CASE REPORTS

Cardiac toxicity with monoclonal antibodies therapy
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ABSTRACT

Breast cancers which overexpress the human epidermal growth factor receptor 2
(HERZ2) proteins generally have poor prognosis. Trastuzumab is a monoclonal antibody
which inhibits HER-2 activation and has been shown to be an effective therapy for wom-
en with breast cancers that overexpress HER?2 proteins. The most important side effect
of trastuzumab is cardiotoxicity. We report a patient with left ventricular dysfunction and
pericardial effusion after treatment with pertuzumab and trastuzumab.
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INTRODUCTION

Pericardial effusion is an excessive accumu-
lation of fluid in the pericardial space and can occur
as a complication of malignancy and/or anticancer
therapy. We report a patient who developed a non-
malignant pericardial effusion and left ventricular dys-
function after receiving treatment with the combina-
tion of pertuzumab and trastuzumab.

CASE

A 36-year-old woman with metastatic estro-
gen receptor, progesterone receptor, and HER2 posi-
tive invasive ductal carcinoma of the right breast was
admitted to our hospital in June 2014 with severe dys-
pnea. The patient was originally diagnosed 18 months
prior to admission with axillary lymph node and osse-
ous metastasis. She received four cycles of weekly
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gemcitabine, paclitaxel, and trastuzumab with monthly
denosumab treatment and had a complete response.
The patient continued on maintenance tamoxifen,
trastuzumab, and denosumab after confirming a nor-
mal left ventricular ejection fraction (LVEF) of 60-64%

Figure1: Computed tomography of the thorax
shows a large pericardial effusion.
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with no pericardial effusion. In March 2014 she pre-
sented with generalized lymphadenopathy indicative
of progressive disease based on physical examina-
tion and computed tomography of her chest. She re-
fused cytotoxic therapy, and pertuzumab was added
to her trastuzumab regimen. During this admission
(June 2014), she presented with severe dyspnea, and
an echocardiogram confirmed the presence of a large
pericardial effusion and a LVEF of 40%. Trastuzumab
was held. The patient underwent pericardiotomy with
marked clinical improvement. Pericardial fluid was
negative for malignant cells. Repeat echocardiogram
in December 2014 showed a LVEF of 60%.

DiscussioN

Pericardial effusion is a consequence of inflam-
mation of the pericardium (pericarditis) secondary to
infectious agents, inflammatory disorders, metastatic
malignancies, uremia, congestive heart failure, and
drugs, such as the antineoplastic agents doxorubicin,
cyclophosphamide, and trastuzumab. Pertuzumab is
a monoclonal antibody that selectively binds to the
human epidermal growth factor receptor-2 protein

(HER-2) and inhibits its dimerization and subsequent
activation.” Pertuzumab has been approved by the
FDA in combination with trastuzumab (a monoclo-
nal antibody that also inhibits HER-2 activation) and
docetaxel as first-line treatment for metastatic HER-
2-expressing breast cancer.' A major complication of
trastuzumab is cardiac dysfunction. The mechanism
responsible for this cardiac complication is unknown
and may be secondary to a sequential stress mecha-
nism. Evidence from both in vivo and in vitro studies
indicates the importance of the epidermal growth fac-
tor signaling system (HER2 or ErbB2) in the normal
heart and suggests that trastuzumab cardiotoxicity is
directly related to HER2 blockade. Although the role
of HERZ2 in the pathophysiology of heart failure is not
well understood, serum HER?2 levels are increased in
patients with chronic heart failure, and these levels
correlate inversely with left ventricular function.’ Since
HER-2 is involved in the growth and survival of adult
cardiomyocytes, treatment with trastuzumab may re-
sult in a reversible decrease in LVEF in up to 20%
of patients.” This requires monitoring of LVEF during
treatment, but the best schedule for LVEF monitoring
in asymptomatic patients during trastuzumab treat-
ment is uncertain. Most of the adjuvant trials have as-

Figure2: Transthoracic echocardiography shows a pericardial effusion.
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sessed LVEF either by echocardiography or MUGA
scans every three months up to the ninth month of
treatment with a repeat assessment six months after
the cessation of treatment. Based on these criteria,
it was recommended to monitor cardiac function at
three month intervals during trastuzumab treatment
and every six months for at least two years after
completion of treatment. Therapy should be held in
patients who develop cardiac symptoms or a greater
than 10% absolute asymptomatic decline in LVEF.
Medical therapy should be initiated in patients with
symptomatic heart failure. Improvement in cardiac
function occurred in the majority of these patients.5
Our patient’s new onset pericardial effusion and de-
cline in LVEF developed only after pertuzumab was
added to trastuzumab, suggesting that the combined
anti-HER-2 regimen was responsible for this compli-
cation. Thus, our case report illustrates the impor-
tance of close follow-up and monitoring of patients
receiving dual anti-HER-2 therapy for the early detec-
tion of this potentially life threatening complication.
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