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Abstract

Chronic myeloid leukemia (CML) in minors is a rare disease which can be
effectively treated by tyrosine kinase inhibitors (TKIs) since the year 2000. A
majority of pediatricians will encounter one or two CML patients in the course of
their careers and will typically have to rely on written information along with
their own intuition to provide care. Knowledge of response to TKIs and of age-
specific side effects has an impact on the design of pediatric CML trials in many
ways aiming to contribute toward greater predictability of clinical improvements.
Information from a registry on a rare disease like CML offers the enormous
benefit of enabling treating physicians to interact and share their collective
experience. The International Registry on Pediatric CML (IR-PCML) was founded
at Poitiers/France almost 10 years ago. Since then, the number of collaboration
centers and in parallel of registered patients continuously increased (> 550
patients as of December 2019). Ideally, from a given treatment center in a country
data are transferred to a national coordinator who interacts with the IR-PCML. In
the sense of quality assurance, the registry can offer dissemination of knowledge
on state-of-the-art diagnostics (including reference appraisal), optimal treatment
approaches, and follow-up procedures within a network that is exerting its
strength via participation. With continuous growth during the recent years, very
rare subgroups of patients could be identified (e.g., CML diagnosed at age <3
years, children presenting with specific problems at diagnosis or during course of
treatment) which had not been described before. Publications coming from the
IR-PCML disseminated this useful information derived from patients who
robustly participate and share information about their disease, among themselves
and with their caregivers and clinicians. Patient input driving the collection of
data on this rare leukemia is the basis for the considerable success of bringing
new therapeutics into clinical use.
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Core tip: Chronic myeloid leukemia (CML) in minors is a rare disease which can be
effectively treated by tyrosine kinase inhibitors since the year 2000. Publications coming
from the International Registry CML disseminated this useful information derived from
patients who robustly participate and share information about their disease, among
themselves and with their caregivers and clinicians. Patient input driving the collection
of data on this rare leukemia is the basis for the considerable success of bringing new
therapeutics into clinical use.
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RATIONALE OF A REGISTRY FOR PEDIATRIC CHRONIC
MYELOID LEUKEMIA

Pediatric chronic myeloid leukemia (CML) is a very rare disease. Its incidence
increases with age: CML is exceptionally rare in infancy, occurs in 0.7 per million
children 1 to 14 years of age per year, and in 1.2 per million adolescents per year. As a
result, only limited expertise on pediatric CML exists!'. Even in larger pediatric
hemato-oncology units only one case per annum of CML will be diagnosed while
smaller centers are faced with a diagnosis of pediatric CML only every 3 to 5 years.
This rarity represents a major obstacle to the continuation and updating of the
necessary knowledge of pediatricians involved in the management of CML.

With the beginning of this millennium the major change in the therapeutic
approach to CML by the introduction of the tyrosine kinase inhibitor (TKI) imatinib
also had an impact on CML data collection. Before the year 2000, children were
treated by allogeneic stem cell transplantation and registered in the EBMT or IBMTR
registry™l. Given the efficacy of TKI in adult CML, TKI nowadays are regarded as the
established first-line treatment also in pediatric patientst7.

Facing the new scenario it was rapidly recognized that the so far limited experience
with imatinib based on small-sized pediatric phase I or phase II trials did not suffice
the need of generating solid-based data on all aspects of pediatric CML -from
diagnostic features of this leukemia in minors to assessment of long term efficacy and
childhood-specific TKI side effects. It had to be acknowledged that only a registry
would allow the continuous and long-term recruitment of all pediatric CML patients,
including documentation of defined but also unexpected events and in particular a
centralized monitoring of all treatment related aspects in newly diagnosed patients.
Such an infrastructure cannot be established by clinical trials with selected entry and
stopping criteria and limited by a defined follow-up period.

To enable a world-wide registration of all pediatric patients with this rare subtype
of leukemias, an international registry for pediatric CML was established on Jan 1¢,
2011 under the umbrella of the International BFM Study Group!. This international
registry complements and combines data of pediatric CML patients recruited for
consecutive studies on a national basis!”"".

The aims of the International Registry on Pediatric CML are: (1) To describe the
characteristics of CML in a large cohort of patients less than 18 years of age; (2) To
describe the treatment policies; (3) To identify prognostic factors in this age group; (4)
To determine prognostic scoring systems in this population in order to optimize
individual treatment choices; and (5) To determine side effects and long-term effects
of treatments -mainly the TKI effects- on growth and development of a pediatric
population.

Patients less than 18 years of age with newly diagnosed CML (confirmed by
Philadelphia positive and/or BCRABL positive) are eligible whatever the phase of the
disease, the type of treatment or their enrollment status in a clinical study.
Retrospective and prospective data are collected from patient flow charts and/or
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existing databases.

HISTORY AND DEVELOPMENT OF THE REGISTRY

Since the foundation of the registry almost 10 years ago the number of collaboration
centers and countries and in parallel the number of registered patients has been
continuously increasing (Figure 1). As of 1st of November 2019, so far 15 countries
have enrolled a total of 565 patients (Figure 2).

The median age of the total cohort (58% boys, 42 % girls) is 12.2 years (range, 8 mo
to 18 years) and was diagnosed with CML in chronic phase (92.3%) or in advanced
phases (7.7%). All these patients have been diagnosed after the year 2000 and were
registered prospectively and retrospectively. Another 5 countries have started
negotiations and signed precontracts to become full member of the registry in the
near-by future.

STRUCTURE AND LEGAL STATUS OF THE
INTERNATIONAL REGISTRY FOR CML IN CHILDREN AND
ADOLESCENTS

The registry is governed by a steering committee consisting of national member group
representatives with Millot F (Poitiers/France) as Chair. The data base of the registry
is located in the Clinical Investigation Center (CIC) of the University Hospital of
Poitiers (France) which is the International Central Data Center (ICDC) of the study in
charge of centralizing the data. The study was accepted by the French ResearchHealth
Authorities (CCTIRS) in October 2010 (Certificate number 09.401bis) and by the
National Ethic Committee (CNIL) in December 2010 (Authorization number 910031).
A National Coordinating Center and a leader is identified in each participating
country. Each National Coordinating Center is responsible for the collection of data in
its country. Each National Coordinating Center forwards the data to the ICDC (CIC
INSERM 802, Poitiers, France). The ICDC will provide a financial compensation per
patient to support the organization of the data collection in each participating country
at registration and €100 upon reception of at least one year’s follow-up data).

The ICMLPed study is open to inclusion of patients from national groups that are
authorized by their own health authorities to collect and transfer data to the ICDC. On
demand the necessary documents will be sent to each national representative (contact:
f.millot@chupoitiers.fr). Registry results and future projects are regularly discussed
and analyzed at international meetings (SIOP-E, ASH, EHA, Annual John Goldman
Conference on CML).

As outlined in Figure 3 the organizational structure for reporting data to the
registry is highly flexible. Ideally data are transferred from the treating centers to a
national coordinator who interacts with the International Pediatric CML Registry
(Figure 3, country 1). Alternative reporting modes are also possible (Example country
2, Figure 3) including a report directly to the International Pediatric CML Registry
(Example country 3, Figure 3). In countries without a national coordinator on
pediatric CML, all treatment centers may report directly to the International Pediatric
CML Registry (Example country 4, Figure 3). Other scenarios comprise patients
enrolled into a trial on pediatric CML (Example countries 5 and 6, Figure 3). The basic
data (e.g., characteristics at diagnosis; stage of disease) from these patients can be
passed on by the chairman of the trial to the International Registry.

By this highly flexible approach the pediatric CML registry is analogue to other
pediatric registries for rare hematological diseases which are acting successfully on a
national basis, e.g. National Centre of Reference for Autoimmune Cytopenia in
Children (CEREVANCE) in Bordeaux/France”?!, the German PID-NET registry
serving as the first national registry of patients with primary immunodeficiencies”*,
or on an international basis (e.g., Intercontinental Cooperative Immune Throm-
bocytopenic Purpura Study Group!*], Severe Chronic Neutropenia International
Registry™).

RUNNING A REGISTRY VS PERFORMING A STUDY/TRIAL -
PROS AND CONS

Unfortunately, new legislation at least in Europe has impeded establishment of new
trials or their conduct. In parallel to the licensing of the first TKI imatinib (although
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Figure 1 Cumulative number of cases of pediatric chronic myeloid leukemia enrolled into the registry
annually.

not linked to this event) the European Clinical Trials Directive (EUCTD) was
promulgated in 2001. This directive claimed the intention, allegedly, of improving the
protection of patients and the reliability of research reporting and of harmonizing and
increasing the competitiveness of European clinical research. In addition, the
European's Good Clinical Practice Directive 2001/20/EC, effective since 2004, was
meant to harmonize the conditions for clinical trials across Europe, but, instead, the
challenge of initiating and running multinational, non-commercial clinical trials has
become greater than ever®l. The directive and consecutive national acts of the
European countries increased the responsibilities of the research sponsor and
imposed a variety of other requirements regarding documentation of responsibilities,
patient information, pharmacovigilance, and retention of documentation. Institutions
participating in existing non-commercial academic clinical trials are struggling to cope
with increased administrative and financial burdens and consumption of researcher
time. As a problematic result few new studies are initiated any more, and recruitment
to trials is rapidly falling as institutions reduce the numbers of trials they are able to
offer as a consequence of increases in costs and bureaucracy that can be attributed
directly to this directivel® 1.

New drugs and new strategies for treatment of CML typically emerge from adult
hematology because the ethical principle is generally accepted that any new
knowledge which can be generated from adult patients should not be depicted from
underaged patients. Therefore, studies fulfilling all the requirements of the EUCTD
and typically sponsored by pharmaceutical companies will be performed in pediatric
CML patients if at all with a considerable delay. As of note, while imatinib was
licensed for adults in the year 2001 and with a delay of “only two years” for children
the 2™ generation TKIs nilotinib and dasatinib, however, were licensed for adults in
2009/2010 and in 2017/2018 for children, respectively. Again, the even smaller
number of recruitable patients failing first line TKI treatment requires that such trials
can be performed only on an international basis**"l. Performing academical trials
with licensed drugs in a low number of minors suffering from a rare disease presently
is almost impossible due to administrative regulations and associated financial
burdensl. The same limitations hold true when optimally a trial should be
performed in a randomized fashion. While homogenous cohorts in pediatric CML
may be stratified at diagnosis, results after randomization cannot be expected before
the end of decade-long recruitment periods*l.

In contrast to the problems outlined above, a registry has the advantage that
patients -once an indication for a defined therapeutic intervention emerges- may be
enrolled into a randomized trial while all other patients representing the majority will
remain in the registry. This approach guaranties that at the time of randomization
consistent data exist!’”! thus allowing upscale analysis (e.g., by making use of a
biometric multi-state model allowing comparison of different treatment results
simultaneously)™. In addition, the description and validation of risk factors will
allow and improve the possibility of patient stratification. By such means clinical
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Figure 2 Pie chart showing the proportion of patients enrolled into the registry by each participating country. Another five countries have started negotiations
and signed precontracts to become full member of the registry in the near-by future.

studies adhering to all the criteria of the EUCTD can be restricted to defined cohorts
of patients (e.g., trials on efficacy of stopping TKI-treatment)!'**.

Clinical trials with clear entry criteria, limits on inclusion, and statistical
considerations allow processing of therapeutic questions with the associated
necessary security for the patients enrolled. On the other hand, only a registry with
broadly formulated definitions (e.g., all stages of CML) will guarantee quality
assurance for all pediatric patients, descriptions of newly identified subgroups, and
specific patterns of response. Running the International registry on pediatric CML has
resulted in first recommendations for treatment of rare cohorts!®*’l, translational
experimental research””l, and also long-term follow-up of individuals having
received new drugs in studies fulfilling all the criteria of the EUCTD-1. In the sense
of quality assurance, a registry can offer dissemination of knowledge on state-of-the-
art diagnostics (including reference appraisal), optimal treatment approaches 41l
and follow-up procedures within a network that is exerting its strength via
participation. This holds especially true in very rare diseases like pediatric CML.

Long-term follow-up is a peculiar issue in pediatric oncology given the situation of
treating not-outgrown organisms’l. Especially the latter point cannot be expected
from trials with a recruitment and follow-up period of several years only. Resistance
to treatment possibly resulting in recurrent relapses or progression in individual
patients will make the course of CML rather complex as well as individual in a given
patient, thus requiring individual counselling based on assessable data!'l. Emerging
treatment options like third and fourth generation TKIs not yet licensed at minor age
require a close collaboration with colleagues from internal medicine**. To optimize
the “real world” treatment, all the necessary information from complex individual
cases can only be coordinated and integrated by a registry.

PUBLICATIONS EMERGING FROM THE REGISTRY (FULL
PAPERS AND CITABLE ABSTRACTS)

Clinical and biological data at diagnosis and interim results regarding cytogenetic
responses, survival and prognostic factors were presented regularly at international
annual meetings of the American Society of Hematology as Posters!**’! or oral
presentationst . Thus, the registry has contributed considerably to generating and
distributing data on the special role of pediatric CML which differs in biological
features from adult CMLI"-7],
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Figure 3 Schema of the possible ways how individual treatment centers may interact with the registry. CML:
Chronic myeloid leukemia.

Figure 4 schematically demonstrates how collaboration in managing a rare disease
like pediatric CML allows to extract out of a registry sufficient data. Thus, in the
recent years out of a bigger cohort of pediatric patients with CML, subgroups were
identified (e.g., patients diagnosed with CML at a very young age of < 3 years*’],
patients presenting with specific problems at diagnosis such as rheological™” or
hemostaseological problems?"*). These cohorts were analyzed descriptively as a first
step. Small in number, pediatric cohorts with specific problems have not been
described in the worldwide CML literature on the basis of a homogenous treatment
approach™>. Also the registry has been and still is of great support in identification
of risk parameters (e.g., advanced phases of CMLF*"’l, hemostaseological
complications associated with high platelet counts”*“?, and relevant interventions
(e.g., experience with off label use of 3" generation TKI""), and generated data are
helpful with the stratification of individual patients”>****”*’l_In addition, a correlation
of clinical data with identified molecular markers is fostered by a clinical registry
allowing the collection of biological specimens from the participants within the
network[35/3(v/3‘7/(»tl].

Last but not least, once the registry had become large enough in size (> 200
patients) it became a “vein of gold” or “horn of plenty” for researchers engaged and
willing to dedicate their time and efforts to “data mining” and analysis of specific or
even rare features of pediatric CML (Figure 4).

FUTURE TASKS AND OUTLOOK

Although major success has been achieved at the registry’s 10" anniversary many
issues still remain to be addressed and managed in the future. With the use of
imatinib now for about 20 years it must be remembered that the median age of
diagnosis of pediatric CML from a cohort with an upper age limit of 18 years is 12.5
years!'>'"l. Current data on stopping TKI demonstrate that only a small proportion of
patients will benefit from that attempt and only if preceded by several years of TKI
treatment resulting in sustained deep molecular remission**"l. This makes a close
cooperation necessary with physicians and hematologists treating adolescent and
adult patients with CML. However, adolescent patients with cancer reside in a "no-
man's land" between the worlds of pediatric oncology and that of "adult" medical
oncology. As compared to younger and older patients, adolescents and young adults
are under-represented on clinical trials. Thus, physicians -inadequately trained or
reluctant to care for adolescents- have important responsibilities. If 15- to 19-year-olds
are diagnosed with CML and are treated at adult facilities they are treated according
to their type of leukemia but not according to their age. This solution is probably
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Figure 4 Cartoon demonstrating that with a rare disease only collaboration allows to analyze a sufficient number of patients. Different features of the
disease (represented by different colors of the squares) can be analyzed by individual participants contributing to the registry. CML: Chronic myeloid leukemia.

appropriate for the leukemic cell clone, but not necessarily for the patient.
Adolescents are neither old children nor young adults, and are complicated
individuals, with unique socio-psychological problems and needs, that may be
addressed only by dedicated professionals, adequately trained and supported™ . The
ultimate challenge is the development of a new discipline, adolescent/teenage and
young adult oncology, devoted to the care of these patients. To follow a given patient
during his/her transition to adult hematology, data from the existing registries
should be linked. This concerns: (1) A link to the EBMT-SCT Registry to follow those
patients who ultimately will fail TKI treatment and require stem cell transplantation;
(2) A link to adult studies on TKI where former pediatric patients may be enrolled;
and (3) An approach to get information on long-term side effects observed in former
pediatric patients. Involving the patients’ representatives from layman organizations
and spreading information on the registry may be helpful to achieve these goals*.
From a global viewpoint, children with CML and their families face major inequity
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between countries in terms of access to innovative drugs!”’l. New drug development
pathways could efficiently address the challenges with innovative methods and trial
designs, investment in biology and preclinical research, new models of partnership
and funding including public-private partnerships and precompetitive research
consortia. Data from the registry can provide sound evidence on the numbers of
patients in need of better treatment approaches than first line imatinib but also
ongoing and increased collaboration between pediatric CML cooperative groups
worldwide must be fostered.

Even though the cohort of patients failing first line imatinib treatment is small, but
to improve regulatory requirements, initiatives and incentives should urge pressure
of politicians that can better address the legislative needs and hurdles. Increased
cooperation between all stakeholders-academia, parents' organizations and advocacy
groups, regulatory bodies, pharmaceutical companies, philanthropic organizations,
and government- will be essential and should have the registry in focus*.

The presently most burning unanswered questions on adult as well on pediatric
CML patient management are: (1) How to predict more reliably treatment failure at
the time of diagnosis; and (2) How to select the appropriate frontline TKI to achieve
an optimal outcome. Molecular mechanisms resulting in resistance to TKI treatment
are largely uncharacterized and besides unravelling BCR-ABL1 kinase domain
mutations there are no other routine molecular testing strategiesl. As shown in other
malignancies, next-generation sequencing technology has enabled the incorporation
of somatic mutation screening in diagnosis, classification, and prognostication!*l.
Genomic studies have the potential to lay the foundation for improved diagnostic risk
classification according to clinical and genomic risk, and to enable more precise early
identification of TKI resistance.

First promising results have shown in Ph-negative and Ph-positive clones of CML
patients BCR-ABL1-independent mutations, which may be involved in the
pathogenesis, clonal evolution, and progression of CML and may be considered as
important cofactors in the clonal evolution of CMLI*’). In a small cohort of 21 children
and young adults investigated so far, six patients harbored mutations in the ASXL1
gene at diagnosis’l.

CONCLUSION

Future studies will analyze the frequency of BCR-ABL1-independent mutations (e.g.
ASXL1) in larger cohorts of pediatric CML patients and correlate findings with follow-
up data and prognosis. Thus, as a new task the pediatric CML registry should be
extended also to store biological materials for further analysis (Biobanking).

ACKNOWLEDGEMENTS

The authors are very thankful to the staff of the registry and all collaborators from
many treatment centers for continuously processing the data and ensuring the quality

of the registry.
1 Hijiya N, Suttorp M. How I treat chronic myeloid leukemia in children and adolescents. Blood 2019; 133:
2374-2384 [PMID: 30917954 DOI: 10.1182/blood.2018882233]

2 Chaudhury S, Sparapani R, Hu ZH, Nishihori T, Abdel-Azim H, Malone A, Olsson R, Hamadani M,
Daly A, Bacher U, Wirk BM, Kamble RT, Gale RP, Wood WA, Hale G, Wiernik PH, Hashmi SK, Marks
D, Ustun C, Munker R, Savani BN, Alyea E, Popat U, Sobecks R, Kalaycio M, Maziarz R, Hijiya N, Saber
W. Outcomes of Allogeneic Hematopoietic Cell Transplantation in Children and Young Adults with
Chronic Myeloid Leukemia: A CIBMTR Cohort Analysis. Biol Blood Marrow Transplant 2016; 22: 1056-
1064 [PMID: 26964698 DOI: 10.1016/j.bbmt.2016.02.015]

3 Cwynarski K, Roberts IA, Tacobelli S, van Biezen A, Brand R, Devergie A, Vossen JM, Aljurf M, Arcese
W, Locatelli F, Dini G, Niethammer D, Niederwieser D, Apperley JF; Paediatric and Chronic Leukaemia
Working Parties of the European Group for Blood and Marrow Transplantation. Stem cell transplantation
for chronic myeloid leukemia in children. Blood 2003; 102: 1224-1231 [PMID: 12714525 DOI:
10.1182/blood-2002-12-3637]

4 Muramatsu H, Kojima S, Yoshimi A, Atsuta Y, Kato K, Nagatoshi Y, Inoue M, Koike K, Kawase T, Ito
M, Kurosawa H, Tanizawa A, Tono C, Hamamoto K, Hotta N, Watanabe A, Morishima Y, Kawa K,
Shimada H. Outcome of 125 children with chronic myelogenous leukemia who received transplants from
unrelated donors: the Japan Marrow Donor Program. Biol Blood Marrow Transplant 2010; 16: 231-238
[PMID: 19800016 DOI: 10.1016/5.bbmt.2009.09.022]

5 de la Fuente J, Baruchel A, Biondi A, de Bont E, Dresse MF, Suttorp M, Millot F; International BFM
Group (iBFM) Study Group Chronic Myeloid Leukaemia Committee. Managing children with chronic

Baishidengs WJCO | https://www.wjgnet.com 315 June 24,2020 | Volumell | Issue6 |


http://www.ncbi.nlm.nih.gov/pubmed/30917954
https://dx.doi.org/10.1182/blood.2018882233
http://www.ncbi.nlm.nih.gov/pubmed/26964698
https://dx.doi.org/10.1016/j.bbmt.2016.02.015
http://www.ncbi.nlm.nih.gov/pubmed/12714525
https://dx.doi.org/10.1182/blood-2002-12-3637
http://www.ncbi.nlm.nih.gov/pubmed/19800016
https://dx.doi.org/10.1016/j.bbmt.2009.09.022

Suttorp M et al. International registry for pediatric CML

10

11

12

13

14

15

16

17

18

19

20

21

22

Raishidengs WJCO | https://www.wjgnet.com

myeloid leukaemia (CML): recommendations for the management of CML in children and young people
up to the age of 18 years. Br J Haematol 2014; 167: 33-47 [PMID: 24976289 DOI: 10.1111/bjh.12977]
Giona F, Putti MC, Micalizzi C, Menna G, Moleti ML, Santoro N, Iaria G, Ladogana S, Burnelli R,
Consarino C, Varotto S, Tucci F, Messina C, Nanni M, Diverio D, Biondi A, Pession A, Locatelli F,
Piciocchi A, Gottardi E, Saglio G, Foa R. Long-term results of high-dose imatinib in children and
adolescents with chronic myeloid leukaemia in chronic phase: the Italian experience. Br J Haematol 2015;
170: 398-407 [PMID: 25891192 DOI: 10.1111/bjh.13453]

Janeczko-Czarnecka M, Krawczuk-Rybak M, Karpinska-Derda I, Niedzwiecki M, Musiot K, Cwiklinska
M, Drabko K, Mycko K, Ociepa T, Pawelec K, Januszkiewicz-Lewandowska D, Ussowicz M, Rybka B,
Ryczan-Krawczyk R, Kottan A, Karolczyk G, Zaucha-Prazmo A, Badowska W, Katlwak K. Imatinib in the
treatment of chronic myeloid leukemia in children and adolescents is effective and well tolerated: Report
of the Polish Pediatric Study Group for the Treatment of Leukemias and Lymphomas. Adv Clin Exp Med
2018; 27: 91-98 [PMID: 29521048 DOI: 10.17219/acem/66462]

Homepage of the International BFM Study Group (I-BFM-SG). [cited 24 April 2020]. Available
from: https://bfminternational.wordpress.com

Creutzig U, Brandeis W, Gerein V, Ritter J, Stollmann B, Kabisch H, Niethammer D, Schellong G. [Adult
form of chronic myelogenous leukemia in childhood--a retrospective analysis of 20 patients]. Klin Padiatr
1985; 197: 203-206 [PMID: 3859702 DOI: 10.1055/5-2008-1033969]

Kurosawa H, Tanizawa A, Tono C, Watanabe A, Shima H, Ito M, Yuza Y, Hotta N, Muramatsu H, Okada
M, Kajiwara R, Moriya Saito A, Mizutani S, Adachi S, Horibe K, Ishii E, Shimada H. Leukostasis in
Children and Adolescents with Chronic Myeloid Leukemia: Japanese Pediatric Leukemia/Lymphoma
Study Group. Pediatr Blood Cancer 2016; 63: 406-411 [PMID: 26485422 DOI: 10.1002/pbc.25803]
Millot F, Traore P, Guilhot J, Nelken B, Leblanc T, Leverger G, Plantaz D, Bertrand Y, Bordigoni P,
Guilhot F. Clinical and biological features at diagnosis in 40 children with chronic myeloid leukemia.
Pediatrics 2005; 116: 140-143 [PMID: 15995044 DOI: 10.1542/peds.2004-2473]

Millot F, Baruchel A, Guilhot J, Petit A, Leblanc T, Bertrand Y, Mazingue F, Lutz P, Vérité C, Berthou C,
Galambrun C, Bernard F, Yacouben K, Bordigoni P, Edan C, Reguerre Y, Couillault G, Méchinaud F,
Cayuela JM, Guilhot F. Imatinib is effective in children with previously untreated chronic myelogenous
leukemia in early chronic phase: results of the French national phase IV trial. J Clin Oncol 2011; 29: 2827-
2832 [PMID: 21670449 DOI: 10.1200/JC0O.2010.32.7114]

Muramatsu H, Takahashi Y, Sakaguchi H, Shimada A, Nishio N, Hama A, Doisaki S, Yagasaki H,
Matsumoto K, Kato K, Kojima S. Excellent outcomes of children with CML treated with imatinib
mesylate compared to that in pre-imatinib era. Int J Hematol 2011; 93: 186-191 [PMID: 21234820 DOI:
10.1007/s12185-010-0764-9]

Oh HJ, Cho MS, Lee JW, Jang PS, Chung NG, Cho B, Kim HK. Efficacy of imatinib mesylate-based
front-line therapy in pediatric chronic myelogenous leukemia. Korean J Pediatr 2013; 56: 343-350
[PMID: 24019845 DOI: 10.3345/kjp.2013.56.8.343]

Suttorp M, Lion T, Creutzig U, Klingebiel T, Gadner H. [Treatment of chronic myeloid leukemia in
children and adolescents--concept of the multicenter pilot study CML-ped]. Klin Padiatr 1996; 208: 242-
249 [PMID: 8926690 DOI: 10.1055/s-2008-1046480]

Suttorp M. Innovative approaches of targeted therapy for CML of childhood in combination with
paediatric haematopoietic SCT. Bone Marrow Transplant 2008; 42 Suppl 2: S40-S46 [PMID: 18978743
DOI: 10.1038/bmt.2008.282]

Suttorp M, Claviez A, Bader P, Peters C, Gadner H, Ebell W, Dilloo D, Kremens B, Kabisch H, Fiihrer
M, Zintl F, Gébel U, Klingebiel T. Allogeneic stem cell transplantation for pediatric and adolescent
patients with CML: results from the prospective trial CML-paed 1. Klin Padiatr 2009; 221: 351-357
[PMID: 19890786 DOI: 10.1055/5-0029-1239529]

Suttorp M, Schulze P, Glauche I, Gohring G, von Neuhoff N, Metzler M, Sedlacek P, de Bont ESIM,
Balduzzi A, Lausen B, Aleinikova O, Sufliarska S, Henze G, Strauss G, Eggert A, Kremens B, Groll AH,
Berthold F, Klein C, Gro-Wieltsch U, Sykora KW, Borkhardt A, Kulozik AE, Schrappe M, Nowasz C,
Krumbholz M, Tauer JT, Claviez A, Harbott J, Kreipe HH, Schlegelberger B, Thiede C. Front-line
imatinib treatment in children and adolescents with chronic myeloid leukemia: results from a phase I11
trial. Leukemia 2018; 32: 1657-1669 [PMID: 29925908 DOI: 10.1038/s41375-018-0179-9]

Tanizawa A. Optimal management for pediatric chronic myeloid leukemia. Pediatr Int 2016; 58: 171-179
[PMID: 26646444 DOI: 10.1111/ped.12876]

Hadjadj J, Aladjidi N, Fernandes H, Leverger G, Magérus-Chatinet A, Mazerolles F, Stolzenberg MC,
Jacques S, Picard C, Rosain J, Fourrage C, Hanein S, Zarhrate M, Pasquet M, Abou Chahla W, Barlogis V,
Bertrand Y, Pellier I, Colomb Bottollier E, Fouyssac F, Blouin P, Thomas C, Cheikh N, Dore E, Pondarre
C, Plantaz D, Jeziorski E, Millot F, Garcelon N, Ducassou S, Perel Y, Leblanc T, Neven B, Fischer A,
Rieux-Laucat F; members of the French Reference Center for Pediatric Autoimmune Cytopenia
(CEREVANCE). Pediatric Evans syndrome is associated with a high frequency of potentially damaging
variants in immune genes. Blood 2019; 134: 9-21 [PMID: 30940614 DOI:
10.1182/blood-2018-11-887141]

Homepage of the Centre de reference maladies rares (CERVANCE). French [cited 24 April 2020].
Available from: http://www.cerevance.org/website

El-Helou SM, Biegner AK, Bode S, Ehl SR, Heeg M, Maccari ME, Ritterbusch H, Speckmann C, Rusch
S, Scheible R, Warnatz K, Atschekzei F, Beider R, Ernst D, Gerschmann S, Jablonka A, Mielke G,
Schmidt RE, Schiirmann G, Sogkas G, Baumann UH, Klemann C, Viemann D, von Bernuth H, Kriiger R,
Hanitsch LG, Scheibenbogen CM, Wittke K, Albert MH, Eichinger A, Hauck F, Klein C, Rack-Hoch A,
Sollinger FM, Avila A, Borte M, Borte S, Fasshauer M, Hauenherm A, Kellner N, Miiller AH, Ulzen A,
Bader P, Bakhtiar S, Lee JY, Hel U, Schubert R, Wolke S, Zielen S, Ghosh S, Laws HJ, Neubert J,
Oommen PT, Honig M, Schulz A, Steinmann S, Schwarz K, Diickers G, Lamers B, Langemeyer V,
Nichues T, Shai S, Graf D, Miiglich C, Schmalzing MT, Schwaneck EC, Tony HP, Dirks J, Haase G,
Liese JG, Morbach H, Foell D, Hellige A, Wittkowski H, Masjosthusmann K, Mohr M, Geberzahn L,
Hedrich CM, Miiller C, Rosen-Wolff A, Roesler J, Zimmermann A, Behrends U, Rieber N, Schauer U,
Handgretinger R, Holzer U, Henes J, Kanz L, Boesecke C, Rockstroh JK, Schwarze-Zander C, Wasmuth
JC, Dilloo D, Hiilsmann B, Schonberger S, Schreiber S, Zeuner R, Ankermann T, von Bismarck P,
Huppertz HI, Kaiser-Labusch P, Greil J, Jakoby D, Kulozik AE, Metzler M, Naumann-Bartsch N, Sobik
B, Graf N, Heine S, Kobbe R, Lehmberg K, Miiller I, Herrmann F, Horneff G, Klein A, Peitz J, Schmidt
N, Bielack S, GroB-Wieltsch U, Classen CF, Klasen J, Deutz P, Kamitz D, Lassay L, Tenbrock K, Wagner
N, Bernbeck B, Brummel B, Lara-Villacanas E, Miinstermann E, Schneider DT, Tietsch N, Westkemper

316 June 24,2020 | Volumell | Issue6 |


http://www.ncbi.nlm.nih.gov/pubmed/24976289
https://dx.doi.org/10.1111/bjh.12977
http://www.ncbi.nlm.nih.gov/pubmed/25891192
https://dx.doi.org/10.1111/bjh.13453
http://www.ncbi.nlm.nih.gov/pubmed/29521048
https://dx.doi.org/10.17219/acem/66462
https://bfminternational.wordpress.com
http://www.ncbi.nlm.nih.gov/pubmed/3859702
https://dx.doi.org/10.1055/s-2008-1033969
http://www.ncbi.nlm.nih.gov/pubmed/26485422
https://dx.doi.org/10.1002/pbc.25803
http://www.ncbi.nlm.nih.gov/pubmed/15995044
https://dx.doi.org/10.1542/peds.2004-2473
http://www.ncbi.nlm.nih.gov/pubmed/21670449
https://dx.doi.org/10.1200/JCO.2010.32.7114
http://www.ncbi.nlm.nih.gov/pubmed/21234820
https://dx.doi.org/10.1007/s12185-010-0764-9
http://www.ncbi.nlm.nih.gov/pubmed/24019845
https://dx.doi.org/10.3345/kjp.2013.56.8.343
http://www.ncbi.nlm.nih.gov/pubmed/8926690
https://dx.doi.org/10.1055/s-2008-1046480
http://www.ncbi.nlm.nih.gov/pubmed/18978743
https://dx.doi.org/10.1038/bmt.2008.282
http://www.ncbi.nlm.nih.gov/pubmed/19890786
https://dx.doi.org/10.1055/s-0029-1239529
http://www.ncbi.nlm.nih.gov/pubmed/29925908
https://dx.doi.org/10.1038/s41375-018-0179-9
http://www.ncbi.nlm.nih.gov/pubmed/26646444
https://dx.doi.org/10.1111/ped.12876
http://www.ncbi.nlm.nih.gov/pubmed/30940614
https://dx.doi.org/10.1182/blood-2018-11-887141
http://www.cerevance.org/website

23
24
25

26

27
28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Raishidengs WJCO | https://www.wjgnet.com

Suttorp M et al. International registry for pediatric CML

M, Weill M, Kramm C, Kiihnle I, Kullmann S, Girschick H, Specker C, Vinnemeier-Laubenthal E,
Haenicke H, Schulz C, Schweigerer L, Miiller TG, Stiefel M, Belohradsky BH, Soetedjo V, Kindle G,
Grimbacher B. The German National Registry of Primary Immunodeficiencies (2012-2017). Front
Immunol 2019; 10: 1272 [PMID: 31379802 DOI: 10.3389/fimmu.2019.01272]

Homepage of the German Network on Primary Immunodeficiency Diseases (PID). [cited 24 April
2020]. Available from: http://www.pid-net.org

Homepage of the Intercontinental Cooperative ITP Study Group (ICIS). [cited 24 April 2020].
Auvailable from: http://www.itpbasel.ch

Homepage of the Severe Chronic Neutropenia International Registry (SCNIR). [cited 24 April 2020].
Available from: http://www.severe-chronic-neutropenia.org

Mitchell C. Clinical trials in paediatric haematology-oncology: are future successes threatened by the EU
directive on the conduct of clinical trials? Arch Dis Child 2007; 92: 1024-1027 [PMID: 17954482 DOI:
10.1136/adc.2006.103713]

Cannell E. Clinical Trials Directive slows registration of paediatric studies. Lancet Oncol 2007; 8: 10
[PMID: 17348116 DOI: 10.1016/51470-2045(06)70991-3]

Keim B. Tied up in red tape, European trials shut down. Nat Med 2007; 13: 110 [PMID: 17290253 DOI:
10.1038/nm0207-110a]

Gore L, Kearns PR, de Martino ML, Lee, De Souza CA, Bertrand Y, Hijiya N, Stork LC, Chung NG,
Cardos RC, Saikia T, Fagioli F, Seo JJ, Landman-Parker J, Lancaster D, Place AE, Rabin KR, Sacchi M,
Swanink R, Zwaan CM. Dasatinib in Pediatric Patients With Chronic Myeloid Leukemia in Chronic
Phase: Results From a Phase II Trial. J Clin Oncol 2018; 36: 1330-1338 [PMID: 29498925 DOI:
10.1200/JC0.2017.75.9597]

Hijiya N, Maschan A, Rizzari C, Shimada H, Dufour C, Goto H, Kang HJ, Guinipero T, Karakas Z,
Bautista F, Ducassou S, Yoo KH, Zwaan CM, Millot F, Aimone P, Allepuz A, Quenet S, Hourcade-
Potelleret F, Hertle S, Sosothikul D. Phase 2 study of nilotinib in pediatric patients with Philadelphia
chromosome-positive chronic myeloid leukemia. Blood 2019; 134: 2036-2045 [PMID: 31511239 DOI:
10.1182/blood.2019000069]

Das S, Rousseau R, Adamson PC, Lo AW. New Business Models to Accelerate Innovation in Pediatric
Oncology Therapeutics: A Review. JAMA Oncol 2018; 4: 1274-1280 [PMID: 29860493 DOI:
10.1001/jamaoncol.2018.1739]

Howard AF, Goddard K, Rassekh SR, Samargandi OA, Hasan H. Clinical significance in pediatric
oncology randomized controlled treatment trials: a systematic review. Trials 2018; 19: 539 [PMID:
30290839 DOLI: 10.1186/513063-018-2925-8]

Meira-Machado L, de Ufia-Alvarez J, Cadarso-Suarez C, Andersen PK. Multi-state models for the
analysis of time-to-event data. Stat Methods Med Res 2009; 18: 195-222 [PMID: 18562394 DOI:
10.1177/0962280208092301]

de Bruijn CMA, Millot F, Suttorp M, Borisevich M, Brons P, Lausen B, de Bont ESJM. Discontinuation
of imatinib in children with chronic myeloid leukaemia in sustained deep molecular remission: results of
the STOP IMAPED study. Br J Haematol 2019; 185: 718-724 [PMID: 30843196 DOI:
10.1111/bjh.15826]

Krumbholz M, Karl M, Tauer JT, Thiede C, Rascher W, Suttorp M, Metzler M. Genomic BCR-ABL1
breakpoints in pediatric chronic myeloid leukemia. Genes Chromosomes Cancer 2012; 51: 1045-1053
[PMID: 22887688 DOI: 10.1002/gcc.21989]

Krumbholz M, Goerlitz K, Albert C, Lawlor J, Suttorp M, Metzler M. Large amplicon droplet digital
PCR for DNA-based monitoring of pediatric chronic myeloid leukaemia. J Cell Mol Med 2019; 23: 4955-
4961 [PMID: 31199062 DOI: 10.1111/jemm.14321]

Millot F, Guilhot J, Baruchel A, Petit A, Bertrand Y, Mazingue F, Lutz P, Vérité C, Berthou C,
Galambrun C, Sirvent N, Yakouben K, Schmitt C, Gandemer V, Reguerre Y, Couillault G, Mechinaud F,
Cayuela JM. Impact of early molecular response in children with chronic myeloid leukemia treated in the
French Glivec phase 4 study. Blood 2014; 124: 2408-2410 [PMID: 25170123 DOI:
10.1182/blood-2014-05-578567]

Suttorp M, Metzler M, Langer T, Beck JD, Bokemeyer C. Side effects and sequelae of treatment of
chronic myeloid leukemia in childhood and adolescence. Cancer Aftercare and Late Treatment Effects in
the Young: From Childhood to Early Adulthood. Heidelberg: Springer 2020; In press

van der Sligte NE, Krumbholz M, Pastorczak A, Scheijen B, Tauer JT, Nowasz C, Sonneveld E, de Bock
GH, Meeuwsen-de Boer TG, van Reijmersdal S, Kuiper RP, Bradtke J, Metzler M, Suttorp M, de Bont ES,
van Leeuwen FN. DNA copy number alterations mark disease progression in paediatric chronic myeloid
leukaemia. Br J Haematol 2014; 166: 250-253 [PMID: 24673583 DOI: 10.1111/bjh.12850]

Athale U, Hijiya N, Patterson BC, Bergsagel J, Andolina JR, Bittencourt H, Schultz KR, Burke MJ, Redell
MS, Kolb EA, Johnston DL. Management of chronic myeloid leukemia in children and adolescents:
Recommendations from the Children's Oncology Group CML Working Group. Pediatr Blood Cancer
2019; 66: €27827 [PMID: 31330093 DOL: 10.1002/pbc.27827]

Hijiya N, Schultz KR, Metzler M, Millot F, Suttorp M. Pediatric chronic myeloid leukemia is a unique
disease that requires a different approach. Blood 2016; 127: 392-399 [PMID: 26511135 DOI:
10.1182/blood-2015-06-648667]

Massaro F, Colafigli G, Molica M, Breccia M. Novel tyrosine-kinase inhibitors for the treatment of
chronic myeloid leukemia: safety and efficacy. Expert Rev Hematol 2018; 11: 301-306 [PMID: 29522367
DOI: 10.1080/17474086.2018.1451322]

Millot F, Suttorp M, de Bont E, Kalwak K, Nelken B, Ducassou S, Bertrand Y, Baruchel A. Ponatinib In
Childhood Philadelphia Positive Leukemias: The Experience of The International Registry of Childhood
Chronic Myleloid Leukemia (I-CML-Ped-Study). HemaSphere 2019; 3: 161-162 [DOI:
10.1097/01.HS9.0000559880.43992.63]

Rossoff J, Huynh V, Rau RE, Macy ME, Sulis ML, Schultz KR, Burke MJ, Athale U, O'Brien MM,
Gregory JJ Jr, van der Sluis IM, Keller FG, Zwaan CM, Suttorp M, Hijiya N. Experience with ponatinib in
paediatric patients with leukaemia. Br J Haematol 2020; 189: 363-368 [PMID: 31975387 DOI:
10.1111/bjh.16338]

Giines MA, Millot F, Kalwak K, Lausen B, Sedlacek P, de Bruijn CAM, Dworzak M, de Moerloose B,
Suttorp M. Features and outcome of chronic myeloid leukemia (CML) at very young age — data from the
International pediatric CML registry (I-CML-Ped Study). Blood 2018; 132 Suppl 1: 1748

Meyran D, Petit A, Guilhot J, Suttorp M, de Bont ES, Li CK, Kalwak K, Lausen B, Culic S, Dresse MF,
Biondi A, Millot F. Description and Management of Accelerated Phase and Blast Crisis in 21 CML

317 June 24,2020 | Volumell | Issue6 |


http://www.ncbi.nlm.nih.gov/pubmed/31379802
https://dx.doi.org/10.3389/fimmu.2019.01272
http://www.pid-net.org
http://www.itpbasel.ch
http://www.severe-chronic-neutropenia.org
http://www.ncbi.nlm.nih.gov/pubmed/17954482
https://dx.doi.org/10.1136/adc.2006.103713
http://www.ncbi.nlm.nih.gov/pubmed/17348116
https://dx.doi.org/10.1016/s1470-2045(06)70991-3
http://www.ncbi.nlm.nih.gov/pubmed/17290253
https://dx.doi.org/10.1038/nm0207-110a
http://www.ncbi.nlm.nih.gov/pubmed/29498925
https://dx.doi.org/10.1200/JCO.2017.75.9597
http://www.ncbi.nlm.nih.gov/pubmed/31511239
https://dx.doi.org/10.1182/blood.2019000069
http://www.ncbi.nlm.nih.gov/pubmed/29860493
https://dx.doi.org/10.1001/jamaoncol.2018.1739
http://www.ncbi.nlm.nih.gov/pubmed/30290839
https://dx.doi.org/10.1186/s13063-018-2925-8
http://www.ncbi.nlm.nih.gov/pubmed/18562394
https://dx.doi.org/10.1177/0962280208092301
http://www.ncbi.nlm.nih.gov/pubmed/30843196
https://dx.doi.org/10.1111/bjh.15826
http://www.ncbi.nlm.nih.gov/pubmed/22887688
https://dx.doi.org/10.1002/gcc.21989
http://www.ncbi.nlm.nih.gov/pubmed/31199062
https://dx.doi.org/10.1111/jcmm.14321
http://www.ncbi.nlm.nih.gov/pubmed/25170123
https://dx.doi.org/10.1182/blood-2014-05-578567
http://www.ncbi.nlm.nih.gov/pubmed/24673583
https://dx.doi.org/10.1111/bjh.12850
http://www.ncbi.nlm.nih.gov/pubmed/31330093
https://dx.doi.org/10.1002/pbc.27827
http://www.ncbi.nlm.nih.gov/pubmed/26511135
https://dx.doi.org/10.1182/blood-2015-06-648667
http://www.ncbi.nlm.nih.gov/pubmed/29522367
https://dx.doi.org/10.1080/17474086.2018.1451322
https://dx.doi.org/10.1097/01.HS9.0000559880.43992.63
http://www.ncbi.nlm.nih.gov/pubmed/31975387
https://dx.doi.org/10.1111/bjh.16338

Suttorp M et al. International registry for pediatric CML

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

Raishidengs WJCO | https://www.wjgnet.com

Pediatric Patients. Blood 2015; 126 Suppl 1: 2789

Millot F, Suttorp M, Guilhot J, Sedlacek P, De Bont E, Kong Li C, Kalwak K, Lausen B, Srdjana C,
Dresse MF, Baruchel A. The international registry for chronic myeloid leukemia (CML) in children and
adolescents (I-CML-PED Study): objectives and preliminary results. Blood 2012; 120 Suppl 1: 3741
Millot F, Guilhot J, Suttorp M, Sedlacek P, De Bont E, Kong Li C, Kalwak K, Lausen B, Srdjana C,
Dresse MF, Biondi A, Baruchel A, Brizard F. Impact of additional cytogenetic abnormalities and variant
t(9;22) at diagnosis on prognosis of childhood chronic myeloid leukemia: the experience of the
International Registry for CML in children and adolescents (I-CML-Ped Study). Blood 2014; 124 Suppl 1:
3137

Millot F, Guilhot J, Suttorp M, Meunier AS, Giines AM, Sedlacek P, de Bont E, Li CK, Kalwak K,
Lausen B, Culic S, De Moerloose B, Biondi A. Baruchel a: Switch to Subsequent Line of Treatment in
Children and Adolescents with Chronic Myeloid Leukemia (CML) Treated with Imatinib: Experience of
the International Registry for Chronic Myeloid Leukemia in Children and Adolescents (I-CML-Ped
Study). Blood 2015; 126 Suppl 1: 1576

Suttorp M, Knéfler R, Deutsch H, Paul F, Tiebel O, Metzler M, Millot F. High platelet count, thrombosis,
bleeding signs, and acquired von Willebrand syndrome at diagnosis of pediatric chronic myeloid leukemia.
Blood 2019; 134 Suppl 1: 4152

Millot F, Guilhot J, Suttorp M, Sedlacek P, De Bont E, Kong Li C, Kalwak K, Lausen B, Srdjana C,
Dresse MF, Biondi A, Baruchel A: The Experience of the International Registry for Chronic Myeloid
Leukemia (CML) in Children and Adolescents (I-CML-Ped Study): Prognostic Considerations. Blood
2014; 124 Suppl 1: 521

Millot F, Guilhot J, Suttorp M, Giines A M, Sedlacek P, De Bont E, Li CK, Kalwak K, Lausen B, Srdjana
C, De Moerloose B, Biondi A, Baruchel A. Prognostic discrimination of children and adolescents with
chronic myeloid leukemia based on the EUTOS long term survival (ELTS) score. Blood 2016; 128 Suppl
1: 626

Millot F, Guilhot J, Suttorp M, Maledon N, Giines AM, Sedlacek P, De Bont E, Li CK, Kalwak K, Lausen
B, Jakovljevic G, Dworzak M, Hraskova A, De Moerloose B, Farah R, Biondi A, Baruchel A: Advanced
phases at diagnosis of childhood chronic myeloid leukemia: the Experience of the International Registry
for Chronic Myeloid Leukemia (CML) in Children and Adolescents (I-CML-Ped Study). Blood 2017; 130
Suppl 1: 316

Knoéfler R, Lange BS, Paul F, Tiebel O, Suttorp M. Bleeding signs due to acquired von Willebrand
syndrome at diagnosis of chronic myeloid leukaemia in children. Br J Haematol 2020; 188: 701-706
[PMID: 31617211 DOI: 10.1111/bjh.16241]

Bettoni da Cunha-Riehm C, Hildebrand V, Nathrath M, Metzler M, Suttorp M. Vaccination With Live
Attenuated Vaccines in Four Children With Chronic Myeloid Leukemia While on Imatinib Treatment.
Front Immunol 2020; 11: 628 [PMID: 32362894 DOI: 10.3389/fimmu.2020.00628]

Millot F, Dupraz C, Guilhot J, Suttorp M, Brizard F, Leblanc T, Giines AM, Sedlacek P, De Bont E, Li
CK, Kalwak K, Lausen B, Culic S, Dworzak M, Kaiserova E, De Moerloose B, Roula F, Biondi A,
Baruchel A, Guilhot F. Additional cytogenetic abnormalities and variant t(9;22) at the diagnosis of
childhood chronic myeloid leukemia: The experience of the International Registry for Chronic Myeloid
Leukemia in Children and Adolescents. Cancer 2017; 123: 3609-3616 [PMID: 28497898 DOI:
10.1002/cner.30767]

Millot F, Maledon N, Guilhot J, Giines AM, Kalwak K, Suttorp M. Favourable outcome of de novo
advanced phases of childhood chronic myeloid leukaemia. Eur J Cancer 2019; 115: 17-23 [PMID:
31082688 DOI: 10.1016/j.ejca.2019.03.020]

Suttorp M. The small problem when treating childhood chronic myeloid leukemia. Pediatr Hematol
Oncol 2019; 36: 187-188 [PMID: 31271344 DOI: 10.1080/08880018.2019.1635423]

Millot F, Guilhot J, Suttorp M, Giines AM, Sedlacek P, De Bont E, Li CK, Kalwak K, Lausen B, Culic S,
Dworzak M, Kaiserova E, De Moerloose B, Roula F, Biondi A, Baruchel A. Prognostic discrimination
based on the EUTOS long-term survival score within the International Registry for Chronic Myeloid
Leukemia in children and adolescents. Haematologica 2017; 102: 1704-1708 [PMID: 28838993 DOI:
10.3324/haematol.2017.170035]

Hussein K, Stucki-Koch A, Gohring G, Kreipe H, Suttorp M. Increased megakaryocytic proliferation, pro-
platelet deposition and expression of fibrosis-associated factors in children with chronic myeloid
leukaemia with bone marrow fibrosis. Leukemia 2017; 31: 1540-1546 [PMID: 28239144 DOI:
10.1038/1eu.2017.73]

Mahon FX, Réa D, Guilhot J, Guilhot F, Huguet F, Nicolini F, Legros L, Charbonnier A, Guerci A, Varet
B, Etienne G, Reiffers J, Rousselot P; Intergroupe Frangais des Leucémies Myéloides Chroniques.
Discontinuation of imatinib in patients with chronic myeloid leukaemia who have maintained complete
molecular remission for at least 2 years: the prospective, multicentre Stop Imatinib (STIM) trial. Lancet
Oncol 2010; 11: 1029-1035 [PMID: 20965785 DOI: 10.1016/S1470-2045(10)70233-3]

Sauflele S, Richter J, Hochhaus A, Mahon FX. The concept of treatment-free remission in chronic myeloid
leukemia. Leukemia 2016; 30: 1638-1647 [PMID: 27133824 DOI: 10.1038/leu.2016.115]

Millot F, Claviez A, Leverger G, Corbaciglu S, Groll AH, Suttorp M. Imatinib cessation in children and
adolescents with chronic myeloid leukemia in chronic phase. Pediatr Blood Cancer 2014; 61: 355-357
[PMID: 24106110 DOI: 10.1002/pbc.24521]

Geissler J, Sharf G, Bombaci F, Daban M, De Jong J, Gavin T, Pelouchova J, Dziwinski E, Hasford J,
Hoffmann VS. Factors influencing adherence in CML and ways to improvement: Results of a patient-
driven survey of 2546 patients in 63 countries. J Cancer Res Clin Oncol 2017; 143: 1167-1176 [PMID:
28289895 DOI: 10.1007/s00432-017-2372-7]

Suttorp M, Metzler M, Millot F, Shimada H, Bansal D, Giines AM, Kalwak K, Sedlacek P, Baruchel A,
Biondi A, Hijiya N, Schultz KR, Schrappe M. Generic formulations of imatinib for treatment of
Philadelphia chromosome-positive leukemia in pediatric patients. Pediatr Blood Cancer 2018; 65: 27431
[PMID: 30160364 DOI: 10.1002/pbc.27431]

Vassal G, Zwaan CM, Ashley D, Le Deley MC, Hargrave D, Blanc P, Adamson PC. New drugs for
children and adolescents with cancer: the need for novel development pathways. Lancet Oncol 2013; 14:
el17-e124 [PMID: 23434337 DOI: 10.1016/S1470-2045(13)70013-5]

Branford S, Kim DDH, Apperley JF, Eide CA, Mustjoki S, Ong ST, Nteliopoulos G, Ernst T, Chuah C,
Gambacorti-Passerini C, Mauro MJ, Druker BJ, Kim DW, Mahon FX, Cortes J, Radich JP, Hochhaus A,
Hughes TP; International CML Foundation Genomics Alliance. Laying the foundation for genomically-
based risk assessment in chronic myeloid leukemia. Leukemia 2019; 33: 1835-1850 [PMID: 31209280

318 June 24,2020 | Volumell | Issue6 |


http://www.ncbi.nlm.nih.gov/pubmed/31617211
https://dx.doi.org/10.1111/bjh.16241
http://www.ncbi.nlm.nih.gov/pubmed/32362894
https://dx.doi.org/10.3389/fimmu.2020.00628
http://www.ncbi.nlm.nih.gov/pubmed/28497898
https://dx.doi.org/10.1002/cncr.30767
http://www.ncbi.nlm.nih.gov/pubmed/31082688
https://dx.doi.org/10.1016/j.ejca.2019.03.020
http://www.ncbi.nlm.nih.gov/pubmed/31271344
https://dx.doi.org/10.1080/08880018.2019.1635423
http://www.ncbi.nlm.nih.gov/pubmed/28838993
https://dx.doi.org/10.3324/haematol.2017.170035
http://www.ncbi.nlm.nih.gov/pubmed/28239144
https://dx.doi.org/10.1038/leu.2017.73
http://www.ncbi.nlm.nih.gov/pubmed/20965785
https://dx.doi.org/10.1016/S1470-2045(10)70233-3
http://www.ncbi.nlm.nih.gov/pubmed/27133824
https://dx.doi.org/10.1038/leu.2016.115
http://www.ncbi.nlm.nih.gov/pubmed/24106110
https://dx.doi.org/10.1002/pbc.24521
http://www.ncbi.nlm.nih.gov/pubmed/28289895
https://dx.doi.org/10.1007/s00432-017-2372-z
http://www.ncbi.nlm.nih.gov/pubmed/30160364
https://dx.doi.org/10.1002/pbc.27431
http://www.ncbi.nlm.nih.gov/pubmed/23434337
https://dx.doi.org/10.1016/S1470-2045(13)70013-5
http://www.ncbi.nlm.nih.gov/pubmed/31209280

Suttorp M et al. International registry for pediatric CML

DOI: 10.1038/s41375-019-0512-y]

68 Bejar R. CHIP, ICUS, CCUS and other four-letter words. Leukemia 2017; 31: 1869-1871 [PMID:
28592887 DOI: 10.1038/1eu.2017.181]

69 Schmidt M, Rinke J, Schifer V, Schnittger S, Kohlmann A, Obstfelder E, Kunert C, Ziermann J,
Winkelmann N, Eigendorff E, Haferlach T, Haferlach C, Hochhaus A, Ernst T. Molecular-defined clonal
evolution in patients with chronic myeloid leukemia independent of the BCR-ABL status. Leukemia 2014;
28: 2292-2299 [PMID: 25212276 DOI: 10.1038/leu.2014.272]

70 Ernst T, Busch M, Rinke J, Ernst J, Haferlach C, Beck JF, Hochhaus A, Gruhn B. Frequent ASXL1
mutations in children and young adults with chronic myeloid leukemia. Leukemia 2018; 32: 2046-2049
[PMID: 29899367 DOI: 10.1038/s41375-018-0157-2]

Raishidengs WJCO | https://www.wjgnet.com 319 June 24, 2020 | Volume1l | Issue6 |


https://dx.doi.org/10.1038/s41375-019-0512-y
http://www.ncbi.nlm.nih.gov/pubmed/28592887
https://dx.doi.org/10.1038/leu.2017.181
http://www.ncbi.nlm.nih.gov/pubmed/25212276
https://dx.doi.org/10.1038/leu.2014.272
http://www.ncbi.nlm.nih.gov/pubmed/29899367
https://dx.doi.org/10.1038/s41375-018-0157-2

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk:https:/ /www.f6publishing.com/helpdesk

https://www.wjgnet.com

© 2020 Baishideng Publishing Group Inc. All rights reserved.



mailto:bpgoffice@wjgnet.com

