
ventricular ejection fraction (LVEF) and global longitudinal strain (GLS).
Nevertheless, there is little data about the right ventricular (RV) involvement. Aim
of this study is to analyse the modification of RV systolic function in this setting.
Methods: One hundred and five women affected by HER-2 positive breast cancer
treated with TZ referring to our echo-lab were enrolled in our single centre prospec-
tive study. Three patients were excluded due to an early TZ suspension not related
to cardiovascular complications, thus 102 patients (97.1%) were eligible for analyses.
Eighty-six of these (84.3%) were treated also with AC. All patients underwent consec-
utive transthoracic echocardiography (TTE) before starting TZ and then every
3months up to 12months. 2D-Speckle tracking analysis was performed at baseline
and at each examination using Tomtec software. A complete clinical evaluation was
also performed at each Follow-up. LV systolic dysfunction was defined as an absolute
reduction of LVEF >10% from baseline to LVEF< 53% or a relative reduction of GLS
>15% from baseline and an absolute reduction of LVEF >10% from baseline. RV sys-
tolic dysfunction was defined as TAPSE <17mm, pulsed doppler S wave <9.5 cm/s
and/or RV free wall strain <20%.
Results: LV systolic dysfunction occurred in 11 patients (10.8%). TAPSE and pulsed
doppler S wave remained within the normal limits in all patients at Follow-up. On
the contrary, RV free wall strain was reduced in 11 patients (10.8%), none of whom
reported symptoms or signs of right-sided heart failure; 5 of these (45.5%) also pre-
sented LV dysfunction. LV and RV systolic dysfunction occurred mainly at the same
time.
Conclusions: Cancer treatment also appears to impact on right chamber myocar-
dium. RV free wall strain analysis seems more reliable in detecting RV systolic
dysfunction rather than clinical examination or common echocardiographic parame-
ters, such as TAPSE or pulsed doppler S wave, in the setting of patients with breast
cancer treated with chemotherapy. However, further studies are needed to investi-
gate its prognostic role.

7 DOACs: a new skyline in cancer-associated thrombosis resistant to heparin. A
clinical case of seminoma in BEP chemotherapy protocol solved with edoxaban

Agnese Maria Fioretti1, Tiziana Leopizzi1, Gianvito Sarcinella2, Francesco Giotta3,
Vito Lorusso3, and Stefano Oliva1
1Cardioncology Unit- IRCCS Istituto Tumori Giovanni Paolo II BARI, 2OBSTETRICS and
Gynecology Unit- Pineta Grande Hospital, Castel Volturno (Caserta), and 3Oncology
Unit, IRCCS Istituto Tumori Giovanni Paolo II, BARI

Aims: TEV is a common cancer complication with 20% incidence. LMWH is the stan-
dard therapy for efficacy, safety and ease of use. However, some scenarios are
deeply challenging for intercurrent prothrombotic anticancer drugs.
Methods: A 35-year-old man reported dysphagia, EGDS: oesophagus ulcers, thyroid
echography: thoracic mass compressing proximal borders. Vascular ultrasound:
thrombosis of left internal giugular, subclavian, axillary and brachial veins; he began
enoxaparin 6000 IU �2/die (65 kg). CT-scan: solid anterior–superior mediastinum vas-
cularized mass (16 � 13 cm) incorporating great thoracic vessels with 20 cm cranio-
caudal longitudinal extension with trachea dislocation. PET-CT: massive superior-
anterior mediastinum pathological 18F-FDG accumulation suggestive for malignancy.
Lung perfusion scan: absence of left lung perfusion. Angio-CT: showed compression
of pulmonary artery trunk and of branches. He presented marked asthenia, sweating
and presyncope. D-dimer: 6026 mg/L, NT-proBNP: 1417 pg/mL. Mediastinum biopsy
exhibited seminoma (ki67þ: 65%), he started BEP Protocol (etoposide, cisplatin,
bleomycin). TTE: periaortic cuff from mediastinum mass which ab extrinseco com-
pressed pulmonary artery trunk and branches with occlusion of left one, right

chambers dilatation, sovra-epatic veins and inferior vena cava (21mm) ectasia, de-
creased inspiratory collapse, pulmonary hypertension (SPAP: 52mmHg), EF: 55%.
After 2months of enoxaparin, vein ultrasound: persistent DVT and positive CUS. So,
we replaced enoxaparin with edoxaban 60mg/die. After 2months of edoxaban, over-
all regression of vein thrombosis with minimal residual thrombosis of left internal
giugular vein; D-dimer: 1554 mg/L.
Results: After 2months of BEP Protocol, CT-scan: decrease mediastinum mass (6 �
12 cm) dimensions.
Conclusions: Cancer associated thrombosis is a frequent complication, worsening
mortality, morbidity and decision-making. Cancer stage and drugs favour develop-
ment of severe thrombosis, not solvable with LMWH, the cornerstone of
anticoagulant therapy in cancer-related thrombosis. DOACs appear as a new and suc-
cessful therapeutical option, especially in the most challenging cases of highly
thrombotic profile after ‘heparin failure’.

12 Sex-related differential susceptibility to ponatinib-induced cardiotoxicity
and its relationship to modulation of notch signalling in a muine model

Rosalinda Madonna1, Damiana Pieragostino2, Maria Concetta Cufaro2, Piero Del Boccio2,
Angela Pucci3, Letizia Mattii5, Vanessa Doria2, Christian Cadeddu Dessalvi6,
Riccardo Zucchi7, Giuseppe Mercuro6, and Raffaele De Caterina1
1Università Di Pisa, Divisione Di Cardiologia Universitaria, 2Università Di Chieti,
3Universita’ Di Pisa, Dipartimento Di Istologia, 4Università Di Pisa, Dipartimento Di
Medicine Clinica E Sperimentale, 5Università Di Pisa, Dipartimento Di Medicina
Clinica E Sperimentale, 6Università Di Cagliari, and 7Università Di Pisa, Dipartimento
Di Patologia

Aims: Ponatinib (PON), a tyrosine kinase inhibitor approved in chronic myeloid leu-
kaemia, has proven cardiovascular toxicity. Although sex is a risk factor for PON-
induced cardiotoxicity in humans, little is known about its mechanisms, in general,
and sex-related mechanisms in particular. To determine the mechanisms of sex-
related PON-induced cardiotoxicity and identify potential rescue strategies in a mu-
rine model.
Methods: Twenty-four-month-old male and female C57B5 mice were treated with
3mg/kg/day of PON or vehicle via oral gavage for 28 days, with/without siRNA-
Notch1 or siRNA-scrambled via tail vein every 3 days.
Results: PON þ scrambled siRNA-treated male mice had a higher number of TUNEL-
positive cells, a higher percentage of senescence-associated b-galactosidase positive
senescent cardiac areas, as well as a lower reactivity degree for the survival marker
Bmi1 than female counterparts. Proteomics analysis of cardiac tissue showed up-
stream activation of nitric oxide synthase (NOS) type 2, downstream activation of
cell death and production of reactive oxygen species in PON þ scrambled siRNA-
compared to vehicle or PON þ Notch1 siRNA-treated male mice. Upstream analysis
showed beta-estradiol activation, while downstream analysis showed activation of
cell survival and inhibition of cell death in PON þ scrambled siRNA compared to
vehicle-treated female mice. PON þ scrambled siRNA-treated mice also showed a
down-regulation of cardiac actin, which was more marked in male; as well as vessel
density, which was more marked in female mice. Female hearts showed a greater ex-
tent of cardiac fibrosis than male counterparts at baseline, with no significant
changes after PON treatment. In contrast, PON þ scrambled siRNA-treated mice had
less fibrosis than vehicle or PON þ Notch1-siRNA-treated mice. Left ventricular sys-
tolic dysfunction shown in PON þ scrambled siRNA-treated male mice and—to a
lesser extent—by female mice was similarly reversed in both PON þ Notch1-siRNA-
treated male and female mice (Table 1).
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Conclusions: We found a sex-related differential susceptibility and Notch1 modula-
tion in PON-induced cardiotoxicity. This can improve our understanding of sex-
related differences and help identify biomarkers in PON cardiotoxicity.

51 Palmitoylethanolamide associated to polydatin reduces inflammation in
human endothelial vascular cells exposed to doxorubicin and trastuzumab
through PPAR-a and NLRP3-related pathways

Vincenzo Quagliariello, Martina Iovine, Carlo Maurea, Simona Buccolo, Andrea Paccone,
and Nicola Maurea
Division of Cardiology, Istituto Nazionale Tumori-IRCCS-Fondazione G. Pascale of
Napoli

Aims: Palmitoylethanolamide is an endogenous fatty acid mediator that is synthe-
tized from membrane phospholipids by N-acyl phosphatidylethanolamine
phospholipase D. Polydatin is a nutraceutical agent derived from trans-resveratrol
with established anti-inflammatory and anti-atherogenic properties. We aimed to as-
sess whether palmitoylethanolamide combined to polydatin, co-incubated during
doxorubicin and trastuzumab, reduces anticancer drugs-related cardiotoxicity in cel-
lular models.
Methods: Human vascular endothelial cells were exposed to subclinical concentra-
tion of doxorubicin (at 100 and 200 nM) combined to trastuzumab (at 100 and
200 nM) alone or in combination with a formulation composed by palmitoylethanola-
mide and polydatin (500 nM and 50 mM, respectively) for 48 h. After the incubation
period, we performed the following tests: determination of cell viability, through
analysis of mitochondrial dehydrogenase activity, study of lipid peroxidation (quanti-
fying cellular Malondialdehyde and 4-hydroxynonenal), intracellular Ca2þ
homeostasis. Moreover, pro-inflammatory studied were also performed (activation of
NLRP3 inflammasome; expression of peroxisome proliferator-activated receptor-a;
mTORC1 Fox01/3a; transcriptional activation of p65/NF-jB and secretion of cyto-
kines involved in cardiotoxicity (Interleukins 1b, 8, 6).
Results: Palmitoylethanolamide combined to polydatin co-incubated with doxorubi-
cin exerts vasculoprotective effects, enhancing cell viability of 54.7–68.3% compared
to untreated cells (P< 0.001 for all). The formulation reduced significantly the cardi-
otoxicity through peroxisome proliferator-activated receptor-a–related pathways and
NLRP3 inflammasome but without the involvement of calcium homeostasis.
Conclusion: The present study demonstrates that palmitoylethanolamide and polyda-
tin protects against vasculotoxicity of doxorubicin and trastuzumab by promoting an
anti-inflammatory phenotype, representing a new therapeutic approach to resolve
doxorubicin-induced vasculotoxicity and inflammation.

52 Low doses of dapagliflozin reduce anthracycline and trastuzumab-induced
cardiotoxicity through MyD88, NLRP3, and mTORC-1 mediated pathways

Vincenzo Quagliariello, Martina Iovine, Carlo Maurea, Simona Buccolo, Andrea Paccone,
and Nicola Maurea
Division of Cardiology, Istituto Nazionale Tumori-IRCCS-Fondazione G. Pascale of
Napoli

Aims: The clinical trial Dapagliflozin Effect on Cardiovascular Events-Thrombolysis in
Myocardial Infarction 58 (DECLARE-TIMI 58), demonstrated that dapagliflozin, a so-
dium glucose co-transporter 2 inhibitor, reduces the composite Endpoint of
cardiovascular death/hospitalization for heart failure in a broad population of

patients with Type 2 diabetes mellitus. We aimed to study if dapagliflozin could exert
cardioprotective effects in doxorubicin and trastuzumab-induced cardiotoxicity
through the analysis of multiple biochemical mechanisms.
Methods: HL-1 adult cardiomyocytes were exposed to subclinical concentration of
doxorubicin and trastuzumab (100 nM) alone or in combination with dapagliflozin at
50 nM. Determination of cell viability was performed through analysis of mitochon-
drial dehydrogenase activity and the study of lipid peroxidation (quantifying cellular
Malondialdehyde and 4-hydroxynonenal), and of intracellular Ca2þ homeostasis by
spectrophotometric methods. Moreover, anti-inflammatory studies were also per-
formed (activation of NLRP3 inflammasome; expression of TLR4/MyD88;
transcriptional activation of p65/NF-jB and secretion of cytokines involved in cardio-
toxicity (Interleukins 1b, 8, and 6). Moreover, mTORC1/Fox01/3a expression studies
were performed through western blot and confocal laser microscope methods.
Results: Dapagliflozin increases significantly the cardiomyocytes viability during ex-
posure to doxorubicin and trastuzumab. Its cardioprotective properties are
explainable by the reduction of intracellular Ca2þ overload (�47.6% vs. cells treated
only to anticancer drugs; P< 0.001), of the lipid peroxidation phenomena (mean re-
duction of 35–43% compared to cells exposed only to anticancer drugs; P< 0.001).
Moreover, cardiomyocytes exposed to dapagliflozin during anticancer drugs have a
reduced expression of pro-inflammatory cytokines involved in cardiotoxicity (�37.3%
for Interleukin-1b; �39.5 for Interleukin 8; �41.3% for Interleukin 6; P< 0.001 for
all). Notably, dapagliflozin reduces p65-NF-jB activation (�36.5% vs. cells treated
only to anticancer drugs) and inhibits of 27.8% the expression of NLRP3 inflamma-
some. mTORC1/Fox01/3a expression were also reduced after treatment with
dapagliflozin, an aspect directly involved in the reduction of cardiomyocyte
apoptosis
Conclusion: Dapagliflozin demonstrated for the first time cardioprotective properties
during doxorubicin and trastuzumab exposure. The main biochemical effects of dapa-
gliflozin are related to MYD88, NLRP3 complex, Leukotrienes/Interleukin 6 axis and
mTORC1 mediated apoptosis. This study provides the proof of concept for transla-
tional studies designed to investigate the cardioprotective use of dapagliflozin in
preclinical models of cardio-oncology.

54 Sacubitril–valsartan (LCZ 696) improves longitudinal strain and ejection
fraction in preclinical models treated with doxorubicin through NLRP3, MyD88,
and pro-fibrotic chemokines

Vincenzo Quagliariello1, Simona Buccolo1, Martina Iovine1, Fabrizio Maurea1,
Domenica Rea2, Antonio Barbieri2, and Nicola Maurea1
1Division of Cardiology, Istituto Nazionale Tumori-IRCCS-Fondazione G. Pascale of
Napoli, and 2Animal Facility, Istituto Nazionale Tumori-IRCS-Fondazione G. Pascale of
Napoli

Aims: Doxorubicin-mediated adverse cardiovascular events are among the leading
causes of morbidity and mortality in breast cancer patients. Sacubitril–valsartan (LCZ
696) is a combination drug, made up of neprilysin inhibitor sacubitril and angiotensin
II receptor blocker valsartan, used for the treatment of heart failure in patients with
a reduced ejection fraction. We hypothesized that LCZ 696, administered during
doxorubicin, could improve cardiac function and cardiac inflammation in preclinical
models.
Methods: Human Foetal cardiomyocytes (HFC cell line) were exposed to subclinical
concentration of doxorubicin (200 nM) alone or in combination with LCZ-696
(100mM) for 72 h. After the incubation period, we performed the following tests:
cell viability, apoptosis and necrosis; expression of malondialdehyde and 4-hydroxy-
nonenal and concentration of intracellular Ca2þ. Moreover, pro-inflammatory
studied were also performed (activation of NLRP3 inflammasome; expression of
TLR4/MyD88; mTORC1 Fox01/3a; NF-jB). C57Bl/6 mice were untreated (Sham, n¼ 6)
or treated for 10 days with doxorubicin i.p. at 2.17mg/kg (DOXO, n¼ 6), LCZ-696 at
60mg/kg (LCZ, n¼ 6) or doxorubicin combined to LCZ-696 (DOXO-LCZ, n¼ 6).
Ejection fraction, radial and longitudinal strain were analysed through transthoracic
echocardiography (Vevo 2100). Cardiac tissue expression of NLRP3 inflammasome,
Myd88, NF-kB, and 13 chemokines (IL-1a, IL-1b, IL-2, IL-4, IL-6, IL-10, IL-12, IL17-a,
IL-18, IFN-c, TNF-a, G-CSF, and GM-CSF) were quantified.
Results: LCZ-696 exerts cardioprotective effects, enhancing cell viability of 48–54.6%
compared to only doxorubicin-treated cells (P< 0.001 for all); LCZ 696 decreased
NLRP3, MyD88 and NF-kB expression in cardiac cells. In preclinical study, LCZ 696 im-
proved significantly the EF and prevented the reduction of radial and longitudinal
strain after 10 days of treatment with doxorubicin. A reduced expression of NLRP3,
MyD88 and NF-kB in cardiac tissues was seen in DOXO-LCZ group compared to DOXO
mice (P< 0.001). Cardiac expression of IL-1b, IL-6, TNF-a, G-CSF and GM-CSF were
significantly reduced after treatment with LCZ-696 indicating anti-inflammatory
properties.
Conclusions: LCZ-696 exerts direct beneficial effects in cardiomyocytes exposed to
doxorubicin. In preclinical models, LCZ-696 reduced inflammation and cytokine ex-
pression involved in doxorubicin-mediated cardiotoxicity.
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