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Cardio-Oncology Interactions:

1.Cardiotoxicity following chemotherapy 
2. Co existence of cancer and CVD

Aging & common risk factors

cardiac disease and cancer together make up more 
than 70% of disease-related mortality in the 

developed world

Sanz
 

et al. JACC 2007
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in breast cancer patients who did not receive chemotherapy, the 
risk of HF at 5 and 10 years was still twofold and fivefold greater 
than in the general population.

,Prog Cardiovasc Dis 2010 Lindenfeld

in elderly breast cancer prevalence of HF
is increased substantially compared with 

the general population
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J Med 2002;347:1397-402

CVD   affects  survival and QOL independent of a coexisting cancer.
Indeed, the prognosis of HF may be more limiting than some cancers.
Accordingly, the onset of HF may change the therapeutic priorities of 
caregivers and patients
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Cardiotoxicity
 

of Anticancer 
Treatments 

–
 

Cardiomyopathy
–

 
Vascular injury 

•
 

Ischemia (5-FU, capecitabine, ,bevacizumab) 
•

 
Hypertension (sunitinib, sorafenib,  bevacizumab

 
)

–
 

Pericardium-
 

imbalance in fluid equilibrium,pericardial
 thickening

–
 

Arrhythmias (Arsenic trioxide , paclitaxel
 

,thalidomide) 
–

 
Venous Thromboembolic

 
Disease (cisplatin, 

thalidomide,erlotinib) 
–

 
Cardiovascular toxicity induced by radiotherapy
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Topics to be discussed

•
 

Trastuzumab-Related Cardiac 
Dysfunction

•
 

Anthracyclines-Related Cardiac 
Dysfuntcion

•
 

General Approcach
 

: Cardio-Oncology 
Collaboration
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Trastuzumab
 

(Herceptin)  -
 Related Cardiac Dysfunction
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Trastuzumab-
 

Mechanism of Action

Presenter
Presentation Notes
Interactions between trastuzumab and tumor cells. HER2 serves as a coreceptor with related members of the HER family of tyrosine kinase–associated growth factors. Acquired amplification of the ERBB2 gene on chromosome 17 in HER2-positive breast cancer leads to marked overexpression of HER2 on the cell surface, which alters normal signaling function. Trastuzumab is a humanized monoclonal antibody that binds to the HER2 receptor and inhibits tumor-cell growth through a variety of intracellular and, possibly, extracellular mechanisms. Reproduced, with permission, from Burstein.4�
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Efficacy in Metastatic Breast 
Cancer (MBC)

Presenter
Presentation Notes
בעבודת מפתח ( PHASE 3 ) של חולות סרטן שד מטסטטי על ERB2 חיובי , תוספת TRASTUZUMAB לכימותורפיה ( אנתראציקלין וציקלופוספמיד  או לטקסן) שפרה באופן סיגניפיקנטי את שיעור התגובה האוביקטיבית ( 50% כנגד 32 % מובהק ) , TIME TO PROGRESSION – 7.4 חודשים כנגד 4.6 , מובהק) ואת סהכ ההשרדות :25 חודשים כנגד 20 חודשים – מובהק, בהשואה לכימותרפיה לבד . 
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Adverse Events –MBC

SLAMON et al. N Engl

 

J Med 2001

Presenter
Presentation Notes
Trastuzumab-associated cardiac dysfunction was first identified in MBC trials. In the phase III trial by Slamon and colleagues,7 symptomatic or asymptomatic cardiac dysfunction was reported in 27% of patients who received AC plus trastuzumab and 13% of patients who received trastuzumab plus paclitaxel. 

This relatively high incidence of cardiac dysfunction raised awareness and led to regular cardiac monitoring and reporting of cardiac adverse events in all subsequent trials.
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A multivariate analysis showed that in this cohort of 
patients, a low baseline LVEF was significantly 

associated with cardiac events (HR, 0.9444; P = .001).

Valentina Guarneri, et al . J Clin Onclol 2006

Cardiac Events –MBC

Presenter
Presentation Notes
באנליזה רטרוספקטיבית , GUARNERI וחבריו עשו רויזיה של תיקים של 218 חולים עם MBC אשר קיבלו טיפול מבוסס על TRASTUZUMAB לפחות למשך שנה באוניברסיטת TEXAS .

מתוכם 173 הוערכו לבטיחות לבבית . 

49 חולים (28% ) סבלו ארוע לבבי , 3 חולים ( 1.7% ) ירידה אתסמינית ב- EF של 20 נקודות , 27 חולים (15.6 % ) חווה רעילות דרגה 2 , 19 חולים ( 10.9% ) רעילות דרגה 3. 

כל החולים למעט 3 שפור ב- EF ו/או תסמינים עם הפסקת TRASTUZUMAB וטיפול תואם . 

אנליזה רבת משתנים הראתה כי בקבוצה זו של חולים , EF נמוך בבסיסי היה קשור באופן סיגניפיקנטי עם ארועים לבבית . 
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Efficacy and Safety of Trastuzumab
 

in 
the Adjuvant Setting

Presenter
Presentation Notes
As a result of prior MBC trial experience, subsequent

trastuzumab trials in the adjuvant setting were subject to

strict screening and monitoring procedures. Before

enrollment into an adjuvant trial, patients were required

to undergo a thorough cardiac assessment that included a

detailed history, physical examination, and determination

of LVEF by echocardiogram (ECHO) or multiple gated acquisition (MUGA) scan. In addition, all protocols

included a schedule of regular cardiac monitoring to

detect any changes in LVEF 



A more modest incidence of trastuzumab-associated cardiotoxicity was seen in the five major trials involving trastuzumab as adjuvant therapy for human epidermal growth factor receptor-2 (HER2)-positive breast cancer, which required more stringent and consistent cardiac monitoring and excluded patients with abnormal cardiac function [8-10]. These trials, which included 10,000 patients randomly assigned to treatment with trastuzumab, were the Herceptin Adjuvant (HERA) trial, the National Surgical Adjuvant Breast and Bowel Project (NSABP) B-31 trial, the North Central Cancer Treatment Group (NCCTG) N9831 trial, the Breast Cancer International Research Group (BCIRG) 006, and the Finland Herceptin (FinHER) trial (table 1) [11-15]. 
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Overall in The Adjuvant Treatment: 

•
 

Severe HF (NYHA III/IV) :
•

 
Trastuzumab-treated pts           up to 3.9 % 

•
 

Not trastuzumab
 

tx
 

pts              up to 1.3 %

•
 

Decline in EF of 10-15% or greater* ‡
•

 
Trastuzumab-treated pts            3-34%

•
 

Not trastuzumab
 

tx
 

pts                2-17%

•
 

*This excludes the FinHER
 

trial, in which a decline in ejection 
fraction occurred more frequently in patients not receiving 
trastuzumab

•
 

‡
 

was mostly reversible 

Presenter
Presentation Notes
סהכ בעבודות אלה השכיחות של אסל קשה ( NYHA III /IV ) היתה 0-3.9% בקרב החולים שטופלו עי TRASTUZUMAB ו  0-1.3% בחולים שלא קיבלו TRASTUZUMAB . 

ירידה במקטע פליטה של 15% ויותר נצפתה ב- 3-34% מחולים אשר טופלו עי TRASTUZUMAB בהשווה ל – 2-17% מאלו שלא קיבלו TRASTUZUMAB . 

זה  להוציא את FinHER בו הירידה ב- EF התרחשה יותר בחולים אשר לא טופלו עי TRSTUZUMAB 
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Risk Factors for Cardiotoxicity

•
 

Previous or concurrent anthracycline
 

use 
•

 
Age greater than 50 years 

•
 

Preexisting cardiac dysfunction
•

 
High body mass index

•
 

Does not increase the risk :
•

 
Adjuvant radiation therapy 

•
 

Diabetes
•

 
Valvular

 
heart disease

•
 

Coronary artery disease
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Proposed Mechanism of Cardiac Dysfunction
Murine

 
experiments have shown that 

the ERB2 receptor plays a crucial 
role in cardiogenesis

 
and when not 

present in the heart, the resulting 
lack of signaling leads to either in-

 utero
 

death or early severe dilated 
cardiomyopathy.

O¨zcelik

 

et al. PNAS, 2002

Trastuzumab, by inhibiting the ErbB2 
receptor, leads to a loss of the neuregulin-

 dependent pathways that result in the 
survival of cardiac myocytes.

Chien

 

et al . NEJM , 2006
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British Journal of Cancer 2006

Presenter
Presentation Notes
Recommendations for ECHO monitoring have been published.41 During trastuzumab treatment,

LVEF should be measured at baseline, every 3 months, and upon completion of treatment. Although the prescribing information states that LVEF should be monitored every 6 months for 2 years post completion of adjuvant treatment, there is no published evidence that LVEF deteriorates after treatment completion in patients who had no reduction during therapy.
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Heart Failure Treatment
•

 
Trastuzumab-related cardiotoxicity

 
usually responds 

to standard medical treatment for heart failure and 
discontinuation of trastuzumab

 
in most, although not 

all, patients .

Reversibility & Rechallenge
•

 
Trastuzumab-related cardiotoxicity

 
is largely 

reversible in the majority of cases, and treatment 
continuation and/or resumption of trastuzumab

 
after 

resolution of cardiac abnormalities may be safe in 
some women 
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Practical Approach

♠

♣

♥

Presenter
Presentation Notes
Following baseline evaluation and testing, 3 patient groups can be identified; a logical approach to each is based on a combination of existing literature, current practice, and personal experience





CLINICAL GUIDELINES — When trastuzumab therapy is planned for patients in the adjuvant or metastatic setting, the patient’s risk for trastuzumab-related cardiotoxicity should be carefully assessed and weighed against the benefits of trastuzumab treatment. In the adjuvant setting, trastuzumab therapy is likely to be held or discontinued for asymptomatic cardiac dysfunction, and thus baseline and serial screening of left ventricular ejection fraction (LVEF) is appropriate. In the metastatic setting, the decision is more complex, given the clinical benefit provided by trastuzumab. 

Increased vigilance for signs and symptoms of cardiotoxicity is appropriate for higher risk patients. Without clinical trials specifically evaluating cardiac monitoring and trastuzumab dosing with cardiotoxicity, we generally follow the protocols used in the cooperative group clinical trials of trastuzumab. 

Baseline evaluation — Cardiac function should be assessed prior to the institution of trastuzumab therapy in both the adjuvant and metastatic settings [1,32]. When treatment with trastuzumab follows use of an anthracycline, an assessment of left ventricular ejection fraction (LVEF) should be done after completion of the anthracycline and prior to initiation of trastuzumab [29].

Patients with a normal baseline LVEF and no signs or symptoms of heart failure on physical examination may proceed with therapy. Patients with a modestly increased risk for cardiotoxicity include those with borderline LVEF (usually 40 to 50 percent), age >50 years, and hypertension; they may proceed with trastuzumab, after weighing of the risks and benefits of trastuzumab therapy, but we and others recommend increased vigilance [3,31]. Trastuzumab therapy is generally safe in patients with coronary artery disease and valvular disease, but warrants careful monitoring.

Noninvasive methods for LVEF estimation are discussed separately. Whichever method is selected for a baseline assessment should be continued for serial screening. (See "Noninvasive methods for measurement of left ventricular systolic function".) 
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Before Trastuzumab-Based Therapy
 

♠
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During Trastuzumab-Based Therapy ♣
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Completion of Trastuzumab-Based Therapy
 ♥

Presenter
Presentation Notes
Following baseline evaluation and testing, 3 patient groups can be identified; a logical approach to each is based on a combination of existing literature, current practice, and personal experience





CLINICAL GUIDELINES — When trastuzumab therapy is planned for patients in the adjuvant or metastatic setting, the patient’s risk for trastuzumab-related cardiotoxicity should be carefully assessed and weighed against the benefits of trastuzumab treatment. In the adjuvant setting, trastuzumab therapy is likely to be held or discontinued for asymptomatic cardiac dysfunction, and thus baseline and serial screening of left ventricular ejection fraction (LVEF) is appropriate. In the metastatic setting, the decision is more complex, given the clinical benefit provided by trastuzumab. 

Increased vigilance for signs and symptoms of cardiotoxicity is appropriate for higher risk patients. Without clinical trials specifically evaluating cardiac monitoring and trastuzumab dosing with cardiotoxicity, we generally follow the protocols used in the cooperative group clinical trials of trastuzumab. 

Baseline evaluation — Cardiac function should be assessed prior to the institution of trastuzumab therapy in both the adjuvant and metastatic settings [1,32]. When treatment with trastuzumab follows use of an anthracycline, an assessment of left ventricular ejection fraction (LVEF) should be done after completion of the anthracycline and prior to initiation of trastuzumab [29].

Patients with a normal baseline LVEF and no signs or symptoms of heart failure on physical examination may proceed with therapy. Patients with a modestly increased risk for cardiotoxicity include those with borderline LVEF (usually 40 to 50 percent), age >50 years, and hypertension; they may proceed with trastuzumab, after weighing of the risks and benefits of trastuzumab therapy, but we and others recommend increased vigilance [3,31]. Trastuzumab therapy is generally safe in patients with coronary artery disease and valvular disease, but warrants careful monitoring.

Noninvasive methods for LVEF estimation are discussed separately. Whichever method is selected for a baseline assessment should be continued for serial screening. (See "Noninvasive methods for measurement of left ventricular systolic function".) 
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Anthracyclines  Cardiotoxicity
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Acute and sub-acute cardiotoxicity
 

are rare
 ECG changes 
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Acute and sub-acute cardiotoxicity
 

are rare
 ECG changes 

Irreversible CMP
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Frequency of Cardiotoxicity
•

 
Doxorubicin-

 
3% at 400 mg/m², 7% at 500 

mg/m2 and 18% at 700 mg/m². 
•

 
Epirubicin

 
-

 
less cardiotoxic

 
-up to 900 

mg/m²
 

before cardiotoxicity
 

limits further 
therapy. 

•
 

However, it tends to be given at 25–50% 
higher to achieve similar anticancer benefit.

•
 

There is considerable variation between 
patients in their susceptibility to 
anthracycline-induced cardiotoxicity
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Cardiotoxicity-  Mechanism

Presenter
Presentation Notes
DOX is metabolized to doxorubicinol (DOXol) and this metabolite has been implicated in cardiotoxicity. The metabolism has been reported to occur via aldo-keto reductase (AKR) 1C3 [18616992, 18635746], aldehyde reductase (AKR1A1) [12963485], and carbonyl reductases CBR1 [18635746] and CBR3 [20007405]. However, others have reported that AKR1C3 did not metabolize DOX to DOXol [12963485]. DOXol also appears to perturb the iron homeostatic processes that are associated with aconitase- iron regulatory protein-1 (ACO1), possibly causing cardiotoxicity [9576481]. Dexrazoxane, an iron chelator, demonstrated clear cardioprotective properties in clinical studies when administrated before or with DOX [15038979, 9777314, 9193324, 9193323, 18425895]. In addition, the glycosidic DOX bond can be cleaved to yield 7-deoxydoxorubicinone, again yielding ROS and hydrogen peroxide [15169927]. And DOX itself has also been shown to form a complex with iron that forms radicals [3533644]. In addition to ROS, reactive nitrogen species (RNS) are also implicated in DOX cardiotoxicity [15054088] via the disruption of nitric oxide (NO) regulation. Rodents treated with DOX showed heart dysfunction from the production of peroxynitrite formed from the rapid reaction of nitric oxide (NO) and superoxide (O2-) [10871338, 12591762], in a mechanism involving nitric oxide synthases (NOS1, NOS2, NOS3) [10871338, 12591762]. 
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Risk Factors

•
 

Age (young children and the elderly)
•

 
Chest wall radiation

•
 

Female
•

 
Use in combination with other 
potentially cardiotoxic

 
antineoplastic

 agents 
•

 
Previous CVD

•
 

HTN
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Prevention
•

 
Monitoring ! 

•
 

Total cumulative anthracycline
 

dose 
•

 
New anthracycline

 
analogues

•
 

Protracted infusions
•

 
Drug formulations (liposome 
encapsulation)

•
 

Concomitant protective drugs 
•

 
Adequate selection of patients
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Monitoring & Follow Up   

•
 

No clear guidelines from any expert 
group on the frequency or optimal 
method of LVEF assessment, or the 
best parameter to follow .

•
 

Echo
•

 
Radionuclide angiogrpahy

 
(first pass or 

MUGA) 
•

 
C-MRI ? !
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Cardiac Biopsy
•

 
loss of myofibrils and the vacuolization of cytoplasm

 characteristic of doxorubicin induced myopathy

Presenter
Presentation Notes
However, endomyocardial biopsy has important limitations:

The procedure is invasive and requires transvenous biopsy-catheter insertion. This procedure carries a small risk for arrhythmias, bleeding, and cardiac chamber perforation. 

Autopsy studies have shown wide variability in myocardial involvement. At times, the cardiac injury may be limited to one ventricle or to just one or more walls within a ventricle. Thus, the three to five biopsy specimens routinely taken from the right side of the ventricular septum may not represent an adequate sample to exclude toxicity. This limitation makes the diagnosis of cardiotoxicity very specific but less sensitive [4]. 

Considerable expertise is required to interpret biopsy samples, and there is significant variability in interpretation between pathologists.

For these reasons, endomyocardial biopsy is best restricted to patients in whom the noninvasive techniques fail to provide information, or in very high risk patients in whom greater specificity is required
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Cardiac Biomarkers

•
 

A decrease in LVEF -
 

a marker of 
advanced damage 

•
 

Early indication of cardiac damage and 
increased risk for a cardiac event:

•
 

Serum troponins
 

:
•

 
elevations in troponin

 
I may be an early 

marker of acute myocardial injury .
•

 
BNP
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Cardinale
 

et al. J Am Coll
 

Cardiol
 

2000

204 pts 

TnI

 

after every single 
cycle of HDC 

echo -7 m

in the cTnI+ group 
LVEF reduction was 
more marked and still 
evident at the end of 
the follow-up



Sheba Medical Center
Tel Hashomer The Leviev Heart Center

Circulation. 2004;109:2749-2754

703 cancer pts  
TnI

 

soon after CT (early TnI) 
1 month later (late TnI)  

Echo 
0,1m,2m,6m,12m,18m,24m

f/u
 

20 m 

Black

 

bar-

 

persistent TnI

 

↑
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Persistent elevation of NT-proBNP

52 pts
NT-proBNP

 

measurements:
0, 12h,36h,72h, 
echo 1 y

Conclusions: Persistently 
↑NT-proBNP

 

early
after administration of HDC 
is strongly associated with
development of cardiac 
dysfunction.

Clinical Chemistry 51, No. 8, 2005
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Cardiac Monitoring

For patients at increased cardiac risk,a more aggressive 
monitoring schedule is appropriate 
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•
 

In adults, a 10% decline in LVEF to 
below the lower limit of normal or an 
absolute LVEF of 45%, or a 20% decline 
in LVEF at any level is indicative of 
deterioration in cardiac function. 

•
 

The benefit of continued therapy should 
be carefully evaluated against the risk 
of producing irreversible cardiac 
damage.

FDA-approved Labeling Guidelines for 
Adriamycin
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Prevention
•

 
Monitoring ! 

•
 

Total cumulative anthracycline
 

dose 
•

 
New anthracycline

 
analogues

•
 

Protracted infusions
•

 
Drug formulations (liposome 
encapsulation)

•
 

Concomitant protective drugs 
•

 
Adequate selection of patients
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Presenter
Presentation Notes
In order to evaluate the possible cardiosparing effect of a prolonged infusion of doxorubicin as compared

with the standard mode of administration 62 consecutive patients with metastatic carcinoma of the breast

or carcinoma of the ovary Stage I11 or IV were prospectively randomized to receive doxorubicin either as

a rapid infusion over 15 to 20 minutes at 8 AM or as a continuous infusion over 6 hours, 8 AM to 2 PM.

The remaining protocol was identical for the two groups. The cardiotoxic effect of doxorubicin was evaluated

by history and physical examination and by the decline in resting ventricular ejection fraction (LVEF) as

determined by gated pool radionuclide angiography with technetium 99m (99mTc) and by the decline in

the height of the QRS complexes in the standard leads of the echocardiogram (ECG). Initially there were

31 patients in each group. The cumulative dose of doxorubicin, was 410 mg/m2 k 42 SD in the standard

infusion group and 428 mg/m2 k 48 SD in the 6-hour infusion group. The mean decline in LVEF after a

cumulative doxorubicin dose of 300 mg/m2 was 17% in the first group and only 4.1% in the second. After

400 mg/m2 the mean fall in LVEF was 21% in the first group and 6% in the second. The mean decline

in QRS voltage after 300 mg/m2 was 29% and 1.5%, respectively. Four patients, all in the standard

infusion group, developed congestive heart failure. These data suggest that slow infusion of doxorubicin

is associated with reduced cardiotoxicity.



Sheba Medical Center
Tel Hashomer The Leviev Heart Center

DEXRAZOXANE

Presenter
Presentation Notes
The efficacy of dexrazoxane was addressed in a meta-analysis of six randomized trials [14]. Dexrazoxane given with either doxorubicin or epirubicin significantly reduced the incidence of clinical (OR 0.21, 95% CI 0.13 -0.33) and subclinical cardiotoxicity (OR 0.33, 95% CI 0.20-0.55). There is no reported experience with using dexrazoxane in conjunction with mitoxantrone or 

liposomal anthracyclines. 



Despite the apparent cardiac benefit, a number of issues have created uncertainty about the role of dexrazoxane in both adults and children, including the possibility of a lower response rate to chemotherapy [59]. In some trials conducted in women receiving doxorubicin or epirubicin for breast cancer [60-63], concerns have been raised about the possibility that dexrazoxane may interfere with cancer therapy [64] or enhance myelosuppression [65,66]. However, multiple other randomized trials and a pooled analysis have not confirmed these findings [61,67].
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Liposomal Doxorubicin

•
 

non-pegylated
 

liposomal doxorubicin 
(Myocet)

•
 

pegylated
 

liposomal doxorubicin (Caelyx, 
Doxil)
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Treatment
•

 
Prevention  
–

 
Beta blockers

–
 

ACEI

•
 

Cardiomyopathy
–

 
Beta blockers

–
 

ACEI 
–

 
Withdrawl

–
 

Reversibility ? (!) 



ANT therapy , carvedilol
 

vs
 

placebo
25 pts, 12.5 mg 
f/u

 
6 m

Echo baseline , 6m

J Am Coll
 

Cardiol
 

2006;48:2258–62

Presenter
Presentation Notes
Patients in whom ANT therapy was planned were randomized to administration of carvedilol

or placebo. We enrolled 25 patients in carvedilol and control groups. In the carvedilol group,

12.5 mg once-daily oral carvedilol was given during 6 months. The patients were evaluated

with echocardiography before and after chemotherapy. Left ventricular ejection fraction (EF)

and systolic and diastolic diameters were calculated.

RESULTS At the end of 6 months of follow-up, 1 patient in the carvedilol group and 4 in the control

group had died. Control EF was below 50% in 1 patient in the carvedilol group and in 5 in

the control group. The mean EF of the carvedilol group was similar at baseline and control

echocardiography (70.5 vs. 69.7, respectively; p  0.3), but in the control group the mean EF

at control echocardiography was significantly lower (68.9 vs. 52.3; p  0.001). Both systolic

and diastolic diameters were significantly increased compared with basal measures in the

control group. In Doppler study, whereas E velocities in the carvedilol group decreased, E

velocities and E/A ratios were significantly reduced in the control group.

CONCLUSIONS Prophylactic use of carvedilol in patients receiving ANT may protect both systolic and

diastolic functions of the left ventricle. (J Am Coll Cardiol 2006;48:2258–62) © 2006 by

the American College of Cardiology Foundation
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Circulation. 2006;114:2474-2481

114 pts HDC
Early TnI

 
↑

ACEI ( enalapril
 

20 
mg); placebo
f/u

 
12 m

Presenter
Presentation Notes
Background—An increase in troponin I soon after high-dose chemotherapy (HDC) is a strong predictor of poor

cardiological outcome in cancer patients. This finding has important clinical implications and provides a rationale for

the development of prophylactic strategies for preventing cardiotoxicity. Angiotensin-converting enzyme inhibitors slow

the progression of left ventricular dysfunction in different clinical settings, but their role in the prevention of

cardiotoxicity has never been investigated.

Methods and Results—Of the 473 cancer patients evaluated, 114 (72 women; mean age, 4512 years) who showed a

troponin I increase soon after HDC were randomized to receive (angiotensin-converting enzyme inhibitor group; 20

mg/d; n56) or not to receive (control subjects; n58) enalapril. Treatment was started 1 month after HDC and

continued for 1 year. Cardiological evaluation was performed at baseline and at 1, 3, 6, and 12 months after HDC. The

primary end point was an absolute decrease 10 percent units in left ventricular ejection fraction, with a decline below

the normal limit value. A significant reduction in left ventricular ejection fraction and an increase in end-diastolic and

end-systolic volumes were observed only in untreated patients. According to the Kaplan-Meier analysis, the incidence

of the primary end point was significantly higher in control subjects than in the angiotensin-converting enzyme inhibitor

group (43% versus 0%; P0.001).

Conclusions—In high-risk, HDC-treated patients, defined by an increased troponin I value, early treatment with enalapril

seems to prevent the development of late cardiotoxicity. (Circulation. 2006;114:2474-2481.)



only a minority included an anthracycline only a minority included an anthracycline 
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Treatment
•

 
Prevention  
–

 
Beta blockers

–
 

ACEI

•
 

Cardiomyopathy
–

 
Beta blockers

–
 

ACEI 
–

 
Withdrawl

–
 

Reversibility ? (!) 
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•
 

201 pts with AC-induced CMP (baseline LVEF 
37±28 %)

•
 

148 women (74%)
•

 
mean follow-up: 36±27 months (range 12-96)

•
 

enalapril
 

(36%); enalapril
 

+carvedilol(71%)
•

 
Responders:LVEF

 
≥50% from baseline

•
 

Partial Responders:LVEF
 

<50% +10 abs. points
•

 
Non Responders:LVEF

 
<50% <10 abs. points
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The more time passes, the less is the possibility of recovery
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Under Investigation:
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General Approach

Cardio-Oncology Collaboration 



Sheba Medical Center
Tel Hashomer The Leviev Heart Center

New cardiologic approach ?
-sex
-age
-family history for CAD
-smoking
-hypertension
-diabetes
-dyslipidemia
-obesity
-sedentariness

-chemotherapy !
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Chemotherapy 
as CV risk factor !!

Van den Belt-Dusebout

 

et al. J Clin

 

Oncol

 

2007
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•
 

Cardiotoxicity
 

and increased CV risk are 
potentially serious complications of 
chemotherapy.

•
 

Cardiotoxicity
 

is becoming increasingly 
important in the modern medical practice in 
parallel with the ever-expanding number of 
treated cancer patients and growing complexity 
and toxicity of oncologic treatments.
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•
 

Cardiologists should be involved early in the 
management of cancer patients eligible for 
antitumoral

 
treatment in joint collaboration with 

oncologists.

•
 

Guidelines regarding cardiotoxicity
 

should be 
updated by oncologists and cardiologists 
together, in order to optimize the management 
of cancer patients, and improve both oncologic 
and cardiologic outcome.
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January 2009: The International CardiOncology
 

Society is born.
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Thank you four your attention !!!
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