¥l CURSO DE Cardiotoxicidad en el tratamiento del cancer

FISIOPATOLOGIA
CARDIOVASCULAR Coe, | Qi [WERERZ 0050,
)EL S|NTOMA A LOS GENES CARDIOLOGIA CORAZON Fundacionprocnic

30 de noviembre y 1 de diciembre de 2018
Centro Nacional de Investigaciones
Cardiovasculares (CNIC)

Documentos de consenso en Cardio-Oncologia

¢, Donde estamos? ¢ Qué nos falta?

s Hospital Universitario La Paz .
S’M e |di Teresa Lopez Fernandez

[ comunidad de Madrid



Cardio-Oncologia: ¢ Donde estamos?
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Cardio-Oncologia: ¢ Donde estamos?

Estimated number of cancer survivors in the US
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mod. Armstrong GT et al. J Clin Oncol. 2013 Oct 10;31(29):3673-80.
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Impacto del tratamiento del cancer en el sistema CV

Multitargeted tyrosine kinase and
vascular endothelial growth factor inhibitors

+ Bevacizumab
+ Sunitinib

[ Her2-targeted therapies ]

» Trastuzumab
* Pertuzumab

—

Hypertension Ischemia vascular effects/-[ PB{fqum based therapies J

/ + Cisplatin

Antimetabolites ]

Cardiomyocyte damage and
heart failure

[ Proteasome inr@itors ]
+ Bortezomib

[ Anthracyclines

+ Doxorubicin -
+ Epirubicin * Fluorouracil
» Capecitabine
[ Alkylating agents E— J

« Cyclophosphamide

“—» Thromboembolism

Thalidomide
[ Microtubule inhibNQcs ] —> ! <€
: Arrhythmias ~NS——
« Paclitaxel

w
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Impacto del tratamiento del cancer en el sistema CV

2625 pacientes: 9%CTox
-> 98% en el ler afno
- 81% NYHA I-II
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TMortalidad oncoldgica

Circulation. 2015;131:1981-1988
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Cardio-Oncologia: ¢ Donde estamos?

Estimated cancer prevalence by age in the U.S. population from 1975 (216 M) to 2040 (380 M)
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Cancer Epid Biomarkers Prev 2016; 25: 1029-36 JACC. 2018;71(19):2149-61. Mayo Clin Proc. 2016;91(1):81-83

IdiPAZ
tifernandez8@gmail.com

Documentos de Consenso en Cardio-Oncologia



Cardio-Oncologia: ¢ Donde estamos?

Cardiologia

Jefe de
servicio

/‘
clinicos _—

Facultativos

Onco-
Hemato |
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Situacion actual de la Cardio-Oncologia en Espana
SOCIEDAD SEOR SEOM
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' Statistically significant differences among specialties; ¥ Stalistically significant differences between Medical Oncology vs. three other specialities

Rev Esp Cardiol 2017. DOI: 10.1016/j.recesp.2017.10.051
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Equipos de Cardio-Oncologia
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Cardio-Oncology

Cardio-Oncology Services: rationale,
organization, and implementation

A report from the ESC Cardio-Oncology council

Patrizio Lancellotti"l*, Thomas M. Suters, Teresa L(')pez-Fernaindez‘,

Maurizio Galderisis, Alexander R. Lyon‘, Peter Van der Meer’, Alain Cohen Solals,
Jose-Luis Zamorano’, Guy jerusalemm, Marie Moonen1. Victor AI:m).ra.ns1 1,

Jeroen ). Baxﬂ, and Riccardo Asteggiano”

European Heart Journal (2018) 00, 1-8

C-O Service
C-0 Clinic
C-O Team

Allied members
Family doctors
Cancer surgeons

Core members
Cardiologists

Hematologists Pathologists
Medical Oncologists Hospital pharmacists
Radiation Oncologists Clinical analysis

Palliative care team

Specialized nurses 5
Psychologists

Dedicated outpatient Cardiology department

facilities support
* C-O consultation rooms * Cardiac CT and Cardiac MRI
* Non-invasive test rooms * Inpatients care
(ECG, stress tests, echo) * Intensive cardiac care unit
* Meeting rooms * Cardiac catheterization laboratory
* Administrative support * Electrophysiology unit

* Cardiac surgery

Tertiary/university health centres
Coordinate specialized C-O clinics, research
and educational areas in cardio-oncology
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Equipos de Cardio-Oncologia

Engagement of staff

Definition of services

Definition of referral
criteria

Definition of on-treatment

monitoring strategies

Definition of intervention
strategies

Definition of long-term
surveillance strategies

Establishment of
collaborations and network

IdPAZ

* Cardiologist (general, heart failure specialist, cardio-oncology specialist, fellows)

* Nurse
* Administrative staff

* Baseline evaluation; on-treatment monitoring; cardiotoxicity management; long-term follow-up

* Pre-operative evaluation
* Cardiac tumour evaluation

* High-risk patients; high-risk cancer therapy
« History of cardiotoxicity
* New cardiotoxicity during cancer therapy

* Modalities (clinical, biomarkers, imaging)

* Timing

* Primordial prevention (before cancer therapy, in the absence of any abnormality)
* Primary prevention (during cancer therapy; in the presence of subtle dysfunction)

* Secondary prevention (during or after cancer therapy; in the presence of overt dysfunction)

* Modalities (clinical, biomarkers, imaging)
* Timing

* Medical Oncologist; Haematologist; Radiation Oncologist; Internist; other physicians

« Cardiac imaging Specialist; Interventional Cardiologist; Electrophysiologist; In-patient cardiology unit

* Home-care service; Psychosocial services

Farmakis D et al. Eur J Heart Failure (2018) doi:10.1002/ejhf.1336
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Equipos de Cardio-Oncologia

e

1. Facilitar el tratamiento del cancer
* Minimizar interrupciones del tratamiento

* Mejorar la salud CV de pacientes
oncoldgicos

2. Promover la educacion e investigacion
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Cardio-oncologia

Prevencion D;’agg?lsggo Tratamiento Largos
3 ; 3 supervivientes
del cancer P del cancer P

- Riesgo de cardiotoxicidad I >
- Optimizar Estrategias de __
RCV/ECV prevencion
IdiPAZ
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Prevencion CV = Prevencion cancer y CTox

www.mimocardio.org

mimocardio Cardlo-oncologia
cancer

Cardio-oncologia

&Qué es la
Cardio-Oncologia?

Es el cuidado multidisciplinar de la salud
cardiovascular en los pacientes con cancer

oncologia.
medica

oncologia
radioterapica

cardiologia

=
3
ks
]
]
5
2

La coordinacion entre cardiologos, oncologos, hematologos y
oncologos radioterapeutas permite el cuidado global del paciente.

SEOM

mimocardio
cancer

Cardio-oncologla

Buenas noticias
iSe puede prevenir!

¢Como?
« Estilo de vida Saludable

Ejercicio fisico + Dieta Saludable

« Controlar factores de riesgo
cardiovascular y mantener
tratamiento cardiolégico

EJERCICIO
Fisico

No es el momento
de perder peso NO FUMAR
pero si de cambiar T
hé

INTENSIDAD
MODERADA
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iiDefiniciones!!
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Criterios uniformes de Dx de DV-CTOX

d FEVI >10% con FEVI < 53%

J Am Soc Echocardiogr 2014;27:911-39; Can J Cardiology 2016; 32:831-841; Rev Esp Cardiol 2017;70:474-86

d FEVI >10% con FEVI < 50%

European Heart Journal (2016) 37, 2768—2801

FEVI-2D: variabilidad 8-11%
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Criterios uniformes de Dx de DV-CTOX

d FEVI >10% con FEVI < 53%

J Am Soc Echocardiogr 2014;27:911-39; Can J Cardiology 2016; 32:831-841; Rev Esp Cardiol 2017;70:474-86

d FEVI >10% con FEVI < 50%

European Heart Journal (2016) 37, 2768—-2801

SUCCOUR trial: cardiotoxicity definitions _—lncidence

JEF >0.10 from baseline to <0.55 or a relative |GLS by >12% 42%patients (46/108)
JEF >0.10 from baseline to <0.53 or a relative |GLS by >15%\ 25%patients (28/108)

N——

JACC Cardiovasc Imaging 2018, 11(8):1109-1118.
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) HFA

@ European Society of Cardiology

HFA Cardio-Oncology Biomarkers Workshop

Role of biomarkers in diagnosis and surveillance of cardiotoxicity
In cancer patients receiving cardiotoxic therapies

HFA Cardio-Oncology Imaging Workshop

Role of cardiac imaging in diagnosis and surveillance of
cardiotoxicity in cancer patients receiving cardiotoxic therapies
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Table 2 Management strategies and percentage of patients completing cardiotoxic cancer therapy according to Royal
Brompton Hospital myocardial toxicity class

Cardiotoxicity Classification

Definition

Management strategies

Oncology
therapy

Cardiology
therapy

group

1 Early biochemical
cardiotoxicity

2 Early functional cardiotoxicity

3 Early mixed cardiotoxicity

New BNP or troponin | rise but
with normal cardiac imaging.
(If normal at baseline, then any
increase above the upper limit
of normal. If abnormal at
baseline, then 20% rise).

New reduction in GLS or grade
-1V diastolic dysfunction and
normal biomarkers.

Normal LVEF with abnormal
biomarkers and GLS/diastolic
dysfunction.

Continue

Continue

Continue

Cardio-oncology review.
Consider closer monitoring, or
start low-dose ACEIl or BB

cardioprotection.

Cardio-oncology review.
Consider closer monitoring, or
start low-dose ACEIl or BB

cardioprotection.
Cardio-oncology review.
Start low-dose ACEI or BB

cardioprotection.

Symptomatic HFpE
=
(@)

5 Asymptomatic LVSD

6 Symptomatic LYSD

Symptomatic HFpE-F.

New LVEF reduction to <50%,
or a reduction in LVEF >10%
to a LVEF <55%".

Symptomatic reduction in LVEF
<50%, or a reduction in LVEF
>10% to a LVEF <55%".

Interrupt and review
risk/benefic”

Review and balance
risk/benefit”

Interrupt and review
risk/benefit”

Eardio-oncology review.

Diuretic for fluid congestion.

ACEI or BB cardioprotection if
continuing cancer therapy.

Cardio-oncology review.

Start ACEl and/or BB and
up-titrate to 50-100% target
dose for HF as tolerated.

Cardio-oncology review.

Start ACEl and/or BB and
up-titrate to 100% target dose
for HF as tolerated’®.

PareekN....Lyon AR.

European Journal of Heart Failure (2018)
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Monitorizacion
Scores de riesgo
Prevencion
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Low Value

High Value

Low Value o

Benefits

Screening

value

-

. -

e -

s -

- -

ae® -

.......
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L -

,,,,

Low Optimal
Screening Intensity

» High

Ann Intern Med. 2015;162:712-717
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No protocolos estandarizados de monitorizacion

Stage C | Stage D

Symptomatic Advanced
HF

StageA ' StageB

Risk Stratification | Screening for
and Modification | LV Dysfunction

|

!

!

!

!

+

; i !
:

HER-2 Therapy \/ \/ :
!

)

:

]

!

]

!

!

_Cancer Therapeutics | .
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VEGF Inhibitors \/ Ea \*
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Anthracyclines \/

O
O

Proteasome Inhibitors O

Immune Checkpoint O
Inhibitors

Kenigsberg B et al. JACC Heart Fail. 2018 Feb;6(2):87-95.
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No protocolos estandarizados de monitorizacion

Trastuzumab Others

12 4 12 4
= No HF risk factors
10 4 = 1 HF risk factor

10 4 = 1 HF risk factor
44
24
T

mm= Mo HF risk factors

Cumulative Incidence (%)
Cumulative Incidence (%)
o

. O
0=

0 1 2 3 4 5 0 1 2 3 a 5
Time (years) Time (years)

MACE incidence 2.6% MACE incidence 6.5%
Echo screening 94% Echo screening 20%

Thavendiranathan P et al J Clin Oncol 2018 May 23:JC02018779736
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iiScore de riesgo de CTOX!!

|d| ClinicalTrials.gov NCT02039622
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Pacientes incluidos por hospital

Inclusién
2010-2017

Fin seguim
2019

I ciudad_real B iugo

I badalona PN salamanca
P malaga B san_juan_alicante
[ palma_mallorca bellvitge
I infanta_sofia [ gregorio_maranon
I santiago [ fuenlabrada
1 la_paz

cxor

ClinicalTrials.gov NCT02039622

1321 pacientes

Edad media 55.3 afos
80% mujeres
Mort anual 6.5%
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percent

Cancer actual
61.27

I vama B Rifon
I NH e LH
I Colorrectal [ Otros

CARDI( /7

ClinicalTrials.gov NCT02039622

9.7% Ca previo
10% ECV previa
30% FRCV
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ClinicalTrials.gov NCT02039622

Cardiotoxicidad por cancer previo Mortalidad total segun cardiotox por eco
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0 200 400 600 800 0 200 400 600 800
analysis time analysis time
Number at risk Number at risk
ca_previo = No 1031 790 648 522 0 cx sv=0 936 742 619 494 0
ca_previo = Si 113 68 51 38 0 cx sv=1 79 68 61 52 0

ca_previo = No — ca_previo = Si

No cardiotox =~ ——— Sl Cardiotox
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¢ Que elijo? 2D/3D/Strain/Troponina
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ClinicalTrials.gov NCT02039622

Kaplan-Meier survival estimate

o
= —‘_‘_‘—\—\—\
7]
l\. -
=]
Incidencia de 5,5% anual
o
In. =
(=
Incidencia de cardiotoxicidad por caida de FEVI
7]
N -l
[S] (Disminucién 10 puntos de FEVIy FEVI<53%)
o
°_ -
o T T T T
0 200 400 600
analysis time
Number at risk
1172 876 706 564
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0.25
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Number at risk

- Cardiotox por VGLS >15%

\—I—“

Incidencia 30,5% anual

-

0 200 400 600 800
analysis time
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Prevencion primaria de cardiotoxicidad

- CECCY trial p=0.84

) T

LVEF (%)

1% EF <55%

Carvedilol Placebo

Avila MS et al. JACC(2018), doi: 10.1016/j.jacc.2018.02.049.
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Investigacion clinica

Cancer immunotherapy-based combination studies underway in 2016

— Anti-infectives (including vaccines) — Hematology

800 EardiO\l/ascular — Oncology o
7788 o Eﬁgggri::rvous system Immune system ——
6504 -- Gastrointestinal — Musculoskeletal

6004 == Genitourinary -~ Respiratory

Number of Compounds in Clinical
Development
1%
U
o

O T T T T T T T T T T T T T T T T
1996199719981999 2000 200120022003 2004 2005 2006 20072008 20092010 2011
Year

Pancreas e Oeste Slide Courtesy of Dr. Jeff
Sosman, Northwestern

Cardidlogos en el disefio de ensayos en onco-hematologia

J Am Coll Cardiol 2015;65:1567—82
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Human Genetics-
based Approach

Inheritable Human
Disease (Phenotype)

L

Linkage Analysis
Genotyping

&

Target Gene
Identification

4

In vitro and In vivo
functional analysis

1

Novel signaling
pathway identification

L]

Novel drug
development

Cardio-oncology
Approach

CV complications
associated with
targeted cancer

therapy (Phenotype)

Replication in vitro
and in vivo models

Dissect “on-target”
and “off-target” effects

Confirmation in
genetic models

CV pathophysiology
discovery
Better oncology drug
design
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Traditional “Bottom-
up” Approach

Biochemical
identification of novel
signaling pathway

Animal model
generation and
phenotyping

Target of interest
identification

Novel drug
development

? Clinical relevance
? Human trial

Circulation. 2015;132:2248-2258

Investigacion basica

Cancer/CVD

CVD/Cancer

Shared secondary prevention

Personalized screening adjustment:

» Early cancer detection informing
CVD risk assessment

* CVD risk informing cancer screening

Combined screening & risk assessment approaches
CVD risk informing cancer screening

Combined primary prevention

Circulation. 2018;138:727-734.
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Formacion

Valoracién basal de los pacientes con
cancer y tratamiento cardiotoxico

No

Onco/hemato 49,
o 4%

Cardiélogo

17% Valorados por el
onco/hemato y

Cardiologiaen
casos complejos
71%

80% evaluacion basal por Onco/Hemato

Rev Esp Cardiol 2017. DOI: 10.1016/j.recesp.2017.10.051
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Prioridades: Continuidad asistencial

iagnosis

Cancerd
Referral phys

Iclans

Cardio-Oncology Team

*Preexisting CV problems
«|dentification
*Optimization
*Guideline —directed therapy

~Preoperative evaluation
*Risk assessment
*Optimization

*High risk treatments*
~Multidisciplinary approach in

high risk patients to optimize
therapeutic scheme

«Cancer Rx monitoring in high
risk patients
*Symptoms/Signs
“ECG
«Echocardiography
«Cardiac Biomarkers

*Cancer Rx related CV Toxicity
«ldentification
*Guideline —directed therapy

+Multidisciplinary approach if
interruption/stop cancer Rx is
considered

«CV evaluation at the end of
cancer treatment
«Symptoms/Signs
*ECG
*Echocardiography
«Cardiac Biomarkers

*Cancer Survivors
+Surveillance/Identification
«Evaluation of new symptoms
«Guideline —directed therapy
«Advice in secondary tumors

-Before planned pregnancy

Connected with GPs” for symptoms/CVRF control

sjuane A9 Jnoyym sjusied

ul suol

jepuswwiodal

aaue|IaAINs wua) buo

European Heart Journal (2018) 00, 1-8

Documentos de Consenso en Cardio-Oncologia

tifernandez8@gmail.com



Prioridades: Continuidad asistencial

( SOCIEDAD
ESPANOLA DE

CARDIOLOGIA

SEC- Primaria

PROCESO CARDIO-ONCO-HEMATOLOGIA
(COH)

inica

YA ™7
Id A /
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Los retos para el cardidlogo de la terapia oncologica

Jefe de
servicio

Jefes
P clinicos

Sociedades

cientificas

I - Autoridades
\ ERIEHES
\Investigacién

SOCIEDAD G Seccion de
ESPANOLA DE Cardiologia | Grupo de
CAR DlOLOGiA Clinica Cardic-oncologia

https://secardiologia.es/cientifico/grupos-de-trabajo/cardio-oncologia
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https://secardiologia.es/cientifico/grupos-de-trabajo/cardio-oncologia

() cardioTox 2019:
Presente y futuro de la Cardio-Oncologia

Fechas: 20-21 marzo 2019

Sede:

Directores:

Muchas gracias
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