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Preface

More than 5 years ago, we gathered together a small 
action group in order to improve access to information 
for GIST patients in Germany, Switzerland and  
Austria. “Das Lebenshaus” (The House of Life), was 
created based on our vision at that time of a “GIST 
patient community”, through a collaboration between 
patients, carers, medical practitioners from all specialist 
areas with experience in GIST, and representatives of 
pharmaceutical companies active in relevant research. 
Since its foundation in June 2003, Das Lebenshaus 
has changed many things for patients and their families, 
and achieved a great deal, particularly in the area of 
providing information. An example of this was the 
first GIST Patient Guide, published in August 2005. 
This was the first widely available book about GIST, 
and it attracted much attention in German-speaking 
countries. When the French- and English-speaking 
GIST groups saw it, they encouraged us to have it 
translated.

Following the foundation of Das Lebenshaus,  
we began to cooperate with other GIST patient  
organizations around the world, such as the Life Raft 
Group in the USA. The idea of establishing a global 
network was born out of this collaboration in spring 
2005. The representatives of existing GIST organizations 
founded the “Global GIST-Network”  
(www.globalgist.net) on the 19th June 2005 in  
Dublin. This created an informal umbrella organization 
for all GIST patient organizations, with two main 
aims:
• to improve the exchange of clear, reliable, up-to-date 
medical knowledge about GIST, including clinical 
trials.
• to encourage and support the setting up of new 
GIST patient organisations in other countries.  
The experience of existing organizations would  
contribute towards this process.

A fully revised second edition of the German GIST 
Patient Guide was produced at the end of 2007, of 
which this is the English translation. It is also being 
translated into seven other languages for the Global 
GIST Network, thanks to financial support from 
Novartis Oncology. We should like to take this  
opportunity of extending our sincere thanks to  
Novartis in New Jersey USA, in Italy, and in other 
countries, on behalf of the global GIST community.

At Das Lebenshaus we undertook these eight  
translations free of charge, as our contribution to the 
global GIST community. Corrections and additions 
have been made to these translations by local patient 
experts. At this point, we should like once again to 
thank all our partners and friends engaged in this 
project, for their cooperation and personal  
involvement.

This book is for you, the people affected, and we 
hope it will answer many of your questions in an  
up-to-date, comprehensive and understandable way. 
The two authors and the members of the Global 
GIST Network would welcome your feedback on 
this book, both on what you appreciate about it and 
any suggestions you might have on how it could be 
improved. 

Should you have any further questions, or wish to 
share your experience with other GIST patients, then 
your national GIST patient organization will be 
happy to help. 

“Because no one has to be alone with GIST…”

For Das Lebenshaus and the Global GIST Network

The authors
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Foreword

GISTs (Gastrointestinal  
stromal tumours)

Modern medicine has identified about  
200 different types of cancer. In spite of 
this number, most cancers start in the 
same way. A healthy cell changes into a 
cancerous cell in a multi-stage process, 
and then multiplies uncontrollably. 

GISTs are a type of soft tissue sarcoma in 
the gastrointestinal tract, and they have 
only been reliably diagnosed in very recent 
years. 50-70% of them appear in the  
stomach, and 20-30% in the small intestine. 
GISTs occurring in the large intestine,  
duodenum or oesophagus are much less 
common. About half of all patients with 
newly-diagnosed GIST already have  
metastases. In these cases, tumour cells 
have migrated into other organs through 
the blood stream and have produced  
malignant secondary tumours, a process 
which can occur in most cancers. GIST 
metastases are most commonly found in 
the liver or the abdominal cavity, and only 
very rarely in other organs, such as the 
lungs, bones, brain or lymph nodes.

One problem with GISTs is that they are 
often not noticed in the early stages, because 
they develop slowly. The average age at 
the onset of disease is between 55 and 65. 
GISTs are very rare in people under 40. 
However, there are very rare cases in  
children and adolescents (See Chapter 10). 
Experts estimate that there will be  
approximately 15 new cases of GIST per 
million inhabitants each year.

Symptoms

GISTs are often quite large by the time 
they are diagnosed, as they produce few 
symptoms when they are small. The first 
symptoms depend on the size of the tumour 
and its location. A substantial proportion 
of these tumours are discovered during 
emergency operations, or interventions for 
some other complaint. The most common 
symptoms for stomach and duodenal  
tumours are a feeling of abdominal fullness, 
pain or discomfort, gastrointestinal bleeding 
(producing black or tarry stools) or nausea. 
Tumours in the small intestine often reach 
a substantial size before they result in pain. 
This pain is usually due to the displacement 
of other organs, bleeding or an obstruction. 
Tumours in the large intestine may also be 
noticed by blood adhering to the stools or 
by an obstruction. Tumours in the 
oesophagus may cause problems with 
swallowing.

Cause

It is not known why some people get 
GISTs. The cause of GIST is a mutation in 
a gene that results in a change to a  
signal receptor (a receptor protein) on  
the surface of certain cells. Most GISTs 
exhibit mutations in the KIT gene, and a 
very small number have mutations in the 
PDGFR gene. These genes fulfil respectively 
the function of producing the KIT and 
PDGF receptors. These signal receptors 
serve as a binding pocket for growth factors 
and so act like a switch. For example, when 
one of these growth or messenger factors 
binds to the KIT receptor, the enzyme is 
activated and initiates cell growth. When 
this connection is interrupted, the enzyme 
is deactivated and the cells cease to divide. 
In the case of a defect however, this enzyme, 
called tyrosine kinase, is constantly active 
and can no longer be “switched off”. This 

results in uncontrolled cell growth and a 
GIST develops. According to current 
knowledge, GISTs appear randomly and 
are not inherited. Only a few families have 
been identified worldwide, in which GIST 
appears to have a genetic basis (see section 
1.8. – Familial GIST).
The discovery that GISTs can be detected 
using the KIT protein, helped show that 
GISTs arise from the interstitial cells of 
Cajal or their precursors. These are small 
cells located in the outer wall of the  
digestive tract. GISTs therefore develop in 
the walls of the digestive organs. From 
there they do not usually spread into the 
organs they are attached to, but grow into 
the abdominal cavity. This is why they are 
often only diagnosed after some time, when 
they have already become quite large.

Diagnosis

The diagnosis, treatment and monitoring 
of GISTs requires close interdisciplinary 
collaboration between doctors specialising 
in pathology, radiology, gastroenterology, 
surgery and oncology.

The two main criteria which determine 
whether a soft tissue tumour is diagnosed 
as a GIST, are the site of the tumour and 
the mutated gene (the KIT or CD117 
gene). Modern methods in pathology, ie 
looking at tissue samples, are key to the 
identification of this defective gene. 

Pathologists with experience in GIST are 
able to distinguish GISTs from other  
mesenchymal tumours. They can also  
diagnose KIT-negative GISTs, which only 
occur in about 5% of all cases. They will 
often carry out a mutation analysis, or exon 
determination. This shows the position of 
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the mutation in the receptor and will  
become increasingly important in the  
future for the assessment of the course of 
the disease, and in deciding on treatment 
options. We now know that patients with 
mutations in exon 11 respond best to a 
drug treatment using 400mg of imatinib 
each day, and that patients with exon 9 
mutations should probably be treated with 
the higher imatinib dose of 800mg per day 
from the start of the treatment.

Staging of the disease

In contrast to most other cancers, there is 
no classification of the staging for GIST. 
However, frequently recurring terms for 
the phases of the disease are often found in 
publications, treatment guidelines, and the 
results of trials (Chapter 1.5).

Risk assessment

The words “benign” or “harmless” should 
not be used in connection with GIST, as 
all GISTs are potentially malignant or  
cancerous. All GISTs, even very small ones, 
can lead to metastases. Many factors that 
may lead to malignancy have been studied. 
The current risk categorization has been 
tabulated by Dr Christopher D M Fletcher 
in 2002, and ranges from very low to high 
risk. The size of the primary tumour and 
the rate of mitosis are central to the risk 
assessment. Mitosis is the process by which 
cells divide. Dividing cells can be seen  
under a microscope and counted by the 
pathologist. The mitotic rate is defined as 
the number of cells seen to be dividing in 
50 HPF (high power fields). Recently the 
site of the tumour has become a factor in 
the risk assessment. GISTs in the stomach 
metastasise or recur less frequently than 
those in other sites.

Treatments

Until the year 2000, the only treatment 
for GISTs was surgical removal. If this  
was not possible, successful treatment was 
difficult, because they proved resistant to 
classical chemo- and radiotherapy. The  
average survival time for patients with 
metastatic GIST before imatinib became 
available, was only 19 months.

Surgery

Surgical treatment, ie resection, still plays 
a central role in the treatment of GIST. An 
R0 resection, that is complete removal of 
the tumour back to healthy tissue, still offers 
the best prognosis according to all analyses 
that have been carried out. So if complete 
removal is possible, tumours should always 
be removed. However, surgery alone is  
often insufficient for the treatment of 
GIST. Experience shows that at least 50% 
of all patients have a relapse, or develop 
metastases, even after a complete resection. 
The 5-year survival rate is now about 
50%. Long-term monitoring of patients  
at appropriate intervals is therefore  
extremely important, even after the  
successful removal of the tumour. Under 
no circumstances should GIST patients  
be regarded as cured after a successful  
operation, and be discharged without  
regular follow-ups.

Treatment with imatinib after surgery to 
remove the tumour, is being investigated 
in clinical trials. In 2008, the first results 
of a trial conducted in the US demonstrated 
that adjuvant, ie preventative, treatment 
with imatinib may be useful after a  
successful R0 resection. From these results, 
it seems that patients with high risk GIST 
may benefit most from adjuvant therapy, 
because it seems to give them more time 
before any further disease develops.
Imatinib is also being used when it is not 
possible to remove the tumour. This is 
known as neo-adjuvant treatment.  
Sometimes the tumour shrinks to the point 
where it becomes possible to remove it.

 
Targeted drugs

The most recently developed drugs for  
the treatment of cancer are called targeted 
drugs. These are signal transduction  
inhibitors, or “inhibitors of information 
transferral”, within the cell. This group of 
drugs has been developed in the laboratory 
to target specific processes in the tumour 
cells. The drugs imatinib and sunitinib are 
two targeted drugs which are effective for 
GIST.
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Second-line therapy:  
sunitinib

A further effective drug is now available 
for patients with metastatic GIST with  
resistance to imatinib, or intolerance to it. 
This is the multifunctional tyrosine kinase 
inhibitor sunitinib (trade name Sutent®, 
research code SU11248). Licensing of 
Sutent for use with these patients was 
granted in January 2006 by the FDA 
(Food and Drug Agency) in the USA,  
and in July 2006 by the European  
authorization agency, EMEA. Imatinib  
is taken continuously but sunitinib is  
licensed to be administered in 6 week  
cycles: 50mg per day for 4 weeks followed 
by a 2 week break. However, continuous 
treatment at 37.5mg per day is now being 
used more and more frequently in clinical 
practice.

First-line therapy: 
imatinib

The drug imatinib (trade name Glivec®  
or Gleevec™, research code STI 571) is 
used successfully in the treatment of CML 
(chronic myeloid leukemia), and since 
2001, impressive results have been achieved 
using it for the treatment of metastatic and  
inoperable GIST. Imatinib is a phenylamino-
pyrimidine derivative in tablet form, and 
it works by blocking the ATP (adenosine 
triphosphate) binding pocket for tyrosine 
kinases. The discovery that the development 
of GIST depends on a change in the KIT 
receptor (CD117) led to the use of imatinib 
for the treatment of GIST. 400mg per day 
of imatinib is given to GIST patients with  
inoperable tumours, and this treatment 
gives the patient substantial gains in both 
quality of life and life expectancy. It is  
effective in over 80% of patients and it is 
generally well tolerated. In 2008 there are 
patients with metastatic or inoperable 
GIST who have been benefiting from  
imatinib for well over 6 years.

In spite of the efficacy of surgery and  
imatinib in the treatment of GIST, some 
patients have progression, ie advance in 
the disease, after some time. There may be 
a new tumour at the original site, growth 
in a previously stable but inoperable tumour, 
or one or more secondary tumours starting 
to grow. Based on current knowledge, the 
first step is usually to increase the imatinib 
dosage from 400mg to 800mg per day.  
Renewed stability is achieved in about one 
third of patients. 

Treatment response

Over the years, oncologists have measured 
the response to a treatment, based on the 
reduction in size of the tumour, as seen on 
a CT scan. However, it has been discovered 
that tumour size is not the only way in 
which to measure the response to imatinib 
and sunitinib. New criteria for the  
radiological assessment of GIST were  
developed by Dr Choi in Houston and  
Dr Antoch in Essen to complement the 
previous WHO or RECIST criteria (see 
Glossary). These new criteria are based  
on the measurement of tumour density. A 
therapeutic response is assumed if tumour 
density is reduced, even if there is no change 
in tumour size. Tumour density is measured 
using CT (computed tomography) and the 
result is expressed in HU (Hounsfield Units). 
However small liver metastases which have 
not become necrotic may be difficult to see 
on a CT scan. If they respond to treatment, 
they may then become visible through a 
change in density. This should not be  
interpreted as progression.

Clinical trials –  
new substances

There are currently no licensed drugs for 
treating GIST apart from imatinib and  
sunitinib. Numerous clinical trials across 
the world are either running or planned. 
These involve new substances such as 
AMN 107 (nilotinib, Tasigna®), RAD 001 
(everolimus, Certican®), dasatinib, masitinib, 
or new treatment approaches such as using 
HSP90 inhibitors. This allows us to hope 
for new treatments in the future.
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After-care and follow-up

Close monitoring of patients with GIST, 
whether they are using drug-based targeted 
treatments or not, is indispensable. About 
40% of relapses occur within the first two 
years. Good after-care and follow-up 
should be conducted by a multidisciplinary 
team, with collaboration between the  
different specialist medical areas. The  
after-care intervals, usually every 3 to 6 
months, are determined by the risk factors, 
and the methods used depend on the  
location of the primary tumour and any 
metastases. The usual procedures are: a 
general physical examination, an ultrasound 
scan (of limited value), blood tests and a 
CT of the abdomen. Other examination 
procedures can be used, depending on the 
patient’s condition and the location of the 
primary tumour.

Treatment guidelines

The currently available and accepted 
guidelines for the diagnosis, treatment and 
after-care for GIST patients are the  
following:
n	ESMO Guidelines (European Society 

for Medical Oncology). These guide-
lines were issued in March 2004 and 
are currently being revised in 2008.

n	NCCN Guidelines (National Compre-
hensive Cancer Network). These US 
guidelines were issued in Spring 2007 
and several European GIST experts 
contributed to them.  
(See www.nccn.org NCCN Practice 
Guidelines in Oncology “Soft Tissue 
Sarcoma” V.3.2007)

n	NICE (National Institute for Clinical 
Excellence) “Improving Outcomes 
Guidance for Sarcoma”, published in 
the UK in 2006.

Such guidelines are developed by leading 
international GIST experts, collaborating 
at consensus conferences. Consensus always 
means a collective compromise. This means 
that some aspects of GIST treatment may 
well be viewed differently by different  
experts in their own countries.

The “Bad Nauheim Declaration” is the 
general declaration put forward by all  
global GIST patient organizations in the 
summer of 2007. This demands access to 
adequate treatment and support for all  
patients with GIST, wherever they live in 
the world. The declaration was formulated 
and signed by representatives of all the  
active GIST patient organizations during 
an international conference held between 
the 29th June and 1st July 2007 in Bad 
Nauheim, Germany.

Guidelines: 
You will find the “Bad Nauheim Decla-

ration” after Chapter 12 in this patient 

guide. The NICE IOG is available on 

the Internet and the NCCN, and ESMO 

guidelines will be put on the internet 

once they have been published.

HINT
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1. Introduction

Some key statistics about GIST: 

Incidence	rate	 	 approx.	15	cases	per	million	people

Average	age	at	onset	of	disease	 	 55	to	65

Sex	distribution	 	 approx.	men	54%	/	women	46%

Total	known	global	numbers	for	paedeatric	GIST	 approx.	60

1.1. Sarcomas and GISTs

GIST is the acronym for “gastrointestinal 
stromal tumours.” These are soft tissue 
sarcomas, that can occur anywhere in the 
gastrointestinal tract. Sarcomas are a group 
of variable, malignant tumours that can 
form in connective tissue, as well as in the 
bones or muscle tissue.

In contrast to this, other cancers such as 
lung, bowel or breast cancer, develop from 
epithelial cells. These are the cells that 
make up glandular organs. This difference 
is important, as the two types of cancer 
behave differently and are treated very 
differently.

Sarcomas are far rarer than carcinomas, 
making up about 1% of all malignant 
tumours. Because of this rarity, there are 
unfortunately only very few oncologists 
who have specialized in the treatment of 
sarcomas. Around 10-15% of sarcomas 
originate in the gastrointestinal tract.

By far the majority of the mesenchymal 
gastrointestinal tumours are categorised as 
GISTs. They were only recognized and 
defined as a specific type of tumour in 
1998.

The reason for the development of GIST is 
as yet unknown, as is also the case for 
many types of cancer. Put simply, changes 
occur in the hereditary material within 
the cells from which the cancer originates. 
These mutations cause an uncontrolled 
activation of certain receptors, the 
permanent activation of signals and hence 
continuous tumour cell division.

 Size of the primary 
 tumour at diagnosis:

n* = 147:

Smaller	than	5	cm	 approx.	30%

Larger	than	5	cm	 approx.	70%

 *n = Number

Malignant tumours, 
cancers

Solid Tumours
Leukemias and 

lymphomas

Sarcomas 

e.g., GIST gastro-
intestinal stromal 

tumours

e.g., bowel 
or stomach cancer

Carcinomas
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1.2. Location

50-70% of all GISTs arise in the stomach, 
20-30% in the small intestine, 5-15% in 
the large intestine and rectum. Less than 5% 
of GISTs are found in the oesophagus or 
the abdominal cavity. The most important 
prognostic parameters are tumour size and 
the mitotic rate, a number that describes 
the rate of cell division.

The types of cells in GIST tumours  
can be spindle cell (70-80%), epitheloid 
(20-30%), and just a few are mixed.

 Location based on two patient groups:

	 n*	=	147	 n*	=	486	 in	the	literature

Stomach	 62	%	 45%	 39-70%

Small	intestine	 27	%	 41%	 20-35%

Duodenum	 n.	a.	 4	%	 n.a.

Large	intestine	 8	%	 7%	 5-15%

Oesophagus	 3	%	 1%	 <	5%

   * n = Number n.a. not applicable

Organ or part of organ      Time taken for food to pass through

Oesophagus	 2	to	3	seconds

Stomach	 2	to	4	hours	 	
stomach entrance   
J-shaped, hollow, elastic sac   
pylorus

Bowel

Small	intestine	(length	3	to	5	metres)	 1	to	4	hours	 	
duodenum   
jejunum   
ileum – with ileocaecal valve

Large	intestine	(length	approx.	1.5	metres)	 10	hours	to	several	days	 	
colon (4 different sections)   
appendix   
rectum   
anus

Peritoneum	 not	applicable

Mesenterium	 not	applicable

Omentum	 not	applicable

INFO

Locally restricted GIST primary  
tumour in the stomach

Locally restricted GIST primary  
tumour in the small intestine
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1.3. History

Two scientists, Golden and Stout, called 
attention to soft tissue tumours in the  
gastrointestinal tract as early as 1941.  
They were further investigated by Martin, 
Brown and Pike. Names and classifications 
changed as research progressed. What we 
now call GISTs were sometimes previously 
called leiomyomatosis or leiomyoblastomas.

The name GIST was first used in 1983  
by Mazur and Clark. However, it was  
not until 1998 that GISTs were formally  
classified, after a Japanese pathologist,  
Hirota, had determined that they exhibit 
mutations in KIT. Today, gastrointestinal 
autonomic nerve tumours (GANTs) are 
also classified as GISTs, because they also 
exhibit the KIT mutation.

Two main criteria determine whether a soft 
tissue tumour is classified as GIST: where 
the primary tumour is, and its mutated gene, 
KIT or CD117. It is very important that  
tumour cells from patients with a soft tissue 
sarcoma in the gastrointestinal tract are 
tested for KIT, so that effective treatment for 
GIST can be started. This test should be 
conducted by an experienced pathologist 
who is familiar with GIST. In addition to 
the determination of KIT, it appears that 
identifying the activating mutation in the 
KIT receptor on the exons may also be  
important. 

It should be noted at this point however, 
that about 5% of all GISTs do not express 
KIT, and the GIST is said to be KIT  
negative. KIT is derived from the word “kitten” 

because it was first observed in cats! 

CD117 or KIT is the cellular homologue 

of the oncogene v-KIT, which was first 

described in 1986 in the HZ4 feline  

sarcoma virus.

INFO

Prof S Hirota on the right,  
next to Dr P Reichardt, at an  
international conference

Epitheloid GIST cells under the mi-
croscope

Spindle GIST cells under the  
microscope

Oesophagus

Stomach 

 Small intestine

Duodenum 

Large intestine 

Liver
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1.4. Where GISTs develop

Today, we understand GIST far better than 
we did a few years ago. It was previously 
assumed that GISTs arise from the smooth 
muscle cells in the gastrointestinal tract. 
The discovery that the KIT protein can be 
identified in GISTs contributed towards 
showing that GISTs do not arise in the 
smooth muscles. It is now thought that 
GISTs arise in the interstitial cells of Cajal 
or in their precursor cells. These are small 
cells that are arranged around groups of 
nerve cells in the outer wall of the digestive 
tract. They are a type of pacemaker cell 
for the muscle cells in the gastrointestinal 
tract. GISTs therefore arise in the walls of 
the digestive organs. From there, they do 
not usually spread into the organs, but 
grow outwards into the abdominal cavity. 
Because of this, they are often only 
diagnosed after some time when they 
may already have become large.

Santiago Ramón y Cajal: 
The interstitial cells of Cajal were named 

after the Spanish anatomist and Nobel 

Prize winner Santiago Ramón y Cajal 

(1852 - 1934). They stimulate motility 

in the gastrointestinal tract, thereby 

producing the wave-like movements, 

called peristalsis, which convey the 

food through the gastrointestinal tract.

INFO

Section through a healthy 
stomach wall

GIST arises in the outside layers of 
the stomach wall

Stomach cancer arises in the inside 
layers of the stomach wall

Mucosa

Submucosa 

Internal 
circular muscles

Autonomic 
nervous system

External longitudinal muscles
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1.5. Stages of the disease

Not all GISTs are the same. They can be: 
n	small, 1-2 cm, almost inconspicuous 

tumours,
n	well defined, operable tumours,
n	large, bloody-looking tissue growths,
n	metastatic forms that permeate the 

stomach tissue in a pearl-like fashion, 
with numerous metastases.

As is the case for many other types of 
cancer, the earlier a GIST is discovered, 
and the patient given specialist treatment, 
the better the prognosis.

In contrast to other cancers, there is no 
official classification for the stages of the 
disease in GIST. However, the following 
terms are found in publications, treatment 
guidelines and the results of trials:
n	Small, submucosal GIST 

(located under the mucosa)
n	Locally delimited, operable primary 

tumour
n	Inoperable GIST

n	Metastatic GIST with occasional 
remote metastases or substantial 
metastases

n	Local relapse or local progression: 
disease progression at the site of the 
primary tumour or in a single metasta-
sis or development of new metastases

n	Systemic progression: overall disease 
progression

Special and very rare types of GIST:
n	Familial GIST (Section 1.8.)
n	Paediatric GIST (GIST in children, 

see Chapter 10)
n	EGIST
n	Carney triad (Section 1.10.)

1.6. GIST and metastases

About half of all patients with newly 
diagnosed GIST also have metastases. 
Tumour cells have migrated into other 
organs through the blood stream and have 
produced further malignant secondary 
tumours, or metastases, a process which 
can also occur in most other cancers. 
GIST metastases are often found in the 
liver or abdominal cavity and can be more 
dangerous than the primary tumour. They 
may shut down an organ and are often 
more difficult to treat than the primary 
tumour. They can form a network, spread 
and grow. Metastases in lymph nodes, 
lungs, bones or the brain are rare in GIST.

Site of GIST metastases  
found at diagnosis:

Intra-abdominal	 ~	90%

Liver	 50-65%

Peritoneum		 20-35%

Lymph	nodes	 4-6%

Extra-abdominal	 ~	10%

Bones	 6%

Lungs	 2%

Skin	/	under	the	skin	 <1%

Metastases: 
Each minute, the heart pumps about 

5 to 6 litres of blood around the body. 

This means that tumour cells that 

enter the blood are rapidly distributed 

throughout the entire body. Tumour 

cells may enter the blood when a tu-

mour breaks up and causes internal 

bleeding. This can occur if a tumour is 

discovered too late, during surgery, or 

during the incorrect removal of tissue 

during a biopsy. It is therefore very 

important that GIST operations and 

biopsies are conducted by experts in 

treating GIST.

INFO

Mucosa

Submucosa 

Internal 
circular muscles

Autonomic 
nervous system

External longitudinal muscles
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GIST bone metastases

These are rare and occur in fewer than  
6% of patients. They are more likely to be 
diagnosed at a late stage of the disease than 
at initial diagnosis.

Very little knowledge is as yet available  
on the treatment of GIST bone metastases. 
Experience gained from bone metastases 
in other cancers, is used in treating GIST 
patients. Radiation treatment can often 
give pain relief or even a reduction in the 
size of the metastases. It is important to  
see whether or not there is a possible time 
window for surgery after radiation  
treatment.

Drug treatments for bone metastases  
are generally based on zoledronic acid  
(a biphosphonate, eg Zometa®, produced 
by Novartis). However, there is little  
information or experience yet available  
on whether this treatment really helps in 
GIST, and if so, just how effective it is. 
Zometa® exhibited an anti-tumour effect 
in combination with imatinib in some 
CML cell lines in the laboratory.

1.7. GIST and the liver

1. GIST metastases are often found  
in the liver.

2. Drugs such as imatinib and sunitinib 
are metabolized in the liver. There is 
more about this in chapters 6 and 8.

GIST metastases in the liver

For most gastrointestinal tumours, the 
liver is the organ in which metastases are 
most likely to appear. This is also the case 
for GIST. The blood leaving the stomach 
and bowel f lows directly into the liver. 
This means that GIST cells may enter the 
liver with the blood. Patients often hear 
the term “cyst” in their scan results. A cyst 
is an enclosed cavity in the tissue that can 
be composed of one or more chambers and 
is filled with liquid. Its formation can have 
very different causes and the liquid can be 
interstitial f luid, blood or pus. Liver cysts 

are relatively common and completely 
harmless. (Cysts also often occur in the 
kidneys).

It is important to differentiate between 
harmless cysts and cystically transformed 
GIST metastases. A detailed evaluation of 
the patient’s history is important for this. 
It may be useful to obtain a second opinion 
from a doctor with greater expertise in 
GIST.

A question patients often ask about GIST 
and the liver, is whether the incidence  
of liver metastases can be reduced by a 
particular diet. There is no convincing  
evidence showing that any diet has any  
effect. In general, the doctors recommend 
a balanced, healthy diet and the avoidance 
of excessive alcohol consumption.

Inferior vena cava

Caudate lobe

Quadrate lobe

Portal vein

Hepatic artery

Right lobe of the liver

Left lobe of the liver

Gall bladder

GIST metastasis in the liver
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1.8. Familial GIST

The majority of GIST patients will not 
have inherited the mutation that led to 
their disease from their parents. At some 
point in their lives, they have developed  
a mutation in the KIT gene or in the 
PDGFRA gene. This change triggered a 
series of events, which at some point  
produced a GIST tumour. The mutations 
have only occurred in the tumour cells in 
these patients. All other cells in the body 
also have KIT and PDGFRA genes, but 
these are unchanged. However, patients 
with familial GIST, a very rare form, do 
inherit the changed gene from one of their 
parents. Unlike normal GIST patients, 

1.9. EGIST – Extragastro-
intestinal stromal tumours

The term EGIST is also occasionally  
encountered in publications or patient  
reports. The E represents “extra” and 
means that the tumour is not located in 
the gastrointestinal tract, but in the  
abdominal cavity. Based on recent  
developments, GIST is less and less  
likely to be classified as EGIST, but  
rather as a progressive form of normal 
GIST. In such cases, there are usually  
several primary tumours, or substantial 
metastasis formation in the lining of the 
abdominal cavity (peritoneum). 

What we know about EGIST:
n	in approx. 80% of cases, EGISTs are  

located in the omentum or mesentery
n	EGISTs may exhibit spindle cell  

differentiation
n	resection is the chosen treatment for 

EGIST when it is not advanced, but for 
metastatic EGIST the usual treatment 
would be using imatinib

they carry the KIT gene mutation or the 
PDGFRA gene mutation in every cell of 
their body. This means that GIST can  
occur more frequently than normal in 
these families. The first step towards GIST 
is there before birth. Not only is the  
probability of being affected by GIST 
higher than normal, but it may also  
occur at a younger age.

Familial GIST does not mean that a 

carrier of the mutant gene is certain 

to be affected by GIST. Internationally, 

there are fewer than 20 cases of famil-

ial GIST now known, mainly in France 

and Japan.

If a GIST develops metastases in the 

liver, then this is still GIST and not liver 

cancer. Liver cancer is a different type 

of cancer which starts in the liver. 

 

Doctors cannot predict whether or not 

a patient will develop liver metastases 

during the course of their disease.

IMPORTANTIMPORTANT
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1. Introduction

1.10. Carney’s triad

A further term used in connection with 
GIST is the Carney triad. This tends to 
occur in younger patients and was first  
described in 1977 by Dr J Aidan Carney  
in relation to stomach leiomyosarcomas. 
Carney’s triad is a specific syndromal  
coupling of a GIST with an extra-adrenal 
paraganglioma and a pulmonary chondroma 
(lung chondroma). 

A paraganglioma

is usually a benign, neuroendocrine  
tumour, that arises from an autonomous 
ganglion (paraganglion). It can originate 
in both the parasympathetic and the  
sympathetic nervous system. Depending on 
their location, 10-40% of paragangliomas 
can be malignant and result in metastases. 
However, there are no reliable criteria that 
can be used to predict malignant behaviour.

Pulmonary chondromas  
(lung chondromas)

are benign, cartilaginous lung tumours. 
They cause few symptoms except  
occasionally some wheeziness or shortness 
of breath. The tumours are usually treated 
surgically, although small asymptomatic 
tumours can remain untreated because 
they are benign. In 2004, Vogt et al  
reported the successful thermo-ablation  
of chondromas.

Radiological imaging is important in  
the determination, or exclusion, of a  
simultaneous appearance of at least two  
of the three tumour types for this  
syndrome. 

This has seldom been documented 
in the literature. Other tumours 
may also occur in a few of these 
patients:
n	adrenal cortical adenomas  

(benign tumours in the adrenal cortex)
n	leiomyoma of the oesophagus  

(benign tumour)

In 1999, Carney reported on 
79 patients of whom
n	22% had developed all three tumour 

types,
n	53% exhibited GIST and chondromas,
n	24% exhibited GIST and  

paragangliomas,
n	1% exhibited chondromas and  

paragangliomas – without GIST.

It was often more than 5 years before  
patients developed a second tumour. In 
some patients, it was up to 20 years. Carney’s 
Triad appears to be a familial disease that 
is passed on from one generation to the 
next. Overall, Carney’s triad is generally 
observed in patients under the age of 35 
and the GIST component appears to behave 
like paediatric GIST. There is no clear 
prognosis for patients with Carney’s Triad 
and no recommended treatments, other 
than those used for GIST.

A possible summary definition 
for GIST: 
Non-epithelial, mesenchymal tumours 

of the gastrointestinal tract (soft tissue 

sarcomas), that cannot be allocated 

either to myogenic tumours, or to 

neurogenic tumours. They arise from 

the interstitial cells of Cajal (or their 

precursor cells) and are characterized 

by having the immunohistological 

marker KIT, CD117 (>95%).

INFO

Dr J Aidan Carney 
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2. Genetics and biology

2.1. Genes and receptors

Human genetic material is made up of 
about 30,000 different genes. Each of 
these genes is present in each cell of the 
body, in the DNA, the compound that 
contains the genetic information.

Genes determine the proteins that cells 
produce. Some of these proteins 
communicate with other cells or genes. 
Receptor proteins, which can be thought 
of as “antennae”, are one of the means that 
cells use to help them to receive information 
that is being sent by other proteins. The 
structure of the receptor proteins are 
controlled by the genes in each cell. For 
example, the KIT gene contains instructions 
that tell the cell how to produce KIT 
receptors. So if a cell contains a damaged 
KIT gene, the cell will produce defective 
KIT receptors, and this eventually results 
in a GIST. What causes the damage to the 
gene is unknown, as is the cause of many 
other types of cancer.

Inside the cell’s nucleus there are 

chromosomes, the carriers of genetic 

information. Each human cell contains 

46 chromosomes, 23 from the mother 

and 23 from the father. 

The chromosomes are composed of 

DNA (deoxyribonucleic acid), and 

this in turn is made up of nucleotides, 

which are made of one of four possible 

bases, attached to sugar and phosphate 

groups. Sequences of pairs of 

nucleotides form a gene.

There are no answers to the questions 

“Why have I got GIST? What have I 

done wrong?” There is no proof that 

people with certain personalities are 

more likely to be affected by GIST or 

any other cancer, or that GIST is trig-

gered by painful experiences in the 

past. Even if you have increased the 

risk of cancer by smoking, or through 

living a particular life style, it is better 

to forget about any feelings of guilt, 

and concentrate on living with GIST.

INFO

IMPORTANT
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2. Genetics and biology

2.2. KIT and  
PDGFRA receptors

Most GISTs contain defects in the KIT gene, 
some have a mutation in the PDGFRA gene, 
and a very few GISTs exhibit no mutation 
at all that we know about. These are called 
wild-type GISTs. KIT and PDGFRA are 
two members of a large family of proteins, 
the receptor tyrosine kinases. Around  
90 of these receptor proteins have been 
discovered in the human body and they  
all have different roles.

The KIT gene contains information on  
the construction of the KIT receptor  
proteins and the PDGFRA gene contains 
the information for the PDGFRA receptor 
proteins. GIST cells contain mutations or 
changes in the genes and therefore produce 
defective KIT or PDGFRA receptor   
proteins. These mutations in KIT or 
PDGFRA have the following effects:

n	uncontrolled cell growth, resulting in 
the growth of the GIST 

n	suppression of signalling paths that are 
important for cell death, so that the 
GIST cells do not die of their own  
accord

n	high sugar uptake, to support constant 
cell growth

n	possible migration of GIST cells to 
other parts of the body, so that new  
tumours can form.

KIT receptors and PDGFRA receptors are 
hundreds of protein molecules in the outer 
cell layer. One portion of the receptor is 
outside the cell (extracellular area) and 
one portion is inside the cell (intracellular 
area). These areas are connected to each 
other by a cell membrane.

In a normal cell with KIT receptors, the 
messenger factors called growth or stem 
cell factors, (SCF), bind other proteins to 
the external part of the receptors. 

Through this process, two KIT receptors 
are bound as a pair. This formation of pairs 
activates a “motor” that is located in the 
intracellular area of the receptor, a tyrosine 
kinase. This triggers a sequence of chemical 
reactions within the cell, called a signalling 
cascade. Activation of the KIT receptors 
results in a signal being sent to the cell  
nucleus, which causes cell division and 
growth, and ensures survival. This growth 
signal is usually just a short impulse, that is 
then switched off immediately. PDGFRA 
receptors are activated through interaction 
with another growth factor, the PDGF 
(Platelet-Derived Growth Factor).

Outside the cell

Cell membrane

Inside the cell

KIT receptor PDGF-receptor Stem cell factor SCF

KIT receptor 

Cell membrane

ATP

Signal

Protein

Cell nucleus

KIT receptor 
spontaneously forms pairs 

Signal production even without 
the stem cell factor
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KIT is mutated or changed in 85-90%  
of cases of GIST. KIT mutations result  
in changes to the function of the KIT  
receptors. Mutated KIT receptors  
spontaneously form pairs, which results in 
continuous, uncontrolled tyrosine kinase 
activity. This means that even without the 
growth stem cell factors (SCF or PDGF), 
the receptors cause the GIST cells to  
divide and survive.

It is the target structures such as KIT and 
PDGFRA that represent the treatment 
challenge for new drugs. Modern medicine 
has developed effective drugs which work 
in a highly targeted way. The targeted 
treatments with imatinib, sunitinib or 
nilotinib, block the signal transmission to 
the cell nucleus and so prevent uncontrolled 
growth of the tumour cells. You will find 
more information on this in chapters 6, 8, 
and section 9.12.

2.3. Primary mutations  
in GIST

The following mutations or changes can 
be present when a patient is diagnosed 
with GIST:
n	mutation in the KIT gene – about  

80-85% of cases
n	mutation in the PDGFRA gene –  

about 5-10% of cases
n	no identifiable mutation (wild-type) – 

about 10% of cases – (or the mutation 
was missed!)

Although there are different mutations, 
each primary tumour only has one. This  
is also called the primary mutation.  
These primary mutations in the KIT or 
PDGFRA genes appear in certain regions 
of the gene, called hot-spot regions.

You may recall the section about DNA at 
the beginning of this chapter. The DNA 
in a gene can sometimes be very long and 
only some of its sections, called exons, are 
required to construct receptor proteins. 
These exons are numbered sequentially. 
Scientists use these numbers as addresses 
to describe exactly where the mutation is 
located in the gene and in the associated 
receptor. For example, the KIT gene is  
divided into 21 exons. In GIST, the most 
common KIT mutations are found in  
exons 9, 11, 13 and 17, and in the  
PDGFRA gene in exons 12, 14 and 18.

There are also GISTs in which no mutations 
can be found. These are the wild-type 
GISTs. Almost all paediatric GISTs, and 
GISTs that are connected to another disease 
called neurofibromatosis, are wild type. In 
these there must be mutations in other gene 
sections, as yet unknown, which are the 
cause of the GIST.

A simple comparison: Let us assume 

that the healthy cell is a house with 

lots of bell pushes (= KIT receptors). 

Two adjacent bell pushes KIT1 + KIT2 

must always be pushed simultaneously 

for the bell to ring inside the house. 

If both bell pushes KIT1 + KIT2 are 

pressed simultaneously, they activate 

a device (tyrosine kinase) that sends 

signals to the bell in the centre of the 

house, the cell nucleus. The bell rings, 

the cell divides. A short while later, 

another signal is received from outside 

that stops the ringing and cell division.

In the defective cell – the GIST cell –  

the bell pushes KIT1 and KIT2 have been 

wrongly constructed and automatically 

send out signals without being pressed. 

This sends signals to the bell in the  

centre of the house and the bell rings. 

However, it rings continuously because 

the bell pushes are defective and  

continually set to “ON“. There are no 

signals received from outside to stop  

the ringing. (The GIST cell divides  

continuously.)

EXAMPLE
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2. Genetics and biology

The hot-spot regions or exons are 
numbered like houses in a road. 
Scientists use these addresses  
in order to describe exactly where 
the mutation is located in the 
gene and in the associated  
receptor.

EXON

TM

K1

K1

K1

Ig

Ig

Ig

Ig

Ig

KIT-receptor

AML
(Acute Myeolid  
Leukemia)

GIST

NK/T cell lymphomas

Mastocytosis
Mast cell leukemias
Mast cell leukemias
Seminomas/
dysgerminomas

 Mutations or genetic changes in KIT and PDGFR:

Mutation	 Incidence	rate	in	%	 Imatinib	response	 Cell	type	 Location

KIT	 80	–	85%	

Exon	9	 10%	 Medium	 	 more	common	in	small	intestine

Exon	11	 60-70%	 high	 	 GI	tract

Exon	13	 1%	 low	 	 GI	tract

Exon	17	 1%	 low	 	 GI	tract

PDGFRA	 5-10%	 	 	

Exon	12	 1%	 low	 	 normally	more	common	

Exon	14	 <1%	 unknown	 	 in	stomach

Exon	18	 6%	 none	 	

Wild-type	 10%	 	 	

Neither	KIT	nor	PDGFRA	 	 low	 usually	spindle-cell		

usually spindle-cell 

usually epitheloid 
or mixed



21

2.4. Angiogenesis and 
growth factor VEGF

Angiogenesis is the term used to describe 
the growth of small blood vessels, capillaries, 
mainly from an existing capillary system. 
This is a highly complex process, in which 
the cells required for the formation of the 
walls of the blood vessels are activated by the 
growth factor VEGF (vascular endothelial 
growth factor), among other factors.

An adult has all the vessels he needs, except 
during the healing of wounds and in foetal 
development. Healthy tissue automatically 
controls the formation of new blood vessels 
and this process is controlled by signals 
exchanged between cells.

Angiogenesis in cancer is of considerable 
biological and medical importance. Solid 
tumours depend on an associated capillary 
network that grows with the tumour, to 
supply it with oxygen and nutrients. The 
larger the tumour, the greater the number 
of blood vessels required. GISTs can continue 
to form new blood vessels, so that tumour 
sizes of over 30 cm in diameter are not 
unheard of.

This abnormal tumour angiogenesis is 
enhanced by tumour cell signal transmission 
to the normal surroundings. Tumour cells 
send out a protein, the growth factor VEGF, 
which stimulates the growth of specific 
cells in order to form new vessels.

The prevention of the formation of 
new blood vessels in tumours is called 
anti-angiogenesis. Active drugs called 
angiogenesis inhibitors are now being 
used, as they prevent further tumour 
growth. They work by disrupting signal 
transmission from the GIST cell to the 
VEGF receptors of the cells destined to 
form new blood vessels. This strategy is 
the idea behind the use of the multikinase 
inhibitor, sunitinib.

 

The growth factor VEGF 
stimulates the formation of blood 
vessels, both to the tumour and 
within it. These vessels supply the 
tumour with the oxygen and 
nutrients it needs for its growth. 
The development of secondary 
growths, metastases, will also 
depend on the formation of new 
blood vessels.

Inside 
the cell

Outside 
the cell

Cell 
membrane

VEGF-receptor
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3. Diagnosis and pathology

The diagnosis and treatment of GISTs 
require close interdisciplinary collaboration 
between doctors in a variety of specialist 
medical areas. These are gastroenterology, 
radiology, pathology, surgery and oncology.

GIST patient organizations are now 
supporting several thousand GIST patients 
worldwide. There is a huge variety in the 
stories that these patients tell about how 
their GISTs were diagnosed. Some patients 
were admitted to Accident and Emergency 
departments because of bleeding or collapse. 
Some had symptoms which were ignored 
or misunderstood. Many GISTs were 
found when the doctors were looking for 
something else. GIST patients have been 
referred to all kinds of consultants, because 
GPs often do not recognise the symptoms 
of GIST. It is very important that doctors in 
all f ields should know about GIST, because 
patients will then be diagnosed more 
quickly, treated more appropriately, and 
have the best possible prognosis.

 The same or a similar process applies to most cancers:

	 Imaging

Symptoms	 Examination	 Diagnosis	 Treatment	 After-care	and	follow-up

	 Pathology

Summary of possible symptoms:

Tiredness,	loss	of	appetite,	attacks	of	sweating,	night	sweats,	itching	 	
indeterminate	pain,	discomfort	in	the	abdominal	area,		 	 	
Feeling	of	abdominal	fullness	 	Blockage	(extending	as	far	as	ileus),		 	
Mass	in	the	abdominal	area	which	can	be	felt	 	 	 	
Nausea	 	 	 	 in	50-70%	of	cases

Bleeding,	possibly	associated	with	anaemia	(red	blood	cell	deficiency)	 in	20-50%	of	cases

Problems	with	swallowing,	for	GIST	in	the	oesophagus

Because GIST is so rare, GIST patient 

organizations worldwide recommend 

very strongly that patients with GIST 

should be treated by doctors in centres 

with extensive experience of GIST.

Some patients may wish to obtain a 

second medical opinion, particularly 

when facing the prospect of major 

surgery, which could result in significant 

changes to their lives. Patients have 

the right to obtain a second opinion, 

irrespective of whether they are using 

the NHS or private insurance. The direct 

route is to request a referral from their 

doctor. Most consultants and general 

practitioners will be sympathetic, and 

not take this request to be a criticism 

of their judgement. 

Diagnosis, surgery, therapy, 
progression, after-care 
or clinical trial? 

If you are interested in getting a 

second opinion, then your national 

GIST patient organization will be 

happy to recommend doctors with 

experience of GIST, whom you can 

consult. There will not always be GIST 

experts nearby, because GIST is a rare 

disease. However, as your life and 

health are at stake, distances should 

be irrelevant if it is a question of 

obtaining a reliable second opinion, 

receiving competent after-care, or 

participating in a clinical trial.

INFO

HINT

IMPORTANT
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Around 1/3 are discovered when a CT 
scan is being used to investigate other 
symptom. A successful operation may well 
be possible.

Around 1/3 are discovered very late, 
when the tumour is already so large that 
it can be felt and is causing problems. By 
this time the primary tumour may have 
become inoperable and there may already 
be secondary tumours.

3.1. GIST symptoms

The first symptoms in patients with 
GIST depend on the size of the tumour 
and where it is. GISTs can be quite large 
by the time they are discovered and 
diagnosed, because they often produce 
few symptoms.

Around 1/3 are discovered by chance 
during routine examinations, especially 
during laparoscopy, colonoscopy, computer 
tomography, or during surgical intervention 
for something else. The patient may have 
had no symptoms. Surgery is often possible 
and, in some circumstances, can even be 
carried out during an operation which is 
already under way.

There are three essential steps 
in diagnosis:

• The patient’s subjective perceptions,

- tiredness

- loss of appetite

- attacks of sweating

- night sweats

- itching

- anxiety

• The patient’s objective perceptions,

- what he can see

- what he can feel 

- pain or other symptoms

• Medical findings,

- case history

- physical examination

- blood tests

- diagnostic imaging (x-ray, CT, MRI,  

 ultra-sound, nuclear medicine)

- histological examination of tissue   

 samples ie pathology

The following examination 
procedures may be used 
during the diagnosis of GIST

• Ultrasound

• Endoscopy or endoscopic ultrasound

• Radiography

• CT (computed tomography)

• MRI (magnetic resonance imaging)

• PET (positron emission tomography)

• Histological examination

• Blood tests

INFO

INFO
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3. Diagnosis and pathology

3.2. Clinical and imaging 
diagnostics

The clinical investigation will  
address the following questions:

n	 where is the primary tumour?
n	  is the tumour GIST (KIT / CD117)  

or is it a different type of tumour?
n	  if it is GIST, is it CD117 positive or 

CD117 negative?
n	  which cell type is it, spindle-cell,  

epitheloid or mixed?
n	 how big is the tumour? 
n	 what is the rate of mitosis?  
n	 what is the risk classification?
n	  is it an exon 9 or exon 11 mutation? 

(This question is not yet addressed  
routinely.)

n	  has the tumour metastasised, and if so, 
to what extent?

n	  would it be possible to remove the  
tumour, and the metastases, if these  
are present?

n	  what do blood tests show about the 
general health of the patient?

n	  is the tumour one of the special forms 
of GIST, such as familial, paediatric,  
or Carney’s triad?

The use of several different diagnostic 
procedures may be advisable, because 
GISTs can occur throughout the entire 
gastrointestinal tract, from the oesophagus 
to the rectum, as well as in the abdominal 
cavity and the mesentery. As GISTs usually 
grow out of the organ wall and extend into 
the abdominal cavity, they are often only 
found with conventional gastrointestinal 
diagnostics once they have reached a  
substantial size.

The first examination, aimed at  
diagnosing GIST, usually includes 
the following:

n	 thorough questioning of the patient
n	 physical examination
n	  blood tests for blood cell counts and 

for liver and kidney function 
n	  histology and immunohistochemical 

examination for KIT / CD117, if a  
biopsy has been taken

n	 ultra-sound, 
n	 endoscopy 
n	 endoscopic ultra-sound, 
n	 chest X-ray
n	 CT (computed tomography)
n	 MRI (magnetic resonance imaging)
n	  in exceptional cases: PET (positron 

emission tomography)
n	 surgical assessment

Ultrasound

This uses high-frequency sound waves  
to reveal an image of internal organs. 
Advantages:
n	 Quick method of showing whether  

a tumour is present
n	Non-invasive
n	Cheap
n	Can give better differentiation between 

cysts and metastases in the liver
Disadvantage
n	 An imprecise tool which can only  

show the presence of a tumour and  
its approximate size

Endoscopy

A light and a camera are inserted into the GI 
tract. This may be help with the diagnosis 
of the primary tumour. However, we now 
know that some tumours cannot be seen 
using endoscopy, e.g.
n	tumours that arise from the external 

layers of the gut wall. These do not 
grow inwards, but outwards into the 
abdominal cavity,

n	tumours in the small intestine may  
escape detection by both gastroscopy 
and colonoscopy.

  A CT (computed tomography) 
scanner

endosocopic ultra-soundEndoscopy



2�

It may be possible to take tissue samples 
endoscopically to investigate the histology 
before surgery

Endoscopic Ultrasound

This is similar to endoscopy but as well as 
the light and the camera, a tiny ultrasound 
device is also inserted into the GI tract. 
This can give a much more precise image 
of the tumour than ultrasound from outside 
the body.

CT

Computed tomography, a procedure using 
x-rays and contrast agents, is the most 
widespread examination method used for 
the diagnosis, assessment, surgical planning, 
and follow-up for GIST. A CT examination 
of the abdomen and thorax will probably 
confirm the diagnosis and show whether 
any metastases are present.
CT is used for:
n	 diagnosis of the primary tumour
n	  assessment of the size of the primary 

tumour
n	  finding metastases
n	 evaluation of a response to treatment
n	 checking for a tumour recurrence 
n	 checking for growth of the tumour(s)

The ways in which tumours show up  
on a CT scan can be very variable:
n	Small tumours which absorb the contrast 

agent evenly are well defined
n	Large tumours may be less well defined, 

because they often absorb the contrast 
agent unevenly and sometimes already 
have necroses or air inclusions.

MRI
Magnetic Resonance Imaging, a procedure 
using a magnetic field, is an alternative to 
CT.
Advantages:
n	does not use x-rays
n	can be used in cases of allergies to the 

contrast agents needed for CTs
n	often produces better images of some 

organs
Disadvantages: 
n	expensive
n	takes longer
n	not suitable for patients suffering from 

claustrophobia
n	cannot be used for patients with  

artificial hips or other metal parts
n	cannot be used for patients with  

pacemakers
n	there is as yet no standardised density 

measurement scale equivalent to the 
Hounsfield Units generated by CT 
scans.

PET

Positron emission tomography is an  
imaging procedure that can be used to 
highlight metabolic activity in the body by 
showing the distribution of a radioactively 
marked substance. Cancer cells absorb  
glucose at a far higher rate than most 
healthy tissues. The glucose is coupled to 
radio-active marker so that the growing 
tumours are highlighted on the PET scan. 
This technique can be very helpful in 
evaluating the response of tumours to a 
new treatment. 

The amount of radioactive material  
used is extremely small and has a very 
short half-life, which means that the  
radio activity will have disappeared  
within a day or so. The radiation risk  
is minimal.

This is an expensive procedure and not 
many hospitals have the equipment.

Metastases revealed by  
a PET image

A PET (positron emission tomo-
graphy) scanner

CT image showing several  
metastases in the liver
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3. Diagnosis and pathology

3.3. Biopsy

Tissue examination is indispensable in the 
diagnosis of a GIST. This is either conducted 
on a tumour that has already been surgically 
removed, or on a tissue sample which has 
been taken by putting a hollow needle 
into the tumour. This can be done using 
endoscopy, or through the abdominal 
wall. This process is called taking a biopsy.

This tissue is then investigated under  
the microscope. A biopsy is not usually 
recommended if the tumour can be  
removed easily. A biopsy may pose a risk 
of bleeding to the patient, as GISTs are soft 
and have a very extensive blood supply. 
There is also the risk of rupturing the  
tumour and spreading the tumour cells. 
An endoscopic biopsy is preferable to a  
biopsy through the skin, because then any 
tumour cells that get released will simply 
pass through the gut with no risk of 
spreading the tumour.

Biopsies may sometimes be done:

n	For primary diagnosis, when tissue can 
be sampled to find out whether a GIST 
is actually present.

n	In a suspected diagnosis of inoperable 
GIST, when neoadjuvant treatment is 
being considered.

n	If there is diagnostic uncertainty such 
as, “Is this a GIST, a different type of 
tumour, or a benign change?”

n	For the determination of the mutation 
status with disease progression, or in 
the course of a clinical trial.

3.4. Histological diagnostics 
(pathology)

Pathology is the study of the changes in 
cells, tissue and organs, due to disease. 
Doctors who do this work are called  
pathologists. The pathologists will give a 
definitive diagnosis, and data which will 
contribute towards the treatment and 
prognosis.
 
Understanding the pathology of GIST  
requires a great deal of expertise, and this 
tends to be available only in specialist  
centres. A request for a second opinion 
would include a review of the pathology.

The pathologist’s role in GIST:

n	Primary diagnosis, based on the part  
removed surgically or tissue taken by a  
biopsy
n  definitive diagnosis of GIST  

 (KIT / CD117)
n  differentiation from other tumours  

 in the GI tract
n  differential diagnosis KIT /  

 CD117 negative GIST
n  risk classification in accordance with 

 the Fletcher scale
n  in some cases an exon determination 

 will also be carried outPreparation of tumour tissue in 
pathology:

From image 1 (bottom left) –  
the source tissue >>> to image 4 – 
a thin section of tissue for  
subsequent examination under 
the microscope.

1 2 3
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n	During an operation: 
(during surgery, a frozen section 
analysis will be conducted in order 
to determine the required extent of 
a surgical intervention) 
n  examination of the margins of the 

 removed tissue for possible remains 
 of tumours
n  examination of the local lymph 

 nodes

n	When dealing with disease progression:
n  mutation analysis and/or exon 

 determination of the secondary 
 mutation

n	Miscellaneous:
n  to re-examine tissue samples taken

  earlier for possible reclassification 
of a previously resected tumour

n  to contribute to tumour databases 
 for research

In 1858, Rudolf Virchow developed 

cellular pathology, which investigates 

pathological changes in the body’s 

cells.

„Every disease is based on changes in 

a larger or smaller group of cellular 

units within the living body.“

„The essence of disease, that has been 

sought for so long, is cellular change.“

INFO
Pathologist working 
at a microscope

Immunohistochemical staining of 
tumour tissue for the determination 
of CD 117 (KIT) and the diagnosis of 
GIST.

Staining of KIT positive tissue 
under the microscope

4
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3. Diagnosis and pathology

3.5. Tissue sample and KIT 
antibodies

An examination of tumour tissue is  
essential for the diagnosis of cancer  
and GIST. This is either taken during  
surgery or through a biopsy.

Immunohistochemistry is a method of  
investigating the tissue sample. It involves 
the pathologist applying antibodies to  
the tissue sample. These antibodies are  
designed to react with specific proteins  
on the cell surface. If GIST is suspected, 
the most important antibody that is applied 
to the tissue sample, is the KIT antibody. 
If this antibody binds to the specific KIT 
receptor protein on the cell surface, a  
colour change appears. 

More than 95% of GISTs give a positive 
response to the KIT/CD117 antibody.

3.6. Risk assessment

A great deal of research has been carried 
out in order to classify GISTs and to study 
their malignant behaviour. The words 
“benign” or “harmless” should not be 
used in connection with GIST, as all 
GISTs are potentially malignant. All 
GISTs – even very small ones – can lead to 
metastases over the course of time. Many 
factors that can lead to an increased risk of 
metastases have been investigated. The 
two most frequently cited are tumour size 
and the rate of mitosis. The rate of mitosis 
is the proportion of cells that are dividing, 
and therefore indicates how fast the tumour 
is growing. The pathologist reports this as 
mitotic count per 50 HPF (high power 
fields under the microscope).

Oncologists now also take the site of the 
primary tumour into account, as well as 
Fletcher’s table, when assessing the risk of 
metastases.

The risk assessments certainly make  
clinical sense. They can indicate the risk  
of a subsequent relapse and suggest the  
appropriate interval between check-ups.

This table, developed at a GIST workshop,  
is now known as Fletcher’s Table.

Risk	group		 Tumour	size		 Mitotic	count/50	HPF*		Frequency/Incidence**

Very	low	risk		 <2	cm		 <5		 12%

Low	risk		 2-5	cm		 <5		 33%

Moderate	risk	 <5	cm		 6-10		 20%

	 5-10	cm		 <5

High	risk	 >5	cm		 >5		 23%

	 >10	cm		 any

	 any	size	 	>10

   Source: Fletcher CDM et al. 2002 *high power f ield **Kindblom, 2003

According to pathologists experienced 

in GIST, it is imperative that each count 

is made at 50 HPF (high power fields). 

It would be fundamentally wrong to 

count only 10 HPF (high power fields) 

and to then obtain the required result 

by multiplying by five.

IMPORTANT

Diagnosis: GIST



29

3.7. Reclassifications

It is possible that, prior to the year 2001, 
KIT was not tested for in pathological  
examinations of tumour cells. These  
patients may have a GIST, but would  
have been given another diagnosis, such  
as leiomyosarcoma (See INFO).

Because of recent improvements in  
diagnostics, some tissue samples taken 
from patients with sarcomas in the  
gastrointestinal tract have been re- 
investigated. As a result, around 30% of 
other sarcoma diagnoses were reclassified 
as GIST. It can be assumed that there are 
probably still patients across the globe who 

have a GIST that has not yet been identified 
as such. The new techniques for diagnosis 
and treatment could mean better survival 
outcomes for them.

3.8. Prognosis before and 
after imatinib treatment 
became available

No doctor who really knows about GIST 
will give a probable prognosis. Not all GISTs 
behave in the same way! The development 
of a GIST is dependent on many different 
factors, such as the location of the primary 
tumour, the tumour size, the cell type, 
cell proliferation rate, the mutation status, 
the extent of removal at resection, the  

degree of metastasis, and much more. It is 
therefore extremely difficult to predict the 
future course of a GIST, let alone to provide 
a prognosis.

Now we have imatinib, sunitinib and 
other targeted treatments, the prognosis 
for patients with GIST has improved  
enormously. Since the first GIST patient 
was treated in an imatinib trial in Helsinki 
in March 2000, GIST research and clinical 
practice have progressed in leaps and 
bounds. While the average survival time 
for a patient with metastatic disease was  
19 months before imatinib, there are many 
patients today who are still well after 6 years 
with drug treatment.

Statistics before imatinib:

5-year	survival	rate

All	patients	 	 28-35%

Patients	with	R0	resection	 	 approx.	42-54%

Patients	with	metastases,	or	inoperable	tumour	or	with	local	relapse	 <	10%

Average	survival	time

R0	resection	 	 66	months

R1/2	resection	 	 22	months

Metastatic	disease	 	 19	months

Local	recurrence	 	 12	months

  

Soft tissue tumours with the 
following diagnoses might  
actually be a GIST: 
leiomyoma, leiomyosarcoma,  

leiomyoblastoma, neurofibroma, 

schwannoma, neurinoma,  

neurogenic sarcoma, granular cell  

tumour, malignant mesenchymal  

tumour, malignant peripheral nerve 

sheath tumour, fibroma.

INFO

Should you, as a patient or relative, 

see survival statistics in publications or 

lectures, please remember that these 

are historical values based on many 

patients, NOT a personally applicable 

prognosis for YOU. It would be  

entirely wrong to derive a prognosis 

for your own survival from this data.

IMPORTANT

Diagnosis: leiomyosarcoma Diagnosis: malignant peripheral 
nerve sheath tumour (MPNST)
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3. Diagnosis and pathology

3.9. The search for prognostic 
markers

In spite of the histological criteria defined 
to date (presence of KIT / CD-117 and the 
classification of risk by tumour size and 
mitotic rate according to Fletcher), the 
prediction of tumour behaviour in patients 
with GIST remains a huge challenge for 
pathologists. One of the important tasks 
now is the search for “alternative markers” 
that give better prognostic evaluation.

3.10. Determination of  
mutation status

You may recall previous references to exons. 
These are addresses that describe exactly 
where the mutation is located in the gene 
or in the associated receptor. For example, 
the KIT gene is divided into 21 exons. In 
GIST, the most common KIT mutations 
are found in exons 9, 11, 13 and 17, and in 
the PDGFRA gene, in exons 12, 14 and 18.

In the early days of GIST diagnostics, the 
determination of the mutation status in 
the tissue sample (exon determination) 
was a laborious and expensive process. It 
was only conducted within the framework 
of clinical trials and for GIST registries in 
pathology institutes.

Unfortunately exon determination is not yet 
conducted on a routine basis, and in many 
countries the health providers will not pay 
for it. These investigations will become more 
important in the future, when several drugs 
that exhibit varying efficacy for different 
mutations are available for the treatment of 
GIST. It should then be possible to give the 
best drug, or combination of drugs to each 
patient.

If you would like to find out what your 
primary mutation is, then please ask the 
doctor treating you for exon determination 
for the primary tumour. The hospital that 
diagnosed you with GIST stores sections of 
your tumour embedded in paraffin blocks. 
Your doctor can request these blocks at 
any time and send them to a pathology  
department with experience in GIST and 
exon determination, for mutation analysis. 
The costs are sometimes covered by  
insurance companies. GIST experts  
sometimes ask for the analyses to be  
conducted for research, or patients can  
pay for the analyses privately. An analysis 
of exon 9 and 11 will probably cost around 
200 EUROs. (In 2008). Some specialist 
centres in the UK are beginning to do 
these analyses routinely. 

3.11. Role of secondary  
mutations

Later on, in Chapter 7, you will read quite 
a lot about progression and resistance to 
imatinib. New mutations are one reason 
why imatinib may cease to be effective 
and allow the disease to progress. In about 
50% of patients, “genetic resistance”  
occurs during treatment, due to secondary 
mutations.

The KIT mutations currently known to be 
responsible for resistance to imatinib are: 
For example – exon 11 and exon 17: this is 
a sub-address in the respective exons.

Mutation analysis for secondary mutations, 
is possible. For this, tissue from the resistant 
tumour is analysed for secondary mutations 
by a complex process that can sometimes 
take several days. The procedure is currently 
only common within clinical trials and is 
not yet of any relevance to treatment. You 
can read in Chapter 9 (Clinical trials) 
about the fact that there are very few trials 
on substances that target specific addresses 
in secondary mutations.

In English publications, the term  

“genotyping“ is also found instead of 

mutation analysis or exon determination. 

The genotype is the genetic make-up 

of an organism and represents its precise 

genetic constitution, or the individual 

set of genes that it carries in the cell 

nucleus. The term “genotype“ was 

coined by the Danish geneticist Wilhelm 

Johannsen in 1909. With reference to 

GIST, this means the mutation in the 

KIT and PDGFRA genes.

INFO
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4. Treatment options

Prior to the availability of targeted therapies, 
GIST patients had a very limited selection 
of treatment options. Metastatic GISTs 
were previously almost always fatal. There 
is still an urgent need to find new ways of 
treating patients.

4.1. Radiotherapy and  
chemotherapy

The GIST response to radiotherapy is  
very poor. For this reason, radiotherapy  
is only used for GIST if there are bone 
metastases. In the past, many patients with 
metastatic GIST underwent several courses 
of chemotherapy even though the success 
rate was low, simply because there were no 
alternatives. 

4.2. Surgery

Surgery still plays a central role in the 
treatment of GIST. The R0 resection, that 
is removal of all the tumour back to healthy 
tissue, still gives the best prognosis according 
to all the data we have. Operable tumours 
should therefore always be surgically  
removed if complete removal is possible. 
There is more information on surgical 
treatment in Chapter 5.

4.3. Local ablative therapies

There are several options for local treatment 
of GIST metastases in the liver, depending 
on the location, extent and size of the  
metastases. The following treatments are 
currently used:
n	Surgery common
n	Thermal procedures using heat or cold
n radiofrequency ablation (RFA)
 common
n laser-induced thermotherapy (LITT) 

occasional
n Cryoablation    

very rare
n	Chemoembolization  

 rare
n	Injection of alcohol

 very rare

The individual procedures are discussed in 
more detail in Chapter 5

4.4. Targeted therapies

The development of Glivec® by Novartis 
and its licensing were not only milestones 
in the treatment of leukemia and GIST, 
but also prompted the development of a 
new generation of cancer drugs, the  
targeted drugs. Treatment using imatinib 
or sunitinib is still sometimes incorrectly 
called chemotherapy. In fact it represents  
a new kind of treatment, called targeted 
treatment. 

But what does this mean exactly?

In chemotherapy, a poisonous drug is 
given to the patient, usually by injection 
or infusion, in the hope that it will affect 
the fast growing tumour cells. However, 
the drug also affects fast growing healthy 
cells, weakens the patient’s immune system 
and causes side effects that can be severe.

Imatinib and sunitinib, and the group of 
targeted therapies they belong to, are drugs 
that were developed in order to target  
specific regions of the diseased tumour 
cells. They therefore cause far fewer side 
effects than ordinary chemotherapies. 
Other active ingredients that are currently 
only being used on GIST in clinical trials, 
are nilotinib, dasatinib, sorafenib, vatalanib, 
and masitinib. The word-ending “nib”  
indicates that they belong to the groups of 
drugs called the tyrosine kinase inhibitors 
and the multikinase inhibitors.

RFA electrode

Use of RFA, as it appears on a CT 
scan
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4.5. Multimodal treatment

The way in which GIST is now treated is 
called a multimodal treatment. This means 
a sequence or combination of
n	surgery,
n	targeted treatments using imatinib and 

sunitinib
n	new treatments as part of clinical trials 

A complete cure for GIST is not yet 
available if the tumour recurs after 
removal of the primary tumour. The 
therapeutic aims are therefore,
n	to keep the disease under control,
n	to shrink all tumours as much as 

possible,
n	to prevent the recurrence of GIST – 

or to postpone it for as long as possible,
n	to prevent, or delay any further growth 

in the tumour,
n	to avoid any further spread of the 

tumour into neighbouring tissues or 
metastasis into other organs.

The aim is to gain as much time as is 
possible for the patient, and allow him to 
reach normal life expectancy, ensuring as 
far as possible that an acceptable quality 
of life is maintained.
The multimodal treatment of GIST 
emphasizes the importance of  
interdisciplinary collaboration 
between pathologists, radiologists, 
gastroenterologists, surgeons and 
oncologists, all with experience of 
GIST. Only this team-work guarantees 
the best possible treatment, specifically 
tailored to the needs of the patient.

This diagram produced by Dr Peter Reichardt 
summarises these interactions.
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4. Treatment options

Reichardt, Eur J Cancer 2006 

(updated for Das Lebenshaus 

(September 2007)

Reichardt, Eur J Cancer 2006 

(updated for Das Lebenshaus 

(September 2007)

Detection of intra-abdominal tumour, 
diagnosis of GIST

Evaluation of the tumour with biopsy, 
if recommended

Histological diagnosis of GIST, 
Risk classification and possibly mutation 

analysis, at least for exon 9 and 11

Metastatic GIST: 
imatinib 400 mg/day 
(800mg for exon 9)

Inoperable GIST: 
imatinib 400 mg/day 
(800mg for exon 9)

Imatinib neoadjuvant trial – 
(to make tumour operable)

Stable disease 
or response

Now operable: 
surgery

Imatinib intolerance: 
sunitinib

Continuation of 
imatinib

General
progression

Progressive
desease

Disease
progression

General
progression

Incomplete resection: 
imatinib 400 mg/day 
(800mg for exon 9),

Complete resection: 
adjuvant imatinib in 

trial, depending on risk 

Localised
progression

General
progression

Imatinib
dose increased to 

800 mg/day 
+ local treatment 

(surgery, RFA, LITT)

Imatinib
dose increased 
to 800 mg/day

Imatinib 600 mg/day 
+ RAD 001 (trial)

Sunitinib 50mg/day 
or less

Participation in nilotinib 
trial not possible: 

Off-label or 
compassionate use

2 x 400mg/day 
nilotinib vs. Best 
Supportive Care 

(trial)

Operable:
surgery
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On the next page, you will find a 
summary of the recommended treatment 
options, put together by the authors. 
It follows current treatment guidelines 
(NCCN). Note that the table cannot 
cover all situations in detail and that the 
general recommendations made here may 
not be appropriate for every patient. 
Please talk to the doctor treating you 
if you have any questions about your 
particular situation.
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4. Treatment options

Summary	of	disease	stages	and	treatment	options

Treatment	options

Stage	of	disease	

SURGERY LICENSED DRUG TREATMENTS OTHER DRUG TREATMENTS CLINICAL TRIALS FOLLOW-UPS

Type of open surgery Laparoscopic Surgery Local ablative procedure Imatinib 
400 mg 
first line

Imatinib 
800mg first or 
second line

Sunitinib 50mg , 
cyclical, 
second line

Sunitinib 37.5mg 
continuous, 
second line

Neoadjuvant therapy 
+ possible subsequent 
surgery

Adjuvant therapy after 
surgery

Trials of 
new drugs

Follow-up and 
after-care

Small, submucosal GIST Keep under observation Keep under observation

Localised,  
operable primary tumour < 5cm

Aim for R0 surgery Aim for R0 surgery Depending on risk:  
not more than 12 weeks 
after Surgery

Localised,  
operable primary tumour > 5cm

Aim for R0 surgery Depending on risk:  
not more than 12 weeks 
after Surgery

Inoperable GIST – depending on 
status, risk and location

For exon 9 For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Metastatic GIST – 
single, remote metastasis

Only for anticipated  
obstruction

Only for anticipated  
obstruction

For exon 9 For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Metastatic GIST –  
extensive metastases

Only for anticipated  
obstruction

Only for anticipated  
obstruction

For exon 9 For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Local progression after  
R0 surgery

If smaller than 5 cm

Local progression 
with 400mg imatinib

If smaller than 5 cm

Local progression  
with 400mg imatinib

Depending on status, risk, size, 
location

Depending on status, 
risk, size, location

Depending on status, risk, 
size, location

Up to 800mg For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Local progression  
with 800mg imatinib

Depending on status, risk, size, 
location

Depending on status, 
risk, size, location

Depending on status, risk, 
size, location

if 50mg produces unacceptable  
side effects

Systemic progression  
with 400mg imatinib

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Up to 800mg For imatinib  
intolerance

if 50mg produces unacceptable  
side effects

Systemic progression  
with 800mg imatinib

Only for anticipated 
obstruction

Only for anticipated  
obstruction

Only for anticipated  
obstruction

if 50mg produces unacceptable  
side effects

Systemic progression 
with sunitinib

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Green = standard treatment

Blue = possible – for consideration

Orange = not recommended 
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Summary	of	disease	stages	and	treatment	options

Treatment	options

Stage	of	disease	

SURGERY LICENSED DRUG TREATMENTS OTHER DRUG TREATMENTS CLINICAL TRIALS FOLLOW-UPS

Type of open surgery Laparoscopic Surgery Local ablative procedure Imatinib 
400 mg 
first line

Imatinib 
800mg first or 
second line

Sunitinib 50mg , 
cyclical, 
second line

Sunitinib 37.5mg 
continuous, 
second line

Neoadjuvant therapy 
+ possible subsequent 
surgery

Adjuvant therapy after 
surgery

Trials of 
new drugs

Follow-up and 
after-care

Small, submucosal GIST Keep under observation Keep under observation

Localised,  
operable primary tumour < 5cm

Aim for R0 surgery Aim for R0 surgery Depending on risk:  
not more than 12 weeks 
after Surgery

Localised,  
operable primary tumour > 5cm

Aim for R0 surgery Depending on risk:  
not more than 12 weeks 
after Surgery

Inoperable GIST – depending on 
status, risk and location

For exon 9 For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Metastatic GIST – 
single, remote metastasis

Only for anticipated  
obstruction

Only for anticipated  
obstruction

For exon 9 For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Metastatic GIST –  
extensive metastases

Only for anticipated  
obstruction

Only for anticipated  
obstruction

For exon 9 For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Local progression after  
R0 surgery

If smaller than 5 cm

Local progression 
with 400mg imatinib

If smaller than 5 cm

Local progression  
with 400mg imatinib

Depending on status, risk, size, 
location

Depending on status, 
risk, size, location

Depending on status, risk, 
size, location

Up to 800mg For imatinib  
intolerance

For imatinib intolerance or if 50mg 
produces unacceptable side effects

Local progression  
with 800mg imatinib

Depending on status, risk, size, 
location

Depending on status, 
risk, size, location

Depending on status, risk, 
size, location

if 50mg produces unacceptable  
side effects

Systemic progression  
with 400mg imatinib

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Up to 800mg For imatinib  
intolerance

if 50mg produces unacceptable  
side effects

Systemic progression  
with 800mg imatinib

Only for anticipated 
obstruction

Only for anticipated  
obstruction

Only for anticipated  
obstruction

if 50mg produces unacceptable  
side effects

Systemic progression 
with sunitinib

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Only for anticipated  
obstruction

Green = standard treatment

Blue = possible – for consideration

Orange = not recommended 
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4.6. Targeted treatments  
and response criteria

In oncology the success of a treatment is 
generally called the response. The tumour 
may shrink or stop growing. A distinction 
is made between full remission, in which 
no tumours can be detected, and partial 
remission, in which the tumours remain 
but become stable. The traditional criteria, 
the WHO or RECIST1 criteria, which  
depend on reduction in tumour size, do 
not apply to GIST. New criteria for the 
evaluation of response in GIST have been 
developed by the radiologists Dr Choi in 
Houston and Dr Antoch in Essen. Tumour 
density measured in HU (Hounsfield 
Units), is the important factor. The size of 
the tumour as seen on a CT scan before 
the start and after 4 weeks of treatment, 
may be the same, but if the density in HU 
is reduced, this is considered to be a response. 
It has not yet been decided what change in 
density is needed. This will certainly be 
defined more clearly in the near future.

1 Response evaluation criteria in solid tumours (National 

Cancer Institute)

Remission: 
Remission: Term used in the evaluation 

of the result of treatment. A distinction 

is made between total remission, in 

which no tumours can be detected, 

and partial remission, in which some 

tumours have disappeared, or shrunk.

Treatment response according 
to WHO criteria:
CR, complete remission

PR, partial remission

SD, stable disease

PD, progressive disease

INFO
GIST before the start of imatinib 
therapy

GIST with imatinib treatment:  
no change in size, but a change in 
the tissue structure and reduction 
in density (cystic transformation)

Reduction in size as response  
criterion
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4.7. Targeted treatments and 
non-compliance

The treatment of many diseases requires 
the patient’s cooperation. Compliance 
means that the patient is following the 
doctor’s instructions. This is particularly 
important when talking about taking 
drugs for chronic diseases such as GIST. 
The right number of tablets must be taken 
in the recommended way. If the patient 
does not do this, he or she is said to be 
non-compliant. This can have dramatic 
consequences for the success of treatment.

Reasons for non-compliance in 
GIST patients can be:
n	Side effects of the drug

- inadequate treatment of side effects
- the patient’s unwillingness to take the 

full dose because a lower dose seems to 
produce fewer side effects

n	Psychological factors
- forgetfulness (age, stress, etc.), resulting 

in the daily dose not being taken
- the patient does not want to be  

reminded of the disease by having  
to take the tablets

- the patient feels better so doesn’t  
take the tablets, or only takes them 
sometimes

n	Lack of information
- the patient does not know the  

consequences of not taking the drug. 
This may be because the doctor has 
not explained the treatment carefully 
enough because of lack of time, or  
because the doctor has insufficient 
knowledge himself.

- the patient has insufficient education 
to understand the doctor’s explanation, 
and cannot read any written information 
he or she is given

- the patient resorts to alternative  
therapies, healing methods, etc., and 
believes that he or she no longer needs 
the prescribed treatment and so stops 
taking it 

The targeted treatments are life-long 
treatments. They should be taken for  
as long as they are effective or until  
other treatment is prescribed, which may 
include clinical trials. There is further  
information in Chapter 6 on stopping  
imatinib and the “f lare-up phenomenon”, 
the rapid growth of the tumour after  
stopping the drug.

A form of diabetes mellitus is treated 

with life-long insulin therapy. The  

patient must regularly take insulin  

regularly, usually by injection.  

Non-compliance, may result in  

hyperglycaemia and a life-threatening 

situation.

Should you suffer from very bad side 

effects from your drugs, do not stop 

taking them of your own accord, but 

talk to the doctor treating you. Then 

work with him to try to find a solution. 

This may take time and perseverence.

Dealing with side effects 
There are things you can do to help 

with many of the side effects, using 

both conventional medicine and  

complementary therapies. Listing all 

these measures here would go beyond 

the scope of this guide. Many GIST 

patient organizations have developed 

resources in collaboration with medical 

practitioners with experience of GIST. 

Contact your GIST patient organization 

or the doctor treating you, and ask for 

help.

HINT

IMPORTANT

EXAMPLE
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4.8. Discussion of  
other therapies

Hyperthermia
is the term used in medicine for a treatment 
in which the body temperature is artificially 
increased. Overheating can be applied to 
the entire body, and also to regions or  
individual organs. The raised temperatures 
increase blood circulation in tumour tissue 
and can bring about an improvement in 
the effects of radio- and chemotherapy.

There are currently no data available, 
based on experience or from trials, on 
GIST and hyperthermia. The experience 
at most centres that use hyperthermia is 
based on other sarcomas in combination 
with radio- and/or chemotherapy. There 
is no information about thermal treatment 
used with imatinib or sunitinib.

Because GISTs usually occur in the  
stomach and small intestine, both regions 
that are difficult to reach with hyperthermia, 
and because of the excellent response to 
imatinib, it is difficult to find an ethically 
justifiable reason for using hyperthermia 
in GIST.

Alternative therapies

Alternative medicine is a collective term 
for different healing methods or diagnostic 
concepts that aim to offer an alternative  
to evidence-based, scientifically tested 
medicine. The most familiar alternative 
healing systems in our culture are  
homeopathy, and other herbal remedies.

Alternative procedures are often based on 
assumptions, and not on proof, trials or 
data. In cases where the methods can be 
assessed scientifically and have been tested, 
their effects have either been disproved, or 
insufficient evidence found to show that 
they were better than a placebo. 

Mistletoe therapy is a hotly debated method 
of treatment in alternative medicine that was 
developed in Germany. It is one of the most 
commonly used therapies in alternative 
medicine for cancers in the German-speaking 
world. It is rejected by most doctors, as there 
is no proof that it works. There is nothing 
that would justify the use of mistletoe either 
as a complement to, or instead of, a  
targeted therapy for GIST. Those medical 
practitioners with most experience in GIST 
try to stop patients experimenting with it, 
as potential interactions with the targeted 
treatments have not been investigated.2 

There are four recommendations 
about using complementary  
therapies when undergoing  
treatment for GIST:

1. All procedures should only serve to 
support the established treatments, not 
to replace them. The objectives should 
be to increase the feeling of wellbeing 
and the quality of life, to strengthen the 
immune system and to treat side effects.

2. It is vital that all complementary  
therapies being considered should be 
discussed with the doctor in charge of 
treatment. This is because such therapies 
can interact with targeted drugs.  
A doctor-patient relationship relies on 
mutual trust. 

3. Within the area of cancer treatment, 
there are now unfortunately many  
dubious offers that are not aimed at 
your health, but at your wallet. These 
“pseudotherapies” appeal in particular to 
those patients for whom the established 
treatments are no longer effective and 
who are sometimes desperately searching 
for other options. There is unfortunately 
no evidence that GIST can be cured or 
controlled by diets, vitamin cocktails, 

meditation, acupuncture, or other such 
options. If such knowledge were available, 
then GIST experts would know about 
it and would use it to the patients’  
benefit.

4. GIST patients will often get the strangest 
advice from family and friends. One of 
them will have read this, another will 
have heard that, and grandmother may 
swear by using apricot kernels! This  
advice, often very well meant, can put 
the patient under emotional pressure. 
“If you don’t do this, then on your own 
head be it!” The patient and the doctor 
together are in charge of the illness, and 
they must remain in control. 

 2 Very little-known outside the German-speaking world

This is not a general rejection of  

complementary therapies. They can 

certainly be used in parallel with  

established medical cancer treatment. 

However they do not destroy cancer 

cells. They are aimed at strengthening 

the immune system, and supporting 

the general health of the mind and 

the body. We now know that recovery, 

quality of life and general wellbeing 

can often be helped by complementary 

therapies, used in conjunction with 

the actual treatment. This combination 

may help to reduce side effects.  

Approximately 80% of today’s cancer 

patients are interested in complementary 

therapies and up to 60% are already 

using them together with their medical 

treatment.

IMPORTANT
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In surgery such as a gastrectomy (removal 
of the stomach), diseased organs are either 
fully or partially removed. Organ systems 
that are obstructed are opened up again, 
new organs or prostheses are implanted.

Surgeons usually specialise in one part of 
the body or one kind of surgery. There are 
thoracic or chest surgeons, cardiac or heart 
surgeons, neurological surgeons etc. The 
surgeons that GIST patients are most likely 
to meet are the Upper GI surgeons who 
specialise in the oesophagus and stomach, 
the lower GI surgeons, who operate on the 
rest of the gut, and liver surgeons. Some 
gut surgery is now done by surgeons who 
have specialised in laparoscopic surgery. 
Occasionally, if the surgery is going to  
involve several organs, a highly expert 
general surgeon will be used.

5.1. Surgery for GISTs

Surgical treatment, sometimes referred to 
as a resection, has a central role in the 
treatment of GIST. However,

n	An operation alone is often insufficient 
for the complete treatment of GIST.

n	A complete R0 resection is possible  
in about 85% of patients with only  
primary tumours.

n	About half of GISTs are locally limited 
and therefore suitable for surgery. 
However, details of the surgery needed 
can often only be determined during 
the operation.

Research has shown that surgery is the 
best treatment for localized or potentially 
removable GISTs. Operable tumours 
should always be surgically removed if 
complete removal is possible. An R0  
resection remains the best prognostic  
criterion, according to all analyses that 
have been carried out.

There is a very high risk that GIST tumours 
will recur in the abdominal cavity, even 
after an R0 resection. At least 50% of these 
patients still suffer a relapse or develop  
metastases. The possibility of using surgery 
to remove primary tumours depends on:

• their size
• their position
• whether they have spread into  

surrounding tissues, especially the 
blood vessels

• the general condition of the patient.

The aim is to remove just the tumour itself 
and not the whole organ it is attached to. 
If at all possible, a margin of healthy tissue 
should be obtained, 1-2 cm if possible. 
Ideally the operation should result in  
minimal problems afterwards. Pre-operative 
(neoadjuvant) treatment with imatinib 
should be considered if the risk of problems 
after surgery can be reduced by shrinking 
the tumour first.

Patients who are receiving imatinib  
for advanced disease should also be 
checked to see whether the GIST has  
become operable, because of the drug 
treatment. Good interdisciplinary  
collaboration is required between the  
oncologist and the surgeon in order to  
decide on the best time for surgery, when 
the disease has become stable. The patient 
needs very careful assessment. This is not 
an emergency situation, so the doctors 
treating the patient can make a carefully 
considered decision.

Classification of surgery  
or resection:

R0: the tumour is removed with an 

intact pseudocapsule, the margin is 

microscopically tumour-free and there 

are no metastases

R1: the margin of the resected part 

still has microscopic tumour cells but 

there are no metastases

R2: macroscopic tumour is present in 

the marginal area or metastases have 

been found

INFO
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Other information about 
surgery for GIST:

n	Clear images produced by endoscopic 
ultrasound, CT or MRI are important 
for planning all operations.

n	Whether or not a small tumour should 
be removed depends on the size of the 
tumour, and the rate of cell division. 
Small GISTs can sometimes pose a 
serious risk and should often be removed 
(see Section 4.6 on risk assessment).

n	Locally restricted, small submucosal 
GISTS can be removed with minimal 
intervention using a combined endoscopic 
and laparoscopic approach. However, 
GISTs can be deceptive, with only a 
small portion being visible and a larger 
portion lying outside the organ. An open 
operation is usually used to remove large 
tumours.

n	In GISTs of the stomach, the amount 
of the stomach that has to be removed 
depends on the size of the primary 
tumour, and how it is attached to the 
stomach wall. Removal of a small piece 
of the stomach wall may be sufficient for 
tumours up to about 3 cm, and it may 
be possible to do this using laparoscopy. 
Larger tumours, with or without pre-
operative imatinib treatment, must be 
removed using open surgery. Complete 

removal of the stomach may be necessary 
but is not usually required.

n	In GISTs of the small intestine, removal 
of the segment containing the tumour 
with a safety margin of 2 to 5 cm is 

sufficient. Extensive removal of 
lymph nodes or removal of more of 
the intestine is not required, due to 
the low probability of metastasis 
in the lymph nodes.

The primary aim of a resection must 

be to remove the tumour whole and 

not in pieces. GISTs are surrounded 

by a pseudocapsule that is like a thin 

skin. Every effort should be made not 

to damage this during the operation. 

The prognosis is much poorer if this 

happens, because tumour cells can 

then enter the abdominal cavity where 

they can lead to metastases. There are 

many patients with metastatic disease, 

for whom the surgery reports describe 

rupture during the operation. The 

topic of biopsies was also looked into 

in this context in Chapter 3.

A patient in whom a metastatic and/or 

inoperable disease has been brought 

under control using imatinib, or in whom 

the disease might have become operable, 

should discuss the possibility of surgery 

with a surgeon with experience of 

GIST. Of course, an operation is always 

a psychological and physical strain. 

On the other hand, we do know that 

resistance due to secondary mutations 

can happen with imatinib. The removal 

of a tumour may well reduce the chance 

of resistance developing. It is not a 

question of medicine or surgery. It is 

about the “multimodal treatment of 

GIST“ mentioned in the previous chapter, 

gaining as much time as possible for the 

patient, through a sensible combination 

of surgical and drug-based treatments.

A clinical trial, EORTC 62063, is being 

planned in Europe to look at surgery 

on metastases after treatment with 

imatinib. As soon as the GIST community 

has more information on this, they will 

publish it through the GIST patient 

organizations.

HINT

IMPORTANT IMPORTANT

Surgery for a 
stomach carcinoma

Surgery on a GIST 
in the stomach

Safety margin of 
healthy tissue
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5.2. Minimally invasive, 
laparoscopic  
or key-hole surgery

These terms refer to surgical techniques 
resulting in very little damage to the skin 
and soft tissues. At the beginning of the 
1990’s, laparoscopic surgery became the 
established method for removal of the gall 
bladder, and later for some more complex 
operations in the abdominal cavity.

Smaller incisions usually result in less pain 
after the operation and frequently in a 
faster recovery. On the other hand, there 
are potential disadvantages such as 
n	a reduction in the visibility of the area 

being operated on, and of other organs
n	the possibility of causing unintentional 

damage to neighbouring soft tissues 
which are asymptomatic at the time but 
could cause problems later

n	longer operation times, and delays  
in access if there are dangerous  
complications such as serious bleeding.

Research on this subject is continuing. A 
surgeon experienced in laparoscopic work 
may say that he or she has better visibility 
and needs less time for the operation than 
for an open operation! In the early years of 
surgery for GIST, minimally invasive surgery 
was rejected. It has now been accepted as an 
option in some centres, but its use depends 
on the position and size of the tumour.

The following parameters appear 
to be used:
n	Minimally Invasive Surgery (MIS) can 

sometimes be used for tumours of 5 cm 
or less. Removal of larger tumours is 
also sometimes possible. The type of 
operation is not just determined by  
tumour size, but also by the size of the 
opening required for removal of the  
resected part.

n	MIS should ideally be done by surgeons 
who are highly experienced in both 
GIST and laparoscopic techniques.

5.3. After-care following  
surgery

Long-term monitoring of patients at  
regular intervals is important, even after 
successful removal of the tumour. Under 
no circumstances should GIST patients be 
regarded as “cured” and released without 
regular check-ups. (There is more on the 
topic of follow-up in Chapter 11).

Operations on large GISTs may some-

times require removal of the entire 

stomach, a gastrectomy. Eating and 

drinking may then become an eve-

ryday problem. Do ask your local pa-

tient group how to get support and 

information on nutrition and eating 

difficulties.

HINT
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5.4. Treatment of  
liver metastases

There are a number of options for the 
treatment of GIST metastases in the liver, 
depending on their location, number and 
size. The first choice is to start treatment 
with imatinib, or possibly if the disease is 
progressing on the standard dose, increasing 
the dose. 

Other treatment which could be 
considered:

Surgery 

Because liver tissue can partially regenerate, 
up to 80% of the liver can theoretically be 
removed. However, it may not be possible 
to treat GIST metastases with surgery. 
Problems can arise when:
n	several metastases are present in different 

parts of the liver. An operation is often 
not possible in such cases, as too much 
of the liver tissue would have to be  
removed.

n	new metastases appear after a previous 
liver operation.

n	some metastases are located in such  
difficult positions that an operation is 
not possible without damaging parts  
of the liver that are crucial to survival.

n	other things may make surgery  
inadvisable, such as the general condition 
of the patient, or the presence of other 
diseases, e.g. heart disease.

RFA (Radio frequency ablation)

In RFA, an electrode that looks like a 
thick biopsy needle, is inserted into the 
metastasis. This process is visually guided 
by CT. Small projections that are extended 
out of the tip of the instrument then emit 
radio waves, which quickly heat the tissue. 
The metastasis is effectively cooked, and 
healthy tissue is only destroyed at the 

edges to create a safety margin. All that is 
required to insert the probe into the liver 
is a small hole in the abdominal wall. This 
is so small that it generally doesn’t even need 
a stitch afterwards. Normally only a local 
anaesthetic is required, and the patient can 
usually return home the next day.

n	The procedure is elegant, minimally 
invasive and only slightly stressful to 
the patient.

n	The risks are small: the most common 
side effect is a slight temperature, because 
the cell material that has been destroyed 
causes an inf lammatory reaction in the 
body. The danger of cancerous cells  
being spread is almost non-existent, as 
the puncture channel is also heated at 
the end of the procedure.

n	Only metastases up to five centimetres 
in diameter can currently be treated.

n	If multiple metastases are to be treated, 
then each one should not exceed 3.5 
cm in size.

n	RFA has been found to give good local 
tumour control.

LITT (laser-induced  
thermotherapy)

In LITT, tumour tissue is destroyed by  
laser light. To accomplish this, a thin glass 
fibre is directly inserted into the metastasis. 
The glass fibre guides the laser light into 
the metastasis, which is then destroyed by 
heat. The laser energy required and the 
duration of treatment are calculated in  
advance by a computer program. In the 
majority of cases, LITT can be carried out 
without surgery. After a local anaesthetic 
has been given, a thin needle is pushed 
through the skin into the metastasis. The 
glass fibre is then inserted through this 
needle. The procedure is not painful, but 
is occasionally accompanied by a sensation 
of pressure and heat. The entire LITT is 
conducted in a MRI scanner, in order to 
monitor the procedure.

The following conditions should be 
present for LITT:

n	There are GIST metastases in the liver.
n	The metastases are inoperable.
n	There should be no more than 5  

metastases in the liver.
n	The metastases should have diameters 

no larger than 5 cm.

Two liver metastases were removed 

from a patient, and a third that was 

located in a difficult position within 

the same area, was treated with RFA. 

Unfortunately the patient was not 

treated with imatinib. New metastases 

were found in the liver 12 months 

afterwards, not in the same place, but 

next to it. This demonstrates that RFA 

can be an effective local treatment but 

that a drug treatment should be used 

as well.

EXAMPLE

RFA (Radio frequency ablation)
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Chemo-embolization

This procedure involves blocking the 
blood vessels supplying the tumour using  
a mixture of drugs that induce vascular 
occlusion and that are cytostatic. This cuts 
off the blood supply to the metastasis and 
stops it growing. Chemo-embolization is 
mainly used in GIST patients with liver 
metastases. This procedure has several  
advantages:
n	blockage of the arterial blood f low to 

the tumour (or the tumours)
n	delivery of the drug directly into the 

tumour
n	longer exposure of the tumour to the 

drug 
n	rapid elimination of the drug and 

therefore reduced toxicity

Liver transplant

Very little knowledge is available on liver 
transplants for GIST. Successful transplants 
are reported for a few known cases, but 
there is hardly any information available 
on the long-term survival of these GIST 
patients.

Liver transplants cannot be recommended 
now, because 

n	A transplant constitutes severe,  
extensive surgery. It requires relatively 
good general health. It should only be 
used as a last resort, as liver tissue can 
regenerate.

n	The patient requires a suitable donor 
organ and is therefore put on a waiting 
list. It is not possible to plan the surgery 
in advance. The chances of a donor  
organ being allocated are much lower 
in cases where other diseases are present.

n	The patient requires immuno- 
suppressants after the operation to  
ensure that the foreign organ is accepted 
by the body and not rejected.

n	If the liver has been affected, then this 
means that the primary tumour has  
already spread metastases to the liver at 
least once. There is no guarantee that 
there will not be renewed formation of 
metastases in the newly transplanted 
liver.

5.5. Neoadjuvant imatinib 
therapy + operation

The term “neoadjuvant therapy” is used to 
describe a treatment that is carried out  
before an operation on a tumour. In general, 
neoadjuvant treatment may be chemotherapy, 
radiation, hormone therapy or, in the case 
of GIST, imatinib. The aims of neoadjuvant 
therapy with imatinib are to improve the 
initial situation before an operation. This 
means either making the tumour operable 
in the first place, or possibly reducing the 
extent of the operation by shrinking the 
tumour. This is referred to as down staging 
of the tumour. The pre-operative treatment 
with imatinib should last for at least 4-6 
months, or even longer, until the surgeon 
and oncologist consider that the optimum 
time for the operation has been reached.

Situations in which neoadjuvant 
treatment might be used:
n	The patient has large tumours that  

appear inoperable, and the patient 
would be given imatinib anyway.

n	The patient needs an extensive  
operation which might lead to  
substantial post-operative problems. 
The drug treatment beforehand is 
aimed at reducing the size of the  
tumour or achieving a transformation 
in the tissue, so that the subsequent  
surgery is less drastic.

A patient with a large GIST on the 

stomach was pre-treated with imatinib 

over a period of several months. After 

some time, its size appeared similar, 

but the tumour tissue had changed  

cytologically. The remaining tumour 

only required removal of a small part 

of the stomach wall, so most of the  

patient’s stomach was saved.

EXAMPLE

A rectal GIST of about 6 cm was reduced 

to 15 x 25 mm by pre-treatment with 

imatinib over the course of about 

one year. This enabled the remaining 

tumour to be removed using a simple 

procedure, preserving continence. In 

order to ensure good healing of the 

wound, an ileostoma (artificial outlet 

from the small intestine) was inserted, 

which was then removed after 3 

months.

EXAMPLE

Based on the ever-increasing  

amount of experience and data,  

leading GIST experts are convinced 

that surgery involving more than one 

organ for a primary GIST should no 

longer be the standard treatment,  

and that pre-operative treatment with 

imatinib should always be considered 

in this situation.

IMPORTANT



4�

5. Surgical treatment

Apollon trial

There are not many trials of neoadjuvant 
imatinib worldwide, but the Apollon trial 
in Germany is one of them. This is a Phase 
II trial of neoadjuvant treatment of patients 
with locally advanced GIST. The trial  
director is Prof Dr Thomas and it is being 
conducted at various centres with experience 
of GIST. Patients are given imatinib over a 
period of 4-6 months, to reduce the size of 
the tumour. The patients then have surgery 
if this becomes possible. The patients are 
checked at predetermined intervals.

5.6.Surgery + adjuvant  
imatinib 

Adjuvant treatment with imatinib is  
appropriate for high-risk patients, in 
whom the risks of a relapse are high,  
even after a successful operation to  
remove the tumour completely. The  
adjuvant treatment aims to treat minute 
metastases that may be present but not  
yet visible, and so reduce the chances  
of a relapse.

The first results of an adjuvant trial 
conducted in the USA were presented 
in 2007 at the conference held by 
the American Society of Clinical 
Oncology (ASCO):

“Adjuvant therapy after  
complete removal of the tumour, 
trial ACOSOGZ9001 (Phase III)”  
Ronald DeMatteo, USA

In this randomized double-blind study, 
708 GIST patients whose tumours were 
bigger than 3 cm and had been completely 
removed were given either 400mg imatinib 
per day or a placebo for a year. If patients 
taking the placebo had a recurrence of  
the GIST, they were given the option of 
immediately switching from the placebo 

to the imatinib group. For those already 
taking 400 mg, the dose could be  
increased from 400mg to 800mg. The  
primary endpoint of the trial was  
relapse-free survival, the secondary  
endpoint was overall survival. The trial 
demonstrated substantially longer survival 
free of relapses with imatinib, compared 
with the placebo. Subgroup analyses  
revealed no significant difference between 
imatinib and placebo for tumours of 3-6 
cm. However, there were clear differences 
between treatment with imatinib and  
placebo for tumours of 6-10 cm in size 
and, in particular, for tumours ≥ 10 cm. 
The advantages of this adjuvant imatinib 
treatment are clear. Adjuvant treatment 
with imatinib can improve survival free of 
relapses in many GIST patients with fully 
resected tumours.

Conclusion: High-risk patients (with tumour 
≥ 6 cm) will benefit most from adjuvant treatment 
through extended survival without relapses.  
Imatinib was well tolerated by the majority of 
patients. We do not expect to see any difference 
in overall survival after one year of adjuvant 
treatment.

There are currently two large clinical trials 
underway in Europe that will hopefully 
soon provide a conclusive answer to the 
question of whether adjuvant imatinib  
increases long-term survival.

Scandinavian-German trial  
(Phase III):

– this trial is comparing postoperative 
treatment with imatinib for either 12 
or 36 months

European EORTC trial (Phase III):
– this trial is comparing routine follow-

up with postoperative treatment with 
imatinib for 24 months

 Large GISTs usually have an extensive 

blood supply. This can create major 

problems for the surgeon. Pre-treatment 

with imatinib often allows the surgery 

to be managed more easily, with less 

bleeding and possibly without the 

need for blood transfusions.

NOTE: Tumours may reduce very slowly 

in size, but the uptake of CT contrast 

agent reduces more quickly, indicating 

a reduction in tumour density. This can 

be used to monitor the effect of imatinib, 

if a PET scan is not available

Neoadjuvant chemotherapies are now 

an established method for treating 

stomach and rectal carcinomas, but the 

response rates for neoadjuvant imatinib 

therapy for GIST are substantially higher 

than for carcinomas.

INFO

Unfortunately, there are still newly  

diagnosed patients

• who do not know their risk  

classification and may therefore be 

high-risk patients.

• who have not been made aware of 

the possibility of adjuvant therapy 

within the framework of a trial.

Timing plays a central role with regard 

to ongoing trials, because patients can 

only be included in the two trials  

currently underway in Europe within  

12 weeks of the date of the operation.

IMPORTANT
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6. Imatinib treatment

The first use of imatinib for a GIST was in 
a 50 year-old patient with metastatic GIST, 
in whom the conventional treatments had 
been unsuccessful. In March 2000, imatinib 
was started using an initial dose of 400mg 
per day, resulting in an impressive regression 
in the liver metastases after only a short 
time. Investigations conducted up to 
February 2001, confirmed the almost 
complete disappearance of the metastases 
with continued treatment. This success, 
accompanied by relatively few side effects, 
was later confirmed in several trials carried 
out in Europe, Australia and the USA. 
Based on this data, European licensing 
was granted for the use of imatinib in the 
treatment of inoperable or metastatic 
GIST on the 31st May 2002.

6.1. How does it work?

Receptor tyrosine kinases transmit signals 
from the outside to the inside of a cell. 
Signal transmission occurs through the 
binding of a growth factor to the portion 
of the receptor protein located outside 
the cell. This binding process results in a 
connection being established to a second 
receptor, triggering a signalling cascade 
within the cell, using ATP3 which supplies 
energy. This binding process is important 
for the regulation of cell growth, cell 
differentiation and cell death in a healthy 
cell. In a GIST cell, the signalling cascade 
is constantly activated without a growth 
factor because of the genetic defects. The 
result of this is permanent cell division and 
proliferation of the tumour cells.

Imatinib is a rationally developed phenyl-
aminopyrimidine derivative which can 
be taken by mouth. It works by blocking 
the binding of ATP to the KIT receptor 
tyrosine kinase. This means that the 
imatinib molecule was constructed in 

such a way that it fits perfectly into the 
binding pocket on the tyrosine kinase 
where ATP would normally fit, and thus 
blocks it. The permanent cell division is 
stopped by preventing the tyrosine kinase 
from obtaining the energy it needs. So the 
messages which trigger cell division stop.

Imatinib and the other innovative targeted 
therapies are drugs developed in order to 
target specific regions of the tumour cells.

3 Adenosine triphosphate

Computer generated drawing 
showing the targeted binding 
of imatinib (in green) to the 
KIT receptor

Tyrosine kinase inhibitors

Outside of cell Outside of cell

ATP

P

PP

Cell division Cell divisionCell division

Imatinib

Healthy cell: a signalling cascade 
(cell division) is triggered with the 
aid of ATP 

P = protein

GIST cell: the molecule imatinib 
competitively blocks the ATP binding 
pocket. No triggering of the signalling 
cascade without ATP.

Computer generated drawing 
showing the targeted binding 
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6.2. Dosage
Imatinib is generally well tolerated at the 
usual dose of 400mg to 800mg per day.  
Treatment with imatinib at a minimum  
of 400mg per day should be started  
immediately,

• after unequivocal diagnosis of an  
inoperable tumour 

•  when metastases have been discovered,
and it should be continued without  
interruption.

The drug is taken once a day at the  
minimum dose of 400mg per day, and 
twice a day if the dose is 800mg (2 x 
400mg per day), always with a large glass 
of water. Some patients can tolerate imatinib 
better by taking it in the morning, others 
in the evening. The exact time at which 
the drug is taken is irrelevant, but the time 
it is taken at should not be continually 
changed. Patients should not take a double 
dose the next day if they have forgotten a 
dose.

6.3. Response and  
effectiveness

Imatinib had the following effects on 
GIST cells in test tube experiments:

• inhibition of tumour cell division
• induction of programmed cell death 

(apoptosis) in the tumour cells

In the Phase II trial of imatinib,  
it achieved:

• reduction in tumour size of more than 
50%, in over half the patients

• stable disease in a quarter to a third of 
patients

• no effect in less than 20% of patients 

The larger Phase III trials broadly 
confirmed the Phase II results, ie:

• reduction in tumour size of more than 
50% in about half the patients, and 
complete remission in  3-6%

• stable disease in  26-32%
• increase in size in less than   25%
• progressive disease in  9-26%

These were excellent results. In May 2002 
imatinib was licensed across Europe for 
the treatment of inoperable or metastatic 
GIST. The licensed dose was 400 mg per 
day, and this was approved by NICE in 
the UK.

As has already been described in Chapter 
4, the use of size alone to measure response 
can be misleading. Cystic transformation 
or intra-tumour bleeding may produce no 
change in size, even though the tumour 
metabolism has been completely shut 
down. An assessment of the images before 
and after treatment, may only show a 
change in density due to changes in the 
tissue structure. The measurement and 
evaluation of the density, measured in 
Hounsfield Units, is therefore of central 
importance in assessing response.

Effectiveness of imatinib
• it can be effective in patients with 

changes to KIT or PDGFR
• it is most effective in GIST with KIT 

exon 11 mutations
• it can also be effective in patients 

without KIT mutations in inhibiting 
tumour growth, but not in reducing in 
the size of the tumour.

• the maximum reduction in tumour 
size is usually reached after 3-4 
months, but it may take as much as a 
year.

6.4. Response dependency

At the ASCO meeting in 2005, an update 
was presented on the results of the mutation 
analysis conducted on 332 GISTs from  
patients who had been treated in the 
American Phase III trial (400 vs. 800mg 
imatinib per day). 324 of the tumours that 
were investigated were KIT-positive. Of 
these, KIT mutations were determined  
in 86%. This large series confirms the  
dependence of the imatinib response on 
mutation type, as had already been shown 
in preliminary investigations. The response 
rate when an exon 11 mutation had been 
discovered (by far the most common KIT 
mutation), was 67%, while only 40% of 
patients with tumours that had an exon 9 
mutation responded to the treatment. The 
response rate was also 40% for tumours in 
which no KIT mutation was determined, 
ie wild type GIST. The time to progression 
was also shown to be highly dependent on 
the mutation. This was an average of 576 
days for exon 11 mutations, compared with 
averages of 308 and 251 days for exon 9 
mutations and wild type KIT, respectively.

Let us assume that the ATP molecules 

are keys and the binding pockets are 

locks. ATP energy keys arrive, one after 

the other, enter into the lock and turn. 

Energy for cell growth is made available 

and the ATP energy key disappears 

out of the lock again. The imatinib 

molecule is designed so that it fits the 

lock perfectly and blocks it so that the 

ATP energy key cannot dock. While the 

imatinib molecule is in the lock and 

blocking it, no energy can be supplied 

and any further cell or tumour growth 

stops. The ATP energy keys just can’t 

work if the patient is taking enough 

imatinib and there are sufficient  

blocking keys available.

EXAMPLE
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6.5. Response in  
KIT-negative GISTs

In the same presentation, 8 of the 332  
tumours investigated were found to be 
KIT-negative. Determination of 7 of these 
8 GIST mutations was possible using  
mutation analysis. In 4 cases, these were 
located in the KIT gene and in 3 cases in 
the PDGFRA gene, (platelet derived 
growth factor receptor alpha – a tyrosine 
kinase receptor related to KIT). The  
progression-free survival time was no  
different from that achieved with  
corresponding KIT-positive GISTs.  
This confirms the existence of a small  
subgroup of KIT-negative GISTs, that  

can be identified using mutation analysis. 
This is very important because the treatment 
with imatinib has the same benefits as for 
KIT-positive tumours.

6.6. Prognosis

The average survival time for a patient 
with metastatic disease was 19 months  
before imatinib became available (see 
Chapter 3.8), whereas there are now  
many patients who are doing well with 
imatinib after more than 6 years.

Important. In spite of all the  
hopes raised by imatinib we  
need to remember:

1. Experience shows that this drug cannot 
cure GIST patients. The main aim of 
the treatment is to reduce the size of 
the tumour and to prevent disease  
progression for as long as possible. A 
GIST patient has said, “Imatinib can’t 
kill the GIST tiger, but it can keep it in 
its cage without causing any problems 
for a long time”.

2. Some well-known patients in the  
GIST community have been stable  
with imatinib for well over 6 years. In 
others, the tumours do not react quite 
so well to imatinib and progression 
takes place after time. Only 10 to 20% 
of GISTs are initially resistant to  
imatinib. However, after 2-3 years, 
65% of GISTs which initially responded 
well to imatinib, eventually develop 
partial or complete resistance.

3. It is important to remember that each 
person is different and not all GISTs  
are the same. This is why patients  
respond very differently to treatment. 
The response depends on many different 
factors, some of which we do not yet 
understand.

PET (positron emission tomography) 
is used as the investigatory imaging 
procedure for the measurement of 
metabolic activity in a tumour. The 
more active the tumour, the more 
nutrients it absorbs. If the patient 
is given a drink containing a radio-
active form of glucose, the position 
of these molecules can be seen on 
the PET scan because they give off 
particles called positrons. The 
darker the film, the more active the 
tumour is. 

Survival:

Two	year	survival	of	patients		 	
with	metastatic	GIST		 	
before	imatinib		 26%

Two	year	survival	of	patients		 	
with	metastatic	GIST	treated		 	
with	imatinib		 	72-76%

The images on the left show this. 
Imatinib can block all cell division 
in the tumour within a few days or 
weeks. This can be demonstrated 
using PET, from the reduction or 
complete disappearance of the 
darkening of the film, as shown  
in the images on the right. The 
darkening in the region of the 
bladder is also visible in healthy 
subjects, as this is where the PET 
marker is eliminated.
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6.7. Discussion on imatinib 
dosages

Two different trials have been conducted 
which looked at the initial dosage of 
400mg or 800mg, one in the USA and 
one in Europe. The questions investigated 
were:
1. How is the time to progression related 

to imatinib dosage?
2. What are the differences in overall  

survival with different doses?

Put another way, what dosage is going to 
be most effective?
1. Does one start with 400mg per day and 

then increase to 800mg per day if there 
is progression?

2. Or, should one start straight away  
with 800mg per day, hoping to delay 
progression for as long as possible?

ASCO 2007: Comparison of 400mg 
and 800mg dosages

A comparison was made between  
400mg and 800mg imatinib per day for 
the treatment of inoperable or metastatic 
GIST, using the data from the large trials 
conducted in the USA and Europe. The 
comparison of the two trials EORTC 
62005 and SWOG S0033, which included 
1640 patients, showed that there was no 
difference in overall survival time between 
the two dosages. However, 800mg proved 
far more effective than 400mg, in extending 
progression-free survival. Patients with  
an exon 9 mutation suffered relapses  
substantially later when on the higher 
dose. The patients were observed for an 
average of 45 months.

Conclusion: This analysis provides clear  
evidence that the progression-free survival  
advantage on 800mg depends on the mutation. 
Exon 9 patients benefit most from the higher 
dose. Therefore the higher dose was recommended 
at the ASCO meeting for known exon 9 patients. 
This will also be put into the NCCN and  
European Guidelines, but has not yet (May 
2008) been approved in the UK by NICE.

6.8. Side effects of imatinib

The German Drug Act defines side effects 
as “unintended, undesirable effects that 
occur when a drug is administered for its 
intended purpose”. Even if a drug is taken 
according to the manufacturer’s instructions, 
undesirable symptoms may occur. (All drugs 
have side effects of some kind.)

Many patients taking imatinib in clinical 
trials have experienced few, or at least  
tolerable side effects. 
92% of patients had so few side effects that 
it was totally acceptable to continue taking 
the drug. 
The most commonly observed side effects 
of imatinib were:
oedemas ie f luid retention, nausea, muscle 
cramps, diarrhoea, skin rashes, fatigue, 
bleeding, anaemia, weight loss, and  
sensitivity to the sun. In addition, there 
were a few patients who exhibited changes 
in liver or kidney function. 

The doctor supervising the treatment will 
have blood tests done regularly in order to 
check for any problems.

There are no studies of the long-term side 
effects because imatinib is still so new. 
However, patients very often report that 
most of the side effects reduce or disappear 
completely after imatinib has been taken 
for some time.

More about the individual side  
effects of imatinib:

Oedema or fluid retention
Oedema can occur in different parts of the 
body and can therefore produce various 
symptoms such as:
n	 swelling under the eyes
n	 swollen lower legs
n	 increase in waist size
n	 shortness of breath
n	 Increase in weight

Nausea
Nausea often occurs shortly after imatinib 
has been taken. It can be accompanied by 
loss of appetite. 

Muscle cramps or muscle twitching
These problems often occur at night and 
are usually spasmodic.

Diarrhoea
Diarrhoea occurs spasmodically.  
WARNING: If the diarrhoea is severe 
there is a risk that some imatinib will be 
lost. Do contact your doctor immediately.

Skin rashes
A skin rash may occur on various parts of 
the body but this frequently eases with 
time, and there are creams that can help 
control the itching.

Fatigue
Fatigue often occurs 1-2 hours after taking 
imatinib. However, there are a number of 
other possible causes:
n	anaemia (deficiency in red blood cells, 

see below)
n	hypoglycaemia (occuring in patients 

who are suffering from loss of appetite 
and are not eating enough)

n	depression caused by the disease
n	sleeping disorders
Contact your doctor to check that you are 
not anaemic, and if you are not eating well 
ask a dietician or your patient group for help.
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Bleeding
Detection of bleeding is sometimes difficult 
for the patient. Signs of this might be:
n	black stools
n	swelling of the stomach
n	waves of acute or cramp-like pains
n	acute facial paleness
n	pain or sensitivity to pressure on the 

abdomen
n	absence of bowel movements
n	nausea or vomiting
Important! If you have the slightest  
suspicion of bleeding, then consult your 
doctor immediately. Time can be vital.

Anaemia (shortage of red blood 
cells)
Anaemia may show itself through paleness 
of the skin and mucosa, general fatigue 
and weakness, lack of concentration,  
headaches, nausea, low blood pressure, 
heart palpitations, dizziness or shortness  
of breath. It may also be a sign of internal 
bleeding. It can only be confirmed with a 
blood test.

Loss of weight
Loss of body weight often occurs after  
major surgery. This can be because of loss 
of appetite, an intolerance of foods or eating 
problems after gastrointestinal surgery. 
This weight loss can be accompanied by 
weakness, and vitamin and mineral  
deficiency. If weight loss continues beyond 
the first few weeks after surgery, it is  
important to discuss it with your doctor. 
Taking digestive enzymes, and a vitamin 
and mineral supplement may help. Every 
patient is different and has to find a regime 
that suits them.

Sensitivity to the sun
Many patients taking imatinib experience 
a greater sensitivity to sunlight. You should 
protect yourself with appropriate clothing 
or high factor sun cream protection.

6.9. Do not stop taking  
imatinib!

All GIST experts are in agreement that 
under no circumstances should imatinib 
treatment be stopped as long as the patient 
can tolerate it and is benefiting from it.

1. Do not stop taking imatinib if 
your disease is stable

There was a trial in France, (BFR14), 
which tested the idea that if the treatment 
with imatinib were stopped, this might 
prevent resistance to the drug developing.

58 patients were recruited, in which their 
metastic or inoperable disease was stable 
after taking 400mg imatinib per day for a 
year. They were divided at random into 
two groups. 32 patients continued to take 
the imatinib as before and the other 26  
patients stopped taking it.

After 6 months, the tumour or tumours 
had started growing again in the group 
which had stopped taking imatinib. At this 
time, none of the patients still taking the 
imatinib had had new growth.

At this point, the trial was stopped, and the 
patients who had stopped taking imatinib, 
started taking it again. The trial is now 
continuing, but with a revised protocol. 
Now the patients take imatinib for five 
years, before being randomised.

Conclusion 1: Interruption of the imatinib 
treatment after one year carries a high risk of  
relapse. This is independent of the response 
type. Interruption of the treatment can therefore 
not generally be recommended.

Conclusion 2: Although some patients who 
stopped taking imatinib did have a relapse, in 
86% of these cases the new tumour growth was 
rapidly brought under control once they had 
started taking imatinib again. This means that 

The “spiritual father” of imatinib, 
Dr Brian Druker – Director of the 
Leukemia Center at Oregon 
Health Sciences University (OHSU)

Computer graphic showing the  
effects of imatinib through  
blocking of the binding pocket
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stopping the drug for a time could be an option 
for patients who are suffering from severe side  
effects from imatinib.

2. Do not terminate treatment if 
progression occurs

After an initial response to imatinib,  
some GISTs start to progress. They seem 
to have become resistant to the drug.  
One investigation suggested that the drug 
should still be continued.

In an investigation conducted on 11  
patients, the development of progression 
was followed with the aid of PET. Imatinib 
was stopped, and a f lare-up of metabolic 
activity in many or all parts of the tumour 
and metastases occurred in 9 of the patients. 
Before imatinib was stopped, most of the 
tumour or metastases had been under  
control. GISTs that start to grow under 
imatinib still appear to contain many cells 
that are still controlled by the drug.

3. An ASCO trial in 2007 confirms: 
Do not terminate imatinib  
treatment!

This trial showed that interruption of the 
imatinib treatment, even after 3 years,  
carries an extremely high risk of relapse. 
Interruption of the treatment cannot be 
recommended outside a clinical trial, even 
after 3 years.

4. Surgery when taking imatinib: 
Do not interrupt for too long!

In some patients who had received imatinib 
before surgery, the drug was stopped for 
too long before and/or after the operation, 
occasionally for up to four weeks. GIST 
experts are now recommending that  
patients take the drug until immediately 
before the operation and restart it again  
as early as 3-5 days afterwards.

5. In the case of decreasing liver 
function: Do not necessarily stop 
imatinib.

Regular monitoring of the liver is  
important. The oncologist will request 
regular liver function tests, to ensure  
that the drug is not damaging the liver. 
Changes to liver function have occurred 
in a very small percentage of patients.  
In these cases, levels of liver enzymes,  
bilirubin or albumin were either raised  
or lowered. Fortunately, this is rare.

Changes in liver function do not necessarily 
require stopping treatment with imatinib. 
Experience so far, demonstrates that only 

in very rare cases does the dose need to be 
reduced or treatment actually stopped. 
Your oncologist will follow this up in 
more detail if your liver function has 
changed.

TERMINATION OF IMATINIB 
TREATMENT
only:
n	in cases of extreme, unacceptable side 

effects which cannot be treated with 
suitable therapeutic measures 

n	for short periods around surgery
n	within the framework of clinical trials 

on new substances, if progression is  
occurring

IMPORTANT: Only after consultation 
with your doctor. If you are in any doubt, 
get a second opinion!

6.10. Interactions

Active ingredients like imatinib and  
sunitinib are metabolized in the liver by 
specific enzyme systems (isoenzyme 
CYP3A4 in the cytochrome P450 family) 
and are inhibitors of other enzyme systems. 
This means that there can be interactions 
between imatinib or sunitinib and other 
substances. This can result in either raising 
or lowering of the effective level of the 
GIST drug, as well as of the effective level 
of other drugs.

When you first start imatinib or sunitinib 
treatment, and if you are already taking 
drugs for other diseases, then an assessment 
of the compatibility of these drugs will be 
required, as it may be necessary to change 
them.

Dealing with side effects: 
There are things you can do to help 

with many of the side effects. This  

may involve traditional medicine or 

complementary therapies or both.  

Listing them all here would go beyond 

the scope of this guide. Many GIST  

patient organizations can make  

suggestions. Contact your GIST patient 

organization or your doctor and ask 

for help, but don’t stop taking the pills.

HINT
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Substances that can raise the  
imatinib plasma levels:

Substances that inhibit cytochrome P450 
isoenzyme CYP3A4 activity – ketoconazole, 
itraconazole, f luconazole, erythromycin, 
clarithromycin, cimetidine, cyclosporin, 
verapamil, diltiazem, and omeprazole 
(only slightly). Grapefruit, starfruit and 
their juices, can also increase the  
concentration of imatinib in the blood.

Substances that can lower the  
imatinib plasma levels:

Substances which induce cytochrome 
CYP3A4 activity can increase the  
metabolism of imatinib and reduce the 
imatinib plasma concentrations –  
dexamethasone, phenytoin, carbamazepine, 
rifampicin, phenobarbital and progesterone. 
Products derived from St. John’s Wort, can 
significantly reduce imatinib concentrations.

This may increase the risk of treatment 
failure. The concomitant use of strong 
CYP3A4 inducers with imatinib should be 
avoided. If this cannot be done, it may be 
necessary to increase the dosage of the 
GIST drug, under close monitoring and 
after consultation with the doctor.

IMPORTANT
Always discuss with your doctor the  
compatibility of imatinib and sunitinib 
with any new drugs you may need. This 
also applies to treatment provided by  
physicians in other specialist areas, such  
as dentists. If the administration of drugs 
such as painkillers, anaesthetizing agents, 
etc. is being considered, then tell the  
physician

• that you are a GIST patient,
• that you are taking imatinib  

or sunitinib and
• that interactions may occur.

The plasma levels of these drugs 
may be changed by imatinib:

Coumarin derivatives, calcium  
channel blockers (dihydropyrimidines), 
paracetamol, statins, cyclosporin,  
pimozide, carbamazepine, digitoxin,  
triazolbenzodiazepine, warfarin.

• Due to the fact that warfarin is  
metabolized by CYP3A4, patients  
requiring anticoagulants should be 
given low-molecular-weight or  
standard heparin. The use of warfarin 
can only be justified if absolutely  
necessary and only under close  
supervision.

• Imatinib inhibits the O-glucuronidation 
of paracetamol in the test tube. Care 
should therefore be taken when using 
imatinib with paracetamol, especially 
for high doses of paracetamol.

6.11. Progression under  
imatinib

You will find more information on this in 
Chapter 7.

6.12. Pregnancy and  
conception

There are now a few dozen healthy 
“Glivec® children” worldwide whose  
fathers have been taking imatinib. There 
are no known cases in which children 
were born with disabilities. It is probably 
the case in men that if there are negative 
effects on the sperm, then conception does 
not occur at all. Or, fertilization usually 
only occurs with normal sperm.

Animal experiments have shown that  
imatinib is not clastogenic, mutagenic  
or genotoxic, and that sperm motility is 
normal. Imatinib is therefore not known 
to have any mutagenic or gene-changing 
effects on stem cells.

A theoretical option would be to interrupt 
imatinib treatment for the purposes of 
procreation. After 18 hours, half the drug 
has been lost from the body. Around 81% 
of the drug taken in has been eliminated 
after 7 days. It could therefore be assumed 
that two weeks after the last dose, all 
traces of imatinib will have gone, and that 
a man could procreate “free of imatinib” 
after this time.

Pregnancy: The case is very different for 
women, in whom the KIT inhibition can 
affect the division of the cells in the foetus. 
Women are therefore strongly advised to 
ensure they do not become pregnant while 
taking imatinib, as it must be assumed that 
severe damage could occur to the foetus.

6.13. Monitoring – follow-up

Monitoring of GIST patients is essential. 
You will find further information on this 
in Chapter 11.

Handling interactions: 
Some GIST patient organizations  

may have copies of summaries that 

you can obtain from them.  

GIST Support UK can give you a  

pocket-sized booklet with this  

information.

HINT
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Numbers, data, facts on Imatinib/Glivec®:

Research	code:		 STI	571

Active	ingredient:		 Imatinib-mesylate

Product	name:		 Glivec®,	or	in	the	USA	=	Gleevec™

Manufacturer:		 Novartis

Licensing:		 November	2001	for	CML	(Chronic	Myeloid	Leukaemia)
	 June	2002	for	GIST
	 in	more	than	80	countries	worldwide

Licensed	for	GIST	which	is	:	 metastatic,	or	inoperable	

Possible	future	licensing
for	GIST	in	:	 -	neoadjuvant	therapy
	 -	adjuvant	therapy
	 -		combination	therapies	with	other	substances	in	cases	

of	progression

Group:	 target	therapies

Administration:	 oral	(in	the	form	of	a	tablet)	–	permanent	treatment	
	 100	and	400mg	tablets

Standard	dosage:	 400mg/day

Other	dosages:	 -	800mg/day	for	exon	9	
	 -	escalation	of	dosage	in	cases	of	progression

Type:	 tyrosine	kinase	inhibitor,	a	signal	transduction	inhibitor

Inhibits:		 KIT,	PDGFR	and	Bcr-Abll

This must not be taken as a medical 

recommendation, or a recommendation 

by the authors. The consequences of 

interrupting imatinib treatment are 

well documented and stopping it is a 

very personal decision that a couple 

wanting children must take.

IMPORTANT

Contraception must be taken very 

seriously by any woman taking 

imatinib, sunitinib, or similar drugs.

IMPORTANT

Many Novartis branch offices across 

the world have information services 

on imatinib for patients, relatives and 

medical practitioners. 

INFO

INFO

Other	dosages:	 -	800mg/day	for	exon	9	
	 -	escalation	of	dosage	in	cases	of	progression

Type:	 tyrosine	kinase	inhibitor,	a	signal	transduction	inhibitor

Inhibits:		 KIT,	PDGFR	and	Bcr-Abll
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7. Progressive disease

7.1. Verification of  
progression

Imatinib has been highly successful in  
the treatment of inoperable and metastatic 
GIST. Numerous patients have now  
benefited from imatinib for well over  
6 years. In others, the tumours do not  
react quite so well to imatinib and in  
time progression may take place.

n	Only 10 to 20% of GISTs are initially 
resistant to imatinib.

n	However, after 2-3 years, 65% of  
patients who were treated successfully 
with imatinib initially, go on to  
develop partial or complete resistance.

If disease progression is suspected, the first 
thing to do is to check the evidence very 
carefully.

Is this really a case of  
progression?

Imatinib resistance: 
One tumour cell has become active 

again. Insufficient imatinib? Secondary 

mutation?

Local progression: 
The tumour is continuing to grow in 

one place…

Growth of tumour tissue: 
A network of many actively growing 

GIST cells

Targeted treatment: 
All the tumour cells are controlled by 

the imatinib 

Local progression: 
What choices are there? 
Increase in dose of imatinib  

to 800mg/day 

A localised treatment such as: 

surgery, RFA, LITT

Progression in more than one 
tumour:  
What choices are there?
Increase dose of imatinib  

to 800mg/day

Switch to sunitinib

Enter a clinical trial
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How do you check that it is progression, 
and what are the most important questions 
that need to be answered?

1. Has progression really 
been confirmed?

This “pseudo-progression” was quite  
frequently misinterpreted during the early 
years of imatinib treatment. However, 
these incorrect diagnoses now happen less 
often, thanks to the increase in radiologists’ 
and oncologists’ knowledge of the criteria 
developed by Choi and Antoch (described 
in Chapter 4.6). In parallel with the CT 
scan, this PET image shows that there is 
no progression. This check-up using PET 
is normally unnecessary if the density of 
the tumour, measured in Hounsfield Units 
(HU), is compared in the two CT images.

A patient has a large tumour that is 

apparently increasing in size with  

imatinib. If two CT images that were 

taken at different times are compared 

without knowing what to look for, 

and without measuring the tumour 

density on the CT images, the tissue 

simply looks darker and one might 

think that it was growing.  

However, this could be a case of cystic 

transformation of the tumour with  

imatinib. This is sometimes accompanied 

by an increase in size as well as a  

substantial decrease in density. This is 

not progression!

EXAMPLE

Imatinib resistance and disease 
progression 

Before the start of imatinib  
treatment 

43 HU 30 HU

CT

PET

“Pseudo-progression” after  
2 months of imatinib: Clear  
response and no progression,  
although there appears to be an 
increase in size
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This example emphasises the importance 
of interdisciplinary collaboration and the 
expertise in each of the specialist areas. 
For example, a radiologist with little  
experience of GIST might diagnose  
progression. If the oncologist also lacked 
experience of GIST, or relied on the  
radiologist’s written report without  
looking at the images and the density,  
then a diagnosis of “progression” would  
be made, with very serious consequences 
for the treatment of the patient.

2. Is the diagnosis of GIST  
actually correct?

7.2. Treatment when  
progression occurs

There are two forms of progression: local, 
and general or systemic. If progression has 
been confirmed radiologically, histologically 
and clinically, then further treatment will 
depend on which it is.

A. Local progression at  
single locations

In this case, the dose of imatinib is  
increased first. Then local treatment is 
considered, such as surgery, RFA  
(radiofrequency ablation), LITT  
(laser-induced thermotherapy), etc.

There are no data currently available that 
show that local measures alone confer a 
long-term survival advantage at this stage 
of the disease. The idea that treating the 
local problem and expecting this to solve 
the whole problem, is understandable, but 
is not supported by the data.

One cell has become resistant to imatinib. 
Such cases are usually secondary mutations. 
The first mutation remains, and a second 
mutation is added to it. This resistant cell 
undergoes division and from it grows this 
secondary tumour. Within the original  
lesion, we are still dealing with tumour 
tissue that is sensitive to imatinib, eg an 
exon 11 mutation. In addition to the  
primary mutation however, these cells have 
for example, developed an exon 17 secondary 
mutation. This new focus is therefore  
resistant to imatinib. This focal lesion can 
be removed using local measures such as 
resection or RFA, but the problem remains. 
The time before the next progression in 
patients in whom focal progression has 
been treated locally, is usually only about 
5-8 months. This means that if a local 
progression is only treated locally, then a 
further progression can be expected during 

Because so much is being heard about 
GIST now, there are more GIST diagnoses 
that are not actually GISTs. They can be 
confused with melanomas, sarcomas and 
desmoids. This demonstrates again how 
important communication is between  
different specialist areas. Only once a  
pathologist with experience in GIST has 
decided that it really is a GIST, can the 
oncologist and the surgeon decide on the 
appropriate treatment.

3. Is there a danger to the 
patient? Is immediate action 
required?

The main problems following a diagnosis 
of progression are panic and hasty decisions. 
In some cases, emergency operations are 
carried out, or imatinib is stopped in  
preparation for some other new treatment 
or trial. It is very important that the doctors 
in the MDT (Multi Disciplinary Team) 
look at the whole clinical picture very 
thoroughly before deciding how best to 
treat the patient. 

A comparison of the two images on 

the left, of tumour tissue under the 

microscope, shows that all cells are 

spindle-cell shaped. Specialists will  

recognize that both tumours are CD117-

positive. However, these are not GISTs. 

Image 1 is a malignant melanoma and 

image 2 is a pleomorphic sarcoma. As 

imatinib is not effective in either of 

these diseases, patients with “pseudo 

diagnoses” of GIST would not respond 

to imatinib.

EXAMPLE

1st diagnosis: malignant 
melanoma

2nd diagnosis: pleomorphic  
sarcoma
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the next six months. This is why the dose 
of imatinib is increased, as well as carrying 
out local treatment.

In the two large comparative trials (see 
Chapter 6.7), patients with GIST who 
were progressing on 400mg imatinib per 
day then received the double dose of 
800mg per day. In about 39% of patients, 
the tumour responded again, usually with 
stabilization. Up to 20% of all patients 
who were progressing with 400mg per 
day, benefited from the escalation of the 
dose over two years.

B. Systemic progression 

Systemic progression means that a large 
number of local progressions are present. 
There is simultaneous progression of the 
disease in many places. The underlying 
molecular biological mechanism is currently 
assumed to be no different from that of  
local progression. The current treatment 
recommendation is an increase in dose of 
imatinib to 800mg per day. Other options 
are:
n	a switch to sunitinib (Sutent®)  

(see Chapter 8)
n	inclusion of the patient in a clinical trail 

on new substances or new therapeutic 
ideas (see Chapter 9)

7.3. Mechanisms of resistance

We now know of several mechanisms  
of resistance to imatinib. The two most 
important ones are:
A. The pharmacokinetic “apparent  

resistance”
B. The genetic resistance, caused by  

secondary mutations

A. Pharmacokinetic  
resistance

It was noted after several years of experience 
with imatinib that the side effects ease off 
with time. On one hand, this is good news 
for the patient, but on the other hand, it 
raises the question as to whether the drug’s 
efficacy is possibly also reduced. This does 
sometimes appear to be the case.

Research has shown that imatinib clearance, 
or the removal of the drug from the blood, 
is increased over time, so 400mg of imat-
inib taken every day, results in a higher 
concentration in the patient’s blood on day 
7 than on day 365. If the dose is kept the 
same, there is gradually a decrease in the 
drug concentration in the blood. This 
would explain:

• why the side effects ease off with time,
• why the effectiveness falls off with 

time, leading to patients needing a 
higher dose.

Simple solution: Increase of 
the dosage to 800mg per day

We can assume that this accounts for some 
of the reduction of recurrence in the dose 
escalation trial. A further part will be 
made up of patients with exon 9 mutations 
who, for reasons as yet unknown, require 
the higher dose from the beginning. These 
exon 9 patients had been treated with a 
dose that was too low for them, and then 
benefited from the increased dose. There 

Lesion within a lesion: At the top, 

local progression is shown while the 

patient is taking imatinib. This shows 

a solid metastasis that has undergone 

cystic transformation and in which a 

new, secondary resistant lesion is now 

growing.

EXAMPLE

Focal progression: lesion within a lesion
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7. Progressive disease

are currently insufficient data to justify 
dosage escalation at fixed intervals. The 
measurement of blood concentrations of 
imatinib is not yet a standard procedure 
that can be reliably and routinely carried 
out.

B. Genetic resistance

New mutations are one reason why  
imatinib may stop working, allowing  
the disease to progress. Two important 
mechanisms of resistance are known:

Resistance due to new mutations

The “KIT binding pocket”, into which the 
imatinib molecule used to fit, has changed. 
The drug molecule would therefore need to 
be changed so that it fits into the modified 
KIT binding pocket. Unfortunately, we 
now know of several different secondary 
mutations, so several KIT binding pockets 
could have changed. It is easy to see that it 
would be difficult to develop a drug that 
will fit into all the new and different KIT 
binding pockets.

Activation of other kinases

This means that even though the KIT or 
PDGFR sites remain blocked, the tumour 
cells continue to grow. These tumour cells 
apparently find and activate “diversion 
routes”.

Further important insights:

There is increasing evidence that, even 
when progression occurs with a KIT  
inhibitor such as imatinib, continued KIT 
activation still plays a central role in the 
disease. This means that if KIT were no 
longer targeted in GIST treatment, there 
would be rapid progression in almost all 
cases. For this reason, the approach must 
be to continue to block KIT sufficiently, 
and to give new drugs that target other 

sites. The fact that secondary mutations do 
not only occur as single mutations is also 
important. This means that tumours in  
advanced disease may contain several  
different secondary mutations. We do  
not know how many secondary mutations 
can actually occur, as it is very difficult  
to examine mutations that have occurred 
in only a very few cells.

Efficacy of sunitinib and imatinib in KIT mutations  
in the test tube

Mutations		 exon(s)		 Site	of	the		 	 ca.	IC50	(nM)*	 	

	 	 secondary	mutation		 Sunitinib		 	 Imatinib

V560D	 11	 -	 <50		 	 ~100

V560D	+	V654A	 11	+	13	 ATP	binding	site	 <100	 	 5000

V560D	+	T670I	 11	+	14	 ATP	binding	site	 <50	 	 10000

V560D	+	D816H	 11	+	17	 Activation	loop	 1000	 	 5000

V560D	+	N822K	 11	+	17	 Activation	loop	 >1000	 	 ~1000

V560D	+	Y823D	 11	+	17	 Activation	loop	 >1000	 	 >1000

 * = required quantity of active ingredient (inhibitory concentration for 50% of cells in nanomoles/l)

 Heinrich MC et al. J Clin Oncol 2006

Is your dose going to be increased to 

800mg per day? Did you suffer from 

considerable side effects with 400mg 

per day? Please talk to the doctor 

treating you: it is possible and may be 

a good idea for you to increase the 

dose in steps of 100mg, rather than 

going immediately to 800mg per day.

IMPORTANT

Do you remember the lock and key  

example used in Chapter 6.1? We had 

assumed that the “wrong key”  

(imatinib), which was competing with 

the energy key (ATP), had blocked the 

lock and thus inhibited the energy 

supply for further tumour growth. 

Unfortunately, after some time with 

imatinib, a type of resistance occurs in 

which the shape of the lock changes. 

Then the imatinib keys no longer fit 

the lock, the energy supply is once 

more operational and the growth of 

the GIST cells continues.

EXAMPLE

Possible addresses of secondary 
mutations in the KIT receptor
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8. Sunitinib treatment 

In spite of the effectiveness of imatinib 
in the treatment of GIST, progression 
occurs in some patients, as described in 
Chapter 6. Since July 2006, a licensed 
second-line therapy is available to such 
patients, called sunitinib (trade name 
Sutent®, manufactured by Pfizer, 
research code SU 11248). For many, 
this is a important second step in their 
battle against GIST.

In the 1990’s, the cancer researcher 
Dr Axel Ullrich and colleagues at the 
Max-Planck Institute for Biochemistry in 
Martinsried demonstrated that the growth 
of tumour tissue is reduced by inhibition 
of the formation of blood vessels, which 
supply the tumour cells with oxygen. 
Growth factors play a central role in this, 
as they trigger an intracellular signalling 
cascade by binding to specific tyrosine 
kinase receptors on the surface of the cells 
of the blood vessels. This leads to angio-
genesis (vascular development) and thus 
enhances tumour growth. Based on this 
insight, Axel Ullrich and Josef Schlessinger 
developed the multifunctional tyrosine 
kinase inhibitor, sunitinib. Thanks to 
positive results from trials, the European 
licence was granted for GIST and renal cell 
carcinoma in July 2006, after its licensing 
by the FDA in January 2006.

8.1.Licensing:

Sunitinib is licensed for the treatment of 
patients with advanced and/or metastatic 
GIST after progression with imatinib, or 
intolerance to it.

8.2. Mode of action

The multikinase inhibitor, sunitinib, 
is a small molecule that simultaneously 
blocks several signalling pathways that 
are central to tumour cell growth and 

tumour angiogenesis. Sunitinib specifically 
inhibits the PDGF (platelet-derived growth 
factor) receptors α and ß, the VEGF (vascular 
endothelial growth factor) receptor 1, 2 
and 3, the KIT receptor, the FLT (foetal 
liver tyrosine kinase) receptor 3, the CSF1 
(colony stimulating factor) receptor and 
the RET (rearranged during transfection) 
receptor tyrosine kinases by blocking the 
ATP binding site. Sunitinib exhibits both 
direct and indirect anti-tumour activity 
through its ability to specifically inhibit 
several receptor tyrosine kinases.

8.3. Dosage

Based on the trials, the recommended 
sunitinib dose is 50mg once daily for four 
consecutive weeks, followed by a two-week 
break (4/2 schedule), so that a complete 
cycle of treatment comprises six weeks. 
However, in clinical practice, sunitinib 
is now more and more frequently being 
administered continuously at a dose of 
37.5mg, or sometimes at even lower doses. 

Whether or not this is as effective, but 
possibly more easily tolerated, will 
be the focus of new clinical trials which 
started in 2007.

8.4. Response

In a Phase I/II trial, 97 GIST patients were 
treated with sunitinib. The trial revealed 
a tumour shrinkage in 8% of patients, and 
stabilization of the tumours for at least 
6 months in a further 37%. The median 
time to progression was 7.9 months and 
the median survival time was 19.8 months.

Based on these results, an international 
Phase III trial was conducted, in which 
patients were randomized to receive 
either sunitinib or a placebo. A total of 
312 patients were included in the trial, 
which was stopped early due to the 
significant advantages of treatment with 
sunitinib seen after the first interim 
analysis.

In patients with imatinib-resistant GIST, 
sunitinib was linked to a substantial 
improvement in the median time to 
progression of the disease (27.3 compared 
to 6.4 weeks) and much longer overall 
survival. Treatment with sunitinib resulted 
in a partial response in 14 patients (6.8%) 
and stable disease for 22 weeks or more in 
36 patients (17.4%). There was only one 
patient in which the disease progressed. 
In comparison, no response in any patient 
was achieved with the placebo and stable 
disease was only seen in 2 patients (1.9%).

Far more than 15,000 people a year 

in Germany become ill due to renal 

cell carcinoma. These numbers are 

on the increase. Sunitinib was initially 

licensed for the treatment of patients 

with advanced and/or metastatic 

renal cell carcinoma after failure of 

first-line treatment with interferon-α 

or interleukin-2. Sunitinib treatment 

had resulted in longer, progression-free 

survival than treatment with interferon-α 

in a comparative study on metastatic 

renal cell carcinoma, and was granted 

first-line licensing for advanced and/or 

metastatic renal cell carcinoma in 

spring 2007.

INFO
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8.5. Side effects

Overall, side effects of degrees of severity 
1-2 are common with sunitinib, but rarely 
reach degree of severity 3-4. The most 
common side effects occurring in over half 
of those taking sunitinib are fatigue, diar-
rhoea, nausea and vomiting, and abdominal 
pains. Patients are already familiar with 
most of these and other side effects from 
their treatment with imatinib.

New side effects with sunitinib 
taken daily are:
n	Hypothyroidism occurs in about one 

third of patients. This requires treat-
ment, easily accomplished with thyroid 
hormone tablets. Careful monitoring is 
required, as untreated hypothyroidism 
can become life-threatening.

n	Up to 40% of cases are affected by 
mucosal inf lammations.

n	A particularly difficult side effect is the 
hand-foot syndrome, which affects 
about 20% of patients.

n	High blood pressure occurs in up to 
20% of cases and can occasionally reach 
a degree of severity 3.

Side effects of sunitinib treatment

(from the Phase II trial)

Degree	 	 	Any	degree		 Severity	3&4

number	of	patients		n	=	83		 	 n		 %		 n		 %

fatigue	 	 63		 74%		 7		 8%

diarrhoea	 	 56		 68%		 3		 4%

nausea	 	 45		 54%		 3		 4%

skin	discolorations	 	 33		 40%		 0		 0%

changes	in	lipase	values	 	 25		 30%		 11		 13%

reddening	of	skin,	skin	rashes	 	 25		 30%	 0		 0%

stomatitis	(	inflammation	of	the	mouth)	 	 21		 25%		 1		 1%

hypertension	(high	blood	pressure)	 	 18		 22%		 9		 11%

anaemia	(reduction	in	the	concentration	of	the	
blood	pigment	and/	or	the	number	of	red	blood	cells)	 	 17		 21%		 4		 5%

hand-foot	syndrome	(erythematous	skin	changes	
on	the	palms	of	the	hands	and	soles	of	the	feet)	 	 12		 15%		 4		 5%

hypothyroidism	 	 9		 11%		 0		 0%

neutropenia	(reduction	in	the	white	blood	cells	
and	hence	immune	deficiency)	 	 7		 8%		 4		 5%

reduced	LVEF	(left	ventricular	ejection	fraction	value,	
in	echocardiography)	 	 6		 7%		 2		 2%

PET Scan before starting 
the treatment

cycle 1, day 0

Scan 1: 

with SU 11248

cycle 1, day 7

Scan 2: 

without SU 11248

cycle 1, final day of the 
break in treatment

Scan 3: 

with SU 11248

cycle 2 
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The treatment of high blood pressure has 
to be done bearing in mind the other 
drugs the patient needs to take. There are 
no standardized recommendations on this, 
nor are there are clear guidelines on how 
far the blood pressure needs to be reduced.

As described above, the high blood  
pressure is due to the sunitinib and can  
be expected to fall again when the  
sunitinib is stopped. It is therefore  
important to treat the blood pressure. 

In some cases (our example), an attempt  
is made to reduce the blood pressure to 
normal levels through a combination of 
drugs. However, this is not the main aim 
and may be very difficult for some patients. 
Not only is the diagnosis of GIST stressful, 
but some patients are worriedly checking 
their blood pressure several times a day!

8.6. Drug Interactions

The metabolization of sunitinib occurs in 
the liver, just like imatinib. So sunitinib 
plasma levels can be affected by many 
commonly used substances.

Substances that can raise the 
plasma levels of sunitinib:

The following CYP3A4 inhibitors can 
raise the sunitinib plasma concentrations: 
ketoconazole, ritonavir, itraconazole, 
erythromycin, clarithromycin, as well as 
grapefruit, and starfruit.

Substances that can lower the 
plasma levels of sunitinib:

Dexamethasone, phenytoin, carbamazepine, 
rifampicin, phenobarbital, or products  
derived from St. John’s wort.

Sunitinib only slightly inhibits the most 
important CYP enzymes and therefore has 
no effect on the plasma concentrations of 
other substances that are dependent on 
CYP3A4 metabolism.

A 65 year-old patient with progressive 

disease had a peak blood pressure of 

200 mmHg at the start of sunitinib 

therapy. By taking 4 different drugs 

every day, the average pressure is 

now about 150. An attempt is being 

made to reduce the blood pressure to 

130mmHg with new combinations of 

drugs

Hypothyroidism occurs in about one 

third of patients. This is easily treated 

with thyroid hormone tablets. Careful 

monitoring is required, as untreated 

hypthyroidism can turn into a life-

threatening condition.

IMPORTANTEXAMPLE

Dealing with side effects 

There are things that can be done to 

help with many side effects using both 

medical and complementary therapies. 

Listing all measures here would go 

beyond the scope of this guide. For this 

reason, many GIST patient organizations 

have developed information leaflets 

that are regularly updated – sometimes 

in collaboration with doctors and 

pharmacists with experience of GIST. 

Contact your GIST patient organization 

or your doctor and ask for help with 

managing your side effects.

HINT

Handling interactions: 
Some GIST patient organizations may 

have copies of summaries that you can  

obtain from them.  

GIST Support UK can give you a pocket-

sized booklet with this information.

HINT
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8.7. Summary of Treatment 
for GIST
n	An operation, with the aim of completely 

removing the tumour, still represents 
the “gold standard” in the treatment of 
operable GISTs.

n	Treatment with imatinib at a dosage 
of 400mg per day is the therapy of 
first choice for the treatment of locally 
advanced or metastatic GIST. The use 
of neoadjuvant and adjuvant systemic 
therapies with imatinib is currently 
the focus of clinical trials.

n	In cases of progression, a distinction 
is made between local and systemic 
progression. An increase in dosage to 
800mg imatinib per day is appropriate 
in both situations, based on data from 
trials so far conducted. According to 
these trials around 1/3 of patients 
benefit from this.

n	Sunitinib is the treatment of choice 
if there is progression with 800mg 
imatinib or in cases of imatinib 
intolerance.

8.8. Trials presented at 
ASCO 2007 

A. Sunitinib in imatinib-resistant 
GIST patients

The aims of this trial, presented by Dr 
Peter Reichardt, were to make sunitinib 
available to patients who, for a variety of 
reasons, could not be included in current 
clinical trials, and to collect further data 
on the safety and efficacy of sunitinib. 
The patients have been receiving 50mg 
per day in a 6-week cycle since the 1st 
March 2006. They are therefore following 
the 6-week schedule approved by Pfizer.

A total of 1012 GIST patients at 96 centres 
in 33 countries who could no longer 
tolerate imatinib, or in whom the GIST 
was no longer responding sufficiently 
well, participated in this open-label, 
multi-centre study. Due to intolerance, 
the sunitinib had to be interrupted in 52% 
of the patients. A reduction in dose was 
required for 33%. The most common 
severe side effects were:

• fatigue (8%),
• abdominal pain (9%),
• hand-foot syndrome (8%),
• diarrhoea, nausea, dehydration and 

dizziness.

Conclusion 1: The profile of side effects is 
more extensive for sunitinib than for imatinib. 
More than half of the patients participating in 
this trial had to interrupt the treatment, and 
in about 80% of these it was because of side 
effects.

Conclusion 2: In this ongoing trial, 
sunitinib exhibits good clinical efficacy and 
acceptable levels of tolerance in some patients, 
and this agrees very well with data from earlier 
trials.

B. Comparison of two 
dosage regimes

In this multi-centre Phase II trial of 61 
patients, continuous daily administration 
of 1 x 37.5mg sunitinib was compared with 
the currently licensed 6-week schedule. 
Half the patients took the drug in the 
morning and the other half in the evening. 
The primary endpoint of the trial was the 
clinical benefit to the patient. On average, 
those patients in the continuous trial group 
experienced no relapse for an average of 34 
weeks, compared to 25 weeks using the 
currently licensed “interrupted” regime. 
During the course of the trial, a dose 
reduction to 25mg per day was made in 
25% of participants due to side effects and 
treatment had to be interrupted in 53%. 
The side effects due to continuous 
administration were comparable to those 
in the interrupted schedule.

Conclusion: Sunitinib is generally well 
tolerated by many patients who have developed 
resistance or an intolerance to imatinib. 
Considering its efficacy and side effects, the 
continuous daily sunitinib administration of 
37.5mg per day is comparable to the licensed 
dosage regime of 50mg per day, with a 2-week 
break after 4 weeks. It appears to be irrelevant 
whether sunitinib is taken in the morning or in 
the evening. Due to the high rate of interruptions 
in the treatment because of side effects, sunitinib 
should only be prescribed after the imatinib 
therapy has failed.

A “GIST patient passport” may help 

with drug interactions: For example, 

members of “Das Lebenshaus” can get 

one, fill it out and always carry it with 

them. The passport contains a short 

list of the substances that can interact 

with imatinib and sunitinib. When 

required, the patient can show his 

passport to any doctor treating them. 

An English version is available from 

Gist Support UK.

EXAMPLE
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8.9. Perspective

In general, the use of sunitinib appears 
to hold considerable promise for the 
treatment of other cancers, due to its 
multi-functionality. There are therefore 
ongoing clinical trials on other tumours, 
such as, breast cancer, neuroendocrine 
tumours (NET) and non-small cell 
bronchial carcinomas, malignant tumours 
in the gastrointestinal tract, the bladder, 
the cervix, the ovaries, the prostate, the 
testes, head and neck tumours and 
melanomas.

A new global second-line trial with 
sunitinib, planned for spring 2008, will 
investigate the continuous administration 
of 37.5mg per day of sunitinib, as soon as 
progression occurs in GIST patients taking 
400 mg per day imatinib 

Sunitinib’s „spiritual father“, 
Dr Axel Ulrich, at the award 
ceremony for the 2005 German 
Cancer Aid Prize, (Deutsche 
Krebshilfe Preis 2005), by the 
president of the DKH , 
Prof Dr Dagmar Schipanski

Facts about sunitinib, Sutent®:

Research	code:	 SU	11248

Active	ingredient:	 sunitinib-malate

Product	name:	 Sutent®

Manufacturer:	 Pfizer

Licensing	Dates:	 July	2006	for	GIST	and	renal	cell	carcinoma	(RCC)	
	 as	second-line	treatment
	 spring	2007	as	first-line	therapy	for	RCC

Future	GIST	research:	 trial:	use	in	cases	of	progression,	with	400mg/day	imatinib

Type	of	Drug:	 targeted	treatment

Administration:	 oral	(in	the	form	of	a	capsule)	–	cyclical	therapy	–	6	weeks
	 (4	week	treatment	and	a	2	week	break)
	 12.5mg,	25mg	and	50mg	hard	gelatine	capsules

Standard	dosage:	 50mg/day	for	4	weeks,	and	two	weeks	off

Other	dosages:	 37.5mg/day	continuous	(in	trial	and	clinical	practice)

Type:	 tyrosine	kinase	inhibitor	–	
	 multitarget	signal	transduction	inhibitor

Inhibition:	 KIT,	PDGFR,	VEGF,	FLT,	RET,	CSF

INFO
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9. Clinical trials – new substances 

When patients are no longer responding to 
the standard treatments using imatinib and 
sunitinib, it may be helpful to participate 
in a clinical trial. The trials may be to  
investigate new drugs, new dosage regimes 
of established drugs, or new surgical inter-
ventions. Whichever type of trial is offered 
to you, always ensure you have the following 
information:

n	basic information about clinical trials in 
general

n	information about which GIST trials 
are being conducted where, and what 
their aims are

n	the inclusion and exclusion criteria for a 
given trial

n	potential alternatives to the trial 
n	up to date information about your  

disease, ie clinical notes, copies of  
reports, up-to-date images from CT  
or PET scans and, if available, your 
exon mutation.

n	possible difficulties that you might  
encounter if you agree to take part in 
the trial. These might include possible 
side effects, travel costs, time and  
organisational problems. These could 
be particularly important if you are 
considering trials abroad!

9.1. The Basics: What are  
Clinical trials?

Every year, several hundred clinical  
trials, including thousands of patients,  
are conducted for many different cancers. 
Clinical trials are controlled scientific  
testing programs. They are designed to 
help determine the effectiveness of new 
treatments, including potential new  
drugs. All successful treatments, including 
imatinib, are the direct result of clinical 
trials. Unfortunately, in many countries, 
the idea that trials are “experiments” can 
discourage cancer patients from agreeing 
to take part. In addition, many patients 

won’t participate in clinical trials because 
they:
n	do not understand the purpose of the 

trial,
n	do not receive the information they  

require quickly enough,
n	cannot understand the information 

when the have received it.

Very often, new substances have already 
been shown to be better than existing drugs. 
They are then subjected to further tests, in 
order to assess how much better they are. 
Clinical trials can potentially offer the  
difference between life and death for cancer 
patients. Many readers of this patient guide 
will agree with this, in particular with  
reference to imatinib. The licensing of  
imatinib for the treatment of CML and GIST 
resulted in the development of more targeted 
treatments for other cancers. These new 
cancer treatments are more effective and 
have fewer side effects than traditional 
chemotherapy.

9.2. The five phases leading 
to new drugs

Before a drug can be used to help people, 
it will already have gone through a lengthy 
process of research and development,  
usually taking about 10 years. 

Pre-clinical trials:

The physical and chemical properties of 
the substance are tested in the laboratory. 
During this investigation, it is important 
to assess how this substance may affect 
metabolism and what side effects it may 
produce. On average only one in 7,000 
substances tested actually makes it through 
to the next phase. Animal experiments, 
the ethics of which are strongly questioned 
in many sections of society, are part of the 
pre-clinical phase. This really is the only 
way to find out whether the substance 

causes side effects in living animals, for 
example whether it is carcinogenic, too 
toxic, or can affect unborn offspring. If 
the results from these tests look promising, 
then the next phase can follow.

Phase I Trials:
If a substance has actually made it past  
the pre-clinical trial, then it is often  
administered to a small number of healthy 
volunteers. However there is an exception 
made for drugs intended for the treatment 
of serious diseases, such as cancer. Phase I 
trials can then include patients who are no 
longer benefiting from any of the available 
treatments, and for whom the new drug 
might be of help. The aims of this Phase 1 
Trial are to find out how the drug reacts 
in the human body, how it is metabolized 
and how well it is tolerated. The trial subjects 
are very closely monitored. During this 
first clinical phase, investigations and tests 
are also conducted to find out the best 
dose of the drug to give. 

Phase II Trials:
Once the results from Phase I have  
confirmed the safety and effectiveness of 
the drug, Phase II can begin. Now the 
aims are to find out more about how  
well the drug works and the best dosage 
regime. Depending on the disease, a Phase 
II trial can include up to 150 patients.
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Phase III Trials:
Phase III must demonstrate the drug’s  
efficacy, and the side effects it may produce, 
using a far larger number of patients. This 
gives much more reliable statistical data.

Safety is the top priority in each phase.  
If there already is a standard treatment for 
a condition, then the new treatment will 
be compared with this. In many cases a 
number of hospitals will participate in a 
Phase III trial, and with rare diseases the 
trial may be conducted in several countries 
at the same time.

Licensing:
All the data collected on the drug during 
the first four trial phases are analysed, 
processed and submitted to the relevant 
board of health in each country: the FDA 
in the USA, EMEA in Europe. This is the 
reason why drugs are released at different 
times in different countries. Experts now 
decide whether or not the drug will be  
licensed for use in their country.

Phase IV:
Further data may be collected after a licence 
has been granted, in order to document 
long-term effectiveness and to look at any 
long-term side effects.

9.3. Internet searches  
for clinical trials:

English is the language of global research 
in both science and medicine, and this  
includes most announcements of trials,  
results of trials and publications about trials. 
Many sites on the internet (especially 
those of pharmaceutical companies), are 
only accessible to medical practitioners, 
using a special access code.

A. Things you might need to 
know about clinical trials

When a substance is in the early phases of 
development, it is usually given a research 
code.
Example: STI 571

In later phases, the substance is given a 
name:
Example: imatinib

Finally the drug is given a trade name.
Example: Glivec® (in Europe), 
Gleevec™ in the USA (names  
and spellings may vary between 
countries) 

Manufacturer / pharmaceutical company:
Example: Novartis

B. Each trial is given a code

Examples:
C RAD 001C 2454
A progression trial of RAD 001  
with imatinib

SSG XVIII (GIST)
A Scandinavian and German adjuvant  
imatinib trial

EORTC 62024
A European adjuvant imatinib trial

Results of trials are often presented  
in abstract or poster form at cancer  
conferences (ASCO, ASCO-GI, ESMO, 
British Sarcoma Group, etc.) and are  
usually published in specialist journals.  
For example:

Title: “Indication and results  
of surgery following imatinib  
treatment of locally advanced  
or metastatic GI stromal  
tumours (GIST)”

Sub-category:  
Gastrointestinal Stromal Tumours
Category: Sarcoma
Meeting: 2006 ASCO Annual Meeting
Abstract No: 9500
Citation:  
Journal of Clinical Oncology, 2006 
ASCO Annual Meeting Proceedings Part 
I. Vol 24, No. 18S ( June 20 Supplement), 
2006: 9500
Author(s):  
P Hohenberger, C Langer, S Pistorius,  
I Iesalnieks, E Wardelmann, P Reichardt, 
Chirurgische Arbeitsgemeinschaft  
Onkologie (cao-V)

Further examples

Code	name:	 Name	of	active	ingredient:	 Name	of	drug:	 Manufacturer:

SU	11248	 sunitinib	 Sutent®	 Pfizer

BAY	43-9006	 sorafenib	 Nexavar®	 Bayer

BMS	354825	 dasatinib	 Sprycel®	 Bristol-Myers-Squibb

AMN	107	 nilotinib	 Tasigna®	 Novartis

RAD	001	 everolimus	 Certican®	 Novartis



��

9. Clinical trials – new substances 

C. Authorities concerned 
with licensing of drugs for 
clinical use

USA:FDA
www.fda.gov
Food and Drug Administration (FDA)
Europe including the UK: EMEA
www.emea.europa.eu
European Medicines Agency (EMEA)

D. Finding out about  
clinical trials

Clinical trails in your own country:
Ask your GIST expert or your national 
GIST patient organization

Information in English about  
current clinical trials:
www.clinicaltrials.gov
www.cancer.gov/clinicaltrials
www.eortc.be/protoc/listsites.asp
www.gistsupport.org
www.liferaftgroup.org
www.clinicalstudies.info.nih.gov
www.controlled-trials.com
www.centerwatch.com
www.cancerhelp.org.uk/trials/trials

Websites where results of trials 
are published:
www.asco.org
www.esmo.org
www.annonc.oxfordjournals.org
www.lh-gist.org
www.gastrointestinale-stroma- 
tumouren.com
www.gistsupport.org
www.liferaftgroup.org

Other national addresses can be 
found at: www.globalgist.net

9.4. Potential benefits of  
participating in a trial

n	You will be very closely monitored and 
supported by leading GIST specialists.

n	You will have an active role in the 
treatment of your disease.

n	You could be one of the first patients to 
benefit from a new treatment.

n	You will be making a valuable  
contribution towards research on GIST.

9.5. Potential risks of  
participating in a trial

n	Previously unknown side effects may 
occur with the new substance.

n	Results and side effects might be worse 
than for established treatments.

n	The clinical trial might help many  
patients, but not you personally. In this 
case, you will need to clarify in advance 
what your options are if the trial fails 
for you. Could you participate in  
another trial as a result of your  
inclusion in this trial?

n	The costs of the trial are generally 
borne by the company commissioning 
the trial. Any possible additional costs 
due to the trial would not be covered 
by health insurance companies or the 
sponsors. For example, the costs of 
travelling to take part in trials are not 
covered by most sponsors.

9.6. Potential exclusion from 
participation in a trial

n	The patient numbers required for the 
trial have already been reached or the 
trial is already completed.

n	Other diseases or your general health 
do not permit participation. This 
might, for example, be because of  
reduced liver or kidney function.

n	You do not match the criteria for  
inclusion in the trial. For example you 
may already have been treated with 
other drugs which preclude inclusion  
in the trial.

n	Your health deteriorates during the 
course of the trial or your tumour starts 
to grow and your trial doctor decides 
that you must withdraw from the trial.

n	If the trial has a placebo arm, and there is 
a risk that your health would deteriorate 
severely if you find yourself in this arm 
of the trial, then participation would 
not be recommended.
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Specialist terminology 
for clinical trials

Control group: 
The group of patients that receives the 

established or standard treatment.

Double-blind study: 
Neither the trial doctor, nor the 

patient, know which treatment, 

if any, the patient is receiving.

Single-blind study: 

The trial doctor knows but not the 

patient.

Open-label study: 

Both patient and doctor know.

Study protocol:
Scientific guidelines for the trial. These 

will usually have been developed by 

the company and the trial doctors, 

possibly with the collaboration of a 

patient organization, and will have 

been approved by the relevant ethics 

committees.

These guidelines will include:

• The aim of the trial

• The number of patients to be 

recruited for the trial

• The inclusion and exclusion criteria

• The treatment being tested, how it is 

to be tested and in comparison with 

what

• How the patients will be monitored

• What data is being collected

• What will happen once the trial is 

completed and under what conditions 

would the patient be allowed to 

continue the treatment

Randomization: 
The random selection of which patient 

receives which treatment.

Treatment group: 
The group of patients in the trial that 

receives the new substance.

Best Supportive Care, BSC: 
Means that the patient (in the control 

group or arm), continues to receive 

the best known treatment within the 

framework of the trial. If the disease 

progresses in this patient, then he 

can switch over to the other arm of 

the trial, using the new treatment, 

through a process called “cross-over”.

Specialist terminology 
not associated with 
clinical trials:

Off-label use: 
This refers to the use of a drug for a 

purpose, or in a manner, for which it 

has not been licensed. For example 

the drug may be used for a different 

disease, or with a different dosage or 

for a different length of treatment.

Orphan drug: 
This term was first used in 1983 for 

drugs that were used in the treatment 

of rare diseases. If a pharmaceutical 

manufacturer is awarded orphan drug 

status for a product, then this means 

the company has the exclusive rights 

to the new drug for ten years from the 

point of its release onto the market. It 

is not obliged to pay any fees and is 

granted accelerated processing of the 

application for licensing.

Compassionate use 
programme: 
Compassionate use is the use of a drug 

which has not yet been licensed but is 

potentially effective, for individual 

patients in a life-threatening situation, 

or who have a serious illness that 

cannot be treated in any other way.

INFO INFO

Specialist terminology 
not associated with 
clinical trials:

INFO

Randomization: 
clinical trials:

Specialist terminology 
not associated with 
clinical trials:

INFO

committees.

These guidelines will include:

• The aim of the trial

• The number of patients to be 

recruited for the trial

• The inclusion and exclusion criteria

• The treatment being tested, how it is 

to be tested and in comparison with 

• How the patients will be monitored

• What data is being collected

• What will happen once the trial is 

completed and under what conditions

would the patient be allowed to 

continue the treatment

Compassionate use 
programme: 
Compassionate use is the use of a drug 

which has not yet been licensed but is 

potentially effective, for individual 

patients in a life-threatening situation, 

or who have a serious illness that 

cannot be treated in any other way.
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9. Clinical trials – new substances 

9.7. Trials using placebos

A placebo is a tablet that does not contain 
an active ingredient and therefore cannot 
have any pharmacological effect. Its effects, 
if any, will be purely psychological.

The pharmacological efficacy of drugs is 
usually investigated by placebo-controlled, 
double-blind, randomized studies. Some 
patients are given the drug that is being 
tested, while the control group receives a 
visually identical placebo. The aim is not to 
assess the efficacy of a drug in comparison 
with the established treatment, but in 
comparison with no treatment. 

Placebos are not used in Phase I or II trials 
and relatively rarely in Phase III trials on 
cancer drugs. The most important thing 
for GIST patients to find out about placebo-
controlled trials, is whether a cross-over 
from the placebo arm of the trial into the 
active ingredient arm is possible if the 
disease progresses.

The use of placebos in clinical trials on 
cancer is controversial and ethically 
questionable. It can potentially adversely 
affect the success of a trial because of the 
problems of finding enough patients 
willing to participate. However, GIST 
experts do not always advise against 
participation in GIST trials using 
placebos, but they make sure that potential 
participants fully understand the trial.

9.8. If you agree to participate 
in a trial you should be aware 
of the following 

The ICH-GCP guidelines, (International 
Conference of Harmonization – Good 
Clinical Practice), have an ethical and 
scientific quality standard for the design 
and conduct of clinical trials. Among 
other things they state:

n	the patient must be informed of the 
risks and benefits of participating in the 
trial,

n	the patient’s signature is required on a 
consent form,

n	it is the patient’s right to drop out of 
the trial at any time without having to 
provide a reason.

(No trial could be conducted in the UK 
without satisfying these requirements.)

Declaration of consent

The patient must be given a written 
document that contains information on all 
possible side effects, the risks, an indication 
of the time that will have to be spent in 
hospital, the tests which be carried out, as 
well as the expected benefits. The patient 
and the physician undertaking the trial 
must sign this document before the patient 
is enrolled into the trial. The document 
must also explicitly state the following:

• that the patient is participating on a 
voluntary basis

• that non-participation, as well as 
subsequent withdrawal from the trial, 
will have no adverse effect on any 
further treatment

• that confidentiality and protection of 
data are guaranteed.

Additional consent has to be obtained for 
tissue and blood samples.

GIST experts and patient organizations 

have been saying for some time that 

information sheets about trials and 

the consent forms, should be easy to 

understand and not too long. Patients 

should be able to read them easily. At 

present, some patient information 

leaflets can be 20 pages long, and full 

of legal and medical language.

IMPORTANT

INFO

From research, 
to the drug being available

Researchers test potential 
new drugs in the laboratory 
for many years.

Research laboratories and 
animal experiments

Thousands of substances are 
tested in the laboratory in the 
search for a new drug. 

The most promising substance 
is then tested for side effects 

on animals.

Trials in humans (Phase I)
The drug is usually tested on 
healthy volunteers but this may 
be omitted in the case of 
some cancer drugs. 

Trials in humans (Phase II)
The drug’s efficacy and 
optimum dosage are determined 
in patients.

Trials in humans (Phase III)
Data on the effectiveness of 
the drug, and its side effects, 
are collected on a much larger 
number of patients. 
This may take several years.

Licensing
This may then also take a year 

or more.

Use in children
Children will usually only be 
treated with a new drug once 
it has been used for several 
years to treat adults.

animal experiments

Trials in humans (Phase II)
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9.9. Substances that are 
effective in the treatment  
of GIST

Currently the most important research on 
GIST is concerned with the development 
of new treatments that can be used when 
the disease is resistant to imatinib. By 
seeking a better understanding of the  
mutations and mechanisms of resistance  
in GIST, researchers should be able to  
develop new targeted treatments for the 
future.

What research needs to be done to help 
patients for whom imatinib is no longer 
effective? What is required is a drug or a 
combination of drugs that:

• continues to block KIT, PDGFR and 
other receptors and/or kinases,

• also targets the different new addresses 
of secondary mutations,

• has a disruptive effect on the signalling 
cascade through to the nucleus of the 
GIST cell,

• or works in some new way.

Our hope for the future of GIST treatment 
is that there will be a selection of drugs 
available that can be used either alone  
or in combination, depending on the  
patient’s mutation status and other  
parameters.

There are currently about 40 clinical trials 
being conducted worldwide on more than 
20 substances which might be effective for 
the treatment of GIST. The majority of 
these trials are Phase I or Phase II trials, 
looking at problems of progression. Most 
are being conducted in the USA and are 
open to GIST patients, and in some cases 
to people with other sarcomas or solid  
tumours. The substances fall into the  
following categories:

A. Tyrosine kinase inhibitors, where the 
original imatinib molecule has been 
modified. For example AMN 107,  
otherwise known as nilotinib or 
Tasigna®

B. Multikinase inhibitors that are aimed at 
several target structures – usually KIT, 
PDGFR, VEGF and other kinases. In 
some cases, further targets are already 
being defined, such as the addresses of 
secondary mutations which are to be 
inhibited, or targets in the signalling 
cascade to the cell nucleus. For example 
AMG 706 otherwise known as dasatinib 
or Spycel®

C. mTOR inhibitors (In combination 
with imatinib). A class of substances 
that prevent the multiplication of  
tumour cells by inhibiting the signal 
transduction pathways, that are  
mediated by mTOR. For example 
RAD 001 otherwise known as 
everolimus or Certican®

D. HSP90 inhibitors. Chaperone proteins 
are important proteins that form part of 
the group of proteins known as Heat 
Shock Proteins. They are called HSPs, 
because it was discovered that their  
expression is increased when cells are 
exposed to heat. In addition to this stress 
reaction, they also take part in many 
other important physiological processes 
such as protein folding, protein transport 
or protein elimination. One of these heat 
shock proteins, HSP90, is of increasing 
interest to oncologists. It has been shown 
that the activity of numerous tyrosine 
kinases can be reduced when HSP90 is 
inhibited. The rationale for its use in 
GIST, stems from a study of mastocytosis, 
a benign skin disease. This condition  
is similar to GIST in that there are  
activating mutations in KIT in the mast 
cells. In addition to the primary  
activating mutations such as in exon 11, 

a secondary activating mutation  
occurs in mastocytosis in exon 17.  
Exon 17 is one of the critical secondary 
mutations that do not respond to  
high concentrations of imatinib or to 
sunitinib. Initial experiments have 
shown that an HSP90 inhibitor  
completely inactivated this secondary 
KIT mutation within 24 hours. These 
HSP90 inhibitors may soon be the  
focus of clinical trials in Europe.

E. There are other innovative substances 
that are being used to explore new  
approaches to treatment, or that are  
being tested in combination with  
currently available drugs. Trials of these 
substances are not yet accessible to  
European patients, and few of these 
substances will be available in Europe 
in the near future. We will focus on  
describing the trials that are relevant  
to Europe.

Trials and substances in the 
USA:
Detailed information on the clinical  

trials and new substances in the USA 

can be obtained from our colleagues 

in the Life Raft Group  

www.liferaftgroup.org  

and GSI, GIST Support International  

www.gistsupport.org

HINT

From research,  
to the drug being available

Researchers test potential  
new drugs in the laboratory  
for many years.

Research laboratories and  
animal experiments

Thousands of substances are  
tested in the laboratory in the  
search for a new drug.  

The most promising substance  
is then tested for side effects 

on animals.

Trials in humans (Phase I)
The drug is usually tested on  
healthy volunteers but this may  
be omitted in the case of  
some cancer drugs. 

Trials in humans (Phase II)
The drug’s efficacy and  
optimum dosage are determined  
in patients.

Trials in humans (Phase III)
Data on the effectiveness of  
the drug, and its side effects,  
are collected on a much larger  
number of patients.  
This may take several years.

Licensing
This may then also take a year  

or more.

Use in children
Children will usually only be  
treated with a new drug once  
it has been used for several  
years to treat adults.
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9. Clinical trials – new substances 

Overview:	Substances	that	are	or	may	be	effective	in	the	treatment	of	GIST

Research code Active ingredient Trade name Manufacturer Therapeutic phase

LICENSED:

STI 571 Imatinib Mesylate Glivec/Gleevec Novartis First line /Second line 

SU 11248 Sunitinib Malate Sutent Pfizer Second line 

TRIALS IN EUROPE:

BMS 354825 Dasatinib Sprycel Bristol-Myers Squibb First line 

AB1010 Masitinib n.n. ABScience First line 

RAD 001 Everolimus Certican Novartis Second line 

AMN 107 Nilotinib Tasigna Novartis Third line 

AMN 107 Nilotinib Tasigna Novartis First line 

PTK 787/ZK 222548 Vatalanib n.n. Novartis/Schering Second line 

TRIALS IN EUROPE: (HISTORY): 

AMG 706 n.n. n.n. Amgen Second line 

PKC 412 Midostaurin n.n. Novartis Second line 

TRIALS OPEN IN THE USA BUT NOT IN EUROPE

BAY 43-9006 Sorafenib Tosylate Nexavar Bayer

MLN 518 Auch MLN0518 - vorher: CT53518 n.n. Millennium Pharma

AZD 2171 n.n. n.n. Astra Zeneca

OSI 930 n.n. n.n. OSI Pharma

MP 470 n.n. n.n. SuperGen

XL 820 n.n. n.n. Exelixis

CCI-779 Temsirolimus (Rapamycin-Derivat) n.n. Wyeth-Ayerst-Labs

AP 23573 n.n. n.n. Ariad Pharma

IPI-504 n.n. n.n. Infinity Pharma

17 DMAG / 17 AAG 17-allylamino, 17-demethoxygeldanamycin n.n. InvivoGen

CNF1010 n.n. n.n. Conforma/Biogen

CNF2024 n.n. n.n. Conforma/Biogen

SNX-5422 n.n. n.n. Serenex

KRX-0401 Perifosine n.n. Keryx Biopharm.

Genasense Oblimersen Sodium n.n. Genta Inc.

n.n. Bevacizumab Avastin Genentech

BEZ235 n.n. n.n. Novartis

SF1126 n.n. n.n. Semafore

Second line 

(Status at the end of 2007. We do not guarantee that this is fully comprehensive: changes, deletions, additions and errors are possible)
n.n. = as yet unnamed

Übersetzung fehlt
please provide translation
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9.10. First-line trials

These are trials using alternative or modified 
drugs, or completely new treatments, for 
the initial treatment of GIST patients. These 
drugs are being tested on patients who have 
not previously been given imatinib. The  
results are then being compared with  
patients treated with imatinib.

Dasatinib (Sprycel® / BMS 354825)

Dasatinib is a potential multikinase  
inhibitor produced by the company  
Bristol-Myers Squibb, that blocks the  
target structures ABL, SRC, KIT, 
PDGFR and other tyrosine kinases.  
The substance was successfully used in 
leukemia patients who were resistant to 
imatinib. Since 2006, this drug has been 
licensed in many countries for the treatment 
of people affected by CML who have  
developed a resistance or intolerance to 
imatinib. To date, few GIST patients have 
been treated with dasatinib, and no results 
are available.

In spring 2008, a trial will be started 
which will offer dasatinib to patients who 
have been newly diagnosed with GIST.  
It will be led by Prof Serge Leyvraz of 
Lausanne, in collaboration with some  
centres in France, and possibly also some 
centres in Germany. No details have yet 
been published about this trial, but Das 
Lebenshaus will provide them as soon as 
they are available.

Masitinib (AB 1010)

This French Phase II trial was presented at 
this year’s ASCO and it investigated the 
use of the substance masitinib mesylate as 
a first-line therapy in 26 patients. At that 
time, the group had been observed for an 
average of 7.6 months.

Masitinib mesylate, MM, is a tyrosine  
kinase inhibitor that was more effective  
in vitro (in the laboratory) than imatinib, 
in particular against the wild type KIT. 
MM also inhibits the receptors PDGF and 
FGFR3. A Phase I trial demonstrated its 
safety and tolerance in patients with  
different types of tumour. These results 
led on to the multi-centre Phase II trial: 
26 GIST patients with advanced or  
metastatic GIST, who were not being 
treated with imatinib, have been taking 
7.5mg masitinib per kg per day since  
October 2006. Preliminary results are 
currently available for 21 out of the  
26 patients. After an average period of 9 
months, 52.4% exhibited a partial response, 
38% were stable, and 9.5% had suffered a 
relapse. The most frequent side effects 
were weakness, water retention, muscle 
cramps, dizziness, abdominal pain, skin 
rashes, diarrhoea and nausea.

Conclusion: These preliminary results 
demonstrate the high efficacy of masitinib 
as a first-line treatment for advanced and 
metastatic GIST. However, in the absence 
of a comparison with imatinib, an evaluation 
of the relative importance of this treatment 
is not yet possible. The incidence of side  
effects appears to be higher than for imatinib. 
The GIST patients’ mutation status needs 
to be considered in further trials.

9.11. Second-line trials

These are trials using adjusted dosages,  
alternative, or modified active ingredients 
or new treatment ideas after progression 
with imatinib. These substances are tested 
in combination with imatinib or alone, 
before or after an imatinib dose increase.

Sunitinib (Sutent®)

The use of sunitinib in patients  
whose GISTS show progression while  
on 400mg imatinib per day, has not yet 
been investigated. In such cases, as shown 
by trials so far conducted, the dose of  
imatinib should first be increased to 
800mg per day. In 2008, an international 
trial on progression using sunitinib will be 
opened, in which patients who are showing  
progression with 400mg per day imatinib 
can be included. Patients treated with  
continuous 37.5mg of sunitinib will be 
compared with patients taking the  
increased dose of 800mg per day of  
imatinib.

RAD 001 (everolimus, Certican®)

RAD 001 (mTOR inhibitor) is a rapamycin 
derivative that has already been licensed 
for use in transplant medicine in several 
European countries (Rapamycin, was  
apparently found in soil bacteria on Easter 
Island over 30 years ago, and its name is 
derived from the term “rapa nui” in the 
native language).

It is used in transplant medicine to fight 
rejection of transplanted organs and is  
licensed for the treatment of kidney and 
heart transplant patients.

The mTOR pathway plays an important 
role in the assessment of the cells’ nutritional 
status. Blocking of mTOR also appears to 
suppress parts of the immune system and to 
interfere in somatic cellular multiplication 
processes.
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Experiments have shown that RAD 001 
prevents the multiplication of somatic cells 
through inhibition of the signal transduction 
pathways mediated by mTOR. Animal 
experiments have shown that RAD 001 
inhibits tumour cell growth. 
Furthermore, clinical trials on patients 
with cancers have shown that the effective-
ness of cancer drugs that are currently 
being used can be increased with RAD 001. 
There are currently at least three mTor 
inhibitors under development and/or 
being tested in clinical trials: RAD 001 
by Novartis, CCI-779 by Wyeth and 
AP23573 by Ariad.

The results of the first international Phase 
I/II trial of RAD 001 + imatinib in GIST 
patients, were that 6 out of 18 patients 
were free of visible disease after 4 months, 
and a further two had partial remission. 
All patients were showing progression 
before the introduction of the combination 
treatment. 
The first results also demonstrated that 
this combination appears to be less suitable 
for patients with exon 9 mutations, than 
for those with exon 11 mutations.

CRAD001C2454), a Second-line 
trial using RAD 001 with 400mg 
imatinib in progressive desease

Title:
A multi centre, single arm, two-
step Phase II trial on RAD 001 
with imatinib in patients resistant 
to imatinib with advanced GIST.

Trial design and duration of 
treatment

• Criterion for inclusion: progression 
with 400mg imatinib per day

• Multicentre, non-randomized, single 
arm, two-step Phase II trial.

• A maximum of 53 patients can be 
included.

• The trial phase will last for 4 months, 
followed by a subsequent observation 
period of 8 months.

Primary aim of the trial
• Evaluation of the efficacy of 

RAD 001 plus imatinib after 4 months 
of treatment. Efficacy is defined as 
progression-free survival (PFS) after 
4 months.

Treatment
• 1 x 2.5mg RAD 001 and 1 x 600mg 

imatinib per day. RAD 001 is a drug 
that is taken orally, as is imatinib.

Trial directors
• Dr Peter Reichardt, Sarcoma Centre 

Berlin-Brandenburg, HELIOS Clinic 
Bad Saarow and HELIOS Clinic 
Berlin-Buch

• Multi-center trial

this combination appears to be less suitable 
for patients with exon 9 mutations, than 
for those with exon 11 mutations.

of treatment. Efficacy is defined as 
progression-free survival (PFS) after 
4 months. NH2
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9.12. Third-line trials

These are trials using alternative (or 
modified) active ingredients, or new 
approaches to treatment after further 
progression with imatinib and sunitinib. 
These substances are tested alone and 
compared with “best supportive care”. 
Fourth or fifth line trials may also 
follow on from this.

Nilotinib (AMN 107 / Tasigna®)

Many positive reports have emerged on 
the use of this second-generation tyrosine 
kinase inhibitor (also unofficially known as 
the daughter of imatinib), in the treatment 
of CML patients (chronic myeloid leukemia) 
who are resistant to imatinib.

Nilotinib inhibits the PDGFRA and KIT 
tyrosine kinase activities. Laboratory data 
that are currently available on GIST cells 
with different KIT mutations show that 
nilotinib has greater growth-inhibiting 
activity than imatinib, both in KIT 
mutations that are sensitive to imatinib, 
and also in those that are not. Parts of the 
tumour are often still being controlled by 
imatinib after progression has begun. In 
such cases, nilotinib may be an effective 
treatment for patients who have developed 
some resistance to imatinib, and who are 
therefore showing a reduced response. The 
US drug agency, the FDA, have given 
Tasigna® “orphan drug” status, as was the 
case some years before for Glivec®, and 
licensing for CML followed in 2007 in the 
USA, Switzerland and Europe.

A Phase I trial was conducted in Germany 
on nilotinib for GIST patients with 
progressive disease. Initial positive results 
were presented by Dr Peter Reichardt at 
ASCO 2006 in the form of a poster 
discussion. Of the 18 patients who were 
receiving nilotinib alone, one patient 
achieved partial remission that lasted for 

approximately 6 months. A further 
13 patients (72%) exhibited stabilization 
of the disease that lasted for more than 
4 months; and 4 of these achieved a 
stabilization of over 6 months. 
The disease was therefore controlled in a 
total of 14 patients (78%).

Global nilotinib third-line trial 
(CAMN107A2201)

Title: 
A randomized, multicentre open-
label trial to evaluate the efficacy 
and safety of nilotinib (AMN 107) 
compared with current treatment 
options in adult patients with GIST 
resistant to imatinib and sunitinib.

This trial had been pending for some time, 
and started worldwide in autumn 2007. 
Nilotinib is administered as a single treat-
ment in this trial and not in combination 
with imatinib. This is an international 
licensing study that is being conducted at 
approximately 60 centres in 14 countries, 
and recruiting about 280 patients. As for 
any clinical trial, the protocol defines who 
may take part. One of the inclusion criteria 
for the trial is that only patients who have 
previously been treated with imatinib 
AND sunitinib can participate.

This trial is double arm or triple arm. 
Initially, patients are randomized and 
either take nilotinib (400mg twice daily) 
or have “best supportive care”. 
“Best supportive care” means that the 
patient initially continues treatment with 
imatinib or sunitinib. If the disease 
progresses, then the patient can switch 
over to the nilotinib arm. This is called 
“cross-over”. All participants are checked 
at their study centres every two weeks 
during the first two months of the trial, 
and then once a month.

The following provisions are 
important

• Criterion for inclusion: The disease 
must show clear progression when 
treated with imatinib at 400mg per 
day and when treated with sunitinib, 
started at 50mg per day, but allowing 
subsequent dosage reduction. Patients 
who started their sunitinib treatment 
at less than 50mg per day (eg 37.5mg 
per day or less) cannot take part in this 
trial.

• Patients who have been randomly 
allocated to the “best supportive care” 
arm of the trial do not necessarily need 
to continue with the same drug. For 
example someone who was taking 
sunitinib can either continue with this 
or switch to imatinib at the beginning 
of the trial. This will be decided by 
the examining doctor.

• The dose administered in the “best 
supportive care” arm should not 
exceed the maximum dosage taken 
at any previous time. In practice, this 
means that patients who were given 
400 or 600mg per day as the highest 
dose in the history of their disease 
cannot suddenly be treated with 
800mg.

Trial director
• Dr Peter Reichardt, 

Sarcoma Centre Berlin-Brandenburg, 
HELIOS Clinic Bad Saarow and 
HELIOS Clinic Berlin-Buch



��

9. Clinical trials – new substances 

9.13. Other trials 

Trials and observations on use: Usually 
these will refer to licensed treatments using 
imatinib and sunitinib. These will aim to 
collect more information on different  
aspects of treatment with these two drugs.

Sunitinib (Sutent®)  
+ imatinib (Glivec®)

A trial combining imatinib and sunitinib 
was initiated in 2007 at the “Vanderbilt 
Ingram Cancer Center”, Nashville,  
Tennessee, USA. This is a Phase I/II  
trial with a maximum of 15 patients,  
and it is designed to assess the safety and  
effectiveness of combining the two  

treatments. The question is, can a  
combination of these drugs, that both  
target KIT, complement each other in 
some way? Could a combination  
postpone the onset of resistance to  
imatinib?

Neoadjuvant and adjuvant trials:

Trials on drug treatments before and/or 
after surgery. These trials have already 
been referred to in Chapter 5.5.

GOLD reGISTry: 
The GOLD reGISTry is a study aimed at 

collecting information. Its objective 

is to find out how different doctors 

across the world treat patients with 

advanced GIST. Around 1000 patients 

are participating in this study. About 

200 doctors in 25 countries in Europe, 

Latin America and Asia are entering 

data about their GIST patients into the 

GOLD reGISTry. GIST doctors across the 

world can exchange information on 

current approaches to the treatment 

of GIST through a common forum. This 

will result in the collection of much 

more information on GIST. This global 

registry study is being directed by the 

GIST experts Prof J Y Blay in France, 

Prof P Casali in Italy and Dr P Reichardt 

in Germany. Patients with advanced 

GIST can participate up to 15 months 

after diagnosis. If you are a patient 

based in Europe, Latin America or Asia 

and are interested in participating in 

this registry study, then please contact 

one of your leading national GIST 

experts or your national GIST patient 

organization.

HINT

Imatinib (yellow) in the BCR-ABL 
binding pocket

More precise fit in the binding 
pocket: The new active ingredient 
nilotinib was developed by changing 
the imatinib molecule
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10. Paediatric GIST (GIST in children)

The average age of GIST patients is about 
60. However, there are also cases of GIST 
in much younger people, including children.

At an estimated 15 cases per million,  
GIST is a very rare form of cancer. GIST 
is even rarer in younger patients. Current 
estimates for paediatric GIST are that they 
account for about 1-2% of all cases. This 
would mean about 10-20 new patients per 
year for the UK.

Paediatric GIST is currently usually  
described as a subset of adult GIST.  
However, there are other experts  
who suspect that paediatric GIST is a  
separate disease. Since 2004, at the  
CTOS meeting, paediatric GIST has  
been defined as GIST first occurring  
in patients while under the age of 18.

There are some essential differences  
between paediatric GIST and GIST in 
adults. The disease is more prevalent in 
girls than in boys, and usually occurs  
between the ages of 6 and 18. However, 
cases of patients younger than this have 

also been described. The following  
summarizes our knowledge to date:

What we know about paediatric 
GIST:
n	it is more common in women and girls 

than in men and boys
n	it usually starts in the stomach
n	it can manifest itself through several 

primary tumours in the stomach  
(not metastases), often described  
as multi-focal

n	metastases in lymph nodes are more 
common than in adult GIST

n	it grows more slowly than adult GIST
n	tumour cells are more epitheloid in 

shape
n	the overall response rates to imatinib 

appear to be lower than in adult GIST
n	typically there are no KIT or PDGFRA 

mutations, implying that it is wild type 
(particularly for girls)

Before the year 2000, GISTs in younger 
patients were diagnosed as other sarcomas, 
such as leiomyosarcoma, leiomyoma, or 
leiomyoblastoma, just as was the case for 
adult GISTs. We now know that these 
could actually have been paediatric GISTs.

Symptoms

The most common symptoms of paediatric 
GIST are:
n	 anaemia
n	 bleeding, blood in stools
n	  abdominal pain and a feeling  

of abdominal fullness

Course of the disease

Paediatric GISTs grow more slowly than 
GISTs in adults. They mainly occur in  
the stomach in the form of one or more 
tumours. Tumours can recur, either close 
to the original site or elsewhere such as in 
the liver. A local relapse at the original site 
can also be composed of single or multiple 
tumours, and relapses at remote locations are 
usually metastases. The risk classification for 
GIST in adults has been clearly defined 
(Table according to Fletcher 2002). This 
shows that the risk is dependent on the 
size of the primary tumour and rate of  
mitosis or cell division. Initial investigations 
indicate that the Fletcher Table does not 
apply to paediatric GIST.

A retrospective investigation of 350 

GISTs at the Memorial Sloan-Kettering 

Cancer Center (MSKCC) in New York, 

USA, found 5 cases under the age of 

18 (1.4%) and 10 cases (2.9%) in young 

adults aged 18 to 29.

INFO
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10. Paediatric GIST (GIST in children)

Treatment

The treatment of paediatric GIST is the 
same as the treatment for adult GIST.  
Surgery is the first choice of treatment for 
young patients with a primary tumour. 
The aim is to remove the tumour in its 
entirety and to achieve clear, tumour-free 
operative margins (R0 resection). The 
type of surgery, and its extent, depends on 
the location and size of the tumour.

Paediatric GISTs grow more slowly than 
GISTs in adults. Even so, there are relapses 
in most cases. It may therefore make sense 
for a multidisciplinary team with experience 
of GIST to decide the best time for surgery, 
possibly delaying it until the child is older.

Imatinib is the basic treatment for  
metastatic or inoperable GIST. There  
is only limited information available  
on treatment of paediatric GIST with  
imatinib, but it does appear that it is less 
effective in children and adolescents than 
in adults. This is because most paediatric 
GISTs are wild type and therefore do not 
exhibit any mutations in KIT and/or 
PDGFRA, which are the structures  
targeted by imatinib.

New drugs like sunitinib have been used 
in some young GIST patients, but it is too 
early to say how effective this treatment is, 
or what side effects it causes in children. 
One serious difficulty in research into 
new drugs for children is that almost all 
clinical GIST trials exclude patients under 
the age of 18.

Expertise

Because it is so rare, it is extremely  
difficult - even for GIST experts - to  
build up expertise in paediatric GIST.

Our sister association in the USA,  
The Life Raft Group (LRG), are putting  
a lot of effort into researching paediatric 
GIST. They have identified over 60 cases 
internationally. This GIST research project, 
supported by Novartis, is trying to find 
out more about the diagnosis, treatment 
and monitoring of paediatric GIST patients, 
in collaboration with these two leading 
clinics in the USA:

Memorial Sloan-Kettering Cancer 
Center, New York, 
www.mskcc.org
Michael LaQauglia, M.D.,  
paediatric surgeon
Cristina Antonescu, M.D.,  
pathologist

Texas Children’s Hospital,  
Houston, TX 
www.txccc.org
Alberto Pappo, M.D.,  
paediatric oncologist
Jed Nuchtern, M.D.,  
paediatric surgeon

We recommend that the parents of 

children affected by GIST, contact their 

national GIST experts. They usually 

have good contacts with GIST experts 

and researchers internationally. Even 

though there is little experience of 

paediatric GIST available in each country, 

international connections can provide 

a “virtual centre of excellence”.

The national GIST patient  

organizations will also be happy  

to put you in personal contact  

with the Life Raft Group. If you  

have a child with GIST, then you  

can find further information about 

paediatric GIST on the internet at 

www.liferaftgroup.org or  

www.gistsupport.org. You can also 

enter into an email exchange with a 

special interest group organized by 

the Life Raft Group.

HINT
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11. After-care and follow-up 

11.1. Follow-up.
Monitoring of GIST patients and their 
drug treatments is essential. The current 
NCCN guidelines state that:
n	Every patient with a local or potentially 

removable GIST
n	Every patient from whom a GIST was 

removed in its entirety
n	Every patient with advanced or  

metastatic GIST 
should have an examination, including an 
abdominal CT, every 3 to 6 months.

In the UK the frequency and duration  
of monitoring is left to the discretion of 
the oncologist, who will assess the risk  
according to the Fletcher Table and the  
location of the primary tumour.

The aims of regular follow-up are:
early diagnosis

• of a local relapse
• of metastases (liver, peritoneum)
• of changes which could indicate  

disease progression
or evaluation of treatment with reference 
to

• efficacy, response (not only changes in 
size, but also in tumour density in 
Hounsfield Units)

• possible side effects and their severity
• red and white blood cells
• liver and kidney function.

11.2. Intervals and methods 
for after-care

After-care and follow-up should be  
conducted by an MDT, a multidisciplinary 
team. The type of examination depends 
on the location of the primary tumour and 
of the metastases, if any.

All patients should have their case notes 
reviewed, a clinical examination, and  
usually blood tests.

In addition, after removal of  
tumour from:

the stomach: abdominal CT,  
gastroscopy, endoscopic ultrasound

small intestine: abdominal CT

colon or large intestine: abdominal 
CT, colonoscopy

rectum: abdominal CT, MRI,  
rectoscopy, endoscopic ultrasound 

After gastrectomy: abdominal CT

Fletcher’s Table lists the risk groups and the associated intervals 
for after-care:

	 	 Year	1-2	 Year	3-5	 From	year	6

very	low	 	 12-monthly	 12-monthly	 12-monthly

low	 	 6-monthly	 6-monthly	 12-monthly

intermediate	 	 3-monthly	 6-monthly	 12-monthly

high	risk	 	 3-monthly	 6-monthly	 12-monthly

This also applies to patients whose 

GIST has been successfully removed 

and who are actually tumour-free. We 

repeatedly come across cases where 

patients are regarded as “cured” after 

the successful removal of the tumour 

and have been discharged without 

subsequent monitoring. At least 50% 

of these patients will suffer a relapse 

or develop metastases, even after a 

full resection. Long-term monitoring 

of these patients, at regular intervals, 

is therefore extremely important.

IMPORTANT
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11. After-care and follow-up 

n	The first gastroscopy or colonoscopy 
should be conducted within 6 months. 
Thereafter the examination intervals 
should be decided by the doctor 

n	An MRI scan may be used if the  
patient has a reaction to the CT  
contrast agent.

n	PET or PET-CT is not a routine  
procedure and is expensive. It is only 
used if the CT or MRI scans cannot 
give the information the doctor needs.

11.3. After-care for patients 
taking targeted treatments

Response

It has already been mentioned that an  
observed change in the density of the  
tumour tissue (measured in Hounsfield 
units) is more crucial than a change in  
tumour size, when using a CT scan to  
assess the success of targeted therapy. 

Blood tests

Blood tests should be conducted about 
every 6 weeks for patients in the early 
stages of treatment. Liver and kidney 
function should be regularly checked. If 
additional drugs are being taken, then 
blood tests are of particular relevance  
because these drugs might affect the liver 
or kidneys.

Determination of the imatinib concentra-
tions in the blood is not one of the routine 
blood tests. Usually it is only carried out as 
part of a trial. Only a few laboratories are 
able to carry out this specific test and its 
costs are usually not covered by insurers or 
the NHS. You will have read quite a lot 
already on the relevance of the plasma  
levels of drugs in Chapter 7.

Ultrasound

This is an option for monitoring GIST  
patients, particularly for those who may 
have metastases in the liver. It should be 
conducted by a specialist who is highly 
experienced in both ultrasound and GIST. 
Furthermore, it is preferable for the same 
doctor to conduct all subsequent US  
examinations.

CT scan

Check-ups are recommended at 3-monthly 
intervals for patients with metastatic GIST. 
Patients with GIST, in whom the tumour 
has been surgically removed and no  
metastases are present, should follow the 
monitoring plan recommended by their 
oncologist.

PET scans

These are sensitive, rapid and reliable  
indicators for determining the response  
to imatinib or sunitinib. A positive effect 
can be seen after only 24 to 48 hours of 
treatment.

11.4. Laboratory tests

The laboratory tests that are relevant for 
GIST and targeted drugs are listed here.

The Table lists:
n	 What is measured?
n	 What value is normal?
n	 What does this mean? 
n	What should be done?

Hb / haemoglobin:  
the red blood pigment and main constituent 
of the red blood cells

Leucocytes: white blood corpuscles

Thrombocytes: blood platelets

GPT / ALAT:   
glutamate pyruvate transaminase (enzyme)

GOT / ASAT:   
glutamate oxalacetate transferase (enzyme)

bilirubin:  
yellowish brown bile pigment, metabolic 
product mainly of haemoglobin, colours 
the stools dark

GIST specialists know what after-care 

intervals and methods are required. 

The authors’ personal view is that it is 

better to conduct regular, thorough 

follow-ups, rather than missing some-

thing and then discovering it too late.

IMPORTANT

About 10% of GIST patients will either 

have had a tumour in a lung, or will 

develop one during the course of the 

disease. Some GIST experts therefore 

recommend an annual chest x-ray, 

whatever the risk of relapse for the 

GIST.

INFO
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AP: alkaline phosphatase (enzyme)

creatinine:  
strongly basic metabolic product that is  
excreted through the kidneys

TSH: 
thyroid stimulating hormone (thyroid)

Overview	of	important	laboratory	measurements	for	GIST	patients

Type of  
measurement

Sample used What is measured? Normal values Meaning What could be done?

Hb/haemoglobin whole blood red blood pigment >14 g/dl anaemia can be caused  
by either the GIST or the 
treatment

consider a blood transfusion 

Ery/erythrocytes whole blood red blood corpuscles 4,5-6 Tpt/l anaemia can be caused  
by either the GIST or the 
treatment

consider a blood transfusion 

Leukos/leukocytes whole blood white blood  
corpuscles

4-10 Gpt/l leukopenia - the immune  
defences are weakened -  
can be caused by the  
treatment 

monitor the value carefully, 
look for signs of infection, 
e.g. temperature

Thrombos / 
Thrombocytes

whole blood blood platelets 140-400 Gptl/l thrombopenia -  
the tendency to bleed may 
be increased - can be caused 
by the treatment

look for for signs of bleeding

GPT/ALAT blood serum liver function <50 U/l deficiency in liver function -, 
can be caused by the  
treatment, by additional 
drugs, or by liver metastases

check carefully for effects  
of additional medicationGOT/ASAT blood serum liver function <50 U/l

Bilirubin blood serum liver function <18 μmol

AP blood serum liver function <130 U/l

Crea/creatinine blood serum
24-hour urine

kidney function <120 μmol deficiency in kidney function, 
can be caused by imatinib

TSH blood serum thyroid function 0,27-4,2 mU/l thyroid insufficiency,  
can be caused by sunitinib

consider administration of 
thyroid hormones 

The quoted “normal” values may vary 

from one laboratory to another. Please 

ask your doctor about this. The critical 

values only serve as an approximate 

guidance. 

You will need to discuss with your  

doctor whether he is concerned about 

given value, and if so what can be 

done about it. The table can only serve 

as a guide. 

IMPORTANT
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12. GIST glossary

Abdomen: the part of the body below 
the chest and above the legs.

Abstract: written summary of a medical 
presentation 

Acute: rapid onset,

Additive: additional, creating a whole 
with something else.

Adenocarcinoma: refers to a cancerous 
tumour that has originated in glandular 
tissue.

Adjuvant: treatment supporting a  
previous treatment. For example, imatinib 
given after complete removal of a tumour, 
with the objective of preventing a  
recurrence.

AMN 107: research code for a new  
ingredient nilotinib – trade name 
Tasigna®, belonging to the group of  
tyrosine kinase inhibitors.

Anaemia: a deficiency in red blood cells 
or in red blood pigment (haemoglobin), 

Angiogenesis: new growth of blood and 
lymph vessels, for example, in a growing 
tumour.

Apoptosis: cell death or genetically  
programmed death of the cell.

Application: the way in which a drug is 
given, eg orally (tablet, juice, powder), 
rectally (pessary), parenterally (injection, 
infusion) or through the skin (ointment, 
compress, medicated plaster). The following 
distinction is made for injections:  
intravenous (into the vein), intramuscular 
(into the muscle), intracutaneous (into the 
skin), subcutaneous (into the fatty tissue 
beneath the skin), intraperitoneal (into the 
abdominal cavity).

Ascites: accumulation of f luid in the  
abdominal cavity.

ASCO: American Society of Clinical 
Oncology (ASCO meeting, an important 
annual conference).

ATP: adenosine triphosphate, needed by 
almost all processes within the body that 
require energy.

Benign: non-cancerous.

Biopsy: Removal of a tissue sample from 
the body for histological examination, 
usually to determine the type of a tumour, 
and whether it is benign or malignant.

Blood count: laboratory findings from a 
blood test: giving the numbers of platelets. 
red and white blood cells and the ratios of 
the different kinds of white blood cells.

BMS 354825: research code for a new 
tyrosine kinase inhibitor developed by 
Bristol-Myers-Squibb – active ingredient 
dasatinib – trade name Sprycel®.

Carcinoma: Cancerous epithelial 
growth.

Cardio-: to do with the heart.

Cells of Cajal: small cells that are  
arranged around the collections of nerve 
cells in the outer wall of the gastrointestinal 
tract. They are a type of pacemaker cell 
for the cells of the gastrointestinal tract. 
Interstitial cells of Cajal express the KIT 
gene and are probably the cells in which 
GIST arises.

Chemotherapy: the treatment of  
malignant tumours with chemical  
substances, which inhibit the multiplication 
of cancerous cells and result in their death. 
Chemotherapy is a systemic treatment  
active throughout the body. The side effects 
of chemotherapy can have substantial  
adverse effects on the patient’s quality of 
life.

CHOI (or ANTOCH)criteria:  
criteria used to determine the response to 
target therapies in GIST. According to the 
WHO or RECIST criteria, therapeutic 
success is no longer classified as a response 
meaning a reduction in size. Therapeutic 
response is assumed even if the tumour size 
has not been seen to have been reduced in 
a CT scan. The main criterion is a reduction 
in tumour density, as measured in  
Hounsfield Units.

Chronic: persisting over a long period of 
time. The majority of cancers are chronic 
diseases.

Colon: large intestine.

Colon carcinoma: bowel cancer. 

Colonoscopy: is inspection of the inside 
of large intestine 

Compassionate use program: an 
emergency program conducted by a  
pharmaceutical company in order to make 
an urgently required substance available to 
patients before it has been licensed.

Compliance: adherence to treatment. 
Willingness of the patient to cooperate in 
diagnostic and therapeutic measures or to 
follow a treatment that has been prescribed. 
The opposite is non-compliance.

Coping: overcoming cancer and its  
consequences psychologically. 
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KIT or KIT receptor: also called 
CD117. In addition to the tumour’s  
morphology and location, the positive  
KIT staining of the tumour tissue is the 
most important indicator for the presence 
of a GIST. This is determined by the  
pathologist from a tissue sample.  
It corresponds to a type III receptor  
tyrosine kinase. 

CT (computed tomography):  
imaging procedure, in which the human 
body is x-rayed layer by layer and a series 
of cross sectional images built up.

Curative: treatment aimed at curing a 
disease, not just controlling it.

Cytostatics: the chemotherapeutic 
agents used in the treatment of cancers 
which inhibit the proliferation of tumour 
cells. 

Diagnosis: determination of the nature 
of a disease. 

Diuretic: a drug that promotes the  
excretion of urine by acting on the  
kidneys to increase the excretion of water 

DNA: deoxyribonucleic acid. The carrier 
of human genetic information that is 
stored in every cell.

Double-blind study: A study in  
which neither the doctor, nor the patient, 
know whether the patient is receiving the 
substance being tested, or the substance it 
is being compared with.
Single-blind study: the examining 
doctor knows…
Open-label study: both know… 

Dosage: Determination of the quantity 
of active ingredient needed per unit of 
time, per day, per week etc..

Duodenum: first section of the small  
intestine, about 12 inches long.

ECPC: European Cancer Patient  
Coalition: coalition of more than one 
hundred patient organizations.  
It represents the interests of European  
cancer patients to the European health 
boards and politicians. Facilitates and  
promotes practical exchanges of experience 
between the European patient organizations.

-ectomy: refers to the removal of an  
organ in surgery. Example: complete  
removal of the stomach is gastrectomy.

Embolization: chemoembolization:  
injection of substances into the blood  
vessels that induce vascular occlusion and 
thus cut off the blood supply to tumours.

EMEA: European Medicine Evaluation 
Agency. European licensing board for  
medicinal products. An EMEA licence 
means that a drug is licensed in several 
countries at the same time.

Endogenous: within the body,  
originating inside the body, 
exogenous: originating outside,  
penetrating into the organism from  
outside.

Endoscope: instrument comprising a 
narrow tube with a light source and a 
camera for the internal examination of  
organs such as the stomach and bowel.

EORTC: European Organization for 
Research and Treatment of Cancer.  
An EORTC trial is a European trial.

Epidemiology: scientific discipline  
that deals with the spread and course of 
diseases.

ESMO: European Society for Medical 
Oncology.

Ethics committeee: committee  
composed of medical practitioners,  
theologians, lawyers, statisticians, and lay 
people, that decides whether or not a trial 
can go ahead. 

Exon: the location of the mutation in the 
KIT receptor that plays a role in GIST. 
The receptor is divided into numbered 
sections called exons. GIST mutations  
occur most frequently in exons 9 or 11  
and occasionally in exons 13 or 17.

Familial GIST: inherited GIST. Can 
only occur through a genetic defect in the 
gametes (germ-line mutations). Only very 
few cases have been described so far 
worldwide.

Fatigue: Extreme tiredness. Can be 
caused by the cancer or as a side effect  
of a treatment.

FDA: Food and Drug Administration: 
US board of health, the licensing board for 
medicinal products in the USA.

Gastrectomy: surgical removal of the 
stomach.

Gastritis: inf lammation of the stomach 
mucosa.

Gastro…: about the stomach

Gastrointestinal: about the digestive 
tract: mouth, oesophagus, stomach, small 
intestine and large intestine and rectum.

Gastroscopy: internal examination of 
the stomach – see also endoscope.
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Glivec®: trade name for the active  
ingredient imatinib (in the USA, 
Gleevec™) produced by the company  
Novartis. 

Grading: measure of differentiation for 
malignant tumours; evaluation of the  
aggression of a growth, especially from a  
histological and cytological perspective, 
through the use of a grading system 

Hand-foot syndrome: painful reddening 
(erythemas) and swelling on the palms of 
the hands and soles of the feet. The patient’s 
everyday life is moderately to severely  
affected, depending on the severity of this 
skin lesion.

Hepato: relating to the liver.

Heterogeneous: made up of different 
components.

Histology: examination of fine tissue 
structures under the microscope 

Histopathology: the study of  
pathological changes in tissues.

Hormones: chemicals that are produced 
in the glandular cells of certain organs of 
the body and then released into the blood. 

HPF: high power fields, or high-resolution 
fields as seen through the microscope.
 
Hyperthermia: heat treatment in which 
parts of the body are heated to 42° to 44° 
in order to combat tumour cells.

HU: Hounsfield Unit: unit of  
measurement of density of tumour  
tissue in CT scan images.

Ileum: final portion of the small  
intestine.

Ileus: bowel obstruction, a life-threatening 
obstruction to the bowel passage through 
constriction or twisting.

Imatinib: chemical compound,  
the active ingredient in Glivec®.

Immune system: functional and multi-
layered defence system in living organisms 
that counteracts dangers posed by pathogens, 
exogenous compounds and abnormal cells. 
It includes the complex network in which 
several organs, cell types and chemical 
molecules participate.

Interaction: effect that one drug may 
have on the way another drug works in 
the body.

Interdisciplinary: collaboration  
between medical practitioners from  
different specialist areas. Intestinal:  
pertaining to the bowel.

Intraperitoneal: enclosed by the  
peritoneum.

Invasive: In cancer, an invasive tumour is 
one which penetrates the neighbouring 
tissues.

Irreversible: irreversible changes are 
physical or psychiatric changes that cannot 
be reversed by either the body’s own repair 
mechanisms or by medical or psychological 
intervention. 

Kinases: enzymes that function as  
transmission / messenger factors.

Laparoscopy: examination of the  
abdominal cavity using very small  
incisions.

Ligand: binding molecule.

Local relapse: recurrence of the disease 
at the original location.

Lymph nodes: the lymphatic system  
extends through the entire body, similar 
to the blood circulatory system, and is  
important for the body’s defence. Lymph 
nodes are found everywhere in the body 
and their function is to render harmless, 
pathogens, foreign compounds or  
cancerous cells.

Lymphocytes: white blood cells formed 
in the lymph nodes.

Malignant: cancerous. Malignant  
tumours do not respect the natural tissue 
boundaries, but grow into other tissues, 
either through infiltration, or by producing 
secondary tumours (metastases) in other 
parts of the body.

Metabolism: the uptake, transport and 
chemical transformation of compounds in 
an organism and the release of metabolic 
end products into the environment. 

Metastases: secondary tumours that have 
developed away from the primary tumour. 
In GIST, metastases are most commonly 
found in the liver and peritoneum.

Mesentery: a double layer of the  
peritoneum that originates from the  
dorsal abdominal wall.

Mitoses: cells undergoing division as part 
of the growth and cell renewal process. 
The mitotic index is a measure of cell  
proliferation and therefore also of the rate 
of tumour growth.

Monitoring: the after-care or follow-up 
of patients, conducted at regular intervals,

Morbidity: statistical incidence of a  
disease in 1,000 or 10,000 people over  
a specified period of time.
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MRI: magnetic resonance imaging. An 
imaging procedure used in the investiga-
tion of the internal organs and tissues with 
the aid of magnetic fields and radio waves.

Multimorbid: suffering from multiple 
diseases.

Multicentre trial: a trial undertaken at 
several centres, and with several directing 
doctors.

Mutations: changes in genetic material 
at the molecular level that are spontaneous 
or caused by external factors, (radiation, 
poisoning, etc.). Mutations can result in 
changes to, or the loss of, gene function 
and therefore affect the behaviour of cells.

Neoadjuvant: pre-operative treatment. 
Used in GIST prior to removal of the tu-
mour, in order to reduce its size and facili-
tate its removal.

Nilotinib: chemical compound, the ac-
tive ingredient in Tasigna®.

Oedema: f luid retention in the tissues.

Omentum: two structures in the ab-
dominal cavity, the omentum majus and 
the omentum minus.

Oncology: the study of cancer. A doctor 
specializing in treating cancer is an oncol-
ogist.

Oral therapy: drugs that are swallowed 
Paediatrics: the study of diseases in chil-
dren. Paediatric GIST is GIST in children.

Palliative: relieving, rather than curing. 
Palliative medicine is the speciality of im-
proving the quality of life in patients.

Pathology: Study of the effects of dis-

eases in cells. A pathologist is a doctor  
specializing in this.

PDGFR α + β: Platelet Derived Growth 
Factor Receptor Alpha and Beta. 

Perforation: opening of a closed cavity 
within the body, either spontaneously 
(through necrosis, inf lammation) or  
traumatically.

Peritoneum: lining of the abdominal 
cavity. The membrane that surrounds all 
abdominal organs and lines the abdominal 
cavity.

PET: positron emission tomography.  
The imaging procedure that can be used 
to determine metabolic activity in tumour 
tissue. It is primarily used to determine  
efficacy and for the monitoring of therapies 
in GIST, but also used for localization and 
assessment of the spread of the tumour.

Placebo: A pill or other “medicine” 
given to a patient who is in the placebo 
arm of a clinical trial. It contains no active 
substance.

Primary tumour: the original growth 
or tumour.

Progression: The disease is continuing 
to get worse. Progression can be local, in 
one place or systemic, involving more 
than one place in the body.

RAD 001: trial code for a drug produced 
by Novartis, trade name Certican®.  
Currently being used in trials on GIST  
as combination therapy with imatinib in 
cases of progression.

Randomization: Allocation of  
patients participating in a trial to  
different therapeutic procedures at  
random to remove any bias.

RECIST criteria: (Response Evaluation 
Criteria in Solid Tumours) Established  
criteria for the evaluation of therapeutic 
success, facilitating the interpretation of 
findings from measurements of tumour 
size during progression using imaging 
procedures.

Reclassification: Renewed examination 
of tumour tissue with a view to possibly 
reaching a different diagnosis. For example, 
in Scandinavia and Germany, approximately 
30% of sarcomas which were reclassified, 
were found to be GIST rather than another 
type of sarcoma.

Rectum: extreme end of the  
gastrointestinal tract.

Remission: reduction or even  
disappearance of the symptoms of  
cancer, but without its being cured.

Resection: surgical removal of a tumour, 
usually with all or part of the organ it is 
attached to.

Resistance: non responsiveness to a 
drug.

Reversible: can be reversed, cured. 
Damage or adverse effects that heal  
without leaving permanent damage

Receptor: a target molecule in a cell that 
is sensitive to specific stimulation and, by 
extension, a “signalling system” within an 
organ or organ system that responds to 
specific input.

Relapse:. return of the disease.

Sample: a piece of tissue that is sent to 
the pathologist for examination.

Sarcoma: malignant tumour in connective 
tissue. GISTs are a type of sarcoma.
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12. GIST glossary

Screening: a test procedure that is used 
to identify diseases at an early stage.

Side effects: undesirable effects of  
taking a drug. 

Solid tumours: tumours composed  
of solid tissue, in contrast to malignant 
diseases of the blood system, such as  
leukaemias.

Stem cell factor: messenger factor.

STI 571: research code for the drug 
Glivec® in its early phase of development.

SU 11248: research code for the drug 
Sutent® in its early phase of development.

Sunitinib: active ingredient in Sutent®. 

Sutent®: Trade name for the drug  
sunitinib.

Tasigna®: trade name for a new  
compound produced by Novartis. The  
active ingredient is nilotinib, research 
code AMN 107. Trial for in third-line 
treatment has just started.

Therapy: An intervention to help a  
patient. It may be a drug treatment, or 
something to improve the general  
well-being, such as massage.

Toxicity: poisonous nature.

Tumour: any distinct growth, not  
normally present, either benign or  
malignant.

Tumour localization: The development 
of a tumour in one place.

Tumour marker: proteins and other  
biological compounds in the blood or 
other body f luids, increased concentrations 
of which may indicate the presence of a 
tumour or a relapse. All tumour markers 
are either produced by the cells in the  
tumour, or by healthy tissue in response  
to the growth of the tumour.

Tyrosine kinases: enzymes or biological 
catalysts, that are located on the outside of 
the cell membrane and function like 
switches. They are activated by messenger 
factors and transfer the resulting signals to 
the cell nucleus. This process is called  
signal transduction.

Wild type: GIST without any detectable 
change in an exon.
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The Bad Nauheim Declaration

Developed, agreed and signed by  
representatives of worldwide GIST  
Patient Advocacy Groups during an  
international conference from the 29th  
of June until the 1st of July 2007 in Bad 
Nauheim, Germany.

The Declaration:  
Background Statement

1. Gastrointestinal stromal tumour (GIST) 
is a rare cancer of the mesenchymal 
(connective) tissues of the stomach, 
gastrointestinal tract and related organs. 
The incidence of this cancer is  
approximately 12 -15 per million of 
population, and it is regarded as a rare 
disease. It accounts for less than one 
half of one percent of all cancers  
diagnosed.

2. In the early years of the 21st century the 
treatment of GIST was revolutionised 
by the introduction of tyrosine kinase 
inhibitors. Prior to their introduction a 
patient diagnosed with advanced GIST 
had a life expectancy of less than two 
years. With tyrosine kinase inhibitors 
(e.g. imatinib for first-line therapy) the 
prognosis of patients has improved  
significantly. Over 85% of patients  
respond to these drugs and benefit for 
many years. 

“The Bad Nauheim 
Declaration”

The Declaration: Purpose

1. The worldwide advocacy groups  
supporting patients with GIST are  
all concerned about the differences  
that exist in the way in which patients 
are treated, and the ways in which 
healthcare systems often delay access  
to new treatments.

2. We believe that all patients should  
be treated equally regardless of race,  
nationality, faith, age, sex or economic 
status.

3. This document is a consensus Declaration 
from the GIST patient advocacy groups 
assembled at Bad Nauheim, Germany 
on Sunday 1st July 2007. It identifies a 
set of basic standards which we call on 
doctors, other health care practitioners, 
hospital administrators and health care 
funders to adopt and to build upon for 
the benefit of the patients they serve.

4. The global GIST patient advocacy 
groups will monitor the implementation 
of this declaration and publicise the 
healthcare systems demonstrating  
adherence to it.

The Declaration

The undersigned GIST patient advocacy 
groups collectively call on all those  
responsible for the treatment and care of 
patients with gastrointestinal stromal  
tumour (GIST) to:

1. Ensure that patients are diagnosed 
promptly and accurately

2. Provide the information and resources 
which allow patients access to specialist 
second opinions

3. Provide treatment and care to GIST  
patients through the hands of specialist 
multidisciplinary teams which conform 
to standards for a centre of expertise in 
rare diseases (see note). All members of 
these teams should have specialist 
knowledge, continuing experience of 
treating GIST, and participate in national 
and/or international networking with 
other centres of expertise.

4. Provide access to expert pathology and 
mutation analysis services which give 
doctors and patients the information 
they need to make an informed clinical 
decision.

5. Provide accurate and timely information 
relevant to the patient at each step along 
the treatment pathway

6. Provide access to psychological support 
and treatment
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7. Adopt an internationally accepted 
treatment guideline (see 8 below) and 
ensure that the resources required to 
deliver it are available to doctors and 
patients

8. Treat patients in line with an 
internationally accepted treatment 
guideline (see note) informed by 
the published evidence from scientific 
and clinical research

9. Maintain and review funding for 
treatment so that no patient suffers 
through failure to treat, or through 
stopping treatment recommended by 
specialist doctors

10. Provide patients with access to clinical 
trials regardless of race, nationality, 
faith, age, sex or economic status.

Signed in Bad Nauheim, Germany  
Sunday 1st July 2007

Note to 3. 
An example of standards for a Centre of Excellence is given by 
the European Union in its report on Networks of Reference for 
Rare Diseases which can be found at 
http://ec.europa.eu/health/ph_threats/non_com/rare_8_en.htm#1

Note to 8. 
An example guideline is offered by the 
National Comprehensive Cancer Network (NCCN). You will find 
the NCCNGuidelines for GIST (Soft Tissue Sarcoma) as PDF file at 

http://www.nccn.org/professionals/physician_gls/

GlobalGlobal
GISTT-Network

 Provide patients with access to clinical 
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The Global GIST-Network

Global
GIST-Network

Crossing Borders To 
Unite Against GIST!

GIST patient organizations / 
groups / contacts – worldwide:

You can access the web pages of the 
Global GIST Network on: 
www.globalgist.net

Contact:
globalgistnet@lebenshauspost.org

Belgium  
Contactgroep GIST – Belgium
Kris Heymann  
kh@contactgroepgist.be    

Canada   
Life Raft Group Canada 
David Josephy  
djosephy@uoguelph.ca    

Switzerland  
Das Lebenshaus e.V.
Ulrich Schnorf  
ulrich.schnorf@bluewin.ch    

Germany, Austria 
Das Lebenshaus e.V.
Markus Wartenberg 
wartenberg@lebenshauspost.org

France   
A.F.P.G. Ensemble contre le GIST
Estelle Lecointe  
ensemblecontrelegist@yahoo.fr

Great Britain  
GIST Support UK
Judith Robinson 
judith@ndrobinson.plus.com

Great Britain  
Sarcoma UK
Roger Wilson  
roger@df lair.demon.co.uk

Hungary  
CML es GIST betegek egyesulete
Tunde Kazda  
cmlgist@cmlgist.hu

Israel   
Israel GIST Group
Benjamin Shtang 
ehuds@merkavim.co.il    

Ireland   
Carol and Roy Jones 
roycal@eircom.net

Italy   
Associazione Intaliana GIST – A.I.G.
Anna Costato  
anna.costato@virgilio.it

The Netherlands 
Contactgroep GIST – Nederland
Carolien Verhoogt 
cv@contactgroepgist.nl

Norway   
Life Raft Group Norway
Jan-Einar Moe  
jeinmoe@online.no

Poland   
GIST-Patient Ass. Poland
Stan Kulisz  
stowarzyszenie@gist.pl

Romania  
Romania GIST-Network 
Ene Simona  
si_mi_ene@yahoo.com

Uruguay  
Fabrizio Martilotta 
fabrizio.martilotta@gmail.com

USA   
Life Raft Group USA
Norman Scherzer 
nscherzer@liferaftgroup.org

USA   
GSI GIST-Support International 
Marina Symcox  
symcoxkd@sbcglobal.net

www.globalgist.net

Is there another 
address for Nor-
way? What to do 
with this contact?
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Portrait: The Life Raft Group

The Life Raft Group

The Life Raft Group (LRG) is an 
organization that provides support, 
information and assistance to patients 
and families with a rare cancer called 
Gastrointestinal Stromal Tumor (GIST). 
The LRG achieves this by providing an 
online community for patients and 
caregivers, supporting local in-person 
meetings, patient education through 
monthly newsletters and webcasts, 
one-on-one patient consultations, and 
most importantly, managing a major 
research project to find the cure for GIST.

Support 
Connecting patients and 
caregivers via the internet and 
in-person groups

GIST patients and caregivers can count 
on the LRG online community for daily 
information and support and upon the 
website and monthly newsletter for the 
latest news. Local LRG groups meet face-
to-face in intimate settings across the U.S. 
in cities such as Detroit, Chicago, Los 
Angeles and Dallas. The LRG also hosts 
biennial membership meetings with work-
shops designed to help patients manage 
their care, navigate clinical trials and 
support one another among many other 
topics. Hundreds of patients, caregivers 
and physicians from around the world 
contact the LRG office to seek information 
about treatment options and access to 
treatment. No one is ever turned away.

The LRG focuses on connecting pediatric 
GIST patients through networking and 
hosting an annual meeting for those children 
and young adults suffering from GIST and 
their families. This peer-to-peer network 
is invaluable for pediatric GIST families as 
it is difficult to manage the care of a rare 
disease for a child.

In addition, the LRG co-founded and 
maintains a key role in the coordination of 
the Global GIST Network which connects 
GIST groups and organizations all over 
the world.

Research 
Funding research to find 
tomorrow’s cure

Resistance Research Initiative
The LRG expert Research Team has 
developed a model to identify priority 
areas in GIST research that need more 
funding and that offer the best prospects 
of closing the known information gaps 
to understanding and overcoming 
treatment resistance. 

The LRG funds two unique tissue 
banks for pediatric and adult GIST 
tumor samples.  

The project emphasizes two main themes, 
“Excellence over Consensus” and 
“Collaboration over Competition.” 
The researchers being funded have shown 
excellence in their fields and a willingness 
to work as a team. Using this unprecedented 
paradigm, the LRG hopes to speed research 
to find a cure for GIST.

The LRG is currently awarding grants to 
the principal investigators for each priority 
area.

Internal Research
The LRG’s internal research, which draws 
upon information provided by patients, 
continues to discover important new 
information to further the survival and 
well-being of GIST patients. This past 
year we presented cutting edge information 
about the relationship between the dosage 
level of Gleevec and the development 
of resistance. The LRG has developed a 
more robust database to investigate the 
relationship between dosage level and 
preventive treatment, something which 
none of the ongoing clinical trials are 
addressing.

The LRG is also in possession of the 
world’s largest pediatric GIST database. 
This database is part of the LRG’s 
Pediatric GIST Initiative which focuses 
on developing a Center of Excellence and 
channeling more funds into pediatric 
GIST research.
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Information & Education 
Providing the latest information 
to patients and doctors

The LRG produces cutting edge 
material to inform GIST patients via 
website, webcast, newsletter and specific 
publications. Life Raft facilitates a 
constant stream of the latest medical 
information through an online 
community. 

The LRG developed a course to train 
“expert” patients which will educate and 
empower them to assist other patients with 
key issues affecting their understanding of 
their disease. 

Surveillance 
Staying up-to-date on new 
treatments and clinical trials 

Doctors, patients and caregivers turn to 
the LRG for the latest information on 
clinical trials. The LRG’s International 
GIST Specialist Directory continues to 
grow as a source of lifesaving information 
for patients seeking medical expertise for 
this rare disease. 

Advocacy 
Overcoming hurdles to help 
patients access treatment

Life Raft’s advocacy efforts contributed 
to the federal government’s decision to 
cover Gleevec, the most effective oral drug 
therapy for GIST patients, under the 
Medicare Demonstration Act and under 
the comprehensive Prescription Drug 
Program. Life Raft’s continued its efforts 
to oppose the use of placebos in clinical 
trials for GIST patients for whom no other 
treatment alternative was available. Several 
pharmaceutical companies have since 
reached out to the LRG for input and 
assistance in planning clinical trials for 
GIST patients. 
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Portrait: The Life Raft Group Canada and GIST Support International (GSI)

The Life Raft Group Canada

The Life Raft Group Canada is affiliated 
with Life Raft Group USA. 

We offer support and information to 
GIST-patients and caregivers in Canada, 
and we hold occasional social gatherings 
and information sessions. We hope to 
accelerate the group’s activities very soon 
by incorporating as a not-for-profit 
organization and starting a Canadian 
LRG web page.

Contact: David Josephy
E-mail:  djosephy@uoguelph.ca
Phone:  (519) 821-8293

GIST Support International (GSI) is an 

all-volunteer, non-profit organization 

dedicated to outreach and education of 

patients affected by Gastrointestinal 

Stromal Tumor, and their families and 

friends. GSI is committed to the concept of 

free communication and open membership. 

GSI maintains a comprehensive web site 

with scientific articles, news updates, clinical 

trial search engine, and survivor stories. GSI 

operates very active LISTSERV communities 

for both adult and pediatric GIST, and an 

affiliated GIST-Wiki. GSI promotes and 

encourages ongoing research of 

Gastrointestinal Stromal Tumor. 

www.gistsupport.org.

GIST Support International (GSI)
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Portrait: GIST Support UK

GIST Support UK

GIST Support UK was started in 2001  
following a full-page feature in the 
“Times” on Imatinib for the treatment of 
CML and GIST. Our member Dave Cook 
was featured as a GIST patient who was 
doing well on imatinib, and his next-door 
neighbour, by a huge co-incidence, was 
taking imatinib for Chronic Myeloid 
Leukemia. Contact with Novartis  
followed shortly afterwards and they  
offered to fund a patient support group,  
financing a website and patient meetings. 
At first these were very small, but now  
attendance regularly exceeds 50. 

We are now delighted to be receiving  
donations from Pfizer and Novartis in the 
form of unrestricted educational grants. 
From the very beginning we received 
practical help, advice and encouragement 
from Roger Wilson of Sarcoma UK. We 
are also very fortunate in having a GIST 
patient who is a trained counsellor in our 
group.

The GIST community is very well served 
in matters of medical information by The 
Life Raft Group and by GSI. We have 
concentrated on reaching as many GIST 
patients in the UK as we can and try to 
make sure that they and their carers do not 
feel that they are alone or left out of touch 
with current developments in the treatment 
of GIST. As a group we are in contact 
with each other by various means, mostly 
e-mail. We also provide a phone number 
which patients or carers can use to make 
immediate contact with another patient, 
who can give support and information. 
This can reduce the feeling of isolation 
that GIST patients experience.

In 2006, we took control of the website 
ourselves and a “Mailtalk” email group was 
started, which now has over 70 members. 
This is increasingly being used for mutual 
support, and for the exchange of information 
particularly relevant to the UK.

One central activity is to hold nationwide 
meetings twice a year for patients and  
carers, to which we invite one or two GIST 
specialists to give an informal presentation. 
This is followed by a question-and-answer 
session. Just as important is the informal 

social mixing over coffee and lunch, as 
this allows a very valuable exchange of  
experiences and problems between patients, 
carers, and the professionals. Experience 
has shown that the opportunity to meet 
other patients with the same or similar 
conditions at various stages of their treatment 
is what those affected by GIST really  
appreciate.

We have now decided to develop a more 
formal structure and are in the process of 
seeking “Charitable Trust” status. We 
have had encouraging support from those 
wanting to be involved with this new  
development. We are also delighted that 
Professor Ian Judson from The Royal 
Marsden Hospital has agreed to be our 
Medical Advisor.

Contact:
Phone-No. inside UK: 0300-4000000
Phone-No. from outside UK:
0044-300-4000000
Website: www.gistsupportuk.com
E-Mail: judith@ndrobinson.plus.com
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Disclaimer

All rights reserved. In particular, any form 
of reproduction, publication, dissemination, 
or translation of all or part of this book, is 
only permitted with the express agree-
ment of Das Lebenshaus.

This Patient Guide is provided on a  
charitable basis by Das Lebenshaus and  
the Global GIST Network. Its purpose is 
to provide comprehensive information for 
GIST patients and their carers worldwide. 
Neither author stands to gain commercially 
from this publication.

The contents are derived from internationally 
established guidelines and commonly  
discussed specialist opinions on the diagnosis, 
treatment and after-care for GIST patients. 
The text was originally written for Germany, 
Austria and Switzerland and subsequently 
modified by the authors for global use. It 
is quite possible that experiences, expert 
opinions, procedures and standards of the 
health systems of individual countries may 
differ. Das Lebenshaus, the Global GIST 
Network, the authors and designer are  
not liable for any discrepancies. It is the 
responsibility of the individual patient to 
discuss any issues raised in this book with 
the doctor treating him and possibly with 
representatives of his national GIST  
patient organization.

The information contained in this Patient 
Guide should, under no circumstances,  
be viewed as a replacement for individual 
consultation or treatment by specialist  
oncologists. The contents cannot and  
must not be used for self-diagnosis or self-
treatment.

For the sake of simplicity, the masculine 
form has always been used in the text.  
It is clear that the text applies equally to 
women.

We have attempted to compile this Patient 
Guide with the utmost care; however  
errors and changes cannot be ruled out.  
Das Lebenshaus, the Global GIST Network, 
the authors, translators and designer are 
not liable for any errors.  
Please notify the authors immediately 
(globalgistnet@lebenshauspost.org) if you 
find any errors. Many thanks!

Source

The current book was created with the aid 
of very different sources of information. 
We are particularly grateful to the following 
people and organizations who have  
supported us directly or indirectly through 
conversations, publications, presentations, 
photographic material and templates for  
illustrations. 

Dr Gerald Antoch,  
University Hospital Essen

Dr Sebastian Bauer, 
University Hospital Essen

Professor Christoph-Thomas Germer, 
Hospital Nuremberg-North 

Professor Peter Hohenberger,  
Department of Surgery,  
University Hospital Mannheim

Dr Daniel Pink,  
HELIOS Clinic Bad Saarow

Dr Annette Reichardt, 
HELIOS Clinic Berlin-Buch

Dr Markus Schlemmer, 
University Hospital  
München-Großhadern
Professor Hans-Jochen Schütte,  
Düsseldorf Marien Hospital 

Dr Eva Wardelmann,  
University Hospital Bonn

GSI – GIST Support International  
Marina Symcox (www.gistsupport.org)

The Life Raft Group 
Norman Scherzer and Jerry Call 
(www.liferaftgroup.org)

Dr Frank Saran, 
The Royal Marsden Hospital, London

Wikipedia 
http://en.wikipedia.org/wiki/Mainpage
Wikipedia is a project that is creating an 
encyclopedia made up of free contents in 
all languages of the world. Anyone can 
contribute to it. Good authors are always 
welcome.

Thanks are also due to

Yigit Aslan of “easytrans24  
Global Translations” in Hamburg
for the translation into eight languages, 
and to the affiliated translators.
www.easytrans24.com,  
info@easytrans24.com

Herbert Thum of 
Viskon Kommunikation & Design 
Neustadt/Weinstraße
www.viskon.de, 
thum@viskon.de
for the graphic design and typesetting 
of the eight language versions



GISTs (gastrointestinal stromal tumours) 
are tumours in the soft tissues of the  
gastrointestinal tract. They have only been 
separately diagnosed in the last few years. 
The annual rate of new diagnoses in the 
German-speaking world is approx. 1,500 
to 1,800 patients. The average age at the 
onset of disease is between 55 and 65 
years. Most GISTs arise in the stomach and 
small intestine. Around half of all newly 
diagnosed patients already have metastases, 
or secondary growths, usually in the liver 
and/or in the abdominal cavity. GISTs are 
differentiated from other sarcomas if they 
are found to be CD117 (KIT) positive on 
examining the tumour tissue. The exact 
stage of the disease must be established 
prior to making any decision on treatment, 
so that the most suitable treatment can be 
determined. This needs to be done by a 
specialist interdisciplinary team. Operable 
tumours should be surgically removed. 
Oral therapy with Glivec® tablets containing 
imatinib-mesylate, at a minimum dose  
of 400mg per day, is now the standard 
treatment for cases that are inoperable  
or where there are metastases. Treatment 
with this tyrosine kinase inhibitor is 
highly targeted and the drug is one of the 
group of modern cancer drugs referred  
to as “targeted therapies”. The questions 
regarding neo-adjuvant and adjuvant  
therapy with imatinib (therapy before or 
after an operation) are currently being  
investigated within clinical trials. A new 
licensed targeted therapy is now available 
in the form of Sutent® containing the  
active ingredient sunitinib-malate, for  
patients who are intolerant to imatinib  
or who are showing progression on it. 
www.lh-gist.org or 
info@lebenshauspost.org

PD Dr med Peter Reichardt (49)
is regarded worldwide as one of the  
leading experts in GIST and is a co-author 
of the American and European GIST 
guidelines. He completed his training in 
internal medicine and haematology/ 
oncology in Heidelberg, and also at the  
M D Anderson Cancer Center in  
Houston, Texas. For many years, he was a 
consultant at the Charité in Berlin and he is 
now the head physician at the Department 
of Haematology, Oncology and Palliative 
Medicine at the HELIOS Clinic Bad 
Saarow near Berlin, as well as being the 
director of the Sarcoma Centre Berlin-
Brandenburg. Dr Reichardt is a member 
of national and international organizations 
including ASCO, ESMO, EORTC, the 
German Cancer Society, AIO, DGHO. 
He is the spokesman for the German  
GIST registry, chairman of the medical 
and scientific advisory committee for  
Das Lebenshaus and director of numerous 
clinical trials on GIST.  
peter.reichardt@helios-kliniken.de

Markus Wartenberg (44) has been the 
spokesman and manager of the patient  
organization Das Lebenshaus, since June 
2003. The governing board of Das  
Lebenshaus has asked him, in association 
with a team of GIST patients, co-workers 
and experienced GIST specialists, to  
design, organize and implement all  
measures and activities carried out by this 
charitable society. After completing his 
training as an industrial salesman, he  
studied marketing and communications in 
Frankfurt. He has worked as a consultant 
for different communications and PR 
agencies across Germany, and was creative 
director for national and international 
brands. In 1993, he set up his own agency, 
with a focus on communications in  
medicine and health. He left the agency in 
2003, after 10 years, and is now a free-
lance consultant, designer and writer in 
health and patient communications.  
wartenberg@comm-care.de


