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1 | INTRODUCTION

The use of a multicomponent chemotherapy program in the
treatment often leads to the development of cardiotoxicity.1
Due to side effects of chemotherapy, it can be temporarily
interrupted and restarted after treatment of cardiovascular
pathology or discontinue anticancer therapy. Currently, in
clinical cardiology, the cardiotoxicity of drugs is a serious
medical problem. Antiarrhythmic drugs, class IA III, anti-
bacterial (macrolide and fluoroquinolone groups), antineo-
plastic drugs, cytostatics (Doxorubicin, Daunorubicin),’
some antidepressants, psychotropic and sedatives, anti-
fungal drugs (Amphotericin, Voriconazole (Vfend)), di-
uretic, and lipid-lowering drugs are accounted as drugs that
can lengthen the QT interval.? Prolongation of the QT in-
terval often appears as episodes of loss of consciousness
and ventricular fibrillation, which causes cardiac arrest.’
Cardiovascular pathologies mostly occur among middle-
aged, elderly patients, and very rarely in young patients.
In patients with no structural heart disease, sudden cardiac
death (SCD) usually occurs due to the development of poly-
morphic ventricular tachycardia (VT) or VT of the Torsade
de Pointes type.4
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Complex heart rhythm disturbances due to cardiotoxicity may not be identified in
time, and this may have an unfavorable outcome for patients. Holter monitoring can

be a solution to prevent sudden cardiac death of oncohematology patients.
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This paper presents a clinical case of acquired Long QT
Syndrome (LQTS), which was caused by the use of an un-
favorable combination of drugs. The condition of the car-
diovascular system largely determines the survival rate of
patients with oncohematological diseases in critical condi-
tions. Identification of the acquired LQTS and its description
is of great interest for the clinical practice of physicians from
the point of view of the etiology of serious cardiac arrhyth-
mias in patients without previous cardiovascular pathology.

2 | CASE DESCRIPTION

Patient K., 20 year.old., was admitted to the oncohematologi-
cal department of the National Research Oncology Center
(NROC) in Kazakhstan, Nur-Sultan from 12.10.2016 to
29.05.2017.

The disease manifestation started with weakness, dizzi-
ness, febrile temperature, shortness of breath, and swollen
cervical lymph nodes in October 2016. The patient was diag-
nosed with acute lymphoblastic leukemia (option B III) based
on laboratory tests, complete blood count, myelogram, bone
marrow immunophenotyping, and molecular cytogenetic
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examination (FISH-diagnostics). Before the disease, the pa-
tient had no health complaints.

According to the treatment protocol, the patient was fully
examined before the start of (:hemotherapy.5 The patient un-
derwent electrocardiography (ECG) and echocardiography.
Electrocardiography result from 13.10.2016: sinus rhythm,
heart rate of 86 beats per minute, and an electrical axis of
the heart were normal. Echocardiogram from 13.10.2016: the
chambers of the heart were not enlarged. The global, local
contractile function of the myocardium was satisfactory, the
pericardium was normal, and no structural pathology of the
valvular apparatus of the heart was revealed.

According to the clinical protocol,5 five courses of che-
motherapy were carried out, from 14.10.2016 to 29.05.2017,
which included glucocorticosteroid (Dexamethasone),
cytostatic (Cyclofosmamide,  Citrarbin, and
Mercaptopurine), anthracycline antibiotics, and cytostatics
(Doxorubicin and Daunorubicin).

Myelotoxic agranulocytosis was complicated with febrile
neutropenia, gram-positive sepsis (Staphylococcus aureus),
and probable invasive pulmonary aspergillosis. The patient

drugs

was additionally prescribed the following drugs: antibiotic

Vancomycin, antimycotic therapy with Amphotericin, and
Voriconazole (Vfend).

Laboratory tests were carried out during the entire treat-
ment period, and blood biochemical tests and blood electro-
Iytes were within normal limits. In the course of treatment,
the patient underwent an ECG study dated April 5, 2017.
The ECG showed frequent premature ventricular contraction
(PVC) beats, an episode of sustained ventricular tachycardia
with a ventricular rate of 166 beats per minute. The diagnosis
was “Violation of the heart rhythm: Frequent premature ven-
tricular contraction beats (paired), and episodes of ventricu-
lar tachycardia class 4B" according to Lown. The patient was
additionally recommended for a Holter monitor. On April 7,
2017, in the evening, the patient lost consciousness and was
transferred to the intensive care unit. The patient's condition
deteriorated sharply, and there was a sudden cardiac death due
to a disturbance in the rhythm of the heart, namely, ventric-
ular tachycardia "pirouette”" (Torsade de Pointes; Figure 1),
which turned into ventricular fibrillation (Figure 2). In con-
nection with ventricular fibrillation lasting about 9 minutes,
cardiac resuscitation was immediately performed to restore
the rhythm. Emergency cardioversion is recommended for
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FIGURE 1 Ventricular tachycardia Torsade de Pointes
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life-threatening arrhythmias according to the European indi-
cation class IC.°

During the incident, the patient was undergoing Holter
monitoring, and the life-threatening heart rhythm disturbance
"Torsade de Pointes" (TdP) was detected. The patient under-
went 24-hour Holter monitoring.

On the ECG, lengthening of the QTc interval was not de-
tected; however, it was found on 24-hour Holter monitoring
(Figure 3). Prolongation of the corrected QTc interval is a
predictor of cardiac arrest. Its lengthening against the back-
ground of pharmacotherapy in the patient manifested itself
as cardiotoxicity and posed a great threat to the patient's life.
The patient received antiarrhythmic therapy according to the
Cordarone 600 mg/s scheme for 2 weeks, and then 400 mg/s
for 2 weeks, then 200 mg/s for 3 months.

A month after the incident, a control 24-hour Holter mon-
itoring was performed, and ventricular and supraventricular
activity was not detected. The QT interval with an average
heart rate of 85 beats per minute was 400 msec, and QTc was
480 msec.
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FIGURE 2 Ventricular fibrillation with a heart rate of 330 beats per minute. Sudden cardiac death of the patient
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The patient underwent five courses of chemotherapy, and
complete remission was achieved. The patient was discharged
in satisfactory condition.

3 | DISCUSSION

One of the most important and significant issues of cardiol-
ogy is the early detection and treatment of patients with a
high risk of sudden cardiac death (SCD). The most danger-
ous disease with the risk of developing SCD of arrhythmo-
genic genesis is long QT interval syndrome, in which the risk
of developing SCD reaches 71%.” According to a prospec-
tive study by the International LQTs Registry, 57% of SCD
cases occur before 20.% In 2016, the ESC Clinical Practice
Guidelines Committee released a guideline regarding the
treatment of cancer patients with chemoradiation therapy, as
a result of which cardiovascular toxicity occurred.” A large
group of chemotherapeutic drugs has a cardiotoxic effect,
which can be expressed as asymptomatic ECG changes and
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FIGURE 3 Prolongation of the QT/QTc interval of 500/560 msec

myocardial infarction, as well as the development of toxic
cardiomyopathy with symptoms of severe heart failure.®’

Antineoplastic antibiotics of the anthracycline group and
cytostatic drugs (Daunorubicin, Doxorubicin) have side ef-
fects on the cardiovascular system. Doxorubicin is one of the
drugs that can cause acute or late forms of cardiotoxicity.l’10
The consequence of its cardiotoxicity is an arrhythmia, which
can develop at any time (Table 1).

Multicomponent therapy leads to multiple complications,
which in turn require correction and treatment, as well as
the appointment of additional medications. Thus, when pre-
scribing medications, it is necessary to keep in mind that the
risk of death of the patient and the development of "Torsade
de Pointes" increase ; therefore, it is preferable to perform
Holter monitoring. The lengthening of this interval is often
associated with drug-induced cardiotoxicity.® In this clinical

case, lengthening of the QT/QTc interval was transient, and
the patient had ventricular fibrillation. After thoughtful dis-
cussions, the drug of choice was Cordarone (generic name-
Amiodarone) to prevent relapses. However, cardiologists
should keep in mind that we regularly monitored the QT/QTc
interval while treating the patient with it. The patient was pre-
scribed Amiodarone under the control of monitoring the QT
interval to prevent sudden cardiac death. Ventricular tachy-
cardia "Torsade de Pointes" (TdP) can clinically manifest as
episodes of loss of consciousness and often end in ventricular
fibrillation, which is the immediate cause of cardiac arrest.!!

The importance of this clinical case is in the fact that it is
not always possible to register or find ventricular fibrillation
TdP, a life-threatening heart rhythm disturbance that the patient
had during the day, because the doctors had no suspicion of
complex heart rhythm disturbances. In our clinical case, sudden
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TABLE 1 Diagnostics "Torsade de Pointes" using Holter monitor
Indicator Result
Heart rhythm Sinus rhythm,

sinus arrhythmia.

Average heart rate 77 beats per min

Minimum heart rate 56 beats per min

Maximum heart rate 144 bears per min,

sinus rhythm

A total of
3872:2242 single,
ventricular

Ventricular extrasystoles

arrhythmia, and
1630 episodes

of ventricular
tachycardia
"Torsade de
Pointes" (TdP)
were detected per
day (Figure 1)

Ventricular fibrillation 1 episode of
ventricular
fibrillation with a
heart rate of 348
beats per minute
lasting 9 minutes,
from 20:09 to
20:18. (sudden
cardiac death;
Figure 2)

QT interval With an average

heart rate of 77
beats per minute,
the QT interval
was 500 msec
and the corrected
QTc was

560 msec. The
lengthening of
the QTc interval
was transient
(Figure 3)

cardiac death occurred due to the cardiotoxicity of drugs:
the anthracycline group of antibiotics and anti-flu drugs. We
suppose that side effects and drug incompatibility have led to
a prolongation of the QT/QTc interval. The QT interval after
correction according to the Bazett formula is considered to be
prolonged, with a duration of more than 450 msec in men and
more than 470 msec in women.® The value of the QT interval
of more than 500 msec is a predictor of ventricular arrhythmias
and cardiac arrest; therefore, it is recommended to immediately
discontinue the drugs causing these changes.7 To date, there
are a lot of studies that carefully describe the various causes
of acquired prolongation of the QTc interval.'®!? But it is not
always possible to notice a life-threatening change in the heart
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rate; hence, it is advisable to prescribe daily ECG monitoring
to observe the QTc interval for a more accurate and detailed
diagnosis in oncohematological patients.

4 | CONCLUSION

In this case report, a drug-induced prolongation of the QT
interval was identified, which led to the patient's sudden
cardiac death. Patients who receive combinations of drugs
that affect the duration of the QT interval should be warned
about the need to promptly inform the attending physician
about any symptoms that may be manifestations of Torsade
de Pointes.

Hematologists-oncologists must be fully aware of possi-
ble cardiac arrhythmias, and their close collaboration with
cardiologists will lead to better cardiovascular risk stratifica-
tion, monitoring, and treatment.

In order to detect asymptomatic prolongation of the QT
interval of more than 500 msec, it is necessary to regularly
perform an electrocardiographic examination. It is important
to share cases of cardiac arrhythmias associated with a com-
bination of different drugs to reduce mortality from arrhyth-
mias in a cohort of oncohematology patients. This clinical
case that showed more careful monitoring of the QT/QTc
interval during the patient's treatment can have a beneficial
effect on the successful outcome of the prescribed therapy.
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