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LETTER TO THE EDITOR

Irreversible cardiotoxicity after
adjuvant treatment with trastuzumab
in a case of breast cancer
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To the Editor: The debate about the cardiotoxicity of
trastuzumab remains alive in the literature. In patients
with human epidermal growth factor receptor type 2
(HER2) positive breast cancer, trastuzumab has signifi-
cantly improved the overall survival and is the gold
standard treatment in association with chemotherapy.
Cardiotoxicity, expressed as a decrease in the left ven-
tricular ejection fraction (LVEF), is not rare with
trastuzumab: it occurs in 7% of patients when used as a
single agent, peaking up to 27% when it is combined
with anthracyclines. The cardiotoxicity is, however, usu-
ally reversible'.

We describe the case of a 45-year-old woman with
synchronous bilateral invasive breast cancer (right
pT2N3aMzx, left pT1cNOMx), hormone receptor positive
and HER2 positive, without evidence of metastases at
staging tests. She underwent surgical therapy followed
by adjuvant chemotherapy with doxorubicin plus pacli-
taxel (6 courses, standard dose) and radiotherapy to the
thoracic wall, until December 2005. She started adju-
vant therapy with letrozole 2.5 mg plus trastuzumab
(loading dose 4 mg/kg, then 6 mg/kg every 3 weeks) in
January 2006.

Echocardiography at baseline and in January 2006 was
normal (LVEF 55%). In April, asymptomatic myocardial
dysfunction developed (LVEF 45%), with negative restag-
ing tests. Trastuzumab was stopped and letrozole main-
tained. Two months later, the woman was admitted for
heart failure. A computed angiotomography scan exclud-
ed pulmonary embolism, while echocardiography showed
a dilated and severely hypokinetic left ventricle (LVEF
24%). She responded to standard therapy with furosemide,
ramipril, carvedilol and an aldosterone antagonist. An
echocardiogram 2 weeks later showed an apical thrombus
and treatment with warfarin was started. During the fol-
lowing months, she remained eupneic at rest, with persist-
ent sinus tachycardia. In August the LVEF was 20%; a total
body positron emission tomography/computed tomogra-
phy scan showed no signs of cancer. At follow-up 5 months
later, the heart function did not show any improvement
despite full cardiac therapy. She received an implantable
cardioverter defibrillator.

This patient was treated according to standard proto-
cols for invasive breast cancer. All drugs employed (dox-
orubicin, paclitaxel, trastuzumab and letrozole) are po-
tentially cardiotoxic.

Long-term follow-up studies show that overt heart
failure occurs in 4.5% to 7% of patients treated with an-
thracyclines; it is usually irreversible and dose-depen-
dent, and it may develop after the termination of drug
treatment, even years later?. The delayed onset of heart
damage underlines the limits of monitoring LVEF dur-
ing anthracycline therapy.

Trastuzumab caused heart failure in 1.7% of patients
in the HERA trial; it was dose-independent, developed
during treatment or a few months after its stop, and was
considered reversible. In the B-31 trial, 31 women (4%)
in the trastuzumab group (anthracycline before
trastuzumab) had congestive heart failure; only one re-
ported persistent symptoms of heart failure at the last
follow-up visit. Ewer reported recently that patients who
experienced cardiotoxicity while receiving trastuzumab
generally recover their cardiac function when the drug is
discontinued (mean recovery time 1.5 months). He ob-
served 38 women over a 4-year period; all patients were
treated with anthracyclines before or during treatment
with trastuzumab!. The incidence of cardiotoxicity
among patients treated outside of a clinical trial is not
known. McArthur observed cardiac events in 22% of a
group of women treated with trastuzumab sequentially
after primary chemotherapy with paclitaxel and doxoru-
bicin, but in most cases heart damage was transient and
asymptomatic?.

Trastuzumab binds to the extracellular domain of the
HER2 protein, thereby blocking the ErbB2 signaling that
is required for the growth, repair and survival of car-
diomyocytes. HER2 activates various transcription fac-
tors including AP-1, which is involved in regulating car-
diac hypertrophy, and nuclear factor-kappa B, which is
involved in the cellular response to stress. ErbB2 signal-
ing in cardiac muscle cells is fundamental for the pre-
vention of dilated cardiomyopathy*. Sequential stress
may be another mechanism involved in myocardial
dysfunction. The incidence of chemotherapy-induced
cardiotoxicity could be higher in patients with previous
factors promoting left ventricular dysfunction (eg hy-
pertension or ischemic heart disease). In the same way,
subclinical myocardial damage may have already oc-
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curred in patients treated with anthracyclines before re-
ceiving trastuzumab®.

Our patient was younger than 60 and had no previous
heart disease; her only risk factor for cardiac disease
was the use of chemotherapy. She had regular cardiac
follow-up and her heart function was still normal at the
beginning of therapy with letrozole and trastuzumab.
Ventricular dysfunction developed shortly after the start
of trastuzumab and progressed irreversibly despite the
prompt withdrawal of the drug and optimal cardiac
therapy. We do not know which drug is most responsible
for this cardiac event, but the association of several po-
tentially cardiotoxic drugs probably results in a major
risk factor. This case is unusual for the precocity of the
cardiac damage, its worsening and irreversibility after
the interruption of drug treatment, and the early com-
plication of a left ventricular thrombus in a patient
without risk factors for heart disease nor signs of cancer
recurrence.

In clinical practice we are faced with diagnostic prob-
lems: some patients can remain asymptomatic despite a
significant decrease in LVEE others have symptoms with a
normal LVEF (diastolic heart failure). Moreover, echocar-
diography is limited by its poor reproducibility and high
variability. For this reason, increasing use is made of ra-
dionuclide ventriculography, which is highly reproducible
with low inter- and intraobserver variability®.

Other tests may reveal cardiotoxicity in a more sensi-
tive manner than LVEE Ongoing trials are evaluating the
role of serial B-type atrial natriuretic peptide measure-
ments in the diagnosis and management of heart fail-
ure, but at the moment BNP cannot be used as a tool for
follow-up®. Another hypothesis under investigation
concerns cardiac troponin I, the elevation of which
seems correlated with the cumulative dose of doxoru-
bicin. Cardiac troponin is released after just one cycle of
chemotherapy and the rate of abnormal values increas-
es with each cycle in patients who eventually develop
systolic dysfunction’. The main advantages of troponins
are their high specificity and sensitivity, wide diagnostic
window and the possibility to use commercially avail-
able assays in clinical settings; the drawbacks are a lack
of standardization among the different immunoassays
available for troponin and the complex determination
of the optimal timing of sample collection, which may
be drug-dependent. It is important to note that no
histopathological features that would distinguish
trastuzumab-associated myocardial injury from anthra-
cycline-induced damage have been identified in the en-
domyocardial biopsies performed!.

Trastuzumab is a cornerstone drug, but its cardiotox-
icity in women treated in clinical practice is not well
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known and could be more serious than reported in clin-
ical trials®. Several ongoing trials are testing strategies to
minimize cardiac dysfunction: trastuzumab plus an-
thracyclines in a less cardiotoxic formulation (eg liposo-
mal doxorubicin) or trastuzumab therapy of short dura-
tion in the adjuvant setting®. At the first evidence of a
slight decrease in LVEF during anticancer therapy, even
asymptomatic patients probably benefit from ACE in-
hibitors and/or beta blockers to contrast its progression
to overt heart failure®.

Given that heart failure is unpredictable in terms of
timing and severity, this case shows us the importance
of clinical follow-up scheduled and prolonged over
time, as well as the importance for the patient to know
the risk/benefit ratio of the offered treatment.
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