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KEYWORDS Summary There are few areas in medicine in which patient-parent advocacy groups play
Patients’ advocacy; such a central and prominent role as in the field of rare diseases. As illustrated by the French
Rare disease; Association of Chronic Myeloid Leukemia (LMC France), its contribution is not only focused on its
Chronic myeloid role as participants or key informant related to clinical studies but also on drug information and
leukemia; drug safety. The discovery of tyrosine kinase inhibitors against the BCR-ABL1 oncogenic fusion
Pharmacology; protein has revolutionized the management of CML, becoming a chronic illness rather than a
Drug information; life-threatening disease. Because ensuring ongoing well-being requires some knowledge, LMC
Orphan drugs France has built, in synergy with healthcare professionals from its scientific council, a CML-

specific, patient-friendly knowledge base including resources and knowledge related to drug
information (drug development, generics, pharmacovigilance) and drug safety using several
educational tools such as videos, CML support, and CML drug sheets. To disseminate more largely,
an e-university learning for regional key informants from LMC France and also CML patients and
their caregivers was launched, including a large resources related to drug information and drug
safety in synergy with hematologists and clinical pharmacologists.
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Abbreviations

CML chronic myeloid leukemia
EURORDIS European Organization for rare diseases
TKis tyrosine kinase inhibitors

Introduction

There are well-established patients’ organizations active
at local or regional while others are involved at national,
European or international levels. Some are coalitions
or organizations working across diseases, channeling the
voice of the whole patient community on cross-cutting
issues, while some are condition-specific, meaning that
they deal with a single disease (Charcot-Marie Tooth, Rett
syndrome. . .) or disease area (rare diseases...) [1,2]. As out-
lined by Wastfelt et al, there are few areas in medicine
in which patient-parent advocacy groups play such a cen-
tral and prominent role as in the field of rare diseases
[3]. The main activities of patient organizations are set out
in four different areas (policy, capacity-building ad educa-
tion, peer support and research & development (see for
review the European Patients Forum 2017 work programme)
[2]. More precisely many types of patients organizations
have a role at all levels from research funding to regula-
tory aspect of the orphan-drug market, including production
and promotion of educational information and the design of
public policy and study projects [1,4]. This activity is par-
ticular relevant because translating research into therapies
for patients was the most urgent priority for the decade
outlined by EURORDIS, the European Organization for rare
diseases [5]. In the present paper, we illustrate the activities
of the French Association of Chronic Myeloid Leukemia (LMC
France) on drug information and drug safety, in synergy with
hematologists and clinical pharmacologists.

Chronic myeloid leukemia (CML): update
on diagnosis, therapy and monitoring

CML is a rare myeloproliferative neoplasm with an incidence
of 1-2 cases per 100,000 adults. It accounts for approxi-
mately 8000 and 10,000 CML cases in France and around
800 new cases diagnosed each year. In USA, it is estimated
about 9000 new CML cases [6]. CML is often asymptomatic
and diagnosed during a route physical examination or blood
tests. Sometimes, during the chronic phase of CML, patients
can exhibit common signs and symptoms like fatigue, weight
loss, malaise, easy satiety and pain. CML is a chronic blood
and bone marrow disease that results from a transformation
of a stem cell. In CML cells, a part of the chromosome 9 is
exchanged with a part the chromosome 22 leading to the for-
mation of the Philadelphia chromosome. As a consequence,
ABL1 gene normally found on chromosome 9 moves and joins
BCR gene normally found on chromosome 22. This BCR-ABL1
fusion then produces an abnormal gene called the onco-
gene BCR-ABL1 with an increased and uncontrolled tyrosine
kinase activity. The diagnosis consists in documenting an
unexplained leukocytosis with the presence of the Philadel-
phia chromosome abnormability. Until 2000, drug therapy

for CML was limited to nonspecific agents such as busul-
fan, hydroxyurea or interferon-alpha. Then, the apparition
of oral and targeted therapies with the commercialization
of tyrosine kinase inhibitors (TKIs) revolutionized the treat-
ment of CML. These small molecules were able to interfere
with the interaction between the BCR-ABL1 oncoprotein and
adenosine triphosphate, thus blocking cellular proliferation
of the malignant clone. This new therapeutic improves the
10-year surviving rate from 20% to around 83% [7]. Imatinib
was the first TKI synthetized and approved in 2001. Ima-
tinib represents the 1st generation of TKI and it is generally
used as a first line treatment. Nevertheless, some patients
can be resistant or intolerant to this TKI. Further struc-
tural and chemical changes led to new generations of TKI:
nilotinib, dasatinib and bosutinib representing the 2nd gen-
eration, and ponatinib for the 3rd generation. Ponatinib can
be specifically used in case of a particular genetic mutation
called T315I. Generic medications of imatinib and dasatinib
are available in France since 2016 and 2019 respectively.
The continuous daily treatment over many years is burdened
by the occurrence of adverse events [8]. For example ima-
tinib therapy can be associated with some adverse events
both haematologic and non-hematologic, which are easy to
manage, but sometimes they have a negative impact on
health-related quality of life [9]. Pulmonary arterial hyper-
tension has also been reported with the use of dasatinib,
patients have to stop the treatment to recover [8]. Indeed,
several cases were reported by the French pharmacovigi-
lance network, leading to an information by French medical
regulatory authorities in April 2011 intended for clinicians
[10]. Furthermore, all TKls can affect the cardiovascu-
lar system but the frequency of cardiac adverse events is
depending on which molecule is used. Reduction or interrup-
tion of TKI treatment must only be done if the management
of the adverse event cannot be accomplished otherwise, and
monitoring is needed to detect resolution of the adverse
event as soon as possible. Therapeutic drug monitoring could
also assist in investigation of the observance, the absence
of response, and the drug-drug interactions [11]. Neverthe-
less, each TKI has a different toxicity profile and clinicians
should select the best for each patient.

The French Association of Chronic Myeloid
Leukemia: LMC France

LMC France was founded in 2010 by Mina Daban, diag-
nosed CML in 2003, treated by ITK and in remission today.
The association is characterized by a strong partnership
of patients, families, friends and health care professionals
(hematologists, pharmacologists, biologists, pharmacists,
physicians. ..) has more than 2 000 registered members and
aim to support patients and their family, to support clinical
research, and to promote information and education [12].
The Association has a scientific council that guarantees
the quality of the data available via its different educa-
tional supports. Its organization is decentralized through 10
key-informants in French regions. LMC France has received
national and international recognition for its achievements.
LMC France is member of the CML advocate network [13].
During is general assembly in February 26, 2011, LMC France
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proposed the idea of creating a world-wide awareness day on
September 22. On day 9/22 (representing also the genetic
change of chromosomes 9 and 22 that is cause the CML),
international CML Awareness day was celebrated across the
world [14]. LMC France has published a whitebook in 2013
leading to 16 propositions for optimizing care, quality of life,
and new strategies for patients [15]. Three years after in
2016, its whitebook was updated leading to identify current
and future challenges that need to be addressed appropri-
ately [16]. More precisely, the whitebook has reported a
study among CML patients showing that 91% are interested
by a formation on CML, its diagnosis and its treatments.
Based on this result and because CML patients are geograph-
ically dispersed, LMC France launched the first e-university
learning for CML patients and their caregivers including sev-
eral videos on drug information and safety (see below) [17].

Its actions related to drug information and
drug safety

Facilitating access to information and providing educational
material and scientific information in a patient-friendly lan-
guage to patient is one of the main objectives of LMC France
[18].

CML drug information

LMC France provide an area on its internet site where CML
drug sheets are ready for download to patients [19]. These
drug sheets included a summarized information on name
(brand name and generic form if available), indication (first
line or/and second line), date of approval, mechanisms of
action, the main adverse effects, the drug-drug interac-
tions and also the drug interaction with herbal products.
The use of alternative medicine is particularly common in
patients with cancer. Recent surveys have reported that
approximately one third to one half of these patients use
some type of alternative medicine, such as vitamins and
herbal products. Because patients may not consider these
alternative products to be drugs, they frequently do not
report their use of such agents to their physician or phar-
macist whereas this herbal product (such as St John’s Wort)
affect significantly the pharmacokinetic of imatinib and may
compromise therapeutic outcome [20]. Awareness of these
potential interactions between herbal products anticancer
agents through these educating supports is also helpful.

The introduction of generic forms

The introduction of generic imatinib in many countries can
often leave patients confused. Patients often have many
questions about generics and about switching from the brand
form to a generic form. To explain and promote generic use,
several educational materials have been realized including
a generic sheet. During the world CML day in September
2016, a conference by Pr Joélle Micallef, clinical pharmacol-
ogist, on drug development and post marketing surveillance
including a specific topic on generic has been done [21].
Through the e-university, a video devoted specifically to the
generics is available through answers to the following ques-
tions: (i) What are generics and do they differentiate from

the brand name form? (ii) Which generics of CML TKI exist?
(iii) What do we know about efficacy and safety? (iv) Are
generics monitored as brand name? [22].

The pharmacovigilance system

The involvement of patients in pharmacovigilance has been
increasing since the last decade and particularly in Europe
due to European regulation encouraging patients to report
adverse drug reactions to local or national drug safety
authorities [23]. LMC France encourage patients to report
their adverse events to the French network of pharma-
covigilance using the site of drug agency or other means
of communication (phone, letter...). Besides CML patients
report frequent questions related to the French pharma-
covigilance system such as what is the pharmacovigilance,
what is its scope, what is the role of the French Drug
Agency, what is the role of the European drug agency, what
is an adverse effect, what means benefits/risk ratio, is the
report of adverse events anonymous. ... In order to answer
more accurately an interview between Mina Daban from LMC
France and Joélle Micallef from the French pharmacovigi-
lance network has been recorded (available via LMC France
site and the e-university site).

Adherence in CML: research and tools

Non-adherence to treatment in chronic diseases is a well-
known problem. The dramatic evolution in CML treatment in
the last decade, resulting from the introduction of imatinib
and followed by second generation TKIs, has turned CML into
a kind of chronic disease where patients need to take their
medication on daily basis.

In 2012, the CML advocates network (including LMC
France) decided to conduct large, scientifically sound inter-
national study on adherence [24]. It enrolled patients from
9 from September 2012 to January 2013 based on a compre-
hensive questionnaire in 12 languages. The aim of this study
was to investigate motivations and behavioral patterns of
adherence in CML and subsequently support hematologists
and patients to improve adherence and develop suitable
adherence tools. Overall 2151 patients treated with TKis
from 63 countries were enrolled after filling a questionnaire
about their treatment adherence. Results show more than
32% of highly adherent participants and about 21% of low
adherence participants. Demographic factors seem to be
involved in a better adherence in treatment such as a higher
age (median age in highly participants: 55 years old) and
male sex. The main factors partially influencing were the
quality of the doctor-patient relationship, the management
of side effects and the number of doses per day. Patients
who feel well informed about their disease are significantly
more adherent. It highlights the importance of the informa-
tion in the field of rare diseases. Improving adherence is a
team work involving patients, doctors, relatives, nurses and
pharmacists but also patients’ organizations, expert groups
and researchers. Because stimulating awareness and edu-
cation regarding their specific treatment has been shown
to positively influence medical compliance, LMC France has
launched also a mobile app in promoting medication adher-
ence and education called CML coach [25].



224

M. Daban et al.

Conclusion

Patients’ organizations in rare disease are among the most
empowered group in the area of health. As illustrated by
LMC France, its contribution is not only focused on its role
as participants or key informant related to clinical studies
but also on drug information and drug safety. The discovery
of TKIs against the BCR-ABL1 oncogenic fusion protein has
revolutionized the management of CML, becoming a chronic
illness rather than a life-threatening disease. Because ensur-
ing ongoing wellbeing requires some knowledge, LMC France
has built a CML-specific, patient-friendly knowledge base
including resources and knowledge related to drug informa-
tion and drug safety (via several educational tools such as
videos, CML support, CML drug sheets). To disseminate more
largely, an e-university learning for patients and their care-
givers was launched, including a large of resources related
to drug information and safety.
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