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EMERGENCY SAFETY PROCEDURES

Any SAE (see chapter “Adverse Events” for definition and details), that occurs after a
patient has signed the Informed Consent Form and up to the follow-up visit (regardless
of relationship to study drug) must be reported by the Investigators to Italfarmaco
S.p.A. within 24 hours of learning of its occurrence.

Related SAEs MUST be collected and reported even if the study has been closed.

The Investigator must notify the SAE to the Drug Safety Unit (hereinafter “DSU”) of
Italfarmaco S.p.A. by sending the SAE Form, according with the procedures described
in the study manual and within 24 hours of learning of its occurrence.

The details of the DSU are specified below:

Italfarmaco S.p.A.
Drug Safety Unit Via dei Lavoratori, 54
20092 Cinisello Balsamo (MI), Italy

Phone: PPD
Fax: PPD
Fax (back-up): PPD
Mobile: PPD
e-mail: PPD
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ADR Adverse Drug Reaction
AE Adverse Event
ALP Alkaline phosphatase
ALT Alanine aminotransferase
AST Aspartate aminotransferase
ATC Anatomical Therapeutical Classification
BED Biologically Effective Dose
b.i.d. Bis In Die (twice daily)
BUN Blood Urea Nitrogen
Ca Calcium
CHMP Committee for Medicinal Products for Human Use
Cls Confidence Intervals
Cl Chloride
cMPN Chronic Myelo-Proliferative Neoplasms
CR Complete Response
CRF Case Report Form
CRO Contract Research Organization
CMO Contact Manufacturing Organization
CT Computerized Tomography
CTCAE Common Terminology Criteria for AE
DSU Drug Safety Unit
DLT Dose Limiting Toxicity
ECG Electrocardiogram
ECOG Eastern Cooperative Oncology Group
ELN European LeukemiaNet
EMA European Medicinal Agency
ET Essential Thrombocytopenia
EU European Union
EUMNET European Myelofibrosis Network
GCP Good Clinical Practice
Hb Haemoglobin
HBV Hepatitis B Virus
HCT Haematocrit
HCV Hepatitis C Virus
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HDACs
HDPE
HGF
HIV
IC50
ICH

IF

IMP
IRB/EC
ITT
JAK?2
JAK? V6T
K

LCM
LDH
LDPP
MCH
MCHC
MCV
MedDRA
MF

mg

Mg
MPN-SAF
MRI
msec
MTD
Na

NCI
nM

NR
NYHA
o.d.

PB

PD
PLT

Histone deacetylases

High-density Polyethylene

Haematopoietic Growth Factor

Human Immunodeficiency Virus

50% Inhibitory Concentration

International Conference on Harmonization
Investigator’s File

Investigational Medicinal Product
Institutional Review Board/Ethics Committees
Intent-to-treat

Janus Kinase 2

Janus Kinase 2 mutated at position 617
Potassium

Left Costal Margin

Lactate Dehydrogenase

Low Denier Polypropylene

Mean Corpuscular Haemoglobin

Mean Corpuscular Haemoglobin Concentration
Mean Corpuscular Volume

Medical Dictionary for Regulatory Activities
Myelofibrosis

Milligram

Magnesium

Myeloproliferative Neoplasm Symptom Assessment Form

Magnetic Resonance Imaging
Millisecond

Maximum Tolerated Dose
Sodium

National Cancer Institute
Nanomolar

No Response

New York Heart Association
Once Daily

Peripheral Blood
Pharmacodynamic

Platelets
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PMF

PP

PR
PRV-1
PT

PV

PK
QOL
qRT-PCR
QTc
RBC
RT-PCR
RR

SAE
SAP
SAS
SOC
SOP
SUSAR
STATS
TdP
TEAE
t.i.d.
TMF
ULN
WBC
WHO
WHO-DRL

Primary Myelofibrosis

Per-protocol

Partial Response

Polycythemia Rubra Vera Receptor 1

Preferred Term

Polycythemia Vera

Pharmacokinetics

Quality Of Life

Quantitative Real Time Polymerase Chain Reaction
QT interval corrected

Red Blood Cell (count)

Real Time Polymerase Chain Reaction

Response Rate

Serious Adverse Event

Statistical Analysis Plan

Statistical Analysis System

System Organ Class

Standard Operative Procedure

Suspected Unexpected Serious Adverse Reaction
Signal Transducers and Activators of Transcriptase 5
Torsades de Pointes

Treatment-Emergent Adverse Event

Ter In Die (three times daily)

Trial Master File

Upper Limit of Normal

White Blood Cell (count)

World Health Organization

World Health Organization-Drug Reference List
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STUDY SYNOPSIS

STUDY TITLE

A two-part study to assess the safety and preliminary efficacy of
Givinostat in patients with JAK2Y®'"" positive Polycythemia Vera.

STUDY NUMBER

DSC/12/2357/45

EUDRACT No.

2013-000860-27

STUDY TYPE

International

CLINICAL PHASE

Ib/11

DISEASE

Patients with JAK2 positive chronic myeloproliferative neoplasms
(cMPN), particularly Polycythemia Vera (PV).

STUDY RATIONALE

In recent years several reports have documented that histone
deacetylases (HDACs) inhibitors induce neoplastic cells to undergo
growth arrest, differentiation and/or apoptotic cell death.

Among these agents, Givinostat (ITF2357) has most recently
demonstrated effects on haematological parameters as well as
constitutional parameters in patients with PV.

Preliminary signs of clinical activity in patients with JAK2 mutant
cMPN, have been observed in two studies with Givinostat (Studies N.
DSC/07/2357/28 and DSC/08/2357/38). In these studies, the maximum
administered dose of Givinostat was 150 mg per day which was
generally well tolerated. Assuming a linear relationship between dose
and efficacy, greater clinical efficacy can be expected with increased
doses of Givinostat.

Since the MTD of Givinostat has not been defined previously, the first
aim of the current study is, therefore, to determine the maximum
tolerated dose of Givinostat in patients with PV. This study will
investigate the safety, tolerability, pharmacokinetic (PK), and
pharmacodynamic (PD) activity of Givinostat monotherapy. As such,
the study will characterize Dose Limiting Toxicities (DLTs) and
Maximum Tolerated Dose (MTD) of Givinostat.

The second aim of this study is to characterize the clinical efficacy of
Givinostat at the MTD.

PRIMARY
OBJECTIVES

Part A
e To characterize the safety, tolerability and MTD of Givinostat
in patients with PV.
Part B
e To evaluate the preliminary efficacy of Givinostat at the MTD

after 3 cycles according to the clinico-haematological European
LeukemiaNet (ELN) response criteria.

e To determine the safety and tolerability of Givinostat at the
MTD after 3 cycles.
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SECONDARY Part A
OBJECTIVES e To evaluate the preliminary efficacy of Givinostat after 3 and 6
cycles of treatment according to the clinico-haematological
ELN response criteria.
e To characterize PK.
Part B

e To evaluate the preliminary efficacy of Givinostat at the MTD
after 6 cycles according to the clinico-haematological ELN
response criteria.

e To determine the safety and tolerability of Givinostat at the
MTD after 6 cycles.

e To characterize PK.

EXPLORATORY Parts A and B
OBJECTIVES e To evaluate the effect of Givinostat on single parameters of the
clinico-haematological ELN response criteria.

e To evaluate the effects of Givinostat on PD markers.

e To evaluate the effects of Givinostat on spleen size (by MRI or
CT scan) in patients with confirmed splenomegaly at baseline.

e To evaluate the effects of Givinostat on disease-related quality
of life.

e To evaluate the effect of Givinostat on JAK2"*'"F allele burden.

e To evaluate the reduction of the symptomatic treatment of
pruritus.

Part B

e To evaluate the preliminary efficacy of Givinostat after 6
cycles of treatment according to the “mew” ELN response
criteria (i.e. the revised ELN response criteria).

e To evaluate the effect of Givinostat on single parameters of the
the “new” ELN response criteria (i.e. the revised ELN response
criteria).

PRIMARY ENDPOINTS | Part A

e Safety and tolerability evaluated as following:
- Number of patients experiencing adverse events;

- Type, incidence, and severity of treatment-related adverse
events, graded according to Common Terminology Criteria
for Adverse Events (CTCAE v. 4.03, 14" June 2010).

e Determination of the MTD of Givinostat based on cycle 1
DLT’s.
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Part B

e Overall response rate - i.e. Complete Response (CR) and Partial
Response (PR) - of Givinostat at the MTD after 3 cycles; the
response will be evaluated according to the clinico-
haematological ELN response criteria.

e Safety and tolerability of Givinostat at the MTD after 3 cycles
evaluated as following:

- Number of patients experiencing adverse events;

- Type, incidence, and severity of treatment-related adverse
events, graded according to CTCAE v. 4.03.

SECONDARY
ENDPOINTS

Part A

e Opverall response rate - i.e. Complete Response (CR) and Partial
Response (PR) - of Givinostat at the MTD after 3 and 6 cycles;
the response will be evaluated according to the clinico-
haematological ELN response criteria.

e Individual Givinostat concentrations tabulated by dose cohort
along with descriptive statistics.

Part B

e Overall response rate - i.e. Complete Response (CR) and Partial
Response (PR) - of Givinostat at the MTD after 6 cycles; the
response will be evaluated according to the clinico-
haematological ELN response criteria.

e Safety and tolerability of Givinostat at the MTD after 6 cycles
evaluated as following:

- Number of patients experiencing adverse events;

- Type, incidence, and severity of treatment-related adverse
events, graded according to CTCAE v. 4.03.

e Individual Givinostat concentrations tabulated with descriptive
statistics.

EXPLORATORY
ENDPOINTS

Part A and Part B

e To evaluate the effect of Givinostat on each single response
parameter according to the clinico-haematological ELN
response criteria.

e To evaluate the effects of Givinostat on PD markers by mRNA
analysis.

e To evaluate the effects of Givinostat on spleen size (by MRI or
CT scan) in patients with confirmed splenomegaly at baseline.

e Improvement of constitutional symptoms evaluated according
to MPN-SAF QOL questionnaire.

e Reduction of the JAK2V®'™ allele burden, tested by quantitative
RT-PCR.

Clinical Study Protocol
Version 3.0 — 29" July 2015

SOP 2 final version12.09

Page 17 of 142
Confidential




// ITALFARMACO S.p.A. Study N.:  DSC/12/2357/45

EudraCT N.:  2013-000860-27

e Reduction of the symptomatic treatment of pruritus in term of
dosage and/or days of treatment.

Part B

e Overall response rate - i.e. Complete Remission and Partial
Remission - of Givinostat at the MTD after 6 cycles; the
response will be evaluated according to the “new” ELN
response criteria (i.e. the revised ELN response criteria).

e To evaluate the effect of Givinostat on each single response
parameter according to the “new” ELN response criteria (i.e.
the revised ELN response criteria).

STUDY DESIGN Two-part, multicenter, open label, non-randomized, phase Ib/II study.
NUMBER OF About 52 evaluable patients, approximately 24 in Part A and 28 in Part
PATIENTS B.
TEST PRODUCT, Givinostat is a histone-deacetylases inhibitor.
DOSE AND MODE OF | The product will be supplied as hard gelatine capsules for oral
ADMINISTRATION administration at the strength of 50 mg and/or 75 mg and/or 100 mg
each.
In Part A patients will treated in Dose Levels (DLs) at the following
daily doses of Givinostat:
e 50mgb.i.d,;
e 100 mghb.i.d.;
e 150mghb.id;
e 200mghb.i.d.;
e 150mgt.i.d,;
e 200 mgt.i.d.
Intermediate Dose Levels (IDLs) and, consequently, additionally DLs
may be used to establish the MTD.
In Part B patients will be treated at the MTD established in Part A.
TREATMENT PLAN This is a two-part, multicenter, open label, non-randomized, phase Ib/II

study to assess the safety and tolerability, MTD and preliminary
efficacy of Givinostat in patients with JAK2VOTF positive PV. Part A is
the dose finding part while Part B is assessing the preliminary efficacy.
Patients will be enrolled either in Part A or Part B and transition from
one part to the other is not allowed.

Eligible patients for this study will have a confirmed diagnosis of PV
according to the revised WHO criteria and the JAK2Y'7 positivity.
Only if the enrolment in Part A is slow (i.e. < 5 patients enrolled in 3
months), eligibility for this part of the study may be expanded to all
patients with cMPN.
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Study therapy will be administered in 28 day cycles (4 weeks of
treatment).

Disease response will be evaluated according to the ELN criteria after
3 and 6 cycles (i.e. at weeks 12 and 24, respectively) of treatment with
Givinostat for both parts of the study. All phlebotomies performed in
the first 3 weeks of treatment will not be counted to assess the clinico-
haematological response.

The study will last up to a maximum of 24 weeks of treatment.
However, after completion of the trial, all patients achieving clinical
benefit will be allowed to continue treatment with Givinostat (at the
same dose and schedule) in a long-term study (Study N.:
DSC/11/2357/44), provided that the long-term study has already
received all necessary approvals in that specific country and site, and
the study has been already initiated in that particular site.

Safety will be monitored at each visit throughout the entire duration of
the study. Treatment will be administered on an outpatient basis and
patients will be followed regularly with physical and laboratory tests,
as specified in the protocol; in case of hospitalization, the treatment
will be continued or interrupted according to the Investigators’
decision.

Part A

Part A is the dose escalation part of this study, evaluating the safety
and tolerability and MTD of Givinostat in patients with JAK2Y®'"
positive PV.

Approximately 24 patients will be enrolled in this part of the study.
In Part A, Dose Limiting Toxicity (DLT) is defined as the following
drug-related toxicity:

e Grade 4 haematological toxicities, or

e Grade 3 febrile neutropenia, or

e (Grade > 3 non-haematological toxicities with exception of:

a) Grade 3 diarrhoea without adequate supportive care lasting
less than 3 days, and

b) Grade 3 nausea or vomiting without adequate supportive
care lasting less than 3 days, or

e Any drug-related SAE, or

e Any toxicity that is clearly not related to disease progression or
intercurrent illness requiring interruption of dosing for more
than 3 days during the first cycle.

The severity of the above mentioned events will be graded according to
CTCAE v. 4.03.

Dose escalation will be conducted according to a standard 3+3 design,
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adopting a modified Fibonacci escalation schema. Patients will be
enrolled in cohorts of 3 new patients (up to a maximum of 6) in rising
dose levels.

Givinostat Givinostat dose DL used brimarily to asses
daily dose level (DL) p y
50 mg b.i.d. DLO Safety, PK, PD*
100 mg b.i.d. | DLI MTD, PK, PD
150 mg b.i.d. | DL2 MTD, PK, PD
200 mgb.i.d. | DL3 MTD, PK, PD
150 mg tid. | DL4 MTD, PK, PD
MTD, PK, PD

200 mg t.i.d. | DL5

* DL previously demonstrated as safe.

The DLO (i.e. 50 mg b.i.d.) has been previously shown to be well
tolerated in several disorders and also in cMPN patients (Study N.
DSC/07/2357/28 and Study N. DSC/08/2357/38). Therefore, it is
preferred to assign patients to the highest available dose level (i.e.
DL1, DL.2, DL3, DL 4 and DL5) before assigning patients to DLO.

Intermediate Dose Levels (IDLs) and, consequently, additionally DLs
may be introduced to more accurately define the MTD.

In Part A each patient will receive study drug at a specific DL. Once
the first 3 patients of the first DL (i.e. DL1) have been treated for 1
cycle, tolerability data will be evaluated and a decision to escalate to
the next dose will be made.

Clinical Study Protocol
Version 3.0 — 29" July 2015

SOP 2 final version12.09

Page 20 of 142
Confidential




// ITALFARMACO S.p.A. Study N.:  DSC/12/2357/45

EudraCT N.:  2013-000860-27

N. of patients

with DLT at a Action
given DL
0 out of 3 Enter 3 patients at the next dose level.

Enter at least 3 more patients at this dose level
and

e if 0 of these 3 new patients experiences
DLT, proceed to the next dose level;

e if > 1 of this group suffer DLT (for a total
of > 2/6 patients with a DLT), this dose
exceeds the MTD and dose escalation is
stopped. To further assess tolerability, 3
additional patients will be entered at the
next lowest dose level if only 3 patients
were treated previously at that dose. Upon
determination of the MTD, the study
proceeds directly to Part B.

1 out of 3

Dose escalation will be stopped. This dose
exceeds the MTD. To further assess tolerability, 3
additional patients will be entered at the next
lowest dose level if only 3 patients were treated
previously at that dose and the study will proceed
directly to Part B of the study.

At any time, if > 2/3 or > 2/6 patients at a given dose level develop a
DLT, it is acceptable to de-escalate to an intermediate, not previously
studied dose, if evaluation of toxicity at such a dose is desired, in lieu
of proceeding directly to Part B of the study. If this approach is taken,
3 patients should be enrolled at the intermediate dose, and the
aforementioned rules should be used to determine enrolment at this
dose. If the decision is made to proceed directly to the efficacy portion
of the study (i.e. Part B), the efficacy part will start at the next lower
dose below where > 2/3 or > 2/6 DLTs were observed (i.e. the MTD
dose level).

If 2 or more patients per dose level experience a DLT, dose escalation
will terminate and the MTD is the next lower dose level if no more
than one out of 6 patients had a DLT at that level. Once all patients
enrolled in Part A have been treated for at least 1 cycle, the study team
will determine the MTD to be used in Part B based on the safety and
tolerability profile of Givinostat observed as well as the PK and PD
data, if applicable.
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No intra-patient dose escalation will be permitted prior to determining
the MTD. At that time, patients on treatment at lower dose levels may
be allowed to escalate their Givinostat dose up to the MTD the
remainder of the study (Part A) at the discretion of the Investigator
and after the written authorization of Italfarmaco S.p.A.. Of note,
patients initially dosed at lower dose levels that are allowed to escalate
their Givinostat dose up to the MTD for the remainder part of the study
(Part A), will follow the dose modification rules of Part B.

Only PV patients from Part A assigned to the dose selected for Part B
(MTD) may be counted towards the efficacy assessment in Part B.

Part B

Part B is a multicenter, open label, non-randomized, phase II, cohort
expansion study to assess the preliminary clinical efficacy of
Givinostat at the MTD in patients with JAK2Y®'"" positive PV.
Approximately twenty eight patients will be enrolled in Part B at the
MTD defined in Part A, according to an optimized Simon’s 2-stage
design.

The dose of Givinostat will be modified for protocol specified
toxicities.

INCLUSION CRITERIA

1. Patients must be able to provide informed consent and be willing to
sign an informed consent form;

2. Patients must have an age >18 years;

3. Patients must have a confirmed diagnosis of PV according to the
revised WHO criteria;

Patients must have JAK2V®!'"F positive disease;
5. Patients must have an active/not controlled disease defined as
a) HCT >45% or HCT <45% in need of phlebotomy, and
b) PLT counts > 400 x10°/L, and
¢) WBC > 10x10°/L;

6. Patients must have an Eastern Cooperative Oncology Group
(ECOG) performance status < 1 in Part A, ECOG performance
status < 2 in Part B within 7 days of initiating study drug;

7. Female patient of childbearing potential has a negative serum or
urine pregnancy test within 72 hours of the first dose of study
therapy; please note that a borderline urine pregnancy test must be
followed with a serum pregnancy test;

8. Use of an effective means of contraception for women of
childbearing potential and men with partners of childbearing
potential;
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9. Adequate and acceptable organ function within 7 days of initiating
study drug;

10. Willingness and capability to comply with the requirements of the
study.

Note that if the enrolment in Part A is slow (i.e. < 5 patients
enrolled in 3 months), eligibility for this part of the study may be
expanded to all patients with ¢cMPN. In this case, the inclusion
criterion n. 5 will be modified as following only for Part A:

5. Patients must have an active/not controlled disease defined as:

a) ET patients: PLT counts > 600 x10°/L;
b) MF patients: no response according to EUMNET criteria.

Note that an effective means of contraception for women of
childbearing potential and men with partners of childbearing potential
(i.e. inclusion criterion n. 5) is defined as following described based on
different subject subgroups:

A. Female subjects of childbearing potential: acceptable non-
hormonal, contraceptive methods must be used from the 28 days
before first dose of study drug through 3 months after the last dose
of study drug and include the following:

e True abstinence (absence of any sexual intercourse), when
in line with the preferred and usual lifestyle of the subject.
Periodic abstinence (e.g., calendar, ovulation,
symptothermal, postovulation methods) and withdrawal are
not acceptable methods of contraception.

e Double barrier contraception such as diaphragm or a barrier
method of contraception in conjunction with spermicidal
jelly such as for example cervical cap with spermicide jelly
and the male partner must use a condom with spermicide.

e Intra-uterine device (non-hormone-releasing) in place for at
least 90 days previously and the male partner must use a
condom with spermicide.

e Tubal ligation at least 6 months previously and 1 additional
acceptable contraception method.

e Vasectomy of the male partner (with a negative sperm post-
vasectomy semen analysis) at least 6 months previously and
1 additional acceptable contraception method.

B. Female subjects of non-childbearing potential must meet at least
1 of the following criteria:

e Postmenopausal: Female subjects, less than 60 years of age,
who have been amenorrheic for at least 2 years and have a
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serum FSH level within the laboratory’s reference range for
postmenopausal females. Female subject who are 60 years
of age or older who are amenorrheic for greater than 2 years
will be assume to be postmenopausal.

e Documented hysterectomy or bilateral oophorectomy or
both all other female subjects (including subjects with tubal
ligations and subjects that do not have a documented
hysterectomy) will be considered to be of childbearing
potential.

C. Male Subjects, acceptable contraceptive methods must be used
from Screening Visit through 3 months after the last dose of study
drug, and include the following:

e True abstinence (absence of any sexual intercourse), when
in line with the preferred and usual lifestyle of the subject.
Periodic abstinence (e.g. calendar, ovulation,
symptothermal, postovulation methods) and withdrawal are
not acceptable methods of contraception.

e Condom with spermicide and the female partner must use
an acceptable method of contraception, such as an oral,
transdermal, injectable or implanted steroid-based
contraceptive, or a diaphragm or a barrier method of
contraception in conjunction with spermicidal jelly such as
for example cervical cap with spermicide jelly.

e Vasectomy (with a negative sperm post-vasectomy semen
analysis) at least 6 months previously and 1 additional
acceptable contraception method.

e Male subjects must not donate sperm from the Screening Visit
through 3 months after the last dose of study drug.
Note also that
— Male condom cannot be used with female condom due to risk
of tearing.

— The use of birth-control methods does not apply if the female
partner has a bilateral oophorectomy, hysterectomy, or is
postmenopausal (as defined above).

EXCLUSION
CRITERIA

1. Active bacterial or mycotic infection requiring antimicrobial
treatment;

2. Pregnancy or nursing;

3. A clinically significant QTc prolongation at baseline (e.g. repeated
demonstration of a QTc interval > 450 msec);

4. Use of concomitant medications known to prolong the QT/QTc
interval;

5. Clinically significant cardiovascular disease including:
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10.

11

12.

13.

14.

15.
16.

17.

18.

19.

20.

a) Uncontrolled hypertension despite medical treatment,
myocardial infarction, unstable angina within 6 months from
study start;

b) New York Heart Association (NYHA) Grade II or greater
congestive heart failure;

c) History of any cardiac arrhythmia requiring medication
(irrespective of its severity);

d) A history of additional risk factors for TdP (e.g. heart failure,
hypokalemia, family history of Long QT Syndrome);

Known positivity for HIV;
Known active HBV and/or HCV infection;

Platelet count < 100 x 10°/L within 14 days before enrolment (i.c.
the receipt of the Patient ID);

Absolute neutrophil count < 1.2 x 10°/L within 14 days before
enrolment (i.e. the receipt of the Patient ID);

Serum creatinine > 2 x ULN;

. Total serum bilirubin > 1.5 x ULN except in case of Gilbert’s

disease;

Serum aspartate  aminotransferase/alanine  aminotransferase
(AST/ALT) > 3 x ULN;

History of other diseases (including active tumours), metabolic
dysfunctions, physical examination findings, or clinical laboratory
findings giving reasonable suspicion of a disease or condition that
contraindicates use of an investigational drug or that might affect
interpretation of the results of the study or render the subject at
high risk from treatment complications;

Prior treatment with a JAK2 or HDAC inhibitor or participation in
an interventional clinical trial for cMPN, including PV, ET or MF;

Systemic treatment for cMPN other than aspirin/cardio aspirin;

Hydroxyurea within 28 days before enrolment (i.e. the receipt of
the Patient ID);

Interferon alpha within 14 days before enrolment (i.e. the receipt of
the Patient ID);

Anagrelide within 7 days before enrolment (i.e. the receipt of the
Patient ID);

Any other investigational drug or device within 28 days before
enrolment (i.e. the receipt of the Patient ID);

Patient with known hypersensitivity to the components of study
therapy.
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Of note, a repeated demonstration of a QTc interval > 450 msec (i.e.
exclusion criterion n. 3) means that, if the first ECG evaluation
demonstrates a prolonged QTc interval (i.e. a QTc interval > 450
msec), two additional ECG evaluations over a brief period of time (i.e.
5 minutes between each recording) must be performed. The averaged
value of these three ECG evaluations has to be used for the evaluation
of the QTc interval requested by the exclusion criterion n. 3. In the
CRF all the performed ECG evaluations have to be entered as well as
the average value of multiple ECG evaluation, if necessary.

Note that an any other _investigational drug or device (i.e. exclusion
criterion n. 19) includes any investigational drug or device not already
mentioned and detailed in the exclusion criteria n. 14, 15, 16 17 and/or
18.

DURATION OF
TREATMENT

The study (both Part A and Part B) will last up to a maximum of 24
weeks of treatment.

However, after completion of the trial, all patients achieving clinical
benefit will be allowed to continue treatment with Givinostat (at the
same dose and schedule) in a long-term study (Study N.:
DSC/11/2357/44), provided that the long-term study has already
received all necessary approvals in that specific country and site, and
the study has been already initiated in that particular site.

CONCOMITANT
TREATMENT

Patients must NOT receive the following treatments during the study:
a) Other investigational drugs while on this study;

b) Cytotoxic agents, interferons or other approved treatment for
cMPN other than aspirin/cardio-aspirin;

¢) Any drug known to provoke TdP.

Other concomitant medications (e.g. symptomatic treatment of

pruritus) and significant non-drug therapy (e.g. phlebotomy, blood
transfusion) are permitted.

CRITERIA FOR
RESPONSE

Criteria for assessing clinico-haematological improvement

Disease response will be evaluated according to the following clinico-
haematological ELN criteria after 3 and 6 cycles of treatment with
Givinostat both in Part A (secondary endpoints) and in Part B (primary
and secondary endpoints, respectively).

e  Complete response:
1. HCT<45% without phlebotomy, and
2. platelets <400 x10°/L, and
3. WBC<10x10°/L, and
4.  Normal spleen size, and
5

no disease-related systemic symptoms (i.e. pruritus,
headache, microvascular disturbances).
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e  Partial response:
Patients who do not fulfil the criteria for complete response and
1.  HCT <45% without phlebotomy, or
2. response in 3 or more of the other criteria.

e No response. any response that does not satisfy  partial
response.

As an exploratory endpoint, disease response will be evaluated also
according to the following “new” ELN criteria (i.e. the revised ELN
response criteria) after 6 cycles of treatment with Givinostat in Part B.

e  Complete remission:

1. Durable resolution of disease-related signs including
palpable hepato-splenomegaly improvement, and large
symptoms improvement, and

2. Durable peripheral blood count remission, defined as HCT <
45% without phlebotomies, and PLT count < 400 X109/L,
and WBC count < 10 X109/L, and

3. No progressive disease, and absence of any hemorrhagic or
thrombotic event, and

4. Bone marrow histological remission defined as the presence
of age-adjusted normo-cellularity, and disappearance of tri-
linear hyperplasia, and absence of grade > 1 reticulin
fibrosis.

o  Partial remission:

1. Durable resolution of disease-related signs including
palpable hepato-splenomegaly, and large symptoms
improvement, and

2. Durable peripheral blood count remission, defined as HCT <
45% without phlebotomies, and PLT count < 400 x10°/L,
and WBC count < 10 x10’/L, and

3. No progressive disease, and absence of any hemorrhagic or
thrombotic event, and

4. No bone marrow histological remission defined as
persistence of tri-linear hyperplasia.

e No response: any response that does not satisfy partial
remission.

e Progressive Disease: transformation into post-PV myelofibrosis,
myelodysplastic syndrome or acute leukemia (according to the
IWG-MRT criteria for the diagnosis of post-PV myelofibrosis
and according to WHO criteria for the diagnosis of
myelodysplastic syndrome and acute leukemia).
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Please note that according to the “new” ELN criteria (i.e. the revised
ELN response criteria):

1) Molecular response is not required for assignment as Complete
Remission or Partial Remission. Molecular response evaluation
requires analysis in peripheral blood granulocytes. Complete
response is defined as eradication of a pre-existing abnormality.
Partial response applies only to patients with at least 20%
mutant allele burden at baseline. Partial response is defined as
> 50% decrease in allele burden.

2) “Durable” is defined as lasting at least 12 weeks.

3) “Large symptom improvement” is defined as > 10 points of
decrease in MPN-SAF Total Symptom Score.

Only in case the enrolment in Part A4 is slow (i.e. <5 patients enrolled
in 3 months) and the eligibility for this part of the study may be
expanded to all patients with cMPN, disease response for this part of
the study will be evaluated according to the ELN and EUMNET
criteria after 3 and 6 cycles of treatment with Givinostat, in ET and MF
patients, respectively.

For ET (from the clinico-hematological ELN response criteria):
e  Complete response:
1.  platelets <400 x10°/L, and

2.  no disease related systemic symptoms (i.e. pruritus,
headache, microvascular disturbances), and

3. normal spleen size, and
4. WBC<I0xI0’/L.
e  Partial response:
Patients who do not fulfil the criteria for complete response and
1. Platelet count < 600 x 10°/L, or
2. Platelet count decrease > 50% from baseline.

e No response. any response that does not satisfy  partial
response.

In all cases, both for PV and ET patients, all phlebotomies performed
in the first 3 weeks of treatment will not be counted to assess the
clinico-haematological response.
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For MF (from EUMNET response criteria)

Complete response: complete response in anemia,
splenomegaly, constitutional symptoms, platelet and leukocyte
count.

1. Complete response in anaemia: Haemoglobin > 12 g/dL
for transfusion-independent patients or > 11 g/dL for
transfusion-dependent patients (applicable only for patients
with baseline haemoglobin level of < 10 g/dL);

Complete response in splenomegaly: Spleen not palpable;

3. Complete response in constitutional symptoms: Absence of
constitutional symptoms (fever, drenching night sweats, or
> 10% weight loss);

4. Complete response in platelet count: Platelet count 150-
400 x10°/L;

5. Complete response in leukocyte count: Leukocyte count 4-
10 x107/L.

Major response: Any response in both anaemia and
splenomegaly without progression in constitutional symptoms
or complete response in anaemia without progression in
splenomegaly or partial response in anaemia in a baseline
transfusion-dependent patient combined with response in
constitutional symptoms without progression in splenomegaly
or any response in splenomegaly combined with response in
constitutional symptoms without progression in anaemia.

1. Partial response in anaemia: Increase of Hb > 2 g/dL
(but Hb < 12 g/dL) for non-RBC transfusion —dependent
patients; or reduction > 50% of transfusion requirement
for RBC transfusion-dependent patients.

2. Partial response _in _splenomegaly: Either > 50%
decrease in spleen size if baseline < 10 cm from left
costal margin (LCM) or > 30% decrease if baseline > 10

cm from LCM.

3. Partial response in platelet count: A > 50% decrease in
platelet count if baseline > 800 x10°/L or platelet count
increase by >50% x 10°/L if baseline < 100 x10°/L.

4. Partial response in leukocyte count: A > 50% decrease
in leukocyte count of baseline > 20 x10°/L or leukocyte
count increase by > 1 x10/L if baseline < 4 x10°/L

5. Progression in anaemia: A hemoglobin decrease of > 2
g/dL or_a 50% increase in transfusion requirement or
becoming transfusion dependent

6. Progression _in _splenomegaly: A > 50% increase in
spleen size if baseline < 10 cm from LCM or a > 30%
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increase if baseline > 10 cm from LCM.

7. Progression in constitutional symptoms: Appearance of
constitutional symptoms.

e Moderate response: Complete response in anaemia with
progression in splenomegaly or partial response in anaemia
without progression in splenomegaly or any response in
splenomegaly without progression in anaemia and
constitutional symptoms.

e  Minor response: Any leukocyte- or platelet-based response
without  progression in anaemia, splenomegaly, or
constitutional symptoms.

e No response: Any response that does not qualify at least as
minor response.

In all cases (PV, ET and MF patients), the disease-related systemic
symptoms will be evaluated directly by patients according to MPN-
SAF QOL questionnaire.

Criteria for determination of MTD

Once all patients enrolled in Part A have been treated for at least 1
cycle, the study team will determine the MTD to be used in Part B
based on the safety and tolerability profile of Givinostat observed as
well as the PK and PD data, if applicable. No intra-patient dose
escalation will be permitted prior to determining the MTD.

At that time, patients on treatment at lower dose levels may be allowed
to escalate their Givinostat dose up to the MTD for the remainder part
of the study (Part A) at the discretion of the Investigator and after the
written authorization of Italfarmaco S.p.A.. Of note, patients initially
dosed at lower dose levels that are allowed to escalate their Givinostat
dose up to the MTD for the remainder part of the study (Part A), will
follow the dose modification rules of Part B.

Criteria for characterization of PK

Plasma concentrations from Parts A and B will be evaluated by dose
and time point for all patients and time points with at least 1 PK
assessment.

DOSE
MODIFICATIONS
RULES, TREATMENT
INTERRUPTION AND
TREATMENT
DISCONTINUATION

For patients who do not tolerate the protocol-specified dosing schedule,
dose adjustments are permitted in order to allow the patients to
continue the treatment with the study drug.

Dose modification criteria in Part A

In the Cycle 1 of Part A dose modifications will not be allowed.
Patients receiving subsequent cycles of treatment in Part A may have
up to two dose modifications for drug related DLT’s. The first dose
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modification should be one dose level below the current dose, the
second modification should be two dose levels below. Study drug may
be resumed at lower dose level once the event resolves to at least grade
1 or baseline values. If toxicities meeting modification criteria occur
after the second dose reduction, therapy must be discontinued.

Patients with unresolved toxicities lasting 2 weeks or longer will not
be permitted to continue on study.

Patients experiencing Grade 3 or 4 unmanageable toxicity will require
immediate dose interruption and notification to the Sponsor. Treatment
for each new cycle will be delayed until dose limiting toxicities that are
clearly not related to disease progression have resolved to at least
Grade 1 or the patient’s baseline.

Dose modification criteria in Part B

Dose adjustments are permitted for patients who do not tolerate the
protocol-specified dosing schedule, in order to allow to these patients
to continue the treatment with Givinostat. The objective of the
Givinostat dose adjustment rules is to optimize the response for each
individual patient, avoiding specific drug-related toxicities. Therefore,
dose reductions or interruptions will be mandatory for specific
toxicities and dose increases after an initial dose reduction will be
allowed in the case of inadequate efficacy at the reduced dosage in
absence of specific toxicities.

The severity of the above mentioned events will be graded according to
NCI Common Terminology Criteria for AE (CTCAE v. 4.03, 14™ June
2010).

Each dose modification has to be recorded on the CRF.

Patients initially dosed at lower dose levels in Part A that, after the
definition of MTD, are allowed to escalate their Givinostat dose up to
the MTD for the remainder part of the study (Part A) at the discretion
of the Investigator and after the written authorization of Italfarmaco
S.p.A., will follow the dose modifications criteria for Part B.

Total daily dose may never exceed the MTD defined in Part A (i.e. 100
mg b.i.d.).

Treatment interruption and treatment discontinuation in Parts A
and B

In some circumstances, it may be necessary to temporarily interrupt
treatment as a result of adverse experiences that may have an unclear
relationship to study drug. Study drug may be withheld by the
Investigator at any time if there is concern about patient safety and for
all aspects of the conduct of the protocol, since the safety of the
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individual patient is paramount. Treating Investigator may employ any
means necessary to ensure patient safety, particularly in medical
circumstances not anticipated by this protocol.

Dose adjustments are permitted for patients who do not tolerate the
protocol-specified dosing schedule, in order to allow to these patients
to continue the treatment with Givinostat. The objective of the
Givinostat dose adjustment rules is to optimize the response for each
individual patient, avoiding specific drug-related toxicities.

If the patient inadvertently misses a drug dose, no additional trial
medication should be taken that day or in the next days in the effort to
replace the material that has been missed.

If vomiting occurs, no additional trial medication should be taken that
day in an effort to replace the material that has been vomited.

If the study drug is interrupted for any reason for more than 4 weeks
continuously, dosing may be not be restarted.

Patients have the right to withdraw from the study at any time for any
reason. The Investigator has the right to withdraw patients from the
study due to medical reasons according to his/her discretion.

If a pregnancy occurs, the patient will be replaced and another patient
in that DL should be recruited.

If the patient discontinues the study because of an adverse event
whether or not drug related, he/she must be followed until resolution or
stabilization of the event, whichever occurs first.

In case of lack of compliance or in case the patient is found not
eligible, the patient discontinuation have to be discussed between
Investigator and Sponsor.

If the patient discontinues for any reason (including discontinuation for
pregnancy), with drug related adverse event ongoing at study end,
he/she must be followed until resolution or stabilization of the event or
until it is reasonable to consider the event not drug related any more or
until the start of a new treatment, whichever occurs first.

If the patient needs to take one of the concomitant medications
included in list of “Drugs with risk of Torsades de Pointes”, the
treatment with Givinostat is to be promptly discontinued and the
patient must leave the study.

In case of multiple reasons (e.g. patient withdraws the consent for
toxicity), “adverse events” should be indicated as the primary reason
whenever applicable. All relevant information related to the reason for
treatment discontinuation including contributory factors must be
included on the CRF.

A complete end of study visit must be performed by 7 days after the
last drug intake for any patient permanently discontinuing study
treatment. Should any drug-related AE still be ongoing beyond the last
scheduled visit, this must be followed at subsequent follow-up visits
until recovery. If a patient does not return for a scheduled visit, every
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effort should be made to contact the patient. In any circumstance every
effort should be made to complete and report the observations as
thoroughly as possible. All relevant information related to the reason
for treatment discontinuation including contributory factors must be
included on the CRF.

STATISTICAL
METHODS

This is a two-part, multicenter, open label, non-randomized, phase Ib/II
study.

A standard 3+3 design adopting a modified Fibonacci escalation
schema will be used in Part A.

Sample size for Part B was discussed for the primary endpoint defined
as the Overall Response Rate after 3 cycles. A Simon’s 2-stage design
will be employed enrolling up to 28 patients in Part B with the aim of
testing the “null hypothesis” that RR < 0.50 versus the “alternative”
that RR > 0.75. Response rate will be assessed as defined in the
Criteria for Response section. Overall up to 28 patients will need to be
recruited, 12 patients being enrolled in Stage-1. Futility will be
assessed after 12 patients enrolled (Stage 1). Please note that PV
patients enrolled at the MTD in Part A may be counted towards Stage
1. Under the “null hypothesis” (if RR = 0.50), the expected total
sample size is of 18.2 patients, the probability of early termination at
the end of Stage-1 is 0.613 and the probability of rejecting the “null
hypothesis” is 0.081 (the target for the type-I error being 0.100). Under
the “alternative hypothesis” (if RR = 0.75), the probability of rejecting
the “null hypothesis” in favour of the “alternative” is 0.902 (the type-II
error being 0.098). After testing the treatment on 12 patients in Stage-
1, if 6 or fewer patients respond to the treatment the trial will be
terminated rejecting the “alternative” that RR > 0.75. Otherwise, the
trial goes on to Stage-2 enrolling further 16 patients to a total of 28
patients. If at the end of Stage-2, a total of 17 or fewer patients respond
to the treatment the “alternative hypothesis” that RR > 0.75 will be
rejected; alternatively, if 18 or more patients respond, the “null
hypothesis” that RR < 0.50 will be rejected. Estimations are obtained
from proprietary software (based on SAS ® 9.2) according to the
algorithm proposed by R. Simon.

Summary statistics will be calculated for all variables. For each
continuous variable, the mean, standard deviation, median, minimum
value and maximum value will be computed. For each discrete variable
the number of patients in each category with non-missing values in
relation to all patients with non-missing values of that variable will be
provided. Results will be displayed within each cohort and overall,
where applicable. Statistical calculations will be carried-out by
resorting to SAS version 9.2 (or later). Both continuous and categorical
data will be summarized and tabulated in 2-way tables (variable-by-
visit).

The main purpose of this phase Ib/II study consists in providing
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accurate estimates of clinically relevant variables and measures. From
the statistical viewpoint this translates in estimating confidence
intervals (Cls) with adequate precision where precision represents the
degree of uncertainty.

The two tailed 95% Cls of the sample estimates will be computed
using parametric approaches if deemed appropriate. Otherwise the
StatXact-4 software will be wused in order to compute
Exact/Nonparametric 95% Cls.

Sub-groups analyses will be performed mainly for exploratory
purposes. Since these analyses will be used to promote hypothesis
rather than confirm them, no adjustment for type I error inflation due to
multiplicity of the tests will be considered. Moreover post-hoc and
data-driven analyses will be carefully considered and ranked according
to their biological plausibility.

The following analysis sets will be defined:

- Safety analysis set (SAF): The Safety analysis set will include all

recruited patients who receive at least one dose of study
medication. All safety analyses will be conducted on this
population.

Intent-to-treat analysis set (ITT): The Intent-to-treat analysis set
will include all recruited patients who receive at least one dose of
study medication and from whom at least one post-baseline
efficacy measurement is obtained. All efficacy analyses will be
conducted on this population and they will be based on the
effective/actual DL/daily doses of Givinostat at which each patient
has been treated.

Per Protocol analysis set (PP): In order to assess the robustness of
the efficacy analysis, the analysis of the efficacy endpoints could be
repeated in the Per Protocol (PP) analysis set. The Per-protocol
analysis set will include all ITT patients who receive at least 14
daily doses without interruptions, and without any major deviation
from the protocol procedures.

MTD analysis set: The MTD analysis set will include all patients
who experienced a DLT in Cycle 1 or received at least 90% of the
doses of study medication in cycle 1. The first cycle data from this
analysis set will be used to determine MTD. Patients who didn’t
experience a DLT and missed more than 10% of the doses in Cycle
1 of Part A will be replaced.

- PK Analysis set: will consist of all SAF patients who with at least 1
PK assessment. This analysis set will be used for PK analysis.

The number and percentage of the patients included in the analysis
populations will be reported in a table showing the reason of exclusion
for all patients enrolled into the study. A listing of reasons of exclusion
from analysis population will be provided.
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Italfarmaco S.p.A. will perform a preliminary analysis of data after the
completion of the first cycle of treatment from all patients recruited in
Part A, in order to assess the MTD to be used for Part B. Moreover, a
preliminary analysis will be performed on the 12 patients of the stage I
(Part B). If six or fewer responses will be observed during the first
stage then the study will be stopped. If seven or more responses will
be observed in stage I, further 16 patients will be enrolled in Part B. In
this case, a final statistical analysis will be performed considering all
patients enrolled in the two study phases. In addition, Italfarmaco
S.p.A. can perform a preliminary analysis of data in case of necessary
safety and efficacy updates (e.g. to update regulatory documents and/or
the drug safety profile, to revise the development program).

This study is registered in the EudraCT database and in Clinicaltrial.gov database.
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1. INTRODUCTION

1.1 Medical indication and current treatments

Polycythemia Vera (PV), also termed Polycythemia rubra vera, together with Essential
Thrombocythemia (ET) and Myelofibrosis (MF) belongs to a distinct group of Ph-
chromosome-negative chronic myeloproliferative neoplasms (cMPN) characterized by
clonal proliferation of multipotent haematopoietic stem cells leading to thrombocytosis,
leukocytosis, erythrocytosis and bone marrow fibrosis [1, 2]. PV is characterized by a
tri-lineage expansion of morphologically normal red cells, white cells, and platelets [3].
Generally, in PV it is possible to recognise two phases: (a) an initial proliferative
polycythaemic phase, associated with increased red cell mass, which results in an
increased propensity to thromboembolic events leading to significant morbidity and
mortality, and (b) a “spent”, or post-polycythaemic phase, in which cytopenias,
including anaemia, are associated with ineffective haematopoiesis, bone marrow
fibrosis and hypersplenism. The course of the disease is associated with a tendency to
transform to myelofibrosis and leukaemia, events which may be influenced by treatment

[4].

In 2005 the acquired mutation of the JAK2 kinase (JAK2Y®'"") was discovered in PV
patients [5, 6, 7, 8]. The JAK2 kinase, through its association with cytokine receptors
and receptor tyrosine kinases, play a central role in cytokine signalling and signal
transduction. The JAK2Y®!'"F mutation, that is present in about 90-95% of PV patients,
results in expression of a constitutively activated JAK2 tyrosine kinase that confers
growth factors independence and hypersensitivity to blood cell lines [5, 6, 8, 9].

PV is diagnosed in asymptomatic patients during the routine blood cell count analysis
or, more commonly, on the basis of skin and mucous membrane redness or
splenomegaly. Pruritus (aquagenic or not), fatigue, headache, vision disturbances,
paraesthesia, erythromelalgia (acral dysesthesia and erythema) are the most common
disease symptoms, that are present in the majority of patients and often severely
deteriorate their quality of life [10, 11].

The long-term prognosis of PV patients is variable. Particularly without treatment,
about half of the people who have PV with symptoms die in less than 2 years, while
with treatment, median survival in PV is 15 years. The 10-year risk of developing either
myelofibrosis (MF) or acute myeloid leukaemia (AML) is 10% and 6%, respectively.
The primary causes of morbidity and mortality in PV patients are thrombosis,
haematological transformation, and haemorrhage, responsible for 41%, 13% and 4% of
deaths, respectively [12].

The first step in PV patient management is risk-stratification. The main two factors to
be considered for risk-stratification are an age > 60 years and/or a history of thrombosis.
Other factors, such as haematocrit, leukocytes and/or platelets counts and generic
cardiovascular risk factors, are taken into account for risk stratification but their
significance is still controversial.
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In low risk patients, it is recommended to control the erythrocytosis by phlebotomy and,
when no contraindication exists, to administer low-dose aspirin [2, 13]. In patients with
intermediate risk of thrombosis, phlebotomy should be offered to keep the haematocrit
below appropriate values and in general it is recommended to add a low daily dose of
aspirin. When platelet counts are > 1000 x 10°/L, additional myelosuppressive treatment
should be considered. High-risk PV patients require cytoreductive therapy, even if the
first step in the disease management is always phlebotomy plus low-dose aspirin [2].

Standard front-line therapy for high risk PV is hydroxycarbamide (formerly known as
hydroxyurea, HU), the first choice cytoreductive agent [10, 13] authorised for PV
therapy (both in Europe than in USA). Hydroxycarbamide is an antimetabolite that
inhibits the enzyme ribonucleotide diphosphate reductase which has a rate-limiting role
in DNA synthesis. It controls blood counts and reduces the rate of thromboembolic
events. In general, hydroxycarbamide is well tolerated and has good clinical effect [4,
10], but its use is burdened by a not negligible rate of neoplastic transformation of the
disease [14, 15].

In addition to hydroxycarbamide, PV patients can be also treated with alkylating agents
(pipobroman and busulfan) authorised in Europe for treatment of PV. Pipobroman is a
piperazine derivative and is available for clinical use in some European countries
(France and Italy). The role of pipobroman in inducing the neoplastic transformation of
PV has been recently emphasized as it appears to be even greater than that of
hydroxycarbamide [14, 15]. Busulphan has been reported to be effective in controlling
blood counts in PV since the 50’s, but an extensive use of the drug is limited by its
leukemogenic potential [4, 16]. In current clinical practice, pipobroman and busulfan
are considered as second line therapies in hydroxycarbamide-intolerant or refractory
cases [2].

Further to cytoreductive and anti-thrombotic therapy, very often patients are candidate
to receive symptomatic treatments to control systemic symptoms, such as pruritus,
headache, microvascular disturbances and fatigue, which can severely impair the
patients’ quality of life.

Recently, a JAK inhibitor was authorized both in Europe (i.e. Jakavi, INN: ruxolitinib)
and in US (Jakafi, INN: ruxolitinib) for the treatment of adult patients with PV who are
resistant to or intolerant of hydroxyurea.

The clinical course of PV and ET is marked by significant thrombotic complications
and a variable risk to evolve into myelofibrosis and eventually to acute myeloid
leukemia. Randomized clinical trials performed in USA and Europe have shown that
cytoreductive treatment of blood hyperviscosity, chemotherapy and low-dose aspirin
have dramatically reduced the number of thrombo-hemorrhagic episodes and
substantially improved survival.

As compared to PV and ET, MF has the worst prognosis with a median survival or 3-5
years. A prognostic score system was developed where the presence of leukocytosis,
leukopenia or anaemia was used to identify three groups of patients with different
survival, from 1 to 8 years. Conventional therapies in this disease were palliative and
include many drugs in addition to supportive therapy to improve anaemia,
thrombocytopenia and progressive splenomegaly.
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Recently, a JAK inhibitor was authorized for the treatment of disease-related
splenomegaly or symptoms in adult patients with MF in Europe (i.e. Jakavi, INN:
ruxolitinib) and to treat intermediate or high-risk MF patient in US (i.e. Jakafi, INN:
ruxolitinib).

1.2 Rationale

Polycythemia Vera (PV) is a myeloproliferative disorder which is considered to be a
clonal disease derived from a transformed pluripotent hematopoietic stem cell. This cell
is thought to lead to overactive hematopoiesis, driven by a constitutively active JAK-
STAT signalling pathway, caused by V617F mutations within exons 12 and 14 of the
JAK2 gene [17]. The clinical course of PV is marked by significant thrombotic
complications with an estimated incidence of 18x1000 person-years, accounting for
45% of all deaths; myelofibrosis and transformation into AML may occur in a small
percentage of cases (5x1000 person-years) [18].

The mainstay of current therapy is aimed at reducing the number of these disease
related complications by reducing blood hyperviscosity. Cytoreductive agents have
been proven efficacious in this regard, but concerns regarding acceleration of disease
transformation remain, thereby substantiating the need for novel therapies [2].

Recently, small molecule inhibitors of the JAK2 kinase have at least partially validated
the importance of this molecule in the clinical setting and several JAK?2 inhibitors are
currently under clinical development in PV. Recently, a JAK inhibitor was authorized
both in Europe (i.e. Jakavi, INN: ruxolitinib) and in US (Jakafi, INN: ruxolitinib) for the
treatment of adult patients with PV who are resistant to or intolerant of hydroxyurea.

Histone deacetylases (HDACS) are enzymes involved in the remodelling of chromatin
and play a key role in the epigenetic regulation of gene expression.

Givinostat (ITF2357) is a potent, orally available small molecule inhibitor of HDACs
and it has shown to interfere with the JAK/STAT signalling pathway in preclinical
studies.

1.3 Preclinical rationale

Completed and updated data following described are reported in the Section 5 “Non-
clinical studies” of the current Investigator Brochure Dossier related to ITF2357.

Givinostat has an anti-proliferative effect for tumor cells. Its efficacy in hematological
tumors bearing the JAK2Y®""F mutation is remarkable, showing an IC50 of 95 nM for
SET-2 and 175 nM for HEL cell lines which are hetero- and homozygous for the mutant
protein, respectively. These values are two- to three-fold lower than the ones observed
for a JAK2 wild type tumor cell such as the erythroleukemic cell line K562, for which
the IC50 is 350 nM [19, 20]. Combination benefit of Givinostat and hydroxyurea was
observed in in-vitro cytotoxicity assays conducted in HEL and UKE cells.
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1.4 Clinical studies

Completed and updated data following described are reported in the Section 6 “Effects
in humans” of the current Investigator Brochure Dossier related to ITF2357.

Givinostat has been tested in a number of clinical studies. Three major indications have
been explored with Givinostat, inflammatory disease, neuromuscular disorders and
oncology. The most common AEs observed were thrombocytopenia as well as
gastrointestinal toxicities. AEs were generally mild to moderate and reversible upon
discontinuation of study drug. The maximum administered dose was a single dose of
600 mg in healthy volunteers and up to 400 mg once per week in patients with multiple
myeloma. Doses up to approximately 100 mg b.i.d. were generally very well tolerated.
At higher doses of Givinostat transient reduces haematological parameters (particularly
platelets) and diarrhoea as well as nausea and vomiting were observed.

1.4.1 Givinostat in chronic myeloproliferative neoplasms

Givinostat is an HDACi and, as such, it has been investigated for its inhibitory activity
on the autonomous proliferation of cells obtained by PV and ET patients carrying the
JAK2V®'F mytation and to elucidate the mechanism of action of this inhibition. Cells
obtained from PV or ET patients carrying the JAK2Y*'"" mutation are sensitive in
colony assays to a 100-500 lower dose of Givinostat as compared to cells bearing un-
mutated JAK2. Moreover, Givinostat promotes the outgrowth of normal colonies over
that of JAK2Y®""" mutated cells in vitro and induces down-modulation of the JAK2"®!™"
but not JAK2 wild type protein. JAK2Y®'"F inhibition by Givinostat takes place at the
post-transcriptional level and is followed by down-modulation of the phosphorylated
STATS protein and PRV-1 gene expression.

Two phase II study were conducted in patients with JAK2"®'"" positive cMPN. A phase
IT of Givinostat monotherapy, was completed with positive results in patients with
JAK2V'F positive PV, ET and MF (Study N.: DSC/07/2357/28) [22]. Another phase 1T
study combining Givinostat with hydroxyurea, was recently completed with positive
results in patients with JAK2"'"" positive PV not responding to the maximum tolerated
dose of hydroxyurea monotherapy (Study N. DSC/08/2357/38); a total of 44 PV
patients received Givinostat doses of either 50 or 100 mg per day and were treated for
up to 24 weeks [23]. The ELN response criteria [21] were used to assess the primary
endpoint after 12 weeks of treatment. Complete or partial responses were observed in
approximately 50% of patients across both dose levels.

At the time being, a multicenter, open label, long-term study testing the long term
safety, tolerability and efficacy of Givinostat in patients with cMPN following core
protocols and/or patient-named compassionate use program is ongoing (Study N.
DSC/11/2357/44).

After completion of this current trial (Study N. DSC/12/2357/45), all patients achieving
clinical benefit will be allowed to continue treatment with Givinostat (at the same dose
and schedule) in the above mentioned long-term study (Study N.: DSC/11/2357/44),
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provided that the long-term study has already received all necessary approvals in that
specific country and site and the study was initiated in that particular site.

1.5 Rationale for a phase Ib/II study

Preliminary signs of clinical activity in patients with JAK2 mutant cMPN as described
above, have been observed in two studies with Givinostat. In these studies, the
maximum administered dose of Givinostat was 150 mg per day which was generally
well tolerated. Assuming a linear relationship between dose and efficacy, greater
clinical efficacy can be expected with increased doses of Givinostat.

Since the MTD of Givinostat has not been defined previously, the first aim of the
current study is therefore, to determine the maximum tolerated dose of Givinostat in
patients with PV. This study will investigate the safety, tolerability, pharmacokinetic
(PK), and pharmacodynamic (PD) activity of Givinostat monotherapy. As such, the
study will characterize Dose Limiting Toxicities (DLTs) and Maximum Tolerated Dose
(MTD) of Givinostat. The second aim of this study is to characterize the clinical
efficacy of Givinostat at the MTD.

2. STUDY OBJECTIVES

2.1 Primary objectives

Part A

e To characterize the safety, tolerability and MTD of Givinostat in patients with
PV.

Part B

e To evaluate the preliminary efficacy of Givinostat at the MTD after 3 cycles
according to the clinico-haematological European LeukemiaNet (ELN) response
criteria [21] (see paragraph 4.6.1).

e To determine the safety and tolerability of Givinostat at the MTD after 3 cycles.

2.2 Secondary objectives

Part A

e To evaluate the preliminary efficacy of Givinostat after 3 and 6 cycles of
treatment according to the clinico-haematological ELN response criteria [21]
(see paragraph 4.6.1).

e To characterize PK.
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Part B

e To evaluate the preliminary efficacy of Givinostat at the MTD after 6 cycles
according to the clinico-haematological ELN response criteria [21] (see
paragraph 4.6.1).

e To determine the safety and tolerability of Givinostat at the MTD after 6 cycles.
e To characterize PK.

2.3 Exploratory objectives

Parts A and B

e To evaluate the effect of Givinostat on single parameters of the clinico-
haematological ELN response criteria [21] (see paragraph 4.6.1).

e To evaluate the effects of Givinostat on PD markers.

e To evaluate the effects of Givinostat on spleen size (by MRI or CT scan) in
patients with confirmed splenomegaly at baseline.

e To evaluate the effects of Givinostat on disease-related quality of life.
e To evaluate the effect of Givinostat on JAK2"'"" allele burden.

e To evaluate the reduction of the symptomatic treatment of pruritus.

e To evaluate the preliminary efficacy of Givinostat after 6 cycles of treatment
according to the “new” ELN response criteria (i.e. the revised ELN response
criteria) [33] (see paragraph 4.8.7).

e To evaluate the effect of Givinostat on single parameters of the “new” ELN
response criteria (i.e. the revised ELN response criteria) [33] (see paragraph
4.8.7).

3. STUDY ENDPOINTS

3.1 Primary endpoints

Part A
e Safety and tolerability evaluated as following:
- Number of patients experiencing adverse events;

- Type, incidence, and severity of treatment-related adverse events, graded
according to Common Terminology Criteria for Adverse Events (CTCAE v.
4.03, 14" June 2010).

e Determination of the MTD of Givinostat based on cycle 1 DLT’s.
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Part B

e Overall response rate - i.e. Complete Response (CR) and Partial Response (PR) -
of Givinostat at the MTD after 3 cycles; the response will be evaluated
according to the clinico-haematological ELN response criteria [21] (see
paragraph 4.6.1).

e Safety and tolerability of Givinostat at the MTD after 3 cycles evaluated as
following:

- Number of patients experiencing adverse events;

- Type, incidence, and severity of treatment-related adverse events, graded
according to CTCAE v. 4.03.

3.2 Secondary endpoints

Part A

e Overall response rate - i.e. Complete Response (CR) and Partial Response (PR) -
of Givinostat at the MTD after 3 and 6 cycles; the response will be evaluated
according to the clinico-haematological ELN response criteria [21] (see
paragraph 4.6.1).

e Individual Givinostat concentrations tabulated by dose cohort along with
descriptive statistics.

Part B

e Overall response rate - i.e. Complete Response (CR) and Partial Response (PR) -
of Givinostat at the MTD after 6 cycles; the response will be evaluated
according to the clinico-haematological ELN response criteria [21] (see
paragraph 4.6.1).

e Safety and tolerability of Givinostat at the MTD after 6 cycles evaluated as
following:

- Number of patients experiencing adverse events;

- Type, incidence, and severity of treatment-related adverse events, graded
according to CTCAE v. 4.03.

e Individual Givinostat concentrations tabulated with descriptive statistics.

3.3 Exploratory endpoints

Part A and Part B

e To evaluate the effect of Givinostat on each single response parameter according
to the clinico-haematological ELN response criteria [21] (see paragraph 4.6.1).

e To evaluate the effects of Givinostat on PD markers by mRNA analysis.
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e To evaluate the effects of Givinostat on spleen size (by MRI or CT scan) in
patients with confirmed splenomegaly at baseline.

e Improvement of constitutional symptoms evaluated according to MPN-SAF
QOL questionnaire [24, 32].
e Reduction of the JAK2Y®'"" allele burden, tested by quantitative RT-PCR.

e Reduction of the symptomatic treatment of pruritus in term of dosage and/or
days of treatment.

Part B

e Overall response rate - i.e. Complete Remission and Partial Remission - of
Givinostat at the MTD after 6 cycles; the response will be evaluated according
to the “new” ELN response criteria (i.e. the revised ELN response criteria [33],
see paragraph 4.8.7).

e To evaluate the effect of Givinostat on each single response parameter according
to the “new” ELN response criteria (i.e. the revised ELN response criteria [33],
see paragraph 4.8.7).

4. INVESTIGATIONAL PLAN

4.1 Overall study design

This is a two-part, multicenter, open label, non-randomized, phase Ib/II study to assess
the safety and tolerability, MTD and preliminary efficacy of Givinostat in patients with
JAK2V'F positive PV.

Part A is the dose escalation portion of the study and, once the MTD has been
established, Part B will commence where the preliminary efficacy of Givinostat in PV
patients will be established. Patients will be enrolled either in Part A or Part B and
transition from one part to the other is not allowed. Only PV patients from Part A
assigned to the dose selected for Part B (MTD) may be counted towards the efficacy
assessment in Part B.

Eligible patients for this study will have a confirmed diagnosis of PV according to the
revised WHO criteria and the JAK2Y®'"F positivity. Only if the enrolment in Part A is
slow (i.e. < 5 patients enrolled in 3 months), eligibility for this part of the study may
be expanded to all patients with cMPN.

After providing informed written consent before undertaking any protocol-related
procedure, a unique patient identification code (i.e. patient screening ID which will be
a combination of his/her site ID, study part ID and patient screening number, e.g. [TO1-
AO01) will be assigned to each patient and it will identify the patient within his/her
enrolment confirmation by Italfarmaco S.p.A. or its designee and never be reused in
case of screening failure. After the enrolment confirmation and the assignation of the
dose level before the first drug intake, a unique patient identification code (i.e. patient
ID which will be a combination of patient screening number ID and dose level 1D, e.g.
ITOI-AO1-DLT) will be assigned to each patient and it will identify the patient
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throughout his/her participation in the study and never be reused in case of premature
drop-out.

Study therapy will be administered in 28 day cycles. In fact, the “cycle” is defined as 4
weeks of treatment.

Disease response will be evaluated according to the clinico-haematological ELN criteria
[21] after 3 and 6 cycles (i.e. at weeks 12 and 24, respectively) of treatment with
Givinostat for both parts of the study. All phlebotomies performed in the first 3 weeks
of treatment will not be counted to assess the clinico-haematological response.

The study will last up to a maximum of 24 weeks of treatment. However, after
completion of the trial, all patients achieving clinical benefit will be allowed to continue
treatment with Givinostat (at the same dose and schedule) in a long-term study (Study
N.: DSC/11/2357/44), provided that the long-term study has already received all
necessary approvals in that specific country and site, and the study has been already
initiated in that particular site.

Safety will be monitored at each visit throughout the entire duration of the study.
Treatment will be administered on an outpatient basis and patients will be followed
regularly with physical and laboratory tests, as specified in the protocol (see Appendix
A and paragraph 4.5.4); in case of hospitalization, the treatment will be continued or
interrupted according to the Investigators’ decision.

4.1.1 Part A

Part A is the dose escalation part of this study, evaluating the safety, tolerability and
MTD of Givinostat in patients with JAK2"'"" positive PV.

Approximately 24 patients will be enrolled in Part A.

In this part of the study the first cycle of treatment will be used to assess the safety and
tolerability of Givinostat as well as PK/PD.

After the completion of the first cycle, the patients will be treated for an additional 5
cycles.

Only PV patients from Part A assigned to the dose selected for Part B (MTD) may be
counted towards the efficacy assessment in Part B.

4.1.1.1 Definition of Dose Limiting Toxicity (DLT)

Dose Limiting Toxicity (DLT) is defined as the following drug-related toxicity:
e Grade 4 haematological toxicities, or
e Grade 3 febrile neutropenia, or

e (Grade > 3 non-haematological toxicities with exception of:
a) Grade 3 diarrhoea without adequate supportive care lasting less than 3 days,
and
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b) Grade 3 nausea or vomiting without adequate supportive care lasting less
than 3 days, or
e Any drug-related SAE, or
e Any toxicity that is clearly not related to disease progression or intercurrent
illness requiring interruption of dosing for more than 3 days during the first
cycle.

The severity of the above mentioned events will be graded according to NCI Common
Terminology Criteria for AE (CTCAE v. 4.03, 14" June 2010).

Only Dose Limiting Toxicities (DLTs) experienced during the first cycle of treatment
will be considered for dose escalation decisions. DLTs include all AEs that are clearly
not related to disease progression or intercurrent illnesses.

Patients who didn’t experience a DLT and missed more than 10% of the doses in Cycle
1 of Part A will be replaced (see paragraph 4.6.4).

4.1.1.2 Study team definition

The study team will include: selected Principal Investigator/s (i.e. Chairman and/or
Principal Investigator/s who recruited the patients under discussion), the CRO Medical
Monitor, Italfarmaco Medical Expert/s, Italfarmaco Clinical Scientist and any other
additional personnel, if necessary.

4.1.1.3 Dose Levels (DLs) and dose escalation scheme

Dose escalation will be conducted according to a standard 3+3 design, adopting a
modified Fibonacci escalation schema [25, 26, 27]. Patients will be enrolled in cohorts
of 3 new patients (up to a maximum of 6) in rising dose levels (Table 1). Dose
escalation to the next higher Dose Level (DL) can only occur after the third patient in
the DL has been followed for a minimum of 1 cycle after the first administration of
study agent, and the current dose has been determined to have an acceptable safety
profile according to the following rules summarized in Table 2.
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Table 1 — Dose escalation scheme for Givinostat mono-therapy in Part A

Givinostat daily dose g)lil)nostat dose level ;)Sge:sed primarily to
50 mg b.i.d. DLO Safety, PK, PD*

100 mg b.i.d. DL1 MTD, PK, PD

150 mg b.i.d. DL2 MTD, PK, PD

200 mg b.i.d. DL3 MTD, PK, PD

150 mg t.i.d. DL4 MTD, PK, PD

200 mg t.i.d. DLS5 MTD, PK, PD

* DL previously demonstrated as safe.

The DLO (i.e. 50 mg b.i.d.) has been previously shown to be well tolerated in studies
(Section 6 “Effects in humans” of the current Investigator Brochure Dossier related to
ITF2357). Therefore, it is preferred to assign patients to the highest available dose level
(i.e. DL1, D12, DL3, DL4 and DL 5) before assigning patients to DLO.

Intermediate Dose Levels (IDLs) and, consequently, additionally DLs may be
introduced to more accurately define the MTD.

Note that if a pregnancy occurs, the patient will be replaced and another patient in that
DL should be recruited.

4.1.1.4 Dose escalation rules

In Part A each patient will receive study drug at a specific DL. Once the first 3 patients
of the first DL (i.e. DL1) have been treated for 1 cycle, tolerability data will be
evaluated and a decision to escalate to the next dose will be made.

Table 2 summarizes the dose escalation rules for Givinostat in Part A.
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Table 2 - Dose escalation rules for Part A

Number of patients with

DLT at a given dose level Action

0 out of 3 Enter 3 patients at the next dose level.

Enter at least 3 more patients at this dose level and

e if 0 of these 3 new patients experiences DLT,
proceed to the next dose level;

o if> 1] of this group suffer DLT (for a total of > 2/6
patients with a DLT), this dose exceeds the MTD
and dose escalation is stopped. To further assess
tolerability, 3 additional patients will be entered
at the next lowest dose level if only 3 patients
were treated previously at that dose. Upon
determination of the MTD, the study proceeds
directly to Part B.

Dose escalation will be stopped. This dose exceeds the
MTD. To further assess tolerability, 3 additional patients
>2 will be entered at the next lowest dose level if only 3
patients were treated previously at that dose and the study
will proceed directly to Part B of the study.

1 out of 3

At any time, if > 2/3 or > 2/6 patients at a given dose level develop a DLT, it is
acceptable to de-escalate to an intermediate, not previously studied dose (see Table 1),
if evaluation of toxicity at such a dose is desired, in lieu of proceeding directly to Part B
of the study. If this approach is taken, 3 patients should be enrolled at the intermediate
dose, and the aforementioned rules should be used to determine enrolment at this dose.
If the decision is made to proceed directly to the efficacy portion of the study (i.e. Part
B), the efficacy part will start at the next lower dose below where > 2/3 or > 2/6 DLTs
were observed (i.e. the MTD dose level).

4.1.1.5 Definition of MTD

If 2 or more patients per dose level experience a DLT, dose escalation will terminate
and the MTD is the next lower dose level if no more than one out of 6 patients had a
DLT at that level. Once all patients enrolled in Part A have been treated for at least 1
cycle, the study team will determine the MTD to be used in Part B based on the safety
and tolerability profile of Givinostat observed as well as the PK and PD data, if
applicable.

No intra-patient dose escalation will be permitted prior to determining the MTD.
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At that time, patients on treatment at lower dose levels may be allowed to escalate their
Givinostat dose up to the MTD for the remainder part of the study (Part A) at the
discretion of the Investigator and after the written authorization of Italfarmaco S.p.A..
Of note, patients initially dosed at lower dose levels that are allowed to escalate their
Givinostat dose up to the MTD for the remainder part of the study (Part A), will follow
the dose modification rules of Part B (see paragraph 4.3.3.2). Total daily dose may
never exceed the MTD defined in Part A (i.e. 100 mg b.i.d.).

4.1.2 Part B

Part B is a multicenter, open label, non-randomized, phase 11, cohort expansion study to
assess the preliminary clinical efficacy of Givinostat at the MTD in patients with
JAK2V'F positive PV.

Approximately twenty eight patients will be enrolled in Part B starting at the MTD
defined in Part A (i.e. 100 mg b.i.d.), according to an optimized Simon’s 2-stage design
[30].

The dose of Givinostat will be modified for protocol specified toxicities (see paragraph
4.3.3.2).

4.2  Trial organization

The conduct of this study will be committed to a Contract Research Organization
(CRO). In any case, Italfarmaco S.p.A. remains responsible for the development,
writing and finalization of the study protocol, the investigational medicinal product
(IMP) production and the Pharmacovigilance activities.

For all study activities, with the exception above mentioned, the designated CRO or
their delegates (e.g. a Contact Manufacturing Organization (CMO) delegated for the
IMP secondary packaging and management) can apply internal standard operating
procedures (SOPs).

Trial activities will be supervised by Italfarmaco S.p.A. through regular contacts with
the staff of the designated CRO or their delegates and/or Investigators, as necessary.

4.3 Patient population

The study will include patients of both genders with an established diagnosis of
JAK2Y®'" Polycythemia Vera according to the revised WHO criteria, who have an
active and/or not controlled disease.

In case of slow recruitment the Sponsor may decide to expand the population to patients
with cMPN positive to JAK2"®!".
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4.3.1 Inclusion criteria

Patients must meet the following criteria to be eligible for study entry:

1. Patients must be able to provide informed consent through the signature of an
informed consent form;

Patients must have an age >18 years;
3. Patients must have a confirmed diagnosis of PV according to the revised WHO
criteria;
Patients must have JAK2V®'"" positive disease;
5. Patients must have an active/not controlled disease defined as
a) HCT >45% or HCT <45% in need of phlebotomy, and
b) PLT counts > 400 x10°/L, and
¢) WBC>10x10°/L;

6. Patients must have an Eastern Cooperative Oncology Group (ECOG)
performance status [28] < 1 in Part A, ECOG performance status < 2 in Part B,
within 7 days of initiating study drug;

7. Female patient of childbearing potential has a negative serum or urine pregnancy
test within 72 hours of the first dose of study therapy; please note that a
borderline urine pregnancy test must be followed with a serum pregnancy test;

8. Use of an effective means of contraception for women of childbearing potential
and men with partners of childbearing potential;

9. Adequate and acceptable organ function within 7 days of initiating study drug;
10. Willingness and capability to comply with the requirements of the study.

Note that if the enrolment in Part A4 is slow (i.e. < 5 patients enrolled in 3 months),
eligibility for this part of the study may be expanded to all patients with cMPN. In
this case, the inclusion criterion n. 5 will be modified as following only for Part A:

5. Patients must have an active/not controlled disease defined as:

a) ET patients: PLT counts > 600 x10°/L;
b) MF patients: no response according to EUMNET criteria [29].

Note that an effective means of contraception for women of childbearing potential and
men with partners of childbearing potential (i.e. inclusion criterion n. 5) is defined as
following described based on different subject subgroups:

A. Female subjects of childbearing potential: acceptable non-hormonal, contraceptive
methods must be used from the 28 days before first dose of study drug through 3
months after the last dose of study drug and include the following:

e True abstinence (absence of any sexual intercourse), when in line with the
preferred and usual lifestyle of the subject. Periodic abstinence (e.g.
calendar, ovulation, symptothermal, postovulation methods) and withdrawal
are not acceptable methods of contraception.
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e Double barrier contraception such as diaphragm or a barrier method of
contraception in conjunction with spermicidal jelly such as for example
cervical cap with spermicide jelly and the male partner must use a condom
with spermicide.

e Intra-uterine device (non-hormone-releasing) in place for at least 90 days
previously and the male partner must use a condom with spermicide.

e Tubal ligation at least 6 months previously and 1 additional acceptable
contraception method.

e Vasectomy of the male partner (with a negative sperm post-vasectomy
semen analysis) at least 6 months previously and 1 additional acceptable
contraception method.

B. Female subjects of non-childbearing potential must meet at least 1 of the following
criteria:

e Postmenopausal: Female subjects, less than 60 years of age, who have been
amenorrheic for at least 2 years and have a serum FSH level within the
laboratory’s reference range for postmenopausal females. Female subject
who are 60 years of age or older who are amenorrheic for greater than 2
years will be assume to be postmenopausal.

e Documented hysterectomy or bilateral oophorectomy or both all other
female subjects (including subjects with tubal ligations and subjects that do
not have a documented hysterectomy) will be considere