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Right ventricle failure associated with

trastuzumab
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Abstract: Trastuzumab (TZ], a monoclonal antibody against human epidermal growth factor
receptor type 2 (HER2), is an important biological agent used for the treatment of positive
breast cancer. This paper presents a 46-year-old female patient who developed right heart
failure and right ventricular dysfunction while on TZ due to breast cancer, and returned

to normal following the discontinuation of the drug. As far as we know, this is the first

case report related to a patient presenting with right ventricular dysfunction and induced

cardiotoxicity while on TZ.
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Introduction

Human epidermal growth factor receptor type 2
(HER?2) is overexpressed in 25% of breast cancer
cases. This is a more aggressive disease with a
higher recurrence rate [Pegram ez al. 2004] and
associated with increased mortality [Slamon ez al.
1987]. Trastuzumab (TZ), a monoclonal anti-
body against HER2, is an important biological
agent used for the treatment of positive breast
cancer. However, the risk of developing cardio-
toxicity increases during the treatment. This
paper presents a 46-year-old female patient who
developed right heart failure and right ventricular
dysfunction while on TZ treatment and returned
to normal following the discontinuation of the
drug. As far as we know, this is the first case report
related to a patient presenting with right ventricu-
lar dysfunction and induced cardiotoxicity while
onTZ.

Case report

A 46-year-old female patient was referred to the
cardiology department from the medical oncology
clinic due to the complaints of weakness, shortness
of breath and swelling in the legs. We understood
from medical history and the reports filed 4 years
ago that she had undergone surgery and radiother-
apy due to invasive ductal breast cancer, then had
taken cyclophosphamide, adriamycin and 5-fluo-
rouracil protocols for 3 months, and then had
received docetaxel through chemotherapy for 3

months. TZ and paclitaxel were initiated 1.5 years
after the diagnosis due to bone metastasis and
recurrence of the disease in the other breast. Then,
paclitaxel was stopped upon the finding of HER2
positivity.

At the 12th month of the treatment with TZ
alone, weakness, shortness of breath and swelling
in the legs developed. Her physical examination
revealed normal breathing sounds and bilateral (2
+) pretibial edema. Laboratory tests (complete
blood count, fasting blood glucose, liver and renal
function tests, D-dimer levels) revealed no pathol-
ogy. The electrocardiogram was normal. A tran-
sthoracic echocardiographic examination (TTE)
performed 4 months ago revealed left ventricular
ejection fraction (LVEF) was 60%, and the patient
had a normal size of heart chambers. The control
TTE showed that the left ventricular systolic
function (LVEF 56%) decreased, interventricular
septum and right ventricular free wall was
hypokinetic, and there was moderate tricuspid
regurgitation (TR).

The systolic pulmonary artery pressure was meas-
ured as 38 mmHg via TR jet. Left ventricular sys-
tolic and diastolic functions were within normal
range. In apical four-chamber views, the right
atrium diameter was measured to be 58 mm X
42mm and the right ventricle (RV) diameter was
found to be 41 mm annulus level, which were
interpreted to be dilated. The tricuspid annular
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Figure 1. The tricuspid annular plane systolic excursion (TAPSE] value was 15 mm during the admission.

plane systolic excursion (TAPSE) value was
determined as 15 mm (Figure 1). Furthermore,
the diameter of the proximal right ventricular out-
flow tract (RVOT) was calculated to be 38 mm on
the parasternal long axis and the diameter of the
distal RVOT increased and was calculated to be
28 mm on the parasternal short axis. Right ventri-
cle fractional area change was found to be 27%
and tissue Doppler echocardiography revealed
that the right ventricle myocardial performance
index was 0.64 and the S’ velocity was 0.12 m/s.
Conventional echocardiographic parameters of
the patient are listed in Table 1.

The etiological assessment of the patient showed
that she had right ventricular systolic dysfunction.
Thoracic computed tomography scans were taken
for the diagnosis of pulmonary embolism, which
was within the normal range, while ventilation
perfusion scintigraphy revealed a low probability
for pulmonary embolism. A spirometry test
showed no findings associated with pulmonary
obstructive lung disease or bronchial asthma.
Coronary angiography and right heart catheteri-
zation were not performed due to the absence of
risk factors related to coronary artery disease and
pulmonary artery pressure that was within the
normal ranges.

The right heart failure was thought to be associ-
ated with the use of TZ in the patient, who did not

use any medication other than TZ. Following
consultation with the oncology clinic, TZ treat-
ment was discontinued; beta-blockers, angioten-
sin-converting enzyme inhibitor (ACEI) and
diuretic therapy was initiated. The follow-up TTE
made 6 weeks later revealed that left and right
ventricular function had improved. Examination
showed that: the TAPSE value was 20 mm; the
diameter of the proximal RVOT was 34 mm on
the parasternal long axis; the diameter of the dis-
tal RVOT had increased and was 24 mm on the
parasternal short axis; the right ventricle frac-
tional area change was 38%; and tissue Doppler
echocardiography revealed that the value of the
right ventricle myocardial performance index was
0.50 and S’ velocity was 0.13 m/s (Figure 2).

In our patient, the right ventricular dysfunction
increased while on TZ, whereas it improved when
the drug was withdrawn; this was thought to be
due to the TZ-related cardiotoxicity.

Discussion

The incidence of TZ-induced cardiomyopathy
ranged from 15 to 27% in different trials and was
higher when TZ and anthracycline (AS) were
used concurrently. When AS and TZ were admin-
istered simultaneously, the incidence of New York
Heart Association class III or IV heart failure was
found to be 16% [Slamon et al. 2001].
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Table 1. Patient’s conventional echocardiographic parameters.

Parameters Before anthracycline Before TZ While using TZ After TZ
LA diameter, PSLA, mm 38 38 39 38
LV EDD, PSLA, mm 4t 45 46 46
LV ESD, PSLA, mm 26 28 28 27
LV EF, % 60 56 56 57
IVS thickness, PSLA, mm 11 11 11 11
PW thickness, PSLA, mm 10 10 10 10
RA diameter, AP4C, mm 51 X 32 52 X 33 58 X 42 54 X 38
RV diameter, AP4C, mm 32 33 41 36
TR degree 1 1 2 1
Systolic PAP 35 36 38 36
MR degree minimal minimal minimal minimal
LAVI, ml/m? 29 29 30 29

AP4C, apical four-chamber view; EDD, end diastolic diameter; ESD, end systolic diameter; EF, ejection fraction; IVS,
interventricular septum; LA, left atrium; LV, left ventricle; LAVI, left atrial volume index; MR, mitral regurgitation; PAP,
pulmonary artery pressure; PSLA, parasternal long axis; PW, posterior wall; RA, right atrium; RV, right ventricle; TR,

tricuspid regurgitation; TZ, trastuzumab.

Figure 2. Six weeks after the examination, the right ventricular systolic function returned to normal, the
tricuspid annular plane systolic excursion (TAPSE) value was found to be 20 mm.

TZ often leads to a reduction in the asympto-
matic LVEF and the main symptoms in patients
with symptomatic palpitations, shortness of
breath and chest pain. Patients having left bundle
branch block and developing mimicking acute
coronary syndrome and left ventricular dysfunc-
tion have been reported in the literature [Ribeiro
et al. 2012].

In the literature, there are limited data relating to
the effect of TZ treatment on right ventricular

function. In a recent study including 42 patients
who used TZ due to breast cancer, no echocardi-
ographic change was reported on the right ven-
tricular sizes and functions at 6-month follow up
[Lange er al. 2012]. However, in a study con-
ducted by Grover and colleagues, AS and TZ
treatment effect on left ventricle (LV) and RV
function was assessed by cardiac magnetic reso-
nance imaging (MRI) and the patients were
reported to have right ventricular systolic dys-
function when left ventricular function was found
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to be slightly affected. This can be explained by
the fact that the right ventricle more sensitive to
chemotherapeutics due to its thinner structure
containing fewer myofibrils [Grover ez al. 2013].

In patients treated with TZ, left ventricular func-
tion must be assessed prior to the treatment and
at 3 month intervals. LVEF is the most common
parameter used for the evaluation of cardiac
function. Cardiac MRI is the gold standard for
the accurate assessment of LV volumes and
LVEF; however, it cannot be used as a screening
test due to its high cost and limited availability.
TTE is the method recommended for the evalu-
ation of left ventricular function. TTE has multi-
ple advantages as it is easily accessible, without
any radiation exposure, and can assess LV and
RV systolic and diastolic dysfunction, heart valve
disease, pericarditis and pericardial effusion
[Bovelli et al. 2010]. Moreover, it has been
reported that other echocardiographic tech-
niques such as tissue velocity imaging can iden-
tify cardiotoxicity without LVEF declines
[Fallah-Rad ez al. 2011].

When TZ induced cardiotoxicity occurs, cardiol-
ogists and oncologists should consider the risk of
stopping treatment. Once treatment with TZ is
discontinued, cardiac function improves in major-
ity of these patients. In patients with heart failure,
treatment with beta-blockers and ACEI has been
shown to reduce signs of heart failure [Jones er al.
2009]. Furthermore, it has also been shown that
those patients treated with beta-blockers and
ACEI are at lower risk of developing heart failure
during TZ treatment. In normotensive patients,
however, prophylactic treatment provided to con-
ceal the symptoms of heart failure is not recom-
mended [Cardinale ez al. 2006].

Conclusion

TZ plays an important role in the treatment of
HER2+ breast cancer. Guidelines recommend
that LVEF should be monitored regularly through-
out TZ treatment. However, cardiotoxicity in
these patients, as in our case, can accompany right
ventricular failure; thus, right ventricular function
in these patients should also be considered through
echocardiographic examination.
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