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1.1 Sponsor

Ulm University Hospital, represented by the Chairman of the Board

Address:
Universitatsklinikum Ulm
Albert-Einstein-Allee 29
D-89081 Ulm

1.2 Organisation/Management

Coordinating Investigator Germany Prof. Dr. Hartmut D6hner

(Leiter der Klinischen Priifung) Ulm University Hospital
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Germany
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Germany

Central clinical laboratories AMLSG Laboratory for Molecular and Cytoge-
netic Diagnostics (Ulm)

Prof. Dr. Konstanze Ddhner, Prof. Dr. Hartmut
Doéhner

Ulm University Hospital

Department of Internal Medicine I

Laboratory for Molecular and Cytogenetic Di-
agnostics
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89081 Ulm

Germany

AMLSG Laboratory for Molecular Diagnostics
(Hannover)

Prof. Dr. A. Ganser, Prof. Dr. Michael Heuser,
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Oncology and Stem Cell Transplantation
Carl-Neuberg-Strasse 1

30625 Hannover

Germany
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Germany

University Hospital of Tlbingen

Department Il, Laboratory for exp. Hematolo-
gy/Oncology — signal transduction

Dr. Marcus Schittenhelm, Dr. Kerstin Kampa-
Schittenhelm
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GmbH
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AMLSG Clinical Trials Office
Ulm University Hospital
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89081 Ulm

Germany
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Axel Benner, M.Sc.
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Im Neuenheimer Feld 280
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Germany

2. Name of Finished Product

Sprycel™

3. Name of Active Substance

Dasatinib

4. Individual Study Table

Not applicable




5. Title of Study

Open-label, multicenter phase Ib/lla study for the evaluation of dasatinib (Sprycel™)
following induction and consolidation therapy as well as in maintenance therapy in
patients with newly diagnosed core binding factor (CBF) acute myeloid leukemia
(AML) (AMLSG 11-08)

Initial approved version of study protocol:
Dasatinib_01 11 2008 V_1.1 (Dated: 05.06.2009)

Amendments of the protocol:

Dasatinib_04 02 2010 _V_2.0 (Dated: 04.02.2010)
Dasatinib_01 09 2010 _V_3.1 (Dated: 01.09.2010)).

This report refers to the current version of study protocol
(Dasatinib_01_09 2010 _V_3.1)

6. Investigators

a) Germany
Address Investigator
Ubbo-Emmius-Klinik Aurich Dr. Dietmar Reichert

Onkolog. Abteilung
Wallinghausener Str. 8-12
D-26603 Aurich

Charité Universitdtsmedizin Berlin Prof. Dr. J6rg Westermann
Campus Virchow Klinikum

Medizinische Klinik mit Schwerpunkt Hamatologie
Und Onkologie

Augustenburger Platz 1

D-13353 Berlin

Universitatsklinikum Bonn Dr. Karin Mayer
Med. Klinik und Poliklinik
Sigmund-Freud-Str. 25
D-53105 Bonn

Stadtisches Klinikum Braunschweig Prof. Dr. Jurgen Krauter
Medizinische Kilinik Ill

Celler Str. 38

D-38114 Braunschweig

Klinikum Bremen-Mitte gGmbH Prof. Dr. Bernd Hertenstein

Medizinische Klinik |
St.-Jurgen-Str. 1
D-28177 Bremen

Klinikum Darmstadt Prof. Dr. Helga Bernard
Medizinische Klinik V - Onkologie und Hamatologie
Grafenstral3e 9

64283 Darmstadt

Universitatsklinikum Dusseldorf PD Dr. Andrea Kiindgen
Medizinische Klinik und Poliklinik

Klinik fur Hamatologie, Onkologie und klinische
Immunologie

Moorenstral3e 5

D-40225 Dusseldorf




Address

Investigator

Kliniken Essen-Sid

Evang. Krankenhaus Essen-Werden gGmbH
Zentrum f. Innere Medizin, Hamatologie, internisti-
sche Onkologie u. SZT

Pattberg 1-3

D-45239 Essen

Mohammed Wattad

Klinikum Esslingen GmbH
Hirschlandstr. 97
D-73730 Esslingen

PD Dr. Carsten Schwanen

Malteser Krankenhaus St. Franziskus-Hospital
Waldstr. 17
24939 Flensburg

Prof. Dr. Nadezda Basara

Stadtische Kliniken Frankfurt Hochst
Gotenstrasse 6-8
D-65929 Frankfurt —H6chst

Prof. Dr. Hans Guenter Derigs

Medizinische Universitatsklinik
Abteilung Innere Medizin |
Hugstetter Stral3e 55

D-79106 Freiburg

Prof. Dr. Michael Libbert

Klinik der Justus-Liebig-Universitat
Medizinische Klinik IV/V

Abteilung Hamatologie/Onkologie
Klinikstrasse 36

D-35385 Gielien

Dr. Alexander Burchardt

Wilhelm-Anton-Hospital gGmbH
Klinik fur Innere Medizin
Vosshelder Str. 214

D-47574 Goch

Prof. Dr. Volker Runde

Universitatsmedizin Géttingen
Hamatologie und Onkologie
Innere Medizin Prof. Trimper
Robert-Koch-Str. 40

D-37075 Géttingen

Prof. Dr. Gerald Wulf

Evangelisches Krankenhaus Hamm
Medizinische Kilinik
Hamatologie/Onkologie

Werler Straf3e 110

D-59063 Hamm

Elisabeth Lange

Universitatsklinikum Hamburg-Eppendorf
Onkologisches Zentrum

Il. Medizinische Klinik

Gebaude S14 (W36)

MartinistraRe 52

D-20246 Hamburg

Prof. Dr. Walter Fiedler

Asklepios Klinik Altona

2. Medizin

Héamatologie und Internistische Onkologie
Paul-Ehrlich-Str. 1

D-22763 Hamburg

Dr. Hans-Jirgen Salwender

Klinikum Hanau gGmbH
Medizinische Klinik Il
Onkologie/Hamatologie
LeimenstralRe 20
D-63450 Hanau

Dr. Andrea Sendler




Address

Investigator

Medizinische Hochschule Hannover

Abt. fir Hamatologie, Hamostaseologie, Onkologie
und Stammzelltransplantation
Carl-Neuberg-Stralie 1

D-30625 Hannover

Prof. Dr. Michael Heuser

Klinikum Hannover Siloah
Roesebeckstr. 15
D-30449 Hannover

PD Dr. Hartmut Kirchner

SLK-Kliniken Heilbronn GmbH
Medizinische Klinik 111

Am Gesundbrunnen 20-26
D-74078 Heilbronn

Prof. Dr. Uwe Martens

Universitatsklinikum des Saarlandes

Klinik fir Innere Medizin |, Geb&aude 40
Onkologie, Hamatologie, Klinische Immunologie
und Rheumatologie

Kirrbergerstral3e 100

D-66424 Homburg/Saar

Prof. Dr. Michael Pfreundschuh

Stadtisches Klinikum Karlsruhe
Moltkestr. 90
D-76133 Karlsruhe

Prof. Dr. Martin Bentz

Stadtisches Krankenhaus Kiel GmbH

2. Medizinische Klinik und Poliklinik im stadtischen
Krankenhaus GmbH

Chemnitzstrasse 33

D-24116 Kiel

Prof. Dr. Heinz Horst

Caritas Krankenhaus Lebach
HeeresstralRe 49
D-66822 Lebach

Dr. Stephan Kremers

Klinikum Lippe-Lemgo
Medizinische Klinik Il
Rintelner StralRe 85
D-32657 Lemgo

Prof. Dr. Frank Hartmann

Klinikum Liidenscheid

Klinik fir Hamatologie/Onkologie
Paulmannshoher Str. 14
D-58515 Liudenscheid

Prof. Dr. Gerhard Heil

Univ-Klinikum der Otto-von-Guericke-Universitéat
Klinik fir Hamatologie/Onkologie

Leipzigerstr. 44

D-39120 Magdeburg

Dr. Thomas Heinicke

Universitatsklinikum der Johannes Gutenberg-
Universitat Mainz

I1l. Medizinische Klinik und Poliklinik
Langenbeckstr. 1

D-55131 Mainz

PD Dr. Markus Radsak

Johannes Wesling Klinikum Minden
Abteilung Hamatologie und Onkologie
Hans-Nolte-Str. 1

32429 Minden

Dr. Hans-Joachim Tischler

Klinikum rechts der Isar der TU Miinchen
I11. Medizinische Klinik

Ismaninger Str. 22

D-81675 Minchen

PD Dr. Katharina Gotze




Address

Investigator

Stauferklinikum

Zentrum fir Innere Medizin
Wetzgauer Str. 85

73557 Mutlangen

Prof. Dr. Holger Hebart

Klinikum Oldenburg gGmbH
Klinik fir Innere Medizin Il
Rahel-Straus-Strasse 10
D-26133 Oldenburg

Prof. Dr. Doris Kraemer

Klinikum Passau

I. Medizinische Klinik
Innstr. 76

D-94032 Passau

Prof. Dr. Thomas Sudhoff

Akademisches Lehrkrankenhaus des Saarlandes
St. Theresia

RheinstralRe 2

D-66113 Saarbriicken

Prof. Dr. A. Matzdorff

Klinikverbund Sudwest GmbH

Kliniken Sindelfingen-Béblingen

Klinikum Sindelfingen

Medizinische Klinik | Hamatologie/Onkologie
Arthur-Gruber-Str. 70

D-71065 Sindelfingen-Boblingen

PD Dr. Markus Ritter

Diakonie-Klinikum Stuttgart
RosenbergstralRe38
D-70176 Stuttgart

Prof. Dr. Else Heidemann

Klinikum Stuttgart
Katharinenhospital
Kriegsbergstr. 60

D-70174 Stuttgart

Dr. Jan Schleicher

Medizinische Universitatsklinik Tubingen
Eberhard Karls-Universitat
Otfried-Muller-Str. 10

D-72076 Tubingen

Prof. Dr. Helmut R. Salih

Krankenhaus der Barmherzigen Bruder Trier
1. Medizinische Abteilung
D-54292 Trier

Dr. Heinz Kirchen

Universitatsklinikum Ulm
Klinik fir Innere Medizin Il
Albert-Einstein-Allee 23
D-89081 Ulm

Prof. Dr. Hartmut D6hner
(Leiter der Klinischen Prifung)

Schwarzwald-Baar Klinikum
Villingen-Schwenningen GmbH
Klinik ftr Innere Medizin Il

Onkologie, Hamatologie, Infektiologie, Immunologie

Klinikstraf3e 11
78052 Villingen-Schwenningen

Prof. Dr. Wolfram Brugger

Helios Klinikum Wuppertal
Medizinische Klinik 1

Schwerpunkt Hamatologie/Onkologie
Heusnerstr. 40

D-42283 Wuppertal

Dr. Katrin Beckmann




b) Austria

Address

Investigator

Medizinische Universitat Innsbruck
Universitatsklinik far Innere Medizin V
Abt. Hamatologie & Onkologie
Anichstr. 35

A — 6020 Innsbruck

Prof. Dr. David Nachbaur
(Leiter der Klinischen Prufung,
Austria)

Krankenhaus der Barmherzigen Schwestern Linz
Betriebsgesellschaft m.b.H.

I. Interne Abteilung

Seilerstétte 4

A- 4010 Linz

Prof. Dr. Andreas Petzer

Krankenhaus der Elisabethinen Linz GmbH
I. Interne Abteilung

Fadingerstrasse 1

A —4020 Linz

Dr. Michael Girschikofsky

Universitatsklinik fir Innere Medizin IlI
Universitatsklinikum der PMU
Landeskrankenhaus Salzburg
Mullner-Hauptstr. 48

A — 5020 Salzburg

Prof. Dr. Richard Greil

Hanuschkrankenhaus Wien
3. Medizinische Abteilung
Heinrich Collinstr. 30

A — 1140 Wien

Dr. Elisabeth Koller

7. Study centres

a) Germany

Address

Head of Department

Ubbo-Emmius-Klinik Aurich
Onkolog. Abteilung
Wallinghausener Str. 8-12
D-26603 Aurich

Dr. Dietmar Reichert

Charité Universitatsmedizin Berlin

Campus Virchow Klinikum

Medizinische Klinik mit Schwerpunkt Hamatologie
Und Onkologie

Augustenburger Platz 1

D-13353 Berlin

Prof. Dr. Bernd Dorken

Universitatsklinikum Bonn
Med. Klinik und Poliklinik
Sigmund-Freud-Str. 25
D-53105 Bonn

Prof. Dr. Peter Brossart

Stadtisches Klinikum Braunschweig
Medizinische Kilinik IlI

Celler Str. 38

D-38114 Braunschweig

Prof. Dr. Jurgen Krauter

Klinikum Bremen-Mitte gGmbH
Medizinische Klinik |
St.-Jurgen-Str. 1

D-28177 Bremen

Prof. Dr. Bernd Hertenstein




Address

Head of Department

Klinikum Darmstadt

Medizinische Klinik V - Onkologie und Hamatologie
Grafenstral’e 9

64283 Darmstadt

Prof. Dr. Helga Bernard

Universitatsklinikum Dusseldorf

Medizinische Klinik und Poliklinik

Klinik fur Hamatologie, Onkologie und Klinische
Immunologie

Moorenstralie 5

D-40225 Dusseldorf

Prof.

Dr.

Rainer Haas

Kliniken Essen-Sid

Evang. Krankenhaus Essen-Werden gGmbH
Zentrum f. Innere Medizin, Hamatologie, internisti-
sche Onkologie u. SZT

Pattberg 1-3

D-45239 Essen

Prof.

Dr.

Peter Reimer

Klinikum Esslingen GmbH
Hirschlandstr. 97
D-73730 Esslingen

Prof.

Dr.

Michael Geil3ler

Malteser Krankenhaus St. Franziskus-Hospital
Waldstr. 17
24939 Flensburg

Prof.

Dr.

Nadezda Basara

Stadtische Kliniken Frankfurt Hochst
Gotenstrasse 6-8
D-65929 Frankfurt —Hochst

Prof.

Dr.

Hans Guenter Derigs

Medizinische Universitatsklinik
Abteilung Innere Medizin |
Hugstetter Stral3e 55

D-79106 Freiburg

Prof.

Dr.

Justus Dyster

Klinik der Justus-Liebig-Universitéat
Medizinische Klinik IV/V

Abteilung Hamatologie/Onkologie
Klinikstrasse 36

D-35385 Giel3en

Prof.

Dr.

Matthias Rummel

Wilhelm-Anton-Hospital gGmbH
Klinik fur Innere Medizin
Vosshelder Str. 214

D-47574 Goch

Prof.

Dr.

Volker Runde

Universitatsmedizin Gottingen
Hamatologie und Onkologie
Innere Medizin
Robert-Koch-Str. 40

D-37075 Gottingen

Prof.

Dr.

Lorenz Trumper

Evangelisches Krankenhaus Hamm
Medizinische Klinik
Héamatologie/Onkologie

Werler Straf3e 110

D-59063 Hamm

Elisabeth Lange

Universitatsklinikum Hamburg-Eppendorf
Onkologisches Zentrum

Il. Medizinische Klinik

Gebaude S14 (W36)

Martinistrale 52

D-20246 Hamburg

Prof. Dr. Carsten Bokemeyer




Address Head of Department
Asklepios Klinik Altona Prof. Dr. Christian Meyer zum
2. Medizin Buschenfelde

Hamatologie und Internistische Onkologie
Paul-Ehrlich-Str. 1
D-22763 Hamburg

Klinikum Hanau gGmbH
Medizinische Klinik Il
Onkologie/Hamatologie
LeimenstralRe 20
D-63450 Hanau

PD Dr. Martin Burk

Medizinische Hochschule Hannover

Abt. fir Hamatologie, Hamostaseologie, Onkologie
und Stammzelltransplantation
Carl-Neuberg-Strafie 1

D-30625 Hannover

Prof. Dr.

Arnold Ganser

Klinikum Hannover Siloah
Roesebeckstr. 15
D-30449 Hannover

PD Dr. Hartmut Kirchner

SLK-Kliniken Heilbronn GmbH
Medizinische Klinik Il

Am Gesundbrunnen 20-26
D-74078 Heilbronn

Prof. Dr.

Uwe Martens

Universitatsklinikum des Saarlandes

Klinik fir Innere Medizin |, Gebaude 40
Onkologie, Hamatologie, Klinische Immunologie
und Rheumatologie

KirrbergerstralRe

D-66424 Homburg/Saar

Prof. Dr.

Michael Pfreundschuh

Stadtisches Klinikum Karlsruhe
Moltkestr. 90
D-76133 Karlsruhe

Prof. Dr.

Martin Bentz

Stadtisches Krankenhaus Kiel GmbH

2. Medizinische Klinik und Poliklinik im Stadtischen
Krankenhaus GmbH

Chemnitzstrasse 33

D-24116 Kiel

Prof. Dr.

Michael Kneba

Caritas Krankenhaus Lebach
Heeresstralle 49
D-66822 Lebach

Dr. med.

Stephan Kremers

Klinikum Lippe-Lemgo
Medizinische Klinik Il
Rintelner StralRe 85
D-32657 Lemgo

Prof. Dr.

Frank Hartmann

Klinikum Lidenscheid Prof. Dr. Gerhard Heil
Klinik fir Hamatologie/Onkologie

Paulmannshoher Str. 14

D-58515 Liudenscheid

Univ-Klinikum der Otto-von-Guericke-Universitat Prof. Dr. Thomas Fischer

Klinik fir Hamatologie/Onkologie
Leipzigerstr. 44
D-39120 Magdeburg

Universitatsklinikum der Johannes Gutenberg-
Universitat Mainz

IIl. Medizinische Klinik und Poliklinik
Langenbeckstr. 1

D-55131 Mainz

Prof. Dr.

Matthias Theobald
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Address

Head of Department

Johannes Wesling Klinikum Minden
Abteilung Hamatologie und Onkologie
Hans-Nolte-Str. 1

32429 Minden

Prof. Dr. Martin Griesshammer

Klinikum rechts der Isar der TU Miinchen
I1l. Medizinische Klinik

Ismaninger Str. 22

D-81675 Minchen

Prof. Dr. Christian Peschel

Stauferklinikum

Zentrum fur Innere Medizin
Wetzgauer Str. 85

73557 Mutlangen

Prof. Dr. Holger Hebart

Klinikum Oldenburg gGmbH
Klinik fir Innere Medizin Il
Rahel-Straus-Strasse 10
D-26133 Oldenburg

Prof. Dr. Claus-Henning Kéhne

Klinikum Passau

1. Medizinische Klinik
Innstr. 76

D-94032 Passau

Prof. Dr. Thomas Sudhoff

Akademisches Lehrkrankenhaus des Saarlandes
St. Theresia

RheinstralRe 2

D-66113 Saarbriicken

Prof. Dr. Michael Clemens

Klinikverbund Studwest GmbH

Kliniken Sindelfingen-Bdblingen

Klinikum Sindelfingen

Medizinische Klinik | Hamatologie/Onkologie
Arthur-Gruber-Str. 70

D-71065 Sindelfingen-Bdblingen

PD Dr. Markus Ritter

Diakonie-Klinikum Stuttgart
Rosenbergstral3e38
D-70176 Stuttgart

Prof. Dr. Jochen Greiner

Klinikum Stuttgart
Katharinenhospital
Kriegsbergstr. 60

D-70174 Stuttgart

Prof. Dr. Gerald lllerhaus

Medizinische Universitatsklinik Tubingen
Eberhard Karls-Universitat
Otfried-Muller-Str. 10

D-72076 Tubingen

Prof. Dr. Lothar Kanz

Krankenhaus der Barmherzigen Bruder Trier
1. Medizinische Abteilung
D-54292 Trier

Prof. Dr. Christian Kdélbel

Universitatsklinikum Ulm
Klinik fir Innere Medizin Il
Albert-Einstein-Allee 23
D-89081 Ulm

Prof. Dr. Hartmut D6hner
(Leiter der Klinischen Prufung)

Schwarzwald-Baar Klinikum
Villingen-Schwenningen GmbH
Klinik ftr Innere Medizin Il

Onkologie, Hamatologie, Infektiologie, Immunologie

Klinikstrafle 11
78052 Villingen-Schwenningen

Prof. Dr. Wolfram Brugger
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Address

Head of Department

Helios Klinikum Wuppertal
Medizinische Klinik 1

Schwerpunkt Hamatologie/Onkologie
Heusnerstr. 40

D-42283 Wuppertal

PD Dr. Aruna Raghavachar

b) Austria

Address

Head of Department

Medizinische Universitat Innsbruck
Universitatsklinik fir Innere Medizin V
Abt. Hamatologie & Onkologie
Anichstr. 35

A — 6020 Innsbruck

Prof. Dr. Glnther Gastl

Krankenhaus der Barmherzigen Schwestern Linz
Betriebsgesellschaft m.b.H.

I. Interne Abteilung

Seilerstétte 4

A- 4010 Linz

Prof. Dr. Andreas Petzer

Krankenhaus der Elisabethinen Linz GmbH
I. Interne Abteilung

Fadingerstrasse 1

A —4020 Linz

Prof. Dr. Ansgar Weltermann

Universitatsklinik fiir Innere Medizin IlI
Universitatsklinikum der PMU
Landeskrankenhaus Salzburg
Mllner-Hauptstr. 48

A — 5020 Salzburg

Prof. Dr. Richard Greil

Hanuschkrankenhaus Wien
3. Medizinische Abteilung
Heinrich Collinstr. 30

A —1140 Wien

Prof. Dr. Felix Keil

8. Publication reference

Publication in preparation.

9. Studied period

First patient in: 03.09.2009

Last patient last visit: 30.11.2015 (completion date)
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After the enrollment of initially planned 25 patients on 22.06.2010, recruitment was
interrupted until approval of the amended protocol Version 3.1 (01.09.2010). Re-

cruitment was restarted on 01.12.2010.

10. Phase of Development

Phase Ib/lla



13

11. Objectives

Primary Objective

e To assess the feasibility of dasatinib 100 mg QD given after intensive induction
(daunorubicin and cytarabine) and consolidation chemotherapy (high-dose cytar-
abine) and as single agent in maintenance therapy in adult patients with newly di-
agnosed core-binding factor (CBF) acute myeloid leukemia (AML)

Secondary Objectives

e To assess survival endpoints including cumulative incidence of relapse (CIR),
cumulative incidence of death (CID), and overall survival (OS)

12. Methodology

Study Design

This was a phase Ib/lla open-labeled multi-center trial evaluating the feasibility of da-
satinib given after standard induction therapy with daunorubicin (DNR) and cytara-
bine (ARA-C), after consolidation therapy with high-dose cytarabine (HDAC), and as
single agent in a one-year maintenance therapy in patients with newly diagnosed
CBF AML.

Because only patients with CBF AML were eligible for this interventional study, the
diagnosis of CBF AML had to be confirmed prior to inclusion of a patient into the trial
by the detection of CBF fusion genes in one of two central AMLSG laboratories within
48 hours after diagnosis of AML as part of the initial diagnostic work-up.

Feasibility and/or tolerability in individual patients was defined as lack of pleural or
cardiac effusion exceeding 2°, lack of liver toxicity of more than 2°, and achievement
of a complete remission (CR) after induction therapy.

At the participating AMLSG study centers a total of 25 patients were enrolled before
Amendment No. 3, and after the Amendment No. 3 additional 57 patients.



14

Treatment:

AMLSG 11-08 Overview

Induction Consolidation Maintenance

Screening

HDAC HDAC HDAC
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‘ = RD off study

CBF Core binding factor, DNR Daunorubicin, ARA-C Cytarabine, CR complete remission, RD refractory disease

e Dasatinib = study drug; Dasatinib + DNR+ARA-C induction and Dasatinib +
HDAC consolidation = study regimen

Induction cycle:

Patients received one cycle of induction therapy with daunorubicin 60 mg/m?/day
administered on days 1 through 3 and cytarabine 200 mg/m?/day administered by
continuous IV infusion daily for 7 days (days 1 through 7). Patients received dasatinib
100 mg QD on days 8-21. Bone marrow evaluation for assessment of response was
done between day 21 and 28.

In patients not achieving CR or a CR without complete hematologic recovery (CRi) at

the end of cycle 1, a second induction cycle (identical to the first cycle) was adminis-
tered (after Amendment No.3, Protocol Dasatinib_01 09 2010 V_3.1).

Consolidation Cycles 1, 2, 3, 4:

Patients achieving CR or CRi at the end of cycle 1 (or 2) received 4 cycles of consol-
idation therapy. Consolidation therapy consisted of high-dose cytarabine 3 g/m? (re-
duced dose in patients >60 years: 1 g/m?) g12h, d 1, 3, 5, administered intravenously
over three hours. Patients received dasatinib 100 mg QD on days 6-28.

Maintenance therapy:
Patients completing consolidation therapy continued to receive single-agent dasatinib
100 mg QD for one year (or until relapse).
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13. Number of patients (planned and analysed)

Number of patients planned: 82
Number of patients recruited: 91

Number of patients analysed: 89

14. Diagnosis and main criteria for inclusion
Diagnosis: Acute myeloid leukemia

Main Inclusion Criteria:

1. Core-binding factor (CBF) AML with molecular diagnosis of RUNX1-RUNX1T1
fusion transcript resulting from t(8;21)(g22;922) (or a variant form) or of CBFB-
MYH11 fusion transcript resulting from inv(16)(p13.1922)/t(16;16)(p13.1;922)
as assessed in one of the central AMLSG reference laboratories.

2. Age 218 years; there was no upper age limit.

3. No prior chemotherapy for leukemia except hydroxyurea for up to 5 days dur-
ing the diagnostic screening phase.

4. Non-pregnant and non-nursing. Due to the unknown teratogenic potential of
dasatinib in humans, pregnant or nursing patients were not allowed to be en-
rolled. Women of childbearing potential (WOCBP) had to have a negative se-
rum or urine pregnancy test within a sensitivity of at least 25 mIU/mL within 72
hours prior to registration. Women of child-bearing potential either had to
commit to continued abstinence from heterosexual intercourse or begin TWO
acceptable methods of birth control - one highly effective method (e.g., IUD,
hormonal, tubal ligation, or partner's vasectomy), and one additional effective
method (e.g., latex condom, diaphragm, or cervical cap) - AT THE SAME
TIME, at least four weeks before she began dasatinib therapy. “Women of
childbearing potential” was defined as a sexually active mature woman who
has not undergone a hysterectomy or who has had menses at any time in the
preceding 24 consecutive months.

5. Men had to agree not to father a child and had to use a latex condom during
any sexual contact with women of childbearing potential while taking dasatinib
and for 4 weeks after therapy was stopped, even if they had undergone a suc-
cessful vasectomy.

6. Signed written informed consent.
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15.Test product, dose and mode of administration, batch number

Dasatinib (Sprycel™) in 50 mg tablets was supplied for oral use in a daily manner.

Batch numbers: 2A73927
2D70589
2E71787
1H59833
0F62959
0C65175
8M32129

16. Duration of treatment

Intended duration of treatment for an individual patient was

- 18 months for patients with one induction cycle, four consolidation cycles and
maintenance therapy.

- 19 months for patients with two induction cycles, four consolidation cycles and
maintenance therapy.

17. Reference therapy, dose and mode of administration, batch number

There was no reference therapy.

18. Criteria for evaluation: Efficacy, Safety

The frequency and timing of efficacy and safety measurements were defined in the
study protocol.

Efficacy Measurements

Efficacy assessments were done after every treatment cycle and thereafter during
maintenance therapy and during follow-up period every 3 months. They were based
on analysis of full blood count, bone marrow aspirate and, for patients with extrame-
dullary disease, on clinical examination and/or tumor imaging.

The response to treatment was evaluated using standard criteria defined by the In-
ternational Working Group for Diagnosis, Standardization of Response Criteria,
Treatment Outcomes, and Reporting Standards for Therapeutic Trials in Acute Mye-
loid Leukemia (see Appendix A).

The response at every assessment time point was recorded for all patients.

Primary Efficacy Variables

The primary efficacy variable for this trial was feasibility as a combined end point de-
fined by:

- Rate of early/hypoplastic death (Rate(ED/HD))
- Rate of pleural or pericardial effusion grade 3/4 (Rate(effuse))
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- Rate of liver toxicity grade 3 or 4 that does not improve to grade 2 or
less within 14 days after discontinuing responsible medication
(Rate(liver))

- Rate of refractory disease (Rate(RD))

Secondary Efficacy Variables
Secondary efficacy variables for this trial were:
- Overall survival (OS)
- Cumulative incidence of relapse (CIR) and death (CID) in CR.

Safety Measurements

In this study, safety was assessed by evaluating the following: reported adverse
events, clinical laboratory test results, vital signs measurements, ECG findings, chest
X-ray, echo scan, physical examination findings, monitoring of concomitant therapy.
For each safety parameter, all findings (whether normal or abnormal) were recorded
in the CRF.

Adverse events were coded and graded using the Common Terminology Criteria for
Adverse Events (CTCAE), Version 3.0 of the US National Cancer Institute
(http://ctep.info.nih.gov/reporting/ctc.html).

19. Statistical methods

Endpoints and Statistical Analysis

The primary endpoint was a combined endpoint integrating the rates of ear-
ly/hypoplastic death (Rate(ED/HD)), rate of pleural or pericardial effusion grade 3/4
(Rate(effuse)), rate of liver toxicity grade 3 or 4 that does not improve to grade 2 or
less within 14 days after discontinuing responsible medication (Rate(liver)), and rate
of refractory disease (Rate(RD)). Feasibility/tolerability for an individual patient was
defined as a pleural or cardiac effusion level that does not exceed grade 2, as well as
a liver toxicity equal to or less than grade 2 and the achievement of a complete re-
mission after induction therapy.

The maximally tolerated rates (MTR) of the different endpoints before Amendment
No.3 in August 2010 were defined as:

e MTR of early/hypoplastic death (MTR(ED/HD)) = 10%

e MTR of pleural or pericardial effusion grade 3/4 (MTR(effuse)) =10%

e MTR of liver toxicity grade 3 or 4 that does not improve to grade 2 or less within
14 days after discontinuing responsible medication (MTR(liver)) =10%

e MTR of refractory disease (MTR(RD)=10%)

The maximally tolerated rates (MTR) of the different endpoints after Amendment
No.3 in August 2010 were defined as:

e MTR of early/hypoplastic death (MTR(ED/HD)) = 10%

e MTR of pleural or pericardial effusion grade 3/4 (MTR(effuse)) =10%

e MTR of liver toxicity grade 3 or 4 that does not improve to grade 2 or less within
14 days after discontinuing responsible medication (MTR(liver)) =10%

e MTR of refractory disease (MTR(RD)=5%)


http://ctep.info.nih.gov/reporting/ctc.html
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The studied regimen was considered tolerable, if at the end of the trial the probabili-
ties that the true (unobserved) rates of the single primary events exceed the maxi-
mum tolerated rates are not greater than 90%, i.e., if:

Before Amendment No.3 in August 2010:

(1) Pr(r(ED/HD)>0.10) < 90%,
(2) Pr(r(effuse)>0.10) < 90%,
(3) Pr(r(liver)>0.10) < 90%,
(4) Pr(r(RD)>0.10) < 90%.

After Amendment No.3 in August 2010:

(5) Pr(r(ED/HD)>0.10) < 90%,
(6) Pr(r(effuse)>0.10) < 90%,
(7) Pr(r(liver)>0.10) < 90%,
(8) Pr(r(RD)>0.05) < 90%.

These probabilities are posterior probabilities based on the Bayesian approach sug-
gested by Thall and Simon (1994), using a binomial-beta model with a non-
informative Uniform[0,1] prior. Estimates for all primary endpoints was computed in
both cohorts separately. In addition, for endpoints (1)-(3) (r(ED/HD), r(effuse), r(liver))
the rates was also estimated based on the combined cohort.

Secondary survival efficacy variables were analyzed by the use of the product limit-
ing method according to Kaplan and Meier and the cumulative incidence function
introduced by Kalbfleisch and Prentice.

Adverse events were coded according to the CTCAE dictionary (Version 3.0). Sum-
maries (absolute number of patients / percentage) were provided for adverse events,
adverse events determined by the investigator to be treatment related (defined as
possibly, probably, and definitely related), treatment-related adverse events by sever-
ity, serious adverse events, and adverse events causing withdrawal from study or
death during study treatment.

20. Summary — Conclusions: Efficacy Results, Safety Results, Conclusion
20.1 Efficacy Results

Single rates of the combined primary endpoint were below the predefined maximal
tolerated rates. At every sequential testing time point during the study and for all sin-
gle primary endpoints, the cumulative number of events was below the critical value.
Therefore, no overall dose reduction of dasatinib was performed and the study had
not to be discontinued prematurely.

After 48 months the estimated OS was 74.7%, the CIR and CID rates were 35.2%
and 4.2% respectively.
20.2 Safety Results

Overall, AEs occurred most frequently in the categories of gastrointestinal disorders
(93%), infections (93%) and constitutional symptoms (92%). With regard to the
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treatment cycles, categories of gastrointestinal disorders, infections, blood/bone mar-
row and constitutional symptoms were most frequently affected.

The most frequent AE overall was nausea (83%). Other frequent AEs were decrease
in hemoglobin (81%) or platelet counts (81%), and diarrhea (70%). Decrease in
platelet counts and hemoglobin were the most frequent AEs during all treatment cy-
cles. Other frequently occurring AEs were nausea, diarrhea, fever, and decrease in
leukocytes. During maintenance therapy, the most frequent AEs reported were de-
crease in platelets, diarrhea, fatigue, and upper airways infections.

The frequently occurring severe adverse reactions with CTCAE of at least 3° includ-
ed: decrease of platelet count, leukocytopenia, decreased hemoglobin, decreased
neutrophil count, and febrile neutropenia.

There were 5 deaths during treatment with dasatinib and the 28-day follow-up period.
Two of the deaths on study were due to sepsis, the remaining 3 deaths were due to
toxic colitis, airway obstruction and sudden death. Four deaths were early deaths or
hypoplastic deaths and one patient died in CR. Three deaths were reported as relat-
ed to the study drug dasatinib (airway obstruction, n=1; sepsis with multi-organ fail-
ure, n=1; toxic colitis, n=1).

A total of 152 SAEs were reported in 56 (63%) patients, of which 80 SAEs in 32
(36%) patients were treatment related. A total of 123 SAEs (81%) were reported dur-
ing the induction and consolidation cycles, and 63 (51%) of them were related to da-
satinib. Twenty-nine SAEs (19%) were observed during the maintenance treatment,
of which 17 SAEs (59%) were treatment related. Sepsis, febrile neutropenia, lung
infection, colitis and pleural effusion were the most frequently reported in the induc-
tion and consolidation cycles, compared to colitis, diarrhea and fever in the mainte-
nance therapy.

Study treatment with dasatinib was discontinued due to AEs in 33 patients. Overall,
23 events were reported to be related and 10 events not related to the treatment with
dasatinib. The most frequent reasons for withdrawal were diarrhea, sepsis and pleu-
ral/pericardial effusion. Among 53 patients who started maintenance treatment with
dasatinib, 15 patients (28%) discontinued treatment due to AEs. The most frequent
reasons for withdrawal were hematologic toxicities (leukocytopenia, thrombocytope-
nia and neutropenia), diarrhea and fever.

20.3 Conclusion

Discussion

This is an open-label, non-randomized, multicenter phase la/llb study in adult pa-
tients with newly diagnosed CBF AML evaluating the feasibility and safety of the KIT
inhibitor dasatinib in combination with intensive chemotherapy and subsequently as
single-agent for one year maintenance therapy. The study was conducted at 49 ac-
tive AMLSG sites in Germany (n=44) and Austria (n=5). Between September 2009
and June 2012 a total of 91 patients with a median age of 49.5 years (range: 19 to 73
years) were consented for the study. Two patients were excluded from the safety and
outcome analyses due to violation of inclusion or exclusion criteria and did not start
treatment within the study. Thus, for the safety and efficacy analyses 89 patients
(females, n=42; males, n=47) were included. Among the 89 patients, 23.6% were
above the age of 60 years, the ECOG status in 89% did not exceed 1; 37 patients
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had AML with t(8;21) and 52 had AML with inv(16). A KIT mutation involving exon 8
or exon 17 was detected at diagnosis in 23% of the patients.

The primary endpoint was a combined endpoint integrating the rates of ear-
ly/hypoplastic death (Rate(ED/HD)), rate of pleural or pericardial effusion 3° or 4°
(Rate(effuse)), rate of liver toxicity 3° or 4° not improving to 2° or less within 14 days
after discontinuing responsible medication (Rate(liver)), and the rate of refractory
disease (Rate(RD)). Feasibility and tolerability for an individual patient was defined
as a pleural or cardiac effusion level that does not exceed 2°, as well as a liver toxici-
ty equal to or less than 2° and the achievement of a complete remission (CR) after
induction therapy. Single rates of the combined primary endpoint were below the
maximum tolerated rates. At every sequential testing time point during the study and
for all single primary endpoints, the cumulative number of events was below the criti-
cal predefined value. Therefore, in terms of the primary endpoint no overall dose re-
duction of dasatinib was performed and the study had not to be discontinued prema-
turely.

Generally, dasatinib administration was associated with acceptable tolerability with
no unexpected excess of toxicity. No new safety findings have been revealed in the
study. Adverse events with =3° that were reported as being related to dasatinib (ad-
verse reaction; ADRs) occurred mainly during the induction and consolidation cycles.
ADRs during the maintenance treatment were most mild or moderate. In fact, the as-
sessment of causality in some cases might be difficult in patients with hematologic
malignancies in the setting of combination with standard intensive chemotherapy and
given the clinical presentation of the disease.

Eighty-one percent of severe adverse events (SAEs) occurred during the induction
and consolidation cycles, and half of them were related to dasatinib. Only 17 SAEs
were observed during maintenance treatment and were linked to dasatinib. Gastroin-
testinal symptoms (colitis, diarrhea)), infections and fever were most frequently re-
ported as SAEs related to dasatinib.

Overall, 5 deaths were reported in the study; only 3 deaths were considered to be
related to dasatinib (airway obstruction, n=1; sepsis with multi-organ failure, n=1; tox-
ic colitis, n=1).

Thirty-three patients discontinued treatment with dasatinib due to SAES/AEs. The
most frequent reasons for withdrawal were hematologic toxicities (leukocytopenia,
thrombocytopenia and neutropenia), diarrhea and fever.

The overall CR rate in the study cohort was 94% (84/89); 79% (73/89) of the patients
achieved CR after one induction cycle. After 48 months, the estimated overall surviv-
al (OS) was 74.7%, and the cumulative incidences of relapse (CIR) and death (CID)
were 35.2% and 4.2% respectively. Since this study did not have a comparator arm,
we compared the outcomes of the study cohort with an historical control group of
CBF AML patients (n=325) that were intensively treated on our previous AMLSG tri-
als. Although the median age in the AMLSG 11-08 cohort was higher than in the his-
torical control group (49.5 vs 45 years; P=0.01), the CR rate was similar (94% vs
91%,; P=0.67). With the current follow-up, there was an improved cumulative inci-
dence of relapse (CIR) in the AMLSG 11-08 cohort compared to historical controls (at
4-years: 31% vs 43%; P=0.07); so far no significant improvement in OS is noticed.
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Overall conclusions

The results of this phase la/llb study in adults with newly diagnosed CBF AML evalu-
ating dasatinib in induction, consolidation and maintenance therapy did not show any
unexpected excess in toxicity. Thus, the primary endpoint of the trial was met, that is,
the demonstration of the feasibility and tolerability of combining dasatinib with inten-
sive chemotherapy in this patient population. The beneficial safety profile in the AM-
LSG 11-08 trial and the signals for a potential positive effect on outcome obtained
from the comparison of the AMLSG 11-08 cohort with historical controls, provided a
basis for a confirmatory randomized phase Il trial with dasatinib in adults with newly
diagnosed CBF AML (clinicaltrials.gov: NCT02013648).
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APPENDIX A

Response Definition

Response to treatment will be evaluated according to the following criteria (modified
from the National Cancer Institute/Cancer and Leukemia Group B criteria, Ref:
Cheson et al. 2003):

o Complete remission (CR)

Peripheral blood: neutrophils =1,000/ul and platelets >100,000/ul and no leukemic
blasts in the peripheral blood smear or by FACS analysis. Maturation of all cell lines
and <5% blasts by morphologic criteria and no Auer rods. Extramedullary involve-
ment: no detectable involvement at any site.

o Complete remission with incomplete neutrophil or platelet recovery (CRi)

All of the above criteria for CR must be met, except that neutrophils <1,000/ul or
thrombocytes <100,000/ul in the peripheral blood.

o Partial remission (PR)

All of the above criteria for CR must be met, except that the bone marrow contains =
5% but <25% blasts in cases of pretreatment BM-basts above 50% or a >50% reduc-
tion of pretreatment blast count in cases with pretreatment BM-basts 20-50%), or
<5% blasts in the presence of Auer rods or abnormal morphology.

o No change (NC)

Patient surviving 27 days after completion of initial treatment course with persistent
leukemia in the last peripheral blood smear or bone marrow (>25% blasts), or with
persistent extramedullary disease, but without further clinical deterioration due to leu-
kemia or increase of blast population in the bone marrow or peripheral blood in com-
parison to pretreatment blast counts.

o Progressive disease (PD)

Patient surviving 27 days after completion of initial treatment course with increase of
blast population in the bone marrow or peripheral blood or aggravation or new devel-
opment of extramedullary disease or further deterioration or death due to leukemia.
Patients with a global deterioration of health status requiring discontinuation of treat-
ment without objective evidence of PD at that time should be classified as having
‘symptomatic deterioration’. Every effort should be made to document the objective
PD even after discontinuation of treatment.
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APPENDIX B

Background information and study rationale

The core-binding factor (CBF) acute myeloid leukemias (AML) are characterized by
the presence of distinct genetic abnormalities. Cytogenetically, one of these abnor-
malities is 1(8;21)(g22;922), the other are pericentric inversion of chromosome 16
[inv(16)(p13.1922)] or less frequently the balanced translocation t(16;16)(p13.1;922)
[hereafter collectively referred to as inv(16)] (Arber, 2016). Upon detection of these
clonal genetic abnormalities, the diagnosis of AML can be made regardless of the
proportion of bone marrow blasts (Arber, 2016). Both AML with t(8;21) and AML with
inv(16) are recognized by the World Health Organization (WHO) classification as
unique entities within the category “AML with recurrent genetic abnormalities” (Arber,
2016). Among adults with de novo AML, t(8;21) and inv(16) are found in 7% and in
5% to 8% of the patients, respectively (Byrd , 2002, Grimwade , 2010). The frequen-
cy of t(8;21) and inv(16) decreases in older patients, and only 7% of AML patients
above the age of 60 years harbor one of both chromosome aberrations (Frohling,
2006). Both t(8;21) and inv(16) aberrations result in formation of novel chimeric fu-
sions involving genes of the CBF complex providing the common designation “CBF
AML” to these AML cases; the 1(8;21) aberration results in the fusion of RUNX1 on
chromosome 21022 with RUNX1T1 (ETO; MTGS8) on chromosome 8922 and the
inv(16) mutation results in the CBFB gene on chromosome 16922 being fused to
MYH11 on chromosome 16p13.1 (Erickson, 1992; Liu, 1993; Shurtleff, 1995). Com-
pared with other cytogenetic AML groups, patients with CBF AML are considered as
a favorable AML risk group based on the high complete remission rate and high sur-
vival probabilities. However, because approximately one-half of patients with CBF
AML are still not cured, there is a need for novel therapeutic approaches.

Although the RUNX1-RUNX1T1 and CBFB-MYH11 fusions are believed to interfere
with normal hematopoietic differentiation and as predisposition to leukemia, they
alone are not sufficient to induce leukemic transformation. The acquisition of addi-
tional genetic hits is necessary for the development of a leukemic phenotype (Okuda,
1998; Castilla, 1999). Some secondary alterations cooperating with CBF fusion pro-
teins in the process of leukemogenesis are mutations in genes encoding protein ef-
fectors controlling cell proliferation and/or conferring survival advantage to the malig-
nant cells. Indeed, almost 90% of AML with t(8;21) and more than 90% of AML with
inv(16) harbor additional secondary chromosome aberrations and/or mutations af-
fecting KIT, FLT3, NRAS, and KRAS (Paschka and Déhner K, 2013).

Mutations in KIT have been identified in approximately one third of patients with CBF
AML (Paschka and Dohner K, 2013). The KIT gene, located at chromosome band
4011-12, encodes a 145-kD transmembrane glycoprotein, which is a member of the
type lll receptor tyrosine kinase family. Following ligand binding, the receptor dimer-
izes, becomes phosphorylated, and activates downstream signaling pathways in-
volved in proliferation, differentiation, and survival. Ligand-independent activation of
KIT can be caused by gain-of-function mutations that have been reported in CBF
AML and in other human malignancies (e.g., gastrointestinal stromal tumors, system-
ic mastocytosis, and germ cell tumors). In CBF AML, KIT mutations cluster most fre-
guently within exon 17, which encodes the KIT activation loop (A-loop) in the kinase
domain, and in exon 8, which encodes an evolutionary highly conserved region in the
extracellular portion of the KIT receptor. In a number of studies, KIT mutations, in
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particular exon 17 mutations, have been associated with inferior outcome (Paschka
and Dohner K, 2013).

In addition to the frequent finding of KIT mutations, in CBF AML there is a significant-
ly higher KIT expression compared to the other AML subgroups as shown in studies
using global gene expression profiling and also by a RQ-PCR study (Bullinger et al.,
2004; Valk et al., 2004; Gao, 2015). The overall high KIT expression in CBF AML
provides a rationale to evaluate the therapeutic principle of KIT inhibition not only in
the cases with mutant KIT, but in all CBF AML.

Dasatinib, formerly known as BMS-354825, is an ATP-competitive, dual SRC/ABL
inhibitor. Dasatinib can inhibit BCR-ABL activation loop mutants that are found in
some chronic myeloid leukemia patients with acquired resistance to imatinib. Some
small-molecule SRC/ABL inhibitors also have been demonstrated to have potency
against KIT kinase. In a study by Schittenhelm et al. (2006), dasatinib was shown to
potently inhibit wildtype (wt) KIT with an IC50 of 5 to 10 nmol/l for inhibition of auto-
phosphorylation and cellular proliferation. Dasatinib also potently inhibited KIT jux-
tamembrane domain mutations with an IC50 of 1 to 10 nmol/l. Notably, dasatinib is a
potent inhibitor of KIT activation loop mutants, with IC50 values for inhibiton of auto-
phosphorylation of KIT D816 mutants in the range of 10 to 100 nmol/l. The potency
seems to be differentially influenced by the specific type of the activation loop muta-
tion, ie, KIT D816Y is 10-fold more sensitive to dasatinib than KIT D816V or D816F.

Research hypothesis:

Taken together, based on the molecular profile in CBF AML including a high KIT ex-
pression and frequent occurrence of activating KIT mutations and given the activity of
dasatinib against both wildtype and mutant KIT, there is a good rationale for the
evaluation of dasatinib in the treatment of patients with CBF AML. In phase I-llI clini-
cal trials evaluating dasatinib in imatinib-resistant chronic myeloid leukemia (CML),
the drug was safe, well tolerated and effective. In 2006, dasatinib (Sprycel®) was
approved by FDA (and in 2007 by EMEA) for the treatment of CML resistant or intol-
erant to treatment with imatinib.
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