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Publishable Executive Summary

In 2009 European LeukemiaNet (ELN) entered the 6th year of funding by the European Commission
(EC). Years of joint efforts in the management of leukemias have shaped the ELN to what it currently
is: An internationally recognized leukemia network, highly motivated and well-focused, grown
through mutual trust and independence. 162 institutions from 32 countries participate in 2009 and
contribute, each within their particular field of knowledge and expertise. The EC extended the contract
with the ELN until February 2011, stating that the ELN is “a very successful network that warrants
support and extension”. This is indeed a success and motivation for all ELN members and partners.
Key results are uniform definitions for diagnosis and treatment in leukemia across Europe manifested
in management recommendations for each leukemia entity, enforced activities towards common
clinical trials and projects, avoiding duplication and fragmentation, and the spread of excellence in
leukemia research and patient care. A comprehensive list of management recommendations and
guidelines published during the current funding period for virtually every leukemia entity and
interdisciplinary specialty setting uniform standards for all joint activities is shown in table 1 (Section
1.5.).
The ELN offers intellectual diversity. Scientific issues are addressed from complementary points of
view with high-level competence in discussions and recommendations. Strong European networks for
each leukemia cooperate to enable more clinical trials within Europe to achieve more efficient drug
evaluation and a greater diversity of drugs.
The unique infrastructure given by the network management center (NMC, WP1), the European
leukemia information center (ELIC, WP2) and the central information and communication services
(CICS, WP3 and WP17) provides the basis for internal and external network interactions. Together
with the leading national leukemia trial groups of the different leukemia entities (WP4-9) and their
interdisciplinary partner groups in diagnostics and therapy research (WP10-15) they are responsible
for high quality research and patient care, essential for European excellence in the field of leukemia.
This includes:
e Standardized protocols for clinical trials to achieve comparable data, resulting in better and
equal treatment options across national borders
e Clinical trials on a European scale
e Development of management recommendations for all leukemias
e Standardized diagnostic procedures, which are in a continuous evaluation and optimization
process.
e Networks of reference labs in leukemia diagnostics and pharmacokinetics across Europe
(EUTOS for CML public-private patnership)
e Patient registries for information on current treatment as it is, best treatment options and

outcome with more certainty (EUTOS for CML, EU-MDS)



Improvement of patient care due to personalized treatment options

Spread of excellence and high level training and education to all physicians and researchers
interested in leukemia by ELN experts

Strong infrastructure building on communication and face to face knowledge exchange
Computational program and technical research support for network members

Distribution of leukemia news via printed and online media newsletters, (www.leukemia-

net.org).

Patient brochures on each type of leukemia to support public education (in progress)

Sustainability is a key issue to keep this source of interaction and cooperativity alive. The basis for

continuation are committed partners and newcomers as well as the expertise and skill for managing

organizational development and change.

In 2009 the ELN Foundation was constituted and started its activities. The ELN Foundation is a non-

profit charitable organisation. It supports the goals of the ELN to foster science and research and to

improve and enhance medical care in acute and chronic leukemias and related diseases. The ELN-

Foundation should attract tax deductable donations. It addresses all groups physicians, scientists,

health professionals, patients and their relatives, as well as private and public organizations, industry,

politicians, other charities and every individual with an interest in leukemia.

Highlights in 2009 include

The ELN symposium in Mannheim which attracted 439 ELN participants from 30 countries
Acceptance of fifteen new participants to ELN integrating five additional countries, namely
Portugal, Latvia, Slovakia, Slovenia, and Ukraine

Trials on a European level (CLL, ALL, CML, SCT)

International awareness of ELN recommendations

Management recommendations published on AML and APL and updated on CML, in high
impact journals

consensus response criteria in polycythemia vera and myelofibrosis
Public-private-partnerships between ELN and Novartis successfully continued:
standardization of BCR-ABL diagnostics in standardization of BCR-ABL diagnostics in 57
European laboratories in 24 countries, imatinib lood level testing in 28 reference laboratories
in 14 countries, European registries with data from 3000 CML patients and 650 MDS patients

(in-study, out-study and population-based registries) (Www.eutos.org; www.eumds.org).

Constitution of the ELN Foundation and legalization by authorities to support ELN goals
beyond EU funding.
Spread of excellence by close to 90 educational activities at the annual congresses of ASH,

EHA and the German/Austrian/Swiss Societies of Hematology and Oncology, the annual



CML-educational meeting in Barcelona, more than 20 workshops, by publication or
completion of more than 590 manuscripts, the 6™ information letter, a new information booth,
including first time information on the ELN FOUNDATION, an ELN Foundation Newsletter
in 7 languages and more than 1000 lectures by ELN-participants.

In 2010, the integration of 14 new participants and one additional country, (Estonia), is planned
increasing the number of participants to 176 and the number of countries to 33.

This large partnership is a managerial challenge for the network, but each country has its own areas of
activities adding value to joint activities. Spread of excellence to all countries is a key goal of the
ELN, supporting local infrastructures to optimize treatment.

The ELN is likely to have a durable impact on leukemia research in Europe. Infrastructure and
synergies provided by the ELN create an added value. By promoting cooperation on top of
competition the ELN provides a competitive advantage to all participants to the best of every patient

with leukemia worldwide.



Section 1: Project objectives and major achievements during the reporting

period

1.: Consolidating integration, cooperation, central information and communication structures,
central data management and spread of excellence (WP1-3, 17)

Durable integration needs strong governance. The Network management, information and
communication centers (NMC, ELIC, CICS and WP 17 Biometry) offer infrastructure, guidance and
services.

The NMC facilitated contractual, and financial issues assisting in project management of multinational
collaborative leukemia projects and provided organizational support with close to a 77 annual ELN
activities at national and international leukemia events, including training of young physicians.
Internal and external communication, within the network’s trial or interdisciplinary partner groups,
with industry, key stakeholders, patient organizations and public relations as well as the distribution of
information on network activities and achievements in research and partnering were major tasks (PR
material: flyer, booth).

In 2009, the annual ELN symposium in Mannheim attracted 439 ELN participants from 30 countries.
Challenges and new directions in leukemia and related disease entities were highlighted and
complemented by a presentation on rare cancers.

Regulatory issues of the new European drug law continue to pose a major hurdle to investigators to
initiate international collaborative trials. A special teaching event on the situation of international
investigator-initiated trials in Europe was offered. A training course in good clinical practice presented

up-to-date information on the actual consequences of changing regulations.

The General Assembly agreed in 2009 on the participation of fifteen new participants integrating five
additional countries, namely Portugal, Latvia, the Slovak Republic, Slovenia and Ukraine, increasing
the number of participants to 162 and the number of countries to 32. In 2010 the assembly will decide
on 14 new participants and 1 new country (Estonia). The ELN network will then include 176
institutions from 33 countries working together in now 105 leading national leukemia trial groups and
105 interdisciplinary partner groups in diagnostics, cytogenetics, MRD-research, gene expression

profiling and registry, guidelines and industry (Fig. 1 and 2).



105 National Leukemia Study Groups
European Networks CML AML ALL CLL MDS CMPD

Austria [ ° ® Y ° Y
Belgium ° ° ° . °
Croatia [ ] [ ]

Cyprus [

Czechia [ ] ° ° Y

Denmark [ ] [ ] ° Y °
Estonia [ ]

Finland [ ] °

France [ ] [ X ] [} [} [} [
Germany [ ] [ ] ° ° ° °
Greece [} °

Hungary [ e

Ireland )

Israel [J [} e

Italy [ ] ° X ° e e
Latvia [J

Luxembourg [J [ ]

Netherlands [} [ X J [} e 3

Norway e

Poland [} 3 e e

Portugal [J

Romania [ ] ° )

Russia [ ] [ ] e
Serbia [ ]

Slovakia [ ]

Slovenia [ ]

Spain [ X J [ X J [ ] [ ] [ ] [ ]
Sweden [ ] [ ] [ ] O ° 3
Switzerland [ ] [ ] [} °

Turkey [ °

UK [} [} [} e 3 3
Ukraine °

European
consortia

Figure 1: 105 National Leukemia Study Groups
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Figure 2: 105 Interdisciplinary Partner Groups



WP2 (ELIC) highlights progress within the different leukemias in the ELN homepage. The ELN trial
registry database shows information on more than 70 active clinical trials, including research protocols
and procedures. Intensive efforts are ongoing to coordinate trials and to harmonize criteria according
to European guidelines and to update the trial registry. The performance of European leukemia trials is

an area of great promise for the future.
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Figure 3: ELN Homepage with information on international Ilts

The ELN has also established a link to the impact assessment of the European Commission regarding
CT-Directive on Good-Clinical-Practice. In the name of the ELN ELIC has prepared a comprehensive
comment regarding the public consultation of the CT-directive in collaboration with several national
and international working groups. Several ELN members have contributed. The poor situation of
academical trials (therapy optimization trials /investigator-initiated trials) was highlighted and changes
suggested.

(See http://www.leukemia-net.org/content/international trials/basic_information/).

The ELIC also cooperates in the name of ELN with the Roadmap initiative for clinical research in
Europe for a more efficient Clinical Trial Authorisation (CTA) process that stimulates rather than

stifles research and innovation.
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Figure 4: ELN Homepage with information on the Roadmap Initiative

The ELN website also offers up-dates and guidance on new trial-legislation and -registration,
regulatory requirements and training courses.

(http://www.leukemia-net.org/content/international trials/links/)

Links to related project websites, like the European treatment and outcome study (EUTOS) for CML,
offer information material for download.

The German part of the EUTOS population based registry can be found on the homepage of the
German Competence Network.

(http://www.kompetenznetz-leukaemie.de/content/aerzte/studiengruppen/cml/cml_register/).

The ELN Member Database implemented by ELIC and NMC together with the German competence
net “Acute and chronic leukemias” was further updated with institutions and centers involved in

clinical studies or study registration.



The sixth information letter was prepared for the symposium in 2010, highlighting the current progress
on projects, collaborations, meetings, website content and lists upcoming meetings (WP2, ELIC, in
cooperation with WP1, NMC). It fosters cooperation amongst network members and informs the

public on hot topics in leukemia.

WP3 (CICS) offered computational services to the network:

CICS facilitates computational structures for the network, like data management, algorithmic
instruments, statistical networks and profiling structures central registry services help to channel
international registry data collection through electronic case report forms (¢CRFs).

A central randomization facility accompanies clinical trials

In 2009 the range of functions of the software 'RANDOULETTE' was extended. Randoulette allows
online randomisation of individual patients in clinical trials according to Good Clinical Practice The
randomisation facility is available at no additional costs for trials conducted within the European
LeukemiaNet. The GCP-compliant electronic data capture facility MACRO is also available to
research groups within the consortium.

In addition WP3 has developed a web-based online electronic case report form (eCRF) for the
European Treatment Outcome Study (EUTOS) for CML Registry organised by WP17. Case reports
include baseline information and yearly follow-ups. The registry currently covers 52 regions in 23
different countries. More are expected to join in 2010.

A Microarray — Analysis — Pipeline developed in cooperation with the University Regensburg and
designed to automate standard working steps was used on 151 CLL samples to develop a prognostic
score for patient survival time and time to treatment.

In 2009 WP3 participated in the planning of pseudonymization issues in a large register trial
researching outcome of acute myeloid leukemia (AMLSG-BiO Study), which will start in 2010.
Furthermore WP3 (IBE, LMU Munich) participates in the FLAMSA 101, 102, 103 studies in high risk
AML patients with IT and biometrical services (RANDOULETTE and statistical analysis).

An international workshop on “Advances in Statistical Modeling of High Dimensional Data” took
place in September 17-18, 2009 in Munich (48 participants). It was jointly organized by the IBE
(representant of the ELN), the German Region of the International Biometrical Society, and the Gene
Center of the Munich University. Besides an overview of joint activities of bioinformatics and

biostatsitics the workshop also addressed actual research in the field of hemopoietic stem cells.

WP17, Biometry of registry, epidemiology and prognosis expanded the registries on CML and
MDS in collaboration with WP3, WP4 and WP8, respectively. Together, both registries account for
data from more than 3000 eligible CML and more than 650 MDS patients. In CML the population-

based-registry started in several countries, collecting baseline and follow up data on new patients



diagnosed with CML, with the goal to develop and validate a comprehensive prognostic model that
allows the optimization of individual treatment choices.

Recently, first steps have been taken to start with an AML-registry, beginning in Germany within the
AML-Intergroup, but with the perspective of an European AML registry.

2. Performance of clinical trials (WP4-9, 14-15)

The implementation of international ELN guidelines and recommendations on treatment of leukemia
will help provide patients optimal health care across the globe. By now, 34 recommendations were
published in the funding period, eight of these in 2009 (Table 1, below. Section 1.5.) regarding CML,
AML, APL, essential thrombocythemia) and polycythemia vera and in stem cell transplantation.

The ELN benchmarks diagnostics and treatment procedures at international levels and evaluates novel
concepts and technologies. The ELN defines and applies common standards and protocols and utilizes
uniform common data sets established by the interdisciplinary partner groups (WP11-16).

The ELN trial registry shows information on more than 70 active clinical studies.

(http://www.leukemia-net.org/content/leukemias/trial registry/database/)

Several new clinical trials were started and updates on ongoing trials were presented at conferences

(ASH, EHA, DGHO) and published in international journals.

WP4 has six ongoing collaborative trials on an European level (EICML). Trials with new signal
transduction inhibitors, new immunotherapy (vaccination) and with attempts to stop imatinib therapy
are running successfully across Europe. The European registry and the subregistries have grown
rapidly and now enrolled more than 3500 patients. A European population based registry was
launched in 2009. Standardization rounds were completed with 57 ELN laboratories for molecular
monitoring of residual CML and consensus recommendations on molecular monitoring were
published. In addition an updated and revised version of the ELN recommendations on the
management of CML have been published and updated pocket cards for physicians were finalized in

December.

During 2009, further progress has been achieved in the European AML network (WP5). At the annual
Reisensburg Symposium new data on gene mutations (CEBPA, RUNX1) and overexpressions (ERG,
BAALC, MN1) have been presented.

Epigenetic changes in AML related to age became the subject of a DFG funded research project.
Aspects of older age AML were elaborated in a large multicenter trial (see Annex Section 3, WP 5-2).
Uniform European recommendations on all clinical aspects of AML were published for both general
AML and APL (Table 1, Section 1.5.). APL relapse, data and treatment, were contributed in an own
publication (see Annex Section 3, WP 5-9). Multiple approaches and experiences were reported on the

field of allogeneic SCT.



The role of growth factor priming in AML could be elucidated in a large multicenter trial as an ELN
pilot project (see Annex Section 3, WP 5-2).

Major progress was achieved in setting up an international randomized study in elderly AML patients
according to the new EU directive. This is the first randomized study in the elderly using stem cell
transplantation (WP 14 and the EBMT). A new definition of inclusion criteria in older patients (frailty
index) is under discussion and in preparation.

There is intensive work of representatives of all major European AML trial groups (the AML
Intergroup) to coordinate European trials and harmonize various criteria according to European
guidelines. Treatment protocols, future strategies and comparability parameters between European
AML studies are in discussion

These activities will enhance performance and comparability of trials across Europe leading to better

synergies and improved outcomes in research and patient care.

The ALL working group (WP6) successfully uses the advent of advanced technologies for monitoring
of residual disease and the availability of new drugs and of tyrosine kinase inhibition for BCR-ABL
positive cases to optimize outcome of ALL in adults. The rarity of ALL has accelerated the formation
of a European Working Party for ALL (EWALL) and the performance of common trials in several
European countries. In 2009, WP6 was accepted as a Scientific Working Group of the European
Haematology Association (EHA). After approval by the EHA, the first meeting of the EHA-SWG-
EWALL will take place during the forthcoming EHA meeting in 2010. EHA president Robin Foa and
the president elect UlrichJéger are both members of the EWALL.

In 2009, WP 7, ERIC/CLL was approved as a Scientific Working Group of EHA. This acknowledges
and fosters scientific credibility, competence and excellence of ERIC as a European non-profit
organization. Furthermore, it connects the European LeukemiaNet and EHA as interacting European
promoters of competence in hematology and leukemia. In 2009 three ERIC meetings and one
ERIC/EHA SWG workshop were held (between 40 and 120 participants). The outcomes of two

clinical trials were presented at ASH 2009 in New Orleans.

The MDS working group (WP8) is the second WP that has started a European MDS-registry
(EUMDS) with the private partner Novartis. WP8 conducts European trials on all types of MDS
including those with demethylating agents. One trial explores the impact of iron chelation on

prognosis of MDS.

The CMPD working group (WP9) in cooperation with groups in North America explores the impact
of JAK-2 mutation on diagnosis and therapy of CMPD. Several consensus protocols deal with risk

factors and management of thrombosis in CMPD. In 2009 the group embarked on management



recommendations for P. vera, ET and OMF. European trials are being developed to test JAK-2

inhibitors in OMF and P. vera.

Several meetings between the diagnostic platform (WP10) and the minimal residual disease group
(WP12) allowed to better understand diagnostic strategies used in various European countries for
different types of leukemias. A review paper from both workpackages has been completed and
published this year (see Annex Section 3, WP 10-3).

Two meetings on the immunophenotype of myelodysplasia by WP8 led to a joint publication on the
standardization of flow cytometry in myelodysplastic syndromes. (see Annex Section 3, WP 8-2).

The stem cell transplantation working group (WP14), one of the most active groups, makes use of
synergies with the European Bone Marrow Transplantation Registry (EBMT). The lead participant of
WP14 currently is also president of EBMT. Main activities address adaptation of transplantation
conditions to the needs of elderly patients, mainly with AML and ALL. A randomized study in
patients with AML over the age of 60 a studying the role of SCT with reduced intensity conditioning
(EBMT study) started on January 4th 2010 in Germany. Preceeding ommunication with the Paul
Ehrlich Institue was mainly in regards to the procedure and the production of stem cells. An
investigators brochure (IB) on stem cell grafts and specifications of stem cell grafts was needed. The
study is supported by the Deutsche Krebshilfe. .In CML, an improvement of transplantation outcome
has been achieved with low transplantation mortality (<10%) and 3 year survival rates of about 90% in

chronic phase and more than 50% in advanced phase patients (see Annex Section 3, WP 4-16).

WP15

New guidelines for prevention of infections in stem cell transplant recipients were published in 2009
with a large international collaboration effort in Europe, in the US and Canada. In addition
collaboration has been initiated with the infectious disease society of Amnerica (IDSA) regarding
guidelines for vaccination of patients with hematological malignancies. A European Conference
regarding Infections in Leukemia has been held updating previous guidelines. Manuscripts are in
preparation. A multicenter study on the development of common protocols for molecular diagnosis of
fungal infections by PCR has been completed and data have been published (see Annex Section 3, WP
15-29). Furthermore work on vaccination of hematopoietic cell transplant recipients (see Annex
Section 3, WP15-24), on the treatment of infections in cancer patients (see Annex Section 3, WP15-4)
and guidelines on the management of invasive fungal infections, as well as infections with HSV, VZV
and infections in patients with hematological malignancies and after SCT were published in 2009 from

the Second European Conference on Infections in Leukemia.



3. European Leukemia Registries

The registries established by the network will have far-reaching implications for research and public
health planning in the future. European registries for CML and ALL started in 2005. The CML
registry was expanded in 2007 (EUTOS for CML), a MDS registry started in 2008 (EUMDS), both
funded by Novartis.

EUTOS for CML is collecting baseline, treatment and outcomes data for patients with CML and
submitting this to the central data centre (CDC) in Munich for analysis. To achieve its objectives, the
EUTOS for CML registry is divided into three patient groups: In-study: patients diagnosed between
2002 and 2006 from national study groups enrolled in prospective studies, who are taking imatinib
frontline. Out-study: patients diagnosed between 2002 and 2006, already registered in existing data-
bases, who are taking imatinib front-line and population-based: newly diagnosed patients from 2009
onwards not previously in registries or clinical studies, irrespective of front-line treatment.

Significant progress has been made with the in-study (DE, DK, ES, FI, FR, IT, NL, NO, SE, UK) and
out-study registries (CZ, ES, PL, RO, RU, UK). Data on 1955 patients were presented at ASH 2009.
The population-based registry was successfully launched with the first countries activated in June
2009. To date 27 centres (ELN institutions) from 25 countries across Europe take part in the EUTOS
for CML registry. One of the key objectives is to provide a clear epidemiological picture of CML and
a real world information on patient treatment and outcomes across Europe. Further objectives are:

= Optimization of individual treatment

= Establishment of new prognostic score in the imatinib era

= Validation of comprehensive prognostic model

= Promotion of quality-controlled molecular monitoring

= Development and update of core data set for CML

= Cooperation with ELN projects ( e.g. imatinib failure registry )
» Detailed analysis of life quality and life expectancy.

The European MDS registry (WP8) has now data on more than 650 patients from 11 countries and and
plans to register 2000 patients in 5 years.

In CMPD (WP9), the registry on pregnancies under various treatments and the registry on anagrelide
(Exels-study) are continued. Registries and surveys are in development for transplantation in CLL, and
leukemic evolution in CMPD. Novel Treatment options: Risk adapted, personalized medicine through
improved individual diagnosis and high throughput analysis

A German AML registry will start in 2010. It ist planned to develop this registry into a common
European AML registry. In addition, a metadata repository is planned. The ELN offers a basis for
collecting data across 33 countries. Comparison of long term clinical trial outcomes throughout
Europe and the availability of various treatment options will provide information on differences, on

needs,for improvement, and on life expectancy with leukemia across Europe.



4. Diagnosis / Follow-up (WP10-13)

International standardisation of diagnostic procedures and the follow up on minimal residual disease
are essential for treatment optimisation in each country. The cooperation between the diagnostics WPs
was further intensified in 2009: morphology (WP 10), cytogenetics (WP 11), detection of minimal
residual disease (WP 12) and gene profiling (WP 13).

A good example of the potential of networking is provided by the diagnostics working groups with the
Microarray Innovations in Leukemia (MILE) study. The MILE study involves 11 laboratories (7 from
ELN, 3 from the US, one from Singapore) and integrates data from morphology, cytogenetics,
molecular genetics and immunophenotyping from more than 4000 patients to reveal new patient
subgroups with specific prognosis and survival (WP13).

WP12 has focused on minimal residual disease (MRD) monitoring using real-time quantitative PCR
(RQ-PCR) for leukemia specific markers and flow cytometry for cases lacking a specific molecular
target. Standardization of established assays like BCR-ABL, JAK2 V617F was improved in
collaboration with WP4 and WP9, respectively, as well as the evaluation of novel RQ-PCR assays (i.e.
Wilms® Tumor gene (WT1) and nucleophosmin (NPM1) mutation). A computer software reporting
package of RQ-PCR data to clinicians,was implemented.

Several publications were achieved during the last year in MRD detection in myeloproliferative
disorders where it helps to guide therapy with tyrosine kinase inhibitors (Jovanovic et al, Blood 2007,
Metzgeroth et al, Br J Haematol 2008; see also Annex Section 3, WP 12-13, 4-11, 4-43). In acute
myeloid leukemia (AML), MRD detection could lead to improved management and clinical outcome.
MRD monitoring could further pinpoint those patients destined to fail first-line therapy, thereby
allowing the administration of additional treatment in first remission. Flow cytometry is used in AML
cases lacking a leukemia-specific molecular marker. The development of optimized protocols has been
a focus of attention for the “Diagnostic Platform” (WP10). Prospective parallel analysis of flow
cytometry and optimized RQ-PCR assays is now being evaluated by ELN MRD laboratories within
the context of large scale clinical trials.

In collaboration with WP4 accredited reference reagents as a means to facilitate the promulgation of
the International Scale (IS) for MRD determination in CML were approved as primary reference
reagents in November 2009 by the World Health Organisation (WHO). Over the course of the last
year, ELN guidelines on the management of APL and AML have been finalized and published, which
both include guidance on the role of MRD monitoring (Tablel, Section 1.5.).

Progress in the detection of minimal residual disease, by molecular or cytometric methods, has also
been achieved within the ELN WP10 - 15 (see Table 1 and Annex Section 3, WP 10-3).

Quality control rounds and consensus recommendations on a European level were achieved in several

of the diagnostics WPs, see Table 1.



5. Consensus recommendations and guidelines

The development of standards and guidelines is one of the central aims of ELN. A number of
recommendations have been developed and published by ELN in high impact journals, and on the
ELN website (see Table 1). Links to abstracts were added on the ELN website at the sub-pages for the
respective disease related working groups. Until 2009, ELN participants were involved in the

publication of 34 consensual European recommendations or guidelines .

6. Synergies, cooperations and sustainability

The ELN has established a network of clinicians and researchers with the aim of ‘durable integration’.

Many years of successful and fruitful, competitive and synergistic interactions in clinical trials and
research have created ‘incubators’ for excellence and for exploratory activities on new scientific issues
in the field of leukemia. The development and sharing of joint infrastructures, integration of research
activities and institutions has created structures with good prospects for durability well beyond the
period of EU-funding. In addition multinational cooperations with other European working groups
including EBMT (European Group for Blood and Marrow Transplantation), EORTC (European
Organization on Research and Treatment of Cancer), European School of Hematology (ESH) and
ECRIN (European Clinical Research Infrastructure Network) are ongoing. Common issues are trial
infrastructure in Europe, trial evaluation criteria, data management and repositories, laboratory
standardizations as well as training courses, and educational symposia to spread excellence to as many
physicians as possible. Collaborations with industry foster European trials and medical progress. The
access to clinical data and innovative research will help industry to speed up drug development and
enable novel treatment options to the patient.

An ELN Foundation has been established in 2009. 13 lead participants decided to form the ELN
Foundation board, demonstrating personal commitment. The ELN Foundation will use the strength of
ELN as a grown and responsible network of excellence to build up new partnerships and ideas and

join forces to fight leukemia.



Table 1: Recommendations and Guidelines published by the ELN.

Topic

Reference

CML management recommendations

Baccarani et al., J Clin Oncol 2009;27:6041-51
Hehlmann et al., Lancet 2007;370:342-50
Baccarani et al., Blood 2006 ;108 :1809-20

CML molecular monitoring

Miiller et al., Leukemia 2009:1957-63
Hughes et al., Blood 2006;108:28-37

CLL guidelines

Hallek et al., Blood 2008;111:5446-56

CLL molecular and Flow cytometric monitoring

Ghiaet al.; Leukemia 2007; 21:1-3
Rawstron et al., Leukemia 2007; 21 :956-64

AML management recommendations

Dohner et al., Blood 2009, e-pup ahead of print

APL management recommendations

Sanzet al., Blood 2009;113:1875-91

APL molecular monitoring

Grimwade et al.; J Clin Oncol 2009,27:3650-3658

Response criteria for ET and PV

Barosi et al., Blood 2009;113:4829-33

Definition of resistance and intolerance to
hydroxycarbamide in P. vera and myelofibrosis

Barosi et al., BrJ Haematol 2009, e-pub ahead of print

Evidence- and consensus-based European guidelines on
MDS

ELN Homepage (fourth edition 2008)’
www.leukemia—net.org

Reference document for four- and five-color flow
cytometry

Amoulet et al. Cytometry B Clin Cytom 2010, 78:4-10

Consensual morphology collection

ELN homepage: www.leukemianet.eu

Flow cytometry in MDS

van de Loosdrecht et al.; Haematologica 2009: %4:1124-34

WT1 PCR standardization

Cilloni et al., J Clin Oncol 2009;27:5195-201

FIP1L1-PDGFRA — recommendations for diagnosis &
molecular monitoring

Jovanovic et al., Blood 2007;109:4635-40
Score et al. Leukemia 2009; 23:332-339

Proposals for standardization of cytogenetic analyses

Haferlach et al., Genes Chromosomes Cancer 2007;46:494-9

BCR-ABL diagnosis recommendations

Branford et al., Leukemia 2006:1925-30

Gene expression profiling recommendations

Kohlmann et al., Br ] Haematol 2008;142:802-7

Microarray analyses guidelines

Staal et al., Leukemia 2006;20:1385-92

Transplant-associated microangiopathy
recommendations

Ruutu et al., Haematologica 2007;92:95-100

Stem cell transplantation recommendations
-in CLL
-in MDS

Dreger et al., Leukemia 2007;21:12-7
De Witte et al., Haematologica 2006;91:750-6

Recommendations for management of infections
-Candida and Aspergillus

-Quinolone prophylaxis for bacterial infections in
afebrile neutropenia

-Empirical antifungal therapy in febrile neutropenic
patients

-Primary antifungal prophylaxis

-Vaccination in stem cell transplant recipients
-HSV, VZV and EBV

-CMV, HHV-6, HHV-7 and HHV-8

Herbrecht et al., EJC Supplements 2007 (Vol. 5, 49-59)
Bucaneve et al., EJC Supplements 2007 (Vol. 5, 5-12)
Marchetti et al., EJC Supplements 2007 (Vol. 5,32-42)
Maertens et al., EJC Supplements 2007 (Vol. 5, 43-48)
Ljungman etal., Bone Marrow Transplant 2005;35, 737-746
Styczynski et al., Bone Marrow Transplant 2009;43:757-70
Ljungman etal. Bone Marrow Transplant 2008;42:227-40




Although registered as a non-profit organization in Germany (http:/www.rp-

karlsruhe.de/servlet/PB/show/1305453/ELN-Foundation.pdf), the ELN Foundation will

enable tax-free donations from anywhere in the world. In Europe this is possible since early
2009, based on a European Court decision (C-318/07).

The first ELN Foundation Newsletter is available in 7 languages and was presented at the
annual ELN-Symposium in February 2010.

The new partners, that joined the ELN in 2009 or will join in 2010, demonstrate the interest in
and the international acceptance of the ELN. A network like the ELN with its transnational
‘integration’ in research, diagnosis, treatment and education provides transparency in
research, the critical mass for excellence and a competitive advantage for participants and

their partners, including industry, setting the stage for future activities and progress.
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Section 2: Workpackage progress of the period
NMC (WP 01)

Objectives and starting point of work at the beginning of the reporting period

Progress towards objectives — tasks worked on and achievements made with reference to planned

objectives

1.3e

Operating management of networking, i.e.legal and contractual, dissemination and knowledge
(including 1.14, 1.20)

In 2009 the NMC offered again managerial services:

Contractual-, financial issues and organizational support (25 EUTOS subcontracts prepared
and signed)

Project management of multinational collaborative leukemia projects

Communication within the network’s study or -interdisciplinary groups, but also with
industry, key stakeholders, patient organizations and public relations

Training of health care personnel and spread of excellence to institutions and countries not yet
participating in the network

Spread of information on network activities and achievements in research and partnering
External visibility of the network to everyone with an interest in leukemia

Information on participating centers

Integration of new members into the network

Provision of a networking and meeting platform to enhance knowledge transfer from bench to
bedside with close to a 100 annual ELN activities at international leukemia events:
organization of the international annual ELN symposium (Figure 2) or presence at major
hematology and oncology congresses with WP meetings, brainstorming events and
workshops, but also educational events, training courses and exchange visits for young
scientists

PR activities, like press conferences, and provision of PR materials (exhibition booth, flyers,
newsletters and posters)

The 6th Annual ELN Symposium in February 2009 with 439 participants from 30 countries,
the WP-meetings at EHA in Copenhagen in June 2009 (more than 200 participants), and the
ELN-breakfast meeting at ASH in New Orleans in December 2009 (over 150 participants).

A new ELN flyer and poster including the ELN foundation and the EUTOS for CML project
were presented at ASH 2009. The ELN exhibition booth was updated with a new section
representing the ELN Foundation. The 6th ELN newsletter was prepared for the Symposium
2010.

Presentations on the ELN Foundation at the General Assembly during the annual

symposium 2009 and at the ELN breakfast meeting at ASH in 2009



= The EUTOS for CML Homepage was updated.

Meetings were organized at the following occasions:

=  Annual ELN-Symposium in Mannheim, January 2009

= Educational day for young hematologists in conjunction with EUTOS for CML, Naples, May
2009

= WP meetings at EHA Conference, Berlin, June 2009

= 18th International CML-Workshop with EUTOS meeting in Mannheim, July 2009

= ESH-ELN joined CML meeting in Bordeuax, September 2009

=  ELN-CML educational with EUTOS for CML with a press conference, Barcelona, September
2009

= Presentation of the new booth at the ASH Congress Exhibition, New Orleans 2009

= ELN Breakfast meeting and WP meetings at ASH, New Orleans, December 2009

1.4e

Operating financial infrastructure and support of initiatives to build up sustainability and
durability of the network

The NMC gave again advice for the preparation of the financial reports i. e. which costs are eligible
and how Forms C are prepared. Due to the number of participants, this is time consuming but
rewarding due to the growing impact of ELN. A new financial plan of budget allocation for the sixth
period is being prepared and will be part of the updated Technical Annex 2010.

During 2009 all institutions were informed on their remaining budget and their expenses. Institutions
which did not spend their money were asked to pay it back. 50.000€ were returned to the NMC.
Together with the payment from the EU for this year (total sum of 364.932,36 €) one meeting per WP
can be sponsored.

In addition the NMC centrally managed the reimbursement of all travel costs arising from the Annual

Symposium and all WP meetings and workshops.

Several subcontracts (so far 25) to the EUTOS for CML contract were signed between the University
of Heidelberg and the ELN on one hand and ELN member countries on the other hand, concerning
data for the European CML registry as contracted in the Scientific collaboration agreement between
the University of Heidelberg and Novartis.

The legal documents for establishing the ELN Foundation were signed in June 2009 and the
Foundation received official status as a non-profit-organisation by the German authorities
(http://www.rp-karlsruhe.de/servlet/PB/show/1305453/ELN-Foundation.pdf).

The ELN applied to the European Science Foundation for funding. The evaluation is still ongoing. So

far 74% funding could be reached. 80 % are necessary to have the application accepted.



1.5e Organization of internal and external reporting ensuring that milestones are effectively
reached
Progress reports, meeting minutes, presentations and summary notes of meetings and symposia are

collected and available at the management center for external reporting.

1.6e Organization of regular meetings held by the Steering Committee

Two SC meetings were organized in 2009: in February 2009 in Mannheim and in June 2009 in Berlin.
Discussed and agreed issues were communicated to all participants for information and coordination
of the annual meetings, deliverables, reporting and contractual affairs (see Annex Section 3, WP1-5

and 1-6).

1.7e Organizing of the Annual Network’s Symposium 2009

The sixth Annual Symposium was held on 2-4. February 2009 in Mannheim (Fig. 1.1). It was
preceded by a workshop on good clinical practice (GCP), which was organized jointly by WP1 and
WP3, offering GCP-certificates to the participants. A special event was presented by WP2 following
the scientific symposium giving insight into the latest development on Investigator initiated Trials

(IITs) in Europe. Speakers from EMBT, ECRIN and ELN were invited.
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Figure 1.1. The invitation and program of the joint annual symposium of the European LeukemiaNet and the
German Competence Network “Acute and chronic Leukemias”, February 2009



The NMC organized the scientific program and provided the operational and organizational structure
of symposium and workshops. This includes scientific program, meeting facilities, catering,
accommodations and reimbursement of travel costs. In total, 439 participants attended the
Symposium.

The programme was available for download via the ELN homepage, and the event was announced
through several media and organizations like the Telematik Platform in Berlin (TMF) (Fig. 1.2) and
the German Society for Hematology and Oncology (DGHO).
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1.7f Organization of the Annual Network’s Symposium 2010

In November and December 2009 the preparations for the Annual Symposium 2010 were carried out.
All activities around reservation of the meeting venue and planning of logistics and technical issues as
well as the scientific program and invitations were initiated already in Q1 2009 and progressed
through the year. The seventh Annual ELN Symposium will be held together with the 11th German
Competence Network (KNL) on February 1-3, 2010 in Mannheim.

1.9e Continuation of delivering all integrated trials to the integrated web site, progress report in
conjunction with ELIC

The trial list and charts were updated in 2009 through ELIC and the NMC and the help of all leukemia
clinical trial WPs. Continuous updating of the trials is promoted by the NMC.

1.10e Annual reports to the EC

i) The activity report informing and summarizing on the scientific activities of the project. Reports of
all 16 workpackages were collected, edited and combined.

ii) The management report (including Form C, Summary Form C and the “Report on the Distribution
of the Community’s contribution®) providing the administrative and financial information. Collecting
forms C of 59 funded participants and financial audits of two participants funded with >150.000€ was
again a tremendous and time-consuming effort. Again, extensive advice had to be provided. Requests
especially on Forms C by the EC were answered ASAP; iii) the new implementation plan (D1.18)
with the new list of deliverables was prepared in agreement with the workpackage leaders with
approval of the General Assembly; iv) the financial planning for the sixth period (D1.18) was
prepared on the basis of the new implementation plan) updated CPF (contract preparation form) file,

updated Annex I and updated list of researchers were prepared.

1.10f Annual reports to the EC
Organizational work for the report 2009 started in November 2009 with completion of templates for
activity and management reports. Due to the cost-neutral prolongation of the financing period to

March 2011 further planning of deliverables and financial issues are in progress.



1.11f Continuation of public relations activities to enhance public visibility of the European
LeukemiaNet

The ELN-booth was updated in 2009 with highlights and current research as well as a new map of
Europe including the newly participating countries Estonia, Latvia, Portugal, Slovenia, Slovakia and

Ukraine. A new panel presenting the ELN Foundation was introduced (Fig. 1.3).
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ELN Flyer
An updated ELN flyer was prepared highlighting changes in the platforms and workpackages as well

as the addition of new participants (Fig. 1.4).
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ELN Pocket Cards, with updated recomendations on CML management

In 2009 the Recommendations for the management of CML were updated by the ELN in JCO, 2009

(see Annex Section 3 WP 4-2 and Table 1). New pocket cards for physicians were printed (Fig.1.5).
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Figure 1.5: The updated recommendations from the ELN for the management on CML.

ELN links on the EUTOS for CML Website

The EUTOS for CML website was updated with presentations from the EUTOS educational meetings

and workshops in 2009 (http://www.eutos.org/content/home/) (Fig.1.6).

One educational meeting EUTOS for CML was held in Barcelona in September 2009 (Invitation see

Fig. 1.7), another one for young hematologists took place in Naples, May 2009.
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Figure 1.6: The updated EUTOS Homepage including presentations for download.
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International Article about the ELN

An article on the ELN was published in the December issue of the TELEGRAFT Newsletter by the
International Society for Cellular Therapy under the Eurocells column with the title: “European
LeukemiaNet, A Model of Transnational Collaboration”. The Eurocells column is dedicated to
broadening the exposure for EU consortia by providing them with a platform to present their focus,

goals, history, organization, workpackages, collaborators and achievements (Fig. 1.8).

International Society for Cellular Therapy T E L E ( ™~ RIAF T

IME 16 WINTER

EUROCELLS: European Leukemiahet -.

1
From the President's Desk .. 2
From the Editor's Desk... 2
Report from PACT e cuom e = 12
Getting to Know Massimo Dominici.-... 13

ISCT 16th Annual Meeting
Preliminary Program —..e.cem s wmemee 15

7. ST T P —— 19
Just the FACTS .cemeem.. =

I1SCT 2010 Webinar Schedule,

Member News and Views.

Cord Blood Licensure Workshop
Save the Datee.cee e -

Job Postings & Career Development....

ISCT Save the Date Europe 2010

EURDCELLS

The Furopesn Union (EL)

Programme | 'S main instrument
for research funding in Eumpe. Each FP
is propased by the European Commission
and sdapted by Coundl and the Furgpean
Parfiament followin fecisi

ar of one FP and the
fallowing FP overiapping. fave been
implemented since and focus on
establizhing coaperafive groups ar consortia,
both within the ELfand giohally. The 5

) funded numerow: 3

ing cellular therapeutic approaches

stem cell reseandh, some of whicl
Sl_] mma rB.' final year of funding.

3 underway, and alread)

ning e axposure for these consortia
viding them with a platfarm to

continued on page 4

IWsumhrululuﬁmpp -

Figure 1.8: The article “European LeukemiaNet, A Model of Transnational Collaboration” in the Telegraft
Newsletter in December 2009.




The ELN Foundation Newsletter in 7 languages
The ELN Foundation has planned during 2009 a newsletter in 7 languages to be published at the
annual symposium in 2010 (Fig.1.9).
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Figure 1.9: The ELN Foundation newsletter in 7 languages as presented at the annual symposium in 2010.

1.12e Issue of the biannual network’s information letter in conjunction with ELIC

The sixth ELN information letter was prepared in 2009 to be available at the ELN Symposium in 2010

1.14e, 1.21f Continuation of organization of workshops, seminars, conferences etc.

The ELN was presented at multiple national and international congresses. Time slots for WP meetings
were arranged at the Annual ELN Symposium in February, the EHA congress in June 2009 and at the
ELN breakfast meeting at ASH conference in New Orleans, December 2009.

1.17f Continuous support of quality control measures, e.g. consensus protocols, quality control
rounds, and reference laboratories (see also 1.21.¢)

Quality control measures are a major topic at all ELN meetings. They are also a key topic of the
EUTOS for CML project regarding all 4 subprojects, registry, molecular and pharmacological
monitoring and spread of excellence. The ELN is supporting the spread of information to physicians
across Europe. A table of over 34 recommendations and guidelines on leukemia management is
available in the 2010 issue of the ELN newsletter and on the ELN homepage. A summary table is also
shown on the exhibition booth. Recommendations can be ordered by clinicians as pocket card via the
ELN homepage. Slide kits for physicians on all four EUTOS subprojects are available on the EUTOS

homepage.



1.20f Integrating new partners, industry and key stakeholders including patient organizations,
support activities that constitute synergism, e.g. cooperations, partnership, funds
In 2009, fifteen new institutions were included into the consortium after approval by the Assembly on
2. February 2009 (see Annex Section 3, WP1-7). All documents were adapted accordingly.
1. SymbioTec GmbH, Germany, represented by Prof. Michael Zeppezauer, WP 5
2. Riga Eastern Clinical University Hospital, clinic Linezers, National Haematolog Centre,
Latvia, represented by Prof. Sandra Lejniece, WP 4.
3. Instituto Portugues de Oncologia Francisco Gentil de Lisboa, Portugal, represented by Dr.
Antonio Almeida, WP 4
4. Johannes Wesling Klinikum Minden, Germany, represented by Prof. Martin Griesshammer,
WP9
5. University Hospitals Bristol NHS Foundation Trust, UK, represented by Prof. David Ian
Marks, WP 6
6. Antwerp University Hospital (Universitair Ziekenhuis Antwerpen), Belgium, represented by
Dr. Zwi Berneman, WP 4
7. Institute of Molecular Genetics and Genetic Engineering, Serbia, represented by Dr. Sonja
Pavlovic, WP 12
8. University of Crete, Medical School, Greece, represented by Prof. Maria Kalmanti, WP 4
9. Fakultni nemocnice, Czech Republic, represented by Prof. Jaroslav Maly, WP4
10. Institut Paoli-Calmettes, France, represented by Dr. Marie-Joelle Mozziconacci, WP11/12
11. RCRM of AMS of Ukraine, Ukraine, represented by Dr. Iryna Dyagil, WP4
12. Clinical Center, Slovenija, represented by Prof. Peter Cernelc, WP4
13. Clinic of Hematology, Slovak Republic, represented by Dr. Martin Mistrik, WP4
14. Universitdt Regensburg, Germany, represented by Prof. Reinhard Andreesen, WP14
15. Centro Hospitalar de Coimbra, EPE, Portugal, represented by Dr. Jaspal Kaeda, WP12
Contacts to potential new participants were arranged. The inclusion of 14 new institutions for 2010

was prepared including approval by the Workpackage leaders. CPFs and Forms B were collected.

1.22b Organization of panel meetings and preparation of ELN management recommendations:

The NMC organized a panel meeting for WP9 at ASH to start work on recommendations for CMPN.

Deviations from the workprogram and corrective actions taken: identify the nature and the reasons for
the problem, identify contractors involved

None



Table 1.1 List of deliverables WP 1, 2009

Estimated Used indicati
Deliv. Deli Actual/Forecast indicative sec indicative Lead
No eliverable Name Date due delivery dat person tract
b Ty date person % contractor
months*)
months*)
WP 1 NMC
Operating management of networking, SaufBele, Huber
1.3e i.e.legal and contractual, dissemination 61-78 61-72 0 6 Weinreich
and knowledge Friedrich
Operating financial infrastructure and SauBele
it of initiatives to build Hehlmann
14e | support Ol atives  to b up | 61-78 61-72 0 6 Hochhaus
sustainability and durability of the L
network Weinreich
v Schrotz-King
Organization of internal and external
1.5e reporting ensuring that milestones are 66,78 66 0 1 Saullele
effectively reached
1.6e | Organization of regular meetings held 61,66,73 61-72 0 1 Hehlmann
by the Steering Committee Sauflele
. s Saufiele
1.7e g)r;g;mz?tlrgnzogg Annual Network’s 61 61 (14) 14 Hehlmann
ympostu Hochhaus
Organization of Annual Network’s Saufiele
17t Svmposium 2010 73 ongoing 0 14 Hehlmann
ymp Hochhaus
Continuation  of  delivering  all
1.9e integrated trials to the integrated web 61-78 61-72 0 4 Saufiele
site, progress report in conj. with ELIC
1.10e | Annual reports to EC 62 62 (14) 14 SauBele
Hehlmann
1.10f 74 - 0 SauBele
Annual reports to EC ongoing 14 Hehlmann
Continuation of public relations SauBele
111 | activities to enhance public visibility of 61-78 61-72 0 4 Hehlmann
the European LeukemiaNet
1.12¢ | Issue of the biannual network’s 69 7 4) 4 Sauflele
information letter in conj. with ELIC Schrotz-King
Continuation of organization of work-
shops, seminars, scientific meetings,
nferen t nhan knowled; SauBele
1.14e | conlerences fo ¢ co Knowledse | 61-78 61-72 0 2 Hochhaus
transfer from bench to bedside, from
L Hehlmann
research centers to clinical institutions
in conjunction with WP 4-9
Continous support of quality control
1.17f | measures, e.g., consensus protocols, (39)-78 61-72 0 4 Reiter,
quality control rounds, reference Hochhaus
laboratories
Integrating new partners, industry and
key stakeholders including patient Hehlmann
1.20f organizations, support activities that 61-78 61-72 (6) 4 Hochhaus
constitute synergism, e.g. cooperations, Sauflele
partnership, funds
1.21f | Continuous  update  of  project 61-78 61-72 0 6 Hehlmann
presentations Sauflele
Organization of panel meetings and
preparation of ELN management
recommendations: 6178 . 0 X Hehlmann
1.22b e CML update SauBele
e AML
e APL

*) if available



Table 1.2 List of milestones WP 1, 2009

Mil;itone Milestone Name Date due Actual/Foilc;st delivery Lead contractor
WP 1 NMC
LS Operating financial infrastructure and support Hsea}lllllrfile;rem
of initiatives to build up sustainability and 61-78 61-72 Hochhaus
durability of the network Setting up the ELN Weinreilclh
Foundation. .
Schrotz-King
LA Organization of Annual Network’s Symposium 61 SauBele
2009 61 Hehlmann
Hochhaus
ot Organization of Annual Network’s Symposium 73 . SauBele
2010 ongoing Hehlmann
Hochhaus
Lo Annual reports to EC 2009 62 62 Saufiele
Hehlmann
1.10f 74 . SauBele
Annual reports to EC 2010 ongoing Hehlmann
1.12e Issue of an annual network information letters 69 7 Sauflele
in conjunction with ELIC in 2009 and 2010 Schrotz-King

Section 3: Consortium management
14 new institutions including 1 new country (Estonia) were presented at the General Assembly on 2.
February 2010 in Mannheim for accession to the contract:
1. Russian Research Institute of Hematology and Transfusiology, St. Petersburg, Russian
Federation, Prof. K. Abdulkadyrov (WP 4)
2. Haematology and Oncology Clinic, Tartu University Hospital, Tartu, Estonia, Prof. H.
Everaus (WP 4)
3. SA Pohja-Eesti Regionaalhaigla (foundation North Estonia Medical Centre), Tallinn, Estonia,
Dr. E. Laane (WP 4)
4. State Institution "Institute of Blood Pathology and Transfusion Medicine of UAMS", Lviv,
Ukraine, Prof. Z. Maslyak (WP 4)
Hellenic Society of Haematology, Athens, Greece, Prof. P. Panayiotidis (WP 4)
Universitétsklinikum Jena, Germany, Prof. A. Hochhaus (WP 4)
Centre Hospitalier Universitaire de Nantes, Nantes, France, Dr. S. Hermouet (WP 9)

Stockholm South Hospital, Stockkholm, Sweden, Pr. Dr. J. Samuelsson

e

TYKSLAB at Tyks-Sapa utility unit of Hospital District of Southwestern Finland, Turku,
Finland, Dr. V. Kairisto

10. Universitdtsklinikum Aachen, Aachen, Germany, Prof. Dr. T. Briimmendorf

11. Université de Liege, Liége, France, Prof.. V. Bours

12. Rostov State Medical University, Rostov-on-Don, Russion Federation, Prof. S. Kutsev

13. Hospices Civils Ce Lyon, Lyon, France, Dr. F. Nicolini

14. University of Copenhagen, Danmark, Prof. H. Hasselbalch



Section 4: Other Issues
Ethical issues - none

Competitive calls - none

Section 5: WP-Performance

Performance indicators

Status

Number of participating trial groups, centers, researchers

164 institutions

Annual symposia done
6-monthly workshops of trial groups and interdisciplinary partners done
Collection and distribution of information on ongoing projects done




ELIC (WP 02)

Objectives and starting point of work at beginning of reporting period
e Maintenance of current website with a content-management-system (CMS)
e Maintenance of the European Leukemia Trial Registry
e Browser-based opportunity of editing special parts of the website by web-editors
e Web-contents for all different user groups and all parts of the website
e Questionnaires for the evaluation of user needs, gender issues and for determination of the
actual state in the field of research in Europe
e Preparation of information letters and e-mail newsletters, to present the network towards the

network members, as well as to spread information to public, press and media

2.2 LP reports to NMC regarding structure, activities (1 page, bullet point style)

Reports were regularly prepared as agreed.

2.24d Maintenance of existing website-contents

Existing content was continuously revised. ELIC verified and corrected all links from the website.
User rates and usage characteristics of the website have been analysed continuously throughout 2009.
There was a 15% increase of visits compared to 2008. Around 40.000 visits from 137 countries were
registered in 2009. 22% of the users came from referring sites. This result indicates that improved

cross-linking is required.

2.25d Telephone advisory service for web-editors

This service was not requested in 2009.

2.26d Coordination and monitoring of new contents
New contents could be added in specific parts of the website.

Contact information

The contact data of WPs 4 to 6 and 8 has been updated by inserting lists with the WP members. This is
essential information to initiate and maintain the crosslinking between workpackages and contacts

with groups out of the ELN.

Abstracts of recent papers and recommendations available online

Since start of the ELN a number of important manuscripts, specifically recommendations and
guidelines has been published. Essential information on these publications has been added to the
website in order to increase visibility and recognition of the ELN. Taking copyright rules into
consideration abstract and bibliographical reference and a link to PubMed of each publication has been
included in the respective sections of the website. A request to the authors to provide additional

material for the website e.g. tables, graphics or ppt-slides is ongoing.



Multilingual Website Contents and Collaboration with Web Advisors

In order to improve recognition of the work of the ELN in different European countries, to enhance the

international character of the ELN, to offer basic information to non-English speaking users and to

improve GOOGLE ranking WP2 increased multilingual information on the website. A section with a
description of the ELN in various European languages (Czech, Danish, Dutch, Finnish, French,
German, Greek, Italian, Polish, Spanish and Turkish) has been included to the ELN website.

The idea to support the ELN website as webadvisor has been suggested to the ELN members. Several
members took over this task. They collaborate with ELIC as webadvisors, help with translation and
crosslinking with national and international websites.

Information on ELN in Wikipedia

Wikipedia is one of the worldwide most frequently used information systems. In order to improve
visibility of the ELN and to attract users to the website short information on the ELN and a backlink to
the ELN website has been introduced to different national Wikipedia sites.

2.35b Maintenance of ELTR
The completion of the European Leukemia Trial Registry (ELTR) was intensified and this was a major
work topic. All study leaders were contacted and requested to insert their leukemia trials into the
ELTR. ELIC kept on screening the NCI register www.clinicaltrials.gov for listed leukemia trials to
transfer them to the ELTR. All leukemia-diseases and all countries, represented in the ELN, were
included into that survey. Responsible study leaders were contacted to update the studies, before
integrating them into the ELTR. This process is still ongoing.
At present up to 65 European Leukemia trials were provided in the ELTR:

e Acute Lymphoblastic leukemia (ALL)

e Acute myeloblastic leukemia (AML)

e Chronic Lymphoblastic leukemia (CLL)

e Chronic myeloblastic leukemia (CML)

e Chronic Myelodysplastic Disease (CMPD)

e Myelodydysplastic Syndrome (MDS)

e Stem Cell Transplantation (SCT)

2.50 6™ information letter and e-mail newsletters

The Medline application of the ELN information letter has unfortunately been declined in 2009. In
order to improve the chances of acceptance in the future the structure of the newsletter and the
procedures have been standardized. It will be separated into information on the ELN foundation, about

EUTOS, original articles and short messages from the ELN, list of ongoing studies.



The 6" information letter has been prepared to be presented at the LeukemiaNet meeting (February 1,
2010). All WP leaders were contacted to contribute articles from their present field of research. The
information letter contributions were reviewed and edited. Furthermore the WP leaders of WP 4 to 9
were motivated to update the ELTR to have an actual list of active trials and to offer the user of the

ELTR a current issue of the trial status in Europe.

In addition seven electronic e-mail newsletters were prepared and sent out up to 600 ELN members.

The aim was to inform ELN members on new developments in the ELN, to increase binding to the
ELN and to attract users to the website.
e February 2009: New content regarding international IITs and Expert Committee on IITs
e March (1/2) 2009: New participants ELN, members of the Expert committee and web-
advisors, dates and meetings
e March (2/2) 2009: Presentations slides ELN, EUTOS-Project
e June (1/2): First information on Road Map Initiative on clinical research in Europe, results of
EFGCP (Before and after CT-Directive; Report), new ELIC staff
e June (2/2): EHA-Meeting information
e October: Abstracts and presentations of CML/EUTOS, workshop information (Road map
initiative on clinical research in Europe), a multilingual website ELN, update on ELN contacts

e December: Chance for contribution to CT-Directive amendment

Contents of the information letters were extracted and added to the respective parts of the websites in

order to achieve a quicker availability of the respective information to internet users.
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2.47 Cooperation concerning website-linking with European institutions

Cross-linking with all major hematology associations and patient groups was continued. The idea of
taking the ELN website forward with a project for GOOGLE optimization and backlinking was
conceived, so the help of ELN members in terms of linking the ELN website to national websites was
requested. A project for enhancing the backlinks of the ELN by external technical assistance was

prepared but cannot be realized without further funding.

2.48 Sustainability concept for ELN website and ELTR

A sponsor-concept including fundraising was developed by ELIC. It has been discussed with the
network center and the ELN fundraiser at several occasions intensively with regard to integration in
the future ELN fundraising strategy. Options to include additional technical features, particularly new
technologies as web2.0, have been discussed intensively as means to attract potential sponsors. The
realization will depend on final decision on the fundraising strategy for the ELN and the available

funds.

2.51 Organisation of a workshop on “Quality of Life and Late Effects”

The organisation of a third workshop on international IITs was not required since the ELIC — together
with other European Organisations — initiated a series of joint international workshops in several
European countries (see below).

Therefore the ELIC has addressed another topic which is a major cross-sectional scientific issue for
the different disease related workpackages. With better cure rates for leukemias it is of increasing
importance for the scientific community to collect and analyse information on the condition of
patients. Also quality of life and late effects are potential new endpoints for clinical trials. Research
may help to optimise trial design and aftercare of the patients. The idea of the workshop was to inform
about current and planned activities in the ELN and to improve collaboration and initiate joint
projects. A survey was sent out to the ELN members to analyse interest of the members in the topic
and to identify topics and speakers. The resonance was extremely positive. The workshop was

prepared (agenda below).



Table 2.1: Workshop (Chaired by N. Gokbuget, F. Efficace).

TorIC SPEAKER

e Welcome N. Gokbuget

Quiality of Life

¢ QoL in MDS: what have we learned so far? F. Efficace

e Impact of different post-remission strategies on quality of life according

to age and affected life cycle phase at initial diagnosis in patients with R. Schlenk
AML
e QoL in patients with MDS or MM:
. O. Rauzy
home versus hospital treatment
Quiality of Life and Late Effects
¢ Long-term patient-reported symptoms and QoL in CML patients treated
F. Efficace

with Imatinib

e QoL and late effects in ALL: a retrospective study of long-term survivors | N. Gokbuget

Late Effects

e Long-time follow up after stem cell transplantation H.-J. Kolb

¢ Second malignancies occurring during treatment of chronic myeloid
leukemia with tyrosine kinase inhibitors: a retrospective study in the E. Faber
Czech Republic

Preliminary data/Planned projects

e Pregnancy cases in CML patients: Pregnancy Registry in Russian
) E. Chelysheva
Federation.

¢ Quality of life: Project proposal from the German CML Group U. Kossak

2.49. Participation in an international expert group for novellation of the Clinical Trial Directive
(CT-Directive 2001/20/EC) and coauthorship for recommendations

The EU-directive 2001/20/EC aimed to implement good clinical practice in the conduct of clinical
trials on medicinal products for human use in the EU member states. But it turns out that the changes

99, <

have caused huge and negative effects for investigator-initiated (“investigator-driven”; “investigator-



sponsored”) trials (IITs): administrative burden and costs were extremely rising and independence and
trial performance particularly in an optimum-use scenario are dramatically damaged.

To react on the poor situation ELIC is participating in the Road Map Initiative for Clinical Research in
Europe, which organizes workshops for stakeholders in the area of clinical trials. The aim is to build a
strong lobby group and to elaborate detailed suggestion for changes in the legislation.

Working schedule:

. March 2009: Meeting in Sweden, Goteburg at the EBMT/CLINT-Meeting: Forming the group

and first strategies

o June 2009: Meeting in Berlin and Telephone Conference: Defining workshops and
responsibilities
o Further correspondence: Comments on content and speakers of the workshop agendas:

Workshop schedule:

1. A Single CTA in Multinational Clinical Trials — Dream or Option?’ held in Brussels on 7 July
2009

2. Innovative Approaches to Clinical Trials Co-Sponsorship in the EU” held on London on 21
September 2009

Further workshops planned for 2010:

3. Risk based approach in clinical trials, 18 January 2010, Barcelona

4 Research Ethic Committees and Ethical Review in Europe, 19 January 2010, Barcelona

5. Towards a better Future for Pharmacovigilance in Clinical Trials, 8 February 2010 in Brussels

6 Designing the Future Conditions for Clinical Research in Europe, 17 march 2010 (Final

Workshop)

2.52NEW. Contribution to the impact assessment of the EU directive on clinical trials

The ELIC group has prepared in collaboration with other European societies a comprehensive
contribution to the impact assessment of the CT directive. The document which places a focus on the
specific tremendous problems of academic clinical trials is made available on the website

(http://www.leukemia-net.org/content/international_trials/basic_information/).

2.45. Information on conduct of international trials

Information on international trials was added to the website. In collaboration with another EU funded
project (ECRIN) we attempted to identify available SOPs and guidelines. However the documents
prepared by ECRIN are non-public. The project seemed to be not helpful to support and strengthen
individual and independent academic investigators. Support is only offered via national research
infrastructure networks for selected projects. Information on procedures to get in collaboration with

ECRIN — which is only via national ECRIN coordinators - was added to the website.



Deviations from the work program and corrective actions taken: identify the nature and the reasons

for the problem, identify contractors involved

WP2 is a workpackage with mainly service purposes for other WPs — in contrast to the other scientific

workpackages. Since in 2009 no funding was available to pay staff and technical equipment the

planned deliverables had to be reduced and limited. The payment of staff had to be made from other

projects at the University of Frankfurt, which cannot be continued in 2010. Nevertheless we tried to

maintain and extend the function of the website as the essential communication and information

platform and even started new projects.

Table 2.2 List of deliverables WP 2, 2009

Estimate
d S
Deliv. Deliverable Name Date Actual/Forecas | indicativ UstdO'nndlcatlve Lead
No. due t delivery date | e person P o contractor
~ | months*)
months
)
WP 2 ELIC
LP reports to NMC regarding .
2.2 structure, activities (1 page, bullet -78+ 2009 0 1 Gokbuget
point style)
2.24d Maintenance of existing website- 78+ 2009 0 10 Thrig
contents
2.25d Telephone advisory service for Web- 78+ . 0 Thri
Editors (content-oriented) Not required 0 £
2 26d Survey of new contents offered by 78+ 2009 0 10 Gokbuget
the WPs
2350 Maintenance of ELTR (entry of new 78+ 2009 0 5 Thrig
studies provided by the WPs)
2.50 6th information letter 78+ 2009 0 10 Thrig
245 Update of  information on 78+ 2009 0 5 Gokbuget
international IITs
247 Continuous ~ website-linking ~ with 78+ Reduced: 2009 0 2 Thrig
European institutions ’
248 Realization of website sponsoring 78+ Reduced: 2009 0 4 Gokbuget
and acquisition of support ?
Organisation of the 3rd workshop for ]
2.51 international IITs; replaced: -78+ 2009 0 4 Thrig
Workshop on Quality of Life
Participation in an international
249 expert group for novellation of the 78+ 2009 0 5 Gokbuget
European Drug Law and
coauthorship for recommendations
NEW. Contribution to the impact )
2.52 assessment of the EU directive on -78+ 2009 0 2 Gokbuget
clinical trials

*) if available




Table 2.3 List of milestones WP 2, 2009

Milestone n Actual/Forecast

No. Milestone Name Date due delivery date Lead contractor
WP 2 ELIC

2.24d Maintenance of existing website-contents -78+ 2009 Thrig

2 26d CC:Ii)tziltr;anon and monitoring of new 78+ 2009 Gokbuget
2.35b Maintenance of ELTR -8+ 2009 Thrig

2.45 Information on international IITs -8+ 2009 Gokbuget
248 ]Szliita;énablllty concept for ELN website and 78+ 2010 Gokbuget

Section 3: Consortium management
Section 4: Other Issues
Ethical issues: none

Competitive calls: none

Section 5: WP-Performance

Performance indicators

Status

Number of questionnaires and results

1 questionnaire on gender related
issues; 140 answers

Number of studies in the ELTR

About 65 European Leukemia
Trials

Education and Training

2 Workshops on IITs in January
2008 and 2009; workshop on
quality of life prepared

Number of pageviews & visits / year

171.236 pageviews/32.443

Number of questionnaires

2 comprehensive questionnaires,
including evaluation in 2008

Publications:
WP2 - ELIC:

EL IC for impact assessment of EU -directive on good clinical practice (Information Letter 6), see

Annex Section 3 WP 1-2-1




CICS (WP 03)

Progress towards objectives — tasks worked on and achievements made with reference to planned
objectives
3.3 LP reports to NMC regarding structure, activities and integration of national groups

Reports were sent as requested.

3.31 Operation of central web-based recruitment and randomisation facility
This deliverable covers operation of the facility from project month 67 (1.7.2009) to month 72
(31.12.2009). See also deliverable D3.7, D3.12, D3.16 and D3.18.

The central web-based facility 'RANDOULETTE' for conducting randomisation in clinical trials has
been developed, operated and provided for use in clinical trials of the network. Randoulette allows for
online randomisation of individual patients at any time using a standard web browser.

The software Randoulette has been implemented as a java web application and is hosted on a server at
the IBE, LMU Munich. Randoulette provides a randomisation result for patients in stratified, blinded
clinical trials with block randomisation with or without stratification or alternatively full
randomisation. The block lengths can be defined as randomly variable. The number of appliable
treatment arms and study centers is unlimited and treatment arms can be parametrized by weighting.
Stratification by centers or other factors is also possible limitless. Lists of blinded labels of drug
packages can be created and provided for blinded drug manufacturing. The sections of a list are
assignable to one or more trial sites for random assignment. Breaking of single blinded codes is
supported and available online. In all processes Randoulette offers full conformity to concerns of
Good Clinical Practice (GCP).

In 2009 the range of functions of the software 'RANDOULETTE' was extended. Reporting facilities
were implemented and are now available for authorized trial coordinators. Quality assurance measures
are customable for each trial. The user interfaces were redesigned. Randomisation notifications can be
sent by email to all authorized persons.

The randomisation facility is available at no additional costs for trials conducted within the European
LeukemiaNet. Interested trial group leaders should contact WP3 participant A. Fischer by

randoulette@ibe.med.uni-muenchen.de or the Network Management Center.

3.32 Operation of central electronic data capture facility
This deliverable extends the results of deliverables D3.8, D3.13, D3.17, D.3.19 and D3.27 and covers
operation of the facility from project month 67 (1.7.2009) to month 72 (31.12.2009).



The GCP-compliant electronic data capture facility MACRO has been installed. Both services are
available to research groups within the consortium, but there will be extra license-costs for additional

users. For further information see deliverable D3.8 and D.3.14.

In addition WP3 has developed a web-based online electronic case report form (eCRF) for the
European Treatment Outcome Study (EUTOS) for CML Registry organised by WP17. Case reports
include baseline information and yearly follow-ups. The registry currently covers 52 regions in 23
different countries. More are expected to join in 2010. The system is based on proven open source
software components such as the Linux plattform, the Apache webserver, and the PostgreSQL
database as well as several tools stemming from in-house development that have been sucessfully used
in a number of web-based projects and continuously enhanced. Due to pre-existing structures, the
allocation of responsibilities differs in various member countries and regions. This is accommodated

by a simple and yet versatile role-based authorisation scheme.

3.33 Operation of the PID-Generator
This deliverable extends the results of deliverables D3.21, D3.25 and D3.28 and covers operation of
the facility from project month 67 (1.7.2009) to month 72 (31.12.2009).

The second version of the PID-Generator developed by the TMF has been installed on a server at the
IBE Munich. The various configuration possiblities the software offers have been deployed and tested
by WP3 participants.

The software which implements an algorithm providing unique pseudonyms for subjects of research
collectives such as trials and disease registers is available for all ELN member projects.

WP3 offers interested research projects guidance in concerns of data protection and

pseudonymization.

In 2009 WP3 participated in the planning of pseudonymization issues in a large register trial
researching outcome of acute myeloid leukemia (AMLSG-BiO Study). An implementation scenario
integrating the PID service in the existing data collection plattform has been developed. In this context
the PID-Generator service has been custom-configured and was tested against available real-life

datasets. The planning of the AMLSG-BiO study is nearly finished and it will be starting in 2010.

3.34 Enhancement and Operation of the analysis pipeline for DNA-Microarrays
This deliverable extends the results of deliverables D3.23 and D3.29 and covers operation of the
facility from project month 67 (1.7.2009) to month 72 (31.12.2009).



The Microarray — Analysis — Pipeline has been designed to automate standard working steps in
microarray data analysis such as preprocessing, assessment of differentially expressed genes or
annotation. In 2009 it was used on 151 CLL samples to create preprocessed and normalized data
which were then used to develop a prognostic score for patient survival time and time to treatment.

The pipeline was developed in cooperation with the “Computational Diagnostics Group” at the

University Regensburg (http://www-compdiag.uni-regensburg.de).

3.35 Workshop for statistics-specialists

Title: "Advances in Statistical Modeling of High Dimensional Data: Variable selection and Challenges
in Image Analysis"

The statistical workshop took place in September 17-18, 2009 in Munich. It was jointly organized by
the IBE (as representant of the ELN), the German Region of the International Biometrical Society, and
the Gene Center of the Munich University. It aimed at presenting new methodological development to
interpret complex molecular data and data gained from observing single cells.

Besides an overview of the state-of-art in joint activities of Bioinformatics and Biostatistics the
workshop also addressed actual research on the field of hemopoietic stem cells. This international

workshop had 48 participants.

Table 3.1: Programme of the statistical workshop.

Thursday Sep 17", 2009 (13:00 — 18:00)

Indirect comparison of interaction graphs Ulrich Mansmann
Estimating high-dimensional intervention effects from Marloes Maathuis /
observational data Peter Bithlmann
Minimal Gene Set Enrichment Julien Gagneur
Deep sequencing of a mixed sample O'svaldo Zagor.dl/
Niko Beerenwinkel
Integrated analysis of copy number alterations and gene Martin Schéfer/
expression Katja Ickstadt

Estimating Networks in a Huge Microarray Meta-Analysis with

60 Experiments and more than 7000 Microarrays Markus Schmidberger

Analysis of cellular genealogies Ingo Roder

Dynamic Nested Effects Models Rainer Spang

Friday Sep 18", 2009 (9:00 — 12:30)

Reverse Engineering of Signaling Pathways Bettina Knapp/
from RNAi Data Lars Kaderali

Prediction of gene function by automated cellular

phenotyping and genome-wide RNAI. Grégoire Pau

Heterogenous population context determines Berend Snijder/
cellular activity and virus infection patterns Lucas Pelkmans

Reconstruction of signaling networks

. ; Tim Bei th
from gene intervention data im Beissbar

Bayesian Modelling for Perfusion Imaging Volker Schmid

Bayesian parameter estimation in signalling networks Fabian Theis




Table 3.2 List of deliverables WP03, 2009

Actual/Eore Estimated Used
Dﬁhv' Deliverable Name Date due cast delivery el linalesilie Ll
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months*) months*®)
WP 3 CICS
LP reports to NMC regarding
3.3 structure, activities and integration of 69.72. 75 69.72. 75 0 1 Mansmann
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Microarrays
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Table 3.2 List of milestones WP3, 2009
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335 Operation of cqntral web-based recruitment 67-78 7 Mansmann
and randomisation

Section 3: Consortium management

None

Section 4: Other Issues

In cooperation with Prof. Dr. med. Hans-Jochem Kolb (LMU Munich, WPI14: Stem Cell
Transplantation) three studies in AML high risk patients (the EudraCT number has not been applied

yet) were started.

FLAMSA 101, 102, 103: Due to a lack of funding, there was no progress in the FLAMSA studies in
2008. A decision on further sponsoring by the “Deutsche Krebshilfe” was scheduled for February
2009. Now two of the planned three studies did start in 2009.

FLAMSA 101
= Sponsor: GMIHO (Gesellschaft fiir med. Innovation Himatologie und Onkologie mbH)
» Principal investigator: Prof. H-J Kolb (LMU Miinchen)
= Non-randomised prospective multi centre trial - Phase 11

= Early allogeneic SCT for refractory Acute Myeloid Leukemia.



To evaluate whether early allogeneic stem cell transplantation (SCT) following the FLAMSA-RIC
conditioning without repeated prior attempts for remission induction can improve the results of
patients with chemo-refractory AML, as compared to the historic control group of EBMT.

= Possible cooperating centres in Munich, Augsburg, Wiesbaden, Hannover, Ulm, Miinster,

Cologne, Berlin, Marburg, and Regensburg (Cooperation centres are not selected yet).

FLAMSA 102

=  Sponsor: GMIHO

» Principal investigator: Prof. H-J Kolb (LMU Miinchen)

= Non-randomised prospective multi centre trial - Phase II.
To evaluate whether substitution of busulfex for TBI will be able to reduced treatment related
mortality without loss of antileukemic activity as compared to a historical control group treated by the
classic FLAMSA-RIC including TBI.

= Possible cooperating centres in Munich, Augsburg, Wiesbaden, Hannover, Ulm, Miinster,

Cologne, Berlin, Marburg, and Regensburg

All three studies use the IT and biometrical services offered by the WP3 (IBE, LMU Munich): Patient
randomisation with the well-proven randomisation software RANDOULETTE. Furthermore statistical

analysis will be done at the IBE (LMU Munich).



CML (WP 04)

Objectives and starting point of work at beginning of reporting period
Cooperation between European study groups on CML has a longstanding tradition since establishment
of the group of “European investigators on CML” (EICML) in 1992. Thus, EICML represents one of
the founding collaborative groups for the European LeukemiaNet. Another important background
structure is the “German Comptence Network Leukemias”, which was founded in 1999. WP4 has now
(2009) 62 participants representing 28 countries. Major goals of the WP with regard to the
optimization of treatment strategies in CML are:
e Establishment of a comprehensive registry for CML patients across Europe
e Elaboration and updating of common definitions and guidelines for diagnostic and therapeutic
procedures
e Creation of an European trial platform
e Standardization and harmonization of molecular methodologies for diagnosis and follow up of
CML patients
e Laboratory and experimental studies of different aspects of CML

e Spread of excellence

This sixth period was characterized by an active communication process with five WP meetings and
several meetings of specific groups working on particular deliverables (e.g registry, sub-registries,
standardization and harmonization of molecular monitoring, different clinical trials, implementation
of guidelines, spread of excellence activities).
WP4 is closely networking with WPs 1-3, 10-14, 17, CML Study Groups outside EU and the
pharmaceutical industry. The collaboration atmosphere is indeed creative. The five WP lead
participants have a tight communication by mail and phone and at meetings.
Highlights of the cooperative work include:
e EUTOS (European Treatment and Outcome Study)
e Standardization round with 57 ELN laboratories for molecular monitoring of residual CML
e Consensus manuscript on molecular monitoring published and a follow up paper is published
e Trials with new signal transduction inhibitors, new immunotherapy (vaccination) and with
attempts to stop imatinib therapy are running successfully across Europe
e Six ongoing collaborative trials on an European level (EICML)
e The European registry and the subregistries have grown rapidly and now enrolled more than
3500 patients
e A European population based registry was launched in 2009
e Several multicenter upfront clinical trials have been reported
e Anupdated and revised version of the ELN recommendations have been published and an

updated version of the pocket card was finalized in December



Progress towards objectives — tasks worked on and achievements made with reference to planned
objectives
4.5 Regular WP meetings

Three WP meetings were organized in February, June and December (see Annex section II).

4.6 LP reports to NMC regarding structure, trial activities and integration of national leukemia
trial groups (1 page, bullet point style)
Reports on the status of the deliverables have been sent to NMC.

Deliverables

Registry

4.14d Report of study patients to registries (n > 400 per year)

Registry for prognosis of imatinib treated patients: All new cases of CML registered at the Italian
GIMEMA, the German, the Nordic, the Spanish and the French CML study groups have been made
available to the European Registry of CML. Total number of registered cases over a 5-year period
(2004-2008) amounts to more than 3500. Reports were given at ISH and ASH 2009. For more details
see also Annual Activity Report of WP17.

The database of the GIMEMA CML group has been linked via Internet with the central secretariat of
the European CML Registry in Munich, so that the Registry Group has free realtime access to all
online data.

National/international based registries are running in Czech Republic, Finland, Netherlands, Poland,
Sweden, and Spain and a new common European population based registry was started in 2009.
Further, a subregistry of patients with additional cytogenetic abnormalities in Ph-positive and Ph-
negative hematopoiesis after imatinib therapy has enrolled 40 patients. Over 918 patients from more
than 50 centers have been enrolled into the subregistry of patients failing imatinib therapy. Data were
presented at WP4 meetings during EHA and ASH 2009.

Direct results out of registries:

See also Annual Activity Report from WP 17.

Imatinib-discontinuation registry:

The Registry was reorganized within the project of the registry of Imatinib failure patients (IFP-
Registry). An additional project is defined under D4.46 and 4.49.

The IFP is organized as a sub-registry under the CML European Registry (WP4). IFP registry is
supported by a grant from the 6th European Framework program and by Novartis Pharma. French
authorities approved this study in accordance with the European Community and the Helsinki

protocol.



The first annual information letter has been generated on January 2008. The research plan and the case
report forms have been posted on the web site of ELN. Currently 918 cases have been recorded and
757 cases fully documented; 15 European countries are participating. The first analysis of this registry

is now planned for 2010.

IFP: Participating centers

Number of patients

April2005 Dec 2005  April2006 Dec 2006 June 2007 Dec2007 June2008 Dec2008 June 2009 Dec 2009

IFP: Reasons for registration (Form A)

. No CHR (after 3 months): 46 (05%)
. Not any CyR (after 6 months): 106 (12%)
. No MCyR (after 12 months): 142 (15%)

. Hematological relapse: 59 (06%)
. Cytogenetic relapse or progression: 103 (11%)
. Progression to accel. Phase or blast crisis: 140 (15%)

. Miscellaneous: (16%)

Total : 918 patients

Figure 4.1: Participating centers and reasons for registration in the CML registry.



Studies

4.19e Study imatinib + IFN or AraC, progress reports

The prospective phase Il study of Imatinib and Peg-Intron, front-line, in 76 early chronic phase
patients, that was already published in 2004 (Baccarani et al., Blood 2004; 104: 4245-51).This study
has been updated and presented at ASH 2009 (see Annex/Section 3, literature WP4-80).

Prospective studies investigating standard dose imatinib and the combination of imatinib and
interferon alpha or imatinib and ara-C are running in Germany (recombinant IFN, ara-C) and France
(pegylated IFN, ara-C), the Nordic countries (Denmark, Finland, Norway and Sweden; pegylated
IFN), and UK (pegylated IFN). In total, more than 2500 patients had been enrolled Q4 2009. Analyses
from Germany and France have been presented at several international meetings (see Annex/Section 3
WP 4-89, -107, -108, -112) and demonstrate the feasibility of the combinations.

The phase III prospective randomized trial investigating the impact of higher dose imatinib and of the
combination of imatinib and interferon alpha or imatinib and Ara-C is still running in France
(pegylated IFN) i.e. the SPIRIT trial. As of October 2009, 636 patients have been recruited and
followed at least 24 months. The data were presented for the first time at ASH 2008 and a follow up
was presented at ASH 2009. The molecular response rate at 24 months is significantly improved with
combination of Imatinib plus Peg IFN.

An update of the first 636 patients followed at least 24 months has been recently presented during
ASH 2009. The molecular responses are significantly higher with the combination of imatinib plus
pegylated IFN. Thus imatinib 600mg and imatinib 400mg plus cytarabine have been closed for
accrual. The trial is still recruiting in the imatinib 400mg and imatinib 400mg plus pegylated IFN.

In the Nordic study (n=112), also reported at ASH 2009, Imatinib was compared with Imatinib + peg-
interferon. The 12 month rate of Major Molecular Response was also here significantly improved in
the combination arm. The German group found no effect on 24 months molecular or cytogenetic
reponses by adding regular interferon to imatinib (n=562) (GEIST-study, reported at ASH 2009 (see
Annex/Section 3 WP 4-91).

4.20e Study consecutive vs parallel imatinib/IFN combination (German CML 1V), progress
report

S-year survival and response results of the pilot phase of the randomized German CML Study IV

The German CML Study IV was designed as a randomized trial to compare standard imatinib vs.
imatinib + interferon alpha (IFN) vs. imatinib + low dose araC vs. imatinib after [IFN-failure. By the
end of 2005, 670 patients were randomized, 14 had to be excluded. 656 patients were evaluable. OS of
all patients is 91% (see Figure 4.2), CCR is 94% and MMR is 88% at 5 years without significant
differences between the four treatment arms. To verify possible differences in survival, e.g. imatinib
400 mg vs. imatinib + IFN, longer observation is planned. Although cytogenetic and molecular

responses in the imatinib after IFN failure arm at 5 years are inferior to that in the other treatment



arms, the question of whether the consecutive therapy with IFN first and imatinib after IFN-failure

provides a survival advantage requires long term follow-up.
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Figure 4.2: Overall survival at 5 years. Results of the pilot phase of the German CML Study IV.

4.21e Study high dose imatinib in high-risk chronic phase CML, final report

The data of this ELN, international study of Imatinib 400 mg vs 800 mg daily, front-line in Sokal high
risk patients, have been analyzed (all patients have completed the study as of April 2008) and have
been reported at EHA 2008, at the 8th Congress of the Italian Society of Experimental Hematology,
Bari, 2008 and at ASH 2008. The final report has been published in Blood (see Annex/Section 3 WP
4-3). The study has not shown any detectable significant differences between 400 and 800 mg as it

concerns cytogenetic response, molecular response, compliance, and survival.

4.22¢ Study high dose imatinib vs imatinib in standard dose (CML-Study 1V), progress report

The German CML Study Group compared imatinib 800 mg (IM 800) with standard dose imatinib +/-
IFN (IM 400, IM 400 + IFN). By April 30, 2009, 1022 chronic phase CML patients have been
randomized (326 for IM 400, 338 for IM 800, 351 for IM + IFN). The cumulative incidences of
achieving CCR and MMR between treatment arms are summarized in the Table 4.1. MMR at 12
months was reached faster with IM 800 than with IM 400 (p=0.0001) or IM400+IFN (p=0.0009). At
the time of this evaluation, OS (92%) and PFS (88%) at 5 years showed no difference between

treatment arms. In conclusion, these data show a significantly faster achievement of MMR and CCR



with IM 800 as compared to IM 400 +/- IFN up to 24 months after start of treatment. The data indicate
that the optimal imatinib dose in CP may be higher than 400 mg per day. Longer observation is
required to determine whether this more rapid achievement of MMR and CCR will translate into better

OS or PFS.

Table 4.1 Cumulative incidences of achieving a CCR and MMR

Time after Cumulative incidences of achieving a
start of CCR(%) MMR (%)
treatment | IM400 | A IM8S00 | 4 IM400 | IM400 | A IM800 | 4 IM400
n=273 n=268 +IFN n=279 n=283 +IFN
n=304 n=309
6 months | 21.5 12.0 335 15.1 18.4 6.1 11.3 17.4 11.2 6.2

12 months | 49.8 13.4 63.2 13.7 49.5 31.1 24.7 55.8 22.8 33.0

18 months | 66.6 7.2 73.8 3.8 70.0 51.5 18.7 70.2 15.5 54.7

24 months | 74.5 8.5 83.0 6.6 76.4 64.2 13.3 71.5 14.7 62.8

4.27c Optimization of imatinib based therapies (high dose imatinib, imatinib + lonafarnib,
imatinib + RADOO01), final report

Molecular mechanisms such as compensatory Akt/mTor activation may represent a novel mechanism
for the persistence of BCR-ABL-positive cells in IM-treated patients. Treatment with mTor inhibitors
may thus be particularly effective in IM-sensitive patients, whereas Akt-pathway activation variably
contributes to clinically overt IM resistance. Studies for treatment optimization in patients on imatinib

therapy lacking any cytogenetic response after 6 months, a complete cytogenetic response after 12
months or a major molecular response after 12 months of therapy were initiated in Germany at 13
centers. Options are the use of high dose imatinib (800 mg/day), the combination of imatinib and
lonafarnib, or the combination of imatinib and RADOO1. The study was running at 13 centers in

Germany, 20 patients have been enrolled and the recruitment was stopped in 2008 due to toxicity.

4.28d Optimization of Imatinib/IFN combination therapies in CML, manuscript in preparation

A phase I/II study combining Imatinib with pegylated IFN alpha 2a (Pegasys) has been closed for
recruitment after enrollment of 76 patients. Immunologic and molecular analyses were performed
during therapy to demonstrate the differences in T-cell activation between consecutive and parallel
Pegasys therapy. A study on imatinib discontinuation after imatinib/interferon alpha combination
therapy was analysed and accepted for publication: Imatinib induces sustained remissions in chronic
myelogenous leukemia (CML) patients, but fails to eradicate CML stem cells. This is of major
concern to the issue of cure, long-term imatinib tolerability and imatinib resistance. We therefore

asked whether interferon alpha 2a (IFN) alone could maintain molecular remissions achieved by a




prior combination therapy with imatinib and IFN. Imatinib therapy was stopped in twenty patients that
had concomitantly been pretreated with imatinib and IFN for a median of 2.4 years (range, 0.2-4.8)
and 2.5 years (range, 0.2-4.9), respectively. After imatinib discontinuation, the remission status was
monitored monthly by quantitative analysis of the peripheral blood BCR-ABL mRNA levels using
real time polymerase chain reaction. Proteinase-3 expression and proteinase-3-specific T-cells were
longitudinally measured to assess putative markers of IFN response. With a median time of 2.4 years
after imatinib withdrawal (range 0.5-4.0), 15 of 20 patients (75%) remained in remission. The number
of patients in complete molecular remission increased under IFN from two at baseline to five after two
years. Relapses occurred in five patients within 0.4 years (range, 0.2-0.8), but were rescued with
imatinib, re-establishing molecular remission. IFN therapy was associated with an increase in the
expression of leukemia-associated antigen proteinase 3 and induction of proteinase-3-specific CTL.
Treatment with IFN enables discontinuation of imatinib in most patients after prior imatinib/IFN
combination therapy and may result in improved molecular response. Induction of a proteinase-3-

specific CTL response by IFN may contribute to this effect (see Annex Section 3, WP 4-30).

4.29d Dynamics of response and resistance in CML patients treated with tyrosine kinase
inhibitors beyond imatinib (AMN 107, BMS 354825): Progress reports.

Nilotinib (AMN107) and dasatinib (BMS354825) are novel BCR-ABL inhibitors and are tested in
clinical phase II/III trials. Levels of residual disease, BCR-ABL mutation analysis, and proportion of
phosphorylated CRKL are determined in laboratories in Mannheim, Torino and Bologna.

Dasatinib efficacy was analyzed in patients recruited to phase 2/3 trials with chronic-phase chronic
myeloid leukemia with or without BCR-ABL mutations after prior imatinib. Among 1043 patients,
39% had a preexisting BCR-ABL mutation, including 48% of 805 patients with imatinib resistance or
suboptimal response. Sixty-three different BCR-ABL mutations affecting 49 amino acids were
detected at baseline, with G250, M351, M244, and F359 most frequently affected. After 2 years of
follow-up, dasatinib treatment of imatinib-resistant patients with or without a mutation resulted in
notable response rates (complete cytogenetic response: 43% vs 47%) and durable progression-free
survival (70% vs 80%). High response rates were achieved with different mutations except T315I,
including highly imatinib-resistant mutations in the P-loop region. Impaired responses were observed
with some mutations with a dasatinib median inhibitory concentration (IC(50)) greater than 3nM;
among patients with mutations with lower or unknown IC(50), efficacy was comparable with those
with no mutation. Overall, dasatinib has durable efficacy in patients with or without BCR-ABL
mutations (see Annex Section 3, WP 4-63).

In a subanalysis of a phase II study of nilotinib in patients with imatinib-resistant or imatinib-
intolerant CML-CP, the occurrence and impact of baseline and newly detectable BCR-ABL mutations

were assessed. Baseline mutation data were assessed in 281 (88%) of 321 patients with CML-CP in

the phase II nilotinib registration trial. Among imatinib-resistant patients, the frequency of mutations



at baseline was 55%. After 12 months of therapy, major cytogenetic response (MCyR) was achieved
in 60%, complete cytogenetic response (CCyR) in 40%, and major molecular response (MMR) in 29%
of patients without baseline mutations versus 49% (P = .145), 32% (P = .285), and 22% (P = .366),
respectively, of patients with mutations. Responses in patients who harbored mutations with high in
vitro sensitivity to nilotinib (50% inhibitory concentration [IC(50)] <or= 150 nM) or mutations with
unknown nilotinib sensitivity were equivalent to those responses for patients without mutations (not
significant). Patients with mutations that were less sensitive to nilotinib in vitro (IC(50) > 150 nM;

Y253H, E255V/K, F359V/C) had less favorable responses, as 13%, 43%, and 9% of patients with
each of these mutations, respectively, achieved MCyR; none achieved CCyR. For most patients with
imatinib resistance and with mutations, nilotinib offers a substantial probability of response. However,
mutational status at baseline may influence response. Less sensitive mutations that occurred at three
residues defined in this study, as well as the T315] mutation, may be associated with less favorable

responses to nilotinib (see Annex Section 3, WP 4-46).

4.30d Preclinical and phase 1 — 2 clinical studies of tyrosine kinase and Src inhibitors

Several studies are in progress, focusing on the gene expression profile and on single nucleotide
polymorphisms of Ph+ cells, including CD34+ cells, and on their relationship with response to
imatinib and prognosis (see Annex Section 3, WP4-20, -25, -26, -115,-117).

The first, preliminary analysis of studies of BCR-ABL kinase domain mutations was presented orally

at the 2009 meeting of the EHA in Berlin (see Annex Section 3, WP4-80, -116).

4.36¢ Phase 11 study of peptide vaccine to potentiate and stabilize imatinib effect in CP

The first interim analysis of a phase 2 prospective study evaluating the effect of a B3A2 and B2A2
peptidic vaccine on the BCR-ABL transcript level of patients in stable complete cytogenetic response
has been reported at the ASH 2009 meeting. Seventy patients have been enrolled in the B3A2 study,
and 26 in the more recent B2A2 study. A molecular improvement (a reduction of the BCR:ABL ratio
of 50% or more) has been reported in 50% of patients (see Annex Section 3, WP4-81).

4.38c Nilotinib upfront in CP.

A prospective, multicentric study of Nilotinib 400 mg twice daily, front-line, has been completed, with
the enrollment of 76 pts who have been followed for one year or more. The results have been reported
at the EHA and ASH 2009 meetings, and have been published (see Annex Section 3, WP4-3, -18, -
109). All patients but one tolerated Nilotinib at doses ranging between 400 mg and 800 mg daily. All
patients but two were in complete cytogenetic response (CCgR) at 12 months, and 80% of them were

also in major molecular response. The response was very rapid, with 50% CCgR already at 3 months.



4.40 Long term effects of imatinib therapy

Imatinib is an effective first line therapy for chronic myeloid leukemia (CML) and has substantially
changed its biological and clinical behavior. Durable complete cytogenetic responses (CCyR) were
reported in the majority of patients, with a rather benign side effect profile, despite the ‘off target’
inhibition of several other kinases, including Kit, PDGFR and Lck. Since available information is
largely based on sponsored trials and long-term field studies are lacking, the ILTE study was
conceived as an independent, academic, multicenter trial supported by the Italian Drug Safety Agency
(AIFA) and Regione Lombardia. ILTE is an international study on a retrospective cohort and includes
31 centers in Europe, North/South America, Africa, Middle East and Asia; therefore it is uniquely
positioned to present a global picture of imatinib long-term effects. Consecutive patients with Ph+
CML who started imatinib between 01 September 1999 and 31 December 2004 were eligible if they
were in CCyR after two years of imatinib treatment. Study endpoints were (a) survival, (b), serious
adverse events (SAE, including second cancers), (c¢) toxicities not qualifying as SAE (NSAE) but
judged by the referring physician as substantially impacting quality of life, (d) loss of CCyR, and (e)
development of PCR negativity. A total of 948 patients were enrolled, 88% of which met eligibility
criteria after centers were visited and monitored. The median age of eligible patients was 51 (range 18-
92) years; 59% of patients were males and the median follow-up was 4.0 years (excluding the first two
years of treatment). As of Dec. 31 2008, 3255 persons years were available for analysis. Twenty one
deaths were observed (only 6 of them [28%] caused by relapsed CML), with a standardized rate of
0.6/100 person years and an observed/expected ratio of 0.7 (95% CI = 0.43-1.07, p=ns). A total of 138
SAE was recorded (rate 4.2/100 person years, most frequent type “heart failure”), with 19.5% being
considered related to imatinib. Second cancers were documented in 29 patients (rate 0.9/100 person
years), with an observed/expected ratio of 1.02. Among the 761 NSAE recorded (rate 23.4/100 person
years) the most frequent types were cramps, asthenia, edema, skin fragility, diarrhea; 69% of them
were considered related to imatinib. A total of 18 patients (2.2 %) discontinued imatinib because of
toxicities during the period of observation. Forty patients lost CCyR, corresponding to a rate of
1.3/100 person years (1.0 in patients with imatinib as first-line treatment, 1.4 in patients who were
treated with imatinib >6 months after diagnosis), with stable or increasing rates over time. Finally, 256
patients (36.0%) developed durable (>1year) PCR negativity.

In conclusion, this report from ILTE shows that CML patients on imatinib die unfrequently of CML
related causes, do not appear to have substantially higher second cancer rates than the general
population, have mortality rates similar to an age/sex matched population and do not show new types
of imatinib-related adverse events. They also experience a low but steady rate of loss of CCyR and

develop PCR negativity in approximately 1/3 of cases. Follow-up and further analysis are ongoing.

4.41 Allo-SCT after second generation TKI
Work in progress. See report under deliverable D14.48b.



4.44 Imatinib +/- hydroxyurea

After a phase I study in newly diagnosed (n=18) or interferon alpha refractory (n=2) CML patients, 80
newly diagnosed patients were randomized 2:1 for the combination treatment IM 400mg + HU 500mg
(n=53) with a progressive escalation of the HU dose to attain mild leucopenia (3-4 Gpt/l) or IM 400mg
alone (n=27). The primary endpoint of the study is the achievement of a major molecular response
(MMR) after 18 months.

Until now the combination of IM 400 mg with HU doses up to 3000 mg results in a low toxicity
profile compared to other combination treatment strategies. Preliminary response data indicate that the
combination therapy has the potential to increase the frequency of patients achieving major molecular

responses. Therefore a complete interim analysis for the primary endpoint has been planned for 2010.

4.45 Allo-HSCT in low risk patients

In the context of the German CML IV prospective controlled study, patients with an allogeneic trans-
plant for CML were analyzed. The data show clearly that patients with low EBMT risks score (0-2)
transplanted for defined indications had an excellent outcome with a survival not different from age
and sex matched patients in the same prospective study. These data document the ongoing role of

allogeneic HSCT in a very well defined subcohort (see Annex Section 3, WP4-19).

4.46 European study on imatinib withdrawal

A large ELN multicentre “Stop Imatinib” (STIM) study will be launched in 2010. A study protocol
has been translated to English. The working group (chaired by F.X. Mahon) will present and discuss a
final protocol draft at the next WP4 meeting February 2, 2010 in Mannheim. It should include
patients in CMR for 2 years under TKI treatment (imatinib, nilotinib or dasatinib). Prerequisit will be

that complete baseline information at diagnosis is available.

4.49 Imatinib D/C in patients with CMolIR (STIM)

This French study on imatinib discontinuation has included the 69 planned patients and the first results
were presented at ASH 2008 and 2009.

The data from 69 pts (34 had at some stage received IFN) showed that imatinib can be stopped in
patients who have been in CMR (with at least 5 consequetive neg PCR-analyses) for two years without
immediate negative effects. Molecular relapse free survival was 46% (Sokal low risk better, IFN vs no
IFN not different). Relapses occurred within 6 months and were easily retreated to CMR. In total 658
patient months without any CML treatment. More females were included, while more males remained

in CMR.



4.50 Optimization of imatinib treatment based on plasma imatinib level (OPTIM)

The French group started in 2009 a new trial entitled: A prospective randomized phase II study
evaluating the optimization of the residual plasmatic level of dasatinib (sprycel®) in patients newly
diagnosed with chronic phase chronic myelogenous leukaemia (cp-cml).”

Dasatinib is a new, multitargeted, tyrosine kinase inhibitor with a 300 fold more potent activity on the
BCR-ABL tyrosine kinase in vitro comared to imatinib mesylate. Dasatinib has been extensively
studied in the setting of imatinib failure with a rate of 40% of CCR in case of failure to imatinib. The
dose of 100 QD of dasatinib is now labelled for patients with CP CML. Based on preliminary results
of dasatinib in de novo CML, the estimated rates of MMR at 6 and 12 months are 19% and 33%
respectively. The estimated rates of CCR at 3, 6 and 12 months are 72%, 94% and 100% respectively.
A CCR rate of 81% is expected from the assumption made for the sample size calculation of the BMS
056 dasatinib front line study.

Adverse events observed with dasatinib include fluid retention, pleural effusions and cytopenia
(especially thrombocytopenia). These adverse events require dose reduction or dasatinib interruption.
A subanalysis of the BMS 034 study indicated that the main factor associated with these adverse
events is the level of the residual dosage of dasatinib (Cmin). Cmin correlates with the risk of adverse
events such as fluid retention, pleural effusion and thrombocytopenia. In this study, the cut off value
for Cmin was below 5nM. This analysis demonstrated also that the cumulative duration of dasatinib
interruption is an independent factor inversely correlated to the quality of the response (Nicaise et al.
EHA 2008).

We propose to prospectively assess the Cmin values of patients with de novo chronic phase CML
treated with dasatinib as a first line therapy. Patients with a dasatinib plasmatic Cmin over 5SnM will be
randomized between a prospective adaptation strategy of the dasatinib daily dose based of the
monitoring of the Cmin value (arm A1) versus observation only (arm A2). The other patients with a
dasatinib plasmatic Cmin value below 5nM will be follow up according the ELN recommendation
(arm A3). Dasatinib plasmatic Cmin will then be rechecked at two weeks interval (arms Al and A2)
until reaching the optimal dosage of dasatinib (arm A1) and every month in arm A3. The objective of
the study is to reduce the rate of adverse events in arm Al compare to arm A2. Patients in arm A3 will

provide an estimate of the best expected difference between arm A1l and arm A2.

4.51 IFN to patients in MMOolR after 2 years imatinib (INTERIM)

This trial is still under discussion with Roche, waiting for the dispensation of Peg IFN.

4.52 Optimization of imatinib treatment based on plasma imatinib level (OPTIM)
The design of the trial has been approved by the French CML Group. First patients should be included
this year.



4.53 Auto-SCT in CML
The numbers of autologous transplants in Europe have declined to less than a dozen per year. The
indications are clearly extremely limited. Autologous HSCT is not considered a standard procedure. It

should only be undertaken in the context of a clear defined study (see Annex Section 3, WP4-7).

Lab

4.34c European control round for BCR-ABL mRNA quantification (overlap with WP 12),
progress report

The rationale for the development of this subproject was to

(i) improve the early recognition of relapse

(i1) provide prognostic information

Thus this project aims to bring about the standardization of RQ-PCR throughout Europe ensuring an
alignment with the International Scale (IS). A good network of standardized labs currently exists
across Europe: 57 labs are participating in this project with 26 national reference labs (including
Mannheim) validated across Europe so far (see Figure 4.3). Preliminary conversion factors (CF) are
calculated using standard samples sent from the central laboratory in Mannheim to national labs and
then validation of these CFs occurs by sending patient samples from the national labs to the central
lab. Once validated, the national reference labs are equipped to propagate validated CFs and allow
local labs in their respective countries to express their BCR-ABL levels on the IS. Recommendations
for the propagation of the IS by national or regional laboratory networks were recently published in

Leukemia (see Annex Section 3, WP4-11).

Standardization of BCR-ABL quantification in Europe - 2008
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Figure 4.3: A summary of the standardization progress of BCR-ABL quantification in Europe between 2006 and 2008.



The plan moving forward is to expand the project to include around 200 labs across Europe, to
perform regular certified control rounds in validated labs and to initiate exchange programs to educate
laboratory personnel on RQ-PCR and mutational analysis, allowing rapid implementation of the
standards in all participating European countries. Within in the EUTOS program the IS was
established during 2008 to 28 laboratories within Europe. Additional meetings are planned to further
distribute the IS from these central laboratories to the countries, to control performance of mutation

analysis and to standardize CMR assessment.

4.35 Mutated bcr-abl clones - In vivo sensitivity on a transcriptional level

Various techniques to detect BCR-ABL kinase domain mutations in imatinib resistant patients with
CML have been employed, resulting in different frequencies of mutations and a heterogeneous pattern
of individual mutations.

We sought to compare direct sequencing (DS), denaturing high-performance liquid chromatography
(D-HPLC) and two different quantitative allele-specific (ASO) PCR approaches for analysis of BCR-
ABL mutations in 200 blinded cDNA samples within three different European laboratories.
Comparing DS and D-HPLC, 114 mutations were detected by both methods and 13 additional
mutations were detected by D-HPLC. Eighty of 83 mutations (96%) within a selected panel of 11 key
mutations were confirmed by both ASO PCR techniques and 62 mutations with a median of 1.68
(range 0.04-100) % BCR-ABLmutant/BCR-ABLtotal were identified additionally to D-HPLC.
Furthermore, 125 mutations were detected by one ASO PCR technique only with a median of 0.73
(range 0.01-100) % BCR-ABLmutant in BCR-ABLtotal.

We conclude: (i) D-HPLC identifies more mutations compared to DS. (ii) ASO PCR further increases
the number of detected mutations and confirms mutations at low level. (III) Quantitative mutation
monitoring should be considered for in vivo mutation kinetic studies.

The study has been published (see Annex Section 3, WP4-6).

4.47 DNA microassays in CD34 + CML cells

The aim of the project is to find changes in gene expression caused by TKIs in CD34+ cells. These
cells are obtained from CML patients via CD34+ magnetic sorting and grown in primary cultures.
These cultures are subsequently treated with TKIs. The differences in gene expression based on dose
and time of exposure will be observed. In addition, differences in cell behaviour, such as apoptotic
progression, will be analyzed.

Year 2008: Biological material collection and storage as well as primary cell culture technique testing
on first samples. Optimization and verification of statistical methods used in consecutive phases of the

project.



Year 2009: Testing and assessment of minimal proper concentration and time of exposure of TKI
dasatinib on the level of gene expression changes in Ber-Abl positive cells. K562 cell line was used as
a model of homogenic Ber-Abl positive cell population and consequently primary CD34+ cells.

We focused on apoptotic changes caused by TKI-mediated Ber-Abl inhibition using flow cytometry
(pCrkl, Annexin) and PCR (Bcl-2 protein family).

Plans for 2010: Further investigate the mechanism of action on microarrays (Affymetrix) and by
modulating selected signalling pathways in the cell (MEK-ERK pathway, Caspases and proteasome

inhibition).

4.53 Effect of new molecular target agents on Ph+ leukemic stem cells

We have been investigating the effects of new molecular targeted agents on Ph+ leukemic cell lines
both in vitro and in vivo. Primary focus of our investigations were on the combined BCR-ABL and
pan-Aurora kinase inhibitor PHA739358 (now Danusertib). Studying this compound, we could
demonstrate both significant activity of the compound on Imatinib resistance conferring BCR-ABL
mutations (incl. T315I) as well as a synergistic effect of combination treatment with Imatinib and
Danusertib in vitro (1). Furthermore, a mechanism of resistance involving epigenetic upregulation of a
drug transporter potentially allowing the cell to reduce intracellular drug levels of Danusertib was
postulated to play a role at least in vitro (2 manuscripts in preparation). Consequently, data on in vivo
feasibility and pharmacokinetics as well as first hints towards efficacy of the compound in multi
kinase-inhibitor resistant patients were demonstrated recently (3).

Furthermore, by studying defined resistance conferring BCR-ABL mutations expressed in murine pro
B cells BAF3 and using a proteomics-based approach, we could identify novel potential biomarkers

for treatment with defined TKIs (3).

4.54 Role of telomere shortening for resistance-confering mutations and disease progression in
CML

To investigate the therapeutic potential of telomerase inhibition in CML, we used a small molecule
telomerase inhibitor, BIBR1532 as well as the expression of a dominant-negative mutant of hTERT
(DNhTERT-IRES-GFP) in the p53-negative CML blast crisis cell line K562 and characterized the
effects in long-term culture. BIBR1532-treated bulk cultures did not show altered growth kinetics
despite of significant telomere shortening to a critical length of approximately 5 kb. In comparison,
DNhTERT-expressing clones either lost telomere length leading to a significant but transient slow
down in proliferation, but eventually escaped from senescence/crisis or, alternatively, remained
virtually unaffected despite of measurable telomerase inhibition. Further analyses of affected sub-
clones revealed impaired DNA damage response and altered expression of genes involved in DNA
repair. However, upon restoration of p53 in telomerase-negative K562 clones with critically short

telomeres, immediate re-induction of apoptosis was observed whereas vector control cells continued to



escape from crisis. These results suggest that the success of strategies aimed at telomerase inhibition in
CML is highly dependent on the presence of functional p53 and should thus preferentially be explored
in chronic phase CML. Retrospective analysis on the prognostic relevance of telomere shortening for
development of resistance to TKIs in CML patients in vivo will show whether this parameter should
be further explored in prospective clinical trials (see Annex Section 3, WP4-83, manuscript submitted

for publication).

Others

4.39b Definitions and standardization of relevant diagnostic and therapeutic procedures. A
follow up position paper from an expert panel

The updated and revised version of the ELN recommendations have been published in the Journal of
Clinical Oncology (see Annex Section 3, WP4-2).

A prospective study of the evaluation of complete cytogenetic response (CCgR) with chromosome
banding analysis of marrow cell metaphases and with fluorescence-in-situ-hybridization (FISH) of
interphase marrow cells has been completed and published in Blood (see Annex Section 3, WP4-20).
The study has shown that interphase FISH may be used to assess and to monitor CCgR, and is even
more specific than chromosome banding analysis.

The final analysis of a study investigating the prognostic value of the deletions of the long arm of
chromosome 9 (del 9q+) has been reported (see Annex Section 3, WP4-84) and published (see Annex
Section 3, WP4-4), reporting that the cytogenetic and molecular response to Imatinib is not influenced
by del9qg+.

A prognostic evaluation of age and risk, based on 560 patients treated front-line with Imatinib in Italy,
is being performed, and preliminary data were presented at the EHA and ASH 2009 meetings (see
Annex Section 3, WP4-81, -84, -88).

A prognostic evaluation of more than 1500 patients who were treated front-line with Imatinib and are
registered at the ELN registry, has been initiated (see Annex Section 3, WP4-91).

A comprehensive review of CML treatment and monitoring recommendations has been completed and
published (see Annex Section 3, WP4-1). J. Guilhot is preparing a manuscript on “Relevant definitions

for future trials”.

4.43 Dasatinib and immunomodulation

Background

Targeted inhibition of the oncogenic BCR-ABL tyrosine kinase by small-molecule inhibitors (TKIs)
has profoundly changed the therapy of CML. Imatinib mesylate was the first drug approved for
clinical use and currently is the standard first-line therapy for all CML patients. Imatinib is well

tolerated and has few significant side-effects, as it predominantly only targets cells with the mutated



kinase. However, the inhibition profile of many 2nd generation TKIs is much broader. This may be
therapeutically advantageous, but as long-term effects on normal cells are largely unknown, significant
side-effects may emerge.

We have recently observed a massive clonal expansion of cytotoxic LGL (large granular lymphocyte)-
cells in blood of several CML and acute lymphoblastic leukemia patients during dasatinib (2nd
generation TKI) therapy. The aim of this project has been to characterize the clinical features of the
phenomenon and to study background mechanism.

Current status of the project (January 2010)

We have collected a case series of patients with LGL expansion during dasatinib therapy (n>25) from
different centers in Europe and US. Several clinical and basic research investigators (from Finland,
Norway, Sweden, Germany, France, Spain and US) have participated in the project. We have found
that the expansion of immune effector cells is linked to autoimmune reactivity, such as severe diarrhea
and lung toxicity, as accumulation of clonal T -cells was also observed in these organs. Furthermore,
several patients with advanced, poor-prognosis leukemia achieved long-lasting complete responses to
dasatinib, thus strongly suggesting an antitumor effect of the expanded cytotoxic cells. We postulate
that by inhibiting kinases in immune effector cells, dasatinib induces a reversible state of autoimmune
reactivity resulting in host organ damage and in enhanced anti-leukemic control, both driven by
cytotoxic T/NK LGL cells. These results have now been published in Leukemia journal (see Annex
Section 3, WP4-64).

In our follow-up projects, we discovered that the expanding lymphocyte clones exist already before
start of dasatinib therapy and remarkably, they can be detected at low levels already at the diagnostic
phase of CML. Therefore our current working hypothesis is that clonal lymphocytes present at CML
diagnosis are anergic/exhausted anti-leukemic lymphocytes and part of the immune escape
mechanisms inherent to leukemogenesis. Dasatinib therapy may break this immune tolerance and
revert anti-leukemic potential of pre-existing cytotoxic lymphocytes. Results from these experiments
were preented at the ASH meeting in December 2009 and have now been submitted to Blood journal
(see Annex Section 3, WP4-102).

Further aims and future activities

Currently we are studying in vitro the effects of TKIs on immune effector cells and we aim to isolate
target kinase(s), which, when inhibited by dasatinib, cause a clonal expansion of cytotoxic T/NK cells.
We also aim to identify the antigen targets of the activated cytotoxic cells on both normal and
malignant cells and to assess the role of these cytotoxic cells in autoimmune/anti-leukemia
manifestations in patients treated with TKI therapy. Further, we try to find the genetic factors which
determine weather the patients develop lymphocytosis during dasatinib therapy and have therefore
better therapy response. We hypothesize that KIR’HLA mismatch could be one of the mechanism and

we are currently collecting samples from different centers in order to have big enough patient material.



Collaboration with international investigators continues actively as we try to use patient samples in in
vitro studies to be able to draw direct conclusions to patient care.

Importance of the study

The aim of this project is to uncover the cellular and molecular mechanisms of TKI-induced anti-
leukemia immune response in order to develop a novel, specific immunotargeting drug.

If successful, this project will introduce a significant addendum to the armament of treating leukemia:

use of a molecularly targeted drug to induce a potent, durable anti-leukemia immune response.

4.48 Quality of life during imatinib treatment

Monitoring the quality of life should be an essential part of treatment of patients with CML. Validated
testing methods enable us to monitor the physical, mental and social state together with spiritual
aspects of patients. There exists a wide range of validated questionnaires which assess how patients
feel about their quality of life in different stages of treatment and which compare the achieved quality
of life when introducing new medicaments and medical methods. The aim of all testings is to know the
needs of patients and to improve the quality of their lives during and after the treatment. The achieved
results of the quality of life measurements need to be statistically processed and evaluated in short
studies and both semi-longitudinal and longitudinal research. Instruments: Generic questionnaires: SF
36 (Short Form 36 Health Subject Questionnaire), EuroQolEQ-5D (European Duality of Life
Questionnaire Version EQ-5D). Specific questionnaires: EORTC QLQ-C30, QHOQOL 100, FACT).
Work done: Extensive questionnaire testing of 50 imatinib treated patients at least 1 year on treatment.
Plans for the year 2010: The project is now finalized, what happened in 2009, and we expect some

presentation this year.

4.55 Immunosuppressive mechanisms in CML

We have found that the Treg levels in patients with CML are increased compared to healthy controls.
Further, the CML patients have increased levels of immunosuppressive proteins such as soluble IL-
2Ra and IL10 in plasma and we have shown that these molecules can inhibit T-cell proliferation in
vitro. The pro-inflammatory and Thl stimulatory cytokines IL1b and IL12, respectively, are not
detectable or expressed at low levels.

Furthermore, we have shown that the circulating CML stem cells (CD34+) express the receptor PDL1.
PDLI1 is the ligand to PD1 expressed on activated T cells. Upon binding, the T cell becomes anergic.
By performing a mixed lymphocyte reaction using CML PBMCs and healthy donor T-cells we have
shown that the presence of tumor cells completely block the proliferative response otherwise seen
upon allogeneic T-cell cultures. The addition of antibodies that block PDL1 could reverse the tumor

cell suppression of allogeneic T-cells.
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Currently, there are no methods for evaluating the total tumor cell population by flow cytometry
because of the lack of specific markers. CD34 is used as a surrogate marker since most CD34+ cells in
blood are malignant in CML patients. We are currently evaluating a flow-based protocol where we
label ber-abl proteins using intracellular staining protocols. By this method we hope to evaluate the

phenotype of all malignant cells including the differentiated cells in blood.

PR FECH o o sy

" 0" | Sample Name Moo e
” | i'|"| [l Data.003  ofugd . ( II| IJI | | Sample Name
If Data.0g?  sekundér {
S ( Data.00& ,
j = | | l . primar-+sekuncdr 1 h {0 - oféigad
: I [l 0ata.001 E: I B Data.005  selomdir
w0 Il / || II . Tl II [l Data 004 privin-sekundic
f | )
| I S |
= f | lll - Il |J [
I T L
o AL i) 1 1 ]
1c” 1! 1 10 a i e
! 10 IU‘ 10 1a

The cell lines K562 and CML-T1 are both positive for ber-abl translocation. However, K562 is positiv
for b3a2 while CML-T1 express b2a2. Antibodies against b2a2 do not bind K562 cells (left) but
selectively bind to the CML-T1 cells (right) as shown by our flow cytometry protocol.

Significance

Immunological evaluation of CML patients pre- and post treatment with tyrosinase kinase inhibitors is
important to understand the mechanisms and possible differences of these inhibitors. If the inhibitors
block suppressor cell function, these drugs may be important for the treatment of all cancers associated

to increased frequency of suppressor cells.

4.56 Update ELN management recommendations
See 4.39



Table 4.2 List of deliverables WP 4, 2009

Estimated Used
Deliv. Deliverable Name Date due Actual/Forecast indicative indicative e e
No. delivery date person person
months*®) months*)
WP 4 CML
Management
. Simonsson, Guilhot,
4.5 Regular WP meetings 62,66,72 62,66,72 0 4 Hehlmann, Hochhaug
LP reports to NMC
regarding structure, trial
4.6 activities and integration of | &5 o6 o 7 72 0 0,5 Simonsson
national leukemia trial
groups (1 page, bullet point
style)
Registry
Baccarani,
Cervantes, Guilhot,
Report of study patients to Hasford, Hehlmann
4.14d registries 61-78 69 0 5 O’Brien, Simonsson,
(n > 400 per year) Thaler, Steegmann,
Cornelissen,
Ossenkoppele
Studies
L Hehlmann
419 /it;cg lrrga?e’?sbr;o rItS N or 61-78 69 0 25 Guilhot, O’Brien
» Prog P Simonsson, Thaler
Study  consecutive  vs.
parallel imatinib/IFN 5
4.20e combination (German CML 66,72,78 70 0 Hehlmann
IV), progress report
Study high dose imatinib in Baccarani
4.21e high-risk  chronic  phase 66 64 0 2 Haznedaroglu
CML, final report Simonsson
Study high dose imatinib vs
imatinib in standard dose 5
4.22¢ (CML-Study 1V), progress 72 69 0 Hehlmann
report
Optimization of imatinib
based therapies (high dose
imatinib, 0 Hochhaus
S imatinib+lonafarnib, 66 66 0 Fischer
imatinib+RADO001),  final
report
Optimization of
sg | combigin | e O T
manuscript in preparation
Preclinical and phase 1 — 2
4.30d clinical studies of tyrosine 66,72 66 0 4 Baccarani
kinase and Src inhibitors
Phase II study of peptide
vaccine to potentiate and 5 Bocchia
e stabilize imatinib effect in 7278 70 0 Baccarani
CP
4.38¢c Nilotinib upfront in CP 66,72 66 0 5 Baccarani
4.40 .Long. | term effects  of 78 69 0 4 Gambacorti
imatinib therapy
Allo-SCT  after second . 2 .
4.41 generation TKI 72 ongoing 0 Guilhot
4.44 Tmatinib +/- hydroxyurea 66.72 78 0 5 Lange

Niederwieser




Estimated Used
Deliv. Deliverable Name Date due Actu_aI/Forecast indicative indicative et G iEEGT
No. delivery date person person
months*) months*)
445 All_o-HSCT in low risk 66,78 69 0 4 Gratwth
patients Niederwieser
446 Egropean study on imatinib 66.72.78 78 0 3 Gratvx{ohl
withdrawal Cornelissen
Imatinib D/C in patients 5
449 with CMoIR (STIM) 06 0 0 Mahon
IFN to patients in MMolR Ro
4,50 after 2 years imatinib 78 ongoing 0 0.5 Guil}}llot
(INTERIM)
Optimization of imatinib
451 treatment based on plasma 66,78 ongoing 0 2 Guilhot
imatinib level (OPTIM)
i . 1 Hein
4.52 Auto-SCT in CML 66,78 64 0 Gratwohlt
Lab
Dynamics of response and
resistance in CML patients
treated with tyrosine kinase 5 Hochhaus
g inhibitors beyond imatinib 66 66 0 Saglio
(AMN 107, BMS 354825).
Progress reports.
European control round for
BCR-ABL mRNA quantify- 5 Hochhaus
. . . 2 R
2 cation (overlap with WP ! 69 0 Saglio
12), progress report
Mutated ber-abl clones - In Miiller
4.35 vivo sensitivity on a trans- 66 66 0 5 Gruber
criptional level Lange
DNA  microassays  in 2
4.47 CD34+ CML cells 72 78 0 Mayer
Effect of new molecular Briimmendort
4.53 target agents on Ph+ 66 66 0 4
) Holyoake
leukemic stem cells
Role of telomere shortening
for resistance-confering 4 Briimmendorf
S mutations and  disease 66 66 0 Hochhaus
progression in CML
Others
Definitions and
standardization of relevant
439 diagnostic and therapeutic 66 66 0 3 Baccarani
procedures. A follow up
position paper from an
expert panel
4.43 Dasatinib . and 72 72 0 2 Porkka
immunomodulation
4.48 Qual.lt}'/ of life during 72 78 0 3 Mayer
imatinib treatment
Immunosuppressive .
4.55 mechanisms in CML 78 72 0 2 Simonsson
Baccarani, Guilhot,
4.56 Update ELN management 78 66 0 5 Simonsson,

recommendations

Hehlmann, Hochhaus

*) if available



Table 4.3 List of milestones WP 4, 2009

i HEsTe Milestone Name Date due Actu_aI/Forecast Lead contractor
No. delivery date
WP 4 CML
Optimization of imatinib treatment based . .
451 | 1 plasma imatinib level (OPTIM) 66,78 ongoing Guilhot
Baccarani, Guilhot, Hasford
. . Hehlmann, O’Brien
414d glegoi(t) . oi i s;tlcrl)y patients to registries 61-78 69 Simonsson, Thaler
pery Cervantes, Steegmann
Cornelissen, Ossenkoppele
4216 Study high dose imatinib in high-risk 66 66 Baccarani, Haznedaroglu
’ chronic phase CML, final report Simonsson
European control round for BCR-ABL
. . . Hochhaus
4.34c mRNA quantification (overlap with WP 72 69 .
Saglio
12), progress report
Definitions and standardization of relevant
439 diagnostic and. .therapeutlc procedures. A 66 66 Baccarani
follow up position paper from an expert
panel
4.46 European study on imatinib withdrawal 66,72,78 To be launched Grat\yohl
month 76 Cornelissen

Section 3: Consortium management

WP4 in conjunction with the group of European Investigators on CML (EICML) has been a successful

group of scientists, which is well recognized internationally. This group represents a solid basis for

setting standards and for the rapid investigation of new drugs.

WP4 is managed by five lead participants with the help of the NMC in Mannheim. Three successful

WP meetings (and one EICML meeting) demonstrate the active work in this group.

Communication between participants and with the NMC is running well.

Section 4: Other Issues
Ethical issues - none

Competitive calls - none

Section 5: WP-Performance

Please update red marked rows

Performance indicators Status
Number of clinical trials started and/or completed 6
Number of patients included into registries approx. 3500
Guidelines of diagnostic and

Improved predictive, prognostic or quality of life assessments

therapeutic procedures updated
for submission, interlaboratory
control rounds continue

Degree of harmonization of trials

4 collaborative trials
European level

on an

Number of SOPs and consensus papers 2
Number of publications 85
Number of meetings 6
Number of meta-analyses 0

Number of accredited trials

see website




AML (WP 05)

Objectives and starting point of work at beginning of the reporting period

At the beginning of 2009 the situation was characterized by further progress and experience in the
field of molecular markers (see Annex section 3, WP 5-37, 5-80). Besides their role as risk factors, the
genetic and metabolic peculiarities of AML cells increasingly appeared as targets for new drugs (see
Annex section 3, WP 5-50, 5-51). Promising therapeutic results were confirmed mainly in
promyelocytic leukemia. (see Annex section 3, WP 5-54). First updates suggested a successful
cooperation of trials in the AML Intergroup in younger patients (see Annex section 3, WP 5-92), while
data and experiences in older age AML increased Europe wide (see Annex section 3, WP 5-43). An
increasing availability of data on allogeneic SCT suggested the use in high-risk disease even in older

patients (see Annex section 3, WP 5-6).

Progress towards objectives — tasks worked on and achievements made with reference to planned
objectives

During 2009 further progress has been achieved in the European AML network (WP5). At the annual
Reisensburg Symposium new data on gene mutations (CEBPA, RUNX1) and overexpressions (ERG,
BAALC, MN1) have been presented and C. Bloomfield (Ohio State University) gave a comprehensive
overview of the new WHO classification (minutes see Annex section 3, WP 5-1). New drugs and
targets were updated at the Hematologic Malignancies conference in Brussels and by a survey see
Annex section 3, WP 5-50). Epigenetic changes in AML related to age became the subject of a DFG
funded research project (see application summary) and also a therapeutic target (see Krug et al. in
Annex section 3, WP 5-1). The AML Intergroup as an ELN pilot study has now recruited more than
3000 patients. The latest update allows reliable projections to 5 years, and a publication is in progress.
As another ELN pilot study main aspects of older age AML were elaborated in a large multicenter trial
(see Annex section 3, WP 5-2). Uniform European recommendations on all clinical aspects of AML
were published for both general AML (see Annex section 3, WP 5-4) and APL (see Annex section 3,
WP 5-14). APL relapse, data and treatment, were contributed in an own publication (see Annex
section 3, WP 5-7). Multiple approaches and experiences were reported on the field of allogeneic SCT.
The role of growth factor priming in AML could be elucidated in a large multicenter trial as an ELN

pilot project (see Annex section 3, WP 5-2).

Deviations from the workprogram and corrective actions taken: identify the nature and the reasons for
the problem, identify contractors involved

No substantial deviations of the workprogram.



5.5 Regular WP meetings

WPS5 Meeting at ELN Symposium Mannheim, 03.02.2009
AML Intergroup Meeting, Frankfurt, 11.05.2009

WPS5 Meeting at EHA Berlin, 04.06.2009

AML Intergroup Meeting, at ASH, 06.12.2009

5.6 LP Reports to NMC
AML Intergroup Symposium Reisensburg, 06.02.2009 (see minutes)
WP5 meetings (see 5.5b).

5.12f Current trials on novel therapies in Europe
Report at International Symposium Hematological Malignancies, Brussels 01.10.2009

(See Annex section 3, WP 5-23, -93, -94).

5.13e Pilot study treatment in subgroups, defined by genetic markers, up-front randomized,
intention-to-treat
(See Annex section 3, WP 5-2, -92, 93, 94).

5.15e Pilot study AML Intergroup and a European AML network

New update from the AML Intergroup: Participation of 5 trial groups, recruitment of 3602 patients age
16 to 60 years, median observation time between 2.0 and 4.8years, 358 patients (10% from all groups)
in the common standard arm, overall survival probability at 5 years standard arm 0,41, all 5
participating trials within the 95% CI. Publication in preparation.

See Biichner T et al. in Annex section 3, WP 2-1 “Prospective Assessment of Outcome Determinants

in AML: An ELN Pilot Project.”, and in WP 5-64).

5.16e Establishing a European network on management of Acute Promyelocytic Leukemia
(See Annex section 3, WP 5-9, -14.).

5.17e Establishing a European network on management of AML in older patients

Pilot study in patients 60+ years of age in the German AML Intergroup underway (see Annex section
3, WP 5-2 Biichner T et al., 5-50 Krug UO et al., 5-96 Réllig C et al., 5-55 Lowenberg B et al., 5-72
Prébet T et al.).



5.18e Develop frailty index for Leukemia in older patients, continuation

A novel risk score that predicts the likelihood of a complete remission after intensive induction
therapy in older patients has been published in 2009. A publication on the frailty index in older
patients is in preparation (see Annex section 3, WP 5-94).

A publication by Liibbert M. et al. concerning the frailty index in older patients with AML has been
prepared.

5.21d Harmonizing the criteria of biologic subgroups, risk categories and treatment strategies
for patients with AML in Europe
5.24b European AML Guidelines
Recommendations for the diagnosis and management of AML in adults have been published in 2009

(See Annex section 3, WP 5-4).

5.25 Epigenetic pattern of AML with respect to patients age and risk profile

The project “Die Bedeutung altersabhéngiger genomweiter DNA-Methylierungsmuster bei der Akuten
Myeloischen Leukédmie/ Kennwort: Biologie der AML im Alter”, submitted by C. Miiller-Tidow and
T. Biichner, has been accepted for funding by the DFG/German Research Community.

5.26 Growth factor priming in AML: Long-term results

Long-term results in patients with acute myeloid leukemia (AML) and data of the AMLCG 1999 trial
were published in Blood 2009 and in ASH Highlights (see Annex section 3, WP 5-92).

There was a contribution of WP5 to the current ELN Information Letter concerning the prospective

assessment of outcome determinants in AML (see Annex section 3, WP 2-1).

5.27 European cooperation of trialists on the evaluation of allogeneic and autologous stem cell
transplantation
WP5 maintained several fruitful cooperations with European trialists, resulting in 5 publications in

2009 (see Annex section 3, WP 5-6, -13, -54, -92, and WP 2-1).



Table 5.1 List of Deliverables WP 5, 2009

Estimated
Dﬁllv. Deliverable Name Date due Actu_aI/Forecast indicative Used |nd|c.51t|v’ec e e
0. delivery date person person months*)
months*)
WP5 AML
5.5 Regular WP meetings 65, 71,78 86 and beyond 0 3 Os]sgelll'ilg;:;ele
LP reports to NMC regarding structure, Biichner
5.6 trial activities and integration of 65, 71 86 and beyond 0 4 Ossenkoppele
national leukemia trial groups (1 page,
. Sanz
bullet point style)
Berdel
. L Miiller-Tidow
512f | Current trials on novel therapies in 78 86 and bevond 0 ) Serve
Europe (new drugs new targets) Y Holowiecki
Liibbert
Biichner
Pilot study, treatment in subgroups Berdel
5.13¢ | defined by genetic markers, up-front 72-78 86 and beyond 0 3 Kienast,
randomized, intention-to-treat Heinecke
Serve
Biichner
Dohner
515¢ | Pilot study AML Intergroup and a 72-78 86 and beyond 0 3 Egzg;i:r
European AML network . .
Niederwieser
Pfirrmann
Gratwohl
Establishing a European network on Sanz
5.16e management of acute promyelocytic 72-18 86 and beyond 0 3 Lengfelder
leukemia, continued
Establishing a European network on Biichner
5.17e management of AML in older patients, 72-18 86 and beyond 0 3 'Bumgtt
. Niederwieser
continued Liibbert
Develop frailty index for leukemia in Liibbert
>18e older patients 72 86 and beyond 0 2 Biichner
Harmonizing the criteria of biologic Ossenkoppele
subgroups, risk  categories  and R Sierra
5.21d treatment strategies for patients with 7218 86 and beyond 0 4 Biichner
AML in Europe. Liibbert
Dohner
Dombret
524b European AML Guidelines 72 72 0 5 Grimwade
Ossenkoppele
Biichner
525 | Epigenetic pattern of AML with respect 72-78 86 and beyond 0 3 Mg;ef;};g}? W
to patients age and risk profile ..
Lowenberg
526 | Growth factor priming in AML: Long- 72-78 73 0 3 LZVIZ?;;:;&
term results Biichner
Kienast
Gratwohl
European cooperation of trialists on the Wheatley
5.27 | evaluation of allogeneic and autologous 72-18 86 and beyond 0 4 Krug
stem cell transplantation Lowenberg
Ehninger

Niedewieser




Table 5.2: List of milestones WP 5, 2009

Milest
one Milestone Name
No.

Date due

Actual/Forecast
delivery date

Lead contractor

WP5 AML

Pilotstudy, AML Intergroup and a European AML

el network

72-78

86 and beyond Ganser

Biichner
Dohner
Ehninger

Niederwieser
Pfirrmann
Gratwohl

Establishing a European network on management

ailes of acute promyelocytic leukemia, continued

72-78

86 and beyond

Sanz
Lengtfelder

5.24b | European AML Guidelines

72

Do6hner
Dombret
Grimwade
Ossenkoppele
Biichner

European cooperation of trialists on the evaluation
5.27 of allogeneic and autologous stem cell
transplantation

72-78

86 and beyond Krug

Kienast
Gratwohl
Wheatley

Lowenberg
Ehninger
Niederwieser

Section 4: Other Issues
Ethical issues - none

Competitive calls — none

Section 5: WP-Performance

No major changes since 03/07

Section 5: WP-Performance

Performance indicators

Status

Number of clinical trials started and/or completed

3

Number of patients recruited into clinical trials

approx. 1300

Number of patients included into registries

approx. 1000

Improved predictive, prognostic or quality of life assessments

New AML European guidelines
published (Blood 2009)

Degree of harmonization of trials

see publication (Blood 2009)

Number of SOPs and consensus papers 4
Number of publications 100
Number of meetings 6

Number of meta-analyses

1

Number of accredited trials

16




ALL (WP 06)

The successful national European study groups for ALL aim to combine their efforts in order to create
a world-wide leading research group for adult ALL. Thus the essential aims of WP6 remained the
same since the beginning of the funding. Major aim is to strengthen collaboration between the national
European ALL study groups, to initiate new national study groups, to provide a platform for trustfull
discussion of data and future plans and to encourage and initiate collaborative projects.

Integrating activities

e Maintenance of central management structures

e Development of standardized laboratory procedures for diagnostic confirmation
e Overview on prognostic factors used in the different trials

e Overview on ongoing European studies in ALL with a study registry

e Discussion of results and future plans of the national ALL study groups

Jointly executed research activities

e Combination and standardization of methods, definitions and clinical application of MRD
e Phase I-III intergroup studies

Spread of excellence

e Internet-based information on adult ALL

e Evidence-based guidelines for diagnosis and treatment of ALL

e Presentation of the network at national and international meetings
e Extension of network

Integrating activities

Management and structure of the working group:
The collaboration within EWALL was further extended (D 6.5, 6.20). According to a defined meeting

plan three meetings were organised by EWALL alone or in collaboration with other groups. The
communication between the participants is based on regular e-mail exchange.

New members in 2008

In 2009 the newly founded Austrian working group for adult ALL joined the EWALL (see below) (D
6.24d)

Meetings in 2009

Two meetings were organised in the context of other international meetings (Heidelberg, Network
Symposium; informal come-together at ASH, San Francisco). Beyond this the EWALL organised two
separate 1 day internal meetings. One of these traditionally takes place in Frankfurt and the other by
rotation in different member countries. The collaboration with the ESG-MRD group and joint
meetings for standardisation of ber-abl diagnostics continued (6.5).

= EWALL Meeting Heidelberg, January 2009: A new project on pharmacogenomics with the option

for international participation was presented. One major topic was Ph+ ALL with updates on the



Dasatinib trial in Elderly, MRD and mutation analysis and two planned studies were presented.
Several EWALL members reported their experience with treatment of relapsed ALL as the basis for
future collaborative trials. Two proposals were presented for Clofarabine and erythrocyte
encapsulated asparaginase. Planned meetings for 2008 were discussed and topics identified.

= EWALL Meeting Krakow, June 2009: The meeting was organised in collaboration with S.Giebel

who is coordinating the Polish ALL study group (PALG) and covered 5 major topics. (1) New drugs
in ALL: The company Micromet was invited to present their plans for European trials with
Blinatumomab to be organised in close collaboration with EWALL. With the company
Mundipharma options for the collaboration with trials with Bendamustine and Forodesine were

discussed. (2) EWALL recommendations: The EWALL recommendation for adult ALL was

presented and mainly the summary statements were discussed in detail. (3) Management of relapsed

ALL: In extension from the meeting in Mannheim the new trials for relapsed ALL were discussed.
Also intensive discussion regarding the creation of an EWALL backbone for relapsed ALL took
place. The realisation is hampered by the effect that strategies are different in the European ALL
study groups and that complicated algorithms have to be considered. Therefore the initiation of joint
trials with new drugs and company support was considered more realistic. (4) Ph+ ALL: For Ph+
ALL updates of the EWALL dasatinib trial and the GIMEMA dasatinib trials were given. (5)
Ongoing and planned projects: Finally suggestions for a planned UKALL analysis of T-ALL results,

a joint analysis of G-CSF during chemotherapy and the outcome of ALL with the Romanian
protocol were presented.

= EWALL meeting Frankfurt, November 2009:

= The meeting had two major parts. One part was a joint meeting of EWALL with the German
Multicenter Study Group for Adult ALL (GMALL). The aim was to inform the German study group
members about the EWALL activities and to initiate/intensify potential collaborations. The 2™ part
was dedicated to internal EWALL discussions and covered 5 major topics. (1) Planned trials:
Updates were given on planned trials with Blinatumomab, Forodesine and Clofarabine. (2)

Supportive treatment: A new collaborative project on antifungal prophylaxis during ALL induction

was presented. (3) EWALL recommendation: An update was discussed. (4) T-lymphoblastic

lymphoma: The results of the Northern Italian group were presented with the aim to initiate a
collaboration. This is the basis for a potential collaboration between the two national Italian study
groups. (5) Ph+ ALL: Overall results of the NILG studies and on studies with Imatinib after SCT
were presented.

= EWALL meeting, ASH New Orleans, December 2009: The group presented in the plenary session

major achievements and future plans to the other network members. Thereafter an informal come-
together took place.

Web presentation

Further website contents were entered by WP2 (D 6.21c).



Laboratory standardization

One essential aim of the EWALL was the development of standards for laboratory diagnostics in ALL.
Minimal Residual Disease (MRD) was in 2009 again one major focus of EWALL discussions. The
joint publication with the ESG-MRD was prepared and discussions with regulatory authorities,
particularly EMEA took place in order to introduce MRD as an accepted indication and endpoint for
clinical trials with new drugs, even pivotal studies (6.39, see Annex Section 3, WP 6-1).

In Ph/BCR-ABL-positive ALL the standardisation process continued and the 3™ lab round took place
(Leadership: H.Pfeifer). These rounds were organised in collaboration with the European MRD
collaborative group (ESG), WP4 (CML) and WP 12 (MRD). The participating labs included those
from pediatric study groups.

International MRD Standardisation for Ph*ALL by the
EWALL / ESG-MRD-ALL Consortium
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Study registry
The registry with ongoing European studies on adult ALL was maintained and extended (D 6.25d).

Jointly executed research activities

Relapse treatment

The EWALL has identified the treatment optimisation in relapsed ALL as a major topic for
collaboration. Several publications from EWALL member (Fielding et al, 2007; Tavernier et al, 2007
and Vives et al, 2008) have demonstrated extremely unfavourable results in relapsed adult ALL with a
survival rate of only 6%. Therefore intensive exchange regarding results and strategies in the different
European countries took place. A discussion on a backbone chemotherapy in order to test new drugs in
relapsed ALL took place. However it was decided that subgroup adjusted treatments would be more
promising e.g. MT103 in MRD positive ALL, Clofarabine in B-precursor ALL, Forodesine in relapse
after SCT, Erythrocyte-encapsulated asparaginase in combination with chemotherapy, several

Nelarabine combination trials.



Collaborative trials (6.27d)

The initiation of international joint European trials still is in practice extremely difficult and time-
consuming — actually nearly impossible without large funds.
The following studies are ongoing or in preparation:
= GMALL B-ALL/NHL 2002
The study conducted by the German ALL Study Group (GMALL) is ongoing in the Northern
Italian Leukemia Group (NILG), the Polish Leukemia Group and the Spanish PETHEMA group.

Since 2007 the Swedish group uses the protocol.
= EWALL Depocyte Trials
The NILG study with Depocyte in prophylaxis was started. In the GMALL elderly study the

planned patient number was achieved and follow-up is awaited.

= EWALL Chemotherapy Backbone for Elderly ALL

The trial with Dasatinib for elderly Ph+ ALL was extended in order to achieve a sufficient number
of Dasatinib treated patients. The trial with Forodesine in elderly Ph-negative ALL was postponed
since new data on the oral formulation had to be awaited.

= (Clofarabine in relapsed ALL

A new study with a clofarabine combination in relapsed ALL was proposed by R.Bassan.

= Blinatumomab
A joint European trial with Blinatumomab was proposed and will be conducted as a company
sponsored trial

= Antifungal prophylaxis

Intensive discussion including a questionnaire on preconditions for antifungal prophylaxis during

induction therapy of ALL took place. A study may be started as company sponsored trial.

Spread of excellence

With the website of the project a basis for internet-based information exchange and creation of a
virtual center of excellence on adult ALL was maintained.

Members of the WP were also active speakers of educational sessions on national and international
meetings and made contributions to textbooks (6.24d).

Hoelzer D: Allogeneic Stem Cell Transplant in Acute Lymphoblastic Leukemia: Who and When?
(ASCO Education Session 2009)

Hunault M : Acute Lymphoblastic Leukemia in Adolescents and Young Adults: Is the Treatment
Paradigm Changing? ( ASCO Education Session 2009)

Ottmann O.G.: Treatment of Ph+ ALL (ASH Education Session 2009)



Recommendations and guidelines

The chapters were submitted and edited. The printing of the book had to be postponed due to the
difficulties with the regulatory realisation of a planned educational grant for printing of the book. The
problem will most probably be solved in collaboration with the newly founded European Leukemia

Foundation which can accept the grant.

Foundation of a EHA-EWALL Working Group
In order to integrate the EWALL in the work of the European Haematology Association the EWALL

applied for acceptance as a EHA working group which was granted in 2009. This increases the
sustainability of the group and will offer the opportunity to organise working group meetings during
the annual EHA congress and thereby present the EWALL work to a broader audience of the EHA

members.

Extension of the network

Another important goal was the extension of network by inclusion of additional network participants
from other European countries. The aim is to integrate countries which have national study groups
dedicated to ALL but not individual hospitals. The EWALL supported the foundation of an Austrian
study group for adult ALL. This group was founded in 2009 and joined the EWALL with Ulrich Jager
and Alexander Hauswirth. (D 6.24d). Negotiations with several Slovenian centers took place with the

am to initiate foundation of a Slovenian ALL study group.

Publications

The members of the workpackage have developed a large number of national and international
publications and were international opinion-leaders in many respects although these publications were
not directly initiated by the network. The development of joint publications was not a primary aim of
the workpackage. In 2009 a publication of a joint analysis of autologous SCT according to MRD
appeared (see Annex Section 3, WP 6-1).

Deviation from the workprogram and corrective actions taken: identify the nature and the reasons for

the problem, identify contractors involved

In 2009 the work of the European Working Group for Adult ALL (EWALL) was continued although —

despite travel expenses for one working group meeting - no funding was available.



List of Deliverables WP 6, 2009

Estimated
Deliv. Deliverable Name Date due Actu_aI/Forecas indicative Used indicative | Lead
No. t delivery date | person person months*) | contractor
months
WP6 ALL
6.5 Regl.llar'WP mf':etings anq symposiums 67-78 2009 0 12 Gokbuget,
(during international meetings) Hoelzer
6.20 | WP Management including reports 67-78 2009 0 2 Gokbuget,
Hoelzer
Extension of web-based information .
L . Gokbuget,
6.21c | and communication services on ALL, 67-78 2009 0 5
. Hoelzer
continued
6.24d Support of newly fur}ded European 67-78 2009 0 5 Gokbuget,
study groups and education Hoelzer
Gokbuget,
Hoelzer,
Bassan,
Ribera,
Extension of registry of ongoing Dombret,
.25 European ALL studies 67-78 2009 0 3 Foa,
Meloni,
Martinelli,
Ottmann,
Giebel
Gokbuget,
Hoelzer,
Dombret,
Bassan,
Ribera,
6.27d Actiyation of further joint European 67-78 2009 0 20 Rousselot,
studies Ottmann,
Foa,
Meloni,
Fielding,
Giebel,
Doubek
Gokbuget
Hoelzer,
Dombret,
Joint publication with  European Bassan,
Working Group for MRD analysis and Ribera,
55 Pediatric study groups on standards in 66 2009 0 2 Ottmann,
MRD analysis Foa,
Fielding,
Giebel,
Doubek
List of milestones WP 6, 2009
Milestone Milestone Name Date due Actu_aI/Forecast Lead
No. delivery date contractor
WP 6 ALL
Joint publication with Eqropean Wotkin'g Gokbuget
6.39 Group for MRD analysis and Pediatric 66+ 2009 Hoelzer
study groups on standards in MRD analysis




Section 3: Consortium management

Regarding previous participants of the WP the following changes occurred

New participants of the WP6:

The Austrian ALL study group with the following representatives joined the EWALL: U.Jéger,

A .Hauswirth

Section 4: Other Issues
Ethical issues: none, Competitive calls: none

Section 5: WP-Performance

Performance indicators

Status

Number of clinical trials started and/or completed

European joint studies: 5 (4 planned)

Improved predictive, prognostic or quality of life assessments

Analysis of prognostic factors in European
ALL trials, Joint proposal for a geriatric score,
Consensus for MRD-analysis (BCR-ABL,
gene rearrangements)

Degree of harmonization of trials

Ongoing

Number of SOPs and consensus papers

2 consensus paper prepared for website
Patient info.,prepared for website (8 languages

Number of publications

1 paper, 1 submitted, 38 additional papers

Number of meetings

5

Number of meta-analyses

0

Number of accredited trials

>20




CLL (WPO0O7)

Objectives and starting point of work at beginning of report period:

The European Research Initiative on Chronic Lymphocytic Leukemia (ERIC/WP7) comprises a well
established association of more than 250 European/international clinicians and/or scientists, dedicated
to creating a translational platform for clinical and basic research activities in the field of chronic
lymphocytic leukemia (CLL). Over the past 8 years, ERIC has established an excellently working
information- and communication structure and a notable core of world-wide recognized CLL
specialists. With the election of a new board of directors, including Professor Emili Montserrat
(Barcelona/Spain) as the executive chairman of ERIC in December 2008, ERIC has entered a new era
of further development, restructuring and activities. During 2009, the main ERIC Secretariat office
was transferred to Barcelona. However, parts of the ELN related administration and representation of
ERIC are still carried out in Germany by former chairman and co-founder Professor Michael Hallek
and the Cologne office (University of Cologne, Department of Internal Medicine I). 2009 was the first
year that ERIC has successfully performed as a Scientific Working Group (SWG) within the European
Hematology Association (EHA). As per the deliverables of WP7/ERIC, the following activities have

been carried out during the past 12 months:

Progress towards objectives — tasks worked on and achievements made with reference to planned
objectives
7.5 Regular WP meetings
1. As every year, 3 business meetings and one scientific workshop were held by ERIC/WP7 in
2009:
19th ERIC Meeting at the 6th Annual Symposium of the ELN, Wednesday, February 03, 2009
Attendance: Approximately 45 participants from EU and non EU countries
The major goal of this ERIC/WP7 meeting, shortly after the general assembly in December
2008, was
e to introduce Professor Montserrat to European members, who had not been able to attend
the ASH-based ERIC meeting,
e to summarize the status quo of all ongoing project activities and
e to perform “brainstorming” for future structural and project news within ERIC.
The meeting was kept informal for open discussion.
2. ERIC/EHA Scientific Meeting/Workshop at the European Hematology Association (EHA)
Congress, Berlin, June 04
Attendance: Approximately 120 participants from EU and non EU countries
As mentioned in recent reports, for the past years the annual EHA congress has become a

fixed meeting venue for a series of very successful Scientific Workshops/Meetings, carried



out by ERIC/WP7. In 2009, the tradition was continued by ERIC, now additionally
representing a Scientific Working Group of EHA, with a series of invited top speakers from
Europe and the U.S. (see agenda attached). As an overall topic of the meeting “The role of the
microenvironment in CLL” had been selected by the Scientific Committees of ERIC,
reflecting one of the current hot topics and fields with most progress in CLL research. The
scientific workshop was well anticipated and visited by members and other EHA congress
attendees.
3. 20th General Meeting of ERIC Members, Berlin, June 04, 2009
Attendance: Approximately 80 participants from EU and non-EU countries
Prior to the official scientific workshop in Berlin (see 2.), a separate “business meeting”, open
to members and any newly interested EHA visitors, was held, focusing on comprehensive
updates of ongoing and potential new project activities of ERIC (see agenda attached). Slides
presented at the meeting were published on the ERIC webpage (www.ericll.org).
4. 21st General Meeting of ERIC Members, New Orleans, December 07, 2009

Attendance: Approximately 50 participants from EU and non EU countries
As every year, the ERIC/WP7 community was gathering in context of the “ASH Breakfast
Meeting” carried out by the ELN at the annual congress of the American Society of
Hematology (ASH, New Orleans, USA). According to the agenda, one major topic of interest
was the current and future funding situation of ERIC/WP7. Besides usual short updates to
current/new project activities, mainly strategies to launch future funding options from private
and industrial sources were discussed.

The next ERIC assembly is going to place in Mannheim/Germany during the 7th Annual Symposium

of the European LeukemiaNet (Feb 2, 2010).

7.6 LP reports to NMC regarding structure, trial activities and integration of national leukemia
trial groups
See schedules for the ERIC/WP07 meetings in Mannheim, Berlin and New Orleans 2009.

7.8e Treatment of early stage, high risk CLL with FCR continued

The evaluation of early treatment with fludarabine/cyclophosphamide/rituximab (FCR) versus watch
and wait in early stage high risk CLL is one main focus of transnational clinical trial activities of
WP7/ERIC, carried out by German and French CLL study groups as previously described.

In 2009, Germany and France as the trial sponsoring countries finished trial recruitment with
approximately 850 patients, registered by participating centers in 4 countries (deliverable D7.8
fulfilled). Unfortunately, legal and administrative requirements could not be fulfilled timely in the
Czech Republic in order to allow Czech investigators to register patients (despite fulfilling ethical

requirements and ethical approval). Over-recruitment of patients over the presumed number of 600



patients was required due to the unexpected lower number of high risk patients according to protocol
definitions. In addition to completed trial recruitment, both sponsoring countries, Germany and
France, have meanwhile established congruent data bases, which are currently undergoing quality
testing activities. Data entry and management has been commenced in France and Germany. Data
collection and continuous data cleaning, including medical review and data querying are currently
ongoing and comprise a long-lasting and elaborate process. The harmonization of data documentation
and data management including handling of queries, adverse events, SOPs etc. between the study
groups in Germany and France is also an ongoing important prerequisite within this project. It is more
difficult, time and man power consuming than originally assumed and is continued within deliverable

D7.16.

7.9e Exchange of study protocols of open clinical trials, information on structure and trial
activity of national CLL trial groups

The development of new potential curative treatment modalities for CLL and related diseases is one
long-term goal of WP7/ERIC. Therefore, one ERIC objective is to support phase I/II/III trials with
new agents alone or in combination with established therapies (purine anaologues, alkylating agents)
in CLL and/or related entities. According to previous reports, the following protocol exchanges have
been active within ERIC:

e Protocol on chemoimmuntherapy with FCR versus watch and wait in early CLL;
German/French study group (GCLLSG/FCGCLL)

e Protocol on recommendations for stem cell transplantation in T prolymphocytic leukemia (T-
PLL) and development of a national registry documentation for transplant cases in T-PLL
(responsible: P. Dreger, Heidelberg/Germany, see D7.16c)

CLL cases with p53-abnormalities are continuously collected on a molecular and clinical basis
(including sequence characteristics but also clinical routine data) by the p53 working group
(responsible: Stephan Stilgenbauer, Ulm, Germany), as previously described. Deliverable D7.9
belongs to the long-term efforts of WP7/ERIC and fulfilment will last up to and exceed month 78.

7.10c Common data safety monitoring boards in clinical trial on CLL in Europe

The first exemplary Data Safety Monitoring Board (DSMB) within ERIC was constituted for the
ERIC supported clinical trial protocol on early stage CLL patients, which is part of deliverable 7.8.
Eva Kimby (Stockholm/Schweden) and Peter Hillmen (Leeds/UK) have been selected as independent
reviewers of data acquired within this transnational study for any interim, final or follow up analysis in
future. The DSMB has been instituted by the German and French CLL study groups to review the
clinical plausibility and safety of data collected during the study, as previously described. With
finished patient recruitment for deliverable 7.8e, data for a first interim analysis are expected to be

available in fall 2010, and represent the first peak of activity of the DSMB. With respect to ongoing



and presumably long lasting trial follow up in deliverable 7.8 (due to included early stage CLL
patients with long times to progression), the ERIC based DSMB will be a continuously working and

developing institution beyond month 78 of funding.

7.11e Web-based information- and communication services on CLL refined and up-dated

One of the major goals of deliverable 7.11 is to maintain and spread updated information on the
mission, goals and activities of ERIC/WP7 to clinicians/scientists, who are interested and/or active in
the field of CLL. During the past 12 months the content of the ERIC core webpage
(http://www.ericll.org) has been maintained and updated on a regular basis. Upcoming meetings,
meeting agendas and minutes have been announced on the web page regularly. In addition to the core
web page, the concordance of project specific web pages for “the harmonization of MRD analysis in
CLL” (deliverable 7.24, www.mrd-cll.org) and the “ERIC consensus and review board on IGHV-
analysis in CLL” (deliverable 7.23, www.ericll.org/projects/IGVHMutationalAnalysis.php) require
additional web skills and high maintenance efforts: Continuous improvements and further
development of the webpage setup, programming, structure and contents are ongoing. This task will

be continued as deliverable 7.11. of WP7 beyond month 78.

7.12d Assess and create new guidelines for diagnostic and therapeutic management of CLL

Deliverable D7.12. is fulfilled, as previously reported.

7.16e Harmonisation of clinical study protocols and trial accessories between national CLL
study groups

The harmonization of clinical study protocols and trial accessories between national CLL study groups
has been exemplary initiated within deliverable D7.8 (treatment of early stage, high risk CLL with
FCR versus watch and wait). In this pilot trial, the harmonization of the complete data management
process including data documentation, handling of queries, adverse events, SOPs etc. between the
cooperating study groups in Germany, France and other participating countries has been difficult, and
by far more time and man power consuming than originally assumed. It also exceeded the input and
operating expenses provided by each country for the “regular” trial conduction. As one successful step
within the past 12 months, two data bases with an agreed framework consensus of patient data items
have been established between German and French study groups in collaboration with the company
WISP (Wissenschaftlicher Service Pharma GmbH, Langenfeld, Germany). While quality control and
assurance activities by data base programmers on both sides are ongoing, both countries continue to
collect completed CRFs and continue to perform continuous medical review, query processing and
monitoring of participating study sites. The goal of deliverable 7.16 is to create exemplary harmonized
trial accessories required to ensure high data quality in transnationally performed clinical trials. Setup

of a completely harmonized and audit-withstanding clinical trial between several countries continues



to stay a big challenge for established study groups. According to our experience it is not
accomplishable for public study groups without industrial support and funding. Further progress of

this deliverable will take at least further months up to month 78 and requires more person-months.

7.17c First proposal of definition, standardization and harmonization of cytogenetic analysis in
CLL
The deliverable is fulfilled, as previously described. Ongoing activities on p53 mutational and

functional analysis are continued with deliverable D7.26.

7.18c First proposal of definition, standardization and harmonization of ZAP70 analysis in CLL
The deliverable has been fulfilled, as previously described. Follow-up project activities are continued

as deliverable D7.25.

7.19d Evaluation and follow-up of patients with advanced CLL treated with FCR/FC — progress
report

The treatment of advanced CLL with fludarabine, cyclophosphamide with or without addition of
rituximab (FC versus FCR) has been investigated as multinational open-label randomized phase 11
trial on behalf of the GCLLSG and multiple European and international centres, also represented
within ERIC. In addition to the first analysis of trial data in 2008, a follow up evaluation of available
data was performed and presented at the recent ASH congress in New Orleans in December 2009 (see
Hallek et al., ASH 2009): In updated analyses, treatment with FCR chemoimmunotherapy did not only
improve response rates and progression-free survival (PFS, as reported previously) but also overall
survival, when compared to the FC chemotherapy: The overall survival rate at 37.7 months was 84.1%
in the FCR arm versus 79.0 % in the FC arm (p=0.01). In both arms, the median overall survival (OS)
had not been reached. Further subgroup analysis showed, that only patients in Binet stages A and B
showed a superior OS after FCR treatment (Binet A: HR 0.19, CI 95%, 0.023-1.613 p=0.09; Binet B:
HR 0.45, CI 95%, 0.296-0.689, p<0.001; Binet C HR1.4, CI 95%, 0.843-2.620, p=0.168). Treatment
related mortality was reported in 8 (2.0%) pts in each arm. Of these, 7 FC-treated pts and 5 FCR-
treated patients had died from infections related to treatment. Further multivariate analysis was
performed to evaluate factors predicting outcome. Age, sex, FCR-treatment, response, number of
cycles (0-3), 17p-deletion, increased serum levels of thymidine kinase and B2-microglobulin and
unmutated IGVH genes were shown to be independent prognostic factors predicting OS or PFS.

In conclusion the deliverable confirmed that treatment with FCR chemoimmunotherapy is more
effective than FC chemotherapy in previously untreated CLL patients. Furthermore, for the first time a
survival benefit was demonstrated in a randomized setting for first-line treatment in CLL. The partial
failure to demonstrate a benefit for FCR treatment in Binet stage C patients was discussed as

potentially related to the higher tumor load in such patients. However, the results corroborate the



recommendation to use FCR as standard treatment in physically fit patients with CLL and in need of
therapy. Future work for the deliverable includes a continuous follow up, data cleaning and
management of continuously incoming data for long-term evaluation of patients and update trial
outcomes. Data of the first analysis have been submitted for full publication. Thus, deliverable D7.19
is fulfilled, however, long-term follow-up requires ongoing action, which comprises a new ERIC/WP7

deliverable.

7.20d European platform for phase I/11 trials

In the past funding periods the difficult aspects of performing clinical trials in rare disease entities
have been discussed intensively in our activity reports at the examples of the following ERIC-
supported trial protocols (deliverable 7.26):

e Protocol of primary or advanced T-PLL (Phase II trial of combined immunochemotherapy
with fludarabine, mitoxantrone, cyclophosphamide and alemtuzumab (FMC-alemtuzumab) in
patients with previously treated or untreated T-prolymphocytic leukemia T-PLL2, responsible:
Georg Hopfinger, Vienna/Austria)

e Protocol of primary or advanced B-PLL (Phase II trial of combined immunochemotherapy
with fludarabine, cyclophosphamide and rituximab in previously treated or untreated B-
prolymphocytic leukemia, B-PLL, responsible: Michael Herold, Erfurt, Germany.

Despite tremendous efforts by local and European wide study groups, the spread of trial information
via ERIC and negotiations with companies and application for public funding, as previously described,
it was not possible to overcome financial and regulatory requirements to launch these trials in the
sponsoring countries so far. This has been disappointing for responsible investigators, the ERIC
community and patients. Current rescue strategies are considering re-application to public funding
opportunities and design of a register trial. Further ideas and strategies are currently discussed among
ERIC investigators and will be topic of future ERIC meetings. Thus deliverable will be a continuous

task of ERIC/WP beyond month 78.

7.21d European survey on treatment modalities in CLL patients

Under guidance of Vincent Levy (Paris), ERIC is performing a prospective multicenter international
internet-based survey on clinical CLL practice. Aim of the project is the evaluation of treatment
modalities and behaviour of clinicians in selecting diagnostic and treatment regimens for CLL patients
in different situations of clinical disease presentation. As an assessment tool, 7 CLL specific case
vignettes are used, which have been shown to be valid tools to assess the quality of clinical practice.
The study is conducted among hematologists within Europe, Israel, South America and Australia,
actively engaged in treating CLL patients, participating or not in clinical trials and from all types of
medical structures (from private practice to large tertiary centres). Within the past 12 months the

following steps have been accomplished:



After an initial phase of vignette quality assessment and control the study is currently running in
second phase and evaluated as a large-scale European and International survey. Contacts to European
and other countries interested in participation have been partially established via ERIC.

Responsible contact person for the project is Vincent Lévy (Centre d’Investigations Cliniques, Hopital
Saint Louis, Paris, France). This interesting and innovative deliverable is not yet fulfilled and will last

until month 78 for being fully accomplished.

7.22 Notarial institution/foundation of the ERIC association

The notarial/legal foundation of the ERIC association according to German law has been a long lasting
process, which has been complicated by legal requirements and the international structure of the ERIC
board and association, which put additional challenges on the legal prerequisites and approval process.
The goal of this deliverable is to give ERIC a legally acceptable structure and to introduce ERIC as an
incorporated society in the German register of associations. This aim is accomplished in cooperation
with a notary office, G. Brambring/M. Hermans in Cologne and in collaboration with the German
local court in Cologne. After several revisions of the bylaws according to requests from the German
court, adoption of the revised bylaws by the ERIC assembly in December 2008 in San Francisco and
election of Professor Michael Hallek as the administrative officer of ERIC within Germany, the
processing of the ERIC paperwork by the German court is ongoing. The German court has required
additional notary-confirmed signatures from the ERIC board members Eva Kimby and Emili
Montserrat, which are currently collected by the Cologne office. This step is expected to complete
legal requirements to finally register ERIC as an association (e.V.) according to German law.

Deliverable D7.22 is close to be fulfilled.

7.23c Harmonization, consensus, online support for interpretation and collection of
“problematic cases” in IGHV gene mutational analysis
The “IGHV”-working group is dedicated to standardize, harmonize and teach the correct way of
mutation-analysis of rearranged immunoglobulin heavy chain variable (IGHV) region genes in
patients with CLL. In several trials the I[gHV mutation status has been proven to be one of the most
potent prognostic factors for treatment and long-term outcome in CLL patients. Therefore, the creation
of consensus guidelines for IGHV mutational analysis in clinical practice and trials has been one of the
major focuses of the IGHV working group. In some patients, the analysis or interpretation of IGHV
sequences is very difficult and not immediately conclusive. The IGHV group has established a very
successful online system, offering online consultation/support for centers having difficulties in
interpreting IGHV sequences and collecting IGHV sequences from participating centers throughout
Europe (see previous activity reports). In 2009 the IGHV group had the following activities:

1. Continuous web-based/online support for trouble-shooting in IGHV sequence analyses:

Over the year 80 queries from several countries throughout Europe and the US were received.



Most frequently, “troubled” sequences included insertions and/or deletions or single
unproductive rearrangements, which hindered complete alignment with IGHV germline
sequences.

The IGHV group was collaborating with IMGT (International Immunogenetics Information
System) in order to refine the programmed analytical tools for the automated IGHV sequence
analysis and alignment with germline sequences offered by www.imgt.org (IMGT/V-Quest).
With the implementation of new bioinformatic/programmed tools, the detection and
denomination of insertions, duplications and deletions with the IMGT/V-Quest system has
been improved tremendously. Clinicians/scientists using IMGT/V-Quest can now retrieve
more comprehensive and detailed information about inserted/deleted or duplicated
nucleotides, when analyzing an affected IGHV sequence case.

According to last year the “IGHV group” performed a very successful teaching workshop on
IGHV mutational analysis in Thessaloniki (Greece) in September 24/25 2009, sponsored by
the ELN/ERIC and industrial support. Again 60 physicians/scientists (25 applications had to
be turned down!) from more than 15 countries participated in the two-day course about the
methodology, sequencing, interpretation and reporting of IGHV analyses. The next
educational workshop of the IGHV group for 2011 is planned to be carried out in Italy.
Following the very successful first book release (title: “Immunoglobulin gene analysis in
chronic lymphocytic leukemia”), which was also supported by the ELN/ERIC, the IGHV
working group is currently preparing another book about “biological diagnostic markers in
CLL”. It will include modern diagnostic tools, like the immunoglobuline analysis, MBL
diagnostics, flow cytometry, microRNA analysis etc. and focus on the future clinical

application and potential of such diagnostic parameters.

Other scientific activities of the group in future include the work on bioinformatic tools to improve the

analysis of incomplete immunoglobuline VDJ rearrangements and the creation of an user alerting

system for troubled immunoglobuline sequences in the IMGT/V-Quest system. Overall, the

accomplishments of this prospering working group within ERIC provide long-term benefits and output

for the general scientific community and will last beyond month 78.

7.24c Harmonization and quality control of MRD diagnostics

The MRD (minimal residual disease) working group under guidance of Andy Rawstron (Leeds, UK)

focuses on continuous improvements and standardization of MRD analysis techniques in CLL, as

described in earlier activity reports. Besides the ongoing online support provided by the management

and maintenance of an ERIC-connected MRD web page (www.mrd-cll.org), the working group

continues to work on the following goals:

To develop a quality control system for MRD analysis which simplifies a sort of “screening”

assay for routine MRD assessment in CLL



e To develop a standardized 6-colour flow cytometric assay running under the quality control
aspects developed above.

Compared to 2008, ongoing activities of the working group in 2009 have not changed and concentrate
on the following aspects.

e To determine optimal antibody combinations by investigating electronically manipulated data
in 4/5/6-color formats

e To conduct dilution studies between European wide participating centers: representative data
files were sent to Milano, Kiel & Barcelona and are under investigation

e To establish/re-develop a “rapid screening approach” of MRD by flow cytometry using the
minimally required antibody combination for the highest number of correct MRD estimations
(500 cases are tested so far, further tests are ongoing, this approach may be highly effective
during treatment but response assessment usually requires a full MRD panel)

e To establish, evaluate and improve an MRD quality control data analysis scheme: First e-trial-
results have been collected from 16 centres (of 31 registered, each centre has to process a
given CLL case with a certain amount of residual CLL cells and denominate the
number/percentage of detected CLL cells).

e Collection and review of difficult MRD cases, discussion and continuous online support.

The accomplishment of these tasks has to be continued under the auspices of ERIC beyond month 78.

First results will be presented and discussed in the ERIC community in 2010.

7.25¢ Harmonization and quality control of ZAP70 analysis in CLL
ERIC/WP7 has initiated a “ZAP70-network” which is coordinated by Florence Cymbalista and Remi
Letestu (both Paris/France). Overall goal is the development of a harmonized system of ZAP70
analysis and quality control tools, which can be recommended as a standardized approach for routine
application. Several scientists from 10 different countries including Europe and Canada are
collaborating in this network. Recent working steps of the ZAP70-network were based on the
validation of previously established (electronic) flow data (first e-trial) and included the evaluation of
established e-protocols by circulating “real” fresh patient blood samples between participating centers
(second practical trial). As described in the last year activity report the deliverable has been fulfilled
and reached the following goals:
e To develop a validated standardized method for ZAP70 analysis applicable to whole blood
e To optimize the control of fluorescent background and other parameters influencing data
quality
e To optimize the method using newly available antibody reagents (i.e. ZAP70-antibody of the
SBZAP clone)



Results were presented to the ERIC community in 2008. However, the publication of results is
pending. Future work will be focussed on the comparison of current results to other ZAP70-assessing

techniques like polymerase-chain reaction and the further evaluation for routine assessment strategies.

7.26¢ Collection & investigation of functional aspects of p53 mutation

The “p53 working group” within ERIC comprises a very active subgroup of scientists/clinicians from
9 European countries interested in p53 (a tumor suppressor inactivated in several tumor subtypes, also
in a subgroup of CLL patients with very poor prognosis) related translational and basic research.
Within the past year the following activities have been accomplished:

e A large series of 268 different pS3 mutations in 254 patients has been collected and
characterized. Mutations have been identified as mostly missense mutations (74%), followed
by deletions/insertions (20%), nonsense mutations (4%) and affecting splice sites (2%). The
most frequent amino acid positions of mutations have been determined (i.e. AA 175, 179, 248,
273). Detailed results were published by the p53 working group in several journals or at ASH
(see Annex Section 3, WP 7-2).

e Further focus of the p53 working group is to retrieve clinical correlations between p53
mutations and treatment outcome and longterm prognosis in clinical trials. Therefore, the
group is promoting “p53 trials”, where refractory CLL patients with or without affected p53
gene loci can be included. One example is the CLL20O trial by the German CLL study group
(phase II study of subcutaneous alemtuzumab combined with oral dexamethasone, followed
by alemtuzumab maintenance or allogeneic stem-cell transplantation, in CLL associated with
17p deletion or refractory to fludarabine) or the meanwhile closed CLL206 NCRI trial (phase
IT study investigating the role of alemtuzumab (iv or sc) plus methylprednisolone in CLL
patients with p53 deletion)

e A “p53 workshop” for ERIC members and interested non-members to encourage scientific
exchange and discussion on p53-related topics in CLL was performed in context of the ERIC
meeting at the EHA congress in Berlin, June 4, 2009. The workshop was very well anticipated
and visited by ca. 50 participants. Due to its success, the working group is planning to set up
pS53-workshops on an annual basis, if respective funding is available.

The deliverable has been successfully established and produced publishable results. However, due to
the biological and clinical high relevance of p53-aberrations for CLL treatment outcome and

prognosis, the deliverable will be an ongoing and long-lasting “task-force” of ERIC.

7.27c Phase I/11 trial platform for the treatment of rare subentities T-PLL and B-PLL
With the phase I/II trial platform launched in deliverable 7.20 focusing on the so far NOT successfully

activated studies on



e the reatment of primary or advanced T-PLL (Phase II trial of combined immunochemotherapy
with fludarabine, mitoxantrone, cyclophosphamide and alemtuzumab (FMC-alemtuzumab) in
patients with previously treated or untreated T-prolymphocytic leukemia T-PLL2, responsible:
Georg Hopfinger, Vienna/Austria),

e the treatment or advanced B-PLL (Phase II trial of combined immunochemotherapy with
fludarabine, cyclophosphamide and rituximab in previously treated or untreated B-
prolymphocytic leukemia, B-PLL, responsible: Michael Herold, Erfurt, Germany,

Deliverable 7.20 covers contents of 7.27, please see there for details. The creation of a common
diagnostic platform on prolymphocytic diseases in Germany with a new central reference laboratory in
Cologne (responsible: Dr. Marco Herling, University of Cologne) has been one step forward within
the past year. First diagnostic samples have been received and processed by the Cologne laboratory.
Other European diagnostic laboratories interested in PLL-diagnostics have shown their interest and
willingness to collaborate for future European wide trials on PLL-related diseases. Deliverable D7.27

is ongoing beyond month 78.

7.28 Recommendations for (allogeneic) stem cell transplantation (SCT) in T prolymphocytic
leukemia (T-PLL)

About 2 years ago WP 7/ERIC and WP14 (“Stem Cell Transplantation”) established a European
platform for transplantation studies as a joint effort via ERIC in cooperation with the CLL
subcommittee of the EBMT (European group for blood and bone marrow transplant, responsible
subcommittee chairman: Peter Dreger, Heidelberg/Germany). Both groups have been collaborating to
define “recommendations for (allgeneic) stem cell transplantation (SCT) in T prolymphocytic
leukemia (T-PLL)”. The final edition of the recommendations has been published on the ERIC
webpage (www.ericll.org), as previously described (deliverable partially fulfilled). Since it has been
impossible under the current regulatory framework to perform an international prospective trial on
stem cell transplantation in T-PLL (see deliverable 7.27), the EBMT has established a register trial,
were transplanted T-PLL patients can be registered and be evaluated retrospectively. In addition to
retrospective patient registration and analysis, 23 European centers have agreed to register T-PLL
patients prospectively, prior performance of their transplantation, to allow early data collection and
evaluation. The trial is supported by ERIC and first data status and results of 13 autologous
transplanted patients, 52 allogeneic transplanted patients and 27 prospectively registered patients were
discussed at the latest ERIC meeting in New Orleans. Deliverable 7.28 will stay a long-lasting activity
of ERIC/WP7 with fulfillment beyond month 78. Main goal of the activity is to intensify networking
between WP7 and WP14 as well as the exchange and spread of expertise and trial efforts on stem cell

transplantation in CLL.



7.29 Improvement of long-term follow-up of CLL patients in European trials

One of the recently launched ERIC projects is the implementation of a new trial system to collect
long-term follow-up data in randomized phase IlI trials within Europe. Previously published phase 111
trials in CLL show median observation times ranging from 22 to 41 months, most of the trials exhibit
only around 2 years of observation time. One reason for the unacceptable availability of long-term
follow up data in clinical trials is the limited affordability for non-commercial study groups to
accomplish long-term follow up data collection, management and evaluation. The ERIC trial system is
planned to be conducted as a web-based repository, further details have been described in the last
activity report. The project is aiming to collect long-term data including the following items: the date
of the annual follow-up, status of the patient (alive/dead), disease status (CR, PR, SD or PD),
incidence of secondary diseases, further therapies and responses and death related informations.
Responsible leaders of this project are Peter Hillmen (Leeds, UK) and Barbara Eichhorst (Cologne,
Germany). Within the past year negotiations with companies have been carried out to set up legal,
ethical and practical requirements for the project. In collaboration with a CRO company, ICON, first
steps to realize the follow up trial system have been undertaken and were presented and discussed at
the last ERIC meeting in New Orleans. Currently, the group is working on solutions for the complex
ethical situation regarding approval to acquire long-term follow up data on a European level, the setup
of the remote trial system available for multiple countries, the governance of data flow, management
and the overall system, and the maintenance of long-term confidence of investigators participating in

the long-term follow-up system. Deliverable 7.28 is ongoing beyond month 78.

7.30 Promotion of ERIC for the sustainability of WP7
The main goal of ERIC is to promote the development and sustainability of clinical, translational and
basic research activities on CLL. To accomplish this goal on a long-term basis and sustain ERIC as a
European and world-wide recognized platform for CLL research, in 2010 the ERIC Board and
Subcommittees are focusing on the following topics:
e to consolidate a professional secretariat office in Barcelona which allows further improvement
of the structure and administrative organisation of ERIC.
e to consolidate the different working groups/subcommittees by facilitating the organization of
specific scientific meetings and
e to facilitate effective transversal collaboration between the different working groups.
e to set up an annual retreat commencing in 2010 where leaders of the working
groups/subcommittees together with the Board can establish long-term strategies/goals plus
set a strategic research agenda for the coming year.

e to promote new projects in different research areas of interest in CLL.



e to improve the website by creating a slide bank consisting of powerpoint presentations or
other scientific material provided by the different working groups and speakers during ERIC
meetings.

e to create an educational link through the website (ie, publications of difficult clinical cases)

e to raise future funding sources from European institutions and pharmaceutical companies.

e to establish permanent communication with different professional societies (European
Hematology Association, European Bone Marrow Transplantation) and to disseminate
information to them.

e to encourage publications aimed at the above mentioned aims.

Deliverable 7.28 is ongoing long-term effort beyond month 78.

Deviations from the work program and corrective actions taken: identify the nature and the reasons
for the problem, identify contractors involved

None

Deliverable List WP7, 2009

Deliv Actual/Foreca SSrEe) | Uesd
. Date ; indicative | indicative | Lead
. Deliverable Name st delivery
due person person contractor
No. date »
months months*)
WP7 | CLL
7.5 | Regular WP meetings 54,59,66 67,73, 80 0 2 Hallek
LP reports to NMC regarding
7.6 | structure, trial activities and | 5466 84 and bevond 0 2 Hallek
integration of national leukemia trial Y
groups (1 page, bullet point style)
7.8e | Treatment of early stage, high risk | 72 and 0 6 Hallek
CLL with FCR -continued beyond 78 and beyond
Exchange of study protocols of open
7.9¢ | clinical trials, information on | 72 and 0 4 Hallek
structure and trial activity of national | beyond 78 and beyond
CLL trial groups
Common data safety monitoring 72 and
7.10c | poards in clinical trial on CLL in 78 and beyond 0 1 Hallek
beyond
Europe
Web-based information- and 72 and
7.11e | communication services on CLL bevond 78 and beyond 0 5 Hallek
refined and up-dated y
Assess and create new guidelines for
7.12d | giagnostic and therapeutic 60 68 0 0 Hallek
management of CLL
Harmonisation of clinical study 72 and
7.16€ | protocols and trial  accessories bevond 78 and beyond 0 4 Hallek
between national CLL study groups y
First  proposal of  definition, )
717¢ | standardization and harmonization of 66 66 0 2 Stilgenbauer
cytogenetic analysis in CLL
First  proposal of  definition,
7.18¢ | standardization and harmonization of 66 66 0 2 Hallek
ZAP 70 analysis in CLL




Evaluation and follow-up of patients
7.19d | with advanced CLL treated with 66 66 5 Hallek
FCR/FC — progress report
7.20d | European platform for phase I/Il | 72 and 78 and beyond 3 Levy
trials beyond
7.21d | European survey on treatment | 72 and 3 Lev
modalities in CLL patients beyond 78 and beyond Y
7.22 | Notarial institution/foundation of the 60 68 2 Hallek
ERIC association
Harmonization, consensus, online
7.23c | support for ) interpretation ':':u?d 72 and 78 and beyond 5 Ghia
collection of "problematic cases" in | beyond
IGHV gene mutational analysis
7.24¢ | Harmonization and quality control of | 72 and 4 Hallek
MRD diagnostics beyond 78 and beyond
7.25¢ | Harmonization and quality control of 66 7 3 Cymbalista
ZAP 70 analysis in CLL
7.26c | Collection &  investigation of [ 72 and 5 Stilgenbauer
functional aspects of p53 mutation beyond 78 and beyond
Phase I/II trial platform for the 72 and
7.27¢ | treatment of rare subentities T-PLL beyond 78 and beyond 4 Hallek
and B-PLL
Recommendations for (allogeneic) 72 and
7.28 | stem cell transplantation (SCT) in T bevond 78 and beyond 4 Dreger
prolymphocytic leukemia (T-PLL) Y
7.29 | Improvement of long-term follow-up | 72 and 4 Hallek
of CLL patients in European trials beyond 78 and beyond
7.30 E?;;lg;lon of ERIC for sustainability geZye(l)rrll(é 78 and beyond 5 Montserrat
*) if available
List of milestones WP 7, 2009
Milestone Milestone Name Date due Actual/Forecast Lead
No. delivery date contractor
WP 7 CLL
7.5 and Spread of excellence throughout by high-
quality scientific meetings, educational 54.59 66 78 and beyond Hallek
7.23¢ workshops and an ERIC lauched T (ongoing)
’ educational book release
Final release and publication of new
7.12 guidelines for diagnostic and therapeutic 60 60 Hallek
management of CLL
Harmonization of the CLL7 trial between
7.16 the German and French CLL study groups 72 and 78 and beyond Hallek
as example for future harmonization beyond (ongoing)
activities
First proposal of definition, standardization )
7.17¢c and harmonization of cytogenetic analysis 66 66 Stilgenbauer
in CLL
First Evaluation and successful report of
7.19d patients with advanced CLL treated with 66 71 Hallek
FCR/FC
European survey on treatment modalities in
7.21d CLL patients successfully launched and test 1;162 2?1((11 8 (zrrlld (E)iiy(;nd Levy
vignettes validated 4 gomeg
7.22 Notarial institution/foundation of the ERIC 60 68 Hallek
association
Continued and improved online support for
7.23¢ interpretation and collection of 72 and 78 and beyond Ghia
“problematic cases” in IGHV gene beyond (ongoing)
mutational analysis

93




Milestone f Actual/Forecast Lead
No. il 2EIEEES delivery date contractor
7.22 {a\ls(;gacrii:tli éﬁstitution/foundation of the ERIC 60 68 Stilgenbauer
Successful _ accomphshmgnt of 66 (first part), 78

7.28 recommendations for (allogeneic) stem cell 72 and and bovond Dreger
transplantation (SCT) in T prolymphocytic beyond Y &
leukemia (T-PLL) (prospective part)

Section 3: Consortium management

The European Research Initiative on CLL (ERIC/WP7) is a continuously growing institution, which is
more and more anticipated and recognized in Europe and world wide. 2009 was the prime time for
ERIC as a Scientific Working Group of the European Society of Hematology (EHA): The Scientific
Workshop offered by ERIC at the annual EHA congress was attracting increasing numbers of
clinicians and scientists and stood out through high-ranked and up-to date speakers and presentations.
ERIC/WP7 is continuously active in the education/spread of excellence on clinical and scientific
topics in CLL, predominantly by the p53- and IGHV-working groups. Besides the harmonization of
important diagnostic procedures in CLL (ZAP70 and MRD), evaluation of first clinical trial data on
FCR first-line treatment and the p53 mutation analyses have been most successful in 2009. With the
notarial registration of ERIC, the association is currently gaining legal format in Germany.

With the new chairman Professor Emili Montserrat and complete transfer of the ERIC office to
Barcelona in 2010, fundraising activities and infrastructural improvements will be an important focus
in the upcoming months. Overall ERIC/WP7 continuous to be a strivingly active and well prospering
group within the ELN and EHA, dedicated to the improvement of clinical and basic science and

treatment of CLL patients in- and outside of Europe.

Section 4: Other Issues
Ethical issues - none
Competitive calls - none

Section 5: WP-Performance

Performance indicators Status
Number of clinical trials started and/or completed 5
Number of patients recruited into clinical trials >1500
Number of patients included into registries n.a.
Improved predictive, prognostic or quality of life assessments ~1500
Degree of harmonization of trials Well established
Number of SOPs and consensus papers 5
Number of publications 39
Number of meetings 3(+D)
Number of meta-analyses 0
Number of accredited trials 2
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MDS (WP 08)

Objectives and starting point of work at beginning of reporting period

The collaborators of this network established a European platform for integration of MDS trial groups
and their interdisciplinary partners. This infrastructure prevents European fragmentation and augments
scientific interaction and collaboration. The platform communicates and decides about diagnostic
standards, prognostic tools, new molecular targets for new treatment modalities, and guidelines for
various treatment approaches. Clinical trials are prepared and perform on a European scale. In
addition, a MDS registry has been developed to determine incidence and disease patterns.

The starting point of work at beginning of the reporting period was as follows.

We had interacted with many different Workpackages of European LeukemiaNet for integrated
activities: e.g. Diagnostics WP10 (immunophenotyping in diagnostic guidelines in MDS),
Cytogenetics WP11 (cytogenetics in diagnostic guidelines in MDS), AML WP5 (development of a
common prognostic score), Minimal Residual Disease WP12 and Gene Profiling WP13, for
translational studies. WP-MDS interacted actively internationally with the EORTC Leukemia Group,
with the international MDS Foundation (several members of the steering committee are board
members of the MDS Foundation), with the European Hematology Association (EHA), with European
School of Hematology (ESH), and with numerous pharmaceutical companies which actively support
the MDS registry and other clinical or translational projects. Knowledge like new treatment modalities
and diagnostic and therapeutic guidelines were disseminated by meetings and presentation on the ELN
website.

Close cooperation with numerous European MDS study groups resulted in much progress on the
development of a European MDS Registry Study. All planned deliverables for this project have been
fulfilled and patient inclusion started in April 2008. The first interim analysis of the EUMDS registry
has been performed on the first 400 registered patients and these data have been presented at the 2009
ASH meeting.

Furthermore, new initiatives were taken like the study entitled “Prognostic significance and
longitudinal assessment of patient-reported quality of life and symptoms in intermediate II and high
risk myelodysplastic syndromes (MDS). An international multicenter observational study”. The aim of
this study is to obtain additional key data to further facilitate clinical decision-making in MDS
patients. This initiative fits very well in our deliverables on developing a frailty index for treatment
decision-making for older patients with MDS or AML. Therefore, this study proposal is incorporated

in our LeukemiaNet activities.

95



Progress towards objectives — tasks worked on and achievements made with reference to planned

objectives

8.5 Regular WP meetings

8.6

Annual ELN Symposium, MDS WP meeting, Mannheim, 3 Feb. 2009; 95 participants from EU

European MDS Registry project, Steering Committee meeting, Mannheim, Feb. 3, 2009; 16
participants

MDS symposium in Patras, 6th May, 2009: steering committee meeting of European low risk
MDS Registry” project: 16 participants

MDS symposium in Patras, 7th May, 2009: ELN MDS meeting on therapeutic guidelines;
attendance steering committee WPS; 16 participants

MDS Iron Chelation Think Tank during annual EHA meeting, Berlin 3 June 2009: 120
participants

Operational team meeting of European MDS Registry” project ,Amsterdam-Airport — July 01,
2009, 15 participants

European MDS Registry” project, Steering Committee and operational team meeting, London,
September 25, 2009; 26 participants

Eugesma Cost Action (BM 0801) second Workshop meeting “European Genetic and Epigenetic
studies in MDS and AML in collaboration with 5th ELN Workshop “Genetics in MDS”, 12-13
October 2009, Hannover, Germany, 45 participants

MDS Work Package 8 steering committee meeting during the ESH-MDS postgraduate training
course Mandelieu, October 24, 2009; 18 participants

The second Workshop on flow cytometry in MDS, 30-31 Oct 2009 in Munich, Germany (host:
Dr. W. Kern; chair: AA van de Loosdrecht); 70 participants

ELN Workshop at the Annual ASH meeting New Orleans: presentation of progress of projects
within MDS WP8

LP reports to NMC regarding structure, trial activities and integration of national trial

groups (1 page, bullet point style)

LP reports have been sent to NMC as requested.

8.49b Maintenance of the MDS WP8 section of ELN website

The MDS WP8 section of ELN website has been updated on a regular basis. A considerable number of

documents have been prepared and are presented on the LeukemiaNet website. In e-mails towards

participants, links to the website pages have been included.

Diagnostic Guidelines

8.25b Yearly update of the guidelines for diagnostic standards in MDS and presentation on the
ELN website
The MDS guidelines were revised on the basis of the new WHO classification, 4th edition 2008 and

presented on the ELN website.
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E. Hellstrom Lindberg and A. Porwit prepared a revised version of the guidelines: updated according
to WHO and revised regarding flowcytometry, according to minutes from the previous meeting. The
document was sent to all participants of the MDS WP. Many comments were received by email and E.
Hellstrom Lindberg summarized the major comments during the Mannheim ELN MDS WP 8 meeting.
The guidelines should include a work-up of suspected MDS or mixed MDS/MPNSs. It was proposed
and agreed to keep the MDS and AML guidelines separated because of the new WHO classification.
Both IPSS and WPSS will be included in the guidelines (WPSS is less validated compared to IPSS). It
was proposed and agreed to remove the WHO classification 2001. E. Hellstrom-Lindberg prepared a
new version of the guidelines using the comments of the MDS WP participants. This new version will
be published on the ELN website and evaluated after one year. It was suggested to add a section on the
website were participants may comment on the guidelines. In addition, it was proposed to add a
summarized version of these guidelines to the therapeutic guidelines which is in preparation for
publication.
The proposals for an ELN standardization protocol of Flow Cytometry in MDS have been presented
during the ELN MDS WP 8§ meeting in Mannheim, February 3, 2009
The following proposals were presented:

e Potential impact of flow cytometry in MDS.

e Proposed antigens of major importance in flow cytometry in MDS.

e Proposed marker combinations for flow cytometry in MDS.

e Proposed Concensus [%] on aberrant antigen expression in MDS.

e Number of aberrancies in the myeloid lineage as assessed by flow cytometry.

e Pathological control samples for flow cytometry: defining specificity towards MDS.

The working group on flow cytometry in myelodysplastic syndromes convened twice in 2009; in May
in Patras and in October in Munich 2009. After its start in Amsterdam in 2008 the WP focussed on
minimal flow cytometric criteria in the diagnosis of MDS. The group defined in its first publication
(see Annex Section 3 WP 8-2) the role of flow cytometry not only in the diagnosis but also its
contribution in classification and prognostification of MDS. This report describes in detail a standard
flowcytometric method dealing with sampling handling, use of antibodies as well as defining antigens
involved in dyspoiesis primarily concerning the erythroid, granulocytic and monocytic cell lineages. In
2009, the second workshop (MLL Munich Lab; chair: AA van de Loosdrecht; co-chair: W. Kern)
discussed in more detail the immature and maturing granulocytic and monocytic cell lineages to define
those antigens expressed during differentiation which might be of relevance to distinguish normal
from dysplastic hematopoietic cells. This critical multidimensional approach is needed to translate
potential aberrant profiles to a numerical scoring system. A newly defined scoring system could be
instrumental for diagnostic and prognostic purposes. The latter will be the focus of the third

international flow cytometry meeting of the WP8 on flow and MDS which will be held in London late
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2010 (co-chair: R. Ireland). The results of the second meeting are being processed in a document

which will be submitted to a journal in 2010. WP10 will be involved in the planned meetings.

8.25c¢ Incorporation of Cytogenetics in diagnostic guidelines in MDS/AML

In the diagnostic guidelines a comment is included on the independent predictive value of IPSS
cytogenetics. In addition, in October 2008 the 4th workshop “Genetics of MDS ” took place together
with Cytogenetics WP11.

The joint meetings of ELN WPs 8-MDS and 11-Cytogenetics are dedicated to the mutual presentation
of the most recent data on genetic mechanisms underlying MDS on the one hand and on therapeutic
developments based on genetic findings on the other.

After more than 30 years from its discovery the molecular background of 5g- is unravelled and it is
now targeted by specific treatment. Arrays technologies are expected to provide us with new insights
in the biology, and hopefully clinical management of MDS, including refinement of prognostic
scoring. Specific polymorphisms of genes encoding DNA repair proteins and/or enzymes for
detoxification may clarify mechanisms of origin of MDS. Constitutional genetic conditions, such as
trisomy 8, neurofibromatosis 1, dyskeratosis congenita are helpful to understand development of
MDS.

During the workshop a session took place in which joint research programs were discussed. Results of

the workshop are relevant for further updating the guidelines.

8.26b Integration of diagnostic guidelines in MDS and secondary AML and subsequent annual
updates
It has been decided not to integrate the diagnostic guidelines in MDS and sAML (see: 8.25b).

Therapeutic Guidelines

8.27b Yearly update of the guidelines for therapeutic procedures in MDS and presentation on
the ELN website

The steering committee discussed the issue of the indication of lenalidomide for 5q- MDS. We
reached a consensus that this indication can be recommended with a clear paragraph on the potential
risk for progression of low risk MDS to more advanced stages and secondary AML, a clear statement
that the EMEA has not approved this indication and a statement that the patient should be informed
about this risk. The final version of the manuscript entitled “Evidence- and consensus-based guidelines
for the therapy of adult primary myelodysplastic syndromes - A statement from the European
LeukemiaNet” is in its final stage The draft will be circulated as soon as possible and everybody will
pay special attention to the lenalidomide paragraph. The manuscript will be submitted to Blood in

2010. The therapeutic guidelines are presented on the ELN website.
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8.27c Web based scenario analysis by the experts for development of evidence and consensus
based guidelines for therapy of MDS

See attachment 8.13 with background and the aims of the project.

8.29 Development of a web-based training program using virtual patients to exercise the
therapeutic guidelines and supervised by experts and European clinicians

The website for the training program on the therapeutic guidelines for MDSis ready.
http://mds.haematologica.org.

A report of the web based training program is foreseen in 2010.

Trials

8.31b Yearly update of a list of all trials by MDS study groups in Europe

We updated the list of MDS trials presented on the LeukemiaNet website.

We asked all participants of the MDS WP to inform us about new studies on MDS,

and to indicate which studies are closed. The updated list will be sent to all participants of the MDS
WP and is presented on  http://www.leukemia-net.org/content/e58/e3956/e3957.

New List of trials and studies

(Note : Ongoing studies listed in the old list are integrated in the new list)
Interventional studies

= MDS AlloSCT-Clofarabine (active) : Allogenic stem cell transplantantion with Clofarabine,
Busulfan and ATG

= MDS Amifostine (temporary halt) : Treatment with or without Epoetin Alfa

= MDS Antithymocyte Globulin-Cyclosporine (temporary halt) : A randomized trial comparing
ATG + CSA with best supportive care

= MDS Azacitidine-Epoetin Beta (active) : Azacitidine combined to Epoetin Beta in low-risk and
intermediate-1 MDS patients

= MDS Azacitidine-Epoetin Beta II (active) : Efficacy and safety of the treatment in MDS patients

= MDS Azacitidine (active) : Maintenance with Azacitidine in patients achieving complete or
partial remission after chemotherapy

= MDS Bevacizumab (active) : A trial of Bevacizumab in patients with excess of marrow blasts

= MDS Clofarabine (active) : Clofarabine in combination with a remission induction regimen

= MDS Combi-Chemo-Idarubicin (temporary halt) : Combination chemotherapy with or without
Idarubucin in patients with MDS

» MDS Combi-Chemo (active) : Combination chemotherapy with or without Gemtuzumab or
Tipifarnib in high-risk MDS

= MDS Cytarabine-Daunorubicin (temporary halt) : A combination therapy in treating children
with newly diagnosed MDS

= MDS Darbepoetin Alpha I (Active) : Darbepoetin in low- and intermediate-1 risk MDS patients
with anemia

= MDS Darbepoetin Alpha II (active) : A phase II study of Darbopoetin Alpha in MDS

= MDS Decitabine (active): A phase Il study in patients with chronic MDS

= MDS Eltrombopag (active): Treatment of thrombocytopenia in patients with advanced MDS

= MDS Erlotinib (active): A phase I/II trial of Erlotinib in high risk MDS

= MDS Erythropoetin (active): Comparison between Erythropoietin and therapy containing Acid
13-Cis-Retinoic and vit. D3, in patients without excess of blasts
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= MDS Lenalidomide I (active): Lenalidomide vs Placebo in RBC-dependent patients with low- or
intermediate-1 risk MDS with 5q-

= MDS Lenalidomide II (pending): A phase II tial to assess the efficacy Lenalidomide with or
without Erythropoietin and GSC factor in low- and intermediate-1 MDS

= MDS Lenalidomide III (active): A study of efficacy and safety of Lenalidomide combined to
escalating doses of chemotherapy in intermediate-2 or high risk MDS

= MDS Lintuzumab (temporary halt): Monoclonal antibody therapy in treating patients with
primary MDS

= MDS Romiplostim I (active): A study evaluating the safety and long term dosing of
Romiplostim in thrombocytopenic patients with MDS

=* MDS Romiplostim II (active): A study evaluating the efficacy and safety of Romiplostim in
patients with low or intermediate-1 MDS

= MDS Stem Cell Transplant I (temporary halt): Donor stem cell transplant with or without
chemotherapy in children with primary MDS

= MDS Stem Cell Transplant II (active): A study of reduced stem cell transplantation in poor risk
MDS with Fludarabine, Busulphan and Thymoglobulin

» MDS Valproic-Lenalidomide (pending): Determination of efficacy and tolerability of the
combination of Valproic acid and lenalidomide

= MDS Velcade (active): Phase II study of PS341 (Velcade) in MDS

= MDS Velcade-Zarnestra (Active) : Bortezomib and Tipifarnib in MDS

» MDS Vorinostat (active): Vorinostat in combination with low dose Ara-C in patients with
intermediate-2 or high risk MDS

Observational Studies

= MDS Biomarkers: Molecular and functional characterization of bone marrow function in
patients with MDS and secondary disorders of hematopoiesis

= MDS Cytogenic Analysis: A study for epidemiology and characterization of MDS and juvenile
myelomonocytic leukemia

= MDS European Registry: A prospective registry for newly diagnosed patients with MDS of low
and intermediate-1 IPSS

= MDS Quality of life I (active): Effects of anemia in elderly MDS patients, regarding quality of
life and cardiac function

= MDS Quality of life II (active): Assessment of patient-reported quality of life and symptoms in
patients with high risk MDS

8.32 Update list of new drugs (phase I, 11, Ill)/treatment modalities potentially interesting for
treatment of MDS patients, with involved groups/scientists/pharmaceutical companies/potential
translational activities

Every year an inventory on new drugs/treatments is made, by asking all partcipants of the MDS
WP for input regarding this issue. Furthermore, new drugs/treatments is discussed at several MDS

WP8 meetings. If necessary an investigator meeting on a particular new drug/treatment is organized.

8.51d Frailty index for treatment decision-making for older patients with MDS or AML.
Full evaluation based on the 140 pts that are planned (=3 groups: go- go/induction, slow-go/low-
dose DAC, no-go/sole BSC)

The comprehensive geriatric assessment was performed in 195 patients in Freiburg, Diisseldorf and
Dresden aiming at exploring prognostically important assessment instruments and eventually defining
a frailty index. Multicenter evaluation was feasible. After a median of 40 days after initial diagnosis,

75 patients receiving induction chemotherapy, 73 patients treated within decitabine studies and 47
100



receiving best supportive care only, were assessed. After a median of 6 months a second assessment
was realizable in 89% of survivors (n=134). Multivariate analysis revealed "Activities of daily living"
(ADL) and fatigue measured with the QLQ C30 questionnaire as highly prognostic for survival in the
entire patient cohort. Follow-up assessments revealed that no severe deterioration in geriatric and QOL
(quality of life) domains occurred within 6 months under treatment. Statistical calculations are

currently being performed to define a risk score. Final publication of data is planned for 2009.

8.52 Define shared criteria of response for AML and MDS, including the Cheson criteria, and
present on ELN website

High grade MDS is usually treated with intensive chemotherapy in study protocols for acute myeloid
leukemia. Therefore these patients follow the same response criteria as in AML. The remaining

patients follow the response criteria as defined by Cheson.

8.55 Define common core data set in AML and MDS in cooperation with EBMT, and present on
ELN website
The Med A/B forms of the EBMT have been harmonized according to consensus criteria developed

within the respective EBMT Working Parties.

MDS registries

8.54 Prospective, non-interventional multicenter European MDS Registry (IPSS low and
intermediate-1)

Summary from the investigators meeting in London, September 25, 2009. The statistician, Dr Alex
Smith, presented the planned interim analysis on the first 400 registered patients during this meeting.
It is clear that the quality of the data is very high and informative. The registry is collecting a unique
data set which will prove to be very valuable for future questions and studies as well. The abstract of
this analysis has been accepted for presentation at ASH 2009. The results of the first interim analysis
will be used to propagate the enthusiasm of the collaborators and sites by national meetings. The effect
is already clear because the accrual has risen again to a monthly accrual of almost 50 patients, leading
to an accrual of 560 patients in September 2009 (650 per 31 December). This means that the future
and extension of the registry has to be discussed in 2010. The first step is to extend the follow-up time
from 2 to 5 years; the second step will be to increase the number of patients to 2,000 as originally
planned. Negotiations with Novartis will start as soon as we will have reached 700 patients
(February/March 2010). We should consider extending the support to a consortium support. We
should also seriously consider to merge the low risk MDS- registry with the high risk registry if the

support will come from a consortium or other funding (outreach programs, FP-EU programs).
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8.73-8.79 A prospective, non-interventional multicenter European high-risk MDS Registry

The steering committee discussed the progress of the development of this registry during the ELN
annual meeting in Mannheim 2010. The study protocol has been developed and agreed upon during
the meeting (will be available on the website in 2010). A consortium of sponsors are being invited to
support the study. The CRFs and the web-based reporting will be adapted from the low risk registry
system developed by the University of York. Merging of the low risk and high risk registries is
foreseen after completion of the low risk MDS registry project as described in 8.54. The twelve
registries of the low risk MDS study are expected to participate and 6 additonal countries have
expressed their interest in this study (Portugal, Poland, Belgium, Russia, Israel and Switzerland).

Canada will join as a nonEuropean partner as well.

Translational research

8.57 Identification of genetic lesions in MDS using high resolution SNP-arrays

Dr J. Jansen presented the progress of the project: “Novel genetic lesions in myelodysplastic
syndromes (MDS) and myeloproliferative syndromes MPS) and MDS/MPS” in the steering committee
meeting during the ESH MDS postgraduate course in Mandelieu (see: meetings)

Several novel mutations have been identified in MDS and MPS such as TET-2 mutations in MDS and
JAK-2 mutations in MPS. These mutations are not mutually exclusive: TET2 mutations were also
reported by Delhommeau & Vainchenker et al in JAK2 positive MPD. Both mutations are early events
in the pathogenesis of myeloid malignancies. Mutations are acquired during development of disease.
The group agreed to prepare a grant application on this topic to HEALTH-2010-2.4.1-8: Predicting

individual response and resistance to cancer therapy.

8.64 Development of a mouse MDS model

The results from this research are described in the attached publication entitled “BCL-2 and Mutant
NRAS Interact Physically and Functionally in a Mouse Model of Progressive Myelodysplasia” (see
Annex Section 3, WP 8-25).

8.61a/b Cooperation with WP13. An International Multi-Center Microarray Study for the
Molecular Classification of Leukemia. Definition of functional sub-classes and define
implications for future diagnostic guidelines MDS/AML

The so called “MILE study”is a collaboration with WP13. The central morphology review was
completed and a manuscript, acknowledged to LeukemiaNet, is submitted for publication. The
manuscript is entitled “Microarray classification of myelodysplastic syndrome (MDS) identifies
subgroups with distinct clinical outcomes and identifies patients with high risk of AML
transformation”. More samples will be accumulated for expression studies and these will contribute to

a validation set.
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8.80 and 8.80a: Iron Pathophysiology and imaging of iron overload: side studies of the low risk
MDS registry study.

The protocol has been finalized after discussions in the steering committee in May 2009. The contract
of the sponsor has been signed in October 2009. Collection of necessary samples has already been
performed in m ore than 150 patients (total goal: 300 patients). The imaging protocol has been

finalized and it has been sent to the sponsor for approval.

8.81: Cytomorphology side study of the low risk MDS registry study.

It has been decided to review 10% of the cytology of histology samples by a central commission
(chair: Dr Ulrich Germing from Diisseldorf) consisting of 5 experts and 5 general (nonacademic)
cytologists/pathologists). A two-day central review meeting is planned in 2010. The protocol of this

study has been discussed and approved in the steering committee.

8.82: Geriatric assessment side study of the low risk MDS registry study.

The CRFs of the low risk MDS registry study contain data on quality of life (Euro QoL questionnaire
or EQ5D) Karnofsky score, Body mass index, and co-morbidity which allow to calculate the Sorror
co-morbidity index. The EQ5D has been reported in 322 of the 400 patients of the first interim
analysis. Dr Reinhard Stauder from Innsbruck, Austria, the project leader of the geriatric assessment
substudy, presented the data at the Mannheim ELN meeting 2010. An abstract with the assessment at
registration will be submitted for EHA 2010 and a second abstract is foreseen after the second interim
analysis which will provide information on QoL and co-morbidity during follow-up. This analysis will

be submitted to ASH 2010.

Table 8.1: List of deliverables WP 8: New deliverables list covering months 61 — 78

WP8 | MDS
Estimated |Responsible . . |Delivery/
. T Dissemi- .
Bl Deliverable Name IEEEUT: et Nature nation AENIEYD
No. person participant/ level date,
months investigator Month
8.5 Regular WP meetings 2,5 De Witte R PP 65, 72,74
LP reports to NMC regarding structure, trial
8.6 activities and integration of national trial 1,5 De Witte R RE 66, 78
groups (1 page, bullet point style)
Maintenance of the MDS WP8 section of . WWW.
8.49b ELN website 1 De Witte R PU 66, 78

Diagnostic Guidelines

Yearly update of the guidelines for Hellstrém
8.25a | diagnostic standards in MDS and 2 ] 0] PU 73

presentation on the ELN website Lindberg
Hellstrom-
Integration of immunophenotyping in Lindberg
283 diagnostic guidelines in MDS 2 Van de 0 PU 7
Loosdrecht
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8.25d

Workshop at 7th May, 2009 in Patras:
Implementation of consensus protocol on
Immunophenotyping in MDS

Van de
Loosdrecht

PP

65

8.25e

The second Workshop on flow cytometry in
MDS- will be held on 30-31 Oct 2009 in
Munich, Germany (host: Dr. W. Kern;
chair: AA van de Loosdrecht)

Van de
Loosdrecht

PP

70

Therapeutic Guidelines

8.27a

Yearly update of the guidelines for
therapeutic procedures in MDS and
presentation on the ELN website

Malcovati/
Cazzola

PU

66, 78

8.27c¢

Webbased scenario analysis by the experts
for development of evidence and consensus
based guidelines for therapy of MDS

Malcovati/
Cazzola

PP

73

8.27d

Report of web based training program
based on scenario analysis and consensus
based guidelines for therapy of MDS
developed by experts in this field

Malcovati/
Cazzola

PP

78

8.29

Development of a web-based training
program using virtual patients to exercise
the therapeutic guidelines and supervised
by experts and European clinicians

Malcovati/
Cazzola

PP

66

8.29a

Evaluation of web-based scenario analysis
experts versus trainees.

Malcovati/
Cazzola

PP

78

Trials

8.31

Yearly update of a list of all trials by MDS
study groups in Europe

de Witte

PU

66

8.51d

Impact of frailty index on various
therapeutic approaches, supportive care,
hypomethylating agents, intensive anti-
leukemic therapy.

Liibbert /
Deschler

PP

78

8.57

GIMEMA-ELN QoL - MDS 0108 study
Prognostic significance and longitudinal
assessment of patient-reported quality of
life and symptoms in high risk
myelodysplastic syndromes. Obtain
additional key data to further facilitate
clinical decision-making in MDS patients.

Efficace

PU

78

MDS registry

8.54

Monthly progress reports of the
prospective, non-interventional multi-center
European MDS Registry (IPSS Low and
Intermediate-1) project

De Witte

PP

61-78

8.54f

Presentation of the prospective, non-
interventional multi-center European MDS
Registry (IPSS Low and Intermediate-1)
project at the MDS symposium in Patras,
May 2009

De Witte

PP

65

104




First interim analysis (400 patients) entered
in the prospective, non-interventional multi-

g3t center European MDS Registry (IPSS Low 2 De Witte PP 66
and Intermediate-1).
8.54h Inclusion of next 600 patients 2 De Witte PP 76
. . De Planned
8.54i Extension of follow-up, 2-5 years. 16 Witte/Bowen PP in 2010
Extension to more registries (new
. tries): .
8.54j countries) 4 De Witte PP 76
Denmark in 2009
. . . De Planned
8.54k Extension of registry to 2000 patients 16 Witte/Bowen PP in 2010
A prospective, non-interventional
8.73 multicenter European high-risk MDS 4 De Witte PP 73
Registry. Finalize protocol
Building up of high risk European MDS De
8.74 reglstry:‘ Support from pharmaceutical 4 Witte/Bowen PP 73
companies.
Establishment of a high-risk European
8.75 MDS registry: Setting up central IT 2 Bowen PP 78
structure
8.76 High-risk Eqropean MDS reglstry: 3 De Witte PP 77
Implementation of organisational structure
High-risk European MDS registry: Detailed De Witte/
8.77 workingplan for datamanagement and 4 Bowen PP 78
statistical unit, including CRF
878 H1gh.-r.1s.k European MDS registry: 3 De Witte PP 76
Feasibility study
High-risk European MDS registry: . Planned
8.79 Start inclusion 3 De Witte PP in 2010
Translational research
8.80 Side studyhof Low Risk MDS Registry: Iron ’ M McKenzie PU 73
pathophysiology.
8.80a Side 'study ' of Low Risk MDS Registry: 6 T. de Witte PU Planned
Imaging of iron overload. in 2010
8.81 Side study of .Low Risk MDS Registry: ’ U Germing PU 78
Cytomorphologic sub-study.
8.82 Slde_: st_udy of Low Risk MDS Registry: 6 R. Stauder PU 73
Geriatric Assessment.
Evaluation of the prognostic value of TET-
958 2 mutations in MDS. 2 Jansen PU 76
Evaluation of the prognostic value of TET-
Ehe 2 mutations in AML. 2 Jansen PU 76
ESH-EHA  Scientific =~ Workshop on
Experimental Haematopoiesis and
8.59 Therapeutics 2010. (MRD, Gene Profiling, 2 Padua PU 78

Immunophenotyping, Cytogenetics, in
AML and MDS)
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Section 3: Consortium management

In general, we speculate that MDS WPS8 has been an active and productive WP within the European
LeukemiaNet, as indicated by this report and the website content of WP8. We have interacted with
many different Workpackages of European LeukemiaNet for integrated activities: e.g. Diagnostics
WP10 (immunophenotyping in diagnostic guidelines in MDS), Cytogenetics WP11, (cytogenetics in
diagnostic guidelines in MDS), AML WPS5 (integration of diagnostic guidelines in AML and MDS,
shared criteria of response for AML and MDS) and Gene Profiling WP13 (Multi-Center Microarray
Study for the Molecular Classification of Leukemia).

The cooperation with WP 11 and WP13 is coordinated within the COST action (coordinator: Dr Ken
Mills) and Eugesma (coordinated by Dr Rose-Ann Padua) They organised two Working group
meetings each attended by ~95 participants from 20 countries. Cost (Action) and Eugesma participants
organized two major FP7 applications:

» MATRIX involving participants from WG’s 1,2, 3 & 4
v Resistance in AML and MDS
v’ Selected from 460 Stage I applications for Stage 11
» DCDVACL, a one-stage application, from WG4
v Innovative Therapeutic Approaches and Interventions (DNA Vaccines)
v" One-stage application — currently in EU review

Close cooperation of many European MDS study groups resulted in much progress on the European
MDS Registry Study (see Annex Section 3, WP 8 (del. 8.53¢). The inclusion started April 1% 2008. At
the end of December 2009, the overall recruitment was 650 patients in 12 countries.

The study entitled “Prognostic significance and longitudinal assessment of patient-reported quality of
life and symptoms in high risk myelodysplastic syndromes (MDS) is progressing well. This
international multicenter observational study” GIMEMA-ELN QoL - MDS 0108 aims to obtain
additional key data to further facilitate clinical decision-making in MDS patients. This initiative fits
very well in our deliverables on developing a frailty index for treatment decision-making for older
patients with MDS or AML. Therefore, this study is incorporated in our LeukemiaNet activities.
Finally, much progress was made for the translational studies: Using SNP-arrays 40 novel recurrent
genetic loci in MDS were identified (del.8.57). Development of a mouse MDS model resulted in a
paper entitled “BCL-2 and Mutant NRAS Interact Physically and Functionally in a Mouse Model of
Progressive Myelodysplasia” (del.8.64, see Annex Section 3, WP 8).

The present steering committee of our workpackage has been in office for more than 6 years. The
steering committee felt it important to continue and to extend its activities through active participation
of “junior experts” in our field. The steering committee discussed the extension of the steering
committee with young investigators during the ESH-EHA MDS postgraduate course, in Mandelieu
France. Uwe Platzbecker Dresden), Lionel Ades (Avicenne), Arjan van de Loosdrecht (Amsterdam),
Luca Malcovati (Pavia), Wolf-Karsten Hofmann (Mannheim) and Martin Jadersten (Huddinge) have
been invited as steering committee members. We shall identify the topics which the junior steering

committee members will coordinate.
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Section 4: Other Issues

Ethical issues — none, Competitive calls -none

Section 5: WP-Performance

Performance indicators

Status

Number of clinical trials
started and/or completed

8

Number of patients re-
cruited into clinical trials

Not reported

Number of patients
included into registries

The inclusion started April 1st 2008. At the end of December 2009, the overall
recruitment was 650 patients in 12 countries.

Improved predictive,
prognostic or quality of
life assessments

See del. 8.25b Yearly update of the guidelines for diagnostic standards in MDS and
presentation on the ELN website. The MDS guidelines were adapted on the basis of
the new WHO classification, 4™ edition 2008 and presented on the ELN website.

See del. 8.25b Addition of information on Immunophenotyping in diagnostic
guidelines in MDS/AML. This concerns a cooperation of WP8 and WPI10
(Diagnostics). The second International ELN Workshop on standardization of flow
cytometry in MDS in Munich, October 2009 was very successful. A general
consensus protocol developed during the first Workshop has been published and
became operational in the beginning of 2009.

See del. 8.51d Frailty index for treatment decision-making for older patients
with MDS or AML. The comprehensive geriatric assessment was performed in 195
patients in Freiburg, Diisseldorf and Dresden aiming at exploring prognostically
important assessment instruments and eventually defining a frailty index. This index
has been validated in a group of patients with myeloid malignancies candidates for
allogeneic stem cell transplantation.

In addition, this model is tested prospectively in the study entitled “Prognostic
significance and longitudinal assessment of patient-reported quality of life and
symptoms in high risk myelodysplastic syndromes (MDS). An international
multicenter observational study” GIMEMA-ELN QoL - MDS 0108 which has started
in 2008.

Degree of harmonization
of trials

Multiple deliverables regarding harmonization of trials have been fulfilled and the
results are presented on the ELN website:

See del. 8.25b Guidelines for diagnostic standards.

See del. 8.25b Immunophenotyping in diagnostic guidelines, a cooperation of WP8
and WP10 (Diagnostics). A general consensus protocol developed during the first
Workshop has been published (see pdf 8.5) and became operational in the beginning
of 2009. See del. 8.27c Webbased scenario analysis by the experts for development
of evidence and consensus based guidelines for therapy of MDS (see attachment
8.13)

See del. 8.29 Development of a web-based training program using virtual patients to
exercise the therapeutic guidelines and supervised by experts and European clinicians
http://mds.haematologica.org

See del. 8.31b We updated the list of all trials by MDS study groups in Europe.

See del. 8.32 Every year an inventory on new drugs/treatments is made, by asking all
partcipants of the MDS WP for input regarding this issue. Furthermore, new
drugs/treatments is discussed atseveral MDS WPS8 meetings. If necessary an
investigator meeting on a particular new drug/treatment is organized.

Number of SOPs and
consensus papers

4

Number of publications | 56
Number of meetings 11
Number of accredited | See 8.31b
trials
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CMPD (WP 09)

Progress towards objectives — tasks worked on and achievements made with reference to planned

objectives

9.5. Regular WP meetings
WP9 participants met 3 times in 2009 during International congresses: in Mannheim on February, in
Berlin on June 4 (EHA meeting), and in New Orleans on December 6 (ASH meeting). Written minutes

of those meetings were provided to WP9 members, and are available upon request.

9.6. LP reports to NMC regarding structure, trial activities and integration of national leukemia
trial group

Minutes of meetings were sent to the NMC.

9.26d Phase Il study of Imatinib therapy in polycythemia vera PV patients — (last patient
recruited in June 2009)

End of the study June 2009

The recruitment was completed in June 2009

Primary objective: To determine the antiproliferative effects of imatinib on the major parameters of
the increased myeloproliferation in patients with PV, utilizing a dose escalation schedule.
The main endpoint of the study is the response rate to the therapy (reduction of the phlebotomy rate, of
platelet count, of white blood cell count, of spleen size) after one year of treatment.

Secondary objectives: To determine the rate and severity of side effects of the therapy; to determine
the PV-related complications and symptoms (thrombosis, bleeding, microvascular disturbances,
pruritus) under therapy with imatinib.

Main inclusion criteria: Newly diagnosed or pretreated patients with PV according to the WHO
criteria. Patients >18 years of age no upper age limit.

Main exclusion criteria: Postpolycythemic myelofibrosis. Secondary acute leukemia. Pretreatment
with **P. Other malignant disease requiring therapy or with life expectancy of less than one year.
Treatment: Imatinib starting dose of 400mg daily. During follow up, the dose will be adapted to
response and tolerability (stepwise dose escalation to 600mg and 800mg or reduction to 300mg in
adaptation to blood counts, spleen size and side effects).

Results:

Included patients: 34 patients (17f/ 17 m) from 9 German centers

Median age (64 (44 — 84) years

Previous therapy: phlebotomy (n = 17), cytoreductive therapy (n = 13)

Median duration of imatinib therapy: 13 (0,1 — 35) months

Response rate of at least one parameter (erythrocytosis, leukocytosis, thrombocytosis , splenomegaly):
observed in approximately 60% of patients.
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9.28dAdvancement in a registry of pregnancies in ET (ongoing)

There is an ongoing registry of pregnancies in MPD patients, with forms available on the ELN web
site, chaired by M. Griesshammer (Minden). At last evaluation, 130 pregnancies were reported in 63
patients, implemented by hematologists from 6 different EU countries. The majority of patients had
ET (50/63), but several pregnancies in PV and PMF patients were also reported. Pregnancy outcome
could be evaluated in 117 pregnancies. Live birth rate was 72%, including 64% of full term normal
deliveries, a rate significantly higher than previously reported (about 50% in the literature).
Spontaneous abortions remained the main complication, occurring in 28% of pregnancies. Maternal
complications were low, but clearly higher than in “normal” pregnancies: preeclampsia (3%), major
bleeding (5%), venous thromboembolism (3%). Implementation of this registry will allow better

knowledge and recommendation for management of pregnancies in MPD patients.

9.30d Advancement in a randomized clinical trial of 2 phlebotomy regimens in low-risk PV start

of trial (still recruiting patients)

Patients: PV diagnosed according to WHO criteria, age > 18 years.

Randomization: between standard target hematocrit at less than 45%, and the experimental arm with
a target hematocrit between 45 and 50%. The study aim is to recruit 500 PV patients in each arm.
Primary endpoint: To demonstrate that, in patients with PV and treated at the best of recommended
therapies (i.e., low-dose aspirin when indicated and adequate control of standard cardiovascular risk
factors), long term, aggressive cytoreductive therapy aimed at maintaining HCT < 45% (either with
phlebotomy and/or HU) is more effective than cytoreductive therapy aimed at maintaining HCT in the
range 45-50% (either with phlebotomy and/or HU) in reduction of:

CV deaths plus thrombotic events (stroke, acute coronary syndrome [ACS], transient ischemic attack
[TIA], pulmonary embolism [PE], abdominal thrombosis, deep vein thrombosis [DVT], and
peripheral arterial thrombosis).

Secondary endpoints: The events included in the PEP, arterial and venous thrombosis, major and
minor thrombosis as well as hospitalization for any reason, hospitalization for CV reason, malignancy,
and PV-related malignancy (progression to myelofibrosis, myelodysplastic or leukemic
transformation) will be analyzed separately to assess the full benefit/risk profile of experimental
treatments.

Recruitment has started in May 2008. As of January 2010, 263 patients were registered and 246 were

randomized. The study is still recruiting patients.
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9.31d Advancement in a registration study of high-risk ET patients treated with Anagrelide (last
patient enrolled in April 2009)

The Exels study is a non-interventional, multicenter, European observational study of a large cohort of
at-risk ET patients on cytoreductive therapy. The study was a prerequisite for the registration of
Xagrid® (anagrelide) as an orphan drug by EMEA. 125 centres in Europe have now completed the
recruitment of 3600 patients. The inclusion was closed in April 2009. The patients will be followed for
5 years, and the first patient to complete the study will do so in March 2010.

The patients are followed with 6-monthly data collections regarding disease complications, toxicity,
drug use, efficacy of therapy, death and pregnancy. Reports to the DSMB every 6 months have not
shown any new safety concerns.

The analysis of collected data shows that the treatment pattern is rather homogenous throughout
Europe with a couple of exceptions. Hydroxyurea is first line treatment except in patients under 50
years of age, where anagrelide is more common.

The cohort consists of two large treatment groups, hydroxyurea (around 2000 patients), anagrelide
(around 900 patients) as well as more than 150 patients with combination therapy and about 150
treated with interferon. Pipobroman is used only in a couple of countries in Europe.

The number of events is still too low to allow statistical comparison of various treatment groups. A
total of 101 thrombohemorrhagic events were reported at the latest data-cut in September 2009.

This study, which is sponsored by Shire, the manufacturer of Xagrid, now encompasses a large cohort
of ET patients, and results are expected to include frequency of thrombosis, bleeding, transformation
to myelofibrosis and leukaemia as well as safety data.

Final reports will be due after the completion of the last patient in 2014, but interim reports will be

possible when a larger number of events have been collected.

9.34d Protocol for a multicenter study of vorinostat in CMPDs (started in 2009)

The COSMYD protocol "Safety and Efficacy of Vorinostat in the Treatment of Polycythemia
Vera and Essential Thrombocythemia" - a multicenter study enrolling patients from centers within
the COSMYD-group ( UK,Holland, Sweden and Denmark).

This is an investigator-driven study in several countries within the EuLeuNet. H.C. Hasselbalch is the
representative of the Sponsor for this Study — University of Copenhagen , Department of Hematology,
Herlev Hospital — and Professor Mary Frances McMullin, Belfast City Hospital, is the representative
for the UK —sites in the study. The study has now enrolled 20 patients. H.C. Hasselbalch is currently
involved in monitoring timely enrolment of patients and several News Letters have been forwarded to
the participating centres. Preliminary data are extremely encouraging. In the large majority of patients
the leukocyte and platelet counts normalize within a few weeks in concert with a decline in the need of
phlebotomies and an improvement in well-being. Side effects are modest including diarrhoe, hair
thinning and in a few patients an increase in plasma creatinine — in most within the normal range.
Slightly elevated blood glucose levels have been recorded in a few patients. Since vorinostat seems to
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have a striking effect, including a melting away of huge splenomegaly in one of the patients HCH has
taken the initiative to forward an application for enrolment of additional 20 patients with myelofibrosis
and large splenomegaly. Furthermore, an application has been forwarded to Merck, US to extend the
study period in order to obtain long-term efficacy and safety data on vorinostat in the treatment of

patients with Ph-negative chronic myeloproliferative neoplasms.

9.35 Definition of response criteria in ET and PV

European experts were convened to develop a definition of response to treatment in polycythemia vera
(PV) and essential thrombocythemia (ET). Clinico-hematological (CH), molecular and histological
response categories were selected. In ET, CH complete response (CR) was: platelet count < 400
x109/L, no disease related symptoms, normal spleen size, and WBC count < 10 x 109/L. Platelet count
< 600 x109/L or a decrease greater than 50% was partial response (PR). In PV, CH-CR was:
hematocrit < 45% without phlebotomy, platelet count <400 x109/L, WBC count < 10 x 109/L, and no
disease related symptoms. A hematocrit < 45% without phlebotomy, or response in three or more of
the other criteria was defined as PR. In both ET and in PV, molecular CR was a reduction of any
molecular abnormality to undetectable levels. Molecular PR was defined as a reduction > 50% in
patients with < 50% mutant allele burden, or a reduction > 25% in patients with > 50% mutant allele
burden. Bone marrow histological response in ET was judged on megakaryocyte hyperplasia, while on
cellularity and reticulin fibrosis in PV. The combined use of these response definitions should help

standardize the design and reporting of clinical studies (see Annex Section 3, WP 9-3).

9.36 Survey and harmonization of assay methods for JAK2-V617F

This deliverable refers to a project in common with WP 12, MRD. In this year, we have performed
additional experiments to characterize different published quantitative assays for JAK2V617F
mutation, and we have now resolved that three of the initial § assays present acceptable characteristics
of reproducibility and specificity. These are being used in current experiments. In collaboration with
Ipsogen, that is involved in WP12, we have also performed a RQ assay using different plasmid
preparations of JAK2 wild-type and V617F-mutated, as well as progressive dilutions of JAK2V617F
mutated HEL cells. The data have been centrally collected and analyzed, and they have been discussed
at the WP12 meeting held in New Orleans, December 2009. Furthermore, our laboratory has prepared
and distributed to all participant laboratories progressive dilutions of a different JAK2V617F-mutated
cell line, UKE-1, both as cell dilutions in normal mononuclear cells and as dilutions of purified DNA.
Analysis of these preparations has been accomplished by most of involved laboratories, and overall
results are planned to be presented in Mannheim, February 2010. Finally, this WP has interacted with
the new born COST Action, coordinated by Dr Sylvie Hermouet, that aims at the standardization and

dissemination in Europe of molecular techniques for the study of MPN.
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9.37 Registry of IFN-treated MPD patients

Last year, H.C. Hasselbalch forwarded a proposal for a deliverable "A Registry of Patients with
Polycythemia Vera, Essential Thrombocythemia and Primary Myelofibrosis Treated with Alpha-
Interferon within EuropeanLeuNet". This will be further discussed on the coming meeting in

Mannheim .

“The Nordic Long-Term IFN-Efficacy Study in Patients with Polycythaemia Vera and Essential
Thrombocythemia”

On the initiative of H.C. Hasselbalch this study was initiated in October 2008 aiming at collecting a
large cohort of patients with ET and PV being treated long term with pegylated Interferon-alpha2. The
impetus for this study is the observation in several Danish Patients that long term treatment with [FN-
alpha is able to induce a state of “minimal residual disease “ with normalisation of the bone marrow
and “complete molecular remission* with JAK2V617F mutation load below 1 %, even after
discontinuation of IFN-alpha2 for up to 24 months (operational cure ?). A total of 35 Danish patients
has been enrolled and additional patients are expected to be included in the study within this year. An

interim analysis will hopefully be presented at ASH 2010.

9.38 A pilot study of efficacy and safety of erlotinib in PV and ET (to be started in 2010)
"Erlotonib in the Treatment of Polycythemia Vera and Essential Thrombocythemia. A Pilot Study
of Efficacy and Safety"

The study has been delayed owing to lack of financial support in the Clinical Research Unit. The
protocol is expected to be activated at the Department of Oncology-Hematology , Roskilde Hospital,
University of Copenhagen, within the next 6 months. It is a Pilot Study which will include a total of
10 patients. Based upon the experience in the pilot study it will be decided whether to extend the study

to other centres.

Study of MPD leukemic transformations

Transformation to acute myeloid leukemia (AML) is a known complication of myeloproliferative
neoplasia (MPN). Recent studies have reported the high incidence (53%) of JAK2 negative blasts
from transformed JAK2V617F-MPN. We collected, by cell sorting, blast cells and mature cells (GRA)
from total bone marrow (BM) of 34 patients newly diagnosed of secondary AML. At MPN diagnosis
(PMF n=18; PVn=9; ET n=7), JAK2 was mutated in 22 of 34 patients. Twenty of 22 JAK2V617F-
MPN (91%) maintained the mutation in blasts and GRA after leukemic switch, while in 2 of 22
patients the selected compartments lost the mutation. Surprisingly we also found the first case of
JAK2V617F-AML from a wild type (WT)-MPN. In contrast to the previous works, we conclude that
JAK2V617F-MPN yields rarely (9%) a JAK2ZWT-AML.
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New project achieved in 2009: Definition of resistance / intolerance to hydroxyurea in PV and
PMF

A consensus conference was performed in 2009 to define resistance / intolerance to hydroxyurea in PV
and PMF. Experts from the ELN WP9 and invited experts convened in 2 conferences, and provided
their expertise through questionnaires sent by email, to produce a consensual definition. The project

was completed and the results were published in the British Journal of Haematology in 2009.

List of deliverables WP 9, 2009

Estimated Used
Deliv. 5 Actual/Forecast indicative indicative Lead
N Deliverable Name Date due p
0. delivery date person person contractor
months*) months*)
WP8 MDS
. Barbui
9.5 Regular WP meetings 54,66 62,66,72 0 2 .
Barosi
LP reports to NMC regarding structure,
96 trla.l activities ' anq integration of 54,66 62,66 0 05 Kiladjian
national leukemia trial group (1 page,
bullet point syle)

9.26d Phgse I study of Imgt}mb thgrapy in Pv 66 66 0 ) Lengfelder
patients — (still recruiting patients)

9284 Advancemegt in a registry  of 49-66 61-72 0 ) Griesshamm
pregnancies in ET (ongoing) er
Advancement in a randomized clinical
trial of 2 phlebotomy regimens in low- . Barbui,

S risk PV start of trial (still recruiting 49-66 ongomg 0 4 Finazzi
patients)

Advancement in a registration study of

9.31d | high-risk ET patients treated with | 54,66 ongoing 0 3 Birgegard
Anagrelide (still recruiting patients)

Protocol for a multicenter study of

9.34d | yorinostat in CMPDs (to be started in | 49-66 66 0 4 Hasselbalch
2009)

9.35 | Definition of‘ response criteria in ET 49-66 66 0 3 Barbu}
and PV (ongoing) Barosi

936 | Survey and harmonization of assay ) . .
methods for JAK2-V617F (ongoing) 49-66 ongomng 0 > Vannucchi

9.37 i _ : : : Kiladjian +
Registry of IFN-treated MPD patients 49-66 ongoing 0 3 Hasselbalch
A pilot study of efficacy and safety of

9.38 | erlotinib in PV and ET (to be started in | 49-66 ongoing 0 4 Hasselbalch
2009)
List of milestones WP 9, 2009
Milestone . Actual/Forecast Lead
Milestone Name Date due .
No. delivery date contractor
WP 9 CMPD
9.35 Definition of response criteria in ET and 49-66 Corppletqd, and Barbu?
PV published in 2009 Barosi
9.36 Survey and harmonization of assay methods 49-66 . .
for JAK2-V617F ongoing Vannucchi
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Section 3: Consortium management
Section 4: Other Issues
Ethical issues - none

Competitive calls - none

Section 5;: WP-Performance:

Performance indicators Status
Number of clinical trials started and/or completed 4

Number of patients recruited into clinical trials About 1500
Number of patients included into registries About 500
Improved predictive, prognostic or quality of life assessments 2

Degree of harmonization of trials 0

Number of SOPs and consensus papers 1

Number of publications 48
Number of meetings 5

Number of meta-analyses 0

Number of accredited trials 0
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Diagnostic platform (WP 10)

Objectives and starting point of work at beginning of reporting period

The major goals this year were to develop the field of morphology, publish flow information on
normal bone marrow flow cytometry and further interact with other work packages. It was planned to
keep contributing to the dissemination of knowledge. It was also expected that publications from

WP10 would become effective, which was indeed the case.

Progress towards objectives — tasks worked on and achievements made with reference to
planned objectives
10.1 Web-based information- and communication services on WP available

More documents produced by the WP have been posted on the ELN website this year. The links
provided towards other web-based facilities remain posted, especially towards Onkodin. The project of
having some of the Onkodin cases translated in English has not met much success. The atlas for acute
myeloblastic leukemias from the French image bank from the Goelams trial LAM2001 is progressing.

Two meetings allowed to finalize the format and some cases have been selected.

10.2 European platform for leukemia diagnostics
The platform is a free group and has again changed during the year. Current members on the mailing

list are:

Alonso Luis Garcia, Aventin Anna, Bassan Renato, Basso Giuseppe, Bellos Frauke, Béné Marie Christine,
Bettelheim Peter, Binder Thomas, Buldini Barbara, Bumbea Horia, Cermak Jaroslav, Cuneo Antonio,
Delgiudice Ilria, Dengler Jolanta, Dugas Martin, Dumitrescu Adriana, Engels Marianne, Faber Edgar, Fioretos
Thomas, Franke Sabine, Frickhofen Norbert, Ganepola Suzanne , Gassmann Winfried, Gerhardt Anke,
Griineisen Andreas, Grymki Z, Haferlach Torsten, Hastha Jan, Heiden Martin, Horst Hans, Hubner Bernd,
Intermesoli Tamara, Jost Emil, Jotterand Martine, Karow Jochen, Keisponeit Dietz, Kern Wolfgang, Konig
Josef, Koskenvesa Perttu, Lanza Francesco, Lemez Petr, Link Hartmut, Ludwig Wolf Dieter, Marinov Yuri,
Matutes Estella, Mikalenkova Dana, Nebe Thomas, Nitu Georgeta, Olschlﬁgel Ute, Orfao Alberto, Pickl
Winfried, Popov Viola, Porwit Anna, Reith Albrecht, Richter Susanne, Rothe Gregor, Rymkewitz Gregorz, Salvi
A, Sambani Constantina, Sambani Cristina, Schabath Richard, Schabath Richard, Schickel Ulrike, Schatz
Michael, Schmalzl Franz, Schmitt Armelle, Schuler Martin, Schuurhuis Gerrit, Schwartzmann Peter, Shazi
Nayla, Sokler Martin, Solenthaler Max, Stamminger Gudrun, Strobl Herbert, Subklewe Marion, Te Kronnie
Truus, Tomin Dragila, Topaly Julian, Troussard Xavier, Tschurtschenthaler Gertrud, Van't Veer Mars, Vanura
Katrina, Verbeek Walter, Verbeek Walter, Vladareanu Anna Maria, Von Beinere Alexandra, Weiss Tamara,
Werner Martin, Willenbade Wolfgang, Zini Gina.

Besides these participants to WP10 meetings and/or recipients of information via Internet, Pr Gina

Zini has gathered a faculty for the morphology project described below. Members of this faculty are:

Bain Barbara, Bettelheim Peter, Browne Paul , Brusselmans Caroline, Castoldi Gianluigi, Cortez José, d'Onofrio
Giuseppe, Faber Edgar, Haferlach Torsten, Kacirkova Petra, Laub Petersen Bodil, Lewandowski Krzysztof, Liso
Vincenzo, Matutes Estella, Maynadie Marc, Meletis John, Porwit Anna, Terpos Evangelos , Tichelli André,
Urbanska-Rys Halina, Vallespi Teresa, Van't Veer Mars, Woessner Soledad, Zini Gina,
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10.3 Regular WP meetings
WPI10 participants met at the ELN annual meeting in Mannheim. Some of the team met also at the
EGIL meeting in Vienna in April, at the MDS meeting in Miinchen in October and at the EHA

European School in Vienna in November.

10.4 LP reports to NMC regarding structure, activities and integration of national groups

Reports have been forwarded to the ELN management as requested.

10.5 Set up telemicroscopical system

10.6 Create DVDs of microscopical videos on leukemia diagnostics

10.7 Internet forum for interdisciplinary discussion of challenging cases

The Morphology Faculty of the ELN WP10 has continued its harmonized nomenclature of now over
600 cells displayed on the ELN Website with a table of names. This can be used for training. The
group is pursuing its activities by expanding the series of pathological cells and preparing cases. A

manuscript has been submitted for publication depicting the work achieved.

10.8 Create European recommendations for multiparameter flow cytometry in immunopheno-
typing leukemias

The documents produced by ELN WP10 and posted on the website provide guidelines for antibody
panels, preanalytical precautions, flow cytometry performance and suggested combinations. It was
decided early in 2009 to produce a manuscript of the first document, explicating the choices made for
mandatory panels and explaining the utility of the optional markers proposed in these documents. This
manuscript has been written and is currently completing a Delphi round before being submitted for
publication. Its final form will be discussed at the Mannheim meeting in February 2010.

Besides, in order to accompany the flow cytometry atlas posted on the website, a manuscript
describing how if was achieved and describing precisely the strategies used to generate it has been
published (see Annex Section 3, WP 10-3). This paper also refers to an approach for establishing
chemosensitivity in acute myeloblastic leukemia by a simple recurrent examination of peripehra blood
un flow cytometry, presented at ELN meetings, and also published in 2009 (see Annex Section 3, WP
10-9).

10.9 Create European recommendations for the detection of minimal residual disease in flow
cytometry

Several meetings with WP12 over the years have allowed to better understand the strategies used in
various European countries and for different types of leukemias. The review paper that had been
planned to be prepared between these two workpackages has been completed and published this year
(see Annex Section 3, WP 10-3). The manuscript was submitted for comments to a panel of members

from both workpackages before being sent for publication.
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10.10 Development and improvement of teaching facilities

10.11 Create an internet library of powerpoint presentations on leukemia diagnostics

10.12 Create an internet library of microscopical videos on leukemia diagnostics

All of the activities of WP10 that are posted on the website of the ELN are potentially useful for self-
training or as teaching material. The participation of WP10 to educational sessions especially within
the European School of Hematology should also be mentioned.

The internet library of powerpoint presentations on leukemia diagnostics that was established

(www.leukemia-diagnostics.org).

10.13 Continuous training courses on leukemia diagnostics on the European level, MC Béné
participated at as to the meeting of the Bone Marrow Pathology group in May in Geneva on Mixed
Lineage Acute Leukemias immunophenotyping. Several members of WP10 (Anna Porwit, Estella
Matutes and Marie Chrisitine Béné notably) have contributed to the updating of the WHO definition

of leukemia now published.

10.14 Establish regular consensus conferences on leukemia diagnostics on the European level,
This part has been achieved by WP10 and it will be discussed at the Mannheim meeting in 2010
whether such an activity should now be extended to the potentially new strategies emerging from

recent developments in both instruments and software.

Other activities, The cooperation between WP13 and WP11 around the MILE project initiated by
WP13 in collaboration with Roche continues, even though the industrial partner withdrew. A
manuscript is in press describing the whole project and its outcome on more than 3000 leukemias. The
database is available to participants and will be used for further projects, including some related to

leukemia immunophenotyping.

Further activities and milestones

Developments are expected in the coming years about the use of flow cytometry for minimal residual
disease monitoring, and following the outcome of several large ongoing studies, specific meetings will
likely be organized by WP10.

Moreover, as two meetings have already been organized around the immunophenotype of
myelodysplasia by WP8, this work will be pursued. The Amsterdam meeting led to a publication (see
Annex Section 3, WP 10-4). At the Munich meeting, a minimal panel was devised that will be tested

in the various labs and data will be collegially reviewed at a further meeting.
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List of Deliverables WP 10 2009
Table 10.2: List of Deliverables WP 10, 2009

) Delivery/ Actual/For | Estimated Used Respon-
Deliv. Deliverable Name Achieve ecast indicative indicative S|bl_e _Iead
No. ke delivery person person participant/
date months months*) investigator
WP 10 | Diagnostics
105 Regular WP meetings, Telephone 66,78 62..66.72 2) 4 Béné
conferences
LP reports to NMC regarding
10.6 structu.re, activities and integration 66,72 achieved 0 0.5 Béné
of national groups (1 page, bullet
point style)
Ongoing European quality control
10.11e rqunds on (morphol‘oglcal) leukemia 66-78 61-72 0 5 Zini
diagnostics on the ‘reference center
level’
Ongoing extension of internet
10.18d llAbrary. of microscopical pictures 66-78 61-72 0 4 Link
(incl. immuncytology), case reports, Hastka
leukemia diagnostics
European  recommendations  on
10.20d Mlmmal Residual Dlsfaase strategies 66 69 0 4 Béné
in immunophenotyping - paper
ready
10.22d Ir}teractif)n with. other groups in 66-78 61-72 0 4 Béné
diagnostic for design of algorithms
Specific project on microarray for
10.24d | preDC  leukemia with WP13- 66-78 61-72 0 3 Béné
continued
Table 10. 3: List of milestones WP 10, 2009
Milestone - Actual/Forecast Lead
No. s (e DA e delivery date contractor
WP 10 Diagnostics
Ongoing extension of internet library of
microscopical pictures (incl. : } Link
oL immuncytology), case reports, leukemia 66-78 61-72 Hastka
diagnostics
European recommendations on Minimal
10.20d Residual Disease strategies in 66 69 Béné
immunophenotyping - paper ready
Specific project on microarray for preDC ) o
o2 leukemia with WP13-continued 66-78 61-72 Béne

Section 3: Consortium management, Management of the WP10 is going smoothly, with a lot of

electronic communication. New members are joining. It is sometimes required to renew call for papers

revision or documentation but the electronic way chosen costs only time. Cooperation with other

programs is effective with WP8, WP13 and WP12. Contacts have been made with the clinical WP and

will be reinforced.
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Section 4: Other Issues

Ethical issues - none,

Section 5: WP10-Performance

Performance indicators Status

Establishment of European reference panels done

Organization of interdisciplinary consensus conferences done

Development of consensus protocols for the diagnostic work up of all types of leukemia done

and related syndromes

Organization of quality control rounds Done, new round in progress
Establishment of European telemicroscopical networks ongoing

Set up of internet forum done

Training courses and improvement of teaching facilities with new technologies done

Number and quality of publications within the network 12
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Cytogenetics (WP 11)

Objectives and starting point of work at beginning of reporting period

e Intensify harmonization of cytogenetic techniques between laboratories based on consensus
protocols and practical training in other laboratories.
e Establish working groups on distinct cytogenetic questions

e Improve analysis of large and complex cytogenetic data sets

Progress towards objectives — tasks worked on and achievements made with reference to planned
objectives
11.5 Regular WP meetings

e WP meeting at annual network symposion in Mannheim in February 2009

e WP meeting at 7th ECA conference in Stockholm in July 2009

e WP meeting in Hannover together with COST initiative in October 2009.

11.6 LP reports to NMC regarding structure, activities and integration of national cytogenetics
groups:

LP reports were prepared in time.

11.10e Further presentation of difficult cases
For questions regarding, cytogenetic methods, nomenclature, FISH-probes, and help in difficult cases
technical support was continuously offered in the WP11 website and an email address to contact

experts of the field was presented.

11.14e Data exchange with other subgroups of the network
Additional data of ALL cases were collected for the evaluation of the prognostic impact of

chromosome aberrations in collaboration with WP6.

11.15e Influence of genomic imbalances on gene expression: an integrated analysis of SNP-array
and gene expression array data

In cooperation with WP 13 25 AML cases with complex aberrant karyotype were analysed by SNP
arrays and gene expression analysis. An algorithm was developed to find DNA regions of consistent
abnormality between gene expression andcopy number (e.g. underexpressed genes together with a loss

of DNA material. This new algorithm has been published in 2009 (see Annex Section 3, WP 11-33).

11.16e Further identification of new recurring chromosome aberrations by analyzing large
cytogenetic databases
The online Cytogenetic Data Analysis System (CyDAS.org) was continued for the analysis of large

cytogenetic data sets.
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11.17e Continuation of data collection on rare abnormalities
New cases with rare chromosome aberrations were collected in collaboration with the Atlas of

Genetics and Cytogenetics in Oncology and Hematology which is edited by Dr. Huret.

11.18e Continuation of identification and analysis of cryptic and complex chromosome
aberrations by using new cytogenetic methods

SNP microarray analysis revealed cytogenetically cryptic 17q11 deletion encompassing the NF1 gene
in 6 out 37 AML with CBFB-MYHI11 positive AML. Based on this finding a new project on the

identification of NF1 deletions using interphase FISH in other myeloid malignancies was started.

11.20e Continuous development and provision of additional methods

An additional interlaboratory test of the chromosome banding analysis procedure using viable
leukemia cells involving 37 laboratories was performed. A CML cell line carrying typical
chromosome aberrations was used. All five target aberrations were detected by 70% of the

laboratories.

11.23c Collection of cytogenetic and clinical data of MDS patients from Germany, Austria,
Great Britain and USA

A publication on cytogenetic findings of 2124 MDS patients of Germany and Austria appeared in
December 2007 in BLOOD (Haase et al.,, Bood, 2007). The data collection and merging of the
databases are still in progress:

Up to date, 3856 cases of primary and secondary MDS were collected of whom 2901 patients received
no disease-altering therapy. The patients included are coalesced from the IMRAW- (Greenberg et al.;
n=816), the German-Austrian- (n=2011), and the Spanish- (Solé et al.; n=975) databases. Additionally,
53 patients from an ICWG-cooperative project, supported by the MDS-Foundation, were included.
Based on the 2901 primary, untreated patients mentioned above, a new cytogenetic scoring system
was designed. Dr. Schanz from Prof. Haases group wrote the manuscript regarding this project, which
is under review of the statistician (Heinz Tichler, Vienna) at the moment. It will be submitted within
the next weeks.

Dr. Schanz from Prof. Haases group also has performed a multicentric analysis on 2855 MDS patients
that indicates an underestimation of poor risk cytogenetics in the IPSS. The manuscript has been
submitted and is under review up to now.

The data collection and merging of the databases is still in progress.

11.24c Specific translocations in T-ALL

No additional cases with specific translocations in T-ALL could be collected.
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11.25c¢ Cytogenetically unrelated clones in MDS

68 cases with MDS cytogenetically unrelated clones were collected from different national and
international laboratories. The incidence, based on the international database described in 11.23c, is
0.7%. The most frequent combination was a clone with 5q deletion and a clone with trisomy 8.
Overall, trisomy 8 is overrepresented in independent clones. The prognostic impact of independent
clones was calculated as intermediate (median overall survival 18.5 months, median AML-free
survival 84.3 months). The manuscript concerning this project will be written and submitted in the first

half of 2010.

11.26 Provide data for the establishment of a European external quality assessment to
EUROGENTEST

Two participants of the ELN WPI11 continued to participate in the development of the pilot
Cytogenetic External Quality Assessment (CEQA) Scheme in Hematology of the EUROGENTEST.

11.27 Administration of WP11 website and spreading of excellence by promotion of webbased
information
The contents of the WP11 site were kept up to date by the WP11. E.g., the minutes of the annual

Symposion were integrated.
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List of Deliverables WP11, 2009

Deliverv/ Estimated Used Respon-
Deliv. Deliverable Name Achiev)é Actual/Forecast indicative indicative sible lead
No. date delivery date person person participant/
months months*) investigator
Vl\/lP Cytogenetics
115 i 54,66,78 10 Fonatsch,
Regular WP meetings 54,66, 78 10 Haferlach C.
LP reports to NMC regarding
11,6 | structure, activities and integra- | q o) 55 achieved 4 4 Fonatsch
tion of national cytogenetics
groups
11.10e Further presentation of difficult 78 78 4 4 Rieder
cases Haferlach C
Data exchange with other 78 4 .
S subgroups of the network 8 4 Rieder
Influence of genomic
imbalances on gene expression:
11.15e | an integrated analysis of SNP- 8 78 4 4 Haferlach C
array and gene expression array
data in cooperation with WP13
Further identification of new
11.16e | recurring chromosome 78 6 .
aberrations by analyzing large 8 6 Rieder
cytogenetic databases
11.17e | Continuation of data collection 78 78 5 5 Ha{éﬂgg? C
on rare abnormalities ’
Fonatsch
Continuation of identification
and analysis of cryptic and Rieder
11.18e complex chromosome 8 78 12 12 Haferlach C
aberrations by using new Fonatsch
cytogenetic methods
11.20e | Continuous development and 78 73 6 6 Fonatsch
provision of additional methods Rieder
Continuous collection of
11.23c | cytogenetic and clinical data of 78 6
MDS patients from Germany, 8 6 Haase
Austria and Great Britain
. N Johansson
11.24¢ ipfﬁlﬁc translocations in T- 50 ongoing 0 0 Beverloo
Storlazzi
. Haase
11.25¢ Slzﬁ)eie;eﬁ]?éy unrelated 78 78 4 4 Haferlach C.
Fonatsch
Provide data for the
11.26 | establishment of a European 78 78 6 6 Rieder,
external quality assessment to Dastugue
EUROGENTEST
Administration of the WP11
11.27 | website and spreading of 78 78 6 6 Rieder

excellence by promotion of
web-based information

123




List of milestones WP 11, 2009

Milestone ; Actual/Forecast Lead
No. W G NETE DB eI delivery date contractor
WP 11 Cytogenetics
Influence of genomic imbalances on gene
expression: an integrated analysis of SNP-
11.15e . . 78 78 Haferlach C
array and gene expression array data in
cooperation with WP13
Continuous collection of cytogenetic and
11.23c clinical data of MDS patients from 78 78 Haase
Germany, Austria and Great Britain
Provide data for the establishment of a .
. 78 Rieder,
11.26 European external quality assessment to 78 Dastueue
EUROGENTEST £

Section 3: Consortium management

Cooperation with other Workpackages is effective especially with WP6, WP8, WP9 and WP13.

Section 4: Other Issues
Ethical issues-none

Competitive calls-none

Section 5: WP-Performance

Performance indicators

Status

Establishment of European reference panels

in progress

Organization of interdisciplinary consensus conferences

COST meeting in cooperation
with WP 8 (MDS) took place

Development of consensus protocols for the diagnostic work up of all types of leukemia
and related syndromes

first consensus protocol published
in Genes Chromosomes Cancer
(see Section 3, 11.1)

Set up of internet forum done
Number of rare abnormalities for which the prognostic impact could be clarified 1
Number of new recurrent abnormalities identified 2
Number and quality of publications within the network 2009 35

Implementation of technology transfer

in progress

Improved techniques with better results

in progress
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Minimal residual disease (WP 12)

Objectives and starting point of work at beginning of reporting period

A coordinated and integrated working group has been established to develop new assays to increase
the proportion of patients with myeloid leukemias/myeloproliferative disorders (MPDs) who could
potentially benefit from minimal residual disease (MRD) monitoring using real-time quantitative PCR
(RQ-PCR) approaches. Key objectives over the last year have been to continue to improve
standardization of established assays (i.e. BCR-ABL, JAK2 V617F in collaboration with WP4 and
WP9, respectively), the evaluation of novel RQ-PCR assays (i.e. Wilms’ Tumor gene (WT1) and
nucleophosmin (NPM1) mutation) and the validation and implementation of a computer software
reporting package to improve standards of reporting of RQ-PCR data to clinicians, which also serves
to facilitate comparison of results between laboratories.

While development of RQ-PCR assays for fusion genes associated with myeloproliferative disorders
enables sequential MRD assessment to guide therapy with tyrosine kinase inhibitors (Jovanovic et al,
Blood 2007; and see Annex Section 3, WP 12-7, -8, -13), in acute myeloid leukemia (AML) we have
been exploring a number of approaches whereby MRD detection could lead to improved management
and clinical outcome. For leukemia-specific markers that afford relatively high levels of assay
sensitivity (i.e. leukemic fusion genes e.g. PML-RARA, NPM1 mutation) it is possible to use MRD
monitoring to pinpoint those patients destined to fail first-line therapy, thereby allowing the
administration of additional treatment in first remission — this approach has been evaluated initially in
acute promyelocytic leukemia (APL) (see Annex Section 3, WP12-25). For AML cases lacking a
leukemia-specific molecular marker, MRD monitoring relies upon flow cytometry to detect a
leukemia-associated aberrant phenotype or RQ-PCR analysis of genes that are highly expressed in the
blast population (e.g. WT1). In this situation, evidence to date suggests that MRD assessment is best
suited to investigate the degree of leukemic blast reduction during early phases of therapy and its
relationship to subsequent risk of relapse (reviewed Freeman et al, Semin Oncol 2008; see Annex
Section 3, WP12-1). We have recently shown that determination of depth of response to induction
chemotherapy using an optimized ELN WT1 assay provides an independent prognostic factor in AML
suggesting that it could be used to enhance risk stratification (see Annex Section 3, WP12-3, -24).
Development of optimized protocols for flow cytometric detection of MRD has been a focus of
attention for the “Diagnostic Platform” workpackage (WP10) and we have established a joint program
to investigate the optimal approach for MRD-directed therapy in AML cases lacking a leukemia-
specific molecular target. Prospective parallel analysis of flow cytometry and optimized RQ-PCR
assays is now being evaluated by ELN MRD laboratories within the context of large scale clinical
trials. These studies will establish the extent to which MRD assessment affords additional prognostic
information as compared to conventional risk factors, facilitating the development of enhanced risk
stratified treatment approaches to AML and providing more insights into the role of autologous or

allogeneic transplantation in first remission.
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Progress towards objectives — tasks worked on and achievements made with reference to planned
objectives:

12.5 Regular WP meetings

Instrumental to the progression and development of the experimental program for WP12 over the
course of the last year has been the provision for regular meetings. WP12 meetings were linked to
international hematology meetings: LeukemiaNet Annual Symposium, Mannheim (3rd February);
European Hematology Association (EHA), Berlin (4th June) and American Society of Hematology
(ASH), New Orleans (4th December). In addition, two meetings linked to WP12 were held as part of
the international effort to achieve standardized approaches to RQ-PCR detection and reporting of
BCR-ABL MRD results in chronic myeloid leukemia (CML); these were held in Berlin (7th June) and
New Orleans (4th December), coinciding with EHA and ASH meetings, respectively.

12.6 LP reports to NMC regarding structure, activities and integration of national groups

Minutes from each WP12 meeting are drawn up by the lead participant and submitted to ELN NMC
following approval by the membership of WPI12. Updates from international BCR-ABL
standardization meetings chaired by Prof Cross are fed back to the relevant national groups, such as
the UK network of molecular diagnostic laboratories (meeting 29th July, 2009), the German

Kompetenznetz “Akute und chronische Leukdmien”, the Italian and the Nordic networks.

12.10c Evaluation of expression levels of target genes in diagnostic material

Prior to this reporting period, WP12 projects had established through application of optimized RQ-
PCR assays that leukemic fusion genes e.g. FIP1L1-PDGFRA in hypereosinophilic syndrome
(Jovanovic et al, Blood 2007; Reiter et al, Haematologica 2007) and PML-RARA in acute
promyelocytic leukemia (see Annex Section 3, WP12-25) exhibit significant variation in expression in
diagnostic samples (~ 3-log range), which impacts significantly upon sensitivity of assays to detect
MRD. Over the course of this year WP12 has continued to focus on the analysis of NPM1 mutations
and WT1, which afford the opportunity to evaluate response to therapy using a molecular marker in a

substantial proportion of AML cases.

NPMI1: RQ-PCR assays have been developed for the commonest NPM1 mutations (types A, B & D)
by Prof Saglio’s group (Gorello et al, Leukemia 2006) and evaluated more widely within WP12,
Analysis of diagnostic samples has shown that the NPM1 mutant allele is highly expressed, typically

affording assay sensitivities of between 1 in 104 and 106 (see Figurel2.1).
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Figure 12.1

RQ-PCR monitoring of MRD in AML by detection of NPM1 mutation:

Sequential monitoring of NPM1 mutation by real-time quantitative PCR in patients treated in UK MRC AMLI1S5 trial. AML
cases found to have NPM1 type A or B mutation were subject to retrospective quantification of NPM1 mutant allele relative
to expression of the ABL control gene in stored follow-up samples. The NPM1 mutant allele was expressed 6-350 fold higher
than ABL, affording assay sensitivities of between 1 in 10* and 10°. In patients subject to relapse, NPM1 mutant was detected
at a persistently high level throughout treatment or relapse was preceded by rising transcript numbers. Cases 15-0349 and 15-
2336 had type B mutation, the rest were type A.

Abbreviations: Ct, Cycle threshold; CR, complete remission; CCR, continuing complete remission (Freeman et al, Semin
Oncol 2008).

WT1: This is an interesting potential target for MRD detection in that it has been reported to be over-
expressed in approximately 70% of AML and is being investigated as a target for immunotherapy in
this disease. In a project led by Daniela Cilloni and Giuseppe Saglio involving 11 WP12 laboratories,
9 published or “in-house” WT1 assays were systematically analyzed in parallel prior to this reporting
year, leading to the selection of an assay located within exons 1 and 2, which was confirmed to be
RNA specific and afforded greatest sensitivity. The selected “ELN WT1” assay also has the distinct
advantage that it is located in a region of the gene that is rarely subject to mutation in AML. Indeed
WT1 mutations which occur in ~10% of normal karyotype AML typically involve exons 7 and 9,
where many published WT1 RQ-PCR assays are located thereby giving rise to the potential for “false
negative” results. A full length WT1 plasmid was developed in conjunction with Ipsogen, Marseille
and included in an “ELN WT]1 kit” including primers and probe for the ELN WT1 assay, ABL control
gene assay (Europe Against Cancer) and respective plasmid standards. ELN WT1 kits were centrally
distributed to participating laboratories for evaluation in large numbers of AML and non-leukemic
samples (620 pre-treatment AML samples and 204 control PB, BM and PBSC samples). This allowed
us to establish thresholds for background levels of expression of WT1 in normal PB and BM (upper
limit 50 and 250 copies/ 104 ABL copies, respectively). This relatively high background level of

expression limits the sensitivity of WT1 RQ-PCR assays to detect residual disease as compared to use
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of leukemia-specific markers (e.g. mutant NPM1, PML-RARA), suggesting that WT1 is most
appropriately used to measure kinetics of disease response during early phases of therapy rather than
for serial MRD monitoring to track impending relapse. Based upon the differential expression of WT1
in AML blasts and normal PB and BM, PB was considered to provide the preferred sample source
allowing at least a 2-log reduction in transcripts to be discriminated in approximately half of AML
patients.

No significant difference in WT1 expression level as determined by the ELN assay was observed in
AML cases harboring mutations in exons 7 and 9 of the gene as compared to those with wild type
WT1 (p=0.2). However, sequence analysis of a series of 32 cases of AML in which the ELN assay
suggested a low level of WT1 transcript expression (<250 copies/ 104 ABL copies), showed that they
were enriched for mutations in exons 1 and 2 that disrupted primer and/or probe binding sites. During
this reporting year, all data from the ELN WT1 study were collated and subsequently published (see
Annex Section 3, WP12-3). The optimized ELN WT1 assay has now been taken forward to assess
MRD in multicenter clinical trials including the UK NCRI AMLI17 trial as a tool to enhance risk
stratification and the forthcoming Epicept study (EPC2008-02) evaluating histamine dihydrochloride
and IL-2 as maintenance therapy in AML (12.15d).

12.11d Establish the additional proportion of leukemic patients that can be monitored using
novel targets

The major focus of this work has been the development of optimized RQ-PCR assays for detection of
WT1 and the commonest NPM1 mutations, thereby substantially extending the proportion of AML
patients that can be monitored for disease response beyond the range of fusion gene assays developed

in the Europe Against Cancer program, which are applicable to only ~25% of AML.

NPM1

Over the course of the last year significant progress has been made, with the Munich, Ulm and Lille
groups providing strong evidence that NPM1 mutations provide highly promising MRD targets that
could allow the development of individualized treatment approaches in a significant proportion of
AML patients. The Munich laboratory have developed assays for 17 different NPM1 mutation types
based on the Lightcycler platform to analyze 252 AML cases (Schnittger et al, Blood 2009). Relapses
were predicted by failure to reduce NPM1 mutant level by more than 3 logs or by more than a 1 log
rise in the mutant level. In this study NPM1 mutant level was the most important predictor of relapse
in multivariable analysis considering age and FLT3-ITD status. In a study led by Jan Kronke, the Ulm
group has undertaken MRD detection in over 1000 samples from 212 AML patients with Type A, B
and D mutations using the Gorello assays. MRD positivity following the second induction and at the
post-consolidation timepoint were both predictive of subsequent risk of relapse. On longitudinal
monitoring, median time from PCR positivity to relapse was 3 months; in some patients the time from

molecular conversion to relapse was very prolonged, while others showed intermittent PCR positivity

128



without relapse. Intermittent detection of NPM1 mutant transcripts could potentially relate to non-
leukaemic cells or leukemic stem cells and the Lille group (Aline Renneville & Claude Preudhomme,
unpublished data) has shown that very late relapses (up to 12 years from diagnosis) with stability of
the NPM1 mutation can occur.

Since it is anticipated that NPM1 MRD monitoring data will increasingly be used to guide patient
therapy, a major focus of WP12 over the last year has been to establish predictive thresholds, evaluate
the optimal sample type for monitoring (PB vs BM), investigate the kinetics of disease relapse, and
consider the stability of the NPM1 mutation as an MRD target. Based on analysis of the Ulm data, a
threshold of 0.1 NPMmut/ABL has been proposed for diagnosis of molecular relapse (equivalent to 3-
4 logs below diagnostic level). Detailed mathematical modelling of the raw data provided from the
Munich study, performed by Hans Ommen (Aarhus, Denmark), has suggested that NPM1 mutant
levels above a threshold of 5 x 10-5 relative to ABL are indicative of MRD (see Annex Section 3,
WP12-10). To investigate the optimal sample source for MRD monitoring 174 paired PB and BM
follow-up samples have been analyzed using the Gorello assays for Type A, B and D mutations by the
Lille group. Good concordance was observed in NPM1 MRD results obtained with the two sample
sources, with bone marrow typically affording ~0.5log greater sensitivity. Kinetics of disease relapse
have been investigated in the Munich data set, showing that speed of relapse is significantly more
rapid in the group with coexistant FLT3-ITD mutations than in NPM1mut cases with wild type FLT3
(see Annex Section 3, WP12-10, 37).

A key aim of WP12 is to establish optimal MRD monitoring schedules to predict disease recurrence
and allow time for pre-emptive therapy to be delivered to prevent clinical relapse. Applying the
mathematical model which is independent of assay sensitivity, the relationship between sampling
interval and likelihood of relapse detection in NPM1 mutant AML in relation to other molecular
subsets was defined. Thus, taking a 3 month bone marrow sampling interval as an example, the
median time from molecular positivity to hematological relapse was 120 days for NPM1mut AML as
compared to 200 days for CBFB-MYH11+ patients, 90 days in RUNXI-RUNXI1T1+ cases, but as
short as 45 days in PML-RARA+ patients (Ommen et al, Blood 2009). Application of the
mathematical model to the Munich data set showed that 6 monthly and 4 monthly BM examinations
are required to achieve a relapse detection frequency of at least 90% with a window of at least 60 days
to hematological relapse in NPMI1c+/FLT3-ITD- and NPMl1c+/FLT3-ITD+ AML, respectively.
Optimal MRD sampling frequencies are currently being prospectively validated in multi-center
clinical trials such as the UK NCRI AML17 trial.

The stability of the NPM1 mutation as an MRD marker has also been considered. The Munich group
reported stability of the NPM1 mutation in 84 of 84 paired diagnostic and relapse samples (see Annex
Section 3, WP12-37). The Lille group have also found that the NPM1 mutation is stable based on an
analysis of 55 paired diagnostic and relapse samples (Aline Renneville, Claude Preudhomme
unpublished data). However, the Ulm group have observed occasional cases in which the NPM1

mutation is lost at “relapse”, including one with acquisition of trisomy 8 and RUNX1 mutation, which
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most likely reflects development of t-AML rather than relapse of the original clone. These studies
support the notion that NPM1 mutation is a primary lesion in the pathogenesis of AML, but also serve
to highlight the importance of comprehensive molecular and cytogenetic characterization of patients
with “relapsed” AML.

The Munich NPM1mut assays involve use of a mutation-specific forward primer and common reverse
primer, which do not amplify the mutation-specific plasmid standards originally developed by Ipsogen
to be used in conjunction with the Gorello assays. Therefore, over the course of this reporting year in
collaboration with Ipsogen, Marseille a set of universal plasmid standards for the commonest mutation
types (A, B & D), accounting for ~90% of cases that can be used in conjunction with all RNA- and
genomic DNA-based assays has been developed. These have been evaluated within WP12, showing
good performance profile and will allow for standardized reporting of NPM1 MRD data across
different RQ-PCR platforms.

WT1:

During the course of this year we have continued the investigation of the prognostic value of MRD
detection using the optimized ELN WT1 assay considering a cohort of 142 AML patients with high
level WT1 expression at diagnosis (>20,000 WT1 copies/ 104 ABL copies) treated with standard
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Figure 12.2: Kinetics of minimal residual disease response following induction therapy are predictive of subsequent
relapse risk in AML

The predictive value of MRD assessment by standardized ELN WT1 RQ-PCR assay was determined in a cohort of 142 AML
patients treated with conventional anthracycline and cytarabine based treatment. Analysis was undertaken in AML cases with
WTT1 expression exceeding 2 x104 copies/ 104 ABL copies in pre-treatment samples, allowing the detection of at least a 2-
log reduction in WTT1 transcripts following induction, taking into account the background level of expression observed in
normal hematopoietic tissues. The patient cohort included 91 cases reported previously (Cilloni et al, J Clin Oncol 2009)
combined with a further 51 cases treated in the MRC AMLIS5 trial (samples kindly provided by John Yin and Michelle Sale,
Manchester Royal Infirmary and analyzed at Guy’s Hospital, London, UK).
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anthracycline and cytarabine-based therapy (Grimwade & Hills, Hematology Am Soc Hematol Educ
Program 2009). In this informative group, greater WT1 transcript reduction after induction predicted
reduced relapse risk (hazard ratio, 0.54 per log reduction; 95% CI, 0.36 to 0.83; P =0.004) that
remained significant when adjusted for age, WBC count, and cytogenetics (Figure 12.2). Failure to
reduce WTI1 transcripts below the threshold limits defined in normal controls by the end of

consolidation also predicted increased relapse risk (P= 0.004).

Integrated approaches to MRD detection:

This aim is being addressed in conjunction with WP10, with current data indicating that virtually all
AML patients can be subject to assessment of MRD using flow cytometry- and/or RQ-PCR- based
approaches (see Annex Section 3, WP 12-1). A major aim of WP10 is to achieve greater collaboration
between groups performing flow cytometry within the context of national clinical trials. In an ongoing
study, Vincent van der Velden (Rotterdam) is making direct comparisons between RQ-PCR and flow
cytometric approaches for MRD detection in pediatric AML. Moreover, Gerrit Schuurhuis has led a
national Dutch study prospectively evaluating flow cytometry-based MRD detection to predict
outcome in AML and which will compare flow data with molecular approaches to MRD detection
using RQ-PCR. This theme is being further developed in the UK NCRI AMLI17 trial which
commenced in April 2009 in which RQ-PCR (using EAC and ELN standardized assays) and flow-
cytometry are being evaluated prospectively in parallel to establish whether early MRD assessment
provides greater discriminatory power than current conventional criteria to identify those patients most

and least likely to benefit from allogeneic transplantation in first remission.

FIP1L1-PDGFRA:

A further focus of WP12 has been to develop RQ-PCR assays to direct molecularly targeted therapies
in myeloproliferative disorders, in collaboration with WP9. Indeed the structure of WP12 has enabled
our group to continue to collect clinical material from patients with relatively rare conditions such as
FIP1L1-PDGFRA+ hypereosinophilic syndrome which we have found to account for ~10% cases of
persistent unexplained eosinophilia (Jovanovic et al, Blood 2007), enabling us to gain further
biological insights into this subset of disorders, complementing the work of WP9 (see Annex Section
3, WP12-14 and Burgstaller et al, Leukemia 2007; Reiter et al, Haematologica 2007; Metzgeroth et al,
Br J Haematol 2008). Indeed, in a study led by Prof Nick Cross, we also showed that genomic DNA
based RQ-PCR assays for the FIPIL1-PDGFRA fusion can detect MRD following imatinib therapy
with significantly greater sensitivity than RNA-based assays (see Annex Section 3, WP12-13). The
ELN is ideally suited to the conduct of such studies, which would not have been feasible at the

national level.
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12.13c Development of standardized protocols for MRD assessment using RNA-based targets
(from bedside to clinical report)

BCR-ABL:

In order to achieve this aim, WP12 has linked up with the international standardization efforts for RQ-
PCR analysis and reporting of BCR-ABL results in chronic myeloid leukemia (CML), led by Prof
Nick Cross. This ongoing effort will establish key principles that will be relevant to development of
standardized protocols for other MRD targets. The BCR-ABL related work within WP12 has focused
on the development of accredited reference (IS) reagents as a means to facilitate the promulgation of
the International Scale for MRD determination in CML. Following a series of successful pilot
experiments and control rounds we commissioned ECACC (European Collection of Cell Cultures) to
grow 40 litres of HL60 cells in Autumn 2008, from which we made four mixtures of K562/HL60 to
approximate 10%, 1%, 0.1% and 0.01% on the IS. These mixtures were prepared as rapidly as
possible and transported to the National Institute of Biological Standards and Control (NIBSC) for

aliquoting into ampoules and freeze drying, yielding approximately 3000 vials per dilution.
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Figure 12.3: BCR-ABL QC results of freeze dried cell dilution analysis for the 6 laboratories that used ABL as the
control gene. Top panel: before conversion; bottom panel: after conversion using local CFs. The mean of the converted
values were assigned as IS values to each dilution.
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Following initial successful in house evaluation of the freeze dried material we performed a field trial
in January-March 2009 that aimed to establish IS values for each dilution. Laboratories were selected
that had validated conversion factors (CF), with at least three laboratories for each of the three
internationally accepted control genes: ABL, BCR and GUSB. A total of 10 laboratories were
involved (6 from the EU) using 4 different protocols and 8 different RQ-PCR platforms. Each lab
received 3 vials at each of the four dilution levels. RNA was extracted from each vial and reverse
transcribed twice on different days yielding 24 datapoints/lab. The amounts of RNA extracted,
absolute copy numbers of control gene, BCR-ABL/control gene before and after conversion were
calculated and the mean for the laboratories used to calculate the IS values for each dilution (Figure 3).
In addition, the performance of the freeze dried materials was evaluated by homogeneity and stability
testing. The coefficients of variation of 17 randomly selected freeze dried vials for each dilution were
similar to the variation seen in 17 aliquots of non-freeze dried material and also patient replicates, con-
firming batch homogeneity. In accelerated degradation studies, the amounts of extractable RNA fell
significantly when the vials were maintained at >20°C for 10 months, but the BCR-ABL/ABL ratios

were distorted only in samples that had been maintained at 45 degrees or higher (see Figure 12.4).

The documentation describing these experiments was submitted by NIBSC to the World Health
Organisation (WHO) in July 2009 and following assessment of the evidence the materials were
approved as primary reference reagents in November 2009. The supply of these reagents will be
limited to companies and reference laboratories that are able to generate the secondary reference
materials that will actually be used by testing laboratories. Facilitating the process of developing these

secondary reagents and their validation will form our major focus for 2010.
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Figure 12.4. Stability of BCR-ABL transcripts in freeze dried cells in accelerated degradation studies. Left panel:
absolute copy numbers for each of the four dilutions extracted from vials of freeze dried cells that had been maintained at 7
different temperatures for 10 months. Right panel: Values plotted as BCR-ABL/ABL ratios.

In addition to the work above, the EUTOS group has focused very productively on the establishment
of conversion factors (CFs) for at least one laboratory per country or region following the protocol

developed by the Adelaide laboratory. A control round to assess the ability of laboratories to detect
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resistance-associated mutations is underway, with samples distributed in November 2009 and data

analysis scheduled for February 2010.

JAK2-V617F (12.25-12.28):
With the development of JAK?2 inhibitors, the establishment of reliable DNA-based quantitative PCR

assays to detect the V617F JAK2 mutation to assess disease response in myeloproliferative disorders
will become relevant. Therefore, WP12 has been instrumental in the systematic evaluation of
published and “in house” JAK2 assays in a multi-laboratory setting, conducted in collaboration with
WP9 (Prof Barbui/Vannucchi/Kiladjian). Over the course of the last year the number of participating
laboratories has increased from three (Florence [Vannucchi], London [Nickless/Tobal/Grimwade] and
Paris [Cassinat/Chomienne/Kiladjian] to include Nantes (Sylvie Hermouet), Bordeaux (Eric Lippert),
Freiburg (Heike Pahl), Bern (Elisabeth Oppliger) and Cambridge (Anthony Bench), with Belfast
(Melanie Percy/Mary Frances McMullin) and Nijmegen (Bert van der Reijden) scheduled for
inclusion in 2010. Two QC rounds were conducted during the course of this reporting year. The first
involved distribution of dilutions of HEL and K562 cells, which harbor JAK2-V617F and wild type
JAK2 alleles respectively, which were tested in 4 laboratories using the three best-performing
published wild type and mutant assays (Larsen, Lippert & Nussenzveig), that were taken forward from
previous QC rounds conducted within WP12 (that led to the elimination of 3 published assays, with
suboptimal performance). The Larsen mutant assay was found to be the most efficient and afforded
greater sensitivity, as compared to the Lippert and Nussenzveig assays. There was limited crossover of
the Larsen mutant assay when tested on K562 cells (100% wild type JAK2), but much more crossover
with the Lippert assay. The wild type JAK2 assays showed significant crossover as evidenced by
amplification of the mutant allele in HEL cells, which was less marked with the Nussenzveig and
Lippert assays than with the Larsen assay.

The second QC round involved 8 laboratories (Florence, Freiburg, Cambridge, Paris, Bern, London,
Nantes, Bordeaux) and investigated 8 JAK2 assays (4 V617F mutant assays [Larsen, Lippert,
Nussenzveig & Bern (Oppliger) “in house” assay]; 3 wild type assays [Larsen, Lippert &
Nussenzveig]; total JAK2 [Oppliger “in house” assay]) and parallel amplification of independent
control gene assays (albumin [BIOMED] and cyclophilin A [Pallisgaard “in house]) to control for
variations in template in each reaction. Plasmid standards for the wild type JAK2, mutant JAK2 and
control gene assays were developed by Ipsogen, Marseille on behalf of WP12 and were found to
perform well (Figure 12.5 and Table 12.1). Genomic DNA extracted from serial dilutions of HEL in
K562 cells and K562 dilutions in HEL cells, reaction mixes for each RQ-PCR assay and plasmid
standards for wild type and mutant JAK2 and the independent control genes were prepared and
centrally distributed by Nicolas Maroc, Ipsogen Marseille. A standardized format for performing the
QC exercise was distributed to the participating laboratories and data were returned to Nicolas Maroc
and David Grimwade/Jelena Jovanovic (Guy’s Hospital, London) during November 2009 for

centralized analysis. The identities of the JAK2 mutant and wild type assays were blinded to all
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participants by Ipsogen, and which were not revealed until after the results of the analyses had been
completed. The design of the QC exercise that included HEL and K562 cells which harbor only
mutant and wild type JAK?2 alleles respectively allowed the specificity of the wild type assays to be
assessed, in conjunction with assessment of the specificity and sensitivity of the mutant assays.
Despite the different platforms (ABI7300, ABI7000, ABI7500 n=2, ABI7900 n=2, LC480, RG6000)
and consequent differences in run conditions, marked concordance in the results obtained with all of
the respective assays between the laboratories was observed, highlighting the validity of the exercise
to draw firm conclusions.

In accordance with previous QC rounds, both the wild type and mutant Nussenzveig assays exhibited
poor amplification plots and markedly inferior efficiency (median slopes -3.69 & -3.77, respectively).
The Lippert wild type assay exhibited greater specificity than the Larsen wild type assay, in
accordance with previous QC rounds. The Oppliger and Larsen mutant assays were found to be the
most specific yielding Ct values >40 when applied to neat K562 cells in the majority of laboratories,
irrespective of platform. Taking into account the detection limit of RQ-PCR assays (taken as Ct value
of 40 according to the Europe Against Cancer [EAC] program consensus) and the level of background

amplification observed for the mutant assays in neat K562 cells, the level of sensitivity of the mutant

assays was determined in serial dilutions of HEL in K562 cells (taking detection limit as €1 Ct below

background amplification).
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Figure 12.5: Development of plasmid standards for independent control genes to normalize MRD data for DNA-based Q-
PCR assays

The mutant assays differed in their sensitivities (Table 12.2), with the Oppliger assay capable of
detecting an estimated 0.008% mutant JAK2, the Larsen assay detected 0.08-008%, the Lippert assay
was consistently less sensitive — 0.08% and the Nussenzveig assay the least sensitive due to inferior
efficiency (0.8%). These data are in accordance with those of previous QC rounds which showed that
the Larsen assay exhibited better performance than the Lippert assay, with both assays being superior
to the Nussenzveig assay. Based upon these and previous data, the Nussenzveig assay will be dropped
from the next QC round that is planned for early 2010 and will involve evaluation of the assays in

UKE-1 cells which harbor the JAK2-V617F mutant allele. This cell line may be preferable to the use
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of HEL cells, which contains multiple copies of mutant JAK2. Work in 2010 will focus on completing
the optimization process and development of standardized protocols suitable for analysis of pre-
treatment and follow-up samples from the next phase of clinical trials in JAK2-V617F positive MPDs,

including evaluation of JAK?2 inhibitors.

Table 12.1. Comparison of performance of wild type (WT) and mutant (MUT) JAK2 assays in QC exercise conducted
in 8 laboratories.

The values provided are slopes reported for plasmid standard curves generated with centrally distributed reagents; assays
with maximal efficiency exhibit a slope value of -3.3. Data for the independent control gene assays Albumin (ALB) and
Cyclophilin (CYC) are also shown.

Design A: Lippert assay

Design B: Bern (Oppliger) “in house” assay. For this assay the “WT” data relate to total JAK2 (i.e. wild type and mutant)
Design C: Nussenzveig assay

Design D: Larsen assay

Vannucchi Pahl Bench | Cassinat | Oppliger | Tobal Lippert |Hermouet
(ABI7300) | (ABI7000) | (ABI7500) |(ABI7500 fast) (ABI7900) | (ABI7900HT) (Lcas8o) (RG 6000)
wT -3.54 -3.36 -3.61 -3.91 -3.44 -3.45 -3.46 -3.55
Design A
MUT -3.86 -3.56 -3.71 -3.72 -3.55 -3.29 -3.60 -3.61
i wT -3.44 -3.29 -3.79 -3.18 -3.34 -3.43 -3.27 -3.50
Design B
MUT -3.53 -3.36 -3.53 -3.47 -3.47 -3.35 -3.52 -3.67
wT -3.73 -3.38 -3.71 -3.66 -3.01 -3.56 -3.98 -3.76
Design C
MUT -3.72 -3.48 -3.81 -4.06 -3.83 -3.72 -4.21 -3.68
. wT -3.32 -3.35 -3.38 -3.34 -3.44 -3.24 -3.43 -3.55
Design D
MUT -3.49 -3.49 -3.75 -3.66 -3.55 -3.71 -3.50 -3.61
(avg) -3.37 -3.43 -3.63 -3.56 -3.30 -3.45 -3.61 -3.65
CYC (avg) -3.49 -3.45 -3.73 -3.73 -3.24 -3.36 -3.65 -3.80

Table 12.2. Determination of relative sensitivity of 4 assays to detect JAK2-V617F mutant allele in serial dilution of
HEL cells in K562 cells in QC exercise conducted in 8 laboratories.

The sensitivity quoted for each assay (0.8%-0.008%) by each laboratory takes into account the detection limit of RQ-PCR
assays (taken as Ct value of 40 according to EAC) and the level of background amplification observed for the mutant assays
in neat K562 cells (taking detection limit as [11 Ct below background amplification).

Design A: Lippert assay

Design B: Bern (Oppliger) “in house” assay

Design C: Nussenzveig assay

Design D: Larsen assay

Vannucchi|  Pahl Bench | Cassinat | Oppliger | Tobal Lippert |Hermouet | ..
(AB17300) (ABI 7000) (ABI 7500) |(ABI 7500 fast)| (ABI7900) | (ABI7900HT) (Lcaso) (RG 6000)
Design A 0.08 08 008 0.08 08 08 0.08 008 0.08
Design B 0.008 0.008 47.1 0008 0.08 0.08 0.008 0.008 0.008
DesignC 038 08 038 0.8 08 08 75 038 0.8
DesignD | 0.08-0.008 008 008 0.08 0.08 0.08 0.08 008 0.08-0.008

The development of novel RQ-PCR assays requires confirmation that they are RNA-specific and
determination of background levels of amplification due to non-leukemic cells. RNA-specificity was
previously confirmed in novel assays designed to amplify FIPIL1-PDGFRA fusion transcripts in
chronic eosinophilic leukemia (Jovanovic et al, Blood 2007). In AML we have shown that levels of
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background amplification in NPM1 Type A, B and D mutation assays due to the wild type allele are

too low to compromise assay sensitivity.

Since WTT1 is expressed in normal hematopoietic progenitors and is therefore not a leukemia-specific
target we have previously undertaken extensive analyses using centrally distributed ELN WT1 Kkits to
establish reference ranges for levels of expression of WTT1 transcripts in normal blood (n=118, median
0.01 WT1 copies/104 ABL copies, 0.01-47.6), marrow (n=61, median 19.8, 0-213), and peripheral
blood stem cells (n=25, median 6.1, 0-39) (Figure 6, left panel). Sequential analysis of PB and BM
samples from 15 AML cases with low WT1 expression (<250 copies) showed no significant
modulation in transcript level on regeneration after chemotherapy (Figure 12.6, right panel), indicating

that in WT1+ AML, transcript levels detected in follow-up samples reliably reflect disease status.
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Figure 12.6. Evaluation of standardized ELN WT1 assay for MRD detection in AML

Left panel: Relative expression of WT1 (WT1 copies/104 ABL copies) in pre-treatment PB and BM samples from AML
patients relative to control PB, BM and peripheral blood stem cell (PBSC) samples derived from normal volunteers. Median
values denoted by a horizontal bar

Right panel: Comparison of WT1 transcripts between diagnosis and follow-up samples taken on regeneration following
intensive chemotherapy in patients lacking over-expression of WT1 in leukemic blasts. These data provide evidence that
WT]1 expression is not modulated on regeneration following chemotherapy, supporting its use as a valid MRD target.

12.15d Evaluation of validated RQ-PCR assays in national clinical trials

Prospective detection of PML-RARA transcripts to direct treatment of APL patients:

A key premise is that molecular detection of MRD using RQ-PCR can reliably predict relapse, thereby
allowing early treatment intervention which could potentially avert full-blown relapse and improve

overall chances of cure. There is preliminary evidence from the GIMEMA and PETHEMA groups to
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support this notion in acute promyelocytic leukemia (APL), although this had not been evaluated
prospectively in multi-center clinical trials using RQ-PCR. In a project led by David Grimwade, this
has been addressed in collaboration with Alan Burnett and Francesco Lo Coco in WP5 (AML) in the
UK Medical Research Council (MRC) AMLIS trial. First-line treatment involved ATRA and
anthracycline-based chemotherapy, with RQ-PCR used to identify patients with persistent disease or
molecular relapse to direct pre-emptive therapy with arsenic trioxide prior to transplantation, with type
of transplant (autologous vs allogeneic) being dependent upon molecular response as well as donor
availability. Over 6,000 samples were prospectively analyzed by RQ-PCR from 303 patients,
including over 2,000 paired BM and PB samples. The majority of samples were analyzed by Jelena
Jovanovic, who is jointly supported by ELN WP12 and charitable funding (Leukaemia Research).
MRD monitoring according to the recommended schedule (3 monthly BM examination — based upon
the data acquired concerning maximal assay sensitivity and kinetics of disease relapse) successfully
identified the majority of patients subject to relapse and provided the most powerful predictor of
relapse free survival (RFS) in multivariable analysis (HR 17.87, 95% CI 6.88-46.41,p<0.0001), far
superior to presenting WBC (HR 1.02, CI 1.00-1.03,p=0.02) which is currently widely used to guide
therapy. In patients who were predicted to experience relapse on the basis of MRD monitoring, early
treatment intervention with arsenic trioxide prevented progression to overt relapse in the majority,
associated with 73% relapse free survival at 1 year (see Annex Section 3, WP12-25).

Applying the strategy of sequential MRD monitoring to direct pre-emptive therapy within AMLI15
was associated with a cumulative incidence of clinical relapse (CIR) of only 5% at 3 years. This was
lower than the 12% rate of CIR (p=0.02) observed in the previous MRC AMLI12 trial involving
patients treated with combination MRC chemotherapy with extended ATRA, but in which MRD
monitoring was not performed (Figure 12.7). While it is recognized that AML12 represents a historical
control group, treatment was less intensive in half the patients in AML15 who were randomized to
receive the PETHEMA schedule. The lower relapse rate in AMLI15 could not be accounted for by
differences in the distribution of Sanz risk groups, the rate or relative timing of relapses between MRC
and PETHEMA treatment schedules. Indeed analyses adjusted for any differences in age, performance

status or WBC gave a consistent hazard ratio of 0.51 (0.26-1.03) p=0.06.

Based on comparison of survival of patients treated with MRC chemotherapy in the successive trials,
with RQ-PCR assays costing an average of $5,370 per patient and assuming a life expectancy of 25
years for patients successfully salvaged, MRD monitoring was found to be most cost-effective in high
risk patients (WBC >10) with a 10% survival benefit at 5 years giving $2,415/quality adjusted life
year (QALY) compared to those with WBC<10 (1% survival benefit at 5 years giving
$25,600/QALY). This prospective multi-center study has been very helpful in establishing the most
appropriate MRD monitoring schedules in APL, that have been taken into account in the British

Committee for Standards in Haematology (BCSH) AML guidelines (Milligan et al, Br J. Haematol
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2006) and International APL guidelines developed by an expert working group convened by ELN and
led by Prof Miguel Sanz on behalf of WP5 (see Annex Section 3, WP12-12).

APL Patients AML12 v AML15: Relapse risk
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Fig 12.7. Evaluation of minimal residual disease (MRD) monitoring and pre-emptive therapy to reduce rates of frank
relapse in PML-RARA+ acute promyelocytic leukemia (APL) in the Medical Research Council Acute Myeloid
Leukaemia 15 (MRC AML15) trial.

Cumulative incidence of clinical relapse was compared between patients with APL treated with extended all-transretinoic
acid (ATRA) and anthracycline-based chemotherapy in the MRC AMLI12 trial, in which MRD monitoring and pre-emptive
therapy were not routinely undertaken, and the MRC AMLI1S trial, in which this was performed. The
ADE/ADE/MACE/MiDAC schedule from AML12 was given to half the patients in MRC AMLI1S5, and the remaining
patients were randomized to receive the less intensive PETHEMA schedule involving ATRA and anthracycline
monochemotherapy. A significant reduction in relapse rate was observed in AML15, which was apparent across risk groups
defined by presenting white blood count (WBC) (10 v 10 x 109/L) or Sanz risk group.

Analysis of RQ-PCR profiles in APL has served to highlight important principles that enable the
development of optimized schedules for MRD detection, suitable for guiding therapy according to the
needs of the individual patient. This is becoming increasingly relevant with interest in investigation of
de-intensified treatment protocols for APL, placing greater reliance on MRD monitoring to identify
patients who need additional therapy to secure cure of their disease. RQ-PCR using the standardized
assay is being used prospectively to guide the management of APL patients in a number of multi-
center European studies being conducted by the GIMEMA, DSIL and UK NCRI groups evaluating the
use of chemotherapy-free schedules comprised solely of molecular-targeted therapies (i.e. arsenic +
ATRA) as compared to conventional ATRA+anthracycline-based therapy. The results of the MRC
AMLIS trial have also helped inform the International Pediatric APL trial (ICC-APLO1) in which
treatment reduction will be investigated in low-risk disease and which will use MRD monitoring to

guide treatment approach.

12.23 Development and enhancement of computerized RQ-PCR reporting systems:
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This project has been led by Peter Hokland (Aarhus) in collaboration with a Danish software house —
Langtved Data, with the aim of developing a program to report RQ-PCR results from any platform in a
standardized manner (see Figure 8), since this could have a major benefit in management of patients.
A beta version of the program was generated in Spring 2005. Further modifications to the program
were made following a users’ group meeting and intermittent system review. The software program
was installed in September 2006 for evaluation in two laboratories in London (Guy’s Hospital and
King’s College Hospital) using ABI platforms (ABI7700/7900) and in the Munich Leukemia
Laboratory which employs Lightcycler technology. Installation was successful; however, a number of
minor operational issues were identified regarding the display of sensitivity values for follow-up
samples, selection of a reference standard and export of data from the Lightcycler platform. These
prompted further modifications to the program and an installation guide and “User manual” were

prepared by Mette Ostergaard and Charlotte Guldborg Nyvold.
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Figure 12.8. MRD reporting program software overview

A) The software accommodates raw data from a broad range of qPCR hardware (carousel/plate/microplate principle). B) Two
standard modes of MRD calculation, ‘absolute’ and ‘relative’ quantification, as well as two different ways of assessing assay
sensitivity can be employed — based on control gene copy number or ACt as reported (Grimwade et al, J Clin Oncol 2009). C)
A number of different MRD graphs (solid lines) and sensitivity graphs (hatched lines) can be produced, e.g. a) peripheral
blood (PB) and bone marrow (BM) in either separate or b) combined graphs, ¢) with up to three different target genes (TG) in
one graph, and d) inclusion of a fixed threshold line (in bold), e.g. for illustration of the normal expression level for WT1
assessments. Graph colors and styles are editable. D) A premade report template allows for fast and easy completion and
printing of ) a PDF report to the referring department, or f) a list of all results from a given patient (exportable to Excel).

During the course of this reporting year, use of the reporting program was rolled out to 8 WP12
laboratories (Aarhus, Copenhagen, Frankfurt, Istanbul, London [King’s College & Guy’s Hospital],
Turku & Vejle). The capacity of the program to allow reporting of MRD data in a standardized fashion

irrespective of RQ-PCR platform was evaluated through a QC exercise that was coordinated by

Charlotte Nyvold (Aarhus). This involved centralized distribution of leukemic ¢cDNA samples
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(provided by Aarhus), RQ-PCR primers/probes and plasmid standards (provided by Ipsogen,
Marseille) to the 8 laboratories (3 labs with some experience of the MRD reporting program, 5 labs in
which the program had just been installed and were testing it for the first time). Serial samples were
provided from a CML patient (5 consecutive samples + cDNA from the K562 cell line as a reference)
and also from an AML patient (5 consecutive samples), to be monitored by CBFB-MYH11 and WT1
assays in parallel (using the standardized EAC and ELN assays, respectively). Data were normalized
to the ABL control gene. Between the participating laboratories, 4 platforms were used (ABI
7500/7900, Mx3000 & Lightcycler 480). Relative quantification based on AACt method (compared to
diagnostic sample and K562 for the CML sample) and absolute quantification (comparison to plasmid

standards) methods for RQ-PCR data reporting were evaluated.
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Figure 12.9. Generation of standardized MRD reports using ELN Reporting Program

Complementary DNAs derived from diagnostic and follow-up samples from (inv)16 related AML were dispatched to
laboratories participating in the QC exercise, analyzed using centrally distributed assay reagents (CBFB-MYHI11, WTI,
ABL) and reported in a standardized fashion using the ELN MRD reporting program. Good concordance was observed
between normalized MRD results obtained using the Europe Against Cancer CBFB-MYHI11 (green line — labs 2, 4 & 5; blue
line — labs 1 & 7) and ELN WT1 (blue line — labs 2, 4 & 5; green line — labs 1 & 7) assays. Good concordance was also
observed in the reports generated with the program, although differences in the scale of the y-axis reflect normalization to
100 or 10e4 ABL copies.

For the BCR-ABL samples, remarkable intra- and inter-laboratory concordance was observed in the
results irrespective of whether data were reported relative to the diagnostic sample, to the K562 cell
line, or whether absolute quantification based on plasmid standards was used. A high degree of
concordance was also observed between laboratories in the reporting of WT1 and CBFB-MYHI11
data, when using diagnostic levels as reference or absolute quantification (Figure 12.9). Moreover,
very close concordance was observed between the WT1 and CBFB-MYH11 MRD profiles in each

laboratory; although, there were some discrepancies where particular labs had adopted different cut-off
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thresholds to define samples as PCR positive (e.g Ct <41 and Ct <45) or had normalized target gene
expression to different numbers of ABL copies (e.g. per 100 or per 10e4 copies).

The QC exercise usefully revealed some minor teething problems in the installation and use of the
program; these included difficulties in uploading data to the program, generating certain report types
and failure of some labs to use recommended settings. These issues were easily rectified following
advice provided by Aarhus or Langtved Data. The QC exercise clearly highlighted the potential of the
program to facilitate greater standardization in reporting of MRD data between laboratories and the
revised program is now used routinely for reporting of all MRD results by the APL reference

laboratory at Guy’s Hospital, London, including all samples from the UK NCRI AMLI17 trial.

During the forthcoming year, it is planned to complete the evaluation of the program through a further
QC study that will involve reporting of BCR-ABL data according to the International Scale. Over the
course of 2010 we anticipate that the MRD reporting program, which is available free of charge to all
ELN members, will be disseminated even more widely. Measures are being put in place for Langtved
Data to provide a user help desk to support the program, covered by a service charge (~€2,200 per
annum). The legal agreement regarding the future of the program, service agreement, escrow and
intellectual property issues has been drawn up between Langtved Data and the ELN Management

Center.

12.21c Spreading of excellence by promotion of web-based information, exchange of researchers,
training courses and promotion of guidelines

In previous years WP12 members have contributed to practice guidelines and recommendations on the
use of MRD monitoring by RQ-PCR approaches to guide therapy in patients with CML and APL
(Hughes et al, Blood 2006; Baccarani et al, Blood 2006; Milligan et al, Br J Haematol 2006). Over the
course of the last year, ELN guidelines on the management of APL (led by Miguel Sanz) and AML
(led by Hartmut Dohner) have been finalized and published (see Annex Section 3, WP 12-5, -12),
which both include guidance on the role of MRD monitoring, contributed by David Grimwade on

behalf of WP12.

12.22c Analysis of gender specific issues

A major source of interest to the group is the male preponderance of FIP1L1-PDGFRA associated
leukemia. Andreas Reiter is leading the project to define the genomic anatomy of the chromosomal
rearrangement underlying this condition which may provide some insights into the sex bias associated
with this disease and which could be pertinent to the pathogenesis of other subsets of leukemia.
Recently, his group analyzed FIP1L1-PDGFRA junction sequences from 113 patients at the mRNA
(n=113) and genomic DNA (n=85) levels (see Annex Section 3, WP 12-14). Transcript types could be
assigned in 109 patients as type A (n=50, 46%) and type B (n=47, 43%), which were created by
cryptic acceptor splice sites in different introns of FIP1L1 (type A) or within PDGFRA exon 12 (type
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B). A new transcript type was identified — type C (n=12, 11%) in which both genomic breakpoints fell
within coding sequences creating a hybrid exon without use of a cryptic acceptor splice site. The
location of genomic breakpoints within PDGFRA and the availability of AG splice sites determine the
transcript type and restrict the FIP1L1 exons used for the creation of the fusion. Stretches of
overlapping sequences were identified at the genomic junction site, suggesting that the FIP1L1-
PDGFRA fusion is created by illegitimate non-homologous end-joining. Statistical analyses provided
evidence for clustering of breakpoints within FIP1L1 that may be related to DNA- or chromatin-
related structural features. The variability in the anatomy of the FIP1L1-PDGFRA fusion has
important implications for strategies to detect the fusion at diagnosis or for monitoring response to

treatment.

In a related study current detection methods for FIP1L1-PDGFRA were evaluated by developing a
means to rapidly amplify genomic breakpoints (Score et al, Leukemia 2009). Two hundred and two
cases were screened and genomic junctions detected in all samples previously identified as RT-PCR
positive (n=43). Genomic fusions were amplified by single step PCR in all cases, whereas only 22
(51%) were single step RT-PCR positive. Importantly, FIP1L1-PDGFRA was detected in two cases
that initially tested negative by RT-PCR or fluorescence in situ hybridization. Absolute quantification
of the fusion by real-time PCR from genomic DNA (gDNA) using patient-specific primer/probe
combinations at presentation (n=13) revealed a 40-fold variation between patients (range, 0.027-1.1
FIP1L1-PDGFRA copies/haploid genome). In follow up samples, quantitative analysis of gDNA gave
1-2 log greater sensitivity than RQ-PCR of cDNA. Minimal residual disease assessment using gDNA
showed that 11 of 13 patients achieved complete molecular response to imatinib within a median of 9
months (range, 3-17) of starting treatment, with a sensitivity of detection of up to 1 in 105. One case
relapsed with an acquired D842V mutation. Detection of FIP1L1-PDGFRA from gDNA is thus a
useful adjunct to standard diagnostic procedures and enables more sensitive follow up of positive

cases after treatment.

Deviations from the workprogram and corrective actions taken: identify the nature and the reasons for
the problem, identify contractors involved.

Not applicable
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List of deliverables WP 12, 2009

Estimated Used
Deliv. Deliverable Name Date Actual/Forecas | indicative indicative Lead
No. due t delivery date person person contractor
months*) months*)
WP 12 MRD
Grimwade,
12.5 Regular WP meetings 61,66,72 done 0 15 Hochhaus,
Reiter
LP reports to NMC regarding | 61,64, )
12.6 structure, activities and integration of 6770 ongoing 0 3 Grimwade
national groups 7.1
Establish the additional proportion of Grimwade
1211d | leukemic patients that can be 66 done 0 8 Saglio
monitored using novel targets Preudhomme
12.15d | Evaluation of validated RQ-PCR 78 ongoing 0 10 Grimwade
assays in national clinical trials
Spreading  of  excellence by
12.21c | promotion of web-based information, 78 ongoing 0 1 Grimwade
exchange of researchers, training
courses and promotion of guidelines
12.22¢ | Analysis of gender specific issues 66 done 0 2 Reiter
Installation and implementation of :
G d
12.23 | Q-PCR reporting program within 66 done 0 4 [—imlgva de
ELN member laboratories oxlan
Evaluation of MRD monitoring to
12.24 | predict relapse and direct donor 78 ongoing 0 2 Grimwade
leucocyte administration following
allogeneic transplant
12.25 Conduct of QC exercises for 66 done 0 2 Grimwade
mutation targets
Compare sensitivity and specificity
12.26 | of published JAK2 V617F Q-PCR 7 ongoing 0 3 Grimwade
assays to establish best-performing
assay
Compare performance of reference
1227 | gene assays for JAK2 V6I7F 72 done 0 2 Grimwade
quantification
Develop plasmid standards for JAK2
12.28 | V617F and selected reference gene 72 done 0 2 Hermitte
assay
Comparison of RNA- and DNA- ]
12.29 | pased Q-PCR assays for NPMI1 72 ongoing 0 1 Grimwade
mutations

*) if available
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List of milestones WP 12, 2009

Milestone Milestone Name Date due Actu_al/Forecast Lead
No. delivery date contractor
WP 12 MRD
12.13c Devel c dardized s £ Grimwade
evelopment of standardized protocols tor Hochh
MRD assessment using RNA-based targets 66 66 OCC aus
(from bedside to clinical rep