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Background: The management of gastrointestinal stromal tumors (GIST) has evolved very rapidly
in the last 4 years. The objectives of this international consensus meeting were to describe the opti-
mal management procedures for patients with GIST in localized and advanced stages, as well as
research issues for the future.

Materials and methods: A panel of experts from six specialties, including pathology, molecular
biology, imaging, surgery, medical oncology and methodologists for clinical practice guidelines
from different European and extra European sarcoma societies were invited to a 2-day workshop.
Several questions were selected by the organizing committee prior to the conference. Selected pane-
lists reviewed the current levels of evidence for each point, and presented their conclusions during
the meeting. These proposals were discussed, and consensus points were identified and categorized
according to the Standard Options Recommandations (SOR) of the French Federation of Cancer
Centers and National Comprehensive Cancer Network (NCCN).

Results: Thirty-two consensus points were identified, most from categories 2A of the NCCN and B2
of the SOR. Among these, the standard histological examination with immunohistochemical analysis
using CD117, CD34, PS100, desmin and smooth muscle actin is considered standard. Molecular
biology for the identification of KIT and PDGFRA mutation is an optional diagnostic procedure for
GIST with negative CD117 staining, and otherwise is considered a research procedure. Complete
tumor resection with negative tumor margins is the standard surgical treatment. Adjuvant imatinib
after optimal tumor resection as well as neo-adjuvant imatinib remain experimental approaches to be
performed within prospective clinical studies. Imatinib should be started at the date of diagnosis of
metastatic relapse and given until development of intolerance or progressive disease. The optimal
criteria for tumor response to imatinib remain to be delineated, and should include not only tumor
size reduction or disease stabilization, but also reduction of tumor density (Hounsfield Units) on
computed tomography and metabolic activity (i.e. reduction of FDG uptake on positron emission
tomography). In a substantial proportion of patients, stable disease and even increase in tumor size
may be associated with pathologic response to imatinib therapy, and available survival data indicate
that the survival of these patients is similar to that of patients with conventional tumor response.
Metastasis resection is an experimental procedure.

Conclusions: Consensus points in clinical management of GIST as well as questions for future clini-
cal trials were identified during this consensus conference on GIST management.
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pattern. These tumors occurs at a median age of 60 years in
most series, with a slight male predominance. Subsequently,
GIST have been shown to exhibit typical activating mutations
of the KIT or PDGFRA protooncogenes, which are the likely
causal molecular events of GIST. GIST have a high risk of
metastatic relapse, specifically in the liver and peritoneum,
after initial surgery for localized disease [1-7]. Although
GIST have been resistant to conventional chemotherapy in all
retrospective and prospective studies reported so far [8—12],
imatinib, a tyrosine kinase inhibitor blocking most mutated-
activated KIT and PDGFRa proteins of GIST, controlled
tumor growth in up to 85% of advanced GIST in the phase I, I
and III trials reported to date [13—19]. The dramatic results
achieved with imatinib for the treatment of advanced GIST
have established imatinib as the paradigm of oncogene-
targeted therapy in solid tumors.

Because GIST is a recently defined molecular and patho-
logical entity, neither its management at initial diagnosis, nor
the treatment of local and advanced disease has been
standardized. Hence, clinical practice has been generally
based on the analysis of retrospective series of patients and
prospective series with limited follow-up, given that the first
treatment with imatinib in a GIST patient was in 2000 [13].
The optimal management of localized GIST and advanced
GIST in terms of histological diagnosis, surgery, imaging,
medical treatment and molecular biology has been a very
active scientific area over the last 3 years. There was therefore
a need expressed by most experts in the field to exchange
their current experience and knowledge, and to review the cur-
rent state of the art in this rapidly moving field to try to delin-
eate and discuss clinical practice guidelines for the
management of these tumors. For this reason, the National
Comprehensive Cancer Network (NCCN) established in 2003
an expansion and update of NCCN Clinical Practice Guide-
lines for the optimal management of patients with GIST [20].
To further extend these Clinical Practice Guidelines, a similar
effort was promoted under the auspices of the European
Society of Medical Oncology (ESMO). A multidisciplinary
consensus meeting for the management of GIST involving 41
European, Asian, Australian and American expert physicians,
pathologists, molecular biologist and surgeons was held in
Lugano, Switzerland on 21-22 March 2004 under the aus-
pices of ESMO. The goals were to identify a consensus as to
the best practical approaches for treatment of GIST, to sum-
marize these conclusions in a written document and to evalu-
ate its impact on clinical practice. In addition to sharing
experiences regarding clinical management of this disease, the
meeting participants also discussed the NCCN guidelines
recently developed in the USA for the treatment of GIST.

Materials and methods

Selection of participants

The meeting was initiated by ESMO members, who contacted selected
physicians and researchers with a demonstrated expertise in the field of
GIST and imatinib according to published literature, abstracts in major
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oncology meetings, in particular ESMO, and participation in imatinib
clinical trials. When a National Sarcoma Group was identified, the board
was contacted to identify the potential participants at this consensus con-
ference. Representatives from international and national sarcoma groups
[EORTC Soft Tissue and Bone Sarcoma Group, Italian Sarcoma Group,
Scandinavian Sarcoma Group, Greek Sarcoma Group, Grupo Espaiiol de
Investigaciones en Sarcomas, French Sarcoma Group, Bristish Sarcoma
Group, Swiss Sarcoma Group, Australasian Gastro-Intestinal Tumor
Group, Japanese and German experts, and international societies (EORTC
Soft Tissue and Bone Sarcoma Group)] involved in sarcoma management
were therefore contacted and asked to select one representative from each
of the following specialties: pathology, molecular biology, radiology, sur-
gery, medical oncology, statistics and clinical trial methodology. In
addition, representatives from the USA from each of the six subspecial-
ties, as well as NCCN representatives, were invited to participate to the
meeting. Overall, 41 investigators from 12 countries and all six fields of
expertise participated in the conference (see Appendix 1).

Organization of the conference and methods

The conference was organized by ESMO with an unrestricted grant from
Novartis Pharma and a private grant. Selected participants presented
reports addressing specific questions raised by the organizing committee
detailed in the Results section (e.g. what is the standard surgery for a
localized GIST?), which were discussed in a general session by all pane-
lists. The following questions were addressed and discussed: (1) histologi-
cal diagnostic criterias for GIST; (2) molecular biology of localized GIST:
a diagnostic or research procedure?; (3) standard imaging strategy for a
localized tumor; what is optimal surgery for localized GIST?; (4) adjuvant
treatment with imatinib: when? neo-adjuvant treatment with imatinib:
when?; (5) standard imaging strategy for an advanced tumor: criterias of
tumor response; (6) when should we initiate imatinib patient in GIST?; (7)
imatinib treatment of advanced GIST: dose, duration; (8) surgery as first-
and second-line treatment of advanced GIST: to whom?; (9) novel thera-
pies: chemotherapy, targeted treatment, local destruction; (10) molecular
biology of advanced GIST a routine or research procedure?; (11) new
ways to analyze available and future data; (12) strategy for diffusion and
prospective evaluation of the impact of these recommendations. The pub-
lished available literature on GIST since 1983 was analyzed, as well as
recent reports presented in international conferences.

Several topics on which a consensus could be reached were identified
by the panel. Non-consensus points and questions for future trials were
also identified. The present paper is the summary report of this meeting
from the writing committee. A double validation procedure was under-
taken: (i) the document was submitted for review to all panelists for
approval (listed in Appendix 1: internal reviewers); and (i) the
document submitted to external reviewers (listed in Appendix 2: external
reviewers).

Categories of consensus

The document summarizes the different conclusions proposed by the
panelists with level of evidence according to the SOR (http://www.fnclcc.
fr/sor.htm) and NCCN grading systems [20].

The SOR categories of consensus

The levels of evidence are depending on the type, quality and consistence
of studies. Five levels are identified: level A: meta-analysis or consistent
randomized clinical trial (RCT); level B: consistent RCT (B1) or prospec-
tive/retrospective studies (B2); level C: studies with questionable method-
ology of studies, or non-consistent results; level D: no data or case
studies; expert agreement: no data, experts are unanimous.
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The NCCN categories of consensus

Category 1: there is uniform NCCN consensus based on high-level evi-
dence that the recommendation is appropriate; category 2A: there is uniform
NCCN consensus based on lower level evidence that the recommendation
is appropriate; category 2B: there is non-uniform NCCN consensus (but no
major disagreement) based on lower level evidence including clinical
experience that the recommendation is appropriate; category 3: there is
major NCCN disagreement that the recommendation is appropriate. Of
note, although the scale used by the present report were similar to that of
NCCN GIST task force report [18], the conclusion proposed by the present
panel may be different from this previous work.

Results of the Consensus meeting

The following issues were addressed during the meeting.

(1) What are the histological criteria for the diagnostic
of GIST?

The panelists agreed that the diagnosis of GIST relies on stan-
dard histological examination, with a central review by an
expert in sarcoma pathology for equivocal cases (SOR level
B2, NCCN level 2A) [5]. The majority of cases can be classi-
fied into three broad categories: spindle cell type (70%),
epithelioid type (20%) and mixed spindle and epithelioid cell
type (10%). GIST of spindle cell type are composed of uni-
form eosinophilic spindle cells organized in short fascicles or
in a short storiform growth pattern. The neoplastic cells tend
to have light eosinophilic cytoplasm, often with indistinct cell
borders. Nuclei tend to be oval-shaped and uniform in appear-
ance, often with vesicular chromatin. Cystic stromal degener-
ation as well as stromal hemorrhage may represent a
prominent feature. GIST of epithelioid type are composed of
round-shaped cells exhibiting eosinophilic or clear cytoplasm.
Nuclei tend to be round-to-ovoid and uniform, with vesicular
chromatin. In comparison with spindle cell GIST, tumor cells
tend more frequently to exhibit a nested growth pattern. GIST
of mixed cell type may feature abrupt transition between spin-
dle cell and epithelioid areas or, as an alternative, the two cell
types may be intermingled. In approximately 10% to 20% of
cases (of either spindle cell or epithelioid type), hyaline or
fibrillary brightly eosinophilic structures known as skeinoid
fibers can be seen [9]. These structures appear to be composed
of nodular tangles of collagen fibers and typically exhibit PAS
positivity. The relevance of these three histological subtypes
to response to imatinib treatment, progression-free survival
and overall survival remains to be investigated.
Immunohistochemical analysis of tumor samples using
CD117 (positive in 95% of cases), CD34 (positive in 70% of
cases), smooth muscle actin (positive in 40% of cases), PS100
(positive in 5% of cases) and desmin (positive in 2% of cases)
is an useful adjunct for diagnosis (SOR level B2, NCCN Ilevel
2A) [7]. Approximately 5% of histologically suspected GIST
are CD117 negative, and should be considered for molecular
analysis for KIT or PDGFRa mutations. Immunohistochemis-
try should be performed without antigen retrieval since this
may yield false-positive CD117 staining; similarly, Bouin fix-

ation should be avoided since it may impair the feasibility of
molecular analysis on fixed samples (SOR level B2, NCCN
level 2A).

For localized tumors, risk assessment profile based on the size
and mitotic index per 50 high power fields according to a pre-
vious consensus report remains a standard procedure, although
prospective evaluation of a large cohort remains to be performed
[7, 21] (SOR level B2, NCCN level 2A). The prognostic value
of grading is unclear in GIST. Other histological and molecular
prognostic parameters, i.e. serosal breaching, may allow refining
this classification in the future. Additionally, the importance of
the primary site is still disputed; GIST from the small intestine
may have a worse prognosis compared with gastric GIST (SOR
level D, NCCN level 3).

(2) Is molecular biology for KIT and PDGFR « mutation
a diagnostic or research procedure for GIST?

The panelists agreed that intra-abdominal tumors suspected to
be a GIST in which CD117 immunostaining is negative
should be considered for molecular analysis for KIT or
PDGFRoa mutations in expert laboratories (SOR expert agree-
ment, NCCN level 2A). In other cases, this technique remains,
in 2004, a research procedure, with possible clinical appli-
cations in the future. Clinical applications of these techniques
will probably be routine in the future and specific expert
laboratories should therefore be established in each country.

The optimal technique for mutation screening remains to be
defined. KIT and PDGFRa mutation screening may be per-
formed on either formalin-fixed paraffin-embedded or frozen
tumor samples, provided that a routine histological examin-
ation of the sample has been performed before nucleic acid
extraction. Tumor tissue microdissection may be useful to
maximize the tumor cell proportion in the sample. So far,
direct sequencing has been used in most of the studies to
detect and identify KIT mutations; however, this technique
may fail to spot somatic mutations when contaminating non-
tumor cells are abundant. Length analysis of PCR products is
more sensitive than direct sequencing for detection of del-
etions and insertions [22, 23], but does not detect point
mutations. Denaturing high-performance liquid chromatog-
raphy has recently been used to detect KIT and PDGFR«
mutations in GIST [24-26], and is one of the most sensitive
techniques for the detection of mutations [27].

(3) What is the recommended imaging strategy
in localized GIST?

The panelists agreed that currently available imaging tech-
niques to evaluate GIST include computed tomography (CT),
magnetic resonance imaging (MRI) and fluorine-18-fluoro-
deoxyglucose (FDG) positron emission tomography (PET).
Depending on local expertise and availability, contrast-
enhanced MRI may be used in the initial evaluation of
patients with GIST. Contrast-enhanced CT scan is, however,
more widely available and is currently the imaging modality
of choice for patients with suspected abdominal mass or



biopsy-proven GIST (SOR level B2, NCCN level 2A). At
presentation, the primary GIST is often large, usually with an
exophytic growth pattern (tumor grows between the bowel
loops) and sometimes within the bowel lumen, although
obstruction is rare, and heterogeneous when it becomes
hemorrhagic, necrotic or degenerating. CT is used in staging
and surgical planning. When a small tumor is found inciden-
tally during endoscopy, the local extent of the tumor should
be evaluated using either endoscopic ultrasound or CT. For
those with known or suspected rectal GIST, a dedicated MRI
provides better information than CT scan in preoperative
staging work-up (SOR expert agreement, NCCN level 2A).
Most metastases arise in the liver and peritoneal cavity, result-
ing from hematogenous spread (liver) and tumor peritoneal
seeding for peritoneal metastasis. Metastasis can seldom be
found in the pleura, lungs or soft tissues other than the
abdominal wall, and lymph node metastasis are also rare.
Evaluation of FDG uptake using PET scanning is rec-
ommended when an early detection of tumor response to ima-
tinib treatment is required, e.g. for consideration of surgery
after imatinib cytoreduction in rectal tumors (SOR expert
opinion, NCCN level 2A). PET scan may also be useful in
case of equivocal images suspected to be metastatic. Aside
from these cases, PET scan is not mandatory in all GIST
patients after complete resection (SOR expert agreement,
NCCN level 2A).

(4) What is the standard surgery for localized GIST?
Biopsy

The panelists agreed that the standard treatment of localized
resectable GIST is surgery. No consensus was achieved
among experts regarding the need for a preoperative diagnosis
by core-needle biopsies, taken either by endoscopic ultrasound
or percutaneously (SOR level C, NCCN level 2B). If pre-
operative biopsy is scheduled, because these tumors are very
fragile and may bleed easily, an experienced multidisciplinary
team is preferred. Intra-abdominal open biopsy is discouraged
by some of the experts because of the risk of tumorspill,
unless multiple metastatic lesions are encountered.

Margins

Since GIST tend to grow out of, not diffusely infiltrate, the pri-
mary organ, wedge resection of the stomach or segmental resec-
tion of the intestine is considered an adequate treatment by the
panel (SOR level B2, NCCN level 2A). For esophageal, duode-
nal and rectal primaries, however, wedge resections are often
technically unfeasible, and therefore wide resections are the
treatment of choice (SOR level B2, NCCN level 2A). In case of
omental or mesenteric GIST, a complete en bloc resection of vis-
ible disease is recommended. Adjacent organs adherent to the
mass should be resected en bloc with the tumor, in order to
avoid capsule rupture and intra-abdominal spillage.

Although positive resection margins have not been defi-
nitely demonstrated to compromise survival, they may result
in a higher risk of peritoneal relapse (i.e. metastatic disease)
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[28—31]. The panel felt that a re-excision should be con-
sidered in case of intramural, intra-lesionally excised tumors,
without infiltration of the serosal surface (SOR level C,
NCCN level 2B).

Once the diagnosis of GIST has been established, the goal
of surgery is complete resection of visible and microscopic
disease, possibly avoiding the occurrence of tumor rupture
and achieving negative margins [28-30]. Laparoscopic sur-
gery should be avoided, owing to the higher risk of tumor rup-
ture and subsequent peritoneal seeding (SOR expert
agreement, NCCN level 2A). A laparoscopic resection might
be accepted in cases of small (<2 cm) intramural tumors. Mar-
gins should be negative within the organ from which the
tumor originates, although the tumor may well involve the
peritoneal serosal surface. Finally, the definitions of a loca-
lized resectable disease as opposed to an advanced non-meta-
static disease were discussed during the meeting, with the
conclusion that no reliable definition is possible given the
diversity of size, site and extension of these lesions.

Lymphadenectomy

Unlike adenocarcinoma, GIST metastasize only rarely to local
regional lymph nodes, and thus lymphadenectomy is war-
ranted only for evident nodal involvement (SOR expert agree-
ment, NCCN level 2A).

Resection versus watchful waiting

Since every GIST is now considered as potentially malignant
[7], all GIST may need to be resected, even small intramural
lesions of the gastrointestinal tract (SOR expert agreement,
NCCN level 2B). However, since not all intramural lesions of
the gastrointestinal tube are GIST, a preoperative pathological
diagnosis should be obtained. Therefore, even in cases of
small (£2cm) intramural tumors, shell-out procedures should
be avoided, except in difficult locations (esophagus and rec-
tum), provided the patient is informed and a careful follow-up
is possible.

(5) Adjuvant treatment with imatinib: when?

This section focuses on adjuvant treatment with imatinib after
macroscopically complete resection of a localized disease.
Treatment with imatinib after complete resection of a meta-
static disease is not considered as adjuvant by the majority of
panelists and falls within the scope of drug registration in
Europe and USA [32]. This aspect is discussed in section (8).
In addition, GIST that are not amenable to macroscopically
complete resection should be considered ‘unresectable’, and
cytoreductive molecular-targeted therapy with imatinib mesy-
late, whether or not subsequent resection is feasible, falls
within the scope of drug registration in Europe and USA [32].

Adjuvant imatinib should only be given in clinical trials

The panelists agreed that adjuvant therapy with imatinib mesy-
late remains investigational. Adjuvant imatinib might be able
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to eradicate microscopic disease and lead to cure, but may also
reduce the efficacy of the treatment of recurrent GIST and
facilitate emergence of imatinib-resistant cell clones. Adjuvant
imatinib treatment is the subject of ongoing clinical trials in
those GIST patients who have a substantial risk of relapse after
complete surgery. At present, two adjuvant trials are open in
Europe. In the phase III trial conducted by the EORTC Soft
Tissue and Bone Sarcoma Group as an intergroup study with
the French Sarcoma Group, Italian Sarcoma Group, Spanish
Group for Research into Sarcomas and Australasian Gastroin-
testinal Study Group, 400 GIST patients with either intermedi-
ate or high risk of disease recurrence are randomly allocated to
receive 2 years of imatinib mesylate or no further therapy after
complete surgery. The second trial is a randomised phase II
trial conducted by the Scandinavian Sarcoma Group, in which
80 patients at high risk of disease recurrence or rendered free
from metastatic disease by surgery, are randomized to either 12
or 36 months of adjuvant imatinib. In both studies the daily
dose of imatinib is 400 mg. The American College of Surgeons
Oncology Group ACOSOG-Z9001 study, currently running in
the USA, will randomize 380 GIST patients with tumors >3 cm
in diameter following complete surgery to receive either
400 mg imatinib for 1 year or placebo. The Radiation Therapy
Oncology Group study RTOG-S0132 is assessing the use of
neo-adjuvant and adjuvant imatinib. The results of these trials
will not be available for several years, and, for the time being,
adjuvant imatinib should thus be regarded as an experimental
form of therapy. The use of adjuvant imatinib mesylate as stan-
dard therapy cannot be recommended in patients with localized
GIST, and randomized trials with a no treatment control arm
are considered ethically sound (SOR expert agreement, NCCN
level 2A).

Candidate patients for adjuvant trials

Most clinical trials of adjuvant matinib therefore include
patients from the high or intermediate risk subgroups, accord-
ing to the 2002 consensus risk classification [7], i.e. a patient
group with a >50% risk of relapse [7, 21]. Among other risk
factors, contaminated surgery may also result in a higher risk
of peritoneal relapse (i.e. metastatic disease) [31]. Therefore,
for research purposes, stratification amongst these patient
categories should be encouraged. Although data on long-term
follow-up of R1 patients is still needed, molecular-targeted
therapy following macroscopically complete surgery with con-
taminated or with microscopically infiltrated margins should
be labeled as ‘adjuvant’.

Primary end point for adjuvant trials

The primary end point of these adjuvant trials was also dis-
cussed. It has not been not demonstrated that molecular-tar-
geted therapy in localized GIST is able to provide a chance of
eradication of the tumor even in a high risk subgroup of
patients. In addition, as mentioned below, RECIST criteria are
not optimal for evaluating the benefits of imatinib in GIST
patients. Therefore, progression-free survival rate may not be

the optimal end point for adjuvant trials, and it was felt that
these trials should use overall survival as primary end point
(SOR expert agreement, NCCN level 2A).

(6) Neo-adjuvant treatment with imatinib: when?

The panelists agreed that no data supported the use of neo-
adjuvant imatinib when any decrease of tumor size will not
affect surgery. This strategy is therefore not recommended
outside of a clinical trial (SOR expert agreement, NCCN level
2A). Imatinib may be used, however, by multidisciplinary
teams experienced in the management of GIST, imatinib treat-
ment, surgery of digestive tract tumors and with the difficul-
ties in the evaluation of imatinib response, in particular when
function sparing surgery is the goal; this may be particularly
frequent for rectal or esphageal tumors. However, some
patients who have either unresectable GIST or GIST for
which surgery would lead to a marked loss of organ function
(e.g. a rectal GIST, when the anal sphincter cannot be pre-
served) may be treated with preoperative imatinib in an
attempt to achieve cytoreduction and organ preservation. In
these cases, a careful pretreatment and rapid treatment
response assessment by PET and CT scan should be per-
formed, with decisions being taken in a multidisciplinary dis-
cussion. Surgery may be performed after sufficient shrinkage
(typically between 4 and 6 months). Because of the difficulties
of evaluating tumor response and the risk of primary resist-
ance, neo-adjuvant imatinib can not be considered as a routine
procedure and should be provided only by a specialized team
of physicians expert involved in sarcoma and GIST manage-
ment (SOR expert agreement, NCCN level 2A).

These patients need to be distinguished from two different
subgroups of patients: (i) those who have resectable GIST and
who would receive preoperative (‘neo-adjuvant’) imatinib
merely with the goal of eradicating suspected subclinical dis-
ease; this latter situation remains an experimental approach
(SOR expert agreement, NCCN level 2A); and (ii) those in
whom a metastatic disease (e.g. to the peritoneum) is surgi-
cally excised after a period of treatment with imatinib; this lat-
ter setting should be viewed as that of surgery of residual
disease after molecular-targeted therapy for metastatic GIST.
In particular, the prognosis of these patients is that of meta-
static disease, and this situation falls within the conventional
indications for imatinib, as registered in Europe and USA
[32], whether a visible indicator of disease is present or not.
In view of a recently reported randomized trial testing treat-
ment interruption in advanced GIST patients, imatinib treat-
ment must always be continued, even after complete resection
of all visible disease.

The use of radiotherapy as neo-adjuvant or adjuvant treat-
ment for GIST is not documented in the literature.

(7) How should patients be followed after resection
of the primary tumor?

The panelists agreed that there are no reliable data in the pub-
lished literature that could support specific recommendations



in this field; whether earlier treatment of advanced GIST with
imatinib improves the outcome of these patients is unknown.
Several proposals were made during the discussion. For high
and intermediate risk, i.e. tumors >5cm or with a mitotic
index >5/50 high power fields [7], a reasonable follow-up
would be a CT scan every 3—4 months for 3 years, then every
6 months until 5 years, and yearly thereafter. For low or very
low risk tumors, i.e. tumors <5cm and with a mitotic index
<5/50 high power fields [7], systematic follow-up with CT
scan every 6 months for 5 years was felt to be acceptable. At
the present time, however, there is no evidence indicating that
these are the optimal time intervals, and whether follow-up
with CT is beneficial or not in these patients.

(8) When should imatinib treatment be initiated
in patients with advanced GIST?

For unresectable and/or metastatic disease, the panelists
agreed to recommend immediate treatment with imatinib
(SOR level A, NCCN level 1). In case of equivocal images, or
when the tumor(s) could be completely resected, such pro-
cedure may be discussed with the patient. Whether complete
remission achieved by surgery may cure advanced GIST
patient is unknown (see below) [29, 30].

Even when disease has spread to the peritoneal surface
and/or to the liver, it may be completely resected in some
patients. Available series in the pre-imatinib era show that
complete resection, although technically feasible, is not cura-
tive in these cases. Therefore, imatinib mesylate is the therapy
of choice after metastasis resection even in these presenta-
tions. The terminology ‘adjuvant therapy’ does not apply in
the setting of metastatic spread of disease, whether resected or
not. For clinical and research purposes, these presentations
should definitely be separated from the properly ‘adjuvant’
framework, since their prognosis is that of metastatic disease.
These patients fall within the conventional indications of ima-
tinib mesylate for advanced GIST, as registered in Europe and
USA [32], whether a visible indicator of disease is present or
not.

(9) What is the optimal dose of imatinib treatment
of advanced GIST?

The panelists agreed that 400 mg/day is the currently recom-
mended dose in first-line treatment, since no overall survival
improvement has yet been reported in the two large prospec-
tive randomized trials comparing first-line treatment with ima-
tinib doses of 400 and 800 mg (SOR level B1, NCCN level
2A). Of note, however, both trials reported a superiority in
terms of progression-free survival in the 800 mg arm, one
reaching a significant statistical value (median progression-
free survival 22 months versus not reached; P=0.02), the
other being statistically non-significant (median progression-
free survival 22 versus 27 months; P=0.13) [17, 18]. Longer
follow-up is therefore needed; this conclusion may evolve in
the future.
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(10) How long should imatinib treatment be given
in advanced GIST?

Imatinib interruption after 1 year is associated with a high risk
of relapse, even for patients in complete remission, as shown
in a recently reported randomized trial [19] and clinical
experience. Although most (but not all patients) responded to
imatinib reintroduction, the drug should not be discontinued
outside of a clinical trial (SOR level A, NCCN level 1). Imati-
nib should therefore be given until progression, intolerance or
patient refusal.

(11) Standard imaging strategy for an advanced tumor:
criteria of tumor response

FDG PET has proven to be highly sensitive in detecting early
tumor response [3]; however, it is costly and still limited in
availability. CT is currently the imaging modality of choice in
response evaluation (SOR level B2, NCCN level 2A), unless a
very short-term follow-up of within 1-2 weeks is needed (e.g.
to make a surgical decision for those with ‘marginally resect-
able’ tumors). The value of CT in very short-term follow-up
has not yet been reported. MRI is also an option in particular
for liver metastasis. The role of ultrasound is currently under
investigation. Symptomatic improvement, CT scan [Houns-
field Units (HU) reduction], PET scan response are all predic-
tors of tumor control by imatinib.

Tumor size, contrast enhancement, PET scan and response
to imatinib

Although patients in partial remission according to RECIST
clearly benefit from imatinib in terms of survival, imatinib is
beneficial also in a substantial subset of patients with stable
disease according to conventional tumor response criteria, and
even in a subset of patients that undergo an initial increase in
tumor volume. Once GIST respond to imatinib treatment, the
mass becomes hypoattenuated on contrast-enhanced CT and
the solid enhancing nodules and tumor vessels decrease
(Figure 1) within 1 month in most GIST with ‘good response’
to therapy. Recognizing these patterns on CT in tumor
response evaluation is important, since often, response in
tumor size, particularly of the hepatic metastasis, is not appar-
ent until late in therapy [35]. These patients generally show
changes in tumor tissue characteristics on CT scan (i.e.
reduction in tumor density measured by HU) or MRI, and/or
changes in tumor metabolic activity at PET scan (decreased
glucose uptake) (SOR level B2, NCCN level 1).

It should be noted that it is not uncommon for the tumors to
become larger during the early post-treatment phase (within
the first 6 months) despite significant clinical symptomatic
improvement or FDG PET regression (Figure 1). Intratumoral
hemorrhage, edema or development of myxoid degeneration
may be responsible for this phenomenon. Use of tumor density
measurement by CT attenuation coefficient (HU) can quanti-
tate early tumor response evaluation and may be helpful to
distinguish this situation from genuine progression [36—38]. It
has also been reported that tumor density on CT may predict
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Figure 1. A 41-year-old male with primary of small bowel gastrointestinal stromal tumor with recurrent disease in the liver. (A) A portal-venous phase
image of pretreatment computed tomography (CT) showed multiple small hyperattenuating metastases in the liver (arrows). (B) At 8 weeks after treat-
ment, the lesions became homogenous and hypoattenuated but increased in size significantly (arrow). (C) At 16 weeks after treatment, the lesion in the
medial segment of the left lobe decreased significantly. Notice the lesion in the right lobe (arrow) had continuously increased but remained hypodense.
This lesion became smaller on the follow-up CTs (not shown). Lack of substantial change in tumor size during the early posttreatment period should not

preclude a ‘response’.

the long-term survival as accurately as maximum standardized
uptake value (SUVmax) on FDG PET [39]. Further investi-
gation on the use of tumor density measurement is ongoing.
During the portal-venous phase images of enhanced CT,
used routinely in general practice, the hypervascular hepatic
metastases from GIST can become imperceptible because the
enhancement of the tumors is similar to the enhancement of
the surrounding hepatic parenchyma. These lesions can
become hypodense on follow-up CT images when they are
responding to treatment. These findings should not be misin-
terpreted as ‘new’ lesions or progression of disease. Well-per-
formed triphasic imaging technique is necessary to recognize
these hypervascular hepatic metastases. In most cases, how-
ever, unenhanced CT scan images may help to detect most of
these lesions (Figure 2). Unenhanced CT images are also use-
ful in detecting intratumoral hemorrhage. At the conclusion of
this discussion, the panelists agreed that several parameters
were predictors of tumor control by imatinib, including: (i)
clinical symptomatic improvement under imatinib treatment;
(ii) CT scan response and HU reduction; and (iii) a decrease
of FDG uptake on PET scan (SOR level B2, NCCN level 2A).

Recurrences

Once the tumors have responded to therapy with a ‘good
response’ or stabilization, the disease should be carefully mon-
itored to detect recurrence. The consensus between experts
was to propose a 3—4 month frequency for monitoring.

CT plays an important role in identifying recurrence. Recur-
rent disease in GIST treated with imatinib includes: (i) a new
lesion at the site of surgical resection; (ii) a new metastasis;
and (iii) increasing size of the pre-existing lesions. (iv) In
addition, in a GIST patient receiving imatinib, development of
an intratumoral nodule and/or an increase in ‘solid’ tissue, in
the background of a hypodense lesion, is a unique finding of
recurrence; this situation is not described within RECIST
(Figure 3).

Each treated lesion should be carefully analyzed for any
new intratumoral changes. Whenever a CT finding is incon-
sistent with the clinical picture or is inconclusive, FDG PET
may be indicated for further evaluation, although the value of
PET scan in a patient without a baseline study is limited.

(12) Surgical resection of residual metastasis in patients
in whom advanced disease is controlled by imatinib?

The panelists agreed that no data currently indicate that surgery
alone may cure advanced GIST. For patients who exhibit
response or prolonged stable disease or for those who do not
respond to imatinib, surgery is considered within several teams
if all visible tumor can be removed; surgery takes place gener-
ally once the maximal response to imatinib has been reached.
This usually happens between the fourth and 12th month after
the onset of imatinib therapy. This procedure was considered
by the panel to be still experimental; if considered, it should
be performed by a multidisciplinary team experienced in
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Figure 2. A 41-year-old male with primary gastrointestinal stromal tumor in the small bowel to the liver. (A and B) On pretreatment computed tomography
(CT), the hyperattenuating metastasis (arrow) could only be detected on an unenhanced image (A), but not on the enhanced portal-venous phase image (B).
(C) On a portal-venous phase image of CT obtained 8 weeks after treatment, the lesion (arrow) became clearly visible, mimicking a new lesion. Both unen-

hanced and enhanced CT images should be thoroughly analyzed.

Figure 3. A 72-year-old male with primary gastrointestinal stromal tumor in the duodenum with recurrent disease in the liver. (A) An enhanced computed

tomography (CT) image obtained at 12 months after treatment demonstrated multiple treated, hypoattenuating metastasis in both lobes of the liver. (B) On
follow-up CT obtained at 22 months after treatment, new intratumoral nodules (arrows) had developed.

the management of these patients, and prospective patient
registration and/or clinical trials needs to be implemented.
Metastasis may be removed by resection, or experimental pro-
cedures such as destruction (e.g. radiofrequency ablation)
(SOR level C, NCCN level 2B). Imatinib should not be inter-
rupted, or interrupted for the shortest possible time because of
the risk of tumor re-growth in this situation (SOR level A,
NCCN level 1).

(13) What are the novel approaches after progression
under imatinib therapy? Role of local destruction,
targeted therapy and chemotherapy

It is noteworthy that several papers have reported a corre-
lation between the nature of the molecular alterations of KIT
and PDGFRa and response, as well as progression-free survi-
val, under imatinib treatment [40—42]. This evaluation was



574

considered to remain a research procedure at the present
time.

Panelists agreed that primary resistance and secondary
resistance should be distinguished. Primary resistance is
defined as progression within the first 6 months of imatinib
therapy. This progression is generally multifocal. These tumors
frequently exhibiting either wild-type KIT, mutations in exon 9
of KIT or a mutated PDGFRa with a D842V mutation. They
represent therefore a distinct entity, although a still heteroge-
nous group of patients with regards to molecular biology.

Secondary resistance is therefore defined as resistance
occurring beyond this first 6-month period. Secondary resist-
ance occurs according to two different patterns, as follows.

(i) Partial resistance. One or a limited number of metastasis
showing a nodule within a mass and/or enlargement with
increased FDG uptake on PET scan, while the other sites
remain controlled by imatinib treatment.

In this situation, a multidisciplinary approach is considered
by some teams, including liver and/or peritoneal metastasis
resections or radiofrequency ablation [29, 43, 44], along with
an increased dosing of imatinib or an alternative experimental
targeted therapy. However, the role of local treatment of meta-
static disease in this setting has not been proven; a retrospec-
tive analysis of the results of these approach in these patients
that have been most often included in a clinical trial would be
useful to generate a hypothesis for a future clinical trial (SOR
level D, NCCN category 2B).

(ii) Multifocal resistance. The role of radiofrequency abla-
tion, tumor destruction or resection of liver and/or peritoneal
metastasis or is even less well demonstrated. Again, increasing
the dose of imatinib or an alternative experimental targeted
therapy are options for patients in good clinical condition. This
is a situation where no standard approach can be proposed.

In case of overt progression at the dose of 400 mg/day, an
increase of the dose of imatinib to 800mg/day yielded
responses or prolonged tumor control in 34% of the patients in
the EORTC-led intergroup 62 005 trial, and 40% of the patients
in the S0033 trial, with a median progression-free survival of 4
months for both trials, and a 12-month progression-free survi-
val of 18% and 30%, respectively, for both trials [18, 45].
Increasing the dose of imatinib is therefore a recommended
option in patients progressing on the dose of 400 mg/day (SOR
level B2, NCCN level 2A). Alternative options include other
tyrosine kinase inhibitors currently in clinical trials, such as the
SU11248, which yielded a 7% response rate and 58% pro-
longed stable disease in a series of 92 imatinib-resistant GIST
patients [58]. The panelists agreed that no chemotherapy agent
had been demonstrated to be effective in this setting, and
should be avoided outside of a clinical trial.

(14) Strategy for diffusion and prospective evaluation
of the impact of this consensus meeting

The present consensus meeting was held in order to define the
standard practice and guidelines to be recommended for the
management of GIST patients as well as to identify unsolved

issues requiring prospective trials. Guidelines represent a col-
lection of strategies that may be useful in managing a repre-
sentative group of patients; they may serve to support clinical
decision-making for the individual patient, and thus can
improve the standard of care as well as the cost of health care
[47-56]. If concordance with guidelines recommendations is
measured at intervals, it is possible to detect changes in care
patterns over time that may reflect quality improvement. After
validation, the present consensus report may be disseminated
to all practitioners involved in GIST patient care in order to
provide information to specialists, physicians and patients, and
to help the medical practice daily and possibly to make medi-
cal practices conform with evidence [57]. The anticipated
dissemination strategy will include publication in Annals of
Oncology, Internet dissemination and national implementation
through national groups.

Impact of the guidelines on medical practices

The panel proposed a scheduled evaluation of the impact of
these guidelines in different countries. The evaluation of the
impact of these guidelines will identify conflicting issues (e.g.
adjuvant treatment, initial staging or diagnosis of the disease).
After the implementation phase, a survey and a clinical audit
will be performed, with randomized physicians chosen as
representatives of all medical subspecialists. The impact of the
guidelines will be judged on the physicians’ awareness of the
existence of the consensus, knowledge of the conclusions and
changes in medical management of patients observed in medi-
cal records.

Discussion

Since 2000, imatinib treatment for GIST has become the para-
digm of oncogene treatment of solid tumors. As a consequence,
the treatment of GIST has evolved rapidly, with dramatic
changes in clinical practice. This GIST consensus meeting
enabled us to identify consensus points for the management of
GIST by European, Japanese and Australian specialists, in
order to delineate guidelines for the general practitioner.

Thirty consensus points were identified on topics related to
initial diagnosis, imaging, surgery, imatinib treatment and
management of relapse. Most of these points were agreed
upon by the majority of panelists. As expected, the clinical
management of patients with advanced disease, in particular
regarding evaluation of response, and any role of local
destruction of metastasis, were the most difficult issues, since
these treatments are palliative, and we do not yet know
whether any of these patients will remain disease-free.

The aim of these guidelines is to improve the management
of GIST patients. In addition, the dissemination and sub-
sequent analysis of the impact of these guidelines in clinical
practice will be useful to evaluate whether clinical practice
guidelines improve medical practice in this rare tumor in
which management is rapidly evolving. It has been shown
that: (i) the elaboration of clinical practice guidelines
may affect routine clinical practice, in particular for those



physicians involved in the making of these guidelines [59];
and (ii) that the outcome of sarcoma patients in whom guide-
lines were applied was significantly improved as compared
with other patients [60]. A dissemination process that actively
incorporates the clinicians in each country will therefore be
useful to improve the management and care of GIST patients.
Of note, the impact may be affected by the rapid evolution of
this scientific field, which is likely to go on in the near future
with the completion of adjuvant trials and the availability of
second-line tyrosine kinase inhibitors. A regular update of
these guidelines is planned.

This consensus meeting also enabled us to identify unre-
solved issues that may require a prospective analysis in the
future. Among these, in addition to the ongoing adjuvant
studies of imatinib in the localized disease setting: (i) the deli-
neation of a simple algorithm to predict imatinib efficacy
using probably composite parameters obtained from clinical,
CT scan and PET scan evaluation would be useful; (ii) the
role of surgery in advanced setting in consolidation treatment
and treatment of partial progression should be better defined,
as should the role of prolonged imatinib treatment in case of
local progression. These issues will have to be addressed for
future prospective trials.

Acknowledgements

We thank Dolores Knupfer, Coordinator, for her superb work
and commitment during the organization of this meeting, Dr
Aage Schultz, Executive Director, and the board of ESMO for
their support and help during the preparation and conduction
of the conference, and Novartis Oncology for support during
the whole project. This work was supported by ESMO, an
unrestricted grant from Novartis and a private grant.

References

1. Mazur MT, Clark HB. Gastric stromal tumors. Reappraisal of histo-
genesis. Am J Surg Pathol 1983; 7: 507-519.

2. Schaldenbrand JD, Appelman HD. Solitary solid stromal gastrointesti-
nal tumors in von Recklinghausen’s disease with minimal smooth
muscle differentiation. Hum Pathol 1984; 15: 229-232.

3. Nishida T, Hirota S, Taniguchi M. Familial gastrointestinal stromal
tumours with germline mutations of the KIT gene. Nat Genet 1998;
19: 323-324.

4. Miettinen M, Sarlomo-Rikala M, Lasota J. Gastrointestinal stromal
tumors: recent advances in understanding of their biology. Hum
Pathol 1999; 30: 1213-1220.

5. Nishida T, Hirota S. Biological and clinical review of stromal
tumors in the gastrointestinal tract. Histol Histopathol 2000; 15:
1293-1301.

6. Rubin BP, Fletcher JA. Molecular insights into the histogenesis and
pathogenesis of gastrointestinal tumors. Int J Surg Pathol 2000; 8:
5-10.

7. Fletcher CDM, Berman JJ, Corless CL et al. Diagnosis of gastrointes-
tinal stromal tumors: a consensus approach. Hum Pathol 2002; 33:
459-465.

8. van Oosterom AT, Verweij J. New drugs for the treatment of sarco-
mas. Hematol Oncol Clin North Am 1995; 9: 909-925.

12.

16.

18.

19.

20.

21.

22.

24.

25.

26.

575

. Plaat BE, Hollema H, Molenaar WM. Soft tissue leiomyosarcomas

and malignant gastrointestinal tumors: differences in clinical outcome
and expression of multidrug resistance proteins. J Clin Oncol 2000;
18: 3211-3220.

. Ryan DP, Puchalski T, Supko JG et al. A phase II and pharmacoki-

netic study of ET743 in patients with gastrointestinal stromal tumors.
Oncologist 2002; 7: 531-538.

. Blay JY, Le Cesne A, Verweij J et al. A phase II study of ET-743/tra-

bectedin (“Yondelis’) for patients with advanced gastrointestinal stro-
mal tumours. Eur J Cancer 2004; 40: 1327—-1331.

Emory TS, Sobin LH, Lukes L. Prognosis of gastrointestinal smooth-
muscle (stromal) tumors: Dependence on anatomic site. Am J Surg
Pathol 1999; 23: 82-87.

. Joensuu H, Roberts PJ, Sarlomo-Rikala M. Effect of the tyrosine

kinase inhibitor STI571 in a patient with a metastatic gastrointestinal
stromal tumor. N Engl J Med 2001; 344: 1052—-1056.

. van Oosterom AT, Judson I, Verweij J et al. Safety and efficacy of

imatinib (STIS71) in metastatic gastrointestinal stromal tumors: a
phase I study. Lancet 2001; 358: 1421-1423.

. Demetri GD, von Mehren M, Blanke CD et al. Efficacy and safety of

imatinib mesylate in advanced gastrointestinal stromal tumors. N Engl
J Med 2002; 347: 472-480.

Verweij J, van Oosterom A, Blay JY et al. Imatinib mesylate (STI-
571 Imatinib®Gleevec) is an active agent for gastrointestinal stromal
tumours, but does not yield responses in other soft-tissue sarcomas
that are unselected for a molecular target. Results from an EORTC
Soft Tissue and Bone Sarcoma Group phase II study. Eur J Cancer
2003; 39: 2006—2011.

. Verweij J, Casali P, Zalcberg J et al. Improved progression free survi-

val in gastro-intestinal stromal tumors with high dose Imatinib.
Results of a randomized phase III study of the EORTC, ISG and
AGITG. Lancet 2004; 364: 1127-1134.

Rankin C, von Mehren M, Blanke C et al. Continued prolongation of
survival by imatinib in patients with metastatic GIST. Update of
results from North American Intergroup phase III study S0033. Proc
Am Soc Clin Oncol 2004; 23: 815 (Abstr 9005).

Blay JY, Berthaud P, Perol D et al. Continuous vs intermittent imati-
nib treatment in advanced GIST after one year: A prospective ran-
domized phase III trial of the French Sarcoma Group. Proc Am Soc
Clin Oncol 2004; 23: (Abstr 9006).

Demetri GD, Benjamin RS, Blanke C et al. Optimal management of
patients with Gastrintesinal stromal tumors. Expansion and update of
NCCN Clinical Practice Guidelines. INCCN 2004; 2 (Suppl 1):.
Kindblom LG, Meis KindBlom J, Bumming P et al. Incdnce, preva-
lence, phenotype and biologic spectrum of gastrointestinal stromal
tumors (GIST): a population-based study of 600 cases. Ann Oncol
2003; 13: 157.

Emile JF, Lemoine A, Bienfait N et al. Length analysis of polymerase
chain reaction products: a sensitive and reliable technique for the
detection of mutations in KIT exon 11 in gastrointestinal stromal
tumors. Diagn Mol Pathol 2002; 11: 107-112.

. Emile JF, Theou N, Tabone S et al. Clinicopathological, phenotypic

and genotypic characteristics of gastrointestinal mesenchymal tumors.
Clin Gastroenterol Hepatol 2004; 2: 597-605.

Corless CL, McGreevey L, Haley A et al. KIT mutations are common
in incidental gastrointestinal stromal tumors one centimeter or less in
size. Am J Pathol 2002; 160: 1567-1572.

Heinrich MC, Corless CL, Demetri GD et al. Kinase mutations and
imatinib response in patients with metastatic gastrointestinal stromal
tumor. J Clin Oncol 2003; 21: 4342—-4349,

Debiec-Rychter M, Dumez H, Judson I et al. Use of c-KIT/PDGFRA
mutational analysis to predict the clinical response to imatinib in



576

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

patients with advanced gastrointestinal stromal tumours entered on
phase I and II studies of the EORTC Soft Tissue and Bone Sarcoma
Group. Eur J Cancer 2004; 40: 689—-695.

Xiao W, Oefner PJ. Denaturing high-performance liquid chromato-
graphy: A review. Hum Mutat 2001; 17: 439-474.

Eng-Hen NG, Pollock RE, Munsell MF et al. Prognostic factors influ-
encing survival in gastro-intestinal leiomyosarcoma. Ann Surg 1992;
215: 68-77.

DeMatteo RP, Lewis JJ, Leung D et al. Two hundred gastrointestinal
stromal tumors. Recurrence patterns and prognostic factors for survi-
val. Ann Surg 2000; 231: 51-58.

DeMatteo RP, Heinrich MC, El-Rifai WM et al. Clinical management
of gastrointestinal stromal tumors: before and after STI-571. Hum
Pathol 2002; 33: 466-477.

Dagher R, Cohen M, Williams G et al. Report from the FDA.
Approval summary: imatinib mesylate in the treatment of metastatic
and/or unresectable malignant gastrointestinal stromal tumors. Clin
Cancer Res 2002; 8: 3034—-3038.

Ng EH, Pollock RE, Munsell MF et al. Prognostic factors influencing
survival in gastrointestinal leiomyosarcomas. Implications for surgical
management and staging. Ann Surg 1992; 215: 68-77.

Van den Abbeele AD, Badawi RD, Cliche JP et al. 18F-FDG-PET
predicts response to imatinib mesylate (Gleevec) in patients with
advanced gastrointestinal stromal tumors (GIST). Proc Am Soc Clin
Oncol 2002; 21: 403a (Abstr 1610).

Stroobants S, Goeminne J, Seegers M et al. 18FDG-Positron emission
tomography for the early prediction of response in advanced soft tis-
sue sarcoma treated with imatinib mesylate (Imatinib). Eur J Cancer
2003; 39: 2012-2020.

Janicek M, Boston M, Potter A, et al. Does pattern of metastases and
early measurable changes after treatment predict therapy effect in gas-
trointestinal stromal tumor (GIST) on STI571 (Imatinib)? Chicago,
IL: RSNA 2002 Scientific Program 2002; 583.

Choi H, Faria S, Benjamin R, et al. Monitoring treatment effects of
STI-571 on gastrointestinal stomal tumors (GIST) with CT and PET:
a quantitative analysis. Chicago, IL: RSNA 2002 Scientific Program
2002; 583.

Jager PL, Gietema JA, Van Der Graaf WT. Imatinib mesylate for the
treatment of gastrointestinal stromal tumours: best monitored with
FDG PET. Nucl Med Commun 2004; 25: 433-438.

Antoch G, Kanja J, Bauer S et al. Comparison of PET, CT, and dual-
modality PET/CT imaging for monitoring of imatinib (STI571)
therapy in patients with gastrointestinal stromal tumors. J Nucl Med
2004; 45: 357-365.

Choi H, Macapinlac H, Burgess M et al. Correlation of computerized
tomography (CT) and proton emission tomography (PET) in patients
with metastatic GIST treated at a single institution with imatinib
mesylate. Proc Am Soc Clin Oncol 2003; 22: 819.

Heinrich MC, Corless CL, Demetri GD et al. Kinase mutations and
imatinib response in patients with metastatic gastrointestinal stromal
tumor. J Clin Oncol 2003; 21: 4342-4349.

Debiec-Rychter M, Dumez H, Judson I et al. EORTC Soft Tissue and
Bone Sarcoma Group. Use of c-KIT/PDGFRA mutational analysis to
predict the clinical response to imatinib in patients with advanced gas-
trointestinal stromal tumours entered on phase I and II studies of the
EORTC Soft Tissue and Bone Sarcoma Group. Eur J Cancer 2004;
40: 689—695.

Corless CL, Fletcher JA, Heinrich MC. Biology of gastrointestinal
stromal tumors. J Clin Oncol 2004; 22: 3813-3825.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Bauer S, Hartmann JT, Lang H et al. Imatinib may enable complete
resection in previously unresectable or metastatic GIST. Proc Am Soc
Clin Oncol 2004; 23: 819 (Abstr 9023).

Dileo P, Randhawa R, Vansonnenberg E et al. Safety and efficacy of
percutaneous radio-frequency ablation (RFA) in patients (pts) with
metastatic gastrointestinal stromal tumor (GIST) with clonal evolution
of lesions refractory to imatinib mesylate (IM). Proc Am Soc Clin
Oncol 2004; 23: 818 (Abstr 9013).

JZalcberg JR, Verweij J, Casali PG et al. Outcome of patients with
advanced gastro-intestinal stromal tumors (GIST) crossing over to a
daily imatinib dose of 800mg (HD) after progression on 400 mg
(LD)—an international, intergroup study of the EORTC, ISG and
AGITG. Proc Am Soc Clin Oncol 2004; 23: 815 (Abstr 9006).
Demetri GD, Desai J, Fletcher JA et al. SU11248, a multi-targeted
tyrosine kinase inhibitor, can overcome imatinib (IM) resistance
caused by diverse genomic mechanisms in patients (pts) with meta-
static gastrointestinal stromal tumor (GIST). Proc Am Soc Clin Oncol
2004; 23: 195 (Abstr 3001).

WHO/ISH Mild Hypertension Liaison Committee. Summary of the
World Health Organisation—International Society of Hypertension
guidelines for the management of mild hypertension. BMJ 1993; 307:
1541-1546.

Berg AO, Atkins D, Tierney W. Clinical practice guidelines in prac-
tice and education. J Gen Intern Med 1997; 12(Suppl 2): S25-S33.
Schriefer J. The synergy of pathways and algorithms: Two tools work
better than one. Jt Comm J Qual Improve 1994; 20: 485-499.
Agency for Health Care Policy and Research. Using Clinical Practice
Guidelines to Evaluate Quality of Care. ACHPR publication no. 95-
0045. Washington, DC: ACHPR 1995

McKee M, Clarke A. Guidelines, enthusiasms, uncertainty, and limits
to purchasing. BMJ 1995; 310: 101-104.

Morrison J, Carroll L, Twaddle S et al. Pragmatic randomized controlled
trial to evaluate guidelines for the management of infertility across the
primary-secondary care interface. BMJ 2001; 322: 1282—1284.

Pauly MV. Practice guidelines: Can they save money? Should they? J
Law Med Ethics 1995; 23: 65-74.

Carpenter CE, Nash DB, Johnson NE. Evaluating the cost containment
of potential clinical guidelines. Qual Rev Bull 1993; 19: 119-123.
Merlani P, Garnerin P, Diby M et al. Linking guideline to regular
feedback to increase appropriate requests for clinical tests: Blood gas
analysis in intensive care. BMJ 2001; 323: 620—624.

Granata AV, Hillman AL. Competing practice guidelines: Using cost-
effectiveness analysis to make optimal decisions. Ann Intern Med
1998; 128: 56—63.

Gross PA. Implementing evidence-based recommendations for health
care: a roundtable comparing European and American experiences. Jt
Comm J Qual Improv 2000; 26: 547-553.

Demetri GD, Desai J, Fletcher JA et al. SU11248, a multi-targeted
tyrosine kinase inhibitor, can overcome imatinib (IM) resistance
caused by diverse genomic mechanisms in patients (pts) with meta-
static gastrointestinal stromal tumor (GIST). Proc Am Soc Clin Oncol
2004; 23: 816 (Abstr 3010).

Grimshaw JM, Russell IT. Effect of clinical guidelines on medical
practice: a systematic review of rigorous evaluations. Lancet 1993;
342: 1317-1322.

Ray-Coquard I, Thiesse P, Ranchere-Vince D et al. Conformity to
clinical practice guidelines, multidisciplinary management and out-
come of treatment for soft tissue sarcomas. Ann Oncol 2004; 15:
307-315.



Appendix 1

List of participants

5717

Name Participation Specialty Country
Jean-Yves Blay Organizer, chair Medical Oncologist France
George Demetri Organizer, chair Medical Oncologist USA

Pancras Hogendoorn
Raf Sciot

Haesun Choi

Sigrid Stroobants
Ninna Nupponen
Alessandro Gronchi
Paolo Casali

Heikki Joensuu
Sylvie Bonvalot
Axel Le Cesne
Ianis Boukovinas
Peter Reichart
Allan van Oosterom

Jean-Francois Emile

Martine van Glabekke

Isabelle Ray-Coquard

Maria Debiec-Rychter

Pierre Meeus

Jim Janinis
Rosella Bertulli
Maurizio Colecchia
A. P. Dei Tos
Antonella Messina
Elena Tamborini
Seiichi Hirota
Toshirou Nishida
Javier Martin

Joan Maurel
Andres Poveda
Rafael Ramos
Louis Guillou
Serge Leyvraz
Mike Leahy
Christopher Corless
Ronald DeMatteo
Joan Mac Clure
John Zalcberg
Dolores Knufer

Aage Schultz

Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Presenter
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
Panelist
ESMO
ESMO

Pathologist
Pathologist
Radiology/Imaging
Radiology/Imaging
Molecular Biologist
Surgeon

Medical Oncologist
Medical Oncologist
Surgeon

Medical Oncologist
Medical Oncologist
Medical Oncologist
Medical Oncologist
Pathologist/Molecular Biologist
Statistician

Medical Oncologist
Molecular Biologist
Surgeon

Surgeon

Medical Oncologist
Pathologist
Pathologist
Radiology/Imaging
Molecular Biologist
Molecular Biologist
Surgeon

Medical Oncologist
Medical Oncologist
Medical Oncologist
Pathologist
Pathologist

Medical Oncologist
Medical Oncologist
Pathologist/Molecular Biologist
Surgeon
Methodologist
Medical Oncologist
Organizer

Executive Officer

The Netherlands
Belgium
USA
Belgium
Finland
Italy

Italy
Finland
France
France
Greece
Germany
Belgium
France
Belgium
France
Belgium
France
Greece
Italy

Italy

Italy

Italy

Italy

Japan

Japan

Spain

Spain

Spain

Spain
Switzerland
Switzerland
UK

USA

USA

USA

USA
Switzerland

Switzerland




578

Appendix 2

External reviewers

Name Organization Specialty Country

Tan Judson EORTC Medical Oncologist UK

Beatrice Fervers SOR FNCLCC Methodologist France

Binh Bui FSG Medical Oncologist France

Frits Van Coevorden EORTC Surgical Oncology The Netherlands
Robert Benjamin US SARC Medical Oncologist USA

Robert Maki US SARC Medical Oncologist USA

Jaap Verweij EORTC Medical Oncologist The Netherlands
Ole Nielsen EORTC Medical Oncologist Denmark

Mike Heinrich US SARC Pathologist/Molecular Biologist USA

Bert Van Geel EORTC Surgical Oncology The Netherlands
Larry Baker US SARC Medical Oncologist USA

Margaret von Mehren US SARC Medical Oncologist USA

Thor Alvegard SSG Medical Oncologist Sweden

Jean Michel Coindre FSG Pathologist France

Karen Antman NCI Medical Oncologist USA

Peter Hohenberger EORTC Surgical Oncology Germany
Kirsten Sundby-Hall SSG Medical Oncologist Norway

Piotr Rutkowski EORTC Medical Oncologist Poland

EORTC, European Organization for Research and Treatment of Cancer; SOR FNCLCC, Fédération Nationale des Centres de Lutte Contre le Cancer,
FSG, French Sarcoma Group; US SARC, Sarcoma Alliance for Research through collaboration; SSG, Scandinavian Sarcoma Group; NCI, National Cancer

Institute.



