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Cardiovascular side effects of cancer therapies: a
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valitaifivasc . aenciaja Kis molekulaju tirozin kinaz-gatlok
oterdpids szere encia (7 Sunitinib antii-VEGF 2,7-19
Antracyclinek (dozisfiiggd) Pazopanib antii-VEGFE 7-11
Doxorubifin (Adriamycin) Sorafenib antii-HER2 4.8
oA Dasatinib anti-BCR-ABL |24
4@ ngmz Imatinib mezilit antii-BCR-ABL 02-2,7
Idarubicin (>90 mg/m?) Lapatinib antii-HER2 0.2-1,5
Epirubicin (>900 mg/m?) Nilotinib antli-BCR-ABL I

Mitoxanthon >120 mg/m? Poteaszoma-gatlok
Liposzomélis antracyclin (>900 mg/m?) Carfilzomib

Alkilalé szerek Bortezomib

Ciklofoszfamid Kevert hatdsmechanizmus

Ifoszfamid Everolimus
<10 g/m?

12.5-16 g/m?

- " LV=bal kamrai; TKI=tirozin kinaz-gatlok.
Antimetabolitok *Antracyclinnel és ciklofoszfamiddal kombinalt alkalmazaskor.
Clofarabin *Egyideji antracyclin alkalmazisa esetén.

Temsirolimus

Mikrotubulus-gatlo szerek
Docetaxel

Paclitaxel <|

Monoklonalis antitestek
Trastuzumab antii-HER2 1,7-20,1
Bevacizumab antii-VEGF ,6-4°
Pertuzumab antii-HER2 0,7-1,2
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Korabban tesztelt kardioprotektiv szerek

. [-bloE E T (Eaévedilol) A Rho-kinU € U Qfasédil)

. Angiotenzin konvertU | eézim A OrU | datfdiabeti kum (metformin )
C U Qdnalapril) APPARs AChT EOO

. Angiotenzin receptor blokki | & (oleylethanolamide)
(fimasartan) A Vas-kelUtor (dexrazoxU )

~ Aldoszteron antagonista A Antioxid Uhs (merkaptopropionil
(spironolakton) glicin, szuperoxid dizmut U J
HMG-CoA-reduktU @ U O1 & probucol)

(lovastatin, atorvastatin) A Flavonoid (monoHER)

Cef*-csatorna blokki I & A Xantin oxidU @ U Gfeb&xostat)
(amlodipin)

FoszfodiiszterU B C U Ol & A R
(sildenafil) grkatl(r)lflocyta-kolenlastlmulUI e

A Eritropoetin

Nitrogi n monoxid

Endotelin receptor antagonista
(bosentan)
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Protective Effects of Carvedilol Against
Anthracycline-Induced Cardiomyopathy

Nihat Kalay, MD,* Emrullah Basar, MD,* Ibrahim Ozdogru, MD,* Ozlem Er, MD,}
Yakup Cetinkaya, MD,* Ali Dogan, MD,* Tugrul Inanc, MD, Abdurrahman Oguzhan, MD,*
Namik Kemal Eryol, MD,* Ramazan Topsakal, MD,* Ali Ergin, MD*

90 p=0.3 p=0.001
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Baseline After CT Baseline After CT
Carvedilol group Control group

AProfilaktikus: carvedilol (12;5:mg)
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Baseline  After CT Baseline  After CT
Carvedilol group Control group




Prevention of High-Dose Chemotherapy-Induced
Cardiotoxicity in High-Risk Patients by
Angiotensin-Converting Enzyme Inhibition

Daniela Cardinale, MD; Alessandro Colombo, MD; Maria T. Sandri, MD; Giuseppina Lamantia, MD;
Nicola Colombo, MD; Maurizio Civelli, MD; Giovanni Martinelli, MD; Fabrizio Veglia, PhD;
Cesare Fiorentini, MD; Carlo M. Cipolla, MD
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Anthracycline-Induced Cardiomyopathy

Clinical Relevance and Response to Pharmacologic Therapy

Daniela Cardinale, MD, PHD,* Alessandro Colombo, MD,* Giuseppina Lamantia, MD,*
Nicola Colombo, MD,* Maurizio Civelli, MD,* Gaia De Giacomi, MD,* Mara Rubino, MD,t
Fabrizio Veglia, PHD,T Cesare Fiorentini, MD,{ Carlo M. Cipolla, MD*
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18 21 24 months P <0.001

Responders (%)

0% ° 0% 0% Log-time to HF treatment (months)

2-4 4-6 6-8 10-12 >12 months

(n=35)  (n=20)  (n=12) (n=7) (n=44)

AKorai post-kemo enalapril (20 mg) 3 carvedilol (50 mg)




Early Detection of Anthracycline Cardiotoxicity
and Improvement With Heart Failure Therapy

Daniela Cardinale, MD, PhD, FESC; Alessandro Colombo, MD:; Giulia Bacchiani, MD;
Ines Tedeschi, MSc; Carlo A. Meroni, MD; Fabrizio Veglia, PhD; Maurizio Civelli, MD;
Giuseppina Lamantia, MD; Nicola Colombo, MD; Giuseppe Curigliano, MD, PhD;
Cesare Fiorentini, MD; Carlo M. Cipolla, MD
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Cardioprotective effect of metoprolol and enalapril in
doxorubicin-treated lymphoma patients: A prospective, parallel-
group, randomized, controlled study with 36-month follow-up

Peter Georgakopoulos * Paraskevi Roussou,’ Evangellos Matsakas ZApostoIos Karavidas,?
Nick Anagnostopoulos,® Theodoros IVIarmakls Athanasios Galanopoulos Fotis Georglakodls
Stelios Zimeras,’ Michael Kyriakidis,' and Apostolos Ahimastos?

Baseline 12 months

Metoprolol group ~~ Enalapril group ~ Controlgroup ~ Pvalue  Mefoprolol group —— Enalapril group ~— Control group P value

VEDD,cm (D) 4.7(05) 49(04) 48008 010 49(04 50(05) 1805 0%
[VFSD nm{Rﬂ\ 90{09\ 21{04\ ﬂﬂ{ﬂﬁ\ (1R 9?(04\ ﬂ?{ﬂﬁ\ 20{04\ (13
[verosn)  e7(s0) 5.2 (7.1) 6(1) 040 633 (74) 83975 6667 006 |
S % [o0) 55 140) db 7150 d( o) U0 %5 00) XK 370 50) T
F/A, ratio (3D) 1.1(04) 1.1(04 004 08 1104 10(04) 1004 034
FE mio(®D)  48(19) 4613 1914 0 5317 47(13) 50(15) 068

AProfilaktikus: metoprolol / enalapril




Enalapril and Carvedilol for Preventing
Chemotherapy-induced Left Ventricular Systolic

Dysfunction in Patients With Malignant Hemopathies

The OVERCOME Trial (preventiOn of left Ventricular
dysfunction with Enalapril and caRvedilol in patients submitted
to intensive ChemOtherapy for the treatment of

Malignant hEmopathies)

Xavier Bosch, MDD, PHD,*t Montserrat Rovira, MD, PHD,T1 Marta Sitges, MD, PuD.,*}
Ariadna Domeénech, RN, José T. Ortiz-Pérez, MD, PHD,*t Teresa IVI. de Caralt, MDD, PuID,§
Manuel Morales-Ruiz, PrD,{|| Rosario J. Perea, MD, PulD,§ Mariano Monzsé, MD, P, {9
Jordi Esteve, MDD, PuHD{i

801 Intervention Group 5 Control Group

707 1 64.6x1.2 X

63.3+1.3 62.9+1.4
i i H 57.9+2.8

607 1 {

501

407

30
Baseline 6 months Baseline 6 months

Enalapril + Carvedilol Control p Value
Premature end of the study (%) 3 (6.7) 11 (24.4) 0.02
Total mortality (%) 3 (6.7) 8 (17.8) 0.11
Death or heart failure (%) 3 (6.7) 10 (22.2) 0.036
Death, heart failure or final LVEF<45% (%) 3 (6.7) 11 (24.4) 0.020
>10% decrease in LVEF with a final LVEF<50% (%) 2 (4.8) 2 (5.4) 0.90
Heart failure or =10% decrease in LVEF (%) 4 (92.5) T (19) 0.22
Severe adverse events® (%) 9 (20) 15 (33) 0.15

n_% A3 UEIH OGO UdhmbA A bl"@ﬁ}ﬂvﬂl (2B B-Y) 1A E I < €xiveliloD(2 x 1:2;525 mg)
i AﬂlmE!éu’l\mADT I Uo
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International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Protective effects of nebivolol against anthracycline-induced cardiomyopathy: A
randomized control study

Mehmet G. Kaya 2, Metin Ozkan °, Ozgur Gunebakmaz ¢, Hasan Akkaya ¢, Esma G. Kaya ¢, Mahmut Akpek ?,
Nihat Kalay °, Mustafa Dikilitas b Mikail Yarlioglues 2, Halit Karaca ®, Veli Berk °, Idris Ardic ?,
Ali Ergin 2, Yat Yin Lam ¢*

F A

NT-pro BNP (pmol/L)

Nebivolol Control Nebivolol Control

[l Baseline [l At 6-menth H Bascline [l At 6-month

AProfilaktikus: nebivolol (5 mg)
Ab hoEgch ADT T UO




VOLUME 35 -

NUMBER 8 -

MARCH 10, 2017

JOURNAL OF CLINICAL ONCOLOGY

Multidisciplinary Approach to Novel Therapies in

Cardio-Oncology Research (MANTICORE 101-Breast):
A Randomized Trial for the Prevention of
Trastuzumab-Associated Cardiotoxicity

NAL REPORT

Table 3. Cardiac Magnetic Resonance Imaging Measures Throughout Trastuzumab Therapy

Measure

Placebo (n = 30)

Perindopril (n = 33)

Bisoprolol (n = 31)

ANOVA P

LVEDVi, mL/m?
Baseline
Post—cycle 4
Change from baseline
Post—cycle 17

— Charoe frord baseline

76 = 13*
77 = 10
+2*9

79 12

A

67 = 14
71 = 161
+4 * 9

74 = 161

69 = 10
76 = 111
+7 + 8

76 = 1471

.0
.09
.07
207/

36

LVEF, %
Baseline
Post—cycle 4
Change from baseline
Post—cycle 17
Change from baseline

61 5
54 * 5*1
7? 5‘
56 * 4*1
—5 = 5*

.B5
.001
.01
.001
.001

I, mLfm
Baseline
Post—cycle 4
Change from baseline
Post—cycle 17
Change from baseline
LV MASSI, g/m?
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AProfilaktikus: perindopril (8 mg) vagybisoprolol (10:mg)
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ARB / AA



Long-term, up to 18 months, protective effects of
the angiotensin Il receptor blocker telmisartan on
Epirubin-induced inflammation and oxidative
stress assessed by serial strain rate

Mariele Dessi', Clelia Madeddu', Alessandra Piras?, Christian Cadeddu?, Giorgia Antoni’, Giuseppe Mercuro?

and Giovanni Mantovani'”
lan
i i .pl b

3 mo-FU Gmo FU 12mo FU 18m0 FU

N\

OTel @Placebo

ure 3 Serum levels of IL-6 (pg/ml) during the EPI treatment and FU in the telmisartan and placebo arms.

10 12 13 14 12month  18-month
FU FU

Figure 2 Strain Rate analysis with TDI in the two arms. SmoFU  6moFU 1ZmoFU 18 moFu

Figure 4 Blood levels of ROS (FORT U) during the EPI t and FU in the telmisartan and placebo arms.

.

n=49 APront\akmkusw telmisartan (40 mg)
' Aﬁ'lewéxiwADT I Uuo




@ European Heart Journal (2016) 37, 16711680 AHA FASTTRACK
cunorean  doi10.1093/eurheartj/ehw022 CLINICAL RESEARCH
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Prevention of cardiac dysfunction during adjuvant
breast cancer therapy (PRADA): a 2 X 2 factorial,
randomized, placebo-controlled, double-blind
clinical trial of candesartan and metoprolol

Geeta Gulati'2f, Siri Lagethon Heck"?, Anne Hansen Ree?*, Pavel Hoffmann®,
Jeanette Schulz-Mengeré7, Morten W. Fagerland®, Berit Gravdehaug?,

Florian von Knobelsdorff-Brenkenhoff®, Ase Bratland'?, Tryggve H. Storas'!,
Tor-Arne Hagve*!2, Helge Rasjg'?, Kjetil Steine'2, Jiirgen Geisler®4, and
Torbjgrn Omland®2*

Table2 Primary and secondary endpoints, estimated values from linear mixed models (intention-to-treat analysis)

n Baseline EOS Change from Between-group difference in  P-value
baselineto EOS change from baseline to EOS

No candesartan 63. (620, 644) -26(-
Candesartan 621 (610,633) -08(-
No metoprolol 628 (616, 64.0) -18(-
Metoprolol 6.5 (613, 63.7) -16(-

n=130 AProfilaktikus: candesartan(32 mg) 3 metoprolol (1.00:mg)
AKemoth8.¢oOi Ci EC




Angiotensin lI-Receptor Inhibition With Candesartan
to Prevent Trastuzumab-Related Cardiotoxic Effects
in Patients With Early Breast Cancer

A Randomized Clinical Trial

Annelies H. Boekhout, PhD; Jourik A. Gietema, MD, PhD; Bojana Milojkovic Kerklaan, PhD; Erik D. van Werkhoven, MSc; Renske Altena, MD, PhD;
Aafke Honkoop, MD, PhD; Maartje Los, MD, PhD; Willem M. Smit, MD, PhD; Peter Nieboer, MD, PhD; Carolien H. Smorenburg, MD, PhD;

Caroline M. P. W. Mandigers, MD, PhD; Agnes J. van der Wouw, MD, PhD; Lonneke Kessels, MD; Annette W. G. van der Velden, MD;

Petronella B. Ottevanger, MD, PhD; Tineke Smilde, MD, PhD; Jaap de Boer, MD; Dirk J. van Veldhuisen, MD, PhD; Ido P. Kema, PhD;

Elisabeth G. E. de Vries, MD, PhD; Jan H. M. Schellens, MD, PhD
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of Cardiac Event

ﬁrf

® Candesartan
Placebo

Cumulative Incidence Probability

12 24 36 52 . 1.0 1.5 2.0
Time Since Randomization, Time Since Randomization, y

A3, U E i Ocandds$artan(16-32 mg)
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A Creatine kinase (w/1) Creatine kinase MB (w/1)

Protective effects of spironolactone against
anthracycline-induced cardiomyopathy

Mahmut Akpek'#, Ibrahim Ozdogrul, Omer Sahinl, Mevlude Inanc?, Ali Doganl,

Cevat Yazici3, Veli Berk?, Halit Karaca?, Nihat Kalay', Abdurrahman Oguzhan?, and
Ali Ergin’
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AProfilaktikus: spironolakton (25 mg)
Aﬂll::E!é::’h\wADT ] uo




Statinok



Efficiency of Atorvastatin in the Protection
of Anthracycline-Induced Cardiomyopathy

Zeydin Acar et al.

Statin Group Control Group
(n = 20) (n = 20)

LVEF (%)

Baseline 613 79 629 £ 7.0

After 6 months 62.6 = 9.3 55.0 =+ 95

Mean change 1.3 +38 —7.9 £ 8.0
LVEDD (mm)

Baseline 465 + 7.2 472 + 52

After 6 months 46.3 = 6.8 49.2 + 6.2

Mean change —0.15+ 4.0 2.0 + 3.3
LVESD (mm)

Baseline 309 +7.2 30.3 =54

After 6 months 29.6 = 6.1 32.3+54

Mean change —1.35+ 4.0 21+18

AProfilaktikus: atorvastatin (40 mg)
Aﬂll::Elé::’h\wADT ] Uuo




Canadian Journal of Cardiology 31 (2015) 302—307

Clinical Research

Chronic Statin Administration May Attenuate Early
Anthracycline-Associated Declines in Left Ventricular
Ejection Function

Runyawan Chotenimitkhun, MD," Ralph D’Agostino, Jr, PhD," Julia A. Lawrence, MD,"
Craig A. Hamilton, PhD,d Jennifer H. Jordan, PhD," Sujethra Vasu, MD," Timothy L. Lash, DSc,'
Joseph Yeboah, MD, MPH,” David M. Herrington, MD, MPH," and W. Gregory Hundley, MD™*

,_ p=0.0003 _‘

.

Other medications
B-Blockers 7 (50%)
Angiotensin-converting enzyme 6 (43%)
inhibitors
Angiotensin Il receptor blockers 4 (29%)
Qo statin (n=37) ‘Calcium channel blockers 4 (29%)
Diuretics 7 (50%)

B statin (n=14)

6
Duration (months)
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