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Abstract

Primary or secondary resistance to imatinib may occur in patients with gastrointestinal stromal tumours (GISTs) while these

tumours have repeatedly been shown to be highly resistant to conventional doxorubicin- and ifosfamide-containing regimens. The

investigation of new drugs is therefore warranted in GIST. A phase II study was conducted between May 1999 and November 2000

in eight centres of the EORTC STBSG group to establish the efficacy and safety of ET743 (‘Yondelis’) in GIST previously untreated

with cytotoxic chemotherapy before the imatinib era. ET-743 was given was given at 1.5 mg/m2 per course as a 24-h continuous

intravenous infusion every 3 weeks. Twenty-eight patients were included, 16 males and 12 females. Median age was 54 years (range

25–73 years). Median performance status was 0 (range 0–1). 17 (63%), 4 (12%) and 7 (25%) patients, received 0–2, 3–5, and P 6

courses of ET-743, respectively. The best response was stable disease in 9 (33%) patients, and disease progression in 18 patients

(67%), with a median time to disease progression and overall survival of 51 days and 589 days, respectively. The treatment was well

tolerated: there were grades 3–4 neutropenia, thrombocytopenia, and transaminase increases in 13 (48%), 1 (4%) and 16 (59%)

patients, respectively. There were no toxic deaths. ET-743 at this dose and schedule is not an effective treatment for advanced GIST.

� 2004 Elsevier Ltd. All rights reserved.
1. Introduction

Gastrointestinal stromal tumour (GIST) is a recently

described entity among the visceral sarcomas [1–7]. It

mimics histologically a cellular progenitor of smooth

muscle of the digestive tract and the interstitial cells of

Cajal, and expresses almost consistently CD117, and
frequently CD34 [6,7]. The oncogenic process of GIST

transformation involves a specific activating mutation of

the Kit gene, most often in the juxtamembrane domain of

the molecule, resulting in a constitutional activation of kit

protein in the absence of stem-cell factor, its natural
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ligand [8–12]. Imatinib, an inhibitor of activated c-kit, has

been shown to yield high response rates, and prolonged

progression-free survival and overall survival in these

patients, although 10% of patients are primarily refrac-

tory to the molecule and 25–30% subsequently relapse

[13–20]. There are few alternative therapeutic options to

imatinib in GIST. Although doxorubicin and ifosfamide
remain the most effective treatments in patients with ad-

vanced soft tissue sarcomas [21–24], they are poorly ef-

fective for the treatment of GIST [24–27]. Alternative

treatment options are therefore required. Trabectedin is a

marine-derived tetrahydroisoquinoline alkaloid with cy-

totoxic activity against a variety of tumours of mesen-

chymal origin in preclinical and phase I studies. It has

shown activity in soft tissue sarcoma, with a response
rate in the range of 10–20% and with some long-term
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stabilisation in previously treated and untreated patients,

in particular those with leiomyosarcoma [28–32].

Here, we report a phase II study initiated before the

imatinib era of the administration of trabectedin to

patients with advanced GIST previously untreated with
cytotoxic chemotherapy.
2. Patients and methods

2.1. Inclusion and exclusion criteria

Patients were required to be aged >15 years, with a
histologically proven locally advanced and/or metastatic

GIST with progressive disease, never treated with cyto-

toxic chemotherapy, an ECOG performance status of

0–1, a life expectancy of at least 3 weeks, measurable

disease, and normal organ function as defined by a gra-

nulocyte count >1500/ll, a platelet count >100,000/ll,
bilirubin <20 lM/l, normal alkaline phosphatase, liver

transaminase <2.5 UNL, normal serum creatinine or
creatinine clearance >60 ml/mm. All histological slides

were externally reviewed, according to the standard

procedure of the EORTC STBSG group. No concurrent

therapy was allowed and patients were required to give

written informed consent before their inclusion.

2.2. Treatment

Patients were given a dose of 1.5 mg/m2 of trabect-

edin as a 24-h continuous intravenous infusion every 3

weeks. Dose adaptations were as follows. The dose of

trabectedin given in the second and subsequent courses

of treatment was based upon the worst grade of selected

haematological and non-haematological toxic effects

observed following the preceding course, after these had

resolved. The dose given was reduced to 1.2 mg/m2 per
course if the patient had experienced grade 4 febrile

neutropenia, grades 3–4 non-haematological toxicity of

any kind or a grades 1–4 increase in alkaline phospha-

tase and bilirubin between courses. Further reductions

to 1.0 mg/m2 per course were allowed in case of toxicity.

The reduced dose was given in all subsequent courses

unless a further dose reduction was necessary and was

never reescalated. Patients who developed grades 3 or 4
toxicity in any of the selected effects after receiving a

reduced dose were taken off the study. In the event of

toxicity, dosing was delayed for a maximum of 21 days

until all signs of toxicity had resolved or were resolving.

If, after 21 days’ delay, these conditions were not met,

the patient received no more trabectedin.

2.3. Response criteria

Response to therapy was evaluated every 6 weeks

(two courses of therapy) and classified according to
World Health Organisation criteria [32]. All objective

responses had to be reviewed and confirmed by peer

review.

2.4. Follow-up studies and toxicity assessment

Toxicity was scored according to the NCI–CTC

scoring system (ref).

2.5. Statistical considerations

The principal objective of the trial was to assess the

therapeutic activity of trabectedin in patients with ad-
vanced soft tissue sarcoma in terms of complete and

partial responses, and duration of response. The trial

was conducted in two stages, using the optimal two-

stage design described by Simond [33]. The hypothesis

was that a response rate of 5% would not warrant fur-

ther investigation of the drug, and a response rate of

20% would warrant further investigation. The accepted

probability for recommending the drug for further trials
was a, with a true response rate equal to or lower than

10%: in the present trial, a was taken to be 0.1. The

accepted probability for rejecting the drug from further

trials was b, with a true response rate¼ 20%; in the

present trial, b was taken to be 0.05. Under this hy-

pothesis, the total sample size for this trial was 44 pa-

tients. A first test was to be performed after 27 patients

had been included. If 6 1 responses were observed, the
trial was to be stopped with the conclusion that the drug

should not be further investigated. Otherwise, patients

would continue to be accrued until 44 were evaluable for

response, with a second test performed amongst those

44 patients. If 6 5 responses were then observed, the

trial was to be stopped with the conclusion that the drug

should not be further investigated; if >5 responses were

observed, the trial was to be stopped with the conclusion
that the drug should be further investigated.
3. Results

3.1. Patients

Twenty-eight patients with histologically proven, lo-
cally advanced and/or metastatic GIST with progressive

disease were entered into the study; 27 were evaluable

for toxicity and response. The clinical and biological

characteristics of these patients and their tumours are

depicted in Table 1.

3.2. Treatment

One patient received no treatment; 7 (25%) patients

received six courses of treatment. A total of 89 courses

of trabectedin were given, with a median number of two
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Fig. 1. Percent overall survival (upper curve) and progression-free

survival (lower curve) with time (years) in the 28 patients with gas-

trointestinal stromal tumours.

Table 1

Description of the patients

Median (range) N (%)

Age 54 (25–73)

<40 years 7 (25%)

40–60 years 12 (43.2%)

P 60 years 9 (32.1%)

Sex

Female 12 (41%)

Male 16 (59%)

Performance status

0 19 (68%)

1 9 (32%)

Primary tumour sites

Gastric 4 (14%)

Small bowel 11 (39%)

Colorectal 2 (7%)

Other intra-abdominal 8 (29%)

Retroperitoneal 2 (7%)

Not specified 1 (4%)

Metastatic sites

Primary 7 (25%)

Liver 19 (68%)

Soft parts (abdominal) 13 (46%)

Lung 2 (7%)

Bone 1 (4%)

Skin 1 (4%)

Node 1 (4%)

Number of involved sites

1 15 (53%)

2 10 (36%)

3 3 (10%)

Previous surgery

Yes 24 (86%)

No 4 (14%)

Previous radiotherapy

Yes 1 (4%)

No 27 (96%)
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cycles of trabectedin given to each patient (range 0–8

cycles). The relative dose intensity was 93% (range 66–

104%). The dose was reduced at least once in 26% of the

patients, and in 9% of the cycles, mostly (4 of 8; 50%)
because of non-haematological toxicities. The start of

the cycle was delayed at least once in 48% of the pa-

tients, and in 30% of the cycles, mostly (13 of 20; 65%)

because of haematological toxicities.

3.3. Response and survival

No objective response was seen. Eighteen (67%) pa-
tients were experiencing progressive disease at their first

evaluation; 9 (33%) patients experienced no change as a

best response. The median time to progression was 51 days

and median survival 589 days (Fig. 1). Eighteen patients

received further medical treatment after trabectedin.
3.4. Toxicity

The treatment was well tolerated (Table 2). Grades

3–4 neutropenia, thrombocytopenia, and transaminase
increases were observed in 13 (48%), 1 (4%) and 16

(59%) patients, respectively. There were no toxic deaths.
4. Discussion

With the demonstration of the antitumour activity of

imatinib, GIST has become the model for targeted
therapy in solid tumours [13–20]. However, at present

25–35% of patients with advanced GIST will experience

immediate or secondary resistance to this compound.

Advanced non-resectable GIST are poorly sensitive to

cytotoxic chemotherapy. Although there has been no

prospective trial of doxorubicin and/or ifosfamide for

this recently described entity, retrospective analysis of

the EORTC database indicates that these agents are
not active in GIST [23,30]. The activity of other drugs

has also remained disappointedly low in advanced soft

tissue sarcomas at a time when GIST were included in

similar clinical trials. Although other tyrosine kinase

inhibitors, such as SU11248, may be active in the

treatment of imatinib-resistant GIST, most of the pa-

tients who fail on imatinib therapy will rapidly progress

and die [34]. The identification of new active com-
pounds in this disease therefore remains an important

challenge.

This trial was designed and completed before the

imatinib era. Its objectives were to investigate the

clinical efficacy of trabectedin, a marine-derived tetra-

hydroisoquinoline alkaloid with cytotoxic activity

against mesenchymal tumours in preclinical and phase I

studies and demonstrated activity against advanced soft
tissue sarcomas in phase II trials, in particular for

leiomyosarcomas [28–31].



Table 2

Toxicity of the treatment

N Number of patients (%)

CTC grade

0 1 2 3 4

Haematological toxicity

Leucocytes 27 4 (15) 9 (33) 8 (30) 4 (15) 2 (7)

Neutrophils 27 4 (15) 4 (15) 6 (22) 6 (22) 7 (26)

Platelets 27 23 (85) 2 (7) 1 (4) 0 1 (4)

Haemoglobin 27 1 (4) 16 (59) 7 (26) 1 (4) 2 (7)

Non-haematological toxicity

Creatinine 27 21 (78) 6 (18) 0 0 0

Bilirubin 27 20 (74) 5 (18) 0 0 2 (7)

Alkaline phosphatase 27 9 (33) 18 (67) 0 0 0

ASAT 27 1 (4) 4 (15) 9 (33) 11 (41) 2 (7)

ALAT 27 1 (4) 3 (11) 7 (26) 12 (44) 4 (1)

Allergy 27 25 (93) 2 (7) 0 0 0

Fever 27 24 (89) 2 (7) 1 (4) 0 0

Febrile neutropenia 27 25 (93) 0 0 2 (7) 0

Infection 27 22 (81) 0 3 (11) 2 (7.4)

Lethargy 27 7 (26) 7 (26) 11 (41) 2 (7) 0

Myalgia 27 24 (89) 3 (11) 0 0 0

Anorexia 27 18 (67) 6 (22) 2 (7) 1 (4) 0

Diarrhoea 27 20 (74) 5 (18) 1 (4) 1 (4) 0

Nausea 27 4 (15) 7 (26) 14 (52) 2 (7) 0

Vomiting 27 12 (44) 6 (22) 6 (22) 3 (11) 0

Abdominal pain 27 24 (89) 0 2 (7) 1 (4) 0

Stomatitis 27 22 (81) 1 (4) 4 (15) 0 0

Headache 27 23 (85) 1 (4) 1 (4) 2 (7) 0

Alopecia 27 27 (100) 0 0 0 0
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Unfortunately, the results obtained in this trial indi-

cate that trabectedin is an inactive drug for GIST at this

dose and schedule, with only 33% of the patients

achieving stable disease as a best response, and no ob-

jective responses, in agreement with a recently reported

study [35]. The progression-free survival (PFS) rate at 6

months has been proposed as a more relevant clinical

endpoint in soft tissue sarcoma than the objective re-
sponse, with an expected PFS rate of 40–60% at present

for active agents [32]. The PFS rate at 6 months is,

however, only 25% with trabectedin in GIST, probably

putting this compound in the list of inactive agents for

GIST, in agreement with a recently reported trial [36].

The regimen was, however, well tolerated in this cohort

of patients, with no toxic deaths.

Trabectedin therefore adds to the long list of ineffective
agents in GIST. New therapeutic compounds with novel

mechanisms of action, such as inhibitors of downstream

proteins in the kit pathways or more active inhibitors of

activated kit, are probably better candidates as second-

line treatments for imatinib-resistant GIST in the future.
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