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ABSTRACT

Background: Adjuvant Anthracyclines Chemotherapy (ANTC) and trastuzumab have been
documented to prolong survival in patients with breast cancer (BC). However, these drugs are also
well known to induce left ventricular systolic dysfunction (LVSD). Multiple studies have shown that
angiotensin converting enzyme inhibitors (ACEIs) and beta blockers (BBs) can prevent LVSD
among women with BC.

Objectives: We aimed to prospectively evaluate the efficacy of enalapril (ACEI) and carvedilol
(BB) in preventing the ANTC + trastuzumab induced LVSD, in patients with non-metastatic BC.
Patients and Methods: We randomized 126 patients with non-metastatic (M0) BC, who were
scheduled to be treated with ANTC + trastuzumab into the intervention group (group 1; n = 63),
which received enalapril and carvedilol or the control group (group 2; n = 63), which did not receive
enalapril or carvedilol. To evaluate left ventricular (LV) systolic and diastolic functions the
conventional echocardiography (ECHO) and cardiac magnetic resonance imaging (CMR) were
performed at baseline, after 3 therapy cycles, and at 1-year follow-up. The secondary endpoint was
designed to detect the incidence of a decrease in left ventricular ejection fraction (LVEF) = 10%,
heart failure (HF), LVSD (defined as LVEF<45%) or deterioration in LV diastolic function.

Results: In the intervention group, 58 patients had 3 cycles ANTC, 6 patients received 6 cycles
ANTC, and 12 patients received trastuzumab. In the control group, 47 patients had 3 cycles ANTC,
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randomized studies.

16 patients were given 6 cycles ANTC and 18 patients received trastuzumab (as per the guidelines
issued by breast clinic in the department of clinical oncology, faculty of medicine, Ain Shams
University) for adjuvant and neoadjuvant chemotherapy in early breast cancer).

After 3 ANTC cycles, LVEF did not change in the intervention group, but decreased by M-mode in
the control group (p-value: 0.03), which was associated with statistically significant deterioration of
LV diastolic function. At 1 year follow-up, while no change was observed in LVEF in group 1, there
was a decrease in LVEF by CMR in group 2 (65.78% at baseline, 61.48% at 1 year; p-value: 0.04

Conclusion: Combined prophylaxis with enalapril and carvedilol may prevent LVSD in patients
with non-metastatic BC treated with anthracycline-containing chemotherapy =+ trastuzumab.
However, the clinical relevance of this strategy should be confirmed in the future, large-scale

Keywords: Cardioprotection; breast cancer (BC); cardiotoxicity; anthracyclines; trastuzumab.

1. INTRODUCTION

Anthracyclines, taxanes and trastuzumab which
are largely used in the adjuvant setting of cancer
breast are associated with remarkable
improvement of both disease-free and overall
survival [1]. However, they are known for causing
cardiac dysfunction both symptomatic and
asymptomatic [2,3]. Risk factors for
anthracyclines induced cardiotoxicity include
prior or current history of coronary artery
disease, cardiac dysfunction, hypertension, and
age. The cumulative incidence of cardiac
toxicity peaks at 1 year after anthracycline
therapy [4,5].

The early detection of anthracycline induced left
ventricular dysfunction is important to detect
early cardiac damage thus allowing regimen
modifications and early treatment. The diagnostic
approach to detect cardiac damage depends
primarily on the estimation of left ventricular
ejection fraction (LVEF). Conventional
echocardiography provides information on LV
structure and assesses both systolic and
diastolic functions [6]. Although 2-dimensional
(2D) echocardiography can detect relatively
significant decreases in LVEF (e.g., from 60% to
40%), smaller drops as from 54% to 48% are
more difficult to identify with a high degree of
certainty [7]. This limitation is addressed by 3D
methods to detect the small changes in LVEF [7].
The cardiac magnetic resonance (CMR) imaging
modality can give accurate and reproducible
assessment of many parameters including the
diastolic and systolic functions of both ventricles
[8]. Cardiac Magnetic Resonance imaging (CMR)
is recognized by the American College of
Cardiology/American Heart Association as a
method to detect cardiovascular CV dysfunction
after cancer treatment [9].

Both beta blockers (BBs) and Anti Converting
Enzyme Inhibitors (ACEIs) have been shown to
slow the progression and to prevent heart failure
in patients with LVSD whether due to infarction
or anthracycline-induced cardiomyopathy
[2,9,10]. Administration of both ACEIls and BBs
has additive beneficial effects in patients with
LVSD [9].

The aim of this prospective randomized study
was to evaluate the efficacy of enalapril (ACEI)
and carvedilol (BB) in preventing the
anthracyclines  chemotherapy  (ANTC)
trastuzumab induced systolic dysfunction (LVSD
defined as LVEF < 45%) as well as diastolic
dysfunction in patients with non-metastatic (MO)
breast cancer. For this evaluation we used 2D
echocardiography and CMR parameters. The
secondary endpoint was detecting the
incidence of decrease in (LVEF) = 10%, heart
failure (HF), or deterioration in LV diastolic
function.

2. PATIENTS AND METHODS

This is a phase lll, randomized controlled trial
conducted at the Clinical Oncology and nuclear
medicine department, Cardiology department,
and radiodiagnosis department, Faculty of
Medicine, Ain-Shams University. The study was
approved by the Institutional Review Board of
Faculty of Medicine, Ain-Shams University. All
the patients gave their written consent.

2.1 The Inclusion Criteria

age from 18 to 75 years old, non-metastatic
disease, adjuvant or neoadjuvant ANTC #+
Trastuzumab indicated, normal baseline cardiac
function including sinus rhythm and
echocardiographic LVEF 250%.



2.2 Exclusion Criteria

Cardiac insult (congestive heart failure,
myocardial infarction,) Electrocardiogram (ECG)
abnormalities  (atrioventricular block or sinus
bradycardia (heart rate < 60 beats/min), atrial
fibrillation), echocardiography findings (LVEF
<50%, significant valvular or myocardial disease)
,ongoing or expected need to be treated with
ACEI or beta-blockers, allergy to ACEI, or beta-
blockers, systolic blood pressure < 90 mm Hg,
need to be treated with a class | antiarrhythmic
drug, renal failure (glomerular filtration rate < 30
ml/h/m?2), hepatocellular insufficiency or grade |
to IV increase of liver enzymes (any ALT
increase by > 5 times ULN or any increase of
100 U/L from baseline).

2.3 Randomization

The patients were randomized in a 1:1 ratio to
receive (the intervention group, group 1) or not
receive (the control group, group 2) enalapril and
carvedilol. Participants in each group were 63
patients.

2.4 Study Treatment

Anthracyclin ~ chemotherapy  (ANCT) was
repeated every 21 days in cycles according to
the recommendations of the breast unit at clinical
oncology department. Adriamycin was given at a
dose of 50mg/m2 (FAC regimen) or 60mg/m2 (AC
regimen). Epirubicin was administered at a dose
of 100mg/m2. Trastuzumab was started when
indicated according to the guidelines of the
breast clinic. As regards carvedilol and enalapril
we followed the same doses and schedules of
the OVERCOME trial (Bosch et al 2013) in
combination  throughout the anthracycline
chemotherapy cycles with dose titration and
stopped after finishing the anthracyclines [12].
Both enalapril and carvedilol were started at least
24 hours before the first chemotherapy cycle.
The initial dose of enalapril was 2.5 mg twice
daily in normotensive patients (1.25 mg in
patients with systolic blood pressure (SBP)
between 90 mm Hg and 100 mm Hg), then was
gradually increased every 7 to 10 days under
close supervision to 5 mg and 10 mg twice daily
if SBP persistently remained >90 mm Hg. In case
of hypotension, the dose was reduced to the
closest level or stopped, and the lowest dose
was resumed when SBP persistently remained
>90 mm Hg. The initial dose of carvedilol was
3.125 mg twice and increased gradually every 7
to 10 days to 12.5 mg twice daily in the absence
of clinical signs of congestive heart failure, sinus
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bradycardia <60 beats/min or any degree of
atrioventricular block. In the case of hypotension
or bradycardia, the dose was also reduced to the
closest level. Cardioprotective drugs were
stopped if significant side effects developed BP <
90/50, HR < 55 beat per minute (bpm).

Conventional echocardiography was done at
baseline, after 3 cycles and after 1 year of follow-
up. Patients who received trastuzumab had
echocardiography done at baseline and every 3
cycles. To avoid bias, echocardiography was
performed by the same independent experienced
cardiologist who was blinded to the patient’s
allocated treatment group. The following
parameters were assessed; LVEF (by M- mode
and modified Simpson method), LV diastolic
function (using LV inflow E and A peak diastolic
velocities, E deceleration time, E/A ratio),
Interventricular relaxation time (IVRT), lateral
mitral annulus motion by tissue Doppler (Em,
E/Em), diastolic dysfunction grade, LA volume,
end diastolic and systolic volumes (EDV, ESV),
end diastolic and systolic diameters (EDD, ESD).

Cardiac magnetic resonance imaging was
performed at baseline, after 3 months and after 1
year of follow-up. It was carried out with a 1.5 T
Acheiva MRI machine (Philips) using dedicated
phased array 16 channel cardiac coil. Global
LVEF and diastolic function including ESV and
EDV were assessed using standard steady-state
free precision Cine white blood imaging (SSFP).

Study endpoints: The primary endpoint was to
measure the change in global LVEF as
measured by echocardiography and CMR
imaging, after 3 cycles, and one year of
treatment. The secondary endpoint was to detect
the incidence of absolute decrease in LVEF =
10%, heart failure, significant LVSD (LVEF <
45%) or deterioration in LV diastolic function.

2.5 Statistical Analysis

Data were collected, revised, coded, and entered
to the Statistical Package for Social Science
(IBM SPSS) version 20 for Windows (SPSS,
Chicago, IL, USA). Qualitative data were
presented as numbers and percentages while
guantitative data (age, weight, height, BSA,
cumulative ANTC doses, echocardiographic, and
CMR parameters) were presented as mean,
standard deviation and ranges. The comparison
between the two groups with qualitative data was
done using Chi-square test and/or Fischer test
was used instead of chi-square test when the
expected count in any cell was < 5. The
comparison between the two groups regarding



guantitative data with parametric distribution was
done using the independent t-test while
comparison between two paired groups
regarding quantitative data with parametric
distribution was done using paired t-test.
Spearman correlation coefficients were used to
assess the correlation between two quantitative
parameters in the same group.

The confidence interval was set up to 95% and
the margin of error accepted was set to 5%. So,
the p- value was considered significant as follows
p>0.05 is non-significant, p< 0.05 is significant
and p< 0.01 is highly significant.

3. RESULTS

Between May 2014 and December 2015, 126
were included in the study. The two study groups
were well balanced as regards the baseline
clinical characteristics (Table 1).

In the intervention group 58 patients had 3 cycles
ANTC, 6 patients received 6 cycles ANTC, and
12 patients received trastuzumab. Whereas in
the control group 47 patients had 3 cycles ANTC,
16 patients were given 6 cycles ANTC and 18
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intervention group 31/63 of patients (49.2%)
versus 20/63 patients (31.7%) in the control
group were followed up to one year after
ANTC.

In the intervention group, the maximum
administered dose of enalapril and carvedilol for
every patient was 7.5 + 4 mg/day and 9.7 = 3.2
mg/day  respectively.  The  duration  of
administration of enalapril and carvedilol was
65.46 + 33.7 days and 70.37 * 29.8 days
respectively. For patients who received
trastuzumab, the mean duration of enalapril and
carvedilol was 313 + 197 days.

Baseline echocardiography and baseline CMR
were comparable.

3.1 After 3 months follow up: no changes
were observed in the intervention arm (Table
2&Table 3). In the control group there was a
statistically significant decrease in the EF by M-
mode (p0.039) (Table 2), and in diastolic function
grades (p 0.037). Regarding the diastolic function
grades, data were not reported in 2 patients and

patients received trastuzumab. In the 7 patients of both groups respectively (Table 3).
Table 1. Baseline clinical characteristics in both groups
Group | (intervention) Group Il (control) P-value
N = 63 N =63

Age Mean + SD 47.17 +£10.16 4959 +11.22 0.208
Range 27 - 67 24 -73

Diabetes mellitus Negative 54 (85.7%) 57 (90.5%) 0.409
Positive 9 (14.3%) 6 (9.5%)

BSA Mean + SD 1.84+£0.16 1.84 £0.15 0.968
Range 14-2 147 -2

Laterality Bilateral 2 (3.2%) 1(1.6%)
Lt 31 (49.2%) 27 (42.9%) 0.608
Rt 30 (47.6%) 35 (55.6%)

Surgery BCS 24 (38.1%) 24 (38.1%)
MRM 27 (42.9%) 28 (44.4%) 0.970
Negative 12 (19.0%) 11 (17.5%)

Stage I 2 (3.2%) 2 (3.2%)
Il 21 (33.3%) 24 (38.1%) 0.957
1] 28 (44.4%) 26 (41.3%)
LABC 12 (19.0%) 11 (17.5%)

ER Negative 23 (36.5%) 16 (25.4%) 0.177
Positive 40 (63.5%) 47 (74.6%)

PR Negative 29 (46.0%) 22 (34.9%) 0.204
Positive 34 (54.0%) 41 (65.1%)

HER-2 Negative 51 (81.0%) 45 (71.4%) 0.209
Positive 12 (19.0%) 18 (28.6%)

DVT Negative 60 (95.2%) 58 (92.1%) 0.465
Positive 3 (4.8%) 5 (7.9%)

BSA: basal surface area, LABC: locally advanced breast cancer, ER: estrogen receptor, PR: progesterone
receptor; HER-2: human epidermal receptor, DVT: deep venous thrombosis
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Table 2. Imaging evaluation after 3 cycles of anthracyclines chemotherapy in the intervention and control groups (n = 63 each)

Intervention group after 3 cycles anthracyclines Control group after 3cycles anthracyclines
Echo parameters Baseline After 3 cycles p-value Baseline After 3 cycles p-value
Mean + SD Mean + SD Mean + SD Mean + SD

LVEF S 63.89 + 4.59 62.65 + 4.36 0.098 64.14 + 4.87 63.14 + 4.96 0.231
LVESV 34.90+9.2 35.45+ 9.03 0.735 38.25+11.61 36.42 £ 9.32 0.331
LVEDV 98.43 £ 23.44 93.80 £ 23.15 0.263 105.31 + 27.15 96.61 + 22.44 0.075
EF M 64.35+4.21 63.59 + 3.49 0.219 64.84 + 4.82 63.42 + 4.89 0.039
EDD 5.22 £ 4.45 4.69 + 0.47 0.366 4.72+0.48 472 +0.49 0.971
ESD 3.01 +£0.30 3.58 + 3.75 0.238 3.03+0.41 3.07 £ 0.39 0.398
CMR parameters

CMR EF 66.18 + 6.40 66.22 £ 7.24 0.959 69.14 + 6.23 67.06 £ 5.38 0.119
CMR EDV 99.35 + 25.36 94.59 + 29.68 0.245 86.54 + 33.00 76.72 + 28.46 0.211
CMR ESV 41.80 + 15.20 39.73 + 16.86 0.370 34.86 + 16.49 31.33+16.43 0.385

LVEF S: LV EF by Simpson, LVESV: LV end systolic volume, LVEDV: LV end diastolic volume, EF M: EF by M mode, EDD: end diastolic diameter, ESD: end systolic
diameter, CMR: cardiac magnetic resonance

Table 3. Comparison of diastolic dysfunction after 3 cycles of chemotherapy in both groups

Diastolic grade Group 1 before chemotherapy Group 1 after 3 cycles P-value
Pt. no. baseline diastolic grade Pt. no. diastolic grade 0.313
NR 0 0% 2 3.20%
Normal 12 19% 18 28.6%
1 40 63.5% 35 55.6%
2 10 16% 8 12.7%
3 1 1.6% 0 0.00%
Group 2 before chemotherapy Group 2 after 3 cycles
NR 0 0% 7 11.1% 0.037
Normal 17 27 % 13 20.6%
1 42 66.7% 34 54%
2 4 6.3% 9 14.3%
3 0 0.00% 0 0.00%




Adel et al.; JCTI, 12(3): 1-10, 2022; Article no.JCTI.87519

Table 4. Imaging evaluation 1 year after chemotherapy in the intervention and control groups

Intervention group 1 year post-chemotherapy Control group 1 year post-anthracyclines
Echo parameters Baseline After 1 year p-value Baseline After lyear p-value
Mean + SD Mean + SD Mean + SD Mean + SD

LVEF S 64.75 £ 4.51 62.88 + 4.15 0.157 63.83 £ 5.57 62.08 + 3.48 0.312
LVESV 35.91 £ 9.09 38.61 +13.26 0.368 37.33+£13.08 38.42 +8.48 0.768
LVEDV 104.71 +21.73 104.38 + 29.48 0.958 104.17 + 32.68 103.08 + 26.47 0.905
EF M 65.12 + 4.29 63.27 + 3.73 0.110 63.92 + 3.88 62.77 + 2.89 0.282
EDD 4.56 + 0.35 4.79+£0.37 0.005 4.75 + 0.52 4.64 £ 0.51 0.565
ESD 2.93+0.26 3.15+0.32 0.001 3.12+0.38 3.12+0.18 1.000
CMR parameters

EF 65.92 £ 5.90 64.90 + 5.79 0.507 65.78 £ 5.70 61.48 + 3.29 0.048
EDV 107.15 + 20.34 86.12 £ 22.12 0.002 93.80 £ 32.81 78.85 £ 31.75 0.108
ESV 45.36 + 10.66 39.14 £ 13.95 0.095 41.79 = 16.65 39.77 £ 25.44 0.799

LVEF S: LV EF by Simpson, LVESV: LV end systolic volume, LVEDV: LV end diastolic volume, EF M: EF by M mode, EDD: end diastolic diameter, ESD: end systolic
diameter, CMR: cardiac magnetic resonance

Table 5. Comparison of diastolic grades in both groups who achieved 1 year follow-up after chemotherapy

Diastolic grade Baseline grades of intervention group patients who achieved 1 year follow-up (n =31) After 1 year p-value
Pt. no. (31) % Pt. no. %

NR 3 9.7% 3 9.6%

Normal 6 19.4% 7 25.0% 0.856

1 18 58. % 19 67.9%

2 4 12.9% 2 7.1%
Baseline grade of control group patients who achieved 1 year follow-up (n = 20) After 1 year p-value
Pt. no. (20) % Pt. no. % 0.835

NR 4 20.0% 4 20.0%

Normal 4 20% 2 12.5%

1 9 45% 10 62.5%

2 3 15% 4 25.0%

NR: not reported



3.2 At 1 year of follow-up

Thirty one out of 63 patients in group | compared
to 20 out of the 63 patients of group Il were
followed for one year. While no change was
observed in LVEF by any tool (Modified Simpson
method, M-mode or CMR) in the intervention arm
(Table 4), there was a statistically significant
decrease in EF by CMR in the control arm
(baseline EF 65.78%, 1 year 61.48%, p0.048).
The end diastolic volume (EDV) in the
intervention group was reduced as detected by
both the echocardiography and CMR (baseline
107.15 ml/m2, after 1 year 86.12 mi/m2, p 0.002)
as shown in table [4]. Similarly, there was
improvement of diastolic function grades
although not statistically significant (Table 5). On
the other hand, the control arm, showed
deterioration of diastolic function grades (Table
5).

3.3 Cardiac Events during the Study
Period (secondary endpoint)

No cases were detected with heart failure or with
final EF < 45 % in either group. Compared to
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controls, the intervention group had a statistically
significant lower incidence of decrease EF 210 %
after finishing ANTC (1.9% vs. 12.5%, p= 0.04)
(Table 6) and at 1 year follow-up (3.6% vs.
18.8%, p 0.09) (Table 7).

4. DISCUSSION

Cardiotoxicity from anthracycline therapy is
defined as a decrease of LVEF from 25% to
<55% associated with heart failure symptoms or
an asymptomatic decline of LVEF 210% to
<55%. Similarly, the diastolic parameters are
markers for early cardiomyopathy [11].

Randomized clinical trials studied BBs,
ACEls, angiotensin receptors blockers
(ARBS) for primary prevention of

anthracycline induced cardiotoxicity [12,13,10].
These trials showed that LVEF dropped
significantly after chemotherapy in placebo or
control groups, but not in intervention
groups. Despite these declines, LVEFs remained
>50%.

Table 6. Incidence of EF decrease 2 10% after ANTC by echocardiography and CMR in both
groups after 3 months

Evaluation method Group | Group Il P-value
No. % No. %

210 % decrease Modified Simpson Total pt. no./63 57 54 0.452
Negative 53 93.0% 48 8%
Positive 4 7.0% 6 11.1%

210 % decrease M mode Total pt. no./63 60 54 0.498
Negative 59 98.3% 52 96.3%
Positive 1 1.7% 2 3.7%

210 % decrease CMR Total pt. no./63 53 32 0.044
Negative 52 98.1% 28 87.5%
Positive 1 19% 4 12.5%

Table 7. Incidence of EF decrease 2 10% at 1 year of follow-up by echocardiography and CMR
In both groups

Evaluation method Group | Group Il P-value
No. % No. %

210 % decrease Modified Simpson  Total pt. no./63 28 16
Negative 27 96.4% 13 81.2% 0.092
Positive 1 3.6% 3 18.8%

210 % decrease M-mode Total pt. no./63 28 16
Negative 25 893% 14 87.5% 0.858
Positive 3 10.7% 2 12.5%

210 % decrease CMR Total pt. n0./63 24 10
Negative 24  100.0% 9 90.0% 0.116
Positive 0 0.0% 1 10.0%




We conducted this randomized controlled
prospective study of the protective role of
carvedilol and enalapril given simultaneously in
non- metastatic breast cancer patients treated
with anthracycline chemotherapy with or without
trastuzumab.

This current study

1) added to the bulk of evidence which
supports the possible role of ACEIls and
BBs in primary prevention of cardiotoxicity
of anthracyclins.

2) Carvedilol and enalapril prevented the drop
of LVEF after 3 cycles of ANTC in the
intervention group by echocardiography.

3) Carvedilol and enalapril protected the
LVEF at one year of follow-up in the
intervention group by CMR.

4) At one year follow-up the intervention
group had lower incidence of reduced EF
210% as detected by CMR compared to
the control group.

5) At one-year post- chemotherapy the
diastolic function grades improved in the
intervention group while deteriorated in the
control group.

Our study results agreed with the suggested
cardioprotective role of ACEIls and BBs, by
sparing the LVEF in the intervention arm after 3
cycles ANTC (p0.098) and at 1 year follow-up
(p0.157) after chemotherapy, whereas the
control group patients had a statistically
significant decrease in the (EF) by M-mode (p
0.03), also there was a statistically significant
decline of the LVEF in the control group at 1-year
follow-up that was detected only by CMR (p
0.048).

Our results are in agreement with Radulesc et al
2013 results where the authors prospectively
assigned different types of cancer patients into a
study group (n=68) who received epirubicin and
perindopril (ACI) or to a control group (n= 68)
who received epirubicin but no ACI. By the end
of chemotherapy, the LVEF was less changed in
the study group compared to the control group.
The study also documented a significant
deterioration of LV diastolic dysfunction in both
groups at the completion of chemotherapy [14].

Bosch et al 2013 tested in a randomized
controlled trial the efficacy of combined enalapril
and carvedilol to prevent anthracycline-induced
cardiotoxicity in 90 patients with hematologic
malignancies. The patients were randomized to a
group receiving enalapril and carvedilol or to a
control group. After 6 months, no change of
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LVEF was observed in the intervention group;
conversely LVEF significantly decreased in the
control group (p 0.035) [12].

The PRADA trial, (Prevention of Cardiac
Dysfunction During Adjuvant Breast Cancer
Therapy) focused on exploring the preventive
role of candesartan (ARB) and metoprolol (BB) in
120 patients diagnosed with early breast cancer,
The authors showed that the decline in LVEF
from the baseline to the end of the study was
2.6% (95% CI 1.5, 3.8) in the placebo group and
0.8 (95% CI 20.4, 1.9) in the candesartan group
in the intention-to-treat analysis (P-value for
between-group difference: 0.026), while no effect
of metoprolol on the overall decline in LVEF was
detected [15].

These findings are in agreement with Kaya et al
2013 [13] prospective, double-blind, randomized
trial on 45 breast cancer patients who received
anthracyclines and prophylactic BBs (nebivolol) 5
mg daily in 27 patients and placebo in 18
patients. The placebo group also had lower
LVEF by echocardiography than the nebivolol
group (57.5+5.6% vs.63.8£3.9%, p=0.01) at 6-
month. The authors concluded that prophylactic
nebivolol may protect the myocardium against
AIC in breast cancer. Similarly, Elitok et al 2014
[16] concluded in their trial that carvedilol has a
protective effect against the ANTC. Bosch et al
2013, [12] and el shitany et al 2012 [17] who
both studied carvedilol in patients receiving
anthracyclines did not find differences in LV
indices of diastolic function.

Meta-analysis was carried out by Yun et al [18]
which aimed to determine the efficacy of BBs
and ACEls in preventing the early onset of
anthracyclines- induced LVD and cardiac events.
The authors concluded that both BBs and ACEls
lead to better LVEF preservation especially
among patients treated with high doses of
anthracyclines.

In the present study, after 3 cycles of ANTC the
carvedilol and enalapril prevented the reduction
of LVEF by echo in the intervention group. In the
limited number of patients who completed one
year follow-up after ANTCs in this trial, we did
not detect HF or EF < 45% in either arm.
Compared to the control group, the intervention
group demonstrated a lower incidence of
reduced EF =2 10% by CMR (1.9% vs. 12.5%, p
0.04) after completion of ANTCs and at one year
follow-up (3.6% vs. 18.8%, p 0.09). Our findings
are in agreement with the OVERCOME trial
where the authors reported a lower incidence of
HF or significant LVSD.



5. CONCLUSION

The concomitant use of ACls and BBs seems to
have a protective effect against anthracyclines
induced-cardiotoxicity. Our study and similar
other trials emphasize the need for early and
continuous  close  collaboration  between
cardiologists and oncologists to balance the risks
and benefits of cardiotoxic anti-cancer agents in
patients with BC. Early identification of patients
at high risk for cardiotoxicity is crucial, but it is
still inadequate, with using the current methods
(e.g., LVEF and cardiac biomarkers).
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