonly occur;
there have also been some reports of ventricular arrhythmias oc-
curring within 2 to 7 days of starting oprelvekin. Other adverse
effects include exfoliative dermatitis, blurred vision, and con-
junctival injection. Hypersensitivity reactions, including anaph-
ylaxis, have been reported with the use of oprelvekin. Papil-
loedema has been reported, and oprelvekin should be used with
caution in patients with pre-existing papilloedema or tumours in-
volving the CNS. 
Use of oprelvekin after myeloablative chemotherapy and bone
marrow transplantation is considered to be contra-indicated be-
cause of an increased incidence of adverse effects. 
Fetotoxicity has been reported in animals.
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Effects on the eyes. Papilloedema has been reported in pa-
tients treated with oprelvekin,1 and was found to be a dose-limit-
ing adverse effect in a study of safety and pharmacokinetics in
children.2
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study. Br J Haematol 2005; 128: 49–58.

Pharmacokinetics
The bioavailability of oprelvekin after subcutaneous injection is
about 80%, peak serum concentrations are reached after about 3
hours, and it has a terminal half-life of about 7 hours. Oprelvekin
is metabolised before excretion by the kidneys, and its clearance
is reduced in renal impairment.
Uses and Administration
Oprelvekin, a recombinant human interleukin-11, is a platelet
growth factor that stimulates the proliferation and maturation of
megakaryocytes and thus increases the production of platelets.
Oprelvekin is given by subcutaneous injection in a dose of
50 micrograms/kg daily to prevent severe thrombocytopenia and
reduce the need for platelet transfusions in high-risk patients af-
ter myelosuppressive, but not myeloablative, chemotherapy for
non-myeloid malignancies (see Thrombocytopenia under Treat-
ment of Adverse Effects in Antineoplastics, p.640). The dose
should be reduced in severe renal impairment (see below). The
initial dose should be given 6 to 24 hours after the last dose of
antineoplastic, and continued up to a maximum of 21 days.
Treatment with oprelvekin should be stopped at least 2 days be-
fore starting the next planned cycle of chemotherapy. 
Oprelvekin is under investigation for the treatment of Crohn’s
disease, rheumatoid arthritis, and chronic hepatitis C.
Administration in renal impairment. In severe renal im-
pairment (creatinine clearance less than 30 mL/min) the recom-
mended dose of oprelvekin is 25 micrograms/kg daily by subcu-
taneous injection.
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