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Epidemiology

Increasing incidence of tumor

Global Burden of Disease Cancer Collaboration JAMA 2017







The good news

Decreased
H >20% 5
.| [ >10%-20%
" | [ o%-10%
Increased
[]0%-10%
[ >10%-20%

B >20%

Tumor mortality reduction

Global Burden of Disease Cancer Collaboration JAMA 2017




Vascular Toxicities of Cancer Therapies

Herrmann J et al. Circulation 2016



Hypertension and anti-hypertensive drugs

Natural agents: Vinca Alkaloids Ab anti VEGF
Vincristine Bevacizumab

Vinblastine
Steroids
Taxanes Prednisone

Docetaxel

Paclitaxel

Proteasome inhibitors

Anti Tyr K (Bortezomib)
Dasatinib Carfilzomib

Imatinib

Lapatinib

Sorafenib

Sunitinib

Pazopanib

Modlfied from Milan A et al, Int J of Cancer 2014
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e 75 years old male

Myeloma related organ damage {3

Diagnosis
2010
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Therapy

Ciclofosfamide
Desametasone <:::::::>
Lenalidomide

(Diarrhea e hypoK)




Clinical Scenario Franco

e 75 years old male

Myeloma related organ damage {3

Diagnosis
2010
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Therapy — Continuation

Ciclofosfamide
Desametasone <:::::::>
Lenalidomide

(Diarrhea e hypoK)



Clinical Scenario Franco

e 75 years old male

Myeloma related organ damage {3

Diagnosis \\\ ////,//w Relapse 2018
2010 VGPR 2017

Relapse

Therapy — Continuation— Therapy

Ciclofosfamide Bortezomib o
Desametasone <:::::::> Desametasone
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Clinical Scenario Franco

e 75 years old male

Myeloma related organ damage {3

, Diagnosis \\\ /////,/» Relapse 2018
Hypertension 2010 VGPR 2017

Relapse
2010 | |
Lercanidipine | ‘

Terapia — Mantenim —— Terapia

Ciclofosfamide Bortezomib o
Desametasone <:::::::> Desametasone

Lenalidomide

(Diarrea e ipoK)



Clinical Scenario

e Carfilzomib therapy
suggested




CARFILZOMIB
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N-cap pharmacophore

Tetrapeptide
(hPhe-Leu-Phe-Leu)

/265 Proteasome\ Carfilzomib inhibits the
1 \\ proteasome
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Cellular Ubiquitin
protein 2 :
Protein tagged for degradation
by proteasomes

Milan et al Curr Hyp review 2018




CARFILZOMIB

Carfilzomib and dexamethasone versus bortezomib and
dexamethasone for patients with relapsed or refractory
multiple myeloma (ENDEAVOR): a randomised, phase 3,
open-label, multicentre study

Meletios A Dimopoulos®, Philippe Moreau*, Antonio Palumbo, Douglas Joshua, Ludek Pour, Roman Hdjek, Thierry Facon, Heinz Ludwig, Albert Oriol,
Hartmut Goldschmidt, Laura Rosifiol, Jan Straub, Aleksandr Suvorov, Carla Araujo, Elena Rimashevskaya, Tomas Pika, Gianluca Gaidano, Katja Weisel,
Vesselina Goranova-Marinova, Anthony Schwarer, Leonard Minuk, Tamds Masszi, levgenii Karamanesht, Massimo Offidani, Vania Hungria,

Andrew Spencer, Robert Z Orlowski, Heidi H Gillenwater, Nehal Mohamed, Shibao Feng, Wee-Joo Chng, for the ENDEAVOR investigators

A Carfilzomib group Bortezomib group
100 (n=464) (n=465)
Median progression-free 187 (95% Cl 15:6-NE)  9-4 (95% Cl 8:-4-10-4)
2 80- survival (months)
£ HR 0-53 (0-44-0-65); p<0-0001
[
>
e
a2 60
g :
§ 40 \.‘\\
: N
- 20 - g S + 4
—— Carfilzomib group
—— Bortezomib group
0 T T T T 1
0 6 12 18 24 30
Number at risk
Carfilzomibgroup 464 331 144 4 4 0
Bortezomib group 465 252 81 12 1 0

Lancet Oncol 2015




Carfilzomib and cardiovascular adverse events

Table 1. Incidence (in %) of cardiovascular events in patients with relapsed/refractory multiple myeloma treated with carfilzomib in phase 2 and 3 stud-
ies
sion Cardiac failure Ischemic heart disease Dyspnea

All grades Grade =3 All grades  Grade =3 All grades  Grade =3 Al grades Grade =3

Phase 3 studies

ASPIRE™™
KRd group (n=392) 14.3 43 6.4 3.8 5.9 3.3 194 2.8
Rd group (n=389) 6.9 1.8 4.1 1.8 4.6 2.1 14.9 1.8
ENDEAVOR®™*
Kd group (n=463) 25 9 <9 <6 <3 <2 28 b)
Vd group (n=456) 9 3 <4 <3 <4 <3 13 2
FOCUS*
Carfilzomib group (n=157) 15 3 5 2 15 1
CS+cyclophosphamide group (n=158) 6 0 1 1 9
Phase 2 studies®’
Carfilzomib (n=526) 72 5.7 3.4 1.3

Bringhen, Milan, Ferri EMN& et al. Haematologica 2018




Clinical Scenario Franco

Ankle Brachial Index

Differenza destra VS. sinistra significativa? OSi @ No

Esame obiettivo @ Nella norma O Si segnala

Altezza 155 cm Peso 55 kg Circonferenza addominale 83 om BMI 22,89
Clinostatismo Semiortostatismo Ortostatismo
Sx Dx Sx Dx Sx Dx
PAS 140 PAS 137 147 PAS 159
PAD 81 PAD 67 70 PAD 92
FC 93 bpm FC 99 bpm FC 95 bpm
PASAnkle mmHg




Agenda

Can the patient stbegin Carfilzomib therapy?

What’s his cardiovascular risk?

Do we need further informations?




Can the patient begin Carfilzomib therapy?

Indication for carfilzomib treatment is a
clinical indication.

=> Haematological indication




Can the patient begin Carfilzomib therapy?

ASPIRE ENDEAVOR

KRd Kd
NNH CHF grade 23 102.8 30.8
Hypertension 75 12.9

Chari et al 2081 Blood Adv



Can the patient begin Carfilzomib therapy?

ASPIRE ENDEAVOR

KRd Kd
NNH CHF grade 23 102.8 30.8
Hypertension 75 12.9

NNT PFS 8.5 2.5

Chari et al 2081 Blood Adv



Agenda

What’s his cardiovascular risk?




@ European Heart Journal ESC CPG POSITION PAPER

EEEEEEEE doi:10.1093/eurheartj/ehw211

OOOOOOOOO

2016 ESC Position Paper on cancer treatments
and cardiovascular toxicity developed under the
auspices of the ESC Committee for Practice

Guidelines Zamorano et al 2016




Fattori di rischio

Current myocardial disease

Demographic and other
CV risk factors

* Heart failure (with either preserved
or reduced ejection fraction)

* Asymptomatic LV dysfunction
(LVEF <50% or high natriuretic
peptide?)

* Evidence of CAD (previous
myocardial infarction, angina, PCl or
CABG, myocardial ischaemia)

* Moderate and severe VHD with
LVH or LV impairment

* Hypertensive heart disease with
LV hypertrophy

* Hypertrophic cardiomyopathy

* Dilated cardiomyopathy

* Restrictive cardiomyopathy

* Cardiac sarcoidosis with myocardial
involvement

* Significant cardiac arrhythmias
(e.g-AF, ventricular tachyarrhythmias)

* Age (paediatric population
<18 years; >50 years for
trastuzumab; >65 years for
anthracyclines)

* Family history of premature
CV disease (<50 years)

* Arterial hypertension

* Diabetes mellitus

* Hypercholesterolaemia

Previous cardiotoxic cancer Lifestyle risk factors

treatment

* Prior anthracycline use * Smoking

* Prior radiotherapy to chest or * High alcohol intake
mediastinum * Obesity

* Sedentary habit

Zamorano et

al Eur Heart J 2016




Risk stratification

BP (mmHgq) grading
Hypertension .
disease Other risk factors, High normal Grade 1 Grade 2 Grade 3
staging HMOD, or disease | ggp 130-139 SBP 140-159 SBP 160-179 SBP >180
DBP 85-89 DBP 90-99 DBP 100-109 or DBP =110
No other risk Low risk Low risk Moderate risk g
factors

Stage 1

(uncomplicated) | 1or 2 risk factors Low risk Moderate risk q

Low to

=3 risk factors

Moderate risk

HMOD, CKD grade

(as srr:ags:;atic 3, or diabetes
y_ P mellitus without
disease)
organ damage
Established CVD,
Stage 3 CKD grade >4, or
(established . .
. diabetes mellitus
disease)

with organ damage

Williams et

al.

®
o
N
T
%]
Ll
S~
8)
(%]
Ll
©

ESC/ESH 2018




Risk stratification

Demographic characteristics and laboratory parameters

Sex® (men >women)

a

Age

Smoking (current or past history)®

Total cholesterol* and HDL-C

Uric acid

Diabetes®

Overweight or obesity

Family history of premature CVD (men aged <55 years and women aged <65 years)

Family or parental history of early-onset hypertension

Early-onset menopause

Sedentary lifestyle

Psychosocial and socioeconomic factors

Heart rate (resting values >80 beats/min)

Williams et al. ESC/ESH 2018




Agenda

Do we need further informations?




Which road map?

A. ‘Out of office’ BP assessment
- Ambulatory blood pressure
monitoring
- HBPM (home blood pressure)

B. Hypertensive mediated organ
damage (HMOD)

C. Hypertensive therapy

Milan A et al. Curr Hypert Review 2018




24h ambulatory blood pressure monitoring
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About 96 samples in 24h



Blood pressur pattern
24h ambulatory blood pressure monitoring

n. 70 pt CARF

8%
31%

22%

| Ipertesi M Normotesi [I/HCI Masked

Milan A. Personal data



24h ambulatory blood pressure monitoring

O ELEELLs SN F T NILS IVMALLI W e W) W) A FE  ALis 4 o SAEEEEE

Monitoraggio pressorio delle 24 ore

Medico: Dr. Alberto Milan

—
A fica AG
Data esame 27/03/2018 ’a nagira 'caNo Diabete 'Si ® No Nefropatia 'Si ® No \
_(‘~4
~J
Referto
Motivo Esame ARTU % di misurazioni effettuate 100 %
Anagrafica
Pas Pad Media FC DS
»
24 h 152 84 106 83 16,16 :_;3;
edico
Day Time 158 89 111 87 13,59 - -
of
Night Time 140 75 96 73 14,99
Elimina
A Ne—

Qualita dell'esame

buona % mis. eff.

Medie dei valori pressori 24 ore
152/84 (<130/80) oltre i limiti di riferimento
Medie dei valori pressori diurni
158/ 89 (<135/85) oltre i limiti di riferimento
Medie dei valori pressori notturni

140/ 75 (<120/70) oltre i limiti di riferimento

Dipping notturno

100 9% Dipping 11 9% (>10%) presente

Pressione differenziale

PP 24h 68 (<53 mm Hg) oltre i limiti di riferimento

Variabilita pressoria

15 | (<11) accentuata

Variabilita della frequenza cardiaca

Commento

Livelli di pressione arteriosa sistolici diurni, notturni e 24h al di sopra dei livelli di normalita




Home blood pressure monitoring

Mean of 3 measurements

Date SBP DBP hour




Which road map?

B. Hypertensive mediated organ
damage (HMOD)

Milan A et al. Curr Hypert Review 2018




Which road map?

Table 6 Proposed diagnostic tools for the detection of cardiotoxicity

Technique

Currently available diagnostic
criteria

Advantages

Major limitations

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

* 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.

* Wide availability.

* Lack of radiation.

* Assessment of haemodynamics and
other cardiac structures.

* Inter-observer variability.

* Image quality.

* GLS: inter-vendor variability, technical
requirements.

Nuclear cardiac imaging
(MUGA)

* >|0 percentage points decrease in
LVEF with a value <50% identifies
patients with cardiotoxicity.

* Reproducibility.

* Cumulative radiation 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 T /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-Is.

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

» Accuracy, reproducibility.
* Wide availability.
* High-sensitivity.

* Insufficient evidence to establish the
significance of subtle rises.
* Variations with different assays.

* Role for routine surveillance not
clearly established.

Zamorano ESC Position paper 2016




Echocardiography

Heart morphology

| LV mass cuve (g) = 1.04 x [ (IVS + LVID + PW)’ - (Lvioy'] |

Leading
edge

IVST

LVID

PWT

Onset
of QGRS -]

fLSE Convention |

thinnclbiin b b

Trai

edge

IVST

&nn Convention |

ling

LV mass = 0.80 X (LV mass cube) + 0.6 | | LV mass = (LV mass cue) - 14|

Left ventricular mass

Heart function

Peak Systolic Strain

Systolic daistolic and
Global longitudinal strain



ArTu - Results

GLS

13,09

15,57

18,09

-20,54

23,01

-25,59

28,07

Hypertensive mediated organ damage (HMOD)

n Global longitudinal strain

p= 0.002

p= 0.02

13,09

<1557

18,04

GLS

-205+

23,07 —_——

-25.57

28,07

1 I
Post Pl Con post Carfilzomib

disease 2018

Iannaccone et al. High blood pressure & cardiovasc




EF & GLS

Cardiovascular toxicity
n.40 pts post Carfilzomib therapy

EF before and after 6 monts
Carf
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Personal data



EF & GLS

Cardiovascular toxicity
n.40 pts post Carfilzomib therapy

EF before and after 6 monts

Carf GLS pre post 6 mesi
076 000 °
065 -1 B _@@5
060
| [ 010
055
050 —— -015 —
045 o
-020 X
040 °
935 _925 —
-030

Personal data



Left ventricular mass and Pulse wave velocity

Sopravvivenza libera da eventi (%)

Adverse cardiovascular events prediction

4 =0.02
1,04 p=0.003 71 p
| S -y,
R AN
= S |t
B -
0.8 + - . :":‘ 0,87 {7 + + ) ‘
4 1 Cf-PWV<9 m/s
" t t V] - —— 4+ +
- ]
| LVH - S
0.6+ P -;;‘_; 0,64 + +
= Cf-PWV29 m/s
s .. + .
’
0.4 L LVH + 2
+ : 'S
=
£
&
0,2 vn 0,24
0,04 0,0
T T T 1 T J T T T T
00 10,00 20,00 30,00 40,00 00 10,00 20,00 30,00 40,00
Intervallo temporale (mesi) Intervallo temporale (mesi)

Bruno G, Bringhen S et al submitted 2018




" Multiple Myeloma & Carfilzomib

PreviousToxicw ‘ Multiple Cardiovascular
therapy risk Factors

/' Reduced Elastic
reserve

Left Ventricular
Hypertrophy

lNitric-oxide
production

Arterial Hypertension

4

New Cardiovascular
events

Milan A et al. Curr Hypert Review 2018



Which road map?

C. Hypertensive therapy

Milan A et al. Curr Hypert Review 2018




Comprehensive assessment:
- History/physical examination
- Screening for CV risk factors
e ECG
— e ABPM or HBPM
e Echocardiogram

v

Correction of modifiable risk factors:
- Hypertension

- Diabetes

- Dyslipidemia

- Cigarette smoking

v

Start treatment

v

Monitoring:

- Vital sign

- HBPM

- Modifiable risk factors

|
v v v

If dyspnea If cardiac dysfuction
B 2920 mimkia Withhold CFZ Withhold CFZ
Withhold CFZ ; .
: : - Echocardiogram Echocardiogram (CMR or MUGA)
it RS SI=Ne i Ry Chest X-Ray Serum biomarkers

v

RAAS inhibitors
(either ACE-i or ARBS)

v

Calcium channel blockers
and/or diuretics

v

Beta blockers

Bringhen s, Milan A et al Submitted




—

If BP>140/90 mmHc¢
Withhold CFZ
Adjust anti-hypertensive il

v

RAAS inhibitors
(either ACE-i or ARB:

v

Calcium channel block
and/or diuretics

v

Beta blockers

Comprehensive assessment:
- History/physical examination
- Screening for CV risk factors

e ECG

e ABPM or HBPM

- Echocgrdiogram

If BP>140/90 mmHg:
Withhold CFZ

Adjust anti-hypertensive therapy

l

1. RAAS inhibitors
(either ACE-I or ARBs)

!

2. Calcium channel blockers
and/or diuretics

!

3. B-blockers

Bringhen s, Milan A et al Submitted

R

f cardiac dysfuction
Withhold CFZ

rdiogram (CMR or MUGA)

Serum biomarkers



Clinical senario

28/3/2018 Lercanidipine 10 mg

lPostpone Therapy

Lercanidipine 10 mg
Ramipril 10 mg




28/3/2018

17/4/2018

Clinical senario

Lercanidipine 10 mg

Postpone Therapy

Lercanidipine 10 mg
Ramipril 10 mg

|

Lercanidipine 10 mg Ramipril 10 mg
Hydroclortiazide 25 mg Spironolactone 25 mg




Clinical senario

28/3/2018 Lercanidipine 10 mg

Postpone Therapy

Lercanidipine 10 mg
Ramipril 10 mg

17/4/2018 i

Lercanidipine 10 mg Ramipril 10 mg
Hydroclortiazide 25 mg Spironolactone 25 mg

2/5/2018 Begin of the carfilzomib therapy



Clinical senario

28/3/2018 Lercanidipine 10 mg

Postpone Therapy

Lercanidipine 10 mg
Ramipril 10 mg

17/4/2018 i

Lercanidipine 10 mg Ramipril 10 mg
Hydroclortiazide 25 mg Spironolactone 25 mg

2/5/2018 Begin of the carfilzomib therapy

8 maggio PAO 145/89

Lercanidipine 10 mg Ramipril 10 mg
Hydroclorthizide 25 mg Spironolattone 25 mg
Nebivolol % cp Isosorb Mononitr 10 mgx3



What we already knew..

Arterial hypertension can be secondary to oncological therapy

Cardiac toxicity due to cancer therapy



Change of our perspective

"y
o
i

HMOD as predictive factor for cardiovascular adverse
events due to cancer therapy



n@gmail.com




