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Case presentation

45 yo hispanic woman with newly diagnosed breast
cancer was begun Epirubicin and cyclophosphamide.
After 150mg/m <2 of anthracycline therapy, she
developed dyspnea on exertion at 20 yards. In
addition, she developed an inabllity to lie flat at night
and lower extremity swelling. Prior to initiation of
chemotherapy, she had mild hypertension 155/85, but
otherwise no risk factors for coronary

arteriosclerosis. Pre-chemotherapy LVEF by
echocardiogram was 55% and delayed relaxation was
noted of the mitral inflow velocities.



Evaluation

CXR — new pulmonary edema

LVEF — fell to 40%

Admitted for diuresis and
Initiation of ACE inhibitors




Incidence of Cardiotoxicity

(
LVEF < 20%: 1%-20% Anthracyclines
— Depends on amount and Cyclophosphamide
combinations of agents _
received S [IEVE]
A fall in LVEF of 10%: 5%-50% Herceptin




Adjuvant Trastuzumab in the Treatment of HER2-Posit

Breast Cancer. Meta-analysis of 9117 patients
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Methods to detect cardiotoxicity associated
with the administration of chemotherapy

Myocardial biopsy

— Requires an interventional
nrocedure, thus associated with risk

Follow LVEF with a MUGA scan

— Detects damage after it has occurred
— ? Accuracy for longitudinal studies

— In false positive cases, patients may
not receive full benefit of medication
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Echocardiogram
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Calculate: EDV & ESV
(EDV-ESV)/EDV = EF



3D versus 2D
determinations
of LVEF

Chuang, et al J Am Coll Cardiol
2000;35: 477-84
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What is needed?

Noninvasive technigue

Avoid Ionizing radiation for longitudinal studies

o

IC

entify ear

entify ear

y structural damage and cell death

y conseguences of myocellular

Injury: changes in contraction and relaxation

Measure the global consequence of an injury:
LVEF



Cardiovascular magnetic resonance imaging

Structure
Function
Perfusion
Coronary arteries
Blood flow

Metabolism



Comprehensive, high resolution
|mag|ng of the Ieft ventrlcle




Comparison to echocardiography

Echo CMR = sample
Size

EDV,10ml 121 12
ESV, 10 ml 53 10

EF, 3% 102 15
Mass, 10 g 2173 9

Bellenger NG et al,J Cardiovasc Magn Reso2000;2:271



Table 2: Medicare Reimbursement (Dollars)*

Cath
MRI Echo MUGA + Cors

Procedure

(Part A) 369 245 300 1848

Physician Fee

(Part B) 76 65 76 460

23 hour obs .

(Part A) 00 00 00 265

23 hour obs .

(PartB) 20 00 00 90
Total °'° 2€ 310 376 2663

* Reimbursement represents 80% of the billable amount allowed by Kdicare
for participating providers (Medicare part A) and physicians (Mdicare part B).




Effect of Gadolinium on protons

Gadolinium effectively shortens the T1 relaxation t Ime of nearby
protons, thereby increasing the signal intensity on T1-weighted




CMR perfusion and scar detection: Two priz 529
Of m/JLclrf]lrlJ ennancerment following contrast inject [o)g
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Wassmuth, etal. Am Heart J 2001



Wassmuth, etal. Am Heart J 2001
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Hundley, et al., US Patent 2008
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ctional analysis of rean signal Intensity
(n=4 per group)



Application of myocardial tissue tagging to detect
deformation of regions in the walls of the left ventricle
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Troponin |

Pediatr Blood Cancer. 2008 Sep;51(3):327-33.






Patho-physiology

Disrupted
Exposure mitochondrial function &
actin-myosin interaction  Impaired Myocellular death, Decreased Neurohormonal
=) =» regional =% collagen depositiorm® LVEF, =% activation,
Intra- and extracellular LV function LV remodelling  cardiac output CHF
edema, inflamation,
cell injury
Surveillance
G — -+ \|R| contrast signal intensity-—————————) 4= Decreased LVEF=—p
<= MRI T2 signal == <= {Exercise capacity®

<renssnnnnnnnnsn + serum Cardiac Troponin | (PREYNRRENRRTY 2
< Ahnormal regional function —=———————————p

‘IIIIIIIIIIIIII + serum BNP measurement IIIIIIIIIIIII’



Late-onset ventricular dysfunction over time
(n=201 subjects)



Mortality — Cnildnood Cancer Survivor Siuch

10,397 adult survivors Rx IO/O 1986 versus !
Upcdlated 11 -27 yrs follow -up



Select Cnronic Healtn Conditions In CCSS

Oeffinger N Engl J Med. 2006 Oct 12;355(15):1572-82
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Oeffinger, et al. J Pediatric Hematology/Oncology. 23(7):424-430, 2001.



Coronary Artery DIs



NIF Initatlves

http://plan.cancer.gov/promise.shtim




Vascular CMIR Assessmenis
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