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Abstract

▲ Imatinib mesylate (imatinib) is an orally adminis-
tered competitive inhibitor of the tyrosine kinases
associated with the KIT protein (stem cell factor
receptor), ABL protein and platelet-derived growth
factor receptors. The KIT tyrosine kinase is abnor-
mally expressed in gastrointestinal stromal tumour
(GIST), a rare neoplasm for which there has been
no effective systemic therapy.

▲ In a randomised, nonblind, multicentre study that
evaluated imatinib 400 or 600mg once daily in 147
patients with advanced GIST, confirmed partial
responses were achieved in 54% of patients over-
all (median duration of follow-up was 288 days).
Stable disease was experienced by 28% of patients
and the estimated 1-year survival rate was 88%.

▲ Similar response rates were reported in a smaller,
dose-escalation study, in which objective tumour
response was a secondary endpoint.

▲ Although nearly all patients with GIST treated
with imatinib experienced adverse events, most
events were mild or moderate in nature. Severe or
serious adverse events occurred in 21% of patients
in the larger study, and included gastrointestinal
or tumour haemorrhage.
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Features and properties of imatinib mesylate
(imatinib, STI571, CGP 57148B, Glivec®/Gleevec®1)

New indication

Treatment of unresectable and/or metastatic CD117-positive
gastrointestinal stromal tumour (GIST)

Mechanism of action

Inhibition of KIT tyrosine kinase Blocks adenosine
triphosphate binding,
preventing substrate
phosphorylation and
subsequent signal
transduction

Dosage and administration

Recommended dose 400 or 600mg (US)
400mg (Europe)

Route of administration Oral
Frequency of administration Once daily

Pharmacokinetic properties (400mg once daily in patients
with GIST)

Peak plasma concentration 2.9 mg/L
Time to peak plasma concentration 2–4 h
Area under the curve at steady state 61 ± 25 mg •  h/L
Metabolised by cytochrome P450 enzymes
Elimination half-life 18–20 h

Adverse events

Most frequent Oedema (74%);
gastrointestinal events,
e.g. nausea, diarrhoea

Severe/serious adverse events Neutropenia/leucopenia;
tumour or
gastrointestinal
haemorrhage

1 Use of tradenames is for product identification purposes
only and does not imply endorsement.



The control of cellular processes, such as cell
growth, division and death, involves signal trans-
duction,[1] which commonly involves the transfer
of phosphate from adenosine triphosphate (ATP)
to tyrosine residues on substrate proteins, by tyro-
sine kinase enzymes.[1-3]

Activation of oncogenes coding for kinase pro-
teins can lead to the production of kinases that are
continually active in the absence of a normal stim-
ulus,[3] leading to increased cell proliferation
and/or decreased apoptosis. A major focus of can-
cer research in recent years has been to identify
oncogenic molecules and the signal transduction
pathways in which they are involved, in order to
develop specifically targeted drugs.[1,3]

One such drug is imatinib mesylate (imatinib,
Glivic®/Gleevec®), an orally administered 2-
phenylaminopyrimidine derivative that is a com-
petitive inhibitor of the tyrosine kinases associated
with platelet-derived growth factor (PDGF) recep-
tors, the Abelson (ABL) protein and the KIT pro-
tein (also known as stem cell factor [SCF] recep-
tor).[4-6] Imatinib was initially evaluated for the
treatment of chronic myeloid leukaemia (CML)
[reviewed previously in Drugs[4]].

More recently, imatinib has been approved for the
treatment of patients with advanced gastrointesti-
nal stromal tumour (GIST), in which KIT, a tyro-
sine kinase receptor, is abnormally expressed.
GISTs are soft tissue gastrointestinal sarcomas
probably arising from mesenchymal cells.[7,8]

They are rare neoplasms, with between 5000 and
10 000 new cases being diagnosed each year in the
US.[9] GISTs occur throughout the gastrointestinal
tract but the stomach and small intestine are the
most common sites.[8] Symptoms depend on the
site and size of the tumour, and may include ab-
dominal pain, gastrointestinal bleeding or signs of
obstruction; small tumours may be asymptom-
atic.[8] The diagnosis of GIST is made by immuno-
histochemical staining for CD117, a cell surface
antigen on the extracellular domain of KIT, in con-
junction with pathological examination of tissue
with light microscopy.[8,10]

All GISTs may have some degree of malignant
potential.[10] They are unresponsive to standard
chemotherapy and to radiotherapy, and the main-
stay of treatment in the past has been surgery.
However, recurrence rates are high, and there has
been no effective systemic treatment for unresect-
able GIST or metastatic disease.[9] For patients in
whom complete resection is not possible, or in pa-
tients with metastatic or recurrent disease, the me-
dian duration of survival is 9–12 months,[11,12] and
10–19 months, respectively.[11,12]

Gain-of-function mutations of the KIT proto-
oncogene occur in up to 90% of GISTs,[13,14] allow-
ing constitutive activation of tyrosine kinase (i.e.
auto-phosphorylation of tyrosine residues inde-
pendent of ligand-receptor binding), leading to ab-
errant cell division and tumour growth.[7]

Imatinib selectively inhibits the tyrosine kinase
activity associated with KIT, which forms the basis
of the rationale for evaluating its effects in GIST.
Subsequent to initial evidence of the clinical effi-
cacy of imatinib in a single patient with progres-
sive, metastatic, CD117-positive GIST,[15] formal
studies of imatinib in this new indication were in-
itiated. This article summarises the pharmacology,
efficacy and tolerability profile of imatinib in the
treatment of patients with advanced GIST.

1. Pharmacodynamic Profile

This section provides an overview of the pharma-
codynamic data discussed in the previous article on
imatinib in CML,[4] together with a summary of
pharmacodynamic effects relevant to its use in
GIST.
• Imatinib is a competitive inhibitor of ATP bind-
ing to the tyrosine kinase domain of receptors such
as KIT. This prevents the transfer of phosphate
from ATP to the substrate and therefore inhibits
signal transduction. Imatinib inhibits the kinase ac-
tivity associated with both KIT mutations (leading
to constitutive activation of KIT receptors),[16] and
also with wild type KIT.[17-19]

• Imatinib reduced tyrosine phosphorylation in a
cell line (GIST882) established from a patient with
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GIST, with a gain-of-function mutation of KIT
causing SCF-independent activation. Complete in-
hibition was seen at a concentration of 1 µmol/L
(the concentration at which 50% of activity was
inhibited [IC50] was not reported).[19] Imatinib
also inhibited KIT tyrosine kinase activity in SCF-
dependent cell lines (including myeloid leukaemia
and small cell lung cancer [SCLC] cells), at an IC50

of 0.1 µmol/L in cell-based assays[5,16,20] and 0.2
µmol/L using an in vitro kinase assay,[20] and led
to complete inhibition at a concentration of 1
µmol/L.[16]

• The inhibitory activity of imatinib against KIT
is consistent with its effects against the tyrosine
kinases associated with BCR-ABL, v-ABL, TEL-
ABL and PDGF receptors, for which inhibition
was seen at an IC50 of 0.1–0.35 µmol/L in cell-
based assays, and an IC50 of 0.025–0.038 µmol/L
for in vitro substrate phosphorylation.[5,6,21,22]

• Constitutively active KIT signalling in the
GIST882 and GIST780 cell lines was inhibited by
incubation with imatinib 0.1–10 µmol/L for 4–7
days and 1 µmol/L for 2 days, respectively, result-
ing in decreased cell proliferation and a dose-
dependent increase in early apoptosis. Focus for-
mation was decreased by at least 20-fold at
concentrations of  ≥0.1 µmol/L.[19] The growth and
viability of a mast cell leukaemia cell line with
constitutively active KIT and also SCF-dependent
cell lines (SCLC and myeloid leukaemia cells)
were also inhibited by imatinib 1 µmol/L.[16,20]

These effects are comparable to the activity of im-
atinib against CML cell lines expressing BCR-
ABL, in which inhibition of proliferation was seen
at a concentration of 1 µmol/L.[6]

• In animal models, imatinib inhibited the
growth of KIT-expressing colorectal tumours,[23]

as well as BCR-ABL-expressing tumours,[6,24] and
several different PDGF-mediated tumours.[25-28]

• Limited data are available on resistance to im-
atinib in patients with GIST, although one clinical
trial reported primary resistance in 5% of treated
patients, and the onset of resistance after several
months of treatment in others (see section 3).[29]

The molecular mechanisms causing resistance in
GIST remain to be elucidated.[29]

2. Pharmacokinetic Profile

The majority of pharmacokinetic data for imatinib
have been derived from studies in healthy volunteers
and patients with CML (reviewed in Drugs[4]). The
pharmacokinetics of oral imatinib were evaluated
in patients with GIST receiving 400 or 600mg once
daily; 19 patients had full pharmacokinetic analy-
ses performed on days 1 and 28 (at steady state),
and 54 patients had limited samples taken for pop-
ulation pharmacokinetic analyses.[29,30] The profile
in patients with GIST is similar to that in patients
with CML; an overview of the pharmacokinetic
characteristics of imatinib is provided in this sec-
tion.

Absorption and Distribution

• Imatinib was absorbed rapidly after oral admin-
istration to patients with GIST, patients with CML
and healthy volunteers,[17,31] with maximum plasma
concentrations being reached after 2 to 4 hours.[31]

Mean absolute bioavailability was 98%,[31] and
food had no clinically relevant effect on the ab-
sorption or bioavailability of imatinib in patients
with CML.[32] During administration of imatinib
400mg once daily for 28 days, the mean maximum
plasma concentration at steady state was 2.9 mg/L
in patients with GIST[17] and 2.3 mg/L in patients
with CML.[33]

•  In patients with GIST, the mean area under the
plasma concentration-time curve (AUC) at steady
state was 1.2 times higher in patients receiving im-
atinib 600mg daily for 4 weeks than in those re-
ceiving 400mg (75 ± 31 vs 61 ± 25 mg • h/L).[29]

The mean AUC increased proportionally over the
25–1000mg dose range in patients with CML, after
both single and multiple doses.[30,33] There was
1.5- to 2.5-fold accumulation (based on AUC) at
steady state, after once daily administration for 1
month.[17,30]

• No specific data are available on the effect of
gastrointestinal surgery on the absorption of im-
atinib; however, therapeutic plasma concentra-
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tions were achieved with daily doses of 400mg and
600mg in patients with GIST, most of whom had
had prior resections.[29]

•  On the basis of in vitro testing, at clinically
relevant concentrations imatinib was approxi-
mately 95% protein bound, mostly to albumin and
α1-acid-glycoprotein.[31] The volume of distribu-
tion in patients with CML was approximately
435L;[30] there was an association between increas-
ing age and increased volume of distribution, but
this was not clinically significant.[34]

Metabolism and Excretion

• Imatinib is metabolised in the liver, predomi-
nantly by the cytochrome P450 isoform CYP3A4;
other cytochrome P450 enzymes such as CYP1A2,
CYP2D6, CYP2C9 and CYP2C19 have a limited
role. The major metabolite is the N-demethylated
piperazine derivative, which has similar in vitro
activity to the parent compound; the plasma AUC
for this metabolite is 15–16% of the AUC for im-
atinib.[31,34] Specific pharmacokinetic data on pa-
tients with hepatic impairment are not available.[34]

• Coadministered drugs that are inducers of
CYP3A4 (e.g. phenytoin) may increase imatinib
metabolism resulting in decreased plasma concen-
trations.[31,33] Conversely, CYP3A4 inhibitors (e.g.
ketoconazole and erythromycin) may increase
plasma concentrations of imatinib.[31] Metabolism
of other substrates of CYP3A4 (e.g. simvastatin)
and also of substrates of CYP2C9, CYP2D6 and
CYP3A4/5 may be inhibited by concomitant ad-
ministration of imatinib.[31]

• The plasma elimination half-life of imatinib
was 18–20, 13–16 and 18 hours in patients with
GIST,[17,29] patients with CML[33] and healthy vol-
unteers,[31] respectively. The half-life of the major
active metabolite was approximately 40 hours in
healthy volunteers.[31]

•  No significant effect of bodyweight on clear-
ance was seen in patients with GIST;[35] however,
in patients with CML, increased bodyweight was
associated with increased clearance, although ad-
justment of the initial dose was not warranted.[31,34]

There was a statistically significant association be-

tween decreased albumin or increased white blood
cell count and reduced clearance in patients with
GIST; however, these changes were not sufficient
to necessitate dose adjustments.[34]

• Elimination of imatinib is mainly in the faeces,
with 81% of a 14C-labelled dose administered to
healthy volunteers being recovered in the faeces
within 7 days, and 13% in the urine. Most of the
dose was accounted for by metabolites, with only
25% being excreted as unchanged drug.[31]

3. Therapeutic Trials

The efficacy of imatinib in patients with advanced
GIST has been investigated in a large, randomised,
nonblind, multicentre study.[29] Additional data are
available from a smaller, non-randomised dose-es-
calation study, which started recruiting at a similar
time to the larger study, and was aimed at estab-
lishing the maximum tolerated dose of imatinib
(see section 4); efficacy was assessed as a second-
ary endpoint.[36,37] At the time of reporting (as full
papers) patients had been followed up for a mini-
mum of 9 months and both studies remained ongo-
ing. Preliminary results are also available for an
unpublished study in which 51 patients with soft
tissue sarcoma, including 27 patients with ad-
vanced unresectable or metastatic GIST, were
treated with 800mg imatinib per day; details of the
design and methodology are not available.[38]

There are two published reports of the dose-esca-
lation study; the earlier one assessed response rates
in 40 patients, 36 of whom had GIST whereas the
later paper reported responses in 35 patients with
GIST;[36,37] the remaining patients had non-GIST,
soft tissue sarcomas. Results from the more recent
paper are presented in this review. Originally the
efficacy trial was designed as a small, proof-of-
concept study in 36 patients, but because of the
response rate seen,[39] the sample size was in-
creased to 200 patients.[29] The results of an interim
analysis led to recruitment being terminated at 147
patients.[29]

The patient characteristics and dosages used in the
two published trials were as follows. Patients had
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unresectable and/or metastatic, CD117-positive
GIST (and at least one previously untreated, mea-
surable tumour)[29] or advanced soft tissue sarco-
mas that had progressed within the previous 6
weeks (including 35 patients with CD117-positive
GISTs and 5 with non-GIST soft tissue sarco-
mas).[36] More than 50% of patients in both studies
had received prior chemotherapy,[29,36] 10–15%
had been treated with radiotherapy[29,36] and al-
most all of the patients in the efficacy study had
undergone surgery.[29]

Imatinib 400mg (n = 73) or 600mg (n = 74) was
administered orally once daily in the randomised
efficacy trial.[29] In the non-randomised dose-
ranging trial oral doses of imatinib were 400mg
once daily (n = 8), or 300mg (n = 8), 400mg (n =
16) or 500mg all twice daily (n = 8).[36] These treat-
ments were continued until progression of dis-
ease,[29,37] unacceptable toxicity or the refusal of
treatment by the patient (and for a minimum of 1
year in patients showing an objective reponse).[37]

In the efficacy study, patients receiving 400mg
who showed disease progression had their dosage
escalated to 600mg.

In both studies effectiveness was assessed in terms
of objective tumour response rate, using the South
Western Oncology Group (SWOG) criteria[40] in
the efficacy study (and based on computed tomog-
raphy or magnetic resonance imaging), and the
Response Evaluation Criteria in Solid Tumours
(RECIST)[41] in the dose-escalation study (using
computed tomography).[36,37] Tumour responses
were classified as follows:

•• complete response – disappearance of all dis-
ease;[29,36]

•• partial response – ≥50% decrease in the sum
of the products of the perpendicular diameters of
all measurable lesions[29] or ≥30% decrease in
the sum of the longest diameter of target lesions,[36]

and no progression of disease and no new lesions;
•• stable disease – did not qualify as a complete re-

sponse, partial response or progression;[29,36]

•• disease progression – an increase of either ≥50%
or 10 cm2 (whichever was smaller) in the sum of

the products of all measurable lesions, or worsen-
ing of evaluable disease, or reappearance of any
lesion, or appearance of a new lesion, or failure to
return for evaluation because of disease progres-
sion (SWOG criteria);[29] or ≥20% increase in
the sum of the longest diameters of target lesions
over smallest sum observed, or unequivocal pro-
gression of non-measurable disease, or appearance
of new lesions, or death due to disease without
prior documentation of progression (RECIST cri-
teria).[36]

Secondary endpoints in the efficacy study in-
cluded time to treatment failure (defined as disease
progression, death or discontinuation of treatment,
unless their condition no longer required treat-
ment), and overall survival. The study also evalu-
ated the performance status of patients during
treatment and the pharmacokinetic profile of im-
atinib (see section 2).[29]

Response Rates

•  In both clinical trials, more than 80% of pa-
tients benefited from treatment with imatinib in
terms of tumour response (partial response or dis-
ease stabilisation) at dosages of between 400mg
once daily and 500mg twice daily. Just over half
of the patients in both studies achieved confirmed
partial responses.[29,36]

• In the large efficacy study, at the cut-off
timepoint for the report (15 October 2001), the me-
dian duration of follow-up was 288 days, and all
patients had been followed up for at least 9 months.
Tumour response was assessed at 1, 3 and 6 months
and then 6-monthly or when medically indicated;
response rates were based on the intention-to-treat
population.
• There were no statistically significant differ-
ences in the rate or duration of response between
the 400 and 600mg once daily dosages.[29] Con-
firmed partial responses were achieved in 79 pa-
tients (53.7% [95% CI 45.3–62.0]), with a reduc-
tion in tumour size of between 50 and 96% (figure
1). A further 41 patients had stable disease (27.9%
[95% CI 20.8–35.9]). There were no complete re-
sponses, and disease progression occurred in 20
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patients (13.6%), 12 of whom initially received
400mg imatinib. Primary resistance to imatinib
was seen in 5% of patients during the first 2 months
of treatment, and responses could not be assessed
in a further 5% of patients.[29]

• The tumour response rates for the 35 patients
with GIST in the dose-escalation study were con-
sistent with the results for the efficacy study. All
patients had been followed up for a minimum of 9
months, with evaluations of objective response be-
ing performed every 8 weeks. Nineteen patients
(54%) achieved confirmed partial responses, and
13 others (37%) had stable disease. Two patients
(5%) had early progression of disease within 3
weeks of commencing treatment, and the response
could not be evaluated in one patient. Again, there
were no complete responses. Tumour response
rates for individual dose groups were not re-
ported.[36]

• The median time to an objective response in the
efficacy study was 13 weeks.[29] The median time
to treatment failure and median duration of re-

sponse had not been reached at the time of report-
ing (at which point the median duration of follow-
up after the onset of response was 24 weeks), but
some responses had persisted for more than 46
weeks (number of patients not stated).[29] In the
dose-escalation study, after a minimum follow-up
of 9 months, 82% of patients continued to show
either a partial response (51%) or stable disease
(31%).[36]

• In both studies, some patients who had disease
progression were then given a higher dosage of
imatinib and showed an improved response at the
new dosage. Nine of the patients in the efficacy
study were escalated from 400mg once daily to
600mg once daily; one of these patients then had a
partial response and two patients had stable dis-
ease.[29] Two patients in the dose-escalation study
who had disease progression after 4 months treat-
ment with 400mg once daily, had their dosage in-
creased to 400mg twice daily, and one subse-
quently showed a minor response.[37]

• In the third study, in which patients received
800mg daily, the overall objective response rate
(not further defined) in patients with GIST was
71%, with a median time to response of 4 months;
at 12 months 73% of patients were progression
free.[38]

Overall Survival

•  At the time of reporting, the median duration of
survival in the efficacy study could not be assessed.
Fourteen patients had died, nine from the 400mg
group and five from the 600mg group; ten of these
deaths were due to progressive disease and four
were due to causes unrelated to study drug.[29,42]

The estimated 1-year survival rate for all patients
was 88%.[29] After a minimum follow-up of 9
months in the dose-escalation study, four patients
had died, three of them from disease progression;
the fourth patient was one who could not be eval-
uated for response.[36]

Performance Status

• The functional status of patients with GIST im-
proved during treatment with imatinib, based on
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Fig. 1. Objective tumour response rates in patients with gastroin-

testinal stromal tumour treated with imatinib mesylate. Results

from a randomised, nonblind, multicentre study in which patients

were randomised to receive 400mg (n = 73) or 600mg (n = 74)

once daily; tumour response rates were assessed using South

Western Oncology Group criteria. Best response achieved is

shown. No patient showed a complete response in either group.[29]

518 Croom & Perry

 Adis International Limited. All rights reserved. Drugs 2003; 63 (5)



assessments made during the efficacy study. A
baseline performance status of 3 or less, using the
Eastern Oncology Group (ECOG) criteria,[43] was
required for entry into the trial. At 4 months into
the study, the number of patients with normal per-
formance status (as indicated by an ECOG score
of zero) had increased from 42% at baseline to
64%. Over the same period the number of patients
with an ECOG score of 2 or 3 (indicating moderate
to substantial functional disability) decreased from
19% to 5%.[29]

4. Tolerability

Adverse events were assessed using the US Na-
tional Cancer Institute common toxicity criteria
(NCI CTC) in both the efficacy and the dose-esca-
lation studies. In the latter study, adverse events
were reported for all 40 patients, including the five
patients with non-GIST soft-tissue sarcoma, and
the focus of the reporting was on dose-limiting tox-
icity within the first 8 weeks of treatment.[36]

• The adverse events reported in the dose-esca-
lation study were broadly similar to those docu-
mented in the larger study. In both trials the most
common adverse event was oedema, which was
documented in 74.1% of patients during the effi-
cacy study and 75.0% of patients in the first 8
weeks of the dose-escalation study. This was pre-
dominantly superficial (facial and leg oedema),
with periorbital oedema occurring in 47.6% and
30.0% of patients in the efficacy and dose-escala-
tion studies, respectively.[29,37]

• Gastrointestinal adverse events were also com-
mon, with nausea, vomiting and diarrhoea occur-
ring in 52.4%, 12.9% and 44.9%, respectively, in
the efficacy study, and 42.5%, 27.5% and 35.0%,
respectively, during the first 8 weeks of the dose-
escalation trial.[29,37]

• Skin rash and fatigue were also reported fre-
quently. Rash or dermatitis was recorded for
55.0% of patients in the first 8 weeks of the dose-
escalation study, but tended to resolve after that
time.[36] The incidence of skin rash in the efficacy
study (30.6%) is similar to that reported for pa-
tients who remained on treatment after a minimum

of 10 months follow-up in the dose-escalation trial
(30.0%). Fatigue and myalgia were reported by
34.7% and 39.5% of patients, respectively, in the
efficacy study, and fatigue by 30.0% of patients in
the dose-escalation study after 10 months.[29,36]

• Overall, adverse events were mostly mild to
moderate in severity at dosages up to 400mg twice
daily. Severe adverse events reported in both stud-
ies included neutropenia and gastrointestinal or in-
tratumoural haemorrhage.[29,36,37]

• Almost all of the 147 patients in the multicentre
efficacy study (98.0%) experienced some mild or
moderate adverse events (NCI CTC grade 1 or 2)
that were potentially related to treatment with im-
atinib (figure 2); 21.1% of patients experienced se-
vere and/or serious adverse events (grade 3 or
4).[29] Although the incidence of some adverse
events was higher in the 600mg group than the
400mg group, there was no significant difference
in the severity.[29]

• Grade 3 or 4 haematological adverse events oc-
curred in 12 patients (8.2%) in the efficacy study
and 19 patients (47.5%) during the first 8 weeks of
the dose-escalation study (for which doses were
not stated). These events included grade 3 or 4 neu-
tropenia or leucopenia in 9 patients (6.2%) in the
efficacy trial,[29] and 12 patients in the dose-esca-
lation study (one patient during the first 8 weeks,
and 11 patients during long-term follow-up).[36]

• Grade 3 or 4 gastrointestinal events occurring
during the efficacy study included diarrhoea
(2.0%), nausea (1.4%), vomiting and abdominal
pain (both 0.7%). There were 3 reports (7.5%) of
grade 3 nausea and/or vomiting in the dose-esca-
lation study (all during the first 8 weeks, in patients
receiving 500mg twice daily).[29,36] Grade 3 or 4
tumour haemorrhage or gastrointestinal haemor-
rhage was seen in 8 patients (5.4%) in the efficacy
study, generally those with bulky tumours.[29] Tu-
mour haemorrhage also occurred in three patients
(7.5%) in the first 8 weeks of the dose-escalation
study, however the severity of the events and the
dosages at which they occurred were not stated.[37]

• Grade 3 or 4 dermatitis or rash was documented
in 4 patients (2.7%) in the efficacy study, and 1
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patient in the first 8 weeks of the dose-escalation
study (receiving 300mg twice daily).[29,36,37] Al-
though oedema was the most common adverse
event overall, it reached grade 3 or 4 severity in
only 2 patients (1.4%) in the efficacy study.[29]

During the first 8 weeks of the dose-escalation
study, one patient receiving 500mg twice daily de-

veloped grade 3 dyspnoea due to accumulation of
pleural and abdominal fluids.[36]

• In the dose-escalation trial, dose-limiting tox-
icity was defined as grade 3 or 4 nonhaematologi-
cal toxicity (except for controllable nausea and/or
vomiting, and alopecia), grade 4 neutropenia (ab-
solute neutrophil count ≤0.5 × 109/L) for 7 days,
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Fig. 2. Adverse events with imatinib mesylate in the treatment of patients with gastrointestinal stromal tumour. Data from a multicentre,

randomised study: adverse events of any grade, with suspected relationship to imatinib, with an incidence ≥10% at either dose, for patients

receiving 400mg once daily (n = 73), 600mg once daily (n = 74) and for all patients combined (n = 147).[29]
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febrile neutropenia or grade 4 thrombocyto-
penia.[37] During the first 8 weeks, adverse events
which met these criteria occurred in two patients
receiving 300mg twice daily (grade 3 oedema and
grade 3 rash), one patient receiving 400mg twice
daily (grade 4 neutropenia) and five patients re-
ceiving 500mg twice daily (grade 3 nausea and/or
vomiting in three patients, grade 3 oedema and
grade 3 dyspnoea in one patient each). The maxi-
mum tolerated dosage was 400mg twice daily.[36]

• A case report of two patients with GIST and
documented liver metastases causing impaired he-
patic function (as indicated by markedly elevated
liver enzymes and/or bilirubin levels), stated that
no unexpected or serious adverse events were ob-
served during 4 months of treatment with imatinib
at 400–600mg daily.[44]

5. Dosage and Administration

In the US, the recommended dosage of imatinib
for adult patients with unresectable and/or meta-
static malignant GIST is 400mg or 600mg once
daily. The recommended dosage in the European
prescribing information is 400mg once daily. The
capsules are administered orally, with a meal and
a glass of water.[31,34]

If a severe, non-haematological adverse reaction
develops, treatment should be withheld until it has
resolved. In the event of hepatotoxicity, a sub-
sequent dose reduction may also be required. In-
terruption of treatment and dose reduction are also
necessary in the case of severe neutropenia or
thrombocytopenia.[31,34]

6. Imatinib Mesylate: Current Status

Imatinib has been approved in the US and in Eur-
ope for the treatment of adult patients with CD117-
positive, unresectable and/or metastatic malignant
GIST.[29,31,34]

Imatinib has shown efficacy in terms of tumour
regression and disease stabilisation in patients
with advanced GIST, and is generally well toler-
ated. The assessment of effectiveness is based on
objective tumour response rates in noncomparator

studies, and long-term data on the effects of im-
atinib on the natural history of the disease are not
yet available. Two large-scale studies comparing
daily doses of 400mg and 800mg imatinib, which
are ongoing, should provide additional efficacy
and tolerability data, and help to determine the op-
timal dose in patients with GIST.[17] Trials of ad-
juvant therapy with imatinib are also ongoing.[45]
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