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Epidemiology

Global Burden of Disease Cancer Collaboration JAMA 2017

Increasing incidence of tumor





Global Burden of Disease Cancer Collaboration JAMA 2017

Tumor mortality reduction

The good news



Vascular Toxicities of Cancer Therapies

Herrmann J et al. Circulation 2016



Hypertension and anti-hypertensive drugs

Modified from Milan A et al, Int J of Cancer 2014

Natural agents: Vinca Alkaloids

Vincristine
Vinblastine

Taxanes

Docetaxel 
Paclitaxel

Anti Tyr K 

Dasatinib 
Imatinib 
Lapatinib

Sorafenib
Sunitinib 
Pazopanib

Ab anti VEGF

Bevacizumab

Steroids

Prednisone

Proteasome inhibitors

Carfilzomib

(Bortezomib)



Clinical Scenario Franco

• 75 years old male

Myeloma related organ damage YES

Diagnosis
2010

Therapy
Ciclofosfamide
Desametasone
Lenalidomide

11c

(Diarrhea e hypoK)
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• 75 years old male
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2018
2017

Relapse

Therapy
Bortezomib
Desametasone 8c

Relapse

• 75 years old male

Myeloma related organ damage YES

Diagnosis
2010

Clinical Scenario Franco

VGPR

Therapy
Ciclofosfamide
Desametasone
Lenalidomide

11c

(Diarrhea e hypoK)

Continuation



Terapia
Ciclofosfamide
Desametasone
Lenalidomide

11c

(Diarrea e ipoK)

Mantenim Terapia
Bortezomib
Desametasone 8c

Lercanidipine

2018
2017

Relapse

Relapse

• 75 years old male

Myeloma related organ damage YES

Diagnosis
2010 VGPRHypertension

2010

Clinical Scenario Franco



Clinical Scenario

•Carfilzomib therapy
suggested



CARFILZOMIB

Milan et al Curr Hyp review 2018



Lancet Oncol 2015

CARFILZOMIB



Carfilzomib and cardiovascular adverse events

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



Clinical Scenario Franco



Agenda

Can the patient stbegin Carfilzomib therapy?

What’s his cardiovascular risk?

Do we need further informations?



Indication for carfilzomib treatment is a 
clinical indication. 

=> Haematological indication

Can the patient begin Carfilzomib therapy?



Chari et al 2081 Blood Adv

Hypertension

ENDEAVORASPIRE
KdKRd

12.975

NNH CHF grade ≥3 30.8102.8
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Chari et al 2081 Blood Adv

NNT PFS

Hypertension

ENDEAVORASPIRE
KdKRd

12.975

2.58.5

NNH CHF grade ≥3 30.8102.8

Can the patient begin Carfilzomib therapy?

Indication for carfilzomib treatment is a 
clinical indication. 

=> Haematological indication



Agenda

Can the patient stbegin Carfilzomib therapy?

What’s his cardiovascular risk?

Do we need further informations?



Zamorano et al 2016



Fattori di rischio

Zamorano et al Eur Heart J 2016



Risk stratification

Williams et al. ESC/ESH 2018



Risk stratification

Williams et al. ESC/ESH 2018



Agenda

Can the patient stbegin Carfilzomib therapy?

What’s his cardiovascular risk?

Do we need further informations?



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

Which road map?



24h ambulatory blood pressure monitoring

About 96 samples in 24h 



Blood pressur pattern

31%

39%

22%

8%

Ipertesi Normotesi HCI Masked

n. 70 pt CARF

Milan A. Personal data

24h ambulatory blood pressure monitoring



24h ambulatory blood pressure monitoring



Home blood pressure monitoring

Date SBP DBP hour

Mean of 3 measurements



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

Which road map?



Zamorano ESC Position paper 2016

Which road map?



Echocardiography

Heart morphology Heart function

Left ventricular mass Systolic daistolic and 
Global longitudinal strain



ArTu - Results

p = 0.02 p = 0.002

Hypertensive mediated organ damage (HMOD)

Global longitudinal strain

Iannaccone et al. High blood pressure & cardiovasc disease 2018



EF & GLS
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Personal data

n.40 pts post Carfilzomib therapy

Cardiovascular toxicity
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Left ventricular mass and Pulse wave velocity

Bruno G, Bringhen S et al submitted 2018

Adverse cardiovascular events prediction



Artu Carfilzomib

Milan A et al. Curr Hypert Review 2018



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

Which road map?



Bringhen s, Milan A et al Submitted



Bringhen s, Milan A et al Submitted
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Clinical senario 

28/3/2018 Lercanidipine 10 mg

Lercanidipine 10 mg
Ramipril 10 mg

Postpone Therapy

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

17/4/2018

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 ½ 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

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



Thanks!

alberto.milan@gmail.com


