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Editorial 
Trastuzumab and ECG changes dilemma 
Trastuzumab (Herceptin) is a humanized monoclonal 
antibody that targets the human epidermal growth 
factor receptor 2 (HER2)1. Trastuzumab is important 
in the treatment of HER2+ breast cancer, gastric, and 
colorectal carcinoma 2. 
One of the known side effects of Trastuzumab is 
cardiotoxicity. The most important cardiac 
complications of Trastuzumab in previous studies 
included asymptomatic left ventricle dysfunction or 
symptomatic heart failure 3.  
Periodic electrocardiographic assessment is 
recommended in patients receiving Trastuzumab. 
The ECG changes that have been reported in patients 
treated with Trastuzumab in studies so far include 
new negative T-waves in ECG, ventricular bigeminal 
rhythm, changes in the T-wave or ST-segment 
(depression or elevation), unspecified arrhythmias, 
sinus bradycardia, asymptomatic left bundle branch 
block (LBBB), asymptomatic right bundle branch 
block (RBBB), atrial fibrillation (AF), and non-
sustained ventricular tachycardia (VT)4-6. 
Patients, who are candidates for Trastuzumab, range 
from those having no risk factor for cardiac diseases 
to patients with cardiac risk factors or previous heart 
diseases. Cardiac examinations, including ECG and 
transthoracic echocardiography, are performed in 
patients receiving Trastuzumab before starting 

treatment and are repeated at least every three 
cycles according to the Cardio-Oncology Guidelines7. 
Patients, especially those at high risk, are candidates 
for treatment with HER2 inhibitors and may benefit 
from cardioprotective therapies with angiotensin-
converting enzyme inhibitor (ACEi) or angiotensin 
receptor blocker (ARB) and beta-blocker (BB). High-
risk factors include exposure to multiple cardiotoxic 
agents, previous exposure to cardiotoxic drugs, a 
history of mediastinal radiotherapy, previous heart 
diseases, old age, smoking, diabetes, hypertension, 
dyslipidemia, chronic renal failure, and obesity7-9. 
For these patients, we started with low-dose beta-
blocker and ACEi/ARB and gradually titrated the dose 
according to the patient's tolerance based on heart 
rate, blood pressure, and renal function. 
Due to the positive cardiac protective effects of 
statins in patients with HER2-Positive breast cancer 
receiving Trastuzumab therapy in clinical trial 10, we 
started high-dose statin ) the patient tolerated it well 
and had no contraindication  ( in patients with 
diabetes and hyperlipidemia and patients with a 
history of previous heart diseases. Meanwhile, we 
started low-dose statin in patients with other cardiac 
risk factors. 
Some of our patients being treated with 
Trastuzumab and had normal ventricular function in 
echocardiography showed nonspecific changes in 
the ECG in the form of nonspecific ST-T wave changes 
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in the precordial leads. But, sometimes, the ECG 
changes showed a deep T invert and significant ST 
depression in precordial leads, which can mimic 
ischemia. These ECG changes usually happen after 
the fifth or sixth cycles. 
We evaluated these patients in terms of ischemia 
with Gated Technetium-99m-Sestamibi SPECT or 
Stress echocardiography. No evidence in favor of 
ischemia was found in these modalities among 
patients. These patients had no other evidence of 
ischemia, including chest pain, shortness of breath, 
or regional wall motion abnormalities, and LVEF was 
normal.  
These findings show that patients treated with 
Trastuzumab may undergo these important ECG 
changes, and paying attention to this issue with 
careful notice of clinical and echocardiographic data 
can eliminate many unnecessary diagnostic 
assessments in these patients. 
 
REFERENCES 

1. Anjos M, Fontes-Oliveira M, Costa VM, et al. An update 

of the molecular mechanisms underlying doxorubicin plus 
trastuzumab induced cardiotoxicity. Life Sci. 
2021;280:119760. 
2. Olorundare OE, Adeneye AA, Akinsola AO, et al. 
Therapeutic Potentials of Selected Antihypertensive 
Agents and Their Fixed-Dose Combinations Against 
Trastuzumab-Mediated Cardiotoxicity. Front Pharmacol. 
2021;11:610331. 

3. Vazdar L, Gabric ID, Kruljac I, et al. Influence of Ile655Val 

polymorphism on trastuzumab-induced cardiotoxicity in 
early-stage HER2 positive breast cancer. Sci Rep. 
2021;11(1):14395. 

4. Elme A, Saarto T, Totterman KJ, et al. 

Electrocardiography changes during adjuvant breast 
cancer therapy: incidence and risk factors. Anticancer Res. 
2013;33(11):4933-9. 

5. Piotrowski G, Gawor R, Stasiak A, et al. Cardiac 

complications associated with trastuzumab in the setting 
of adjuvant chemotherapy for breast cancer 
overexpressing human epidermal growth factor receptor 
type 2 - a prospective study. Arch Med Sci. 2012;8(2):227-
35. 
6. Karaca M, Kocoglu H, Bilgetekin I, et al. Ventricular 

bigeminal rhythm associated with trastuzumab: A 
potential cardiac side effect. J Cancer Res Ther. 
2018;14(Supplement):S536-S537. 
7. Alexandre J, Cautela J, Ederhy S, et al. Cardiovascular 
Toxicity Related to Cancer Treatment: A Pragmatic 

Approach to the American and European Cardio-Oncology 
Guidelines. J Am Heart Assoc. 2020;9(18):e018403. 
8. Libby P, Bonow RO, Mann DL, et al. Braunwald's heart 
disease: a textbook of cardiovascular medicine. 12. ed. 
Philadelphia: Elsevier; 2021. 
9. Herrmann J, editor. Cardio-Oncology Practice Manual: 
A Companion to Braunwald’s Heart Disease. Elsevier 
Health Sciences; 2022 Jan 11. 
10. Calvillo- Argüelles  O, Abdel-Qadir H, Michalowska M, 
et al. Cardioprotective effect of statins in patients with 
her2-positive breast cancer receiving trastuzumab 
therapy. Can J Cardiol. 2019;35(2):153-9. 

 
 

  

 

https://pubmed.ncbi.nlm.nih.gov/?term=Calvillo-Arg%C3%BCelles+O&cauthor_id=30760421

