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Onco-Cardiology Mission 

•  To	achieve	be+er	outcomes	of	cancer	pa4ents	by	
providing	cardiovascular	care	before,	during	and	a:er	
cancer	treatment.	
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Burden of CVD by Cancer Type 

Oliveira	GH	et	al.	Mayo	Clin	Proceedi	2015	



CVD Management in Cancer Patients 

Oliveira	GH	et	al.		Mayo	Clin	Proceedi	2015	



Impact of Cardiotoxicity 

•  Treatment	interrup4on	

•  Treatment	discon4nua4on	

•  Dose	reduc4ons	
•  Heart	dysfunc4on/failure	
•  Hypertension	
•  Acute	coronary	symptoms	

•  Pulmonary	hypertension	

•  Thrombosis	

•  PAD/stroke	
•  Arrhythmias	

•  Cardiomyopathy	

•  End-stage	heart	failure	
•  Valvular	heart	disease	
•  Pericardial	disease	
•  Heart	transplant	
•  Heart	pumps	

•  Early	death	

Short	term	 Long	term	



•  5-41%	of	pa4ents	on	trastuzumab	undergo	
interrup4ons	at	some	4me	for	cardiotoxicity.		

J	Card	Fail.	Epub	June	5	2014;	J	Card	Fail.	2012	Feb;18(2):113-9.		



Breast	Cancer	Res	Treat	(2014)	146:411–419	

Rela4onship	between	cardiac	events	and	discon4nua4on	



Breast	Cancer	Res	Treat	(2014)	146:411–419	

Effect	of	Discon4nua4on	on	Survival	



Breast	Cancer	Res	Treat	(2014)	146:411–419	

Associa4on	of	discon4nua4on	CV	events	and	death	



Incidence of HF/LVD after Anthracyclines ± Trastuzumab 

Chen et al. JACC Vol. 60, No. 24, 2012	



CV Complications of VGEF Inhibitors 

Hall et al. JACCHF Feb 2013	



Altekruse SE et al., SEER cancer statistics review, 1975--2007. Bethesda, MD: National Cancer Institute; 2010 

Cancer Survivors in the US 

AACR Cancer Progress Report 2013	



Incidence of CVD in 10-year Breast Cancer 
Survivors 

J Natl Cancer Inst. 2007 Mar 7;99(5):365-75. 
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Breast Cancer Survivors CV Mortality 

Patnaik JL, Byers T, DiGuiseppi C, Dabelea D, Denberg TD. Cardiovascular disease competes with breast cancer 
as the leading cause of death for older females diagnosed with breast cancer: a retrospective cohort study 
[published online ahead of print June 20, 2011]. Breast Cancer Res. 2011;13(3):R64. doi:10.1186/bcr2901. 



Mortality Among Childhood Cancer Survivors 

J Clin Oncol. 2009 May 10; 27(14): 2328–2338. 

Non-Recurrence Deaths= 1065	

N=20,400	
Deaths: 2,2080	
Years Follow-up: 20	

Cardiac	



Types of Cardiotoxicity 



Chemotherapy-Induced Cardiotoxicity  

Agent	 LVD (%)	 HTN (%)	 ACS (%)	 Arrhythmia (5)	 Thromboembolism	

Anthracyclines	 3-26	
Cyclophosphamide	 7-28	

Docetaxel	 2-8	 1.7	

Paclitaxel	 0.5-5	 0.1-31	

Bevacizumab (Avastin)	 1.7-3	 4-35	 1.5-3	

Trastuzumab	 2-40	
Sunitinib	 2.7-11	 5-30	
Imatinib	 0.5-1.7	

Sorafenib	 17-43	
Erlotinib	 2.3	 3.9-11	

Fluorouracil (5-FU)	 <1	 2-43	
Capecitabine	 3	

Bortezomib (Velcade)	 2-5	 3-9	

Cisplatin	 8.5-13%	

Thalidomide	 0.2-55%	

Lenalidomide (Revlimid)	 3-75	
Lapatinib	 1.5-2.2	 16	

Adapted from Yeh ET and Bickford CL. JACC 2009	



Doxorubicin Dose and HF 
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Adapted	from	Ewer	et	al.	JCO	1984;2:112-117.	



Dose Biopsy Grade and HF Incidence 

Cumula4ve	doxorubicin	dose	

HF	
Incidence	
%	



Pathology of Adriamycin Cardiotoxicity 



Risk of IHD with Radiation Dose 

Darby et al. NEJM March 2013	

N= 2168	
963 with MACE	



Incidence of CVD after Radiation Therapy 

Lipshultz et al. Circulation. Oct 22 2013	



Radiation Coronary Disease 

•  LMT	1.8:1	
• Os4al	LAD	
• Os4al	RCA	
•  >30	Gy	
•  Younger	age	
•  Longer	4me	since	
exposure	

Adams MJ, et al. Critical Reviews in Oncology/Hematology 2003 (45):55-75	



Radiation Pericarditis 

•  ≥35Gy-	20-40%					
<30	Gy-	2.5%	

•  4	months-years	

• Acute	(effusion)	
• Delayed	Acute	
(effusive-
constric4ve)	

• Delayed	Chronic	
• Pancardi4s	>60	Gy	

Adams MJ, et al. Critical Reviews in Oncology/Hematology 2003 (45):55-75	



Radiation Cardiomyopathy 

•  16%	at	>20	Gy	
•  Systolic	dx	with	
Chemo	

• Perfusion	defects	
common	

•  Longer	4me	since	
exposure	

•  Younger	age	

Adams MJ, et al. Critical Reviews in Oncology/Hematology 2003 (45):55-75	



Radiation Valvular Heart Disease 

•  ≥35Gy	
•  11-16	years	
• Mitral	and	Aor4c	

• RVOT	stenosis	

Adams MJ, et al. Critical Reviews in Oncology/Hematology 2003 (45):55-75	
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Risk	factors	for	LVD/CHF	with	Trastuzumab	

J	Am	Heart	Assoc.	2014;	3:	e000472	

SEER	Analysis	of	1664	women	



Common	Anthracycline	Regimens	and	Cancers	

Yeh	ET	et	al.	JACC	2015	



Primary Prevention of Anthracycline Cardiotoxicity 

Yeh	ET	et	al.	JACC	2015	



 The OVERCOME Trial 

Bosch et al. JACC June 2013	



 The OVERCOME Trial 

Bosch et al. JACC June 2013	



Cardioprotective effects of BB 

Seicean et al. Circ Heart Fail. May 2013	



Carvedilol for cardioprotection 

Kalay et al. JACC Dec 2006	

N= 50	



Dexrazoxane for Cardioprotection 

Lipschultz et al. Lancet Oncol. 2010 October	



Kalam	et	al.	Eur	J	Cancer.	2013	Sep;49(13):2900-9.	
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Thavendiranathan	et	al.	Circ	Cardiovasc	Imaging	2013	

Strain Echocardiography 



Thavendiranathan	et	al.	JACC	July	2014	

Decreases	in	strain	predict	cardiotoxicity	



Cardiac	MRI	and	Cardiotoxicity	Detec4on	

Thavendiranathan	et	al.	Circ	Cardiovasc	Imaging	2013	



ROC curve for cTnI as marker of cardiotoxicity. 

Sandri	et	al.	Clinical	Chemistry.	2003(49):248-252	



BNP	predicts	cardiotoxicity	and	death	in	
pa4ents	with	cancer	

Skovgaard	et	al.	PLOS	one	2014	
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Response of Anthracycline-Induced Cardiomyopathy 
to HF therapy 

Cardinale et al. Anthracycline-induced cardiomyopathy: clinical relevance and response to pharmacologic therapy.  JACC 2010; 55(3):213-20	

45% of patients did not respond	



Survival of Responders vs. Non-responders 

Cardinale et al. Anthracycline-induced cardiomyopathy: clinical relevance and response to pharmacologic therapy.  JACC 2010; 55(3):213-20	



Oliveira	et	al.	Am	J	Cardiol.	2014	Jun	1;113(11):1893-8.	
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Pa/ents	Appropriate	for	Onco-Cardiology	Referral	

PREEXISTING	HEART	DISEASE	

1.	 CAD	 (stents,	 CABG,	 previous	
myocardial	infarc4on)	

2.	History	of	heart	failure	

3.	Abnormal	LV	func4on	

4.	Valvular	heart	disease	(>	mild)	

5.	Congenital	heart	disease	

6.	Previous	stroke	

7.	Peripheral	vascular	disease	

8.	Uncontrolled	hypertension	

9.	Cardiac	tumors		

9.	Arrhythmias	

ABNORMAL	CARDIAC	TESTS	

1.	Abnormal	EKG	

2.	Abnormal	Echo/MUGA	

3.	Abnormal	stress	test	

4.	CT	of	chest	showing	coronary	
calcifica4on	

5.	Previous	heart	catheteriza4on	
with	non-obstruc4ve	coronary	
disease	

6.	Abnormal	caro4d	ultrasound	

ACTIVE	CARDIAC	SYMPTOMS	

1.	Shortness	of	breath	

2.	Chest	pressure	or	pain	

3.	Lower	extremity	edema	

4.	Palpita4ons	

5.	Syncope	

HIGH	CARDIOVASCULAR	RISK	

1. Men	>	50	years;	Women	>	60	
years	

2.	 History	 of	 anthracycline	 use	
(independent	 of	 cumula4ve	
dose)	

3.	History	of	chest	radia4on	

4.	DM	type	1	or	2		

5.	Smoking	

6.	Family	history	of	early	CAD	

7.Familial	hypercholesterolemia	

8.	Morbid	obesity	

CARDIOTOXIC	TREATMENTS	

1.  Any	anthracycline	

2.  HER2,	tyrosine	kinase	
inhibitors	(trastuzumab,	
pertuzumab,	lapa4nib)	

3.  VGEF	inhibitors	(sorafenib,	
suni4nib,	axi4nib,	
pazopanib,	bavacizumab)	

4.  An4metabolites	
(capecitabine,	fluorouracil)	

5.  Cytokines	(iL-2)	

6.  Radiotherapy	to	the	chest	
or	neck	



CARDIOVASCULAR	EVALUATION	AND	
TESTING	

ALL	PATENTS	
-	History		
-	Physical	examina4on	
-	EKG	
-	Complete	2D	and	3D	echocardiogram	with	strain	
-	NT	pro-BNP	
-	Lipid	profile	

SUSPICION	OF	CAD	
1.	High	suspicion	(abnormal	stress	test,	CT	
arteriogram,	CT	calcium	scoring	>1000,	classic	angina,	
anginal	equivalent):	heart	catheteriza4on	

2.	Intermediate	suspicion:	CT	arteriogram	with	heart	
flow	

3.	Low	suspicion	(rule	out	CAD	for	history	of	previous	
chest	radia4on	without	other	risk	factors	or	
symptoms):	CT	calcium	scoring	

LOW	EF	

1.	Repeat	echocardiogram	if	outside	study	

2.	Heart	catheteriza4on	

3.	Cardiac	MRI	with	DGE	

Mul/ple	myeloma	undergoing	stem	cell	transplant	

1.	Cardiac	MRI	with	DGE	to	rule	out	cardiac	
amyloidosis	

2.	Consider	endomyocardial	biopsy	if	MRI	equivocal	

HISTORY	OF	CHEST	RADIATION	

1.	Calcium	CT	scoring	(if	asymptoma4c)	

2.	CTA	with	hearolow	or	heart	catheteriza4on	
depending	on	degree	of	CAD	suspicion	

ARRYTHMIA/PALPITATONS	

1.  Ziopatch	

2.	Holter	monitor	

3.	Thyroid	func4on	tests	

Known	CAD,	stent,	CABG	or	old	MI	

1.  CTA	with	hearolow	if	no	stent	or	CABG	

2.	Heart	catheteriza4on	if	previous	stent	or	CABG	or	
symptoma4c	

VASOSPASM	WITH	5-FU	

-	Heart	catheteriza4on	before	next	dose	



GROUP	A	
Pa/ents	who	will	receive	anthracyclines,	HER2	
inhibitors,	VGEF	inhibitors	or	stem	cell	transplant	
and	any	of	the	below:	
-	Abnormal	le:	ventricular	systolic	func4on	
(EF<50%	or	global	longitudinal	strain<-18%)	
-	History	of	previous	anthracycline	therapy	
-	History	of	CAD,	stent,	CABG	or	old	MI	
-	History	of	recovered	EF	
-	History	of	heart	failure	in	the	past	

GROUP	B	
Pa/ents	who	will	receive	VGEF	inhibitors	and		
Hypertension	(BP	>140/90)		

GROUP	C	
Pa/ents	who	receive	5-FU,	capecitabine	or	
bevacizumab	with:	

-	Known	CAD	
-	History	of	vasospasm	

1.	Carvedilol-	start	at	3.125	BID	or	consider	Coreg	
CR	10mg	at	bed4me	if	pa4ent	SBP	is	<110	mmHg	

2.	Ramipril-	start	at	2.5	mg	daily.	Give	in	addi4on	
to	carvedilol	if	BP	allows	

3.	Sta/n-	Rosuvasta4n	5	mg	or	pravasta4n	20	mg	

4.	Dexrazoxane-	in	pa4ents	that	need	addi4onal	
anthracycline	therapy.	

5.	Use	of	liposomal	doxorubicin-	in	pa4ents	that	
need	anthracycline	therapy.	

1.	Nifedipine	XL-	start	at	30	mg	a	day	and	go	up	to	
120	mg	

2.	Telmisartan	+/-	HCTZ-	only	use	in	pa4ents	
without	nephrectomy	and	with	normal	renal	
func4on	

3.	Carvedilol-	start	at	3.125	and	escalate	

**	For	pa4ents	on	suni4nib	these	medica4ons	
should	be	added	only	during	weeks	when	pa4ents	
are	on	suni4nib	and	off	stopped	during	“off”	
week.		

1.	Nifedipine	XL	30-120	mg-	Start	24	h	before	5-FU	
infusion	and	stop	48h	following	end	of	infusion	

2.Isosorbide	mononitrate	30-120	mg-	Start	24h	
before	5FU	infusion	and	stop	48h	following	end	of	
infusion.	

3.	For	pa4ents	on	oral	capecitabine,	con4nue	
either	or	both	throughout	treatment	period	
depending	on	blood	pressure.	

Cardiotoxicity	prophylaxis	in	high-risk	pa/ents	



Normal	baseline	echo	(EF	>50%	or	GLS	
>-18%)	and	non-high	risk	CV	risk	

assessment	

Normal	baseline	echo	and	high	risk	CV	
profile	

Abnormal	baseline	echo	(EF	<50%	or	GLS	
<-18%)	

If	 normal,	 Repeat	 echo,	 BNP	 and	 clinical	
assessment	every	3	months	

Repeat	 last	 echo	 3	 months	 following	 end	 of	
treatment	

1.   Repeat	echo,	BNP	and	clinical	assessment	in	
1	month	

2.   If	echo,	BNP	are	normal	and	pa/ent	is	
asymptoma/c,	repeat	echo,	BNP	and	clinical	
assessment	in	3	months	

3.   if	echo	or	BNP	are	abnormal	or	pa/ent	has	
HF	symptoms,	repeat	echo,	BNP	and	clinical	
assessment	before	each	cycle	at	1	month	
intervals		

Repeat	echo,	BNP	and	clinical	assessment	before	
each	cycle	at	1	month	intervals	

Cardiotoxicity	surveillance	during	HER-2	
antagonist	therapy	



Normal	baseline	echo	(EF	>50%	or	GLS	
>-18%)	and	non-high	risk	CV	risk	

assessment	

Normal	baseline	echo	and	high	risk	CV	
profile	

Abnormal	baseline	echo	
	(EF	<50%	or	GLS	<-18%)	

1.  Repeat	echo,	BNP,	and	clinical	assessment	at	
1	month	and	then	every	3	months	

2.  Perform	 troponin	 I	 measurement	
immediately	a:er	first	cycle	and	at	3	months	
(doesn’t	make	 sense	 since	 this	 is	 under	 low	
risk	–	no	coverage	if	asymptoma4c)	

3.  Repeat	echos	at	3	months,	6	months,	1	year,	
3	 years,	 5	 years	 and	 10	 years	 a:er	 end	 of	
treatment	 if	 asymptoma4c	 and	 normal	 EF	
maintained	throughout	treatment	

1.  Repeat	echo,	BNP,	and	clinical	assessment	in	
1	month	

2.  If	echo,	BNP	are	normal	and	pa4ent	is	
asymptoma4c,	repeat	echo,	(BNP,	troponin	–	
won’t	be	covered	if	asymptoma4c)	I	and	
clinical	assessment	in	3	months	

3.  If	echo	or	BNP	are	abnormal	or	pa4ent	has	
HF	symptoms,	repeat	echo,	BNP,	and	clinical	
assessment	before	each	cycle	and	troponin	I	
immediately	a:er	each	cycle	

4.  Repeat	echos	at	3	months,	6	months,	1	year,	
3	years,	5	years	and	10	years	a:er	end	of	
treatment	if	asymptoma4c	and	normal	EF	
maintained	throughout	treatment.	

1.  Repeat	echo,	BNP,	and	clinical	assessment	
before	each	cycle	at	1	month	intervals	

2.  Perform	troponin	I	measurement	
immediately	a:er	each	cycle	

3.  Repeat	echos	at	3	months,	6	months,	and	
then	annually	

Cardiotoxicity	surveillance	during	anthracycline	
therapy	



≥15%	drop	in	GLS	and	or	>10	points	in	EF,	
but	EF	>	50%	and	no	HF	symptoms	and	

normal	BNP	

Drop	in	EF	to	<50%	but	>40%	without	HF	
symptoms	or	elevated	BNP	

Drop	in	EF	to	<40%	and/or	HF	symptoms	
and	abnormal	BNP	

1.   Con&nue	HER2	inhibitor	
2.  Start	carvedilol	or	Coreg	CR	(in	pa4ents	with	

low	BP),	at	lowest	dose	as	1st	line	of	therapy	
3.  If	BP	allows,	start	Ramipril	(2.5-10	mg	a	day)	
4.  Repeat	echo,	BNP	and	clinical	assessment	

prior	to	each	cycle	

1.   Con&nue	HER2	inhibitor	
2.  Start	carvedilol	or	Coreg	CR	(in	pa4ents	with	

low	BP),	at	lowest	dose	as	1st	line	of	therapy	
3.  If	BP	allows,	start	Ramipril	(2.5-10	mg/day)	or	

valsartan/sacubitril	
4.  Start	spironolactone	(12.5-	50	mg/day)	
5.  Consider	ivabradine	for	HR	in	pa4ents	who	

cannot	tolerate	high	dose	carvedilol	
6.  Repeat	echo,	BNP	and	clinical	assessment	

prior	to	each	cycle	

1.   Stop	HER	2	inhibitor	
2.  Start	carvedilol	or	Coreg	CR	(in	pa4ents	with	

low	BP),	at	lowest	dose	as	1st	line	of	therapy	
3.  If	BP	allows,	start	Ramipril	(2.5-10	mg/day)	or	

valsartan/sacubitril	
4.  Start	spironolactone	(12.5-	50	mg/day)	
5.  Start	furosemide	for	volume	control	
6.  Consider	digoxin,	hydralazine	and	nitrates	
7.  Consider	ivabradine	for	HR	control	in	pa4ents	

who	cannot	tolerate	high	dose	carvedilol	
8.  Repeat	echo,	BNP	and	clinical	assessment	

monthly	un4l	HF	resolves	and	EF	returns	to	
>40%	

9.  Resume	HER2	inhibitor	when	HF	resolves	and	
EF	returns	to	>40%	

Management	of	cardiotoxicity	from	HER-2	
antagonists	



Cardiotoxicity	surveillance	during	VEGF	therapy	
and	stem	cell	transplant	

VEGF	INHIBITORS	 HSCT	

Normal	baseline	echo	and	non-high	
CV	risk	profile	and	BP,	<	140/90	
mmHg	

1.  Repeat	echo	in	3	months.	
2.  If	 3	 month	 echo	 is	 normal,	 no	

more	echos	
3.  Repeat	echo	 if	pa4ent	becomes	

symptoma4c	or	develops	S/S	of	
HF	 at	 any	 point	 throughout	
treatment	

High	risk	and/or	abnormal	baseline	
echo	

Repeat	echo	at	the	end	of	therapy	

1.  Obtain	pre-transplant	echo	(post	any	
cardiotoxic	treatment	and	within	1	
month	prior	to	transplant)	

2.  Repeat	echo	1	month	following	discharge	
from	transplant	

3.  If	previous	anthracycline	therapy,	follow	
monitoring	schedule	above	



≥15%	drop	in	GLS	and	or	>10	EF	points,	
but	EF	>	50%	and	no	HF	symptoms	and	

normal	BNP	

Drop	in	EF	to	<50%	but	>40%	without	HF	
symptoms	or	elevated	BNP	

Drop	in	EF	to	<40%	and/or	HF	symptoms	
and	abnormal	BNP	

Management	of	cardiotoxicity	from	
Anthracyclines	

1.   Con&nue	anthracyclines	
2.  Start	carvedilol	or	Coreg	CR	(in	pa4ents	with	

low	BP),	at	lowest	dose	as	1st	line	of	therapy	
3.  If	BP	allows,	start	Ramipril	(2.5-10	mg	a	day)	
4.  Repeat	echo,	BNP	and	clinical	assessment	

prior	to	each	cycle	

1.   Hold	anthracyclines	
2.  Start	carvedilol	or	Coreg	CR	(in	pa4ents	with	

low	BP),	at	lowest	dose	as	1st	line	of	therapy		
3.  if	BP	allows,	start	Ramipril	(2.5-10	mg/day)	or	

valsartan/sacubitril	
4.  Start	spironolactone	(12.5-	50	mg/day)	
5.  Consider	ivabradine	for	HR	in	pa4ents	who	

cannot	tolerate	high	dose	carvedilol	
6.  Repeat	echo,	BNP	and	clinical	assessment	in	1	

month	to	evaluate	LV	recovery	
7.  Consider	rechallenging	with	liposomal	

anthracycline	or	concomitant	dexrazoxane	

1.   Stop	anthracyclines	
2.  Start	carvedilol	or	Coreg	CR	(in	pa4ents	with	

low	BP),	at	lowest	dose	as	1st	line	of	therapy	
3.  If	BP	allows,	start	Ramipril	(2.5-10	mg/day)	or	

valsartan/sacubitril	
4.  Start	spironolactone	(12.5-	50	mg/day)	
5.  Start	furosemide	for	volume	control	
6.  Consider	digoxin,	hydralazine	and	nitrates	
7.  Consider	ivabradine	for	HR	control	in	pa4ents	

who	cannot	tolerate	high	dose	carvedilol	
8.  Repeat	echo,	BNP	and	clinical	assessment	in	1	

month	to	evaluate	LV	recovery	
9.  No	more	anthracyclines	unless	

endomyocardial	biopsy	shows	<1.5	
anthracycline	cardiotoxicity	



Management	of	cardiotoxicity	from	VEGF	
Inhibitors	and	5-FU	

VEGF	INHIBITORS	 5-FU	

Hypertension	Grade	1-2	

1.  Con4nue	therapy	
2.  Ini4ate	nifedpine	XL	30-120	mg/

day	
3.  Ini4ate	telmisartan/HCTZ	

40/12.5-	80/25	mg/day	(in	
absence	of	prior	nephrectomy	
or	abnormal	crea4nine)	

Hypertension		Grade	3	

1.  Hold	therapy	
2.  Ini4ate	nifedpine	XL	30-120	mg/

day	
3.  Ini4ate	telmisartan/HCTZ	

40/12.5-	80/25	mg/day	(in	
absence	of	prior	nephrectomy	
or	abnormal	crea4nine)	

4.  Consider	labetolol	200-800	mg	
3x/day	

5.  R-echallenge	again	on	
an4hypertensive	therapy	

Coronary	vasospasm	without	lej	
ventricular	dysfunc/on	or	

troponinemia	

1.  Stop	therapy	
2.  Perform	heart	catheteriza4on	

+/-	revasculariza4on	
3.  Ini4ate	nifedipine	XL	30-120	

mg/day	2	days	before	and	
con4nue	2	days	a:er	infusion	

4.  Ini4ate	Imdur	30-120	mg/day	2	
days	before	and	con4nue	2	days	
a:er	infusion	

5.  Resume	5-FU	infusions	as	
outpa4ent	

Coronary	vasospasm	with	lej	
ventricular	dysfunc/on	or	increased	

troponins	

1.  Stop	therapy	
2.  Perform	heart	catheteriza4on	

+/-	revasculariza4on	
3.  Admit	pa4ent	for	5-FU	re-

challenge	
4.  Ini4ate	nifedipine	XL	30-120	mg	

a	day	2	days	before	and	
con4nue	2	days	a:er	infusion	

5.  Ini4ate	intravenous	
nitroglycerin	12h	before	and	
con4nue	12h	following	infusion.	



Evalua/on	of	Cancer	Survivors	

History	of	anthracycline	exposure	 History	of	chest	radia/on	

ASYMPTOMATIC	
1.		History	and	physical	exam	
2.	EKG	
3.	Complete	2D	and	3D		
4.	echocardiogram	with	strain	
5.	BNP,	lipid	profile	

SYMPTOMATIC	
(chest	pain,	dyspnea,	palpita4ons,	
syncope,	fa4gue	or	decreased	

exercise	capacity)	
1.	History	and	physical	exam	
2.	EKG	
3.	Complete	2D	and	3D		
4.	echocardiogram	with	strain	
5.	Metabolic	stress	test	
6.	BNP,	lipid	profile	
7.	Consider	cardiac	MRI,	
8.	Consider	RHC	at	rest	and	with	
exercise	
9.	Ziopatch/	Holter	
10.	CT	angiography	of	coronaries	
with	hearolow	(intermediate	
suspicion	for	CAD)	
11..	Le:	heart	catheteriza4on	(high	
CAD	suspicion)	

ASYMPTOMATIC	
1.	History	and	physical	exam	
2.	EKG	
3.	Complete	2D	and	3D		
4.	echocardiogram	with	strain	
5.	CT	of	chest	for	calcium	scoring	

SYMPTOMATIC	
(chest	pain,	palpita4ons,	syncope,	
dyspnea,	fa4gue	or	decreased	

exercise	capacity)	
1.	History	and	physical	exam	
2.	EKG	
3.	Complete	2D	and	3D	
echocardiogram	with	strain	
4.	BNP,	lipid	profile,	TSH	
5.	CT	angiography	of	coronaries	with	
hearolow	(intermediate	suspicion	for	
CAD)	
6.	Le:	heart	catheteriza4on	(high	
suspicion)	
7.	Consider	metabolic	stress	test	
8.	Consider	rest	and	exercise	right	
heart	catheteriza4on		
9.	Ziopatch/Holter	



Conclusions 

• Cardiovascular	morbidity	can	impair	outcomes	of	both	
cancer	pa4ents	and	survivors	

•  Field	of	intense	research-	clinical,	transla4onal	and	basic	
•  Targeted	cancer	therapies	poten4ally	shed	light	on	
mechanisms	of	cardiac	injury	

• Preven4on,	surveillance	and	treatment	are	important	for	
pa4ent	outcomes.	

• Advanced	heart	failure	therapies	may	play	a	major	role	
in	cancer	survivors	with	irreversible	cardiovascular	
injuries	



Thank You! 
Ques4ons?	


