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Background
Several studies have evaluated cardioprotective strategies to prevent myocardial dysfunction in patients receiving
cardiotoxic therapies.
The optimal approach still represents a controversial issue.

Echocardiography is considered the gold standard in the cardiac imaging evaluation of patients during and after cancer
therapy.
Remodeling that precedes ventricular dysfunction and a reduction in global longitudinal strain (GLS) seems to be the
most sensitive parameter to predict early cardiotoxic effects.

Angiotensin-converting enzyme inhibitors (ACEis)/angiotensin-II receptor blockers and β-blockers (BB) have been shown
to prevent cardiac remodeling and reduce mortality in patients with cardiac dysfunction and have been proposed for
cardioprotection in oncology

Singal PK, et al. N Engl J Med 1998; Wang SY, et al. Breast Cancer Res Treat 2014
Plana JC, et al. Eur Heart J Cardiovasc Imaging 2014; Thavendiranathan P, et al. J Am Coll Cardiol 2014

Oikonomou EK, et al. JAMA Cardiol 2019



Background

The SAFE trial (NCT2236806) is a four-arm, randomized, phase 3, double-blind, placebo-controlled study.

The study recruitment was conducted between July 2015 and June 2020.

Patients with non metastatic breast cancer(BC) treated with anthracycline-based chemotherapy +/- trastuzumab were
enrolled.

The aim is to determine whether pharmacological cardioprevention could reduce subclinical heart damage in BC patients
treated with anthracycline-based chemotherapy.

This is a subgroup analysis focused on the impact of postoperative breast radiation therapy (RT) of the recently published
pre-specified interim analysis on the first 174 patients who had completed cardiac assessment at 12 months.

Livi L, et al. JAMA Oncol 2021
Meattini I, et al. SABCS 2021



Methods
Patients were eligible for trial inclusion if they had indication to primary or postoperative systemic therapy
using an anthracycline-based regimen.

Patients with a prior diagnosis of cardiovascular disease were excluded.

Cardioprotective therapy was administered for 1
year from the initiation of chemotherapy or until
the end of trastuzumab therapy in case of HER2
positive patients.

All patients underwent cardiac surveillance at baseline (T0), 3-month (T1), 6-month (T2), 12-month
(T3, end of treatment [EOT]), and 24-month (T4, end of study) from enrollment.
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Livi L, et al. JAMA Oncol 2021



Methods

Primary endpoint any subclinical impairment
(worsening ≥10%) in myocardial function and
deformation measured with standard and 3-
dimensional echocardiography, left ventricular
ejection fraction (3D-LVEF) and global longitudinal
strain (GLS).

Courtesy of Giuseppe Barletta, Florence University Hospital



Patients screened
n=446

Patients randomly assigned
n=262

-Patients non randomly assigned n=184
-Exclusion criteria n=110
-Patient refusal n=74

Patients included in ITT analysis
n=174

PLACEBO arm
n=42

RAMIPRIL arm
n=44

BISOPROLOL arm
n=45

RAMIPRIL+BISOPROLOL arm
n=43

Patients did not reach end of treatment visit
n=88

SAFE trial (NCT2236806) 
- CONSORT Diagram

adapted from Livi L, et al. JAMA Oncol 2021;7(10):1544-1549



Results – Left-sided breast RT cohort QART

Courtesy of Livia Marrazzo, University of Florence (IT)



Results – Whole series at 12 months
placebo arm ramipril arm bisoprolol 

arm
ramipril +
bisoprolol arm P

Worsened by 
3D LVEF

4.4% 3% 1.9% 1.3% P=0,05

Worsened by 
GLS

6% 1.5% 0.6% unchanged(0.1%
improvement)

P<0,001

% of patients placebo arm ramipril arm bisoprolol 
arm

ramipril +
bisoprolol arm

Reduction 
≥10% 3D LVEF

19% 11.5% 11.4% 6.8%

Worsening 
≥10% GLS

35.7% 15.9% 13.6% 13.6%



Results – Differences in 3D-LVEF changes from baseline to end of treatment

Bisoprolol-containing arms showed significant benefit:
- in patients not receiving RT (P = 0.09)
- in patients receiving right-sided breast RT (P = 0.0001), and
- with lesser extent, in patients receiving left-sided RT (P = 0.041)

No significant benefit was shown in ramipril-containing arms



Results – Differences in GLS changes from baseline to end of treatment

Bisoprolol-containing arms showed significant benefit:
- in patients not receiving RT (P = 0.0001)
- in patients receiving right-sided breast RT (P = 0.0001)
- no benefit in patients receiving left-sided breast RT (P = 0.270)

Ramipril-containing arms showed significant benefit
- in patients not receiving RT (P = 0.035)
- in patients receiving left-sided breast RT (P = 0.014)
- no benefit in right-sided breast RT (P = 0.260)



Results – dosimetry and primary outcome

No significant correlation between heart and LAD dosimetric parameters and subclinical heart damage at 12 months



Conclusions

At the interim analysis, cardioprotective pharmacological strategies in patients affected by breast cancer
receiving an anthracycline-based chemotherapy are well tolerated and seem to protect against cancer
therapy-related LVEF decline and heart remodeling.

This favorable effect seems to be reduced in patients receiving postoperative left-sided brest RT , this calling
for further investigations on potentially radiation-related early subclinical heart damage.
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