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Urban Myths and Reality

“For cancer patients,
cardiovascular outcomes do not

matter as much”
Dr. B., 63y, oncologist

“Cardiovascular surveillance in
cancer survivors — not sure this is
cost-effective, and who is going to

pay for this anyway?”
Dr. L., 67y, hematologist

“When | got the news that | had
heart failure, | was devastated

having just survived breast cancer”
Ms. R, 51y, breast cancer survivor

“I had no idea that cardiovascular
disease could be/could have such a

profound long-term impact”
Mr. A., 45y, Hodgkins lymphoma survivor

Source: Dr. Joerg Herrmann, USA
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Rationale
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Cardio-Oncology

* Preventing, identifying and treating CV complications of

cancer therapy

* Optimizing CV situation for cardiac patients who need

potentially cardiotoxic cancer treatment
* Facilitate cancer treatment in patients with CV complications

» Surveillance for late CV complications in cancer survivors

-
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LV Dysfunction / Heart Failure (Incidence %)

Myoc. Dysfunction Heart Failure
Anthracyclines | 1-48%
(Doxorubicin, Epirubicin, etc.) (dose dependent)

Alkylating agents 7-28%
(Cyclophosphamide, etc.) (dose dependent)

VEIGIE
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Antimicrotubule agents

(Doxotaxel, Paclitaxel) 1-13%
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]
1 Chemotherapeutics
]

Anti-HER2
(Trastuzumab, Lapatinib, 3-18% 0-4 %
Pertuzumab)

Anti-VEGF
(Bevacizumab, Sunitinib, 3-15% 1-10%
Sorafenib, Pazopanib etc.)

Targeted agents /
Biologicals

BCR-ABL inhibitors
(Imatinib, Dasatinib, Nilotinib)

1-4%

Proteasome inhibitors

(Bortezomib, Carfilzomib) 2-25%

>
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Chemotherapy agents Incidence (%) Small molecule tyrosine kinase inhibitors

Anthracyclines (dose dependent) Sunitinib 2.7-19

Pazopanib 7-11

Doxorubicin (Adriamycin)

400 mg/m? 3-5 Sorafenib 4-8
550 mg/m?* 136 Dasatinib 24
700 mg/m? 1848
Imatinib mesylate 0.2-2.7
Idarubicin (>90 mg/m?) 5-18
Lapatinib 0.2-1.5
Epirubicin (>900 mg/m?) 0.9-11.4
Nilotinib |
. > 2
Mitoxanthone >120 mg/m 2.6 Proteasome inhibitors
. . 2
Liposomal anthracyclines (>900 mg/m?) 2 Carfilzomib 1125
Alkylating agents Bortezomib 2-5
Cyclophosphamide 7-28 Miscellanous
Ifosfamide Everolimus <|
<10 g/m? 0.5 —
12.5-16 gfm? |7 Temsirolimus <I
Antimetabolites
Monoclonal antibodies
Clofarabine 27
— Trastuzumab [.7-20. %%
Antimicrotubule agents
, 14b
T 2313 Bevacizumab |.6—4

Paclitaxel <l Pertuzumab 0.7-1.2




Cardiotoxicity - Detection

Technique

Echocardiography:
- 3D-based LVEF
- 2D Simpson's LVEF
-GLS

Currently available diagnostic
criteria

« LVEF: >10 percentage points

decrease to a value below the LLN
suggests cardiotoxicity.

* GLS:> 15% relative percentage
reduction from baseline may suggest
risk of cardiotoxicity.

Advantages

* Wide availability.

* Lack of radiation,

* Assessment of haemedynamics and
other cardiac structures.

Major limitations

* Inter-observer variability.

* Image quality.

* GLS:inter-vendor variability, technical
requirements.

Nuclear cardiac imaging
(MUGA)

» > |( percentage points decraase in
LVEF with a value <50% identifies
patients with cardiotoxicity.

* Reproducibility.

* Cumulative radition exposure,

+ Limited structural and functional
information on other cardiac
structures.

Cardiac magnetic resonance

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

* 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).

Cardiac biomarkers:
- Troponin |
- High-sensitivity Troponin |
- BNP
- NT-proBNP

* A rise identifies patients receiving
anthracyclines who may benefit from
ACE-ls

* Routine role of BNP and NT-proBNP
in surveillance of high-risk patient
needs futher investigation.

* Accuracy, reproducibility.
* Wide availabilicy.
* High-sensitivity.

* Insufficient evidence to establish the
significance of subtle rises.

* Variations with different assays.

* Role for routine surveillance not
clearly established.
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CV Complications of Cancer Rx
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Risk factors for QT prolongation

Electrolyte imbalance

* Nausea and emesis

* Diarrhoea

¢ Treatment with loop diuretics

Family history of sudden death (occult
congenital LQTS or genetic

polymorphisms)

* Hypokalaemia (£3.5 mEq/L)
* Hypomagnesaemia (<1.6 mg/dL)
* Hypocalcaemia (<8.5 mg/dL)

Personal history of syncope

Baseline QTc interval

Hypothyroidism prolongation

Concurrent use of QT-prolonging drugs Female gender, Advanced age
¢ Antiarrhythmic

* Anti-infective

¢ Antibiotic

¢ Antifungal

¢ Psychotropic, Antidepressant, Antipsychotic
* Antiemetic

® Antihistamine

Heart disease, Myocardial infarction

Correctable factors
Non Correctable factors

Impaired renal function, Impaired
hepatic drug metabolism

P
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QT prolongation and Torsade de Pointes

\ Q 0 0
: \.\ ;W g\' Anthracyclines
\)\"’/\3\1\‘* \ Doxondicin 14 =14 NA NA ‘
A § Histone deacetylase inhibitors
\ \ Depsgeptide 4 20-238 NA NA
Vorinostat <I0 276 <l |
= oo ok Tyrosine kinase inhibitors
ar-. &' Axtind <10 NA NA NA
— me T Bosnb N 034 ” A
- Cabozantinib 10-13 NA NA NA
_,\_JN/MJ\,A_ Crizoeinib 913 15 13 |NA
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Niocnib 515 1947 <12 NA
QTc (ms) Male Female P bA A : K
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Prolonged >450 >460 Sk Eil B o s
Sunitiib 95154 |4 05 <.\
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>500 ms or delta >60 ms = Yo B=i5 & A Paaiial 535
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Arsenic triaxide | 354 3 |56 25
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QT prolongation and Torsade de Pointes

QTc (ms) Male Female

Prolonged >450 >460

>500 ms or delta >60 ms 2
higher risk of Torsade de Pointes

ESC CONGRESS (%

ROME 2016

Anthracyclines
Doxonubicin 14 114 NA | NA
Histona deacetylase inhibitors
Depsipeptide 4 20-238 NA NA
Voriosat <l 1276 <l |NA
Tyrosine kinase inhibitors
Axtnd <iD NA NA NA
Bowwtind NA a il | NA
Cabozantinib 10-13 NA NA NA
Cracenib %13 15 13 |NA
Dasatink -1 06-3 <14 NA
Lpatrab 613 I 81 |NA
Nioanib 515 1947 <12 NA
Parcpersh NA NA 2 |<03
Ponatinib <|0 NA NA NA
Sorafend 813 NA NA [NA
Sunitinb 95-154 14 05 <.l
Yandetan % 12-15 438 | Described % NA
Verurwiesh 13-15 6 16 Described. % NA
Others
Arsenic trioxide | 354 3 25-60 25
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QT prolongation and Torsade de Pointes

*« A 1l12-lead ECG + QT interval in all at baseline

* Repeated 12-lead ECG (baseline, 7-15 days after initiation or changes in dose, monthly during the first 3 months)
in pts. at risk (history of QT prolongation, relevant cardiac disease, treated with QT-prolonging drugs,
bradycardia, thyroid dysfunction or electrolyte abnormalities)

* (Consider discontinuation or alternative if the QTc is >500 ms, QTc prolongation is >60 ms or dysrhythmias are
encountered. Treatment can be resumed at a reduced dose once the QTc normalizes

* Conditions known to provoke torsades de pointes, especially hypokalaemia and extreme bradycardia, should be
avoided in patients with drug-induced QT prolongation

* Exposure to other QT-prolonging drugs should be minimized in patients treated with potentially QT-prolonging
chemotherapy

* Torsade de tointes: unusual. IV administration of magnesium sulphate (10 mL) and, in some acute situations,
overdrive transvenous pacing or isoprenaline titrated to a heart rate > 90 bpm. If sustained ventricular
arrhythmias and haemodynamic instability occur, non-synchronized defibrillation must be performed

ESC CONGRESS l\ﬂl Hesccongress www.escardio.org/ESC2016
ROME 2016




Rates of Vascular Events for Patients With Chronic
Myeloid Leukemia (CML) and Matched Non-cancer
Patients
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Lang et al, Clinical Lymphoma, Myeloma & Leukemia, 2016



Advances In kinase targeting: current
clinical use and clinical trials
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Rask-Andersen Trends Pharmacol Sci 2014:35
Wu et al. Trends Pharmacol Sci 2015:36

T. Mirault, IMCO 2017



Chronic Myeloid Leukemia and TKI

ot UK 2013
714 new cases
evonione vaosne o s (0.2% of cancers)
. SEw prevalence < 1%
ﬁ.,_. i‘l S 8"’“‘ median age: 65 years old
- -

www.cancerresearchuk.org

2007 2012
Nilotinib Bosutinib

2001 2006 2012
Imatinib Dasatinib Ponatinib T. Mirault, IMCO 2017

1st generation 2"d generation 3'd generation




Cardiovascular Toxicity of BCR-ABL1 Inhibitors

Kinase/TKI 50 | D B 0 3 ) ° ) o ] prafte ® [ 0
AB 83 46 L 792
\: 93 68 9 15 53
- 79 47 0 0 78 93
: 73 3 0 91
- 83 34 1 0 76
- 3 9 8 0 19 55
: 39 5 0
77 17 68 60
R3) | 92 31 3 17
DF : 22 7 22 94
23
» RO 77
PDGFR | o g 93
: 5 23 12 | 84
22 16 0 41 29 21

The numbers represent percent inhibition of kinase activity at 1 mmol/L of inhibitor.
Reported values less than 0 were set to 0. Red indicates 96% to 100% inhibition;
gold indicates 51% to 95% inhibition; and blue indicates 0% to 50% inhibition.



Early onset hypercholesterolemia induced by the 2™ -generation
tyrosine kinase inhibitor nilotinib in patients with chronic
phase-chronic myeloid leukemia

Delphine Rea,* Tristan Mirault,> Thomas Cluzeau,* Jean-Francois Gautier,® Francois Guilhot,* Hervé Dombret,*
and Emmanuel Messas?

1Service d’Héematologie Adulte, Hopital Saint-Louis, AP-HP, Paris; 2Service de Médecine Vasculaire and INSERM UMR970, PARCC,
Hopital Européen Georges Pompidou, AP-HP, Paris; *Service de Diabétologie et d’Endocrinologie, Hopital Lariboisiere, AP-HP, Paris;
*INSERM Centre d’Investigation Clinique 1402, CHU de Poitiers, France

Rea D,et al Haematologica; 2014;99:1197-203.

tristan.mirault@aphp.fr

IMCO 2017



Lipid profile during nilotinib therapy
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Lipid profile during other TKls: Ponatinib
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Need for lipid-lowering drugs when using nilotinib

* At baseline 4/27 (15%) pts had LDL-C levels above target thresholds for
lifestyle intervention and/or drug intervention

* At 3 months proportion increased up to 11/27 (41%) .

* In 2 pts, nilotinib was discontinued because of symptomatic (PAD n=1) or
primary resistance with onset of a T315| mutation (n=1).
These 2 pts respectively received imatinib or Ponatinib.

* In all patients, both TC and LDL-C rapidly decreased below target LDL-C
thresholds after statin initiation.

tristan.mirault@aphp.fr

IMCO 2017



Glycemia increase

fr— . j i
= 14 #Baseline =500 & paceline E G : l%/lagr?tlhng
= #Month 3 E B S 14
2 12 S 400 Month 3 £ 1o
E 10 = £
© =300 =10
w —
o 8 = = 8
S 1 2200 E
> 6 = o 4 NS
£ 4 £ 100 & 3 o
2 S 0 =
T 2 = 0
0 1 2 ® 0 1 2
Hour Hour a Hour
Fasting 1 hour 2 hours
Start Month 3 P Start Month 3 P Start Month 3 P
Glucose [mmol/l1] 5.25 5.80 5.80 8.05 4.50 6.20
Median (range) 8-6) | 2-8n || @3.05 | @o-127) "] @e-82) | 39-108 | ¥
Insulin [uIU/ml] 16.6 27.8 0,049 90.3 136.2 0329 45.7 127.0 0.193
Median (range) (10.8 - 69.0) (17.2-61.9) (28.6 - 455.5) | (51.3-339.0) | 77| (16.6 — 402.0) | (14.7 - 364.8) ;
C-peptide [pmol/ml] 0.87 0.94 0,375 3.05 3.82 0,103 2.39 3.28 032
Median (range) (0.54 - 2.40) (0.55-2.21) = (1.40-1249) | (1.82-8.01) 101.22-13.60) | (0.73-746) |

10 patients under nilotinib

Racil Z, et al. Haematologica; 2013;98:e124—6.

tristan.mirault@aphp.fr

IMCO 2017



Nilotinib

(European Medicines Agency Recommendations):

* Close cardiovascular monitoring;

* Fasting blood glucose before treatment and than as clinically
indicated;
 Fasting blood lipids at baseline, 3, 6, 12 months and than yearly.

Javid J. Moslehi and Michael Deininger, JCO, 2015



Ponatinib

Arterial SAE Rate in PACE Arterial SAE Rate in PACE Patients, Relative Risk
Risk Category Patients With Risk Category (%) Excluding Patients With Risk Category (%) (95% CI)

Age = 65 years 19 1 1.8(1.21t02.9)

History of ischemic cardiac disease 26 10 26(1.6t04.0)

Diabetes mellitus 26 11 2.4(1.5103.8)

Arterial hypertension 20 6 3.2(1.8t05.8)

Hypercholesterolemia 17 10 1.6(1.0t02.7)
No. of cardiac risk factors + history

of ischemic disease

0 6 15 0.4 (0.1 to 1.0)

1 8 15 0.6(0.3t01.1)

=2 18 7 2.5(1.4t04.5)

NOTE. Data adapted.®°
Abbreviations: PACE, Ponatinib Ph-Positive Acute Lymphoblastic Leukemia and Chronic Myeloid Leukemia Evaluation; SAE, serious adverse event.

Javid J. Moslehi and Michael Deininger, JCO, 2015



Ponatinib
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Risk Category

Arterial SAE Rate in PACE
Patients With Risk Category (%)

Arterial SAE Rate in PACE Patients,

Excluding Patients With Risk Category (%)

Relative Risk
(95% ClI)

Age = 65 years

History of ischemic cardiac disease
Diabetes mellitus

Arterial hypertension
Hypercholesterolemia

No. of cardiac risk factors + history
of ischemic disease

0
1
=2

19
26
26
20
17

1
10
11

6
10

15
15

1.8(1.21t02.9)
2.6(1.6t04.0)
2.4(1.5t03.8)
3.2(1.8t05.8)
1.6(1.0to 2.7)

0.4 (0.1 t01.0)
0.6(0.3t01.1)
2.5(1.41t04.5)

NOTE. Data adapted.®°

Abbreviations: PACE, Ponatinib Ph-Positive Acute Lymphoblastic Leukemia and Chronic Myeloid Leukemia Evaluation; SAE, serious adverse event.

Javid J. Moslehi and Michael Deininger, JCO, 2015
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ORIGINAL ARTICLE: RESEARCH

Ponatinib reduces viability, migration, and functionality of human
endothelial cells

Ayala Gover-Proaktor®*, Galit Granot®*, Saar Shapira®®, Oshrat Raz?, Oren Pasvolsky™<, Arnon Nagler®,
Dorit L. Lev?, Aida Inbal€, Ido Lubin®®, Pia Raanani® and Avi Leader®®

Felsenstein Medical Research Center, Tel Aviv, Israel; ®The Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel; “Division of
Hematology, Davidoff Cancer Center, Beilinson Hospital, Rabin Medical Center, Petah-Tikva, Israel; “Division of Hematology,
Chaim Sheba Medical Center, Tel Aviv, Israel

ABSTRACT ARTICLE HISTORY
Tyrosine kinase inhibitors (TKls) have revolutionized the prognosis of chronic myeloid leukemia. Received 26 April 2016
With the advent of highly efficacious therapy, the focus has shifted toward managing TKI Revised 9 August 2016
adverse effects, such as vascular adverse events (VAEs). We used an in vitro angiogenesis model ~ Accepted 11 September 2016

to investigate the TKl-associated VAEs. Our data show that imatinib, nilotinib, and ponatinib
reduce human umbilical vein endothelial cells (HUVECs) viability. Pharmacological concentrations Myeloid leukemias and

of ponatinib induced apoptosis, reduced migration, inhibited tube formation of HUVECs, and dysplasias; cell lines and
had a negative effect on endothelial progenitor cell (EPC) function. Furthermore, in HUVECs animal models;
transfected with VEGF receptor 2 (VEGFR2), the effect of ponatinib on tube formation and on all myeloproliferative disorders
parameters representing normal endothelial cell function was less prominent than in control

cells. This is the first report regarding the pathogenesis of ponatinib-associated VAEs. The antian-

giogenic effect of ponatinib, possibly mediated by VEGFR2 inhibition, as shown in our study, is

another piece in the intricate puzzle of TKl-associated VAEs.

KEYWORDS



Vascular Occlusive Events in Patients with Ph+ Leukemia
Treated with New-Generation TKIs vs Imatinib

10 RCTs
Peto Odds Ratio Favors | Favors New- N=3043 pts
Source (95% CI) Imatinib | Generation TKI P Value Weight, %
Bosutinib
NCT00574873-BELA 2.77 (0.39-19.77) —— : 31 100
Subtotal 2.77(0.39-19.77) —~n 31
Dasatinib
NCT00070499 7.39(0.15-372.38) — —> 32 7.37
NCT00103844-START-R 4.46 (0.23-86.51) : . .32 12.88
NCT00320190 0.09 (0.00-4.61) < . : 23 y 5
NCT00481247-DASISION 4.86(1.30-18.12) . .02 65.29
NCT00852566-NordCMLO06 8.09 (0.16-409.34) > .30 735
Subtotal 3.86(1.33-11.18) | .01
Nilotinib
NCT00471497-ENESTnd 3.31(1.95-5.61) S <.001 89.00
NCT00760877-ENESTcmr 4.45 (0.99-20.02) —— .052 11.00
Subtotal 3.42 (2.07-5.63) . @ <.001
Ponatinib
NCT01650805-EPIC 3.47 (1.23-9.78) —— .02 100
Subtotal 3.47 (1.23-9.78) | < .02
Overall 3.45(2.30-5.18) R <.001
IEAELRALLLL B AL S AL I AL
0.01 0.1 1.0 10 100
Peto Odds Ratio (95% Cl)

Douxfils et al, JAMA Oncology, 2016



Pulmonary hypertension
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N- 105 CML patients,
Imatinib — 37
Nilotinib- 30
Dasatinib -38

A TRPG > 31 mmHg- in 9 of 105 (8.6%) patients:
one (2:7%) treated with imatinib,

three (10-:0%) with nilotinib

five (13-2%) with dasatinib.

3- complained of dyspnea
6- asymptomatic

Minami et al, British J of Hematology, 2017

TRPG — tricuspid regurgitation peak gradient, >31 mm Hg suspicious for Pulmonary hypertension



Pulmonary hypertension
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Nilotinib- 30
Dasatinib -38

A TRPG > 31 mmHg- in 9 of 105 (8.6%) patients:

one (2:7%) treated with imatinib,
three (10-:0%) with nilotinib
five (13-2%) with dasatinib.

3- complained of dyspnea
6- asymptomatic

Minami et al, British J of Hematology, 2017

TRPG — tricuspid regurgitation peak gradient, >31 mm Hg suspicious for Pulmonary hypertension
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ESC CP Guidelines 2016 — Highlights: Dyslipidaemias
CV risk categories

2011 ESC Dyslipidaemias guidelines

2016 ESC Dyslipidaemias guidelines

Recommendation

Recommendation

VERY-HIGH CV risk:

- Documented CVD

- DM or type-1 DM with TOG
- GFR <60 mg/ml/1.72 m?

- 10 year risk SCORE =210%

VERY-HIGH CV risk:

- Documented CVD

- DM or type-1 DM with TOG

- Severe RD: GFR <30 mg/ml/1.73 m?
- 10 year risk SCORE 210%

HIGH CV risk:
- Markedly elevated single risk factor
- 10 year risk SCORE 25% and <10%

MODERATE CV risk:
- 10 year risk SCORE 21% and <5%

HIGH CV risk:

- Markedly elevated single risk factor

- 10 year risk SCORE 25% and <10%

- Moderate RD: GFR 30-59 mg/ml/1.73 m?

LOW CV risk:
- 10 year risk SCORE <1%

MODERATE CV risk:
- 10 year risk SCORE 21% and <5%

LOW CV risk:
- 10 year risk SCORE <1%

ESC '!_:’ONGRESS (ﬁ Hesccongress www.escardio.org/ESC2016
REME 2016




SCORE risk chart

10 year risk of fatal CVD
in low risk regions of Europe

[Nonsmoker | [ Smoker | A€ [Nonsmoker | [ Smoker |
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15% and over
10%-14%
5%-9%
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Intervention stratégies

Total CV risk LDL-C levels
I IRE] <70 mg/dL 70 to <100 mg/dL | 100 to <155 mg/dL | 155 to <190 mg/dL | 2190 mgldL
<1.8 mmol/L 1.8to <2.6 mmol/L | 2.6 to <4.0 mmol/L | 4.0 to <4.9 mmol/L | 24.9 mmol/L
Lifestyle advice,
<1 consider drug
if uncontrolled
Class/Level IIc IIC lla/A
Lifestyle advice, Lifestyle advice, Lifestyle advice,
=1to<5 consider drug consider drug consider drug
if uncontrolled if uncontrolled if uncontrolled
Class/Level I/IC lla/A la/A I/A
>5t0 <10 Lifestyle advice, Life:ntgl%ralji yice Lifestyle advice Lifestyle advice
of hichirick consider drug tesiton er?t and drug and drug
g if uncontrolled f treatment treatment
or most
Class/Level lla/A lla/A lla/A _ A
- - Lifestyle advice Lifestyle advice Lifestyle advice Lifestyle advice
3;0 ohri E-dak Lg:“sgl:;mce, and concomitant  and concomitant  and concomitant  and concomitant
1y g g drug treatment drug treatment drug treatment drug treatment
Class/Level la/A
www.escardio.org/guidelines SOCIETY OF

CARDIOLOGY*
European Heart Journal 2016;37:2315-2381-doi:10.1093/eurheartj/ehw106
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Assessment Imatinib Nilotinib Dasatinib Bosutinib Ponatinib

Baseline Follow good clinical practice
Clinical cardiovascular assessment, including blood pressure REC REC REC REC
Fasting glucose REC ACI ACI REC
Fasting lipid panel REC ACI ACI REC
Echocardiogram ACI ACI* ACI ACI
ECG RECTt REC ACI ACI
Ankle-brachial index REC ACI ACI REC
1-month follow-up
Clinical cardiovascular assessment REC REC ACI REC
Blood pressure check ACI ACI ACI REC
3- to 6-month follow-up
Clinical cardiovascular assessment REC REC REC REC
Blood pressure check REC ACI ACI REC
Fasting glucose REC ACI ACI ACI
Fasting lipid panel REC ACI ACI REC
Echocardiogram ACI ACI* ACI ACI
ECG ACIT ACI ACI ACI
Ankle-brachial index REC ACI ACI REC

NOTE. Practice guidelines regarding prevention of cardiovascular toxicity should be followed, including tobacco cessation counseling. In symptomatic patients or
those with high cardiovascular risk, consider referral to cardiologist.

Abbreviations: ACI, as clinically indicated; ECG, electrocardiogram; REC, recommended; TKI, tyrosine kinase inhibitor.

“Low threshold for an echocardiogram in patient considered for treatment or being treated with dasatinib who has cardiopulmonary symptoms.

TECG prior to starting, after 7 days after starting, and after each dose change (package insert).

Javid J. Moslehi and Michael Deininger, JCO, 2015



REVIEW Open Access

Tyrosine kinase inhibitor associated R s
vascular toxicity in chronic myeloid
leukemia

Oren Pasvolsky'?, Avi Leader'?, Zaza lakobishvili®?, Yishay Wasserstrum?®?, Ran Kornowski”* and Pia Raanani'?"

Table 2 Management and screening strategies for tyrosine kinase inhibitor - associated vascular adverse events
Strategy Comments
1. Prevention and risk assessment

Cardiovascular risk scoring for VAE risk stratification a) For example, the European Society of Cardiology (ESC) 2012 classification
b) Reliability of such a stratification in guiding TKI drug choice is uncertain

Atherosclerosis risk factor monitoring and management a) Use of accepted guidelines

(hypertension, diabetes mellitus, dyslipidemia, smoking etc.) b) Especially important for nilotinib and ponatinib

Echocardiogram Especially relevant for dasatinib as PAH screening

2. Monitoring tools
Periodic cardiovascular risk score

Atherosclerosis risk factor surveillance (hypertension, diabetes,
dyslipidemia, smoking etc.)

Subclinical radiological and/or laboratory markers a) May include ABI, US Doppler of selected blood vessels, IMT measurement
b) Clinical implication still investigational.
) ABI is the most commonly used screening measure in clinical practice

3. Treatment

Specific treatment for vascular toxicity Interdisciplinary approach (vascular surgeons, cardiologists/neurologists)
CML treatment modification options: Factors to be considered:

a) Drug continuation with increased vigilance a) Patient-related factors

b) Drug discontinuation, choosing different TKI b) VAE-related factors

¢) Dose reduction ¢) Disease-related factors

All strategies are for all TKIs unless stated otherwise. See text for full details
TKI tyrosine kinase inhibitor, VAE vascular associated events, PAH pulmonary arterial hypertension, ABI ankle brachial index, US ultrasound, IMT intimal media

thickness, CML chronic myeloid leukemia Pa svolsky et a I’ Ca rd io_oncology’ 2015



ABCDE Steps to Prevent Cardiovascular Disease in
Patients with CML treated with a TKI

A: Awareness of cardiovascular disease signs and symptoms
Aspirin (in select patients)

Ankle-brachial index measurement at baseline and follow-up to
document peripheral arterial disease

Blood pressure control
Cigarette/tobacco cessation

Cholesterol (regular monitoring and treatment, if treatment indicated)

: Diabetes mellitus (regular monitoring and treatment, if treatment
indicated)

D: Diet and weight management
E: Exercise

2 »
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Javid J. Moslehi and Michael Deininger, JCO, 2015



Life’s Simple 7’s

Blood

Pressure

Contiol

‘ Cholesterol

JNC 8, 2014°
ACC/AHA Cholesterol
Guidelines, 20132

NCCN Guidelines Smoking
Cessation, 2015%*°

US Dietary Guidelines Adv
Committee, 20151

ACC/AHA Lifestyle Mngmt
Guidelines, 20132

American Diabetes
Association, 20163

Physical Activity
Guidelines, 2008**

NCCN Survivorship, 20157
ACS/ASCO Breast Cancer
Survivors®

ACS/ASCO Prostate
Cancer Survivors®

X
X

X X

X X X X X

X X X X

X

X X
X X X X X
X X X X

INC, Joint National Commuittee; ACC, American College of Cardiology: AHA, American Heart Association; NCCN, National
Comprehensive Cancer Network; US, United States; Adv, advisory; Mngmt. management; ACS, American Cancer Society; ASCO,

American Society of Clinical Oncology



Incident CVD in ARIC (JACC, 2011)

35 1
; 30 1
2 i
40% | 7 25
g L
g 13 =
3 & Tl
2 g g 15 1
E 3 |
g 20%/ 8> 104
| , =
5 - L | ! =
Q By il é 5 . / Number of ideal health factors=0
, g ST g / Number of ideal health factors=1
. | ~p il e p.
0% -3 sanees P 0 — /" Number of ideal health factors=2
...... .,.'.“.‘,..-"""‘ " ‘ = 8 /" Number of ideal heaith factors=3
------ 1 —
¢ 4 o 2
o e ~ [ =
0 5 10 15
Follow-up (years) Number of ideal health behaviors

Patients with cancer in the Community Southern Cohort
had a median of 3 healthy behaviors with only 0.9%
achieving 6-7, compared with 1.7% in controls without
cancer (p < 0.001).



Circulation. 2013 Mar 26;127(12):1270-5. doi: 10.1161/CIRCULATIONAHA.112.001183. Epub 2013 Mar 18.

Ideal cardiovascular health is inversely associated with incident cancer: the Atherosclerosis Risk In
Communities study.
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Benefit of Adherence to Life’s Simple 7

* Extends beyond cardiovascular risk reduction
* May decrease the incidence of cancer

e Cancer and cardiovascular disease are not necessarily competing risks
but are both driven by common risk factors

* Modifying these shared risk factors may jointly attenuate the top two
causes of death in Western society.




Cardio-Oncology Service — Rabin Medical
Center Experience



Referral Criteria

Patients with decreased EF and in need of cancer therapy.

Cancer patients planned for potentially cardiotoxic agents and at increased risk
of cardiotoxicity as perceived by the medical oncologist.

Hemato-oncologic patients with cardiovascular involvement (CML, amyloidosis,
malignant infiltrative diseases of the heart, before and after bone marrow
transplantation).

Childhood cancer survivors (more than 10 years after chemotherapy and chest
radiotherapy).

Patients with cardiac tumors.
Cancer patients with heart rhythm disturbances.
Patients with malignancies and pericardial effusion.

Cardioncology Service - RMC Experience, Dr. Zaza lakobishvili



Investigations provided:

nwy "

 Anamnesis with careful review of oncologic treatment /

* Physical examination (incl BP/HR/weight/BMI)
e ECG with thorough monitoring of QT interval

e V-Scan ™(GE) — useful extension to physical examination Stethoscope
vs stethophone

* 6 minute walk test for heart failure patients

* Non-invasive hemodynamic assessment (cardiac output, peripheral
resistance, cardiac power index, fluid status) and follow-up at each
visit (NiCAS™)

* Ankle-brachial index measurement

Cardioncology Service - RMC Experience, Dr. Zaza lakobishvili 45



Investigations provided

2D echocardiography (serial) with increasing
implementation of speckle tracking

Troponin and BNP testing for ongoing chemotherapy
patients

MRI for cardiac amyloidosis or unclear cases of
cardiotoxicity (different kinetics of LGE)

Blood lipids, glucose, kidney functions, CBC, etc.

Nurse-led follow-up clinic for cardiac drug titration and
patient education
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Cardioncology Service - RMC Experience, Dr. Zaza lakobishvili




Cardioncology Service in Numbers

The Outpatient Clinic
8 Days a Month

Running for the
Past 3.5 years (since May 2013)

A Total of >1500
Visits

Follows more than 1000 Patients

20 New Patients
A Month on Average
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Distribution of Patients According to the Cancer Diagnosis

Others (Ovary, Amyloidosis
Thyroid, etc.) 9%
16%

Breast cancer

Heart Tumors 17%

5%

MM
8%

Lung Cancer DLBCL 15%

7%
AN CML
9% GU Tumors BMT 2%
10% 2%
® Amyloidosis B Breast cancer M DLBCL ® CML
EBMT 8 GU Tumors mGIT W Lung Cancer
MM B Heart Tumors W Others (Ovary, Thyroid, etc.)
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Reasons for Referral to Cardio-Oncology Clinic

Decreased LVEF 147 (25.7)
Pre-chemotherapy assessment 100 (17.5)
Arrhythmia 47 (8.0))
Hypertension (difficult to treat) 32(5.6)
Heart failure symptomatic 40(7.0)
Cardiomyopathy 55(9.6)
Syncope 10(1.8)
Palpitations 58(10.1)

Dyspnea evaluation 82(14.4)




Cancer-Related Treatment

I
All treatment 348 (100%)

Anthracyclines 118(33.9)

Monoclonal antibodies 89(25.6)

Tyrosine kinase inhibitors 52(14.9)

(TKiIs)

Other cancer therapy 89(25.6)

(including chest radiotherapy =

72)




Cardiac Risk Factors and Medications

Riskfacors |
Known coronary artery disease 76(16.2)
Hypertension 159(33.9)
Smoking 142(30.3)
Hyperlipidemia 162(34.6)
Diabetes 65(13.9)
Beta-blockers 49(10.4)
Aspirin 73(15.6)
Other antiplatelets 48(10.2)
OAC 40(8.5)
ACEi/ARB 102(21.8)
Statins 65(13.9)




Conclusions

* CML is associated with increased cardiovascular problems
* New generation TKls improve CML prognosis
e TKIs increased use leads to off-target cardiovascular effects

* Management of cardiovascular risk should be made by close
collaboration between hemato-oncologists and cardiologists at the
specialized cardio-oncology clinics



Can two walk together, except they be
agreed?

AMOS 3:3



