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Introduction:

With a newer drug development in chemotherapy in last twenty years has
led to better survival and life expectancy of patients with cancer. At the
same time, the adverse effects of the drugs are dreadful. Early recognition
of these effects can prevent the associated pathologies. Cardiac side
effects can be monitored using several tolls such as Electrocardiogram,
Echocardiography, Coronary angiography, Ventriculography and cardiac
MRI [1]. These techniques help in identification of subclinical heart
damage [2]. Cardiac biomarkers such as BNP and NT pro BNP and ECG
help in identification before clinical symptoms of heart failure, chronic
coronary syndrome or myocardial infarction. Moreover, the symptoms if
correlated within time span helps in prevention of cardiotoxicities.

The purpose of this search is to review in detail, the association of
chemotherapeutic drugs with ECG changes. Also, studies have shown that
ECG is the simplest form of examination that can be quickly performed
within a duration of 3 minutes and provides the detailed information on
cardiotoxicities. Some of the changes that can be noticed; for example,
broad P wave lasting for more than 120 ms, QT prolongation with interval
of >500 ms. Also, presence of multiple atrial ectopic beats post cessation
of chemotherapy [3].

Moreover, ECG recording is just not confined with hospitalization, there
are ECG portable monitor with single or two lead are also available for
monitoring at home. Nowadays electronic media usage, devices, smart
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watch smart phones, Holter ECG for 24 hours are also gave for an
indication of cardiovascular manifestation. Hence forth, there is a need to
carry on ECG before starting chemotherapy, to get a suitable baseline
recording that can be related to post treatment measurements.

ECG changes with different chemotherapeutic drugs
Anthracyclines:

Used for the treatment of leukemias, Lymphomas, breast cancer and solid
tumors in pediatric population. Doxorubicin persists an effect on
development of dilated cardiomyopathy which is irreversible. Also,
incidence of 5-8% is observed with daunorubicin combination of 450
mg/m? [4].

In a study 48 hours of monitoring of patients with Holter ECG,
immediately infused doxorubicin infusion had shown paroxysmal
fibrillation of atria at a rate of 0.3% [5]. Monitoring of ECG at each visit
has shown 6% incidence of this arrythmia with the continuation of
chemotherapy [6].

Detection rate of 56.6 % with cardiac dysfunction had an integrated
implantable defibrillator. Also, 73.9% cases had an incidence of
ventricular ~ tachycardia as compared without non-ischemic
cardiomyopathy without anthracyclines [7]. Anthracycline induced
ventricular arrythmia of premature contractions of ventricle [8].
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Administration of dexrazoxane with epirubicin has shown QT interval
decreased.

Antineoplastic alkylating agents: Administration given before bone
marrow transplantation. Rich of developing drug induced arrythmias is
seen in melphalan including advanced age left atrium dilated over
33u/cm?, ventricular systolic dysfunction of left side, with over cardiac
arrythmias [9-10]. Busulfan has shown to develop atrial fibrillation with
incidence of 6.4% used in combination with cyclophosphamide [11].

Cancer patients treated with alkylating agents should be monitored for
fibrillation in a atrium with busulfan and melphalan. Moreover, structural
abnormalities developing leading to ventricular arrythmias with
phosphamide and cyclophosphamide [3].

Anti HER 2 Agents:

Trastuzumab has an incidence of 1.2% of atrial fibrillation with
administration in over 8000 patients has shown [12]. A long-term effect
of trastuzumab in which cardiac toxicity was seen after 6 months and 12
months reported heart failure [13].

When anthracycline and taxanes are administered with trastuzumab has
shown significant decrease in LVEF in around 1 % [14].

Moreover, use of paclitaxel with trastuzumab post anthracycline and
cyclophosphamide shown. 4% heart failure and decrease in LVEF below
50% was seen [15].

10% asymptomatic decease in LVEF in 2 patients when trastuzumab was
administered in elderly 22 patients [16].

Trastuzumab- emtansine (T-DM1) is the second line of treatment did not
cause any cardiovascular events [17]. Lapatinib is a safer as it rarely
causes left ventricular dysfunction than trastuzumab [18].

Tyrosine kinase inhibitors:

These are new drugs of chemotherapy and do not cause any structural
abnormalities but prolongation of QT interval which further induces
ventricular arrythmias as such as torsade.

Britten tyrosine kinase inhibitors such as Ibrutinib administration in
chronic lymphocytic leukemias and mantle cells lymphoma [3]. When
ibrutinib compared with other placebo showed incidence of atrial
fibrillation is associated with ibrutinib as well as it an anti-platelet agent,
with induces increased risk of bleeding. Moreover, antivitamin K use is
discouraged in this category patients [19]. Ibrutinib induces risk of
ventricular tachycardia, but does not prolong QTc interval [20].

Anti-microtubule agents:

Paclitaxel administration has led to high grade atrioventricular block in 2
patients out of 140 who required pacemaker implantation [21].

Immunomodulating Agents:

Thalidomide is administered in multiple myeloma that has leads to
bradyarrhythmia’s of different kinds of atrioventricular block [22]. Also,
Thalidomide induces atrial fibrillation with incidence of 4.7% versus
3.7% in placebo healed aim [23]. Immunomodulators like lenalidomide is
used in multiple myeloma and myelodysplastic syndrome which has been
incidence of 7.6% to 4% in inducing supraventricular arrythmias used in
combination with dexamethasone [24].

Amsacrine:

Used for acute myeloid leukemia and has similar effect electro-
physiologically as anthracycline. It leads to atrioventricular arrythmias +
QT prolongation [25]. Hydro-electrolytic imbalance are also seen with
administration of amsacrine which eventually led to arrythmias [26].
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Trisenox (Arsenic trioxide):

It has an excitatory action with activation of ATP dependent potassium
channel and inhibits fast and slow potassium channel. This is the process
of QT prolongation with concomitant and risk of torsade de pointes [3].
38% patients treated with trisenox develop QT prolongation of more than
450ms and 27% more than 500ms.

Conclusion:

Chemotherapeutic drugs are improving life expectancy functional status
and quality of life in cancer survivors. But the newer development is
leading to profound cardio toxicities. Therefore, it is a need that in clinical
practice, ECG monitoring which takes 3 minutes should be carried out at
baseline, post phase of treatment. Moreover, whenever any cardiovascular
manifestation or symptoms are noticed these non- invasive diagnostics
should be performed and monitored regularly to avoid dreadful adverse
effects on the cardiac function.
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