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e neoccne S Review and meta-analysis of incidence and clinical AR QT
predictors of anthracycline cardiotoxicity

18 studies, 49 107 cancers
patients
Median FU : 9 years

Clinically overt HF Sub Clinical cardiotoxicity
6 % (95 % Cl 3109 %) 18 % (95 % Cl 121024 %)
Incidence of HF, n % Predictors of cardiotoxicity

Chest Radiotherapy

African-american ethnicity

Very Young or very Old age

Diabetes, Hypertension

Very High or very low BMI

Severe co morbidities

Lotrionte Am J Cardiol 2013 ; 112 : 1980 -1984
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Risk Prediction Model for Heart Failure and Cardiomyopathy After

Adjuvant Trastuzumab Therapy for Breast Cancer

3-year cumulative HF/CM by risk score category

| Hazard Ratio Regression | | Points
Risk Factor (95% Confidence Interval) Coefficient P Value Assigned
Adjuvant therapy
Anthracycline chemotherapy 193 (1.11 ©© 3.36) 0.66 0.020 2
Non-anthracycline chemotherapy 1.64 (0.99  2.73) 0.50 0.055 2
No identified chemotherapy Reference Reference
Age category, y
67 o 74 Reference Reference
75 o 79 1.36 (0.92 © 2.01) 0.31 0.125
80 o 94 2.04 (1.29  3.24) 0.71 0.003
Cardiovascular conditions and risk factors
Coronary artery disease 2.16 (1.21  3.86) 0.77 0.009 2
Atrial fibrillation/flutter 1.69 (0.98 © 2.91) 0.53 0.058 2
Diabetes mellitus 1.50 (1.03 ©» 2.18) 0.41 0.034 1
Hypertension 1.44 (0.99 © 2.08) 0.36 0.054 1
Renal failure 1.99 (0.96  4.14) 0.69 0.065 2
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Survival After Fulminant Myocarditis induced by Immune-
checkpoints inhibitors

Day 15 after combination
Immunotherapy
EQMO
&0 [Cardiac stopped
™~ MRI 1
- ECMO
# started
w304
7\
204 -
/
104 - . - "/
123 456 7 83 1011213141516 17 18
Admission Da
OB y
MPD, 2 mg/kg of body weight per day
IVIg therapy
Plasma Tacrolimus
exchanges

Arangalage Ann Intern Med. 2017
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Fulminant Mvacarditis with Comhination Immiine Checknoint Rlackade

A ECG Showing Complete Heart Block

B ECG Showing Ventricular Tachycardia
T Tt
| il i ES )

E Infiltrate with CD8+ T Cells

2~

Johnson DB New Engl J Med 2016 ; 375 :
1749-1755

A

Number of patients with cardiotoxicity

Immune Checkpoint Blockers-Related Cardiotoxicity:

A Pooled Analysis of A New Case Series and Previous
Reports

Marseille — Saint Antoine

159

Escudier M, Circulation. 2017 ;136 : 2085-2087.
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Myocarditis in Patients Treated With Immune Checkpoint Inhibitors
Myocarditis Incidence
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Mahmood SS. J Am Coll Cardiol. 2018 Apr 24,71(16):1755-1764.
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Natriuretic peptides in the monitoring of anthracycline induced
reduction in LVEF.

Author, year Marker Tumor / Asym LVSD Symp LVSD
Chemo

Mercuro, 2007 BNP Various/ATC No association |[No association
Dodes, 2008 NTpro BNP No association [No association
Feola, 2011 BNP Associated
Romano, 2011 NT proBNP, [NHDC LVEFdysfunction
Fallah-Rad,2011 Nt pro BNP [BC/ATC, TZM |No elevation
Sawaya, 2012 NT pro BNP [BC/ATC, TZM Not associated
Kittiwarawut, 2013 [NT pro BNP [BC /ATC FS Not available
Drafts, 2013 BNP BC, NHL, A ML [No association [No Association




@ How to prevent LV systolic dysfunction secundary to chemotherapy? Q) M

SAINT-ANTOINE
FACULTE DE MEDECINE

Left Ventricular Dysfunction Predicted By Early
Troponin | Release

70
204 pts, 32 % Tp > 0,4 ng/ml
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0 1 2 3 4

Months
Cardinale et al. J Am Coll Cardiol 2000;36:517-522
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Troponin and detection of cardiotoxicity
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Cardinale, 2000 Tnl, >0.4ng/ml Various/ ATC 32% LVSD
Cardinale, 2002 Tnl, >0.5ng/ml BC/ATC 33% LVSD
Sandri, 2003 Tnl, 0.08micro/l Various /ATC 32% LVSD
Auner, 2003 TnT, 2 0.03ng/ml Hemato /ATC 15 % LVSD
Cardinale, 2004 Tnl,, >0.08ng/ml HDC/ATC 30% Cardiac events
Kilickap, 2005 TnT, >0.1ng/ml /ATC 34 % DD
Horacek, 2008 Tnlor T, > 0.4ug/| AL/ATC 17.4% LVSD, HF
Mercuro, 2007 Tnl
Nistico, 2007 TnT, BC/ATC 0% No association with LVSD
Dodes, 2008 TnT ATC 0% No association with LVSD
Cardinale, 2010 Tnl, BC/ATC,TZM 17% LvVSD
Fallah-rad,2011 Tnt, >0,01ug/| BC/ATC, TZM No elevation No association with LVSD
Sawaya, 2012 TnUS, >30pg/ml BC/ATC, TZM 33% LvVSD
Mornos, 2013 TnT, NHL,HL/ATC NA No association with LVSD
Kittiwarawut,2013 TnT, BC/ATC NA No association with LVSD
Drafts, 2013 Tnl, >0.6ng/ml BC/AL, Lymp 26 % No association with LVSD

Romano,2012

Tnl

N HDC

0%

No association with LVSD

E
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Secondary prevention

Cancer Therapeutics regimens associated with type | and type Il Cancer
therapeutics related cardiac dysfunction

Cardiotoxic
chemotherapy

Prevention strategy

Myocardial

Deformation Echo
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Two-dimensional speckle tracking echocardiography combined with high-sensitive cardiac troponin T in
early detection and prediction of cardiotoxicity during epirubicine-based chemotherapy

Se, Sp, NPV, PPV value of the predictors of cardiotoxicity
120
95
100 89 93

ididilid

LS decrease ¢ TnT > LS and LS or cTNT
>15,9% 0,004 ng/ml cTnT

MSe WSp MPPV ENPV

Kang European Journal of Heart Failure 2014 16, 300-308
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Initiation of regiment potentially associated
with type | toxicity

Baseline LVEF
3DE (prefered) / 2 DE (consider contrast)
GLS, Troponin

—
LVEF <53 % )
GLS < LLN : LVEF >53 %
+Troponins > 0 Detection TGLS > !.LN )
+ Troponins <
Vv P
I Consider CMR I \L
v F/U at

Cardiology
Consultation

completion and
6 months later

Plana J Am Soc Echocardiogr 2014;27:911-39
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Initiation of regiment potentially associated
with type I toxicity

SAINT-ANTOINE

Baseline LVEF
3DE (prefered) / 2 DE (consider contrast)
GLS, Troponin

——
LVEF <53 %

GLS < LLN
+ Troponins >0

X Z
I Consider CMR I

v

Cardiology
Consultation

‘ \ ACE i, BB, ARB, MRA

Detection to Prevention

LVEF > 53 %
GLS > LLN
+ Troponins < 0

v

Treat ?

F/U at
completion and
6 months later

Q) Hop tcux
Porl Est

SAINT-ANTOINE

Plana J Am Soc Echocardiogr 2014;27:911-39
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Baseline evaluation of LVEF
3DE prefered / 2D (consider contrast)

Tn | at each cycle

Tnl positive
P i

Negative

Cardiology
Consultation

Echo 6 months after
completion of therapy

Plana J Am Soc Echocardiogr 2014,27:911-39
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N I Drop of 10 points to LVEF < 53 % Yes

I Relative drop of GLS as compared to baseline I

A>15%

No evidence of
subclinical LV
dysfunction

Subclinical LV
dysfunction

GLS consider Vendor, Gender, Age, loading conditions

Plana J Am Soc Echocardiogr 2014,;27:911-39
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EVALUATION PRE CHIMIOTHERAPIE, Consultation cardio oncologie :
FDRCV, Clinique FEVG 2D, SLG, Troponin

/\

FEVG >53 % FEVG <53 %
Et SLG nle ouSLG ¥

tT . <0 ou Troponine A
e roP‘ilnme Consultation cardio , Balance benefice risque
Monitoring

Imagerie Type 1 : ATC pre et fin chimio, Type 2 : TZM, ITK pre et TL 3M

Biomarqueur : Troponine avant chaque cycle
A 4

v

Contrélea s 3 Consultatio cardio ETT : Contrdle a S3 Sulvi
Consultation cardio Poursuite Chimiot Poursuite Chimio
IEC,BB?
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Surveillance Cardio Oncologie SRR
Chimiothérapie

Cardiotoxicité ASE / EACVI 2014 :
J 10 points et FEVG <53 %
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Primary vs Secondary prevention

Cardiotoxic
chemotherapy

Prevention strategy

Primary prevention
All pts already treated
with cardiotoxic chemo

Secondary prevention
Biomaker increase ?
Echo parameters ?
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Cardiotoxic
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Primary prevention
All pts already treated
with cardiotoxic chemo
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Primary prevention

Statins

Beta blockers v

ARBs Combination
Therapy

MRA
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Angiotensin ll-receptor inhibition with candesartan to prevent trastuzumab
related cardiotoxic effects in patients with early breast cancer

Cumulative Incidence Probability
of Cardiac Event

No. at risk
Candesartan
Placebo

0.4 -
0.3
Candesartan
0.2 -
Placebo

0.1-

0 T T T T T

0 0.5 1.0 1.5 2.0 2.5
Time Since Randomization, y
103 93 84 68 1 0
103 92 85 83 4 0

Cumulative 2-year incidences of cardiac events for the patients assigned to

candesartan and those assigned to placebo
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Boekhout A JAMA Oncology 2016 ;2:1030-1307
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Multidisciplinary Approach to Novel Therapies in Cardio-Oncology Research (WMANTICORE 101-Breast):
A Randomized Trial for the Prevention of Trastuzumab-Associated Cardiotoxicity

100
90
80
70
60
50
40
30
20
10

0

Placebo Perindopril Bisoprolol

@ Baseline HPost Cycle 17

Pituskin J Clin Oncol. 2017 Mar 10;35:870-877
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Comparison of placebo and carvedilol in the echo parameters
during follow-up

=0.84 =0.057
75 _ p 60 . p
70 - T T 55
- E T
9_\': 65 g 50 - —_
: :
2 :
60 - L == L 3454
55 404 |
50 35
Carvedilol Placebo Carvedilol Placebo

mBaseline m6Weeks m12Weeks m24 Weeks

Avila J Am Coll Cardiol 2018;71:2281-90
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Cancer Therapeutics regimens associated with type | and type I
Cancer therapeutics related cardiac dysfunction

Cardiotoxic chemotherapy

v

Prevention strategy

Secondary prevention
Preclinical signs
Biomaker increase
Strain decrease
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What do we have in clinical practice
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Prevention of Cardiotoxicity with ACE Inhibitors

2%

ACE |

cve B

114 pts (Tp+) Randomized

62.4

48.3

P<0.01

Controls ACE | Controls

CVE=Cardiovascular event

Cardinale D. Circulation. 2006;114: 2474-81
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Secondary prevention

Cancer Therapeutics regimens associated with type | and type Il Cancer
therapeutics related cardiac dysfunction

Cardiotoxic
chemotherapy

Prevention strategy

Echo LVEF
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Early detection of ATC cardiotoxicity and improvemetnt with HF
2625 pts, Echo, ACE i + BB

9 % LVEF drop > 10 % unit + LVEF <50 %

Full recovery Partial recovery No recovery

Full recovery ~ Partial recovery No recovery

Cardinale D. Circulation. 2015;131: 1981-8
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The Strain Surveillance of Chemotherapy for Improving Cardiovascular
Outcomes: The SUCCOUR Trial. .

Chemotherapy (n = 320)
Anthracyclines with age >65, HF risks, high dose or
other cardiotoxic agent (e.g., trastuzumab)

Y

RANDOMIZE
|
Strain guidance (160) EF guidance (160)
Cut off 212% fall Cut off >10% fall asympt, >5% sympt
Allow for 22 Allow for 22
to dropout to dropout
Strain guidance (138) EF guidance (138)
+ ; + — +
. Preserved EF
Reduced EF Reduced strain & strai Reduced EF Preserved EF
strain
Cardioprotective therapy No treatment Cardioprotective therapy No treatment

| J ' J J

Follow-up (2 years)
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Paris Est
SAINT-ANTOINE

ASSISTANCE HOPITAUX
PUBLIQUE DE_PARIS

Negishi T JACC imaging 2018 ;11:1098-1105.
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Practices in management of cancer treatment-related cardiovascular
toxicity: A cardio-oncology survey.

A Pre-Therapy Assessment
/=0 _.0001
DOV
100
£ °°
= so
g a0
=
== =20
o
Aanthracyclines T rastuazuarmab WS Other Aangiogenic
Auntibodies Inhibitor=s
= FPer-Therapy Assessrment
~<=0_0001
o95%
100
= s0
g’ so A%
S ao
=
= =20
o
Aanthracyclines T rastuazuarmab WSP Other Angiogenic
Auntibodies Inhibitors

Post-T herapy Assessirment
~<=0_0001

0

-2

gy
0o § 8883

Aanthracychines T rastuazuarmab Other Angiogenic
Inhibitors

WS
Aantibodies

Jovenaux L. Int J Cardiol. 2017 ;241:387-392.



UPmC@ How to prevent LV systolic dysfunction secundary to chemotherapy? Q) ::meul
R

SAINT-ANTOINE

Conclusion

1- Anthracycline , Molecular tageted Agent and Immunotherapy are
associated with an increased risk of HF

3- Guidelines on detection of cardiotoxicity

2- Limited data on cardioprotection in patients receiving trastuzumab or
molecular targeted agents

3- No date on the best way to assess cardiotoxicity in cancer patients
treated with Immunotherapy

4- Clinical prospective trials addressing prevention prophylatic are
warranted
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Peripheral Artery
disease

Pulmonary
Hypertension

Atrial Fibrillation

Acute Myocarditis
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Maintland et al. J Natl Cancer Inst 2010;102,596-604
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Protéinurie 5
13a52% 0,4a0,9%

33%
25 %

8%

NA NA

NA NA
Protéinurie 2%

Maintland et al. J Natl Cancer Inst 2010;102,596-604
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@ VEGF-A

VEGF receptor 2

_(Anti-VEGF antibody

999 Tyrosine kinase inhibitor

® Endothelin(ET)-1

' ET, receptor

Vasoconstriction
‘ Smooth muscle cell

Hypertension

—

Q Endothelial cell

Vasodilation
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6 3

Capillary beds

@ VEGF-A

VEGF receptor 2

##® Tyrosine kinase inhibitor

® Endothelin(ET)-1

. ET, receptor

Capillary rarefaction
Smooth muscle cell

‘ . Q Endothelial cell
Hypertension
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VEGF inhibitors Qs

|
l Plasma VEGF T
Endothelial cells Renal endothelial cells
and podocytes
Vascular NO Dysregulation of VEGF
rarefaction downexpression expression
/ | . Sous expression
Vascular resistances des pr'o‘réiries de jonction

|zzedine
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=% Mesure de la pression arterielle Qs

1- Eviter exercise physique avant la mesure de la pression
arterielle

2- Eviter dans les 30 mn qui precedent la mesure la
consommation d’alccol, cafeine et nicotine

3- Patient installe confortablement depuis au moins 5 mn,
idealement 15 mn avant la mesure

4- Installation patient : couche ou assis (eviter jambes
croisees aui peuvent majorere la PA de 2-8mmHg)

5- Position du bras : Retirer chemise, bras appuye sur
table, soutenu

6- brassard tensionnel adapte, positionne a hauteur du
coeur

/- Moyenne de 2 mesures a 3 mn d’intervalle
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ﬁ SAINT-ANTOINE

ASSISTANCE HOPITAUX
PPPPP QUE DE PARIS

FACULTE DE MEDECINE
F F ARI

Prehypertension HTA stade 1 HTA stade 2 HTA compliquée Déces

PAS 120-139 mmHg PAS 140-159 mmHg PAS > 160 mmHg
Ou PAD 80-89 mmHg PAD 90-99 MMhg Ou PAD > 100

Pas de TTT TTT HTA nécessaire TTT HTA TTT HTA urgent
nécessaire
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Principe généraux

uuuuuuuuuuu

Grade 0-2 Poursuivre Non Pas de chgt
Grade 3 Retarder jusqu’a grade <2 Réduire d’un pallier Tox <G2 discuter
augmentation dose
Grade 4 Retarde jusqu’a grade £ 2 Réduire d’un pallier
Envisager interruption
définitive

Si Arrét nécessaire du REGO > 4 semaine, stop prescription
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SAINT-ANTOINE

Nifedipine,

. Use cautiousl
calcium channel blockers Y

Verapamil

Diltiazem Contraindicated

C Z with Al (sunitinib,Sorafenib)
CYP3A4 inhibitors

Izzedine H et al. Ann Oncol 2009;20,807-815
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Fibrillation atriale non
valvulaire
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Shanafelt Leukemia & Lymphoma2017 , 587,
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Y o R e B M ey SRS
Study RR (95% CI) Weight (%)
1
|
Dreyling -1 2.54 (0.50,12.9) 18.92
I
Chanan-Khan  m— 3.00 (1.30,6.95) 66.69
Byrd - »13.1 (0.74,230) 4.75

Burger - 7.82 (0.99-61.7) 9.63

—— e —— o ——

Overall @ 3.86 (1.97,7.54) 100.00

0.0034 1 230

RR 3.9 (2-7.5) p< 0.001

Leong BLOQOD, 2016 ;128, 140-141
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" @ patients receiving ibrutinib Sdslplicis
h 0.5 -
— O.4
£ o2
= i _
E R
= O.1 -+
o-o —_ /,’_’_’_—
o 1 2 3 a s
Years from start of ibrutinib
Numbers at risk 582 343 243 123 51 15
3
15
10,3
10 6 7,5
5
0
6 Months 12 Months 24 Months

cumulative incidence

Wiczer blood Advances 2017 ; 1,20 :
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FAC LTE DE MEDECINE

£ CharacteriJatioR oY att Pt HsHHtat B Sever e eveRteteported in ?1?
ibrutinib randomized controlled registration trials
Significant factors for development of AF

—a— 4.868 (2.533-9.358)
4 3.595 (1.703-7.588)

History of atrial fibrillation

Ibrutinib treatment

—— 3.489 (1.850-6.578)
——— 3.906 (1.889-8.076)

Age (Ref: <65)

65-74 —a— 3.023 (1.493-6.119)
& } 2.958 (1.266-6.913)
75+ S 3.163 (1.448-6.909)
i . 4 ! 3.538 (1.416-8.844)
Hypertension —a— 2.705 (1.585-4.618)
H—— 1.669 (0.893-3.118)

|

|

|
Hyperlipidemia | —a— 2.649 (1.305-5.377)
H—&— 1.942 (0.882-4.277)

|

0.1 1 10
HR and 95% ClI
M Univariate < Multivariate

Brown Haematologica 2017 :102:17¢
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RS 0 L ative incidence, risk factors, and management of atrial ~*®"
fibrillation
in patients receiving ibrutinib
All AF
20
18
16
14
12 10,5
10
8
6
4
2 1,3
A | |
Stroke / TIA Major Bleeding events
T AL AF

Wiczer blood Advances 2017 ; 1,20 :
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SAINT-ANTOINE
EEEEEEEEEEEEEEEEE

FTnCIdence and risk factors of bleeding-related adverse events in
patients with chronic lymphocytic leukemia treated with ibrutinib

100
90
80
70
60
50
40 37 %

30

20 14 %
10 7% 5 %
1 0 0 1 0 0

0 —— ——

0-3M 3-6M 6-9 M 9-12 M >12 M

Lipsky AH Haematologica. 2015 ;100 :1 571-8



UPmC@ How to prevent LV systolic dysfunction secundary to chemotherapy? Q) gji:i::
§ SAINT-ANTOINE

Torsades de pointes - ECG

F ;
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Bazett QTc=QT(HR/60)1/2
Fridericia QTc=QT(HR/60)1/3

Framingham QTc=QT+0,154 (1-RR)

Hodges QT+105(1/RR-1)

Strevel et al. J Clin Oncol, 2007; 25 : 3362
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—Jacteurs associes a une prolongahon dl

QT

Congenital : Syndrome du QT long

Cardiopathie : HVG, Dysfonction VG, cardiopathie ischémique, Trouble
conductif

Métabolique : HypoK+,HypoMG, HypoCA+, Hypothyroidie

Psychotropes : amitriptyline,haloperidol

Antibiotiques : Clarithromycin, Quinilone

Antihistaminiques : Terfenadine

Autre : Domperidone, Cisapride, droperidol, Tacrolimus , Tamox
5 hybdroxy trytamine antagonist

Strevel et al. J Clin Oncol, 2007; 25 : 3362



How to prevent LV systolic dysfunction secundary to chemotherapy?
Initiation traitement SAINT-ANTOINE
Examen clinique : Asymptomatique ?
HTA?, ICA?, DT ?
Ordonnance ?

FACULTE DE MEDECINE

Inhibiteur CYP3A4 ?
ECG:QTm /QTcF
metabolisme : K+ / Mg 2+ Fonction hépatique

Suivi
Examen clinique : Asymptomatique ?
ECG : D7, periodique, apres changement dose
surveillance K+ / Mg 2 +

Stop Nilotinib
Si Symptomatique
If QTc > 450 msec




SAINT-ANTOINE

UuPMmcC ow to preven 4 cti chemotherapy?
| @ﬁ How to p Pﬁg@ défﬁ t Chraflag é h therapy

EEEEEEEEEEEEEEEEE

> 480 msec Stop Nilotinib Verifier et corriger K
+,Mg2+
Vérifier interaction
meédicamenteuse
Veérifier Interaction
CYP
< 450 msec Reprendre Nilotinib ECG a chaque
Dose Initiale changement de dose
Si 450 < QtcF <480 | Diminuer Posologie 400 ECG a chaque
msec mg/j changement de dose
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How to prevent LV systolic dysfunction secundary to chemotherapy?
s and risks of frontline nilotinib vs imatinib for chronic myelol sanr-anione

Hop toux
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leukemia in chronic phase: 5-year update of the randomized ENESTnd trial

Nilotinib 300 mg x 2 Nilotinib 400 mg x 2 Imatinib 400 mg
N=279 N=277 N=280
N(%) N(%)
Any Grade Any Grade Any Grade
grade 3/4 grade 3/4 grade 3/4
HTN 29 4 (1,4) 23 (8,3) 3(1,1 |12 4,3) | 1(0,4)
(10,4)
Symp QTc 5(1,8) 2 (0,7) 7 (2,5) 2 (0,7) 8(2,9) | 4(1,4)
prolongation
Ischemic heart | 11 (3,9) 6 (2,2) 24 (8,7) 17 (6,1) | 5(1,8) | 4(1,4)
disease
Cardiovascular | 4 (1,4) 3(1,1) 9 (3,2) 6 (2,2) 1(0,4) | 1(0,4)
events
Peripheral 7 (2,5) 4 (1,4) 7 (2,5) 3(1,1) 0 0
artery disease

Leukemia 2016 ; 30 : 1044 — 1054
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FACULTE DE MEDECINE ASSISTANCE HOPITAUX
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Ponatinib et evenement cardio
vasculaire

UPmC@ How to prevent LV systolic dysfunction secundary to chemotherapy? Q) E%ﬁ;‘“é"i
3

Ponatinib
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FACULTE DE MEDECINE ﬁ SAINT-ANTOINE

Classification ESC 2012 du risque de mortalité cardiovasculaire
globale a 10 ans

Trés élevé Maladie cardiovasculaire documentée
Infarctus du myocarde
Syndrome coronarien
Accident vasculaire cérébral ischémique
Artériopathie périphérique
Revascularisation artérielle

Diabéte avec au moins 1 autre facteur de risque
cardiovasculaire majeur ou atteinte microvasculaire
Insuffisance rénale chronique sévére
SCORE® > 10 %

Elevé Un facteur de risque majeur trés élevé
(HTA sévere, dyslipidémie familiale)
Diabéte sans autre facteur de risque
cardiovasculaire majeur et sans atteinte
microvasculaire
Insuffisance rénale chronique modérée
SCORE® > 5 % et < 10 %

Moyen SCORE®>1 % et <5 9%

Faible SCORE® < 1 %
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SAINT-ANTOINE

FACULTE DE MEDECINE
F

LMC-PC RISQUE OPTIONS
AU DIAGNOSTIC CARDIOVASCULAIRE THERAPEUTIQUES
4 N
IMATINIB
e ~ Faible/moyen _> ou
Sokal: NILOTINIB
Faible ou intermédiaire \ /
et 4 N
Pas d’ACA
\_ Y, Elevé/tres éleve _— IMATINIB
\_ J
4 N
_ NILOTINIB
4 ™\ Faible/moyen — ou
Sokal: / IMATINIB
Elevé \_ J
ou 4 N
\ Présence dACA y S IMATINIB
Elevé/tres éleve — ou discuter:
NILOTINIB
. J

Rea Bull Cancer 2016 ; 103 : 180 -
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1 12 |
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4 E 10
[
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£ =% 8
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< E 64
£ | &
2 4/
20 4 Normal mPAP is 14 + 3 mmHg, 2
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10 0.
. last . last
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o=@ [RA
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©—0 No treatment

Montani et al. Circulation 2012;125,2128-2137
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FACULTE DE MEDECINE " SAINT-ANTOINE

1- Anthracycline :
Strategie de depistage et de prevention

2- Thérapies moléculaires ciblées :
Reversibilite, Modulation de la posologie

3- Toxicites emergentes : AOMI, HTP
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SAINT-ANTOINE
FACULTE DE MEDECINE ASSISTANCE HOPITAUX
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SAINT-ANTOINE

Global longitudinal strain at low-dose anthracyclines chemotherapy,
for the prediction of subsequent cardiotoxicity

Parameters AUC 95 % Cl
GLS V1 0,76 0,58- 0, 88
GLS V2 0,82 0,52-0,99
Ab GLS 0,72 0,45-0,92
A GLS 0,74 0,48-0,94
LVEF V2 0,70 0,51-0,85

GLS V2 : - 17,45 after 150 mg/m2
Charbonnel, Eur Heart J Cardiovasc Imaging 2017 Jan 6. [Epub ahead of print]
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SAINT-ANTOINE

Global Longitudinal Strain as a predictor of cardiotoxicity
Absolute value of GLS

Author Pts Definition CT rate Echo Threshold
of cardiotoxicity
Charbonnel 48 + 10, 86 NHL, } LVEF>10uto<53% 7% 150 mg/ >-17,45%, GE
A+R15% 266 mg m Se 67 %, Sp97 %
Sawaya 50+ 10, 81 BC | LVEF >5% to < 55% +S 32% 3M > -19%, GE
A+T+R 60 % Or | LVEF 210 % to < 55% 240 Se 74% Sp 73 %
mg
Negishi 50+ 11 | LVEF 210 % 30% 6M >-20,5 %, GE
81 BC, 240 mg Se 96% Sp 66 %
A+T+R 62 %

Adapted from Charbonnel, Eur Heart J Cardiovasc Imaging 2017 Jan 6. [Epub ahead
of print
And Thavendiranathan J Am Coll Cardiol 2014; 25: 2571-68
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SAINT-ANTOINE

Global Longitudinal Strain as a predictor of cardiotoxicity
Relative reduction in GLS
Author Pts Definition of CT rate Ech Threshold
cardiotoxicity o}
Fallah 47+ 9 |l LVEF > 10 % to < 55% 24 % 3IM A 10,1 %, GE
42 BC, A+T+R 97 % +S 240mg/m Se 79% ,Sp 82 %
Negishi 50 + 11 | LVEF =10 % 30% 6 M A11 %, GE
81 BC, A+T+R 62 240mg/m Se 65 % Sp 94 %
Sawaya 47+ 9 | LVEF >5% to < 55% +S 21 % 3IM A10 %, GE
49 BC ,A+T+R 12 % Or | LVEF 210 % to < 240mg/m Se 86 %, Sp 86 %
55%
Baratta 47 + 16 | LVEF 5% to < 55% +S 19,4 % 3IM A15 %, GE
36 B/H ,A+T+R0 % Or | LVEF 210 % to < 139mg/ Se 86 %, Sp 86 %
55% m2
Mornos 51 + 11 | LVEF >5% to < 55% +S 13% 6 W A13,1 %, GE
74B/H ,A+RO0% Or | LVEF 210 % to < 178mg/ Se79%,Sp73%
55% m2
Kang 54 + 14 l LVEF 5% to < 55% +S 18,7 % 3c A 15,9 %, GE
75H A Or | LVEF 210 % to < 300mg/ Se 86 %,Sp75%
% m2
Adapted from Charbpnnel, Eur Heart J Cardioyasc Imaging 201) Jan 6. [Epub ah
Baratta 47 + 16 | LVEF 210 % to < 55% | 19,4% | 3¢ A9 %, GE
36 B/H ,A+T+R 0 % 268mg/ Se 84 %, Sp 80 %
m2

ead of

@ U()piff}ux
Paris Est
SAINT-ANTOINE

ASSISTANCE HOPITAUX
PUBLIQUE DE_PARIS
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Usefulness of Integrating Heart Failure Risk Factors Into Impairment of Global Longitudinal Strain to Predict Anthracycline-Related Cardiac Dysfunction.

ROC Curves for Comparisons
1.00 -

No CTRCD

0.75 +

Risk of CTRCD

0.50

Sensitivity

CTRCD I
0.00

.25

Int. risk

High risk
Low risk

0.00

T T T T T
0.00 0.25 050 0.75 1.00

1 - Specificity

ROC Curve (Area)
=== Demographics only (0.8674)
Echo only (0.8440)
-——-= Demographics+Echo (0.9629)

Milks MW, Am J Cardiol. 2018 ;121:867-873.
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Long-term cardiovascular health in adult cancer survivors

I I I I I I
Coronary artery disease : : : : Coronary sclerosis Angina Myocardial infarction Ischaemic cardiomyopathy

I I I I I I

I I I I I I
Valvular heart disease : : : : Valvular sclerosis Stenosis - regurgitation Clinical complaints / intervention

| | | | I |

I I I I I I
Pericardial disease : Pericarditis w : : Constrictive pericarditis

I I I I I I

| | | I
Heart failure : : : : Late onset heart failure (ischaemia / valvular disease)

Anticancer -
Years since exposure 20 years

treatment

Coronary artery disease

Heart failure

Hypertension

1 1
I |

|
1
1
|
1
|
|
|
Pericardial disease : Pericarditis
|
|
|
|
1
|
|

Naaktgeboren Maturitas 2017 ; 105 : 37-45
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| - {rCancer Risk:

{'CANCER CANCER - Less therapy
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Long-Term Cardiac Safety Analysis of NCCTG N9831 (Alliance)

Adjuvant Trastuzumab Trial

A 10 Arm A (AC->T), n =664 LVEF 50-54.9
----- ArmB (AC->T->H),n=710
- === Arm C (AC->TH), n=570 LVEF 55-64.9
o
8 g 8 Age 51-59 years
59
T T 6 Age > 60 years
c s
; w Hypertension Meds
25 4 34%
8% "
K ! et 2.8%
g © J"fl' BMI =30
© - 0.6%
Race Other

1 2 3 4 5 6
Time Since Startof Post-AC Treatment (years)

Radiotherapy

Cardiac Risk Score

Advani J Clin Oncol 2015 ; 34:581-587

5 6 7
Hazard Ratio

8

9 10 11 12

HR

3.63

2.75

1.45

3.25

2.40

1.92

2.12

1.42

0.61

1.04

95% Cl

1.22t0 10.8

1.2910 5.86

0.67 to 3.14

1.565t0 6.81

1.24t0 4.65

0.78 to 4.69

0.93 to 4.82

0.65 to 3.08

0.32to 1.17

1.02 to 1.07

®

Hopitaux
Universitaires

Paris Est

SAINT-ANTOINE

ASSISTANCE
PUBLIQUE

HOPITAUX
DE PARIS



@ How to prevent LV systolic dysfunction secundary to chemotherapy? Q) Paris Est

> SAINT-ANTOINE
FACULTE DE MEDECINE ﬁ
F

Cumulative Incidence of heart failure or cardiomyopathy during first 3
years after diagnosis by cancer therapy

All cancer |ATC + ATC TZM |Other None
TZM Chemotherapy
1 year 7.5% 22 % 9.8% 16.7 % |8.4 % 7 %
2 years 13.3% 33.2 % 15.3 % 23.2% (13.7 % 2/2.8
3 years 18.7 % 41.9 % 20.2 % 32.1% |19.2 % 3/8'1

HF or CM are common complications after trastuzumab therapy
for older women, with higher rates than those reported from
clinical trials.

Chen J Am Coll Cardiol 2012 ; 60 : 2504 - 12
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L e I e e S AL R SAINT-ANTOINE

l l l |

6 mo 9 mo 12 mo 15 mo

Bascline 3 mo (post
Anthracycli

L A ¥ . |

= " L =
Anthracyclin TrfStuzumab Trastuzumab
aclitaxel

Parameters measured at completion of ATC

L
il

B Se WSp WPPV B NPV

87 93 g7 91

LS <19 % usTnl>30pg/ml LS<19 and usTn>30 LS<19 or usTn>30

Longitudinal strain < 19 % remained the only independent predictor of

cardiotoxicity in multivariate analysis
Peak systolic longitudinal strain was calculated by averaging the values of peak systolic

strain in the basal and midventricular segments of the 4- and 2-chamber views

Sawaya Circ Cardiovasc Imaging. 2012;5:596-603



