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Introduction

➢ Onco-hematologic therapies developed in recent years have

significantly improved patient survival.

➢ This resulted in a chronicization of some types of neoplasms.

➢ The correct evaluation and treatment of cardiovascular

comorbidities and / or cardiac complications during cancer

therapies is therefore very important.







Eur. J. Cancer, 51, 15, 2015: P. Minicozzi, R. Otter, M. Primic-Žakelj and S. Francisci

Survival of Cancer Patients in Europe, 1999–2007: The EUROCARE-5 Study



Effects of long-term therapy in long-term cancer survivors





NCCN Guidelines 1/19, August 2018

First line Tki therapy for CP-CML: Long-term FU data 
from phase III studies

1. Hochhaus A et al, N Engl J Med, 2017 2. Cortes JE et al J Clin Oncol 2016
3. Hochhaus A et al, Leukemia 2016        4. Cortes JE et al, J Clin Oncol 2018



ENESTnd 6-Year Update 

9Hughes TP, et al. Haematologica. 2015;100:[abstract P228].

Figure 3. Cumulative Incidence of MR4.5 and 

Time to First MR4.5

0 6 12 18 24 30 36 42 48 54 60

0

20

40

60

80

100

Months Since Randomization

Nilotinib 300 mg BID (n = 282)

Nilotinib 400 mg BID (n = 281)

Imatinib 400 mg QD (n = 283)

10

30

50

70

90

66 72 78

11%; P < .0001a

7%; P < .0001a

1%

Δ 6% to 10%

By 1 Year

56%; P < .0001a

55%; P < .0001a

33%

Δ 22% to 23%

By 6 Years

31%

By 5 Years

54%; P < .0001a

52%; P < .0001a

Δ 21% to 

23%

a P values are nominal, were provided for descriptive purposes only, and were not adjusted for multiple comparisons.

STOP THERAPY IN CML PATIENTS 
WITH OPTIMAL RESPONSE 

(PERSISTENT DEEP MOLECULAR 
RESPONSE)



Shim J.V. et al, 2017



Which patient?





Outcome is influenced by comorbidities

Sauβele S. et al, Blood 2013



Caocci G. et al; A.J. Hematol , 2018 

Cardiovascular toxicity
in CML pts treated with 
IIGEN-TKIs and 
identification of risk
factors



Heart - Tyrosine-Kinase Proteins
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SRC
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➢ Regulation of interstitial fluid pressure
➢ Stressed cardiomyocyte repair by

hemodinamic overload 
EDEMA
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➢ Protection to oxidative stress
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TYPES OF CARDIOVASCULAR DAMAGE CAUSED BY TKI

Types of cardiovascular Causative factor Risk of CT- related

morbidity damage

CHF and LV dysfunction Trastuzumab relatively unfrequent

Bevacizumab rare

Imatinib rare

Sorafenib rare

Sunitinib rare

Cardiac Ischemia Bevacizumab rare

Sorafenib rare

Nilotinib relatively unfrequent

Ponatinib relatively unfrequent

Hypotension Alemtuzumab frequent

Rituximab relatively unfrequent

Cetuximab rare

Hypertension Bevacizumab frequent

Sorafenib frequent

Sunitinib frequent

Ponatinib frequent

Alemtuzumab relatively unfrequent

Rituximab relatively unfrequent
E. Senkus et al: Cancer Treat. Reviews. Vol. 37, Issue 4, 2011 



TYPES OF CARDIOVASCULAR DAMAGE CAUSED BY TKI

Types of cardiovascular Causative factor Risk of CT- related

morbidity damage

Arrhythmias and conduction Rituximab rare

Disorder

Edema Imatinib very frequent

QT prolongation or Sorafenib relatively unfrequent

Torsades de Pointes Sunitinib relatively unfrequent

Thrombo-embolic Bevacizumab relatively unfrequent

complications

Pericarditis and Pericardial Imatinib relatively unfrequent

Effusion Dasatinib relatively unfrequent

Pulmonary Hypertnesion Dasatinib rare

E. Senkus et al: Cancer Treat. Reviews. Vol. 37, Issue 4, 2011 



The BTKi IBRUTINIB is the standard of care 
in untreated del17p or p53 mutated B-LLC 
or relapsed/refractory B-LLC and MCL and 

in Waldenstrom Macroglobulinemia.



✓ Reported IRAF incidence of 3.5-7.7%, significantly higher than alternative therapies

(0.5-2.4%) or general population

✓ Median time of onset 3.8 months with >80% of AF events occurring in the first 6

months.

Ibrutinib–Related Atrial Fibrillation (IRAF)

McMullen JR, et al; Blood, 2014
Thompson PA, et al; BJH, 2016

UNCLEAR MECHANISM OF ACTION

 Both BTK and TEC transcripts were expressed in human heart tissue and were is a

higher expression in atrial tissue in AF condition than synus rhytm

BTK and TEC regulate the PI3k-AKT pathway, thas is a critical regulator of cardiac

protection under stress condition

Ibrutinib significantly reduced PI3k-AKT activity in cardiac cells

Inhibition of BTK and TEC kinases, that leads to decreased PI3k-AKT signalling, is one

potential explanation of IRAF



FLT3 Mutation in AML

▪ The mutation FLT3-ID is observed in 30% of the cases of AML and it 

is associated with poor prognosis do to higher rate of relapse

▪ FLT3-ITD mutation lead to activation of FLT3 TK and is a potential 

therapeutic target.

Pemmaraju N et al, Cancer 2011



Codifa.it



Antiangiogenetici e inibitori tirosinchinasi

Bevacizumab (Avastin®)

Cetuximab (Erbitux®)

Sorafenib (Nexavar®)

Sunitinib (Sutent®)

Thalidomide (THALOMID®)

Sorafenib (Nexavar®)

Imatinib (Gleevec®)

Gefitinib (Iressa®)

Lapatinib (Tykerb®)

Dasatinib (Sprycel®)

Nilotinib (Tasigna®)

Temsirolimus (Toricel®)

Erlotinib (Tarceva®)

Vascular Endothelial 

Growth Factor 

Grazie a M Mistrangelo



Touyz R.M. NPJPrec Oncol 2018 

Cardiotoxicity
with VEGF Inhibitor therapy



Cardiovascular
Side Effects of 
Proteasome

Inhibitors

Heckmann M.B. et al, 

J. Thorac. Dis, 2018



Cardiovascular Side Effects of Proteasome Inhibitors

Heckmann M.B. et al, J. Thorac. Dis, 2018



Immune Checkpoint Inhibitors for cancer therapy: cHL

▪ PD-1 ligands are overexpressed in 
inflammatory environment and 
attenuate the immune response via 
PD-1 on immune effector cells

▪ PD-L1 expressed on malignant cells
and/or in the tumor
microenviroment suppressed tumor
infiltrating lymphocyte activity

Classical HL may be vulnerable to PD-1 
blockade:
▪ PD-1 ligand are overexpressed in Red

Stemberg cells of c HL
▪ Amplification of 9p24 upregulate the 

genes for PD-1 ligands and activates
JAK-STAT which further induces PD-1 
ligand

▪ EBV infection increase PD-1 ligand in 
EBV+ cHL



CheckMate 205: NIVOLUMAB for relapsed/refractory cHL after ASCT

Armand et al J.Clin .Oncol. 2018



KEYNOTE-087: PEMBROLIZUMAB for relapsed/refractory cHL

Chen et al J.Clin .Oncol. 2017



AGENT INDICATIONS

NIVOLUMAB
Dosing: 240 mg/2 w or 480 mg/4w

▪ Adult pts with relapsed/refractory disease
after ASCT and brentuximab vedotin

▪ Adult pts with relapsed/refractory disease
after > 3 lines of sistemic therapy including
ASCT

PEMBROLIZUMAB
Dosing: 200 mg/3w( adult pts) or 

2mg/Kg /3 w (pediatric pts)

▪ Adult or pediadric pts with refractory
disease or who have relapsed after > lines of 
therapy

Current Approved Indications for PD-1 Inhibitors in Relapsed/Refractory HL



Immune-related 

adverse effects 

(IRAEs) associated 

with checkpoints 

inhibitors in patients 

with cancer. 

Younes et al. Lancet Oncol. 2016
Chen D-Y  et al  J. Clin. Ooncol. 2017



Incidence 0.1-1%
Fatal rate 27-46%
Early phase: 14-34 days
after start therapy

Takotsubo s.: Incidence rare 
in retrospective studies

Incidence rare 

Incidence 7-13% of all
respective studies
Fatal rate 21%

Cardiotoxicity for immune checkpoint inhibitors





Cardiotoxicity for immune checkpoint inhibitors

Chen D-Y  et al  J.of F.M.A. 2019



The management of cardiotoxicity in onco-hematology

✓ Cardiovascular assessment study group

✓ Long-term patient monitoring study group: 

toxicity of anticancer therapies



THANK YOU

ppregno@cittadellasalute.to.it


