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DIAGNOSTICO DE CARDIOTOXICIDAD

Baseline study .
» Stratify cardiovascular risk and optimize CVRF control LVEF <53%
» Electrocardiogram + and'{or
» TTE: ideally with 3D LVEF and GLS | GLS / T biomarkers
* Baseline biomarkers (troponin and NT-proBNP) .
' v
i |

LVEF > 53% ahd normal GLS and biomarkers

¥ Consult cardiologist?
Treatment monitoring Optimize treatment and
« TTE: Anthracyclines: baseline and at end of treatment® schedule follow-up

Trastuzumab: baseline, every 3 months, and at end of treatment
Tyrosine kinase inhibitors: baseline, every 3 months, and at end
of treatment

+ Biomarkers®: troponin | (£ NT-proBNP) before each cycle

| N 1 | :
0 0, | LVEF > 53% + L LVEF > 10% and LVEF > 53% LVEF > 53% l
LLVEF >10% + LVEF <53% ) (7] 3 < .. 159 andlor troponins T +8%<lGLS > rlGLs<8s% |
CTRCD | Subclinical damage 15% and/or troponins = + troponins = |
v - : v
Consult calrchc»logmtEi .« Do not modify anticancer . :
Repeat TTE in 2-3 weeks therapy Repeat TTE in 4 weeks Follow-up

%.EF 4C (%) = 54.9%%

Rev Esp Cardiol. 2017

EF bp (%) - 61.9% Jun;70(6):474-486.
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CMR => gold standard for LV and RV volumes and function

Intraobserver 2.3%
Interobserver 3.3%
Interstudy 7.5%

Low variability =

J Cardiovasc Magn Reson.
2005;7(5):775-82
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CMR is able to detect subtle changes in LV volumes and LVEF
No prospective study has shown predictive value for subsequent CTRCD and heart failure

When LVEF with CMR???

Cardiac magnetic resonance

-,Typically used if other techniques
are non-diagnostic or to confirm the
presence of LV dysfunction if LVEF is

Jorderlines.

* Accuracy, reproducibility.
> Detection of diffuse myocardial

fibrosis using T1/T2 mapping and
ECVF evaluation.

* Limited availability.
» Patient's adaptation (claustrophobia,
breath hold, long acquisition times).

ee—

- Use as surrogate endpoint in clinical trials for cardioprotective interventions!!!

Eur Heart J. 2016 Sep
21;37(36):2768-2801
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changes: Overt heart

myocardial
edema

hs-years)
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HISTOLOGIC CHARACTERIZATION WITH CMR

{ 4
Min./Max 421 00 /462 .00
Me d /DE 436 94 /9,63
; Are -

T1 and T2 welghted | T1 mappmg
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T1 and T2 mapping: animal models

C57BL6 mice /\ /\
-~

*

n=45 40- * S 05
| 5 T25w32vs2ims|| Q ECV 10w
Q - V)
Cardiac MR (CMR) g 30+ % g 0.4 - 36 vs 27% | %k %
l e 3 B
Randomization 3 - § g 03 1 @ § §
) [
: > 207 § é o
2N -
n=15 n= = 2
l 7 P Do or.u icin O' Placebo' . E or | 0 Plac'ebo 0' xorul":icin '
Placebo or intervention 0 \5/ 10 15 20 S 0 5 0 15 20

CMR and histology (5 per group)

e 10w = LVEF 54% vs 63%, p<0.05
Edema 5w and fibrosis 10w R=0.9, p<0.001

CMR and histology (surviving animals)

3 Time-points since commencement of placebo or interventon

T2 and edema R=0.79, p 0.007
ECV and fibrosis R=0.9, p<0.001

Circ Cardiovasc Imaging. 2016
December ; 9(12)
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Native T1 Native T2

96 pt = suspected CTRCD

* AC > 42 pt QT <3 weeks

« PC—->54ptQT>12 months
* 45 healthy controls

8
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1,050

Native T1 (msec)
s
g

75% of patients had abnormal

native T1
LVEF<50% = 43% AC vs 67% PC

b
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Active
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T1-Mapping and Outcome in NIDCM
Nonischemic Cardiomyopathy N 637
All-Cause Mortality and Heart Failure Follow-up 22 m

All-cause mortality

A 1007 B 100 N
0.95 1
0.95 1
0.90 4
® w©
= =
E 0.85 4
s 0.80 Mative T1 s Native T1
N <28D (normal) s — <25D
— = 25D (abnarmal) =28D - 45D
0.80 4 248D - 65D
=63SD
0.85
0.75 4
Ch2 19.0 (p < 0.001), HR 5.2 (2.4 - 14.6) Chi2 47.5 (p < 0.001), HR 12.0 (4.9 — 29.6)
0.80 T T T T T T 0.70 T T T T T T
Time (Months) 0O 5 10 15 20 25 Time (Months) 0 5 10 15 20 25

Native T1 was the sole independent predictor of all-cause mortality in
multivariate analysis

JACC CVI 2016; 9:40-50
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Role of cardiac MR in Cardiooncology

v'Accurate LVEF

v End-point in clinical trials

v'Insights in physiopathological processes that
underlie cardiac toxicity

v'Prognostic role in stablished LV dysfunction
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CARDIACCT
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Classical C Chemotherapy: Prothrombotic/
,aSSICa v Antimetabolites, | Radiation b inflammatory
risk factors antimicrotuble, TKI state
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CARDIAC CT IN STABLE CAD

Myocardial infarction

Study . Risk Ratio (95% CI)
PROMISE —"‘:'— 0.75(0.47, 1.21)
SCOT-HEART —:“'— 0.63 (0.37, 1.07)
CAPP < 0.50 (0.05, 5.56)

Overall @
(I-squared = 0.0%, p = 0.857) :

p=0.038

0.69 (0.49, 0.98)

0457 CTAlower

T
1 UC lower 21.9

v’ High NPV (83-99%)
v’ |dentification of high risk features

JACC 2008;18:1724-32
NEJM 2008;27:2324-36

Circ Cardiovasc Imaging. 2018

Jan;11(1)

Study

PROMISE

SCOT-HEART

CAPP

All-cause death

Risk Ratio (95% CI)

0.99 (0.72, 1.36)

0.85 (0.45, 1.62)

Overall
(I-squared = 0.0%, p = 0.919)

p=0.78

1.01(0.06, 16.12)

0.96 (0.72, 1.28)

T
.062

T
UC lower 16.1

Circ Cardiovasc Imaging.
2016 Apr;9(4)
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Role of cardiac CT in Cardiooncology

v'Study of chest pain
v'Pericardial disease
v'Plaque characterization

v'Functional coronary assessment
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MUCHAS GRACIAS
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Effect of candesartan and metoprolol on Breast cancer
myocardial tissue composition during Primary prevention
anthracycline treatment: the PRADA trial N =69

Change during anthracycline therapy

ECV fraction (%) Total ECV (ml) Total cellular volume (ml)
] o 0,8ml
c 2,01
i 0,1 ml
E 1.7 1,H -1
v
S
% 0.5 0,0
()
0,0
0,5 T T =1 T =T T
Placebo Candesartan Placebo Candesartan Placebo Candesartan
jb) 4°
qu 6.0 3,4% 40 1,9 ml
=
py 5,0 * Fel *
C i
% 201
> o] 0,7% 0,1 ml
E 2ol 1,04 o
L
E vol (1K« 5,H
'ﬂt 0.0 T . 1,6 _J_ T &0 T T
Lawer Higher Lower Higher Lower Higher

* Between group difference <0.05

European Heart Journal — CVI
(2017)0, 1-9
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Effect of candesartan and metoprolol on
myocardial tissue composition during
anthracycline treatment: the PRADA trial

Anthracyclines ” 4

High dose anthracyclines ’ ’ 1 ECV fraction
‘ 4 1 ECV volume

= cellular mass
W" ol
Malmu —— A ’ ’ ’

>
‘ b ’: M ECV fraction
Candesartan ’ ’ =
¥ 4

4 = ECV volume
Anthracycllnes ”’ J cellular mass

Increased ECV fraction through decreased

candersartan e
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Myocardial inflammation

Mative TL+/ T2 +
[n=16, 38%)

LVEF »51% LVEF <50%
(n=5, 145%) (n=10, 42%)
GLS >18% GLS <17%
(n=4, 10%) n=13, 29%)

Active chemotherapy (n=42)

Interstitial fibrasis
Mative T1+/ native T2-

{n=15, 36%]
LVEF *51% LVEF <50%
{n=8, 19%) (n=7, 17%)
GLS >18% GLS <17%
(n=8, 19%) (n=7, 17%)

No active myacardial process
MNative T1-/ native T2-

{n=11, 26%)
LVEF =51% LVEF <50%
(n=10, 24%) (n=1, 2%)
GLS =18% GLS <517%
(n=10, 24%) (n=1, 2%)

Myocardial inflammation
Mative TL+/ T2 +

(=7, 13%]}

LVEF »51% LVEF <50%
(n=2, 4%) (n=5, 9%]

GLS =1B% GLS <17%
(n=1, 2%) {n=6, 11%)

Past chemotherapy (n=54)

Interstitial fibrasis
Native T1+/ native T2-

{n=34, 57%)
LVEF »51% LVEF <50%
(n=8, 15%) {n=26, 485%)
GLS =18% GLS <17%
(n=8, 19%) (n=26, 48%)

Mo active myocardial process
Mative T1-/ native T2-

(n=13, 24%)

LVEF >51% LVEF <50%
in=8, 15%) (=5, 954}

GLS >18% GLS <17%
(n=8, 153) {n=5, 93%)




