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complicacions

cardiovasculars dels tts oncologics:

> disfuncio ventricular i insuficiencia cardiaca ECA
antag-Ca
( hipertensio arterial bevacizumab, sorafenib, sunitinib, interferon
trombosi arterial cisplati, erlotinib, bleomicina
» vasculars < / ’ ’
trombosi venosa vimblastina, paclitaxel
\ isquemia miocardica 5-fluorouracil, capecitabina
nitrats-antag Ca ?
re-ttm ?
alternatives ttm
s . trioxide d’arséenic, dasatinib, lapatinib vigilancia
> arritmiques g J
paclitaxel, talidomida »
observacio
ECG

» estructurals !

e . LR
malaltia coronaria

pericarditis / vessament pericardic
radioterapia

constriccié pericardica

. valvulopaties



-complicacions cronigues

amb incidencia progressiva

-1 en el futur per avengcos en RDT

- malaltia coronaria prematura

afectant artéries proximals

- sinergic amb altres factors de risc

- control de factors de risc,

seguiment clinic a llarg plac

(tests de deteccio d’isquemia ?)

radioterapia

ot One Acute

Cumudative Risk of 2t L

s¢ disorders among childhood «

DA Mulrooney, BMJ 2009 (RDT entre 1970-1986)

Coronary Event (%)




disfunciorvventriculariy'r insuficiencla “cardiaca

farmacs de tipus |:

» antraciclines lesionen en el moment del tractament
» la reserva normal del cor compensa inicialment
» multiple hit hypothesis (LW Jones, JACC 2007)

» la forma més freqiient de cardiotoxicitat és la tardana

farmacs de tipus II:

> atordiment

» disfuncio reversible ()

» sense cardiotoxicitat a llarg plac




estrategies per prevenir la cardiotoxicitat

- minimitzacio de la lesié / prevencid primaria

— deteccid precog¢ de dany miocardic

— seguiment clinic-FE

z | g ‘_ = SE Lipshultz,
Normai hearall — Wliey oc rroncnart - IiMatadactive changssd - Eaiiomyos atny | | Heart talure Nat Rev Clin Oncol 2013




estrategies per prevenir la cardiotoxicitat

- minimitzacio de la lesié / prevencid primaria

limfomes

- alternatives terapeutiques
leucemies

- minima dosis possible
sarcomes

n mama - infusio continua vs bolus

- analegs d’antraciclines

- antraciclines liposomals
- dexrazoxane

- carvedilol

- IECA - ARAII

- estatines




New Insight Into Epirubicin Cardiac Toxicity:
Competing Risks Analysis of 1097 Breast
Cancer Patients

Variable 95% CI P value

—— Predictors for risk of developing cardiotoxicity

Cumulative dose of epirubicin (per 100 mg/m? increase) 0.334 ; 1.21 t0 1.61 <.001
Predisposition to heart diseaset 1.102 2.00 to 4.53 <.001
Previous antihormonal¥ treatment for relapse 0.628 1.23102.85 .003
Mediastinal irradiation 0.734 1.27 to 3.41 .004
Every additional year of age at epirubicin start$ 0.025 1.01to0 1.05 012
CMF at cumulative dose of epirubicin 500 mg/m? —1.350 : 0.07 to 1.02 .063
CMF at cumulative dose of epirubicin (per 100 mg/m?)|| 0.316 : 1.08t0 1.74 .0092
—— Predictors for risk of overall mortality
Cumulative dose of epirubicin during the first 3 mo of follow-up (per 100 mg/m?) —1.047 . 0.2510 0.48 <.001
Cumulative dose of epirubicin during mo 4-6 (per 100 mg/m?) —0.504 V60 0.54 10 0.68 <.001
Cumulative dose of epirubicin during and after mo 7 (per 100 mg/m?) —0.106 0.90 0.87 10 0.93 <.001
Every additional year of age at epirubicin start$ 0.012 1.01 1.00 to 1.02 .003
Adjuvant CMF 0.254 1.29 1.11 to 1.50 .001
Two or more metastatic sites at start of epirubicin treatment 0.721 2.06 1.77 t0 2.39 <.001

— e ———————————————— —————————— ——

M Ryberg, J Natl Cancer Inst 2008




estrategies per prevenir la cardiotoxicitat

- minimitzacio de la lesié / prevencid primaria

- alternatives terapeutiques

- minima dosis possible

daunorubicina - infusid continua vs bolus

doxorubicina (=adriamicina) | analegs d’antraciclines

epirubicina
_ e - antraciclines liposomals
idarubicina

- dexrazoxane

- carvedilol

- IECA - ARAII

- estatines




estrategies per prevenir la cardiotoxicitat

- minimitzacio de la lesié / prevencié primaria

AT

9

521 n de mama:
IC / disf VE: 24, 7% vs 9,2%

(EC Van Dalen, Cochrane Database Syst Rev 2010 )

antraciclines
liposomals

Continuous doxorubicin $67/50 mgi
infusion (48-72 h)
Liposomal doxorubicin $2,851/50 mg

P Vejporng'sa, JACC 2014 |

aprobat per a: -n mama metastatica

(EMA) -n ovari avancada
-mieloma multiple 22 linia
-sarcoma Kaposi

- alternatives terapeutiques
- minima dosis possible

- infusio continua vs bolus

- analegs d’antraciclines

- antraciclines liposomals

- dexrazoxane

- carvedilol

- [ECA - ARAII

- estatines




Table 3 Strategies evaluated for cardioprotective
potential in the presence of anthracyclines

Class

Example

Antihistamines

Antioxidants

Chelating agents

Cytokines

Energy regulators

Erzyme inhibitors

Exercise

Hormones

Inhibitors of mediator release
lon regulators

Membrane stabilisers

Metabolic agents

Miscellaneous agents

Uptake inhibitors

Chlorpheniramine
Ketotifen

Disodium cromoglycate
N acetyl cysteine

o tocopherol

Carvedilol

Coenzyme Q10
Resveratrol
Dexrazoxane
Erythropoietin
Granulocyte stimulating factor
Thrombopoietin
Adenosine

Carnitine

COX 2 inhibitors
Digoxin

Amrinone

Oestrogen

Cromolyn

Calcium channel blockers
o and 3 adrenergic antagonists
Steroids

Taurine

Probucol

Lovastatin

Bismuth

Zinc

Cadmium

Tetracyclines

E Lipshuliz H-aﬁAoo:

|

|
|
|
|
|
|
|
|
|
|
|

estrategies per prevenir la cardiotoxicitat

- alternatives terapeutiques
- minima dosis possible

- infusié continua vs bolus

- analegs d’antraciclines

- antraciclines liposomals

- dexrazoxane

- carvedilol

- IECA - ARAII

- estatines




estrategies per prevenir la cardiotoxicitat

=2 minimitzacié de la lesid / prevencid primaria

dexrazoxane - alternatives terapeutiques

- minima dosis possible

8 estudis:
IC : 8,7% vs 1,4% - infusid continua vs bolus

(EC Van Dalen, Cochrane Database Syst Rev 2011 )
- analegs d’antraciclines

-eficacia antitumoral?
-1 risc de leucemia/sd mielodisplasic

- antraciclines liposomals
- dexrazoxane
—>aprobat per neo de mama metastasica _

- carvedilol

- [ECA - ARAII

- estatines




estrategies per prevenir la cardiotoxicitat

- alternatives terapeutiques
- minima dosis possible

- infusié continua vs bolus

- analegs d’antraciclines

- antraciclines liposomals

- dexrazoxane

- carvedilol

- [ECA - ARAII

- estatines




prevencid primaria

S Seicean, Circ Heart Fail 2013

» betabloguejants

Risk factor Odds ratio 90% CI P

q o < \ee [.038 1.005-1.072 03
» Inhibidors SRAA ™ v : S

Use of ace-inhibitor 0.267 0.057-1.253 09

AH Blaes, Breast Cancer Res Treat 2010

> estatines

S Seicean, JACC 2012




prevencid primaria

90 p=0.3 p=0.001
80+
£ 705 97 68.9
-n=50 0 :
60 523

-carvedilol 12,5 mg/d ., .
-seguiment 6 mesos i 40-

: %]
» betabloquejants 201
N Kalay, JACC 2006  °  corveio o o |
_ FOURS.-
-n=114 . )
ed e Tk -enalapril 20 mg/d e )
> InthIdOrS SRAA _seguiment 12 mesos g ) f:?'l».'_'* L o e

D Cardinale, Circulation 2006

-n=40, -atorvastatina 40 mg/d; -seguim 6 mesos

> estatl neS Statin Group Control Group
(n = 20) (n = 20) p Value
LVEF (%)
Baseline 61.3=79 629+ 7.0
After 6 months 626 =93 550+ 95

Mean change 1338 79 =80 0,001 Z Acar’ JACC 2011




prevencid primaria

By 7 |
' AR 2 '

Enalapril and Carvedilol for Preventing
Chemotherapy-Induced Left Ventricular Systolic
Dysfunction in Patients With Malignant Hemopathies

OME Tt reventiOn of left Ventricular

% 151

Xavier Boach, MD, PuD),*t Montserrat Rovira, MD, Pub) Marta Sitges, MD, PuD

Ariadna Domeénech, RN, T José T, Ortiz-Pérez, MDD, Pul),*t Teresa M, de Caralt, MDD, P4,

Man Morales-Ruiz, PHbD, Rosano |. Perea, MD, PuiD.5 Marnano Monzo, MD, PubD. (9

]‘l"ll teve, MD, PubDit! X BOSCh, \]ACC 2014
2 Shair

Randomitzacio 1:1 a rebre enalapril i carvedilol / no rebre

-enalapril dosis inicial de 2.5 mg/12 h (1.25 mg si TAs entre 90 y 100 mmHg) i augment progressiu / 3-6
dies finsa 5 mg-10 mg /12 h si TAs >90 mm Hg i creat <2.5 mg/d|

-carvedilol dosis inicial de 6.25 mg/12 hs augmentant progressivament / 3 -6 dias fins
12.5 mg - 25 mg /12 h en abséncia d’insuficiéncia cardiaca, bradicardia significativa o bloqueig AV




prevencid primaria

m Baseline Clinical Differences Between Groups Table 2 Anticancer Treatment Received by Patients Prior to
| and During the Study Period
,: Intervention Control
| (n = 45) (n = 45) P Value 1 Intervention Control
| Age (yrs) 497 + 139 509 + 13.2 0.67 q (n = 45) (n = 45) p Value
|
Women (%) 18 (40) 21 (47) 0.52 | Radiotherapy
- 1
| BSA (m?) 186 + 0.26 183 = 021 0.62 | Prior (%) 6 (13) 2 (4) 0.27
| o |
. Hypertension (%) 6 (13) 8 (18) 0.77 j During study (%) 6 (13) 2(4) 0.27
Hypercholesterolemia (%) 7 {16) 3(7) 0.32 Total (%) 12 (27) 4 (9) 0.05
| Statin treatment (%) 4(9) 2(4 0.68 Chemotherapy
| Diabetes (%) 3(7) 1(2) 0.62 1 ) i ) =
Prior (%) 27 (60) 27 (60) 1.00
Smokers (%) 13 (29) 4(9) 0.03 3!
No. of lines of therapy 1416 16+:19 0.47
Patient cohort (%) 1.00 |
| ) ‘ During study 45 (100) 45 (100) 1.00
| Acute leukemia 18 ( |
Autologous PBSCT 27 (60) No. of cycles 173 =15 144 = 08 0.27
SBP (mm Hg) I8 = 1.00 Anthracyclines
| ' a 4 - \
DBP (mm Hg) 73 £ 12 74 = 10 0.66 ‘ Prior (%) 19 (42) 17 (38) 0.67
| HR (beats/min) 75 + 12 78 = 13 0.24 Dose (mg/m?) 151 = 208 108 = 150 0.26
| eCe, (ml/min) 105 + 30 100 = 30 0.30 During study (%) 18 (40) 18 (40) 1.00
Hemoglobin, g/| 1078 =17 108 = 20 0.97 i Dose (mg/m?) 139 + 188 133 + 182 0.87
| Tnl (ng/ml) 0.013 = 0.008 0.013 = 0.010 0.80 a Total (%) 37 (82) 35 (78)
| BNP (ng/l) 19 (9. 38) 21 (12, 35) 0.88 | Dose (mg/m?) 290 + 189 241 + 162 0.15
LVEF (%) 62 £ 5.9 63 =59 0.50 | HSCT during study (%) 37 (82) 34 (78) 0.76

e

_—

enalapril 8.2 £ 5.9 mg /dia

iEnalapn'l and Carvedilol for Preventing
Chemotherapy-induced Left Ventricular Systolic
Dysfunction in Patients With Malignant Hemopathies

carvedilol 26.1 + 18.2 mg /dia

|




prevencid primaria

I X Differences in Change in LVEF Between the Intervention and Control Groups

| Enalapril + Carvedilol Control Intergroup Difference p Value
| .

| Echocardiography

| LVEF (%) h = 42 h =37

| Baseline 61.67 + 5.11 62.59 + 5.38

4 6 months 0.17 (—2.24 to 1.90) 3.28 (-5.49 to —1.07)

3.11 (-6.10 to —-0.11) 0.04

Lo— — — - — .- — — —

- malignancies undergoing PBSCT: - 1.01 (95% Cl: 4.46 to 2.45, p=0.56)
- acute leukemia: - 6.38 (95% Cl: 11.88 to 0.87, p=0.025)

| .
‘ 807 Intervention Group 80 1 Control Group
|
3 1 70 1 \
‘ 01 633413 62.9+1.4 64.6£1.2
E t i t 57.92.8
| e 60] R 607 {

% w

[V
| L L
: 50 = 50 1
| 40 40 1
|
| 30 30 \Enalapril and Carvedilol for Preventing
Baseline 6 months Baseline 6 months | Chemotherapy-Induced Left Ventricular Systolic

:Dysfunction in Patients With Malignant Hemopathies

L‘ Change From Baseline in LVEF in Acute Leukemia Patients Undergoing Chemotherapy in the Intervention and Control Groups ,
|

- E— |




TABLE 3 Summary of }-Blocker and/or ACE Inhibitor Studies for Primary Prevention of Anthracycline-Induced Cardiotoxicity

Follow-Up,
First Author (Ref. #) Medication Patients® Months Results

Kalay et al. (54 Carvedilol 12.5 mg daily vs. 50 (25/25) 6 Placebo: LVEF 68.9% -+ 52.3%
placebo Carvedilol: LVEF 70.5% - 69.7%
Georgakopoulos et al Metoprolols vs. enalaprilt vs 125 (42/43/40) 1 Cardiotoxicity incidence not statistically different
placebo among 3 groups
No difference in echocardiographic parameters
among 3 groups at 12 months
Kaya et al. (5 Nebivolol 5 mg daily vs 45 (2718) Placebo: LVEF 66.6% — 57.5%
placebo Nebivolol: LVEF 65.6% — 63.8%
Bosch et al Enalaprilt + carvedilol} vs 90 (45/45) Control: LVEF 64.6% — 57.9%
no treatment Enalapril + carvedilol: LVEF 63.3% — 62.9%
Tnl levels not significantly different between
2 groups (p = 0.59)

P Vejpongsa, JACC 2014

edat m: 49 a, tractament de limfomes (388 mg/m? doxorubicina)

metoprolol (88 mg/d) vs enalapril (11 mg/d) vs placebo

sense diferénCieS en FE Metoprolol group Enalapril group Control group

Baseline 65.7 (5.0) 65.2 (7.1) 67.6 (7.1)

12 months 63.3 (7.4) 63.9 (7.5) 66.6 (6.7)




prevencid primaria

Modulation of Anthracycline-Induced Cardiotoxicity by : :
; e : e JM Scott, Circulation 2011
Aerobic Exercise in Breast Cancer
Current Evidence and Underlying Mechanisms
Jessica M. Scott. PhD: Aarif Khakoo, MD: John R. Mackey. MD: Murk J. Havkowsky. PhD: E

Pamela S. Douglas. MD: Lee W, Jones. PhD

Aerobic Exercise

— T T T 1

" DecE r ! '
Censh) o & (20111 Rats Bolus (21 Actfte sanerdse B0 min) Detore ouonaicn MaTa e mlochndis fcton Oxidntive Apoptosis Protein Ultrastructural Energy |
Stress Synthesis Changes Metabolismn | |

Alterations

Mice fotus 20 mghy GO-90 ming. 5 d'wi; 14 Wi telie ROS productx ndatre damage, and 1ArSOdants | Proapoptotic tCardiomyocyte 1Calchn
OO UsACE poplodis 1 ET grow | |ROS mediatnns P 0 nanding tAMPK
1HSP80 1K |Calpan

{3l ] Rat Holus (3 mg/k 10-45 ity w i Wi Al droonbecin Expressmn of j¢ ']“‘ ol marker L Modulation of Cardiotoxicty ’
, s R .1 -mdltiples beneficis
o o e e e | _prevenir / tractar cardiotoxicitat ?

b bntim ke emse s s i mn s n e | =UtilItAE de programes de rehabilitacio *




estrategies per prevenir la cardiotoxicitat

- minimitzacio de la lesié / prevencid primaria

IECA 7
betabloq
IECA + betablog

als de 1

risc

-re-tractament amb antraciclines
-FE 50-55%

-RDT mediastinica

-HTA

-cardiopatia de base

-estratificacio genética / metabolico

Peripheral blood leukocyte Topoisoemrase 2b:

21 pts FE<50% doxs 250 mg/m? — 0.4 + 0.28 ng/mg
15 pts FE250% dox= 450 mg/m? — 0.23 + 0.1 ng/mg P Vejpongsa, Circulation 2013

p=0.026




estrategies per prevenir la cardiotoxicitat

, ttm cardiologic

— deteccié preco¢ de dany miocardic @—— g ¥
vigilancia

% S00d ttm oncologic

A




deteccid precog de dany miocardic

»>(fraccio d’ejeccio del VE)

- FEVE deprimida = dany molt extens (?)

- 4 FEVE inicial = {, FEVE tardana (??) M Lotriente, Am J Cardiol 2013

» strain ecocardiografic

L Global Longitudinal Strain
TM Suter

troponina

» biomarcadors peptids natriurétics




strain ecocardiografic
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strain ecocardiografic

| Assessment of Echocardiography and Biomarkers for the
| Extended Prediction of Cardiotoxicity in Patients Treated
With Anthracyclines, Taxanes, and Trastuzumab

Heloisa Sawaya, MD, PhD: lgal A. Sebag, MD: Juan Cardos Plana, MD; James L. Januzzi, MD
Bonnie Ky, MD. MSCE: Timothy C. Tan, MBES, PhD: Victor Cohen, MD: Jose Banchs, MD;
Joseph R. Carver, MD); Susan E. Wiegers, MD); Randolph P. Martin, MD; Michael H. Picard, MD
| Robent E. Gerszten. MD; Elkan F. Halpern, PhD: Jonathan Passeri, MD: lrene Kuter, MD H Sawaya Circ Cardiovasc |mag|ng 2012
1 Marnielle Scherrer-Croshie, MD. PhD ;
Before Treatment Postanthracyclines (3 Mo) 6 Mo 9 Mo 12 Mo End of Treatment
LVEF, % 64+5 62 +5* 5951 58+ 5% 58 =61 59+61
== |ongitudinal strain, % 21+2 19+21 18+3t 18+3t 19+21 19+21
Radial strain, % 53+15 5017 43+16% 37+16% 34 +16t 41 =171
| Circumferential strain, % 18+4 16+4% 15+3% 15+3% 15+3% 16+3§
- iUSTnI. pa/mL 1.3 (0.7-6) 23 (10-42)* 14 (8-28)* 9 (6-16)* 6 (3-15)* 6 (3-11)*
INT-proBNP, pg/mL 71 (37-139) 75 (34-117) 59 (32-100) 62 (39-109) 61 (32-113) 75 (38-148)
lSTQ. pg/mL 26 (23—35)7 27 (23-42) 26 (21-32) 27 (21-33) 25 (22-32) 25 (22-31)
Predictors (Measured At the Completion of
Anthracyclines) Sensitivity Specificity PPV NPV

| Long strain <19% 17/23{ (74%)|(O.51—0.90) 40/55I (73%) 40.59—0.84) 17/32 (53%) 40/46 (87%)

‘ usTnl >30 pg/mL 11/23 (48%) (0.27-0.69) 40/55 (73%) (0.59-0.84) 11/26 (44%) 40/52 (77%)

| Long strain <19% and usTnl>30 pg/mL 8/23 (35%) (0.16-0.57) 51/55 (93%) (0.82-0.98) 8/12 (67%) 51/66 (77%)

|

lLong strain <19% or usTnl>30 pg/mL 20/23 (87%) (0.66-0.97) 29/32 (91%)

29/55 (53%) (0.39-0.66)

20/46 (43%)

= —_—

e ——

—

e —————

—




strain ecocardiografic

Valor afegit: | v syperior a FEVE en prondstic
v’ capacitat de detectar disfuncio precog

v’ reproduible als estudis

Limitacions: | reproduible a la vida real ?

v depén de qualitat d’imatge

v’ canvis evolutius més que valors absoluts

v mateix aparell i operador




biomarcadors: peptids natriuretics

N-Terminal Pro-B-Type Natriuretic Peptide after |
High-Dose Chemotherapy: A Marker Predictive of]
Cardiac Dysfunction?

Maria T. Sanprr,' Micuera Sacvaricr,’ Daniera CARDINALE \URA ZoRrzINO,
Rita Passering,' Paora Lentars,' Maria Leon,” Mavrizio CiveLor |

Grovasnt Marmineren® and Carco M. CiroLra

MT Sandri, Clin Chem 2005 2 n=52 pts |
s | * 3 — z
s h
; 0N ./I_/“\\ -} ——; ) %33%
Va ; . B
= = = = » B
Cancer Patients With Markedly Elevated B-Type Natriuretic | |
Peptide May Not Have Volume Overload |
|
SC Burjonroppa, Am J Clin Oncol 2007 ;,




biomarcadors: troponina

Prognostic Value of Troponin I in Cardiac Risk
Stratification of Cancer Patients Undergoing 703 pacients (46% neo de mama, 37% limfoma)
High-Dose Chemotherapy
Daniela Cardinale, MD: Maria T. Sandri, MD: Alessandro Colombo, MD: Nicola Colombo, MD:

Marina Boeri, MD; Giuseppina Lamantia, MD; Maurizio Civelli, MD; Fedro Peccatori, MD:
L Giovanni Martinelli, \ID (eme Fiorentini, MD; (1110 M. Cipolla, MD

D Cardlnale Clrculatlon 2004

| ng/ml LVEF %
T # 65
| 08 - 604
1 )
| 07 . S5 55
; s 50+
i 0.6 - 454
|
| | 40
1 0.5 - .
| months
: 0.4 - T T T T T —
I ! 100 L | Tnl - /-
3 ‘ _ o
631 (9%) Tnl +/+ E§ 801 2

1 | Thl +/-
| 02 1 # | & o0

145 (1%)] F
(‘Qn-" = ! o 401
r ] | 8

495 (}VQS/O E S 20 iy Thl +/+
! Early Tnl Late Tnl | o ; - - - - -
—— = - — = = i 0 6 12 18 24 30 36 42

0-72hs ~ 1mes | - months




biomarcadors

Early Increases in Multiple Biomarkers Predict
Subsequent Cardiotoxicity in Patients With

| Breast Cancer Treated With Doxorubicin,
{Taxanes. and Trastuzumab

| Bonnte Ky, MDD, MSCE,"r Mary Pur. S5¢D Sawsya, MD, PrD

1]

B Ky, JACC 2014

Baseline Interval Change

Biomarker
Tnl

HR (95% CI)*
1.21 (0.92-1.61)

HR (95% CI)*
136 (1.07-1.73)

HR (95% CI)*
1.38 (1.05-181)

NT-proBNP 0.78 (0.48-1.25) NS 0.89 (0.59-1.35) NS 1.11 (0.80-1.54) NS
CRP 1.18 (0.85-1.63) NS 107 (0.72-1.60) NS 0.95 (0.52-1.73) NS
GDF-15 0.90 (0.59-1.37) NS 126 (0.89-1.78) 0.189 1.33 (0.93-192) 0.118
— MPO 0.66 (0.44-1.00) 0.052 1.23 (0.93-1.62) 0.149 1.34 (1.00-1.80) 0.048
PIGF 0.88 (0.55-1.40) NS 1.17 (0.82-1.65) NS 1.16 (0.77-1.73) NS
sAt1 1.05 (0.70-1.56) NS 0.76 (0.54-1.06) 0.109 0.75 (0.51-1.10) 0.139
J‘ Gal-3 0.70 (0.44-1.11) 0.128 0.94 (0.62-1.41) NS 1.33 (0.86-2.05)
— N — E— N " B N — — ——
| >
S
>
| £
| Risk
1 E
| 8 None High
k) === One High
=
B Two High
©
2
2
o

Time on Chemotherapy (months)




biomarcadors: troponina

Trastuzumab-Induced Cardiotoxicity: Clinical and
Prognostic Implications of Troponin I Evaluation
,' '“,-,,'('f 1 ( _w_.',;;,j;l'. “jl,'-.\gq.l';.ll ‘v;‘lp,,;"v;%. l"._'-r~.“'."."_; lorris ".,',,,'j,,' J \“',I.'“'.,IA ".,r,,')gl;un‘( 1V :";. \f;;y"r\'j"; Salvatic, |

P 4 J / J ] . o B . R o o I = ! :_ | ] 1 f
imantia, Nicola Colombo, Sarah Cortinovis, Maria A. Dessanai, Franco ,\.".. raori ) vVegiid,

D Cardinale, J Clin Oncol 2010

Tahle 4. Major Adverse Cardiac Events in the Overall Study Population and

Analisi multivariat:
»TNI+ unic predictor de FE< 50%

(HR 22,9 (11,6-45,5), p<0,001)

« o s 7 g »TNI+ Unic predictor de no-recuperacio
(HR 2,88 (1,78-4,65), p<0,001)




and colleagues successiully used troponin to 1identry anthracycline-

Clinical update treated patients who would benefit from treatment with an ACE

Cancer drugs and the heart: IlT]pOl tance inhibitor.” Despite these promising results, the assessment of
cardiac biomarkers is not being done routinely in patients undergo-

jand n]anagernont ing potentially cardiotoxic cancer treatment and there is a need for

Thomas M. Suter' and Mnchael S. Ewer? large, multicentre trials to evaluate the role of biomarkers in this

_— - —————————————————————————

TM Suter, Eur H J 2012  population.

o DEyona the COMPIENion OT cnemotnerapy snould De con-
@ AT e . POSITION STATEMENT ‘ sidered especially in those receiving high doses of
| sumorian  co210) hifhdg213 | anthracyclines.

The identification and validation of reliable biomarkers for
; : the prediction and detection of cardiotoxicity to non-
‘Cardiovascular Side effects of cancer therapies: a B anthracycline agents is urgently required. The use of simple
1 :

biomarkers such as troponins and brain natriuretic peptide

EPOSition statement from the Heart Failure (BNP) should be strongly considered but is not a substitute
‘ASSOClatlon of the European soc'ety of Cardl()logy ‘ for objective evaluation by echocardiography or similar

s it Vet - i 4 . modalities.

T Eschenhagen, Eur J Heart Fail 2011

_— — T

lll’l’\’lllll\ aliur INI., l'L'llllll.\ UCTLICT dUAaunicdautull vl uic vdiuiac
risk for cancer patients treated with CT. Standardization of
routine biomarkers use in this clinical setting is a current

| Review

need, and future, larger prospective multicenter studies
should provide clear indications for the appropriate use of

'Role of biomarkers in cardioncology

— — these biomarkers in clinical practice.

D Cardlnale CI|n Chem Lab Med 2011

|
{Cardiac Biomarkers, 4 frofhodsy . e
:;Cardiotoxicity, and moment ae aetermindacio

‘Active Collaboration n Il'ml't de normalitat

| Final Frontier

_ | = protocol senzill i aplicable universalment
DJ Lenihan, JACC 2014 |,




estrategies per prevenir la cardiotoxicitat

. SH » historia natural
= seguiment clinic-FE

> reversibilitat




Proportion of Patients Surviving
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marc¢ '14: FE 53%
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hi gt a-naticads I reversioril i tat

Anthracycline-Induced Cardiomyopathy

Clin T ice and Response to Pharmacologic Tl

D Cardinale, JACC 2010

Incidence, Predictors, and Impact on Survival of Left Ventricular |
Systolic Dysfunction and Recovery in Advanced Cancer Patients |

Guilherme H. Oliveira, MD Siddarth Mukeri, MDD, Adrian V. Hemandez, MD
Marwan Y, Qatta MUY, Jose Banchs, MDY, Jean-Bemard Durand, MD", Cezar Thescu, MD

juan Carlos Plana. MD', and W.H. Wilson Tang, MD ' GH Oliveira, Am J Cardiol 2014

Chinical Investigations

Cancer Therapy-Induced Left Ventricular Dysfunction:
Interventions and Prognosis

ARANKSHA THAKUR, MD,” AND RONALD M. WITTELES. MD»

A Thakur, J Card Fail 2014

> normalitzacio de la FE en 42-32-77%

» predictors de recuperacio: -CF NYHA poc avancada
-AE petita i BNP no elevat
-beta-bloq i IECA/ARAII
-poc temps des de fi de QMT
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seguiment

- guins pacients ?

- en quin moment — amb quina frequencia ?

- per quan temps ?

- com fem el seguiment ?




FE 56%

Cardiac stress/contractile function

seguiment

punt/s optims de screening [

FE 26%

massa prest massa tard }?-t

Cancer therapy
Contractile function

----------------
.........................................
.
.
.
ey
-

.
'''''

Compensatory mechanisms
(Hypertrophy, activation of survival factors, eic. )

Cardiac stresses
(Oxidative Stress. |.e. Ongoing or acute inpury or strain)

74 > | TM Suter, Eur H J 2012

Months Time Years




seguiment

The Dutch Childhood Oncology Group guideline
for follow-up of asymptomatic cardiac dysfunction|
in childhood cancer survivors | E Sieswerda, Ann Oncol 2012

What is the time interval for screening?

_Echocardiography 3
Anthracyclines <300 mg/mf Once every 5 years
Anthracyclines 2300 mg/m - Once every 2/3 years
Anthracyclines and cardiac radiotherapy (regardless of received doses) Once every 2/3 years |
Cardiac radiotherapy <30 Gy Once every 5 years I
Cardiac radiotherapy 230 Gy Once every 2/3 years
Mitoxantrone 240 mg/m° Once every 5 years
Pregnant survivors treated with any cardiotoxic treatment Once in the third

trimester of pregnancy

Cardiovascular toxicity induced by chemotherapy,|
targeted agents and radiotherapy: ESMO Clinical |
Practice Gl,lid_e_l_illt?,f;iT - | G Curigliano, Ann Oncol 2012

Patients receiving anthracyclines and/or trastuzumab in the adjuvant setting should perform serial monitoring of |
cardiac function at baseline, 3, 6 and 9 months during treatment, and then at 12 and 18 months after the
initiation of treatment. Monitoring should be repeated during or following treatment as clinically indicated.

Limited data are available for elderly patients: increased vigilance is recommended for patients >60 years old |

- e - - T e - —— !

Assessment of cardiac function is recommended 4 and 10 years after anthracycline therapy in patients who were
treated at <15 years of age, or even at age >15 years but with cumulative dose of doxorubicin of >240 mg/m~ or |

epirubicin >360 mg/m”~




seguiment

punt/s optims de screening

v 115 anys després de fi de tractament

v’ 12 aparici6 de simptomes f

34 anys, leucemia 9 anys enrera
Als ultims mesos dispnea de

molt grans esforgos

FE 47%



seguiment

Type I {e.g. doxorubicin) Type 11 {e.g. trastuzumab)

Predominant cell death Cell dysfunction

Typical anthracycline biopsy No anthracycline-like changes on
|s'.1l|'lw§.'
Cumulative and dose related Mot cumulative or dose related

Permanent damage Generally reversible

- — - - - — - — - ¢ . |

|

|

~ MS Ewer, J Clin Oncol 2005

LVEF |

assessment

LVEF <50% LVEF 250% clinical practice guidelines

Cardiovascular toxicity induced by chemotherapy,
targeted agents and radiotherapy: ESMO Clinical
Practice Guidelines'

[ LVEF 40%- Start
L 50% treatment r v " ariuiat M |

e — T ———————— — —

LVEF <40%

Hold trea LVEF LVEF 1 1
Repest W G Curigliano, Ann Oncol 2012
weeks baseline below baseline

HOKI treatment
Repeat LVEF in 3
weeks

Continue
treatment

|
T ]_ _[ } | sense controls de FE
| després de fi de ttm

LVEF 40%-50%

l |
|

STOP RESUME
TREATMENT TREATMENT

 EEE————— = i  EEEE——————— —




seguiment

Trastuzumab-Related Cardiotoxicity: Calling Into Question
the Concept of Reversibility

Melinda L, Tells, Sharon A. Hunt, Robert W, Carlson, and Alice E (

ML Telli, J Clin Oncol 2007

Table 7. NSABP B-31: Assessment of LVEF 6 Mont After Diagno




seguiment * GT Armstrong, JCO 201’

> ecocardiograma alta disponibilitat/baix cost reproduibilitat baixa ()
informacio funcional/valv/pericardi depén de finestra acustica
FE normal = 60% * sobrestima respecte RM

» MUGA

(multiple gated
radionuclide angiography)

> resonancia
magnetica

> biomarcadors




Frec.: 1.7 MHz/3.4 MHs
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» ecocardiograma

f diastolica—>
strain ———>
3D
exercici/DBT >

» MUGA

(multiple gated
radionuclide angiography)

> resonancia
magnetica

> biomarcadors

seguiment

* GT Armstrong, JCO 2017

alta disponibilitat/baix cost

reproduibilitat baixa ( )

informacio funcional/valv/pericardi

depén de finestra acustica

FE normal = 60% *

sobrestima respecte RM

afectacio inicial

Inespecific

valor pronostic afegit / subclinic

subclinic

mes precis i reproduible

laborids i depén de qualitat

avalua reserva contractil

laborios i pocs estudis

alta disponibilitat i rapidesa

irradiacio

reproduibilitat més alta que eco

sense informaci6 adicional
tall planar

gold standard de FE

alt cost/poca disponibilitat

fibrosi / T1 mapping

diferencia IC d’altres

| especificitat




I Conclusions I

\/g millor tractament del cancer minimitzant complicacions cardiologiques

v' coneixer potencial cardiotoxic — status cardiologic del malalt

v benefici del tractament > risc cardiologic

v’ factors de risc controlats i tractament cardiologic optimitzat

v seguiment a llarg plac

v’ actuacions “apropiades”

v’ protocols “sostenibles”
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= minimitzacio de la lesié / prevencio primaria

alsde 1 risc

, ‘ troponina
-> deteccio preco¢ de dany miocardic

- -~
sirain

- seguiment clinic-FE




futures direccions

» aprofundir: |-curs de la disfuncio ventricular
-paper de biomarcadors i strain

-paper de prevencio primaria i a qui

-factors genetics de cardiotoxicitat

» conscienciacio de onco-hematologia / at primaria / malalt

-control de factors de risc
-cardiotox tardana

-reconeixement de 1° simptomes

» beneficiar als pacients oncologics de la comunicacio i actuacions

coordinades entre oncologia/hematologia i cardiologia

» fomentar els programes/unitats d’oncocardiologia




programa de onco-cardiologia

disfuncié ventricular tromboemb. pulmonar anasarca amiloidosi cardiaca

insuficiencia cardiaca fibril-lacié auricular anticoagulacio masses cardiaques

optimitzacié de ttm dolor toracic isquémic sd QT llarg vessament pericardic

seguiment a llarg plag f de risc CV sospita endocarditis

gracies per la vostra atencio







prevencid primaria

ir XM Clinical Endpoints

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 (9.5) 7 (19) 0.22

Severe adverse events* (%) 9 (20) 15 (33) 0.15

Enalapril and Carvedilol for Preventing
|Chemotherapy-Induced Left Ventricular Systolic
| Dysfunction in Patients With Malignant Hemopathies




Primordial prevention consists of actions to minimize future hazards to health and hence inhibit

the establishment factors (environmental, economic, social, behavioural, cultural) known to increase

the risk of disease. It addresses broad rather than preventing personal exposure

to risk factors, which is the goal of primary prevention.
Examples: outlawing alcohol, improving sanitation, establishing healthy communities,

promoting a healthy lifestyle in childhood or developing green energy approaches.

Primary prevention seeks to prevent the onset of specific diseases via risk reduction:

by altering behaviours or exposures that can lead to disease, or by enhancing resistance to the effects

of exposure to a disease agent.

Examples include smoking cessation and vaccination.



http://phprimer.afmc.ca/Part1-TheoryThinkingAboutHealth/Chapter2DeterminantsOfHealthAndHealthInequities/DeterminantsofHealth

estrategies per prevenir la cardiotoxicitat

- minimitzacio de la lesié / prevencid primaria

n=49.017, seguiment mig de 9 anys

> disfuncion sistdlica: 17,9%

» Insuficiencia cardiaca: 6,3%

M Lotrionte, Am J Cardiol 2013

Administration of Angiotensin-Converting Enzyme Inhibitors and 54
B-Blockers During Adjuvant Trastuzumab Chemotherapy for 65 A
Nonmetastatic Breast Cancer: Marker of Risk or Cardioprotection in T 644

the Real World? .:. ;
S Oliva, Oncologist 2012 = 61

ou

Baseline S months 6 months 9 month: 12 months




