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Reversible cardiotoxicity in a 54-year-old
woman treated with trastuzumab

SANDRO JOSE MARTINS!, VITORINO MODESTO DOS SANTOS?,
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ABSTRACT

We report a 54-year-old woman with an stage IIA (T2NOMO) RE and RP ne-
gative and HER2-positive ductal invasive breast cancer who developed a reversible
cardiotoxicity associated with chemotherapy. After surgery, she received four cycles
of doxorubicin and cyclophosfamide. Later, she used paclitaxel and trastuzumab.
At the 7" cycle of trastuzumab, she had symptoms of heart failure with left ventri-
cle ejection fraction = 59%. Trastuzumab dosage was reduced in 25%, and heart
function progressively improved. Two years after her discharge, the patient remains
asymptomatic. Systolic function of the left ventricle was normal before the initial
dosis of trastuzumab, but significantly worsened following the beginning of drug
administration. Moreover, a clear improvement of heart function was observed soon
after the daily dose of trastuzumab was reduced. Better knowledge of risk factors for
cardiotoxicity related to chemotherapy, and longstanding surveillance with serial
echocardiograms can avoid more severe cardiotoxicity by chemotherapy.

(Rev Med Chile 2012; 140: 763-766).
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Cardiotoxicidad reversible en una mujer con 54
afios tratada con trastuzumab

Se reporta un caso de cardiotoxicidad asociada con quimioterapia con trastu-
zumab, en una mujer con 54 afios de edad que presenté un cdncer de mama ductal
invasivo, con receptores de estrégeno y de progesterona negativos y HER2-positivo,
en estadio IIA (T2NOMO). En el posoperatorio, recibié cuatro ciclos de doxorubicina
y ciclofosfamida. Después recibié paclitaxel y trastuzumab. En el séptimo ciclo de
trastuzumab, la paciente presentd sintomas de falla cardiaca, con fraccién de eyec-
cién de ventriculo izquierdo = 59%. La dosis de trastuzumab fue reducida en 25%,
y la funcién cardiaca se normalizé progresivamente. Mds de 2 afios después del alta
hospitalaria, permanece sin sintomas. En esta paciente la funcion sistélica de ventri-
culo izquierdo estaba normal previo al uso de trastuzumab y hubo un significativo
deterioro desde el inicio de este medicamento. Se observé una mejoria importante
en la funcién cardiaca cuando se redujo la dosis diaria de trastuzumab. Un mejor
conocimiento acerca de los factores de riesgo para cardiotoxicidad relacionados con
quimioterapia y el seguimiento prolongado con ecocardiogramas pueden evitar la
cardiotoxicidad mds severa debida a quimioterapia.
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reast cancer is the main cause of cancer
Bamong Latin American women and

constitutes the second cause of death by
cancer in Chile. The treatment of this cancer has
satisfactorily evolved in the last decades, with
clear improvement in morbidity and mortali-
ty rates'”. New diagnosis resources and more
effective therapy schedules have contributed
to increase the survival of patients with more
aggressive breast cancer that over-expresses
or amplifies the HER2 gene'*. Nevertheless,
adverse effects of chemotherapy (CT) agents,
including cardiotoxicity, have been more often
observed and this can negatively affect both
quality of life and outcome of patients from
this group"**¢. Trastuzumab (a monoclonal an-
tibody targeting the HER2 gene) and paclitaxel
(an antimicrotubule agent) have been employed
with success to treat HER2 positive breast can-
cer'?. The incidence of cardiac adverse events
associated with isolated use of trastuzumab
ranges from 2 to 4%"*>7; and may increase up to
16% with previous use of anthracycline and/or
cyclophosphamide!*”. Trastuzumab has been
administered in combination with placlitaxel to
treat women who have not previously received
CT for metastatic breast cancer®. Asymptomatic
arrhythmias occur in association with the use
of paclitaxel, and more severe cardiac adverse
effects are related to CT schedules containing
anthracyclines"**°. The concomitant use of
trastuzumab and paclitaxel has been also as-
sociated with increased risk of cardiotoxicity®.

Case report

A 54-year-old-woman, diabetic and hy-
pertensive, presented with a nodule in the left
breast and the mammography study showed a
dense image (Figure 1A and B). Tissue samples
from fine needle aspiration revealed histo-
logical features of invasive ductal carcinoma
and ductal carcinoma in situ. The immune
histochemical study showed that tumor cells
were negative for estrogen or progesterone re-
ceptors, and positive for HER2 receptor (Figure
1C). Additionally, neoplastic cells were positive
for Ki-67 (50%), c-erB-2 (3+), and p53 clone
D01 (50%). The patient was operated on with
a quadrant excision and sentinel lymph node
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dissection. The pathologic stage of her tumor was
ITA (T2NOMO). After surgery, she received adjuvant
CT with four cycles of doxorubicin (60 mg/m?) and
cyclophosfamide (600 mg/m?), followed by four
cycles of trastuzumab (8 mg/kg and 6mg/kg every
three weeks) and placlitaxel (175 mg/m? every three
weeks). We planned to deliver 13 additional cycles of
trastuzumab monotherapy (6mg/kg every three wee-
ks). Before treatment, the echocardiogram showed
normal systolic function of the left ventricle (LV),
with ejection fraction (EF) of 76%. At the 7" cycle of
trastuzumab, the patient presented with dyspnea after
exercise, fatigue, weakness and tachycardia, and her
LVEF was 59%. She started angiotensin-converting
enzyme (ACE) inhibitor (captopril 12.5mg tid) and
CT dose was reduced in 25%. The following CT cycles
were uneventful, and on physical examination 1 year
later she was asymptomatic and her LVEF returned
to the normal range (75%). The patient is actually in
good clinical condition, and under outpatient close
surveillance.

Figure 1. A and B. Mammographic image of the nodule in
the left breast (arrows) in June, 2008. 1C. Immunohistochemistry
features of the neoplastic cells positive (3+) for c-erbB-2.
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Table 1. Comparative echocardiographic data of a 54-year-old female who had reversible cardiotoxicity
due to chemotherapy with trastuzumab for HER2-positive breast cancer

Parameter/day 3/30/2009 9/16/2009* 1/7/2010 1/26/2010 2/24/2010# 6/3/2010#
Aorta SD (mm) 36 36 39 38 33 35
LASD (mm) 38 31 41 38 38 32
RVDD (mm) 21 20 27 26 20 20
LVDD (mm) 47 46 48 47 44 44
LVSD (mm) 26 29 33 - 31 25
Sept (mm) 0.9 0.8 1.0 0.8 0.9 1.0
LVPW (mm) 0.9 0.8 0.9 0.8 0.8 1.0
LVEF (%) 76 67 59 55 57 75
LV mass (mg) 179 148 199 103 148 185
Sept/LVPW 1.00 1.00 1.1 1.00 1.13 1.00
SVol (ml) 78 65 63 - 50 65
End SVol (ml) 25 32 44 = 38 22

SD: systolic diameter; LA: left atrium; RV: right ventricle; DD: diastolic diameter; LV: left ventricle; Sept: ventricular septum; PW:
posterior wall; EF: ejection fraction; SVol: sistolic volume. *: Initial adjuvant chemotherapy; #: reduced doses of trastuzumab.

Discussion

The addition of trastuzumab to neoadjuvant
and palliative CT can promote conspicuous im-
provement in the survival time of patients with
breast cancer!®. Nevertheless, adverse effects in-
cluding cardiotoxicity, are growing in frequency
and deserve a close accurate follow-up''. A major
concern is about patients with cardiopathy, old
age, and previous utilization of cardiotoxic drugs
or thoracic irradiation, because they are more
prone to develop severe cardiotoxicity">”'% Other
potential risk factors include diabetes mellitus,
high or low body mass index, hyperlipidemia,
hypertension, thyroid dysfunction, and tobacco
smoking®'*!*. Cardiotoxicity may be acute (soon
after the administration of CT agents) or late (up
to 12 years after the completion of CT course)'%.
Systematic evaluation of heart function must
precede treatment and the careful cardiologic
follow-up of patients receiving CT agents must
be longstanding'"'>'*. Echocardiogram is the
non-invasive test of choice for assessment of the
LVEE, contributing to the early detection and
prompt management of systolic and/or diastolic
dysfunction secondary to treatment™'?'%.

Trastuzumab is a humanized monoclonal
antibody that binds to the juxtamembrane extra-
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cellular portion of the transmembrane orphan
receptor HER2""®. The nature of cadiotoxicity
associated with the use of trastuzumab is not
entirely understood. The mechanisms of action
include enhancing of complement-mediated tu-
mor lysis and chemotherapy-induced cytotoxicity,
and down-regulation of receptor expression®. This
drug may cause non-symptomatic and reversible
decrease of LVEF in a great number of patients,
and the main symptoms include palpitation, ta-
chycardia, dyspnea, thoracic pain, and evolution
with congestive heart failure'*">. Therapeutic
schedules frequently include discontinuing or
lower doses of trastuzumab, in addition to the
control of associated risk factors and the use of
ACE inhibitors and beta-blockers"®".

Paclitaxel is a drug of the taxane group, which
may cause acute asymptomatic sinus bradycardia
in up to 30% of treated patients, and its cardiovas-
cular side effects include heart block, premature
ventricular complexes, ventricular tachycardia,
and thrombosis'”. Paclitaxel monotherapy and its
association with trastuzumab may cause cardiac
dysfunction'*#, and the taxane can enhance the
cardiotoxicity of antracyclines by interfering with
the metabolism and excretion of these drugs"’.
Cardiac adverse events must be anticipated in com-
bination CT;’ lower dosage and increased interval
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between the administration of drugs reduce the
occurrence of cardiotoxicity"’. In our patient, ma-
jor predisposing factors for cardiac adverse events
of trastuzumab were present, as diabetes mellitus,
hypertension and previous use of antracycline and
cyclophosfamide'. Despite of the combination
with taxane, the reduction of trastuzumab dosage
led to normalization of LVEF, and the patient is
under regular ambulatory surveillance without
heart disturbances. Better knowledge about risk
factors for cardiotoxicity related to CT contributes
to reduce the cardiovascular adverse effects. Early
and long term control by serial echocardiograms
is needed to characterize this condition and play
a role in favorable outcomes by avoiding the pro-
gression of mild ventricular dysfunction to a more
severe and irreversible cardiac failure®**'2. Tissue
velocity imaging is another non-invasive method
to evaluate the left ventricle function in patients
under CT with trastuzumab. Peak systolic myo-
cardial velocity and peak global longitudinal and
radial strain can disclose disturbances in systolic
function, before the characterization of changes
in the LVEF demonstrated by echocardiography*®.
Although with the limitation of a single case
study, the present data can contribute to highlight
the potential reversibility of trastuzumab cardio-
toxicity, even after the utilization of doxorubicin
and cyclophosfamide, as well as with the concomi-
tant administration of paclitaxel for breast cancer.
Case reports may increase the awareness about
cardiotoxicity induced by cancer chemotherapy.
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