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Abstract

Advances in cancer therapy have resulted in more cancer therapy-related cardiac dysfunction
(CTRCD), which is the main cause of death in older female survivors of breast cancer.
Traditionally, guideline-recommended medications for heart failure, such as beta-blockers and
angiotensin-converting enzyme inhibitors/angiotensin receptor blockers (ACEls/ARBs), are com-
monly used to prevent or attenuate CTRCD. However, sometimes their effectiveness is not
satisfactory. Recently, the drug combination of sacubitril plus valsartan has been proven to be
more beneficial for heart failure with reduced ejection fraction in the long term compared with
an ACEI/ARB alone. However, there is a lack of evidence of the efficacy and safety of this drug
combination in CTRCD. We report a case of worsening CTRCD, despite treatment with tradi-
tional medications, in which the patient improved after changing perindopril to sacubitril/valsar-
tan. The patient’s heart function greatly improved after changing this ACEI to sacubitril/valsartan.
Changing an ACEI/ARB to sacubitril/valsartan in patients with worsening chemotherapy-induced
heart failure is appropriate. Further studies with a high level of evidence are required to assess
the efficacy and safety of sacubitril/valsartan for CTRCD.
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Introduction

Breast cancer is the most commonly diag-
nosed cancer worldwide.'? Advances in
early detection and cancer therapy have
resulted in not only improved survival, but
also more cancer therapy-related cardiac
dysfunction (CTRCD) owing to antineo-
plastic drugs, such as anthracyclines and
trastuzumab. CTRD is the main cause of
death in older female survivors of breast
cancer.>*

Traditional medications, such as beta-
blockers and angiotensin-converting

enzyme inhibitors/angiotensin  receptor
blockers (ACEIs/ARBs), are commonly
used to prevent or attenuate

chemotherapy-related left ventricular path-
ological remodeling.>® Bosch et al. found
that, in 90 patients who received chemo-
therapy, patients in the treatment group
with enalapril and carvedilol had a lower
incidence of the combined end point of
death or heart failure (HF) compared with
those in the control group.” A systematic
review’ also reported that, with the help
of prophylactic agents including statins,
beta-blockers, and angiotensin antagonists,
there were 83 cardiac events in the prophy-
laxis arm compared with 304 in the control
arm (relative risk=0.31, 95% confidence
interval: 0.25-0.39). Recently, the drug
combination of sacubitril plus valsartan
has been shown to reduce all-cause mortal-
ity, as well as cardiovascular mortality and
hospitalization for HF, compared with a
proven dose of the ACE inhibitor enalapril.
The  benefits of  sacubitril/valsartan

are rapid and consistent in the left ventric-
ular  ejection  fraction (LVEF).'*'2
Unfortunately, there is only limited evi-
dence of the performance of this drug com-
bination in patients with cancer and HF
with reduced ejection fraction.!*!* We
report here a patient with breast cancer in
whom CTRCD developed, despite combi-
nation therapy with an ACEI and beta-
blockers. The patient eventually recovered
after initiating sacubitril/valsartan.

Case report

A 55-year-old female non-smoker without
any medical history was diagnosed with
estrogen receptor/progesterone receptor-
negative, HER2-positive ductal carcinoma
in the left breast (T2NOMO stage IIA)
(Figure 1). An initial cardiovascular evalu-
ation showed an enlarged left ventricle (left
ventricular internal diameter at end-diastole
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Figure |. Histopathology shows ductal carcinoma
in the left breast (hematoxylin and eosin staining).
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[LVIDD]: 59 mm), with a preserved LVEF
(54%) and a normal N-terminal pro-B-type
natriuretic peptide (NT-proBNP) concen-
tration, troponin concentration, electrocar-
diogram, and coronary angiography.
A radical mastectomy was performed fol-
lowed by AC (epirubicin and cyclophospha-
mide) chemotherapy and cardioprotective
therapy with perindopril 2 mg daily, meto-
prolol 25mg twice daily, and spironolac-
tone 20mg daily. This treatment was
decided after consultation of a cardio-
oncology specialist because of the
patient’s left ventricular dilation and the
high risk of developing CTRCD."
The guideline-recommended medical thera-
pies were gradually titrated with perindopril
8 mg daily, metoprolol 50mg twice daily,
and spironolactone 40 mg twice daily. She
received four cycles of chemotherapy with
epirubicin 130mg and cyclophosphamide
900mg in the following 2 months.
A three-dimensional  echocardiogram
1.5 months after initiating chemotherapy
showed an LVIDD of 59mm and an
LVEF of 52%. During the following
6 months, four-cycle chemotherapy with
paclitaxel and trastuzumab followed by
four-cycle chemotherapy with only trastu-
zumab 360mg were conducted. She was
asymptomatic and the LVEF remained at
51% at a 6-month follow-up visit.
Unfortunately, the patient began com-
plaining of worsening dyspnea and fatigue
(New York Heart Association class II)
6.5 months after the initiation of chemo-
therapy just before the fifth dose of trastu-
zumab. The NT-proBNP concentration was
elevated at 2012 ng/L, a transthoracic echo-
cardiogram showed an LVIDD of 58 mm,
and the LVEF was greatly reduced (35%).
At this time, because of her worsening
symptoms, elevated NT-pro BNP concen-
tration, and considerable decrease in the
LVEF, which increased the concern of
worsening HF, chemotherapy with trastu-
zumab was discontinued. Furosemide and

hydrochlorothiazide were administered for
volume management during hospitaliza-
tion. Perindopril was then switched to sacu-
bitril/valsartan upon discharge, which was
titrated to 100 mg twice daily 2 weeks after
their initiation. Within 4 weeks of initiating
sacubitril/valsartan, the patient reported
that her dyspnea and fatigue had mostly
resolved without considerable hypotension,
renal dysfunction, or hyperkalemia, and
there was no need for hospitalization. The
LVIDD and LVEF had also gradually
improved with good medication tolerance
(Figure 2). A repeat echocardiogram
4 months after switching the medication
showed an improvement in left ventricular
function (LVEF: 46%) and LVIDD
(52 mm). After full evaluation by a cardio-
oncology team, she started chemotherapy
again at approximately 4 months after ini-
tiating sacubitril/valsartan and successfully
finished her last six cycles of chemotherapy
with  only trastuzumab in another
3.5 months. The normalization of left ven-
tricular function (LVEF: 59%) was
detected by an echocardiogram and the
NT-proBNP concentration returned to
normal 20 days after restarting chemother-
apy (Figure 2). To date, the patient has
been stabilized on sacubitril/valsartan
100 mg twice daily, metoprolol 50 mg twice
daily, and spironolactone 40 mg daily.

Discussion

The incidence of left ventricular dysfunc-
tion associated with epirubicin, cyclophos-
phamide, and trastuzumab is 0.9% to
11.4%, 7% 28%, and 1.7% to 20.1%,
respectively.'® The median time between
the last dose of anthracycline and the devel-
opment of cardiotoxicity is approximately
3.5 months in 98% of cases within the
first year of follow-up.'” Therefore, current
recommendations are that baseline cardiac
function should be assessed before chemo-
therapy with potential cardiotoxicity.
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Figure 2. Echocardiography shows an improvement in cardiac function.
LA, left atrium; RV, right ventricle; EF, ejection fraction; LV, left ventricle.

If systolic dysfunction or significant valvu-
lar heart disease is found, cardioprotection
should be considered.'® Similar to any other
type of cardiomyopathy leading to HF with
reduced ejection fraction, early addition of
ACEIs/ARBs and beta-blockers in patients
with chemotherapy-related cardiomyopa-
thy leads to preservation or improvement
of left ventricular function.”®'® However,
only approximately 11% of patients have a
full recovery from CTRCD." Some
patients still have worsening HF, despite
appropriate pharmacological treatment
with  ACEIs/ARBs and beta-blockers,
which suggests that current chemotherapy
should be discontinued, as in our patient.
Based on current evidence, sacubitril/
valsartan is recommended for patients
with HF with reduced ejection fraction.'®
Unfortunately, evidence on the use of sacu-
bitril/valsartan from previous randomized,
clinical trials for the management of wors-
ening HF has not been independently

validated in a cancer population. Only a
small group of patients with CTRCD
were enrolled in two cohort studies.'>'*
Martin-Garcia et al.'* found that sacubi-
tril/valsartan was well tolerated and
improved  echocardiographic ~ function
(LVEF: 33% before vs. 42% after sacubi-
tril/valsartan) and structural parameters,
NT-proBNP concentrations (1552 pg/mL
before vs. 776 pg/mL after sacubitril/valsar-
tan), and the symptomatic status (New
York Heart Association class: 2.2+0.6
before vs. 1.6+£0.6 after sacubitril/valsar-
tan) in patients with CTRCD. Gregorietti
et al.'"* observed decreased NT-proBNP
concentrations, an improved LVEF
(26.7 % before vs. 32.3 % after sacubitril/
valsartan), and an improved LVIDD
(67.5 vs. 60mm) in 28 patients who devel-
oped worsening cardiotoxicity and were
treated with sacubitril/valsartan. However,
besides these two observational studies,
there are currently no data on the use of
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sacubitril/valsartan, except for some case
series.’®?! Sheppard et al.?' reported that
two patients with typical progression of
HF symptoms due to anthracycline chemo-
therapy, despite  management  with
evidence-based HF therapies, significantly
improved after treatment with sacubitril/
valsartan. Sacubitril/valsartan was also
reported to be safe and feasible when
administered as the first-line therapy
instead of ACEIs.?

Regarding the mechanisms of the bene-
fits of sacubitril/valsartan in treating
chemotherapy-induced HF, some pre-
clinical/in vitro studies have reported their
association with additional alleviation of
dynamin-related protein l-mediated mito-
chondrial dysfunction.”® Boutagy et al.**
reported that sacubitril/valsartan offered
greater protection against left ventricular
remodeling and dysfunction by decreasing
activation of matrix metalloproteinases in a
rodent model of progressive doxorubicin-
induced cardiotoxicity compared with stan-
dard ARB therapy.

Our patient had an enlarged LVIDD
during the initial cardiovascular evaluation
and eventually developed HF while being
treated with perindopril, metoprolol, and
spironolactone at approximately 8 months
after initiating the first dose of chemother-
apy. Although sacubitril/valsartan is not
currently recommended in patients with
cancer, the decision to switch from perindo-
pril to sacubitril/valsartan was reached for
compassionate use. This switch in treatment
soon improved her HF symptoms and nor-
malized her LVEF, even after starting tras-
tuzumab again. Therefore, our experience
suggests that comprehensive cardiovascular
evaluation before chemotherapy and regu-
lar monitoring during chemotherapy are
important for physicians to suspect and
detect CTRCD early. Switching ACEIs/
ARBs to sacubitril/valsartan is a reasonable
choice in patients with worsening
chemotherapy-induced HF, which might

not only normalize heart function, but
also save time withholding chemotherapy
while waiting for heart function to return
to normal again.

Conclusion

The improvement of survival in patients
with breast cancer and the appearance of
cardiotoxicity of chemotherapies have
raised new and important challenges for
oncologists and cardiologists. Sacubitril/
valsartan is safe and beneficial for improv-
ing left ventricular function in patients with
worsening CTRCD, despite optimal phar-
macological treatment with AECIs/ARBEs,
beta-blockers, and mineralocorticoid recep-
tor antagonists. Further studies with a high
level of evidence are required to assess the
efficacy and safety of concomitant sacubi-
tril/valsartan for preventing CTRCD.
A randomized, placebo-controlled, multi-
center trial has been designed to assess if
sacubitril/valsartan administered concomi-
tantly with early breast cancer treatment
regimens prevents cardiac dysfunction.”’
More studies are likely to be conducted in
the future to determine the potential bene-
fits of sacubitril/valsartan for preventing
and treating CTRCD.

The reporting of this study conforms to
the CARE guidelines.*®
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