Enfermedades cronicas en superv. de cancer infantil

Registro de salud en 2005 de p. con cancer infantil en 1970-1986
Oeffinger, Ky cols. NEJM 2006, 355: 1572-1582

Survivors Siblings
Condition (N=10,397) (N=3034) Relative Risk (95% Cl)
percent

Major joint replacement® 1.61 0.03 54.0 (7.6-386.3)
Congestive heart failure 1.24 0.10 15.1 (4.8-47.9)
Second malignant neoplasmT 2.38 0.33 14.8 (7.2-30.4)
Cognitive dysfunction, severe 0.65 0.10 10.5 (2.6-43.0)
Coronary artery disease 11 0.20 10.4 (4.1-25.9)

‘ﬁ“c SERVICIO DE CARDIOLOGIA ““

Hospital Universitario La Fe



Incidencia de Insuficiencia Cardiaca en nifios supervivientes de Cancer
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Incidencia de Insuf. Cardiaca y dosis de Antraciclina en nifos superv. de Cancer

Congestive heart failure
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Fluorouracilo Isquemia e infarto de miocardio

Antraciclinas Miocardiopatia, miopericarditis, arritmias
Cisplatino Hipertension

Ciclofosfamida Insuficiencia cardiaca, miopericarditis, arritmias
Taxanos Insuficiencia cardiaca, isquemia, arritmias
Metotrexato [squemia, arritmias

Trastuzumab Insuficiencia cardiaca

Tamoxifeno Trombosis venosa

Radioterapia Cardiopatia restrictiva. aterosclerosis acelerada.

derrame pericardico , Constriccion Pericardica

<Eittomivraaaall |||



Cardiotoxicidad inducida por QT: Hipdtesis del impacto multiple
Jones LW y cols. J Am Coll Cardiol 2007;50:1435-41

Baseline

cardiovascular . _
risk factors Adjuvant therapy
Cancer (direct effects)

diagnosis

Decreased cardiovascular
reserve

Modifiable lifestyie nsk factors
(indirec! effects)




Cardiotoxicidad inducida por AC: Factores de Riesgo

Cardiotoxicity Card icr:ltnnxicity

(n=226) (n=2399)  PValue
Age,y 51+13 49+13 _0.02
Female sex, n (%) 170 (75) 1779 (74) 0.83
Hypertension, n (%) 59 (26) 508 (21) 0.08
Diabetes mellitus, n (%) 13 (6) 68 (3) 0.012
Hypercholesterolemia, n (%) 20 (9) 142 (6) 0.10
Current or past smokers, n (%) 36 (16) 483 (20) 0.14
Coronary artery disease, n (%) 8 (4) 50 (2) 0.09
Family history of CAD, n (%) 20 (9) 123 (5) 0.01
Baseline LVEF, % 61+3.6 63+3.7  <0.001
End-chemotherapy LVEF, % 55+4.6 61+4.0 {ﬂ_ﬂ
Chest wall RT (left),* n (%) 49 (27) 392 (16) 0.06
Cumulative anthracycline dose, §|| 359172 299+144  <0.001

mg/m?

Cardinale D y cols. Circulation 2015, 131: 1981-8
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Prevencidon de la Disfuncion VI inducida por QT: Estudio OVERCOME

IECA+Betabloq en Cancer hematoldgico con trat. QT multiple
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Prevencion de Cardiotoxicidad por QT

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.2 Beta Blocker Vs Control
Bosch -1 2013 3 45 11 45 3.9% 0.27 [0.08, 0.91]
Kalay 2006 1 25 5 25 1.8% 0.20 [0.03, 1.59] B
Seicean-1 2012 5 106 27 212 6.3% 0.37 [0.15, 0.93] iy
Subtotal (95% CI) 176 282 12.0% 0.31 [0.16, 0.63] -
Total events 9 43
Heterogeneity: Chi* = 0.36, df =2 (P = 0.84); F = 0%
Test for overall effect: Z = 3.30 (P = 0.0010)
1.1.3 Statin Vs Control
Acar 2011 1 20 S 20 1.8% 0.20 [0.03, 1.56]) I
Seicean-2 2012 4 67 23 134 54% 0.35[0.13, 0.97] |
Subtotal (95% Cl) 87 154 7.1% 0.31 [0.13, 0.77] L
Total events 5 28
Heterogeneity: Chi* = 0.22,df =1 (P =0.64); F=0%
Test for overall effect: Z = 2.52 (P = 0.01)
1.1.4 Angiotensin antagonist vs control
Bosch -2 2013 3 45 11 45 3.9% 0.27 [0.08, 0.91) ——
Cardinale 2006 0 56 25 58 8.8% 0.02 [0.00, 0.33] b
Nakamae 2005 0 20 1 20 0.5% 0.33 [0.01, 7.72)
Subtotal (95% CI) 121 123 13.2% 0.11 [0.04, 0.29] e
Total events 3 =
Heterogeneity: Chi* =4.20, df =2 (P = 0.12); P = 52%
Test for overall effect: Z = 4.34 (P < 0.0001)
Total (95% Cl) 953 1152 100.0%  0.31[0.25, 0.39] L
Total events 83 304
Heterogeneity: Chi? = 12.15, df = 14 (P = 0.59); I = 0% =0_0 o nf ” 1 1=ﬂ p nnn:

Test for overall effect: Z = 10.24 (P < 0.00001)
Test for subaroup differences; Chi* = 5.03. df =3 (P =0.17) |I* = 40.3%

Favours [experimentall Favours [control]

European Journal of Cancer (2013) 49, 2900-2909



Survival Probability

Cardiotoxicidad por QT y Estatinas
Supervivencia sin Insuficiencia Cardiaca en Cancer de mama
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Estatinas tras diagndstico de Cancer y Mortalidad por Cancer

Study,Year Hazard Ratio [95% CI]
Breast cancer

Murtola (Localized),2014 = SHE 047[0.39,0.57]
Murtola (Metastatic),2014 —a— | 0.53[0.33,0.83]
Cardwell 2015 I—I—-I 084[0.68,1.04]
RE Model for Subgroup ko 0.60[0.41,0.88]
"2=84.11%,tau*2=0.080,p<0.007 i

Colorectal cancer

Lakha,2012 ——— 054[0.19,1.52]
Mace,2013 —— 0.62[0.32,1.19]
Cardwell 2014 . 0.71[0.61,0.83]
Hoffmeister,2015 - 111[0.82,1.50]
RE Model for Subgroup i 0.79[0.58,1.08]
1%2=60.50%,fau"2=0.054,p=0.058

Prostate cancer

Caon,2014 (" 0.77[0.55,1.08]
Grytli, 2014 . 0.78[0.67,0.90]
Yu,2014 . 0.76[0.66,0.88]
RE Model for Subgroup 'S 0.77[0.70,0.85]
1"2=0.00%, tau"2<0.001,p=0.970

Urothelial tract cancer :

Crivelli,2013 —— 1.23[0.69,2.19]
Xylinas,2013 p 0.86[0.72,1.03]
Kaffenberger,2014 i 0.48[0.28,0.83]
Viers,2015 ] 1.02[0.74,1.40]
RE Model for Subgroup - 0.86[0.65,1.16]
1"2=61.81%,fau"2=0.051,p=0.073 ;

Ovarian cancer

Habis,2014 (N S 1.48[0.68,3.22]
RE Model for All Studies | 0.77[0.66,0.88]
h2=75.13%,tau"2=0.049,p<0.001 ;

[ T T T T 1
0.06 0.25 1.00 4.00

Cancer Treatment Reviews 41 (2015) 554-567



Cancer
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Cancer Therapeutics ‘

Y

Regimen potentially
associated with
Type | toxicity

v

» Doxorubicin
* Epirubicin

« |darubicin

* Mitoxantrone

¥

Regimen potentially
associated with
Type |l toxicity

v

» Trastuzumab
« Lapatinib

« Pertuzumab
* Imatininb

« Sorafenib

« Sunitinib

» Bevacizumab
« Bortezomib




Paliar la Cardiotoxicidad inducida por QT: Metanalisis

Treatments Odds Ratio Number Number of Population

(95% Cl)  of trials patients

Anthracycline (a) vs no
anthracycline (b)* A3 100
Epirubicin (a) vs

doxonubicin (b)* 0.39(0.2-0.78)

Lipesomal dexorubicin (a)

o desoribichn ) 0.18 (0.08-0.38)

Bolus infusion (a)
vs continuous infusion (b} 41301.75-972)
Dexrazoxane (a) vs

no dexazoxane (b)"” LIl

Anthracycline (a) vs

mitoxantrone (b)* i e

Anti-HER2 dual therapy (a)

vs monotherapy™ 038026-127)

Anthracycline {a) vs no

anthracycline (b} >17(3-16-848)

4

23

1109

1222

410

1118

1052

1034

4777

Children/Adults

Children/Adults

Children/Adults

Children/Adults

Children/Adults

Children/Adults

Breast cancer

Breast cancer

Odds Ratio
(95% ClI)
L3
L 2
& 4
&
.
05 1 2 5 10 20
Favours a Favours b

Conway et al. BMC Cancer (2015) 15:366



Tratamiento de la MC inducida por QT

No existen guias terapeuticas
Estadio A= Control de FFRRCV

Estadio B,C,D—> Objetivo: mejorar la supervivencia
y frenar la progresion
|C sintomatica y Disfuncion VI asintomatica:
Betablogueantes
|[ECA — ARA I
Antag. Aldosterona
Diuréticos

IC refractaria



FEVI: Monitorizacion de la respuesta terapeutica
Progr Cardiovasc Dis 53 (2010) 140-148

Response of Anthracycline-Related LV
Dysfunction to HF Therapy
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MC por AC: Respuesta segun precocidad
del tratamiento (IECA, BB)
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Cardinale D y cols. J Am Coll Cardiol 2010;55:213-20)



LVEF (%)
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Cardiotoxicidad inducida por AC: Recuperacion de la FEVI
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Cardinale D y cols. Circulation 2015, 131: 1981-8



MC inducida por AC: Episodios CV segun respuesta
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Cardinale D y cols. ] Am Coll Cardiol 2010; 55: 213-20



La toxicidad secundaria a Herceptin
es potencialmente reversible

90-
80_
70
& 60
N 50~
= 40_
g 30_
S 20
10
0_
| ! |
Prior to Following Following Following
Trastuzumab Trastuzumab Standard Therapy Trastuzumab
Therapy Therapy for Heart Failure Rechallenge
(n =35) (n =35) (n=33) (n =25)
G EEE’,}E'&Efﬁﬁ?ﬁ?!?ﬁoei‘“ IIII Durand JB, et al. J Clin Oncol. 2005;23:7820-7826.



Cardiotoxicidad inducida por QT: Cuestiones no resueltas

Se precisan mejores modelos preclinicos de prediccion de Ctox.

No existen datos sobre el beneficio real de la monitorizacion cardiaca durante el
trat. con AC: los pacientes fallecen por causa tumoral.

La historia natural de la disfuncion VI inducida por AC, en términos de recuperacion
espontanea o eventos CV sigue siendo incierta.

La relevancia clinica de detectar lesion miocardica subclinica y el manejo clinico de
la misma requiere mas investigacion. El reto esta en distinguir efectos cardiacos
irrelevantes de toxicidad por AC prondsticamente significativa.

La duracién apropiada del tratamiento cardioldgico es desconocida.

Hay pocos estudios prospectivos. Las guias se basan mas en opiniones que en
evidencias.

Debe estimularse el trabajo multidisciplinar entre oncdlogos, cardidlogos (cardio-
oncologia u onco-cardiologia), farmacdlogos, bioquimicos y bidlogos celulares.
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300 patients with breast cancer receiving potentially
cardiotoxic chemotherapy: Anthracyclines
(80 patients have been already recruited)

Receiving different
treatments of anthracyclines

Study of the Left @— (AC, TAC, Liposomial Doxo)
Ventricular Ejection Fraction (LVEF) and TnT

levels of all patients.

Tracking before, between and after the
antineoplasic treatment.

Study the levels of metabolites and Collect serum samples
miRNAs associated to heart of all patients
failure and myocardial injury.




Toxicidad CVasc en trat. del Carcinoma Renal

; = 116 (73%)
105 (B66%)

All Patients
(159)
66 (65%)
Sunitinib
(101)

32(32%

(25%)

50 (68%)
Sorafenib 15 (21%) R

Paz&g&;nib : I

21 (68%)
Bevacizumab

(31)

Everolimus
(24)

Temsirolimus - 3 (18%)
(17) i 2 (12%)

0% 10% 40% 60% 80% 100%

# Any CV Toxicity ® Hypertension ¥ Non-hypertensive toxicity
# Elevated NT-proBNP # Decreased LVEF (Grade 2-4)

(J Am Coll Cardiol HF 2013;1:72-8)
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Toxicidad pulmonar |

+ Dasatinib (casi exclusivo)

Derrame pleural exudativo
linfocitario
(frecuente)

Dependiente de dosis
No desaparece con el tiempo

Hipertension pulmonar
Excepcional y grave
Obliga a retirar el farmaco
Reversible /Irreversible

Evitar enfermos de riesgo
Tratamiento sintomatico
No obliga a suspension




Toxicidad cardiovascular

s+ Enfermedad arterial periférica
+» Nilotinib.

+,* Incidencia real dificil. FACTORES CONFUSORES. No evaluacion
previa. Efecto secundario o enfermedad previa.



Cumulative incidence (%)

Cumulative incidence (%)

Incidencia de Cardiopatia y dosis de irradiacion cardiaca en nifos superv. de Cancer

Congestive heart failure
b No cardiac radiation
- <500 cGy cardiac radiation d
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CHEST RADIATION EXPOSURE

Macrovascular injury accelerates Microvascular injury
age-related atherosclerosis,

leading to coronary artery disease
(vears/decades post RT)

Valve endothelial injury
and dysfunction

Reduces myocardial capillary
density (within months post RT)

Leaflet fibrosis, thickening,
Reduced flow to a Reduced collateral Increased capillary shortening and calcification
myocardial « territory » flow/vascular reserve permeability of the
(often subclinical) pericardium,
thickening,

adhesions
VALVE REGURGITATION

MYOCARDIAL ISCHEMIA and/or STENOSIS

PERICARDIAL

REGIONAL WALL PROGRESSIVE MYOCARDIAL EFFUSION/CONSTRICTION

MOTION FIBROSIS
ABNORMALITIES

PROGRESSIVE DECLINE IN LV
SYSTOLIC AND DIASTOLIC

FUNCTION CONCOMITANT
CARDIOTOXIC

ASYMPT IC STAGE CHEMOTHERAPY

OVERT HEART FAILURE
European Heart Journal — Cardiovascular Imaging (2013) 14, 721-740

LV VOLUME/PRESSURE

OVERLOAD



Risk Factors for Radiation-Induced Cardiotoxicity

Total dose >30-35 Gy
Higher dose/fraction >2 Gy/day

Field size (volume of heart irradiated)

Relative field weighting (anterior/posterior positioning)

Presence of tumor next to the heart

Younger age at exposure

Time since exposure

Type of radiation source (cobalt)

Cardiotoxic chemotherapy (e.g., anthracycline)

Other cardiovascular risk factors (e.g., diabetes, smoking)

Technique (reduced with CT plan)

(J Am Coll Cardiol 2013;61:2319-28)



Radioterapia de Ca Mama y Eventos Coronarios
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Cumulative Risk of Death from Ischemic

Heart Disease (%)

15+

’_l
2

wn
I

Radioterapia de Ca Mama, Mortalidad y Eventos Coronarios,
en funcion de Edad, FRCV y Dosis de Radiacion

..... «---- Radiotherapy with mean
heart dose of 10 Gy

— - — Radiotherapy with mean
heart dose of 3 Gy

——— No radiotherapy

At least one
risk factor

No cardiac
risk factor

Cumulative Risk of at Least One Acute

Coronary Event (%)

15+

—
T

..... «---- Radiotherapy with mean
heart dose of 10 Gy

— - — Radiotherapy with mean
heart dose of 3 Gy

——— No radiotherapy
At least one
risk factor

rdiac

N Engl ] Med 2013;368:987-98.



Baseline pre-radiation

comprehensive CHEST RADIATION EXPOSURE
Echocardiography 1

Yearly targeted clinical history and physical examination

New murmur Echocardiography

Screen for Search for signs and symptoms suggestive of: Senelepiome ol CMR if suspicion

modifiable risk * Pericardial effusion/constriction henit fathire of pericardial
* Valvular heart disease H constriction
factors * LV dysfunction/heart failure

Angina
* Coronary artery disease
» Carotid artery disease

* Conduction system disease Neurological
signs/symptoms

Carotid US

Correct risk Asymptomatic

factors

: : Functional non-invasive
Screening Echocardiography stress test for CAD detection

5 years after exposure in high riSk paﬁen‘t‘:’- [5 to 10 years after exposure
10 years after exposure in the others in high risk patients)

Re-assess every 5 years

European Heart Journal — Cardiovascular Imaging (2013) 14, 721-740



Resultados de la Cirugia Cardiaca en p. sometidos a Radioterapia
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O 0.21 — Control group, age <65 yrs (median)
— Control group, age 265 yrs
----- Radiation group, age <65 yrs
0.04 —- Radiation group, age 265yrs

00 20 40 6.0 80 100 120
Years of follow-up ) _
(Circulation. 2013;127:1476-1484.)






Prevalencia de Fibrilacion Auricular en p. con Cancer

25%
m Cancer
I I ONo Cancer

Am J Cardiol. 2015 April 15; 115(8): 1090-1094.
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Patogénesis posible de la relacion Cancer - Fibrilacion Auricular

Cancer s ~

Medical therapy
Direct effect -Cytotmtic drug‘s
Cardiac tumors High-dose steroids
Adjacent organ tumors Targeted agents
Biphosphonates
Other

| Paraneoplastic

manifestations
Hyperthyroidism
Autoimmunity

Surgical therapy

v

Inflammation

o

( ANS imbalance Cancer-related

Paiy comorbidities
Physical stress :
Hypoxia

Emotional stress e
F Metabolic disorders
. Electrolyte disorders

Atrial
fibrillation

(J Am Coll Cardiol 2014;63:945-53)




[ Cancer-related atrial fibrillation J

-

’

Assess bleeding risk: cancer-related high bleeding-risk features*, HAS-BLED score’
Assess thromboembolic risk: CHA,DS,-VASc score*

¥ ) 2
[ No High bleeding-risk features J [ High bleeding-risk features
v ) v \
CHA,DS,-VASC 21 and CHA,DS,-VASC =0 or
HAS-BLED <3 HAS-BLED >3
K )
v v
4 )
Optional antithrombotic No antithrombotic
therapy® therapy

(J Am Coll Cardiol 2014;63:945-53)



Tratamiento de la trombosis asociada al cancer

Mejorar sintomas, prevenir embolizacion y recurrencia

HPBPM de 3 a 6 meses, con ACO permanente hasta
qgue se resuelva el cancer (ACCP)

Talidomida/Lenalidomida: HPBPM (enoxa, dalt, nadr),
inicialmente y luego ACO (INR 2-3).Tiempo indefinido
(10% de recurrencias al ano).






Algoritmo de QT con Herceptin

Initial evaluation

LVEF =250% LVEF <50% Potential risk factors

Risk-benefit assessment

- Inttiation of trastuzumab "
h therapy g
Reassessment at |2 weeks Reassessment at 6 weeks
|
| |
Asymptomatic and Asymptomatic and HF symptoms
stable LVEF LVEF | >10% or LVEF <40% regardless of LVEF

Reassessment at prior

: Discontinue trastuzumab
intervals

Heart failure therapy

Reassessment at 4 weeks

Risk-benefit assessment
Resume trastuzumab

Mayo Clin Proc. 2014:89(9):1287-1306



MC inducida por AC: Correlacion cambios de FEVI - precocidad del trat. Disfuncion VI
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Cardinale Dy cols. ] Am Coll Cardiol 2010;55:213-20



Effects of Radiation Therapy on the Heart

Vascular
Coronary artery disease
Microvascular dysfunction
Structural
Valvular heart disease
Mitral stenosis and insufficiency
Aortic stenosis and insufficiency
Pericardial disease
Conduction system disease
Myocardial
Systolic dysfunction/systolic heart failure

Diastolic dysfunction/heart failure with preserved ejection fraction
Restrictive cardiomyopathy

Myocardial fibrosis/scar

(J Am Coll Cardiol 2013;61:2319-28)



Cardiotoxicidad inducida por Antraciclinas: Metanalisis

Treatments

Epirubicin (a) vs
doxorubicin (b)*?

Lipesomal dexorubicin (a)
vs doxorubicin (b}

Risk Ratic Number Number of Population

{(95%Cl} oftrials patients

0.36 (0.12-1.11)

0.2 {0.05-0.75)

Peak dose <60mg/m*(a)vs 4 e (0.23-1.88)

peak dose >60mg/m’ (b) *

Infusion >6 hours {a)
vs <6 hours (b}

Dexrazoxane (a) vs
no dexazoxane (b)*

Anthracycline (a) vs no
anthracycline (b)*

Anthracycline (a) vs no
anthracycline (b)"

0.27 {0.09-0.81)

0.29(0.2-0.41)

0.32{0.01-8.02)

4.55{0.92-22.49)

5

2

5

1

3

1036

4146

557

208

1412

Adults

Adults

Adults

Adults

Adults

Children

Lymphoma

Risk Ratio
(95% C1)
*
L 4
0.5 1 2 5 10 20
Favours a Favours b

Conway et al. BMC Cancer (2015) 15:366



Continuum de la Cardiotoxicidad inducida por AC

RISK FACTORS FOR ANTHRACYCLINE CARDIOTOXICITY
Cumulative anthracycline dose
Extremes of age Female gender Cardiovascular comorbidities
Adjuvant chemotherapies Adjuvant thoracic RT

Refractory

ASYTPLomAic LV SYMPIOMAYE  p/Cardiogenic  Death

No cardiotoxicity HF
No cardiotoxicity SR

D

REVERSIBLE IRREVERSIBLE

Groarke JD y cols. Circulation 2015, 131: 1946-9



