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haematologicaICLUSIG®: Uncover a

At 4 years, 23% of chronic-phase CML patients achieved 
a deep molecular response (MR4.5) with Iclusig®.1 

Iclusig® is the 3rd generation TKI with the potential  
to deliver FAST, DEEP and DURABLE response  

in patients of concern with CML.1–3 R E G A I N  C O N T R O L , 
M A I N TA I N  C O N T R O L

V I S I T  U S  A T  B O O T H  6 4 0

PRESCRIBING INFORMATION – Iclusig®▼(ponatinib) �lm coated 
tablets 15 mg, 30 mg or 45 mg ponatinib (as hydrochloride) Contains 
lactose monohydrate
▼This medicinal product is subject to additional monitoring. This will allow 
quick identi�cation of new safety information. Healthcare professionals 
are asked to report any suspected adverse reactions. See below for how 
to report adverse reactions. Legal Category: POM See Summary of 
Product Characteristics (SmPC) before prescribing.
Indications: Adult patients with
•  Chronic phase (CP), accelerated phase (AP), or blast phase (BP) chronic 

myeloid leukaemia (CML) who are resistant/intolerant to dasatinib 
or nilotinib and for whom subsequent treatment with imatinib is not 
clinically appropriate; or who have the T315I mutation.

•  Philadelphia chromosome positive acute lymphoblastic leukaemia  
(Ph+ ALL) who are resistant/intolerant to dasatinib and for whom 
subsequent treatment with imatinib is not clinically appropriate; or who 
have the T315I mutation.

Dosage and administration: Recommended starting dose 45 mg once 
daily; swallow tablets whole. Assess and actively manage cardiovascular 
risk factors before starting treatment and continue throughout treatment; 
consider other treatment options in patients with prior myocardial infarction 
(MI), revascularisation or stroke (CVA). The risk of Arterial Occlusive Events 
is likely to be dose related. Consider dose reduction to 15 mg for CP-CML 
patients who achieve a Major Cytogenetic Response; consult the SmPC 
for full details of risk:bene�t and recommended monitoring of response. 
Discontinue in case of disease progression or severe adverse reactions 
(ADRs); also, if Complete Haematological Response does not occur by  
3 months. Dose modi�cations, or interruptions, should be considered for 
haematological and non haematological toxicities; consult the SmPC for 
full details of all recommended dose modi�cations. Contraindications:
Hypersensitivity to ponatinib or excipients. Warnings and precautions:
Important ADRs: refer to SmPC for full details of recommended monitoring 
and management. Myelosuppression: Perform Full Blood Count every 2 
weeks for the �rst 3 months and then monthly as clinically indicated.

Most severe events occurred in �rst 3 months; overall, events occurred 
more frequently in AP-CML, BP-CML or Ph+ ALL than CP-CML. Arterial 
Occlusion: Interrupt treatment immediately. Serious reactions including MI, 
CVA and retinal artery occlusion have occurred in 19% of patients in the 
Phase 2 PACE trial of Iclusig (see SmPC for full details); events occurred 
more frequently in elderly patients and those with history of ischaemia, 
hypertension, diabetes, or hyperlipidaemia. Venous thromboembolism: 
Interrupt treatment immediately. Serious reactions including retinal vein 
occlusion have occurred in 5% of patients. Hypertension: monitor and 
manage throughout treatment; may increase risk of arterial thrombotic 
events including renal artery stenosis. Treatment-emergent events 
have occurred, including hypertensive crisis. Congestive Heart Failure: 
Consider discontinuing treatment if severe. Fatal events have occurred, 
some related to prior vascular occlusive events. Pancreatitis and serum 
lipase: check serum lipase fortnightly for 2 months and then periodically.
Frequency of events is greater in the �rst 2 months. Caution in patients 
with history of pancreatitis or alcohol abuse. Hepatotoxicity: perform LFTs 
before and during treatment. Hepatic failure (including fatal outcome) has 
been observed, mostly in �rst year of treatment. Haemorrhage: Interrupt 
treatment if serious or severe. Most severe events, including gastrointestinal 
haemorrhage and subdural haematoma, occurred more frequently in  
AP-CML, BP-CML or Ph+ ALL. Caution with use of anti-clotting agents. Risk 
of Hepatitis B reactivation: test for HBV before treatment. Reactivation has 
occurred following Iclusig treatment. Consult with hepatologist if serology 
is positive. Effects on ability to drive and use machines. Lethargy, dizziness  
and blurred vision have occurred. QT prolongation. A clinically signi�cant 
effect on QT cannot be excluded. Drug Interactions: see SmPC for details 
of all interactions. Avoid treatment with Iclusig and strong CYP3A4 
inducers if possible. Caution when treating with strong CYP3A inhibitors; 
consider 30 mg starting dose of Iclusig. Pregnancy and breastfeeding:
Advise patients not to become pregnant or father a child during 
treatment; use effective contraception. Studies in animals have shown 
reproductive toxicity. Breastfeeding should be discontinued. Undesirable 
effects: Reporting suspected ADRs is important to continue monitoring 

the bene�t:risk of Iclusig. Healthcare professionals are asked to report  
suspected ADRs. Most common serious ADRs (see SmPC for details of 
all ADRs) Pneumonia, CVA, coronary artery disease, peripheral arterial 
occlusive disease, pancreatitis, pyrexia, abdominal pain, anaemia, angina, 
decreased platelet count, febrile neutropaenia, hypertension, MI, atrial 
�brillation, CCF, sepsis, increased lipase. Other very common ADRs Upper 
respiratory tract infection, decreased neutrophil count, dyspnoea, cough, 
diarrhoea, decreased appetite, nausea, vomiting, constipation, increased 
ALT/AST, peripheral oedema, rash, dry skin, pain incl. back, bone & 
extremities, arthralgia, myalgia, muscle spasms, fatigue, headache, 
dizziness, asthenia. Quantities and Marketing Authorisation numbers:
15 mg dose: 30 tablets EU/1/13/839/005. 60 tablets EU/1/13/839/002. 
30 mg dose: 30 tablets EU/1/13/839/006. 45 mg dose:  
30 tablets EU/1/13/839/004. Marketing Authorisation Holder: Incyte 
Biosciences UK Ltd., Riverbridge House, Guildford Road, Leatherhead, 
KT22 9AD.  

Iclusig® may not be registered in your country for all indications, or licence 
terms may vary. Please refer to your local prescribing information
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Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard

Adverse events should also be reported to Incyte immediately by 
phoning the EU universal free phone number 00-800-0002-7423.



We have recently discovered that FLT3-ITD+ AML cells are highly sensitive to
the FDA-&EMA-approved CDK4/6 kinase inhibitor palbociclib (IBRANCE by
Pfizer). The effect is ascribed to the transcriptional activity of CDK6 on FLT3
and PIM1- a feature not shared by CDK4.
Aims: FLT3-TKI treatment provides short-term disease control but relapse
invariably occurs within months. Acquired resistance on FLT3-D835Y tyrosine
kinase domain is an emerging clinical problem. The focus of our study is to
investigate the potential of palbociclib treatment in FLT3-D835Y+ cells and to
identify critical downstream effectors of CDK6 to open a novel, clinically appli-
cable therapeutic window.
Methods: Ba/F3 cells transformed with FLT3-D835Y were exposed to single
agents and drug combinations. Viability was measured by the CellTiter-Glo
ATP-based assay and FACS stainings after 3 days of treatment. Validation
was performed by in vivo xenograft models and by studies with primary human
FLT3-D835Y+ AML biopsies.
Results: Palbociclib impaired the viability of murine Ba/F3 cells with FLT3-
D835Y at low concentrations. The effect extended to primary FLT3-D835Y+

patient samples and to xenograft models, where palbociclib treatment effec-
tively repressed FLT3-D835Y driven tumor formation in vivo at clinically relevant
concentrations. Besides FLT3 itself, which is regulated by CDK6, transcriptional
targets of CDK6 in AML included Aurora kinases (AURK) and AKT. Thus CDK6
inhibition lead to decreased expression of AURK and AKT in mutant Ba/F3
cells, two signalling nodes critical for survival of tumor cells. Dual targeting with
palbociclib and AURK or AKT inhibitors resulted in synergistic cytotoxicity.
Summary/Conclusions: Palbociclib represents a viable therapeutic option for
use in treatment of resistant clones in FLT3-D835Y+ AML. Inhibitory effects
are caused by cell cycle inhibition as well as by transcriptional activity of CDK6
on important signalling pathways including Aurora kinases and AKT. Our find-
ings provide the basis for the design of synergistic combination therapies with
a CDK4/6 inhibitor which could be readily translated to patients with AML.
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CANNABINOIDS DERIVATIVES MODIFY THE PATTERN OF SPHINGOLIPIDS
IN ACUTE MYELOID LEUKEMIA CELLS AND PRODUCE A POTENT
ANTI-LEUKEMIC EFFECT
M. Medrano1,*, M.V. Barbado1, N. Campillo2, F.J. Hidalgo3, T. Caballero1,
I. Alvarez1, O. Lopez1, J.I. Piruat1, J.A. Pérez-Simón1
1Instituto de Biomedicina de Sevilla, Seville, 2CIB/CSIC, Madrid, 3IG/CSIC,
Seville, Spain

Background: Endocannabinoid system is a set of ligands, receptors and
endogenous enzymes which modulate a variety of physiological effects. There
are two well-characterized cannabinoid receptors, CB1 (mainly expressed in
Central Nervous System) and CB2 (mainly in hematopoietic cells). Here, we
tested the effect of the cannabinoid WIN-55 212-2 in acute myeloid leukemia
(AML) in vitro and in vivo and studied the molecular signaling pathways involved
in this effect, specially the role of sphingolipids. Moreover, we synthesized a
new family of twelve cannabinoids that are specific to CB2 receptor.
Aims: - Development of new compounds derived from cannabinoids with CB2
selectivity and evaluation of their anti-tumor effect in AML in vitro and in vivo.
To deepen in the knowledge of lipid metabolism in AML. 
Methods: For the design and synthesis of new cannabinoids, computational
techniques of docking, analytical and spectroscopic techniques such as mass
spectrometry (MS) were used. To assess the anti-leukemia effect of the different
cannabinoids, we analyzed cell viability by MTT and flow cytometry using six
human AML cell lines, primary cells from healthy donors (hematopoietic pro-
genitor cells (HPC) and lymphocytes) and blasts from AML patients. Mitochon-
drial damage was analyzed by flow cytometry using TMRE and by MitoSOXTM
Red. In addition, we performed western blot and immunocytochemistry assays
to determine the expression of different proteins to elucidate the molecular sig-
naling pathways involved in the effect of these drugs.Moreover, we analyzed
the ceramide levels, a membrane lipid associated with death/survival cell
processes, and other sphingolipids by LC-MS/MS and immunohistochemistry.
Finally, NOD/scid/IL-2R gammae null (NSG) mice were xenotransplanted with
HL60 cell line. We confirmed disease infiltration in bone marrow (BM) by BM
aspirates and flow cytometry assays. Once the presence of leukemic cells was
confirmed, treatment with vehicle, WIN-55 cannabinoid at a dose of 5mg/kg/day
or citarabine (ARA-C) at 50mg/kg during 5 days was administered. Also we
tested the effect of these compounds on normal hematopoiesis by treating
healthy BALB-C mice and the levels of sphingolipids in cell and plasma were
studied in mice models.
Results: Cannabinoids induced a potent proapoptotic effect on AML cell lines
and on primary leukemic cells, which was not observed in normal HPC and
lymphocytes from healthy donors. Fragmentation of PARP and activation of
caspases 2, 3, 8 and 9 were confirmed by Western Blot. The proapoptotic
effect of cannabinoids on AML cells was abolished upon co-culture with either
CB2 receptor antagonists or with pancaspase inhibitors. Other proteins involved
in the effect of cannabinoids were p-AKT, p-ERK 1/2, p-38 and p- JNK. Also
studies on p-PERK, p-IRE1 and CHOP confirmed an increased endoplasmic
reticulum stress upon exposure to cannabinoids. Also we confirmed a very
early mitochondrial damage in leukemic cells which was not observed in normal

hematopoietic progenitor cells. Remarkably, we observed significant differences
in the amounts of certain sphingolipids in untreated versus treated leukemic
cells. More specifically in ceramide C16:0, C18:0 and C18:1. Also we observed
a significantly increased survival among mice treated with WIN-55 cannabinoid
as compared to both the control group and the group treated with ARA-C and
we confirmed that cannabinoids did not affect the viability of the different pop-
ulations of hematopoietic progenitors and, moreover, an increased platelet
count was observed in treated mice.

Figure 1.

Summary/Conclusions: Our findings indicate that cannabinoids display a
highly selective proapoptotic effect against leukemic cells. Several pathways
are involved in this effect, the modification in the sphingolipids pattern playing
a main role.
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PROFILING THE MUTATIONAL LANDSCAPE OF ACUTE MYELOID
LEUKEMIA AT RELAPSE AFTER CHEMOTHERAPY AND ALLOGENEIC
HEMATOPOIETIC STEM CELL TRANSPLANTATION.
E. Sala1,2,*, F. Biavasco1,2, G. Bucci2,3, C. Toffalori2, L. Zanotti2, D. Biancolini3,
E. Antonini4, M.G. Carrabba1, B. Gentner1,5, C. Tresoldi4, M. Bernardi1,
D. Lazarevic3, G. Tonon3, F. Ciceri1, L. Vago1,2
1Hematology and Bone Marrow Transplantation Unit; Division of Regenerative
Medicine, Stem Cells and Gene Therapy, 2Unit of Immunogenetics, Leukemia
Genomic and Immunobiology; Division of Regenerative Medicine, Stem Cells
and Gene Therapy, 3Center for Translational Genomics and Bioinformatics,
4Immunohematology and Transfusion Medicine Unit; Division of Regenerative
Medicine, Stem Cells and Gene Therapy, 5Translational stem cell and leukemia
research Unit; SR-TIGET, Division of Regenerative Medicine, Stem Cells and
Gene Therapy, San Raffaele Scientific Institute, Milano, Italy

Background: Acute Myeloid Leukemia (AML) is a clinically and biologically
heterogeneous disease that is known to dynamically evolve over time. Unrav-
eling its genetic profile may provide relevant insights into the inception, prop-
agation, and recurrence of the disease, and deliver new rationales for precision
medicine approaches: still, whereas a comprehensive description of AML muta-
tions at disease presentation is now available thanks to large-scale studies, a
satisfying genomic characterization of AML at relapse, particularly after allo-
geneic stem-cell transplantation (allo-HSCT), is still needed.
Aims: To characterize the genetic profile of relapsed AML, highlighting the
evolutionary trajectories in the two different settings of relapse after chemother-
apy (CT) and after allo-HSCT
Methods: For our custom-designed targeted Next Generation Sequencing
panel we took advantage of the HaloPlex High Sensitivity (HS) technology,
allowing a more precise definition of mutations and clonal architecture through
a molecular barcoding system. We included in our panel 192 genes and miR-
NAs known to be involved in the pathogenesis of myeloid malignancies (n=112),
in the DNA damage response (n=50), or in immune-related processes (n=30).
Sequencing was performed on an Illumina HiSeq2500n instrument. Variant
calling was performed using a pipeline based on the FreeBayes algorithm, and
FLT3-ITD status was inferred using Pindel. 
Results: We sequenced a total of 138 AML samples, including 79 diagnoses,
36 relapses after CT and 23 relapses after allo-HSCT. Sequencing yielded uni-
form and consistent coverage of all target amplicons and a 612x mean depth-
of-sequencing, resulting on average in 117 unique barcodes for each region.
Among the 79 diagnosis samples we identified 293 mutations (204 of which
definable as oncogenic), with a median of 3 oncogenic mutations per patient
(range 0-8), and mutation frequencies in line with the largest published dataset
(Papaemmanuil, N Engl J Med, 2016; r2=0.83). In relapses after CT and after
allo-HSCT the median number of oncogenic mutations per patient was 3 (range
0-4) and 2 (range 0-6), respectively. Comparing mutation frequencies at relapse
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