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Learning Objectives:

* Review the need for and practice of the
emerging field of cardio-oncology

 Know the factors that increase the risk of
cardiovascular complications in cancer patients

e Understand the difference between type | and
type Il cardiotoxicity

 Know how to monitor for and manage
chemotherapy-induced cardiomyopathy
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Case 1. Ms. M - 25 yo female

- Age 13 months: Acute myelomonocytic

- Chemotherapy X 2 yrs: etoposide, cytosine, adriamycin
- Age 3: Radiation therapy to cranium

- Complete remission since then

- Grade school: Decreasing exercise tolerance and DOE
- Age 20: *asthma’

- Age 25: CHF
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Ms M. — childhood cancer “survivor”

- Age 27: ICD implantation

- Inappropriate shocks due to recurrent atrial fibrillation
- Age 34. Afib ablation

- Recurrent heart failure hospitalizations

- Age 35: Upgrade to CRT-D

- Cardiogenic shock and LVAD implantation

- Heart transplantation w/early graft failure

- ECMO, Lower extremity compartment syndrome

- Comfort care; death at age 36



Chemotherapy and Cardiotoxicity

Cancer-Therapy
.y t ' :
Pre-existing aggravate 1|nduce Developing
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Anthracycline-Induced Cardiotoxicity
Pathology

| : A4~  Hypertrophy of
Myocyte loss with remaining myocytes
replacement fibrosis . 2

~ >
PP =

..............
-

Dilated Cardiomyopathy
MAYO Steinherz et al: Med Ped Oncol 24:352, 1995
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Prognosis
Anthracycline-Induced HF
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Peripartum

0,75

Idiopathic

Proportion of patients surviving
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OEILIIE Ischemic heart disease
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|
0,00 ! . . .
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NCES
Median survival HER2+ metastatic breast cancer
Median survival: 3.3 — 4.7 years
MAYO

CLINIC  Felker et al: NEJM 342:1077, 2000 Swain et al: CLEOPATRA NEJM 2015
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Anthracycline-Induced Cardiotoxicity (CHF)

Anthracyclines
N

Early Onset Late Onset
Chronic Chronic
Cardiotoxicity Cardiotoxicity

Cardiotoxicity

Within 1 week Within 1 year More than 1 year
of therapy after therapy after therapy
Days of therapy >6 months >5 years
Rare Y4 of cases ¥, of cases
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Chemotherapy and Cardiotoxicity

Nitrogen mustard as Decline in cancer mortality

induce cancer (NHL) remission of \\
regression . Choriocarcinoma
Antlfpla_tes _mduce Concept of Cure
remission in ALL Targeted
\ therapy

1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s

Purine analogues
6-mercaptopurine

Tyrosine kinase inhibitors
e.g. Imatinib, Sunitinib
|
Monoclonal antibodies
e.g. trastuzumab,bevacizumab

Cardio- Alkylating agents Anthra-
toxicity Cyclophosphamide cyclines

Vascular | pyrimidi v
yrimidine analogues inca Cisplati { - I
toxicity 5-fluorouracil alkaloids ISpiatin I aclitaxe I
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Cancer Statistics USA — 1990-2008
Survivors Increasing, Mortality Decreasing
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Cumulative CHF incidence (%)
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Childhood Cancer Survivors
Congestive Heart Failure — Stage C HF

35
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>250 mg/m?
anthracycline

<250 mg/m?
anthracycline

General
population

15 25 35 45 55 65 75 85

Time since diagnosis (years)
Yeh JM et al: Ann Intern Med; 160:661, 2014
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LIFE, INTERRUFTED

Lost in Transition After Cancer The New Mok Times
By SULEIKA JAOUAD MARCH 16, 2015501 F B 191 Commenis

MAYO
CLINIC

ad, who was 22 when she |
IR 5 T ety Rl WL, 0, PRI
W she felt far from healthy at aze 2




Heart Failure

Left Ventricular Dysfunction in Patients
Receiving Cardiotoxic Cancer Therapies
Are Clinicians Responding Optimally?
seoffrey J. Yoon, MD," Melinda L. Telli, MD,T David P. Kao, MD# Kelly Y. Matsuda, PHARMD,*

sert W son, MD,+ Ronald M. Witteles, MD*
; and Denver, Co /

Objectives The purpose of this study was to examine treatment practices for cancer therapy-associated d sed left ven-
tricular ejection fraction (LVEF) detected on echocardiography and whether management was consistent with

Conclusions: Many cancer survivors are not receiving
treatment consistent with heart failure guidelines. There is
substantial opportunity for collaboration between oncologists
and cardiologists to improve the care of oncology patients
receiving cardiotoxic therapy.

TR TIGI W S T ST | e P BT TR R S PR TS STy e

therapy. an
Jiotensin-cor

Conclusions
oration between oncologists and cardiologists t ve the care of oncology patients
receiving cardi > therapy.  (J Am Coll Cardiol 2010:56:1644-50) © 2010 by the American College of
Cardiology Foundation
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The call for “Cardio-Oncology”

DOI: 10.1093/nci/djp440 © The Author 2009. Published by Oxford University Press.
Advance Access publication on December 10, 2009, This is an Open Access article distributed under the terms of the Creative Commons Attribution
Mon-Commercial License (http:/creativecommons.org/licenses/by-nci2.5), which permits unrestricted

non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cardiotoxicity of Anticancer Drugs: The Need for
Cardio-Oncology and Cardio-Oncological Prevention

Adriana Albini, Giuseppina Pennesi, Francesco Donatelli, Rosaria Cammarota, Silvio De Flora, Douglas M. Noonan
Manuscript received April 12, 2009; revised October 9, 2009; accepted November 4, 2008,

Correspondence to: Adriana Albini, PhD, Oncology Research Division, Istituto di Ricerca e Cura a Carattere Scientifico MultiMedica, Via Fantoli 16/15,
20138 Milano, ltaly (e-mail: adriana.albini@multimedica.it).

Due to the aging of the populations of developed countries and a common occurrence of risk factors, it is increasingly
prebable that a patient may have both cancer and cardiovascular disease. In addition, cytotoxic agents and targeted ther-
apies used to treat cancer, including classic chemotherapeutic agents, monoclonal antibodies that target tyrosine kinase
receptors, small molecule tyrosine kinase inhibitors, and even antiangiogenic drugs and chemoprevention agents such as
cyclooxygenase-2 inhibitors, all affect the cardiovascular system. One of the reasons is that many agents reach targets in
the microenvironment and do not affect only the tumor. Combination therapy often amplifies cardiotoxicity, and radio-
therapy can also cause heart problems, particularly when combined with chemotherapy. In the past, cardiotoxic risk was
less evident, but it is increasingly an issue, particularly with combination therapy and adjuvant therapy. Today's oncolo-
gists must be fully aware of cardiovascular risks to avoid or prevent adverse cardiovascular effects, and cardiologists must
now be ready to assist oncologists by performing evaluations relevant to the choice of therapy. There is a need for coop-
eration between these two areas and for the development of a novel discipline, which could be termed cardio-oncology or
onco-cardiology. Here, we summarize the potential cardiovascular toxicities for a range of cancer chemotherapeutic and
chemopreventive agents and emphasize the importance of evaluating cardiovascular risk when patients enter into trials
and the need to develop guidelines that include collateral effects on the cardiovascular system. We also discuss mecha-
nistic pathways and describe several potential protective agents that could be administered to patients with occult or overt
risk for cardiovascular complications.

J Natl Cancer Inst 2010;102:14-25



U.S. Cardio-Oncology Centers — 2015

University of Rochester Umass Memorial

: U el Rochester, NY Worchester, MA
Minneapolis, MN  University of Wisconsin Brigham and
Mayo Clinic Madison, Wi Women’s Hospital

University of
Michigan
Ann Arbor, Ml

Dr. Joerg Herrmann 2=

,J‘\_ Farmington, CT
v '- ﬂ Yale Cancer Center
| — \ Ne_vv IT|aven,_ CT
. Mt. Sinai Hospital
New York City, NY
Memorial Sloan-Kettering
Cancer Center

Boston, MA

Mass General
Boston, MA

UConn Health

UCLA

New York City, NY

MedStar Heart Institute
Baltimore- Washington

Washington Hospital Center
Washington, DC

Duke Radiation Oncology
Durham, NC

Cedars-Sinai
Los Angeles, CA

Uof L
Louisville, KY

University of Kansas

Cancer Center

Kansas City, KS MD Anderson
Houston, TX

Vanderbilt
Nashville, TN
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Continuum of CV Care In Cardio-Oncology

Healthy Heart Patient Cancer Diagnosis
Cancer and
Prevention Treatment
Planning

. Pre-cancer
CV Risk Factor freatment GV
Management risk stratification
(Primary CV Decision about CV
Prevention) risk and management
with respect to
chosen cancer therapy

Diseased Heart Patient

Evidence-based Multidisciplinary
treatment of CV decision about
disease and CV cancer therapy
risk factors choice with respect
(Primary and  toCVrisk
secondary CVD stratification and
prevention) treatment plan

%) Barac A et al JACC 2015;65(25):2739-2746



The Spectrum of Cardio-Oncology

Pericardial disease

Cardio-Oncology

Hypertension

Thromboembolic
disease
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Women survive breast cancer but fall victim to heart failure:
the shadows and lights of targeted therapy

Nicola Maurea® Carmela Coppola® Gianluca Ragone®, Giuseppe Frasci®,
Annamaria Bonelli#, Carmela Romano® and Rosario Vincenzo laffaioli®

In many cases, early-stage breast cancer is now curable,
and metastatic disease can be chronic consequent to the
advent of new therapeutic tools. Unfortunately, some
treatments have been associated with adverse
cardiovascular effects. Indeed, in many breast cancer
survivors, the risk of cardiovascular disease is higher than
the risk of cancer recurrence. The clinical challenge of
preventing cardiovascular complications in patients
undergoing antineoplastic treatment has two aims, more
effective life-saving treatment of patients, and prevention of
morbidity and cardiovascular mortality in the shortterm and
long term. The aim of the present study is to review the
rapidly evolving therapeutic strategies designed to treat
early-stage breast cancer. The review highlights the need
for more data on the impact of new biological drugs
(targeted therapy) on the cardiovascular apparatus.

Finally, given the complexity of targeted and other nowvel

treatments, cancer patients are best managed through a

multidisciplinary approach. J Cardiovasc Med 11:861-868
© 2010 Italian Federation of Cardiology.

Journal of Cardiovascular Medicine 2010, 11861 - B&E

Keywords: breast cancer, cardiac insufficiency, cardictoxicity, target therapy

*Cardiclogy Division Institute, INT *Fondazione G. Pascale', "Departmant of
Colorectal Oncology and “Department of Senoclogy, National Cancer Institute G.
Pascale Foundation, Naplas, Italy

Comaspondenca to Nicola Maurea, MD, Cardiclogy Division Institute, Mational
Cancer Institute G. Pascale Foundation, via M. Semmola, B0O131 Naples, kaly
Tel: +35 0B1 590 3349; fax +39 081 590 3B29; e-mail: nicolamaurea@tiscaliit
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Breast Cancer Patients
Cause of Death

5Q - CVD becomes leading cause of death
Breast cancer In breast cancer patients over time
40 -
CVD
30 -
% Other causes
20 -
e
10 Other cancer
0)
1 2 3 4 5 6 7 8 9 10 11 12
Year
MAYO Patnaik JL et al: Breast Cancer Res 13:R64, 2011

CLINIC

Wy

©2014 MFMER | slide-20



The New England
Journal of Medicine

Chemaotherapy plus trastuzumab

Copyright © 2001 by the Massachusetts Medical Society

VOLUME 344 Manrcu 15, 2001 NUMBER 11

Chemotherapy alone

Progression-free Survival (%)

USE OF CHEMOTHERATPY PLUS A MONOCLONAL ANTIBODY AGAINST HER2
FOR METASTATIC BREAST CANCER THAT OVEREXPRESSES HER2 No.aT Risk
Chemaotherapy
Denmis J. SLamon, M.D., PH.D., Brian LEviano-Jones, M.D., STeven SHak, M.D., Hangk Fucss, M.D., plus trastuzumab
VIRGINIA PATON, PHARM.D), ALEX BAJAMONDE, PH.D., THOMAS FLEMING, PH.D., WOLFGANG EEERMANN, M.D., Chemotherapy alone

ABSTRACT

rero. 1NE MOStE iIMportant adverse event was cardiac dysfunction of New York

growth factd
is overexpre

et Heart Association class Ill or IV, which occurred in 27 percent of the group ~ ™*

trastuzumaks
against HER

=raoet  given an anthracycline, cyclophosphamide, and trastuzumab; 8 percent of the

and 235 pat
plus trastuzy

cvedsdnl - group given an anthracycline and cyclophosphamide alone; 13 percent of the

e o . : _ .
= reeni - group given paclitaxel and trastuzumab; and 1 percent of the group given
women) or |
- paclitaxel alone. Although the cardiotoxicity was potentially severe and, in
er rate of obj
i;;%;?ilbrir some cases, life-threatening, the symptoms generally improved with

percent
(median sun

et Standard medical management.

which occui

anthracycline eporopresprermaarma rrosrararas,
8 percent of the group given an anthracycline and
cyclophosphamide alone; 13 percent of the group
given paclitaxel and trastuzumab; and 1 percent of
the group given paclitaxel alone. Although the car-
diotoxicity was potentially severe and, in some cases,
life-threatening, the symptoms generally improved
with standard medical management.

Conclusions Trastuzumab increases the clinical
benefit of first-line chemotherapy in metastatic breast ; ; !
cancer that oversxpresses HER2. (N Engl J Med 2001; | ° N " P P No.at Risk
344:783-92.) : v, 11-244 Factor Bidg , 10833 Le Cante, Los Angeles, CA 90095 Paclitaxeal and
Copyright & 2001 Massechusetts Medical Society. dslamon - trastuzumab
*Additional study investigators are listed in the Appendit. Paclitaxel alone

Paclitaxel alone

Progression-f

MAYO N Engl T Med, Vol. 344, No. 11 - March 15, 2001 - www.nejm.org - 783
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Chemotherapy-Induced Cardiotoxicity
Type lvs. Type |l

Type | Type I
(damage) (dysfunction)

Prototype Doxorubicin Trastuzumab

vacuoles, necrosis no abnormalities

Ultrastructure microfibrillar disarray

Oxidative injury ErbB2 signaling
mitochondrial function | inhibition
Mechanism altered calcium homeostasis
altered cardiac gene expression
apoptosis of cardiomyocytes

Ewer, Lippman J Clin Oncol 2005;23:2900-2

MAYO
CLINIC

Wy



Radiation Rx and Cardiac Disease:
Hodgkin’s Lymphoma Rx’'d w/ mediastinal irradiation

Cardiac Diagnosis or Procedure
Cumulative Incidence - Competing Risk Analysis

30%

Risk of any cardiac diagnosis Risk of any card-ac procedure

20%

10%

)
c
(V]
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o
]
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8]
=
L)
2
Q
=
4]
2
]
I
3
£
3
O

0%

Al Risk
Any Cardsac Dragnos:s 834 555 303
Any Cardhac Procedure 854 587 3Ze

10 15 20 o
Years of follow-up

Figure 1. Cumulative incidence rates of any cardiac diagnosis or procedure.

MAYO
CLINIC Galper SL et al., Blood 117 (2): 415 2011
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Radiation Effects on the Heart

Fibrous thickening of the

. . Acute Pericarditis, Chronic pericardium , collagen & fibrin
Pericardium . .. . . .. .
effusion Constrictive Pericarditis deposition on the mesothelial
surfaces
Conduction system Heart block Fibrosis of the conduction system
Intimal proliferati f fib
Premature CAD, Myocardial n imal pro I, eration ot rc.aus
Vessels infarction Asymptomatic CAD tissue. Media destroyed with
i .
i ) adventitia markedly thickened and
vessel occlusion . .
fibrotic
Valves Valvular Disease Leaflets /Cusps fibrosis, calcification,
(Stenosis / Regurgitation) thickening
Increased collagen, *+Type 1,
Myocardium Myocarditis, CMP, CHF. Diastolic Interstitial fibrosis, Myocardial

dysfunction perfusion defects

Courtesy of Dr. J Banchs, MD Anderson




Cancer Therapy and CVD
Significance of the Cardiovascular Reserve

Baseline
cardiovascular risk
Therapy factors and disease

Decreased
cardiovascular
reserve

Preclinical and
clinical
cardiovascular
disease

Y N(®)
CLINIC Herrmann J, Lerman A. Trends Cardiovasc Med 2014
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Trastuzumab Cardiotoxicity
Clinical Predictors

Hypertension

* Prior
anthracycline
therapy

« Doxorubicin
>240 mg/m2
 Epirubicin

>500 mg/m2 Diabetes mellitus

Prior chest
irradiation

Cardiomyopathy

MAYO Martin et al: The Oncologist 14:1, 2009
GERIS Ewer and Ewer: Na. Rev Cardiol 7,564, 2010
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Anthracycline Cardiotoxicity
Clinical Predictors

Anthracycline Age (<15 or >65)

dose
« Doxorubicin

>240 mg/m2 Female gender
 Epirubicin

>500 mg/m2

Type of

administration T
- pegylated Preexisting CVD

e Continuous
infusion

Chest irradiation
MAYO

CLINIC Ewer MS and Ewer SM. Nat. Rev. Cardiol. 2010; 7,564—75

Wy

Hypertension

African American
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Chemotherapy-induced Cardiotoxicity
Progression Through the Heart Failure Stages

Cardiotoxins

Heart disease Prior or current
(any) HF symptoms

Asymptomatic
LV dysfunction

Refractory
HF symptoms

Javo 2013 ACCF/AHA Guideline for Management of Heart Failure
LINI

Wy



Goals:

How to Respond? « Heart healthy lifestyle

* Prevent vascular, coronary disease

Predict and Prevent « Prevent LV structural abnormalities

Interventions:
_ _  ACE-I or ARB in appropriate patients
Cardiotoxins - Statins in appropriate patients

Screen (clinical
and imaging) to
avoid

Heart disease Prior or current

(any) HF symptoms
Asymptomatic
LV dysfunction
Refractory
HF symptoms
INGe) 2013 ACCF/AHA Guideline for Management of Heart Failure
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Cardiotoxicity Prevention
Stratified by Prophylactic Drug Group

EpenmEiEl Chomiiel Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Dexrazoxane vs control
Lopez, 1998 4 ) 13 62 45 0.32 (0.11, 0.94) I
Marty, 2006 10 85 29 79 10.6 0.32 (0.17, 0.61) =
Speyer, 1992 —— )
Swain-1, 1997 . ==
Dexrazoxane 65% reduction
Venturini, 1996 -
Wexler, 1996 4 18 10 15 3.8 0.33 (0.13, 0.85) N
Subtotal (95% ClI) 569 593 67.7 0.35 (0.27, 0.45) ¢
Total events 66 196

Heterogeneity: Chi? = 6.43, df=6 (P=0.38); I>=7%
Test for overall effect: Z=8.15 (P<0.00001)

Beta-Blocker vs control
Bosch, 2013
Kalay, 2006
Seicean-1, 2012
Subtotal (95% ClI)
Total events
Heterogeneity: Chi2 = 0.36, df=2 (P=0.84); 12=0%
Test for overall effect: Z=3.30 (P=0.0010)

Statin vs control
Acar, 2011
Seicean-2, 2012
Subtotal
Total events
Heterogeneity: Chi2 = 0.22, df=1 (P=0.64); 12=0%
Test for overall effect: Z=2.52 (P=0.01)

Angiotensin inh. vs control
Bosch-2, 2013
Cardinale, 2006
Nakamae, 2005
Subtotal (95% ClI)
Total events
Heterogeneity: Chi2 = 4.20, df=2 (P=0.12); 12=52%
Test for overall effect: Z=4.34 (P<0.0001)
Total (95% CI)
Total events
Heterogeneity: Chi2 = 12.15, df=14 (P=0.59); 12=0%
Test for overall effect: Z=2.52 (P<0.00001)
Test for subgroup differences: Chi2 = 5.03, df=3 (P=0.17)

Beta-blocker 69% reduction

Statin 69% reduction

ACE-|1 89% reduction

121 123 13.2 0.11 (0.04, 0.29)
3 37
953 1152 100 0.31 (0.25, 0.39)
83 304
[ I I 1
0.001 0.1 1 10 1000

Favors experimental

Favors control



Management Algorithm
Anthracyclines

Medical history and exam, ECG, LVEF (RNA, TTE, MRI)

<€ Initiation of anthracycline therapy >

Reassessment at 250-300 mg/m2 Reassessment prior to each cycle

Reassessment at 450 mg/k2 Reassessment at 400 mg/k2

Reassessment prior to each cycle
v

Discontinue if LVEF | >10% Discontinue if LVEF | >10%
and LVEF <50% or LVEF <30%

davo, Herrmann J et al. Mayo Clin Proc. 2014;89:1287-306

‘r’ ©2014 MFMER | slide-31



Management Algorithm
Trastuzumab

Heart Failure

LVEF assessment g

Targeted (HER-2-directed) therapy

LVEF <50% LVEF =50%

LVEF <40% LVD treatment LVEF 40-50%
Repeat

glmo
LVEF <10% below baseline
Continue therapy

LVEF 210% below baseline

Hold therapy, repeat LVEF in 3 weeks

LVEF 40-
50%

Stop therapy LVD treatment Continue therapy
MAYO Modified from Curigliano G. et al: Ann Oncol 2012:23 (Suppl. 7): vii155-vii166
L= ESMO Guidelines

‘r’ ©2014 MFMER | slide-32



Echo Strain Imaging:
a more sensitive detector of LV dysfunction

¥ Longitudinal <

Radial

MAYO . . '_ - . - - " 1 1
CLINIC Courtesy of Drs. Chinami Miyazaki , Fletcher Miller, and Jae Oh Circumferential

W Plana JC et al: Am Soc Echocardiogr. 2014 Sep;27(9):911-39
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EXPERT CONSENSUS STATEMENT

Expert Consensus for Multimodality Imaging
Evaluation of Adult Patients during and after Cancer
Therapy: A Report from the American Society of
Echocardiography and the European Association of
Cardiovascular Imaging

Initiation of regimen potentially associated with Type | toxicity Initiation of trastuzumab

Baseline evaluation of LVEF Baseline evaluation of LVEF
3DE (preferred) / 2DE (consider contrast) 3DE (preferred) / 2DE (consider contrast)
GLS, Troponin | GLS or Troponin |

|
v v v ¥
LVEF < 53%" LVEF > 53%

LVEF < 53%* LVEF > 53%
GLS < LLN* GLS > LLN* GLS < LLN* GLS > LLN**
+ Troponins - Troponins + Troponins

- Troponins
v v v

Cardiology consultation F/U at completion of therapy, Cardiology consultation F/U every 3 months
and 6 months later*** during therapy
* Consider confirmation with CMR.
** LLN = Lower limit of normal. Please refer to Table 5 for normal * Consider confirmation with CMR.
GLS values based on vendor, gender and age.

o ) _ ** LLN = Lower limit of normal. Please refer to Table 5 for normal
If the dose is higher than 240 mg/m? (or its equivalent), recommend measurement of LVEF,
GLS and troponin prior to each additional 50 mg/m?2.

GLS values based on vendor, gender and age.

MAYO

Plana JC et al: Am Soc Echocardiogr. 2014 Sep;27(9):911-39
C%C Eur Heart J Cardiovasc Imaging. 2014 Oct;15(10):1063-93




EXPERT CONSENSUS STATEMENT

Expert Consensus for Multimodality Imaging
Evaluation of Adult Patients during and after Cancer
Therapy: A Report from the American Society of
Echocardiography and the European Association of
Cardiovascular Imaging

Drop of 10 poiontS Baseline evaluation of LVEF
to LVEF <53% 3D (preferred) / 2D (consider contrast)

v

Relative drop of GLS as
compared to baseline

Tnl evaluation at
/ \ each cycle

< 8% >15%

l l Tnl
No evidence of . NEG
. Subclinical
stbdlinical LV dysfunction*
LV dysfunction y Y

Cardiology ECHO 6 months
consultation after completion
of therapy

Y

* The data supporting the initiation of cardioprotection for the
treatment of subclinical LV dysfunction is limited.

MAYO Plana JC et al: Am Soc Echocardiogr. 2014 Sep;27(9):911-39

CLINIC

G Eur Heart J Cardiovasc Imaging. 2014 Oct;15(10):1063-93




45 yo female breast CA; adriamycin/cytoxan Rx

20.0
-20.0
%
GLS = - 199
GLPS_LAX _17.0% | AVE_AUTO PS_LAX 147 % | AVC_AUTO 54 mmat
GLPS_AMC 185 % |HR_ApLAX PS_A4C 18.1 % [HR_ApLAX 66 4 bpm
GLPS_A2C 213%| PS_A2C AES
GLPS_Avg 189 % PS_Avg A51 %
1

Baseline: normal EF, normal strain (-19%) || 3 mos: normal EF, abnormal strain (-15%)

A ©2014 MFMER | slide-36



Timing of Initiation of Treatment (ACE-I/BB)
Predicts LVEF Recovery Potential*

100 -
*Increase of LVEF to >50%
80 -
> 64
S 60
[
e
S 40
S ]
é 28
20 -
7
0 ] o) o) 0 0)
1-2 2-4 4-6 6-8 8-10 10-12 >12
(n=75) (n=35) (n=20) (M=8) (n=7) (n=7) (n=44)
Time from AC Administration to Cardiac Rx [months]
INGe) Cardinale et al: JACC 55:213, 2010

CLINIC

;\-/E ©2014 MFMER
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Overview of the Spectrum of Cardio-Oncology:
Bench to Bedside to Community Partnerships

Prevention and Lifestyle
Interventions

. : Basic, Translational, and
Epidemiolegy and Registry P Clinical Research
Research (Cancer Survivor y : {(Mechanisms, Biomarkers,
and CV Disease Cohorts) ; ' CV Imaging Markers)

9 Host and
CV Health and Sy
CV Risk Factors Cancer/Treatment

Interaction

PATIENT
CARE

: 3 Oncology Clinical Trials
Education and Training . Cancer Treatment with (%};nprﬁ.hem,._rg

of Cardiology and Oncology Toxicities ; 4 CV Safety Data
Health Teams

Guidelines and Clinical
Practice Standards

MAYO

c%c Barac A et al JACC 2015;65(25):2739-2746




Cardiotoxicity and Cardio-Oncology
Summary

e Cancer is a chronic disease, cardio-oncolog
addresses CV care in cancer patients

» Cardiovascular disease impacts cancer
survivorship

 Early detection and early treatment to
prevent CHF

 Strategies Include risk prediction, preventiv
Rx and individualization of care
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Questions & Discussion

smulvagh@mayo.edu

B @heartdocSharon
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