Reunion Riesgo Vascular

Il Reunion de Ecografia Clinica

« Seguridad cardiovascular de los
" tratamientos oncologicos

Dr. Carlos Guijarro Herraiz
Unidad de Medicina Interna
Hospital Universitario Fundacion Alcorcon
Universidad Rey Juan Carlos

&
:‘QM Hospital Universitario ©%®

Fundacion Alcorcon u
SaludMadrid B2 comunidad de Madrid




DOI: 10.1093jnCi/djpad0
Advance Access publication on December 10, 2008,

© The Author 2009. Published by Oxford University Press.

This s an Open Access anticle distributed under the terms of the Creative Commons Attribution

Non-Commercial License (hitpicreativecommons orglcensesby-na/2.5), which parmits unfestricted

REVIEW I non-commertial use, distribution, and reproduction in any medium, provided the ofiginal work is property Gled.
2 vi Ve

Cardiotoxicity of Anticancer Drugs: The Need for
Cardio-Oncology and Cardio-Oncological Prevention

Adriana Albini, Giuseppina Pennesi, Francesco Donatelli, Rosaria Cammarota, Silvio De Flora, Douglas M. Noonan
actice QU=

16586035
Printed i 3%626

Gl'r\rn.'... A& dlo-OnCO’ogy
[ ]
Journal of the American Heart Association At
r~ American  American ntOn]o Menn
—— = OPEN ACCESS K Assol:ig!aigrtn fggcﬁgﬁon. z

Cancer Therapy—Induced Cardiotoxicity: Basic Mechanisms and Potential Cardioprotective
Therapies
Virginia Shalkey Hahn. Daniel J. Lenihan and Bonnie Ky

J Am Heart Assoc. 2014:3:e000665: originally published April 22. 2014:
doi: 10.1161/JAHA.113.000665



Cancer y Riesgo Cardiovascular

* Asociacion de factores de riesgo
— Tabaco, obesidad, dieta
* Riesgos competitivos

— Pac. R vascular que desarrollan cancer
» Ajuste del tratamiento FR vascular

e Supervivientes de cancer

— Toxicidad de farmacos antineoplasicos
« Antraciclinas; anti-erb-2, antiangiogenicos
— Mecanismos protectores

Fundacion Alcorcon




MORTALIDAD EN ESPANA 2012
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Cancer Death Rates* by Sex, US, 1975-2009
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*Age-adjusted to the 2000 US standard population.
Source: US Mortality Data 1975-2009, National Center for Health Statistics, Centers for Disease Control and
Prevention.




Cancer Death Rates* Among Men, US,1930-2009
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*Age-adjusted to the 2000 US standard population.
Source: US Mortality Data 1960-2009, US Mortality Volumes 1930-1959,
National Center for Health Statistics, Centers for Disease Control and Prevention.




Cancer Death Rates* Among Women, US,1930-2009
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*Age-adjusted to the 2000 US standard population.
Source: US Mortality Data 1960-2009, US Mortality Volumes 1930-1959,
National Center for Health Statistics, Centers for Disease Control and Prevention.




Principales causas de muerte segun la edad
Porcentaje sobre el total de fallecidos. Afio 2012
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In breast cancer patients, heart
disease has a great impact....

Table 3. Cause of Death According to Age Group®*

Age,y

I 55-64 65-74 75-84 =85 | Total
Breast cancer 48 (75.0) 33 (58.9) 38 (44.7) 16 (27.6) 135 (61.3)
Other cancer 462 6 (10.7) 9 (10.6) 3(5.2) 22 (8.4)
|Heart disease 4 (6.2) 4(7.1) 18 (21.2) 19 (32.8) 45 (17.1)
|Cerebrovascular disease 0 1(1.8) 4(4.7) 8 (13.8) 13 (4.9)
Digestive system 1(1.6) 1(1.8) 3 (3.5) 4 (6.9) 9 (3.4)
Alzheimer disease/dementia 7 (2.7)
Pneumonia 5(1.9
COPD/other respiratory CANCER 5(1.9)
Other 3(4.9)
Unknown 9 (3.4)
Total No. of Deaths
Total No. of Patients 622 624 427 127 1800

*COPD indicates chronic obstructive pulmonary disease. Data are presented as No. (%) unless otherwise indicated.

%‘ffm 11?3%::'1:2;?;0 JAMA. 2001;285:885-892 = w



Even in early stage breast cancer,
cardiac disease does matter...

e Patients
with early
stage
breast
cancer are
4x more
likely to die
of non-
cancer
conditions
(up to 45 %
are cardiac
in nature)
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Are you a
Cancer Survivor?

Know your heart disease risk
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Cancer y Riesgo Cardiovascular

— Pac. R vascular que desarrollan cancer
» Ajuste del tratamiento FR vascular
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FR. VASCULAR Y CANCER

Tratamientos habituales:
 Reevaluar riesgo / beneficio
e Hipotensores

e Hipolipemiantes / estatinas

o Antitrombadticos
— Antiplaquetarios
— Anticoagulantes

INTERACCIONES FARMACOLOGICAS
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Interacciones: CYP3A4

Oncologia

Inhibidores tirosin-cinasa

* Crizotinib, Dasatinib,
Imatinib, Lapatinib,
Sunitinib,...

Doxorubicina

Etopdsido

Irinotecan

Ifosfamida

Tamoxifen

1. Inhibidores transportador drogas Pgp

2. Prolongacion intervalo QT: antraciclinas, Inhibidor

Hospital Universitario
Fundacion Alcorcon
ladrid

[ comunidad de m:

Estatinas 1!
e Atorvastatina / Simva

Hipotensores
* Amlodipino, Diltiazem,
Verapamil; Nifedipino

Antiarritmicos 2
« Amiodarona/
Quinidina
Antitrombadticos
 Rivaroxaban

Ranolazina

Seminars in Oncology, Vol 40, No 2, April 2013, pp 210-217

Prava / Rosu /
Pitavastatina

Captopril, carvedilol

Acenocumarol,
heparina

es tirosin cinasa, antibidticos, antiéméticos




Toxicidad cardiovascular de
farmacos antineoplasicos

o Antraciclinas

e |Inhibidores erb-2-HER
— Trastuzumab
— Lapatinib

e |Inhibidores VEGF

—Bevacizumab
— Sorafenib




2 que es toxicidad cardiaca?

* Ausencia de definicion unanime
Definicion operativa

1) Reduccion de FEVI

2) Sintomas de ICC

3) Signos de ICC (r. galope, taquicardia)

4) Reduccion de FEVI < 10% (<5% con ICC)

¢, afectacion precoz subclinica?
Cronologia
Reversibilidad




Chemotherapy Induced Cardiomyopathy

LSRR /i Left Ventricular Dystunction :
-  LVEF <50% or a 10% drop In

Chemotherapy Agents Incidence (%) F’:: ‘L‘:‘:Y - -
LVEF is widely accepted as
Doxorubicin (Adriamycin) (6,7) 3-26* +++ . .
Epirubicin (Ellence) (10) 09-33 +4 LV dy f t th
Idarubicin (ldamycin PFS) (8) 5-18 e S u n C I O n I n e
Alkylating agents -
Cyclophosphamide (Cytoxan) (8,11-13) 7-28 t+ + O n CO | O gy CO m m u n Ity .
Ifosfamide (Ifex) (8,14) 17 4+

e 10 . e LV dysfunction could be

Docetaxel (Taxotere) (10,15,16) 23-8 ++ Sym pto m ati C O r

Monoclonal antibody-based tyrosine

kinase inhibitors t t.
Bevacizumab (Avastin) (10,18,19) 1.7-3 ++ asym p O m a IC L]

Trastuzumab (Herceptin) (20-28) 2-28 ++ .

Proteasome inhibitor [ LV dy f t I d
Bortezomib (Velcade) (10,17) 2-5 ++ S u n C I O n CO u

Small molecule tyrosine kinase inhibitors .
manifest acutely or have a
Imatinib mesylate (Gleevec) (34,35) 0.5-1.7 +
122 late onset and can also be
Sunitinib (Sutent) (36,37) 2.7-11 +++

If 5,000 doses per year were dispensed, then the agent was assigned + + +; If 1,000 to 5,000 C h ro n iC an d p rog reSS ive .

doses per year were dispensed, the agent was assigned + +; lastly, If 1,000 doses were dispensed
per year, then + was assigned to correspond to Its frequency of use. *At a cumulative dose of 550
mg/m2, Medication mar urers (and ): Adriamycin, Pharmacia & Upjohn SpA, Milano,

By e vosomo Yeh ETH, et al. JACC 2009:53.

Fundacion Alcorcon
SaludMadrid [ comunidad de Madria




Schematic of the mechanisms of doxorubicin-mediated cardiomyopathy.

Doxorubicin &Topoisomerase IIf

l

Changes in transcriptome

‘l DNA double strand breaks
Mitochondrial dysfunction
&
Reactive oxygen species \
Cardiotoxicity
Ky B et al. Circulation Research 2013;113:754-764
& American
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Anthracyclines andErbB inhibitors
Cardiotoxicity: Mechanisms and protections

A Increased Oxidative Stress

(Iron, Top2B, Rac1)
Anthracyclines Progenitor Cell INhIbItIoN |y (ST (1Y L0V 1131
Titin Proteclysis

Neuregulin/ErbB Inhibition
Apoptosis

C B
Trastuzumab Neuregulin-1 ﬂotantial Cardioprotectivm
Therapies:

Anthracyclines:
Dexrazoxane
Statins
p-blockers
ACE-inhibitors
Exercise
Neuregulin

Trasluzumab:
p-blockers

ACE-inhibitors
Pl13-Kinase/Akt Exercise
MAPK/ERK1/2 \ j

([ Hospital Universitario ,J Am Heart Assoc. 2014;3:e000665;
RAIM - occion sicaroén doi: 10.1161/JAHA.113.000665
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ANTRACICLINAS

Toxicidad

 Inhibidores de .
topoisomerasa .

o Apoptosis .

« Especies reactivas del .
oxigeno .

i Hospital Universitario )
"m Fufsiaaisn; Atadrocn doi: 10.1161/JAHA.113.000665

Activacion beta
adrenergica

Dano mitocondrial
Dano membranas

Factores de riesgo

Dosis acumulada
Dosis elevada
Radioterapia
Trastuzumab (otros)
Sexo femenino

Enf. Cardiovascular

Elevacion de
biomarcadores

,J Am Heart Assoc. 2014:;3:e000665;

[ comunidad de Madri
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Management of cardiotoxicity In
patients receiving anthracyclines.

Baseline cardiologic evaluation, ECHO

Anthracycline-CTh

Tnl not evaluated during CTh

DETECCION ECHO atend CTh
Y

TRATAMIENTO = ECHO 3 months
TARDIO oL
ECHO 6 months

ECHO 12 months

Clinical

Follow-up

ECHO every year

CTh, chemotherapy; Tnl, Troponin |

‘;m Hospital Universitario Annals of OﬂCOIOgy 23 (SUppI?) V||155—V||166, 2012

ol g s doi:10.1093/annonc/mds293 !ﬁ,EMJ‘



Management of cardiotoxicity In
patients receiving anthracyclines.

Baseline cardiologic evaluation, ECHO

Anthracycline-CTh

Tnl evaluation at each cycle Tnl not evaluated during CTh

|
Tnl POS

ECHO atend CTh

Enalapril

for 1 year

ECHO end CTh, 3-6-9 months

ECHO 12 m ECHO 12 m

Clinical
Follow-up

year ECHO every year

A 4

DETECCION Y TRATAMIENTO PRECOZ

CTh, chemotherapy; Tnl, Troponin |

“r' Hospital Universitario Annals of OﬂCOIOgy 23 (SUppI?) V||155—V||166, 2012

o - i doi:10.1093/annonc/mds293 ot !—SM



Cardioprotective interventions for cancer
patients receiving anthracyclines.

« Important methodological limitations
 Few studies

— N-acetylcysteine, phenethylamines, coenzyme Q10, a combination of vitamins E
and C and N-acetylcysteine, L-carnitine, carvedilol, amifostine

e dexrazoxane 10 studies 1619 patients

ICC Respuesta tumoral Supervivencia
Risk Ratio . .
Risk Rat .
M-H, Fixed, 95% CI M-H Fisxed slg% Cl Ha_zard ratio
’ﬁ_: IV, Fixed, 95% Cl
R — &
D S -
L —e—
) S L g
S
L | e
01 02 s 7 2 5 10 50'1 D?Z Dfﬁ :E} é 1U= 045 07 1 15 y

EFNIE e ATEANg, (TAIEDS paniel Favours cantrol  Favours dexrazoxane Favours dexrazoxane Favours control

Fundacion Alcorcon
i ladrid

[ comunidad de m:

| |7 ey The Cochrane Database of Systematic Reviews [2011(6):CD003917]




EFFECTS OF BETABLOCKERS ON THE INCIDENCE OF HEART

FAILURE IN WOMEN WITH BREAST CANCER

Estimated Cumulative Incidence Functions for Treatment Groups

e CONTROL
3 I
_.’,5 0.10 4
f_é
° 0.05
BETA BLOCKER
_____________ [
0,00-l . . . X
0 50 100 150 200

Time (in months)

— — — Taking Beta-blockers Not taking Beta-Blockers

~ American

‘;Mi‘;j‘j:‘;::‘;f;jj‘f;;" Heart ~  Seicean s etal. Circ Heart Fail. 2013;6:420-426
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Effect of Statin Therapy on the Risk for Incident
Heart Fallure In Patients With Breast Cancer
Receiving Anthracycline Chemotherapy:

An Observational Clinical Cohort Study

1.0 ~

Heart Failure-Free Survival

s Hospital Universitario
Fundacion Alcorcon
SaludMadi
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0.8 4

0.6 -

0.4 -

0.2 -

0.0 1

~tity ——H—H—+ HF
%h‘

—t H—H t CONTROL

Statins 0 ——— 1
0 134 104 78 58 35 15 1
67 48 36 26 & o
L]
0 20 40 60 80
months

J Am Coll Cardiol. 2012;60(23):2384-2390. doi:10.10 16/j.jacc.2012.07.067  Pds !_§.EM'I‘



Novel Food and Drug Administration (FDA)—approved a  nd investigational human epidermal
growth factor receptor-2 (HER2)—targeted agents bei  ng used for the treatment of breast

cancer.
| NRG-1,2,3,4 HB-EGF
HB.-EGF - Epiregulin
Epiregulin Betacellulin

Betacellulin
EGF
TGF-a

f > 7' ﬂ TGF-a
: N i —r | Amphiregulin
W _P Amphlregulln e | Q — Epigen

Eplgen
Trastuzumab-DM1 - “
"f TV—J /

EGF

- '\".“' I
S 1 S O O A -

(11, HHHHH ]

{HH ,

—

o : Toan v ,,,, “|-
| == > T t |
Cell Growth and Proliferation Cell Growth and Proliferation
Maintenance of Sarcomere Structure Maintenance of Sarcomere Structu re
Cell Survival and Repair

Angiogenesis
TKI: Lapatinib AMPK Actlvatlon
Neratinib
Afatinib

Ky B et al. Circulation Research 2013;113:754-764
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TRASTUZUMAB

Toxicidad Factores de riesgo

e Monoclonal anti erb-2 .

 ErbB2 se expresa en el .
miocardio

* Regulacion de

0.3 4

crecimiento celular en

respuesta al estrés

Cumulative Inciden

o Erb-2 KO miocardiopatia ~ *1

dilatada

0.0

Enf o FR vascular
Antraciclinas !l

Estimated Cumulative Incidence Functions for Treatment Groups

~

0

T T Y
50 100 150 200
Time (in months)
— — — Ontrastuzumab

Not on trastuzumab

Seicean S et al. Circ Heart Fail. 2013:6:420-426
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,J Am Heart Assoc. 2014:;3:e000665;
Fundacién Alcorcon doi: 10.1161/JAHA.113.000665




TRASTUZUMB RELATED CARDIOTOXICITY AND MEDICAL THERA PY

IECA-ARAZ2 - BB

0.4}

0.2}
Logrank=10.20
Event =reduction in LVEF > 10%

Trastuzumab-related cardiotoxicity-free survival (%)

0.0
Months
‘ e ' i The o .
Hospital Universit 17-017. \
m&w&eﬁ:ﬁ Oliva S et al. The Oncologist 2012;17:917-924 &OHCOIOngt y
SaludMadrid [ comunidad de Madria -



Continuation and discontinuation of

i Hospital Universitario
Fundacion Alcorcon
SaludMadrid

[ comunidad de Madria

trastuzumab based on LVEF

Hold treatment
Repeat LVEF in 3
weeks

rLVEF40%-] [ Start

L 50%

treatment

LVEF
10% point below
baseline

LVEF
Higher than 10%
below baseline

Hold treatment
Repeat LVEF in 3
weeks

Continue
treatment

[ VEF>45%
OR

(" LVEF <40% |

\ ) \_LVEF 40%-50% )
e N e ™
STOP RESUME

TREATMENT TREATMENT
\_ S \. S

Annals of Oncology 23 (Suppl7): vii1l55-vii166, 2012
doi:10.1093/annonc/mds293




Systemic Effects of Anti-VEGF Therapy

Tumor Tissues
(VEGF upregulated)

Normal Tissues

(VEGF constitutively expressed)

b e
Lung cancer (bevacizumab)
Inhibition oftumor growth tumor cavitation

Hypertensive remedeling
Microvascular rarefaction
Cardiomyopathy {sunitinib and sorafenib)

Hepatocellular carcinoma (scrafenib)
Tumer necr05|s

Microcirculation: 1. normal artericle, 2. functional rarefaction
B 2 ] {endothelial dysfunction,vasoconstriction), 3. anatomic rarefaction
Renal cell carcinoma {sunitinib)

Tumor shrinkage, tumor cell ecrosis

Thrembotic microangiopathy
Glomerulopathy / glemerulonephritis
Proteinuria

Hypertensive nephropathy

Colorectal cancer (bevamzumab)
Deceleration of tumor growth
efficient chemotherapy delivery

» 4 Hospital Universitario
Fundacién Alcorcén = . S
SaludMadrid IRcommiaia e wearid “ .



Cardiotoxicity due to VEGF signaling
pathway inhibitors

VEGFR
Inhibition/ ( \
TP Potential
PDGFR-p Cardioprotective
Increase in Inh:pmon/ Therapies:
LV Afterload Pericyte
Dysfunction
p-blockers
VEGF Signaling ﬁﬁ%—}l{nhlbytors
Pathway Inhibitors 'K activators
(e.g. Sunitinib, Thalidomide
Sorafenib) K j

Reduced c-kit Pro-apoptotic
Activity Effect

AMPK
Inhibition/
Energy
Compromise

" HosHltal Uniiversiario ,J Am Heart Assoc. 2014;3:e000665;
"m Fufsiaaisn; Atadrocn doi: 10.1161/JAHA.113.000665

[ comunidad de m:




Angiogenesis inhibitors (vascular endothelial growt

h factor [VEGF] signaling
pathway [VSP] inhibitors) being tested in human can cer trials.

[ HIF Activation/Stabilization | FDA-Approved | [ In Clinical Trials |
Inhibitors
Bevacizumab Ramucirumab
(Anti-VEGF) (Anti-VEGFR2)

Afliberecept
(VEGF Trap)

R, N ] B, W O NE, F LA F SR XX
5 1 ey e s e ammames Wl amm e i -‘-‘.’n
4 M b § v A MM MMM e e MMM MM MM N e MMM MMM M- ~ena MM MMM MMM KM HHRR R
T HPDGFRAN KKK CKit THHHH K VEGFREHHH K H N HYEGFR2{ 1 W H HHH HVEGFR3{HH 1.1f‘f\w‘lr‘.r‘.lww“}ih_

7 | LG

[ TKI (FDA Approved) |
Sunitinib
Sorafenib
Cell Survival Pazopanib
Angiogenesis TKI Axitinib
Prostaglandin Production Vandetanib
NO Production Regorafenib

[ TKI (In Clinical Trials) |

Cediranib
Semaxanib
Torceranib

Brivanib
Cabozantinib

Ky B et al. Circulation Research 2013;113:754-764
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Toxicidad vascular de los
antiangiogénicos: sorafenib

Mecanismos Tratamiento
o Efecto vasodilatador (NO) Hipotensores

e Nuevos vasos: IECAS

disminucion de Betablogueantes
resistencias periféricas Metformina (?)

» Hipertension 20-40% _ Act. AMPK
— RRx5

e Disfuncién ventricular
— 5-10% (subclinica >25%)

Talidomida

" HosHltal Uniiversiario ,J Am Heart Assoc. 2014;3:e000665;
"m Fufsiaaisn; Atadrocn doi: 10.1161/JAHA.113.000665

[ comunidad de Madria




Fundacion Alcorcon
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Conclusiones

* Coexistencia de neoplasias y enfermedad

vascular

 Aumento de supervivencia

— Necesidad de mejor control de FR en
pacientes (supervivientes) de cancer

 Vigilancia toxicidad CV tratamientos

oncologicos

» Valoracion integral de los pacientes
o Control ‘Optimo’ de FR vascular




El herido (I1)

Para la libertad sangro, lucho, pervivo,
para la libertad, mis 0jos y mis manos,
como un arbol carnal, generoso y cautivo,
doy a los cirujanos.

Retonaran aladas de savia sin otofo

reliquias de mi cuerpo que pierdo en cada herida.
porque soy como el arbol talado, que retoio
porque aun tengo la vida.

/\/\(M Heweslite
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i ] )
Fundacion Alcorcon vy . S
SaludMadrid [ comunidad de Madria o -



R

SaludMadrid

Hospital Universitario

Fundacion Alcorcon
Comunidad de Madrid




