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Case report

Sudden Cardiac Death. TdP (Torsade de pointes) in a Hematology Oncology
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Abstract

Cardiotoxicity is a term that includes various undesirable cardiovascular events during chemotherapy in hematological cancer patients.
Cardiotoxicity can occur both during chemotherapy and at different times after its completion. In clinical practice, oncohematologists often face
the manifestation of cardiac arrhythmias and conduction disturbances in patients. Acute drug toxicity is often a drug-induced heart rhythm
disorder.

The purpose of the report: to discuss the diagnostic features of sudden cardiac death using 24-hour ECG monitoring in a hematological
oncology patient

This work examines a clinical case of a patient who underwent inpatient treatment of the underlying disease - acute leukemia. Against
the background of chemotherapy treatment, drugs of the anthracycline group, cytostatics, anthrypotic drugs and the broad-spectrum antibiotic
were used to treat the underlying disease and its complications. All of these drugs have cardiotoxicity. As a result, a young man with no history
of structural heart disease experienced an episode of sudden cardiac death, life-threatening heart rhythm disturbance TdP (Torsade de pointes).
The timely installation of Holter made it possible to document the episode of the patient's sudden cardiac death.

Prolongation of the QTc interval as a predictor of life-threatening cardiac arrhythmias, diagnostic importance of ECG monitoring in
cardiac arrhythmias in patients with hematologic oncology.
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Introduction

The use of a multicomponent chemotherapy
program in the treatment often leads to the development
of cardiotoxicity. [4] Sometimes it forces to interrupt a
more effective treatment regimen and return to it only after
treatment of cardiovascular pathology, and sometimes to
abandon the continuation of antitumor therapy. Currently,
in clinical cardiology, a serious medical problem is the
cardiotoxicity of drugs, which can lead to an extension of the
QT interval. The most common medications (LP) that can
lengthen the QT interval include: antiarrhythmic, class IA 1],
antibacterial (groups of macrolides and fluoroquinolones),
anticancer drugs, cytostatics (Doxirubicin, Daunorubicin)
[4], a number of antidepressants, psychotropic and
sedatives, antihistamines, antifungal drugs (Amphotericin,
Voriconazole (vfend)), diuretic and hypolipidemic drugs
[3]. Prolongation of the QT interval is often manifested
by episodes of loss of consciousness and often ends with
ventricular fibrillation, which is the direct cause of sudden
cardiac death (Figure 1). Cardiovascular pathologies often
occur among middle-aged, elderly patients, in young
patients it is extremely rare. In patients with no pronounced
structural pathology of the heart, sudden cardiac death

A clinical case

Patient K. is a male born in 1996, height 174 cm,
weight 62 kg, was on inpatient treatment from 12.10.2016 to
29.05.2017 in the oncohematology department of National
Scientific Oncology Center, Astana, Kazakhstan.

Since October 2016, the patient has noted weakness,
dizziness, febrile temperature in the evenings, shortness of
breath and enlargement of the cervical lymph nodes. In the
conditions ofthe NNOC,in the Departmentof Hematology, the

(SCD), as a rule, occurs due to the development of
polymorphic ventricular tachycardia (VT) or VT of the
torsades de pointes type (Figure 2).

The purpose of the report. This paper presents a
description of a clinical case of QT prolongation syndrome
of the acquired form, the cause of which is the use of an
unfavorable combination of drugs. The identification of the
acquired form of QT and its description is of great interest
for the clinical practice of doctors from the point of view of
the etiology of serious cardiac arrhythmias and conduction
disorders in patients with no history of pathology of the
cardiovascular system.

A clinical case of an oncogematol patient, a
manifestation of cardiotoxicity after chemotherapy (CT), and
treatment of complications led to TdP (torsades de pointes)
life-threatening cardiac arrhythmia, sudden cardiac death
occurred. The Holter study made it possible to record all the
moments of cardiac arrhythmia, measurement of the QTc
interval. The importance lies in the fact that the diagnosis of
complex rhythm disorders is not always possible to detect in
time, and this may not have a favorable outcome for patients
with hematology.

patient was diagnosed with acute lymphoblastic leukemia
(variant B III) on the basis of laboratory tests, a general
blood test, myelograms, bone marrow immunophenotyping,
molecular cytogenetic examination (FISH diagnostics).
Before the disease, the patient had no complaints about his
health, he was not registered at the dispensary.

Figure 1 - Ventricular tachycardia on pointe shoes

According to the treatment protocol, the patient
was fully examined before the start of chemotherapy. The
examination of the cardiovascular system necessarily
includes ECG, ECHOCG. 1st ECG result from 13.10.2016:
sinus rhythm, correct with a heart rate of 86 beats per
minute, normal EOS. ECHOCG from 13.10.2016: the
chambers of the heart are not enlarged in size. The
global, local contractile function of the myocardium was
satisfactory, the pericardium was without features, and no
structural pathology of the valvular apparatus of the heart
was revealed.

During the entire period of treatment, the V course
of chemotherapy was carried out, the beginning of CT
from 14.10.2016 to 29.05.2017 according to the ALL-
2013 KZ protocol, which includes the following drugs:
synthetic glucocorticosteroid (Dexamethasone), cytosatic
drugs (Cyclophosmamide, Citrarbine, Mercaptopurine),
anthracycline antibiotics, cytostastics (Doxorubicin,
Daunorubicin).
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Against  the  background of  myelotoxic
agranulocytosis, infectious complications developed in
the form of febrile neutropenia, gram-positive sepsis
(Staphylococcus Aureus) and probable invasive pulmonary

aspergillosis. The patient was additionally prescribed
the following medications: broad-spectrum antibiotic
Vancomycin, antimycotic therapy with Amphotericin,
followed by transfer to Voriconazole (Vfend).

Figure 2 - Ventricular fibrillation with a heart rate of 330 beats per minute. Sudden cardiac death of the patient

Laboratory tests were carried out during the entire
treatment, biochemical blood tests and blood electrolytes
were within normal values. In the course of treatment, the
patient underwent an ECG study from 05.04.2017. The
ECG revealed frequent ventricular extrasystole, an episode
of sustained ventricular tachycardia with a frequency of
ventricular contractions (VHF) of 166 beats per minute.
The patient was consulted by a cardiologist and received
the conclusion "Cardiac arrhythmia: Frequent ventricular
extrasitoles (paired), multiple episodes of ventricular
tachycardia class 4B by Lawn. Additionally, Holter ECG
monitoring (XM ECG) was recommended to the patient.
During the study from 7.04.2017, in the evening, the patient
lost consciousness in the department and was transferred
to the onco-intensive care unit. The patient's condition
deteriorated sharply, sudden cardiac death occurred due
to a violation of the heart rhythm, namely ventricular

tachycardia "pirouette” (torsade de pointes), which turned
into ventricular fibrillation (Figure 2). Due to ventricular
fibrillation lasting about 9 minutes, cardiac resuscitation
was immediately performed, namely electro-pulse therapy
EIT (150]), to restore the rhythm. Emergency cardioversion
is recommended for life-threatening arrhythmias according
to the European indication class IC [11].

During the incident, the patient underwent daily
ECG monitoring (Holter), which made it possible to
analyze in detail the life-threatening heart rhythm disorder
"Torsade de pointes" (TdP). Holter ECG monitoring was
carried out in stationary conditions with a duration of 22
h 23 min.

Table 1 - Diagnostics of "Torsade de pointes” (TdP) with the help of Holter

Heart rhythm

Sinus, sinus arhythmia

Average heart rate

77 beats per minute

Minimum heart rate

56 beats per minute

Maximum heart rate

144 beats per minute, with a sinus rhythm

Ventricular extrasystoles

A total of 3872: 2242 single, ventricular arrhythmia, 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) (Figures 2)

QT Interval

With an average heart rate of 77 beats per minute, the QT interval was 500 msec and the
corrected Ec was 560 msec. The prolongation of the QTc interval took place of a transient

nature (Figure 3)

With an average heart rate of 77 beats per minute,
the QT interval was 500 msec and the corrected Ec was 560
msec. The prolongation of the QTc interval took place of a
transient nature (Figure 3).

No prolongation of the QTc interval was detected
on the usual standard ECG performed on the patient, and
this change was detected only on the daily monitoring of

the Holter ECG. Prolongation of the interval corrected by
QT is a predictor of sudden cardiac death. Its lengthening
against the background of pharmacotherapy in the patient
manifested itself as cardiotoxicity and posed a great threat
to the patient's life.



Oncology.kz, Volume 1, Number 6 (2023)

Figure 3 - Increasing the QT/QTc interval 500/560 ms

According to  European recommendations,
Amiodarone is on the 1st place for the treatment of life-
threatening arrhythmias (Ventricular tachycardia and
ventricular Fibrillation), is the drug of choice [12]. 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 Holter daily ECG
monitoring was prescribed. With repeated Holter against
the background of antiarrhythmic therapy, ventricular and
supraventricular activity was not detected. The QT interval

Discussion

One of the important and significant tasks of
cardiology is the early detection and treatment of
patients with a high risk of sudden cardiac death (SCD).
The most dangerous disease with the risk of developing
arrhythmogenic SCD is the long QT syndrome, in which the
risk of developing SCD reaches 71% [8]. According to the
prospective study "International LQTs Registry", in 57% of
cases SCD occurs before the age of 20 years [10]. In 2016,
under the auspices of the Committee for the Development
of Practical Recommendations of the European Society of
Cardiology, a document was released that tells about the
treatment of cancer patients with chemoradiotherapy,
resulting in cardiovascular toxicity [9]. A fairly large group
of chemotherapeutic drugs has a cardiotoxic effect, which
can be expressed as asymptomatic changes on the ECG, as
well as myocardial infarction, as well as the development
of toxic cardiomyopathy with symptoms of severe heart
failure [9, 10].

Antitumor antibiotics of the anthracycline group,
cytostatic drugs (Daunorubicin, Doxorubicin) have side
effects on the cardiovascular system. Doxorubicin is one of
the drugs that can cause acute or late forms of cardiotoxicity
[4, 5]. As a consequence, its doxorubicin cardiotoxicity is an
arrhythmia that can develop at any time (Table 1).

The list of medicines that are used to treat
oncohematological patients is long, as there is a long way
to treatment. The appointment of multicomponent therapy
leads to multiple complications, which in turn require
correction and treatment, as well as the appointment
of additional medications.  Thus, when prescribing

with an average heart rate of 85 beats per minute is 400
msec and QT is 480 msec.

The patient underwent V courses of CT, and
doctors were able to achieve complete remission of the
underlying disease, the effect of CT came on the 180th day.
Subsequently, the patient was discharged in a satisfactory
condition, supportive chemotherapy and follow-up with a
hematologist was recommended.

medications, it is necessary to keep in mind the possibility
of increasing the risk of death of patients with an increasing
probability of developing "Torsade de pointes” and to
monitor the duration of the QT interval [8], and with the
help of Holter it is desirable. Prolongation of this interval
is often associated with cardiotoxicity and is drug-induced
[10]. Paroxysms of ventricular tachycardia "Torsade de
pointes” (TdP), can be clinically manifested by episodes
of loss of consciousness and often end with ventricular
fibrillation, which is the direct cause of sudden death [7].

The importance of this clinical case lies in the fact
that it is not always possible to document ventricular
fibrillation, TdP, a life-threatening cardiac arrhythmia that
the patient had during the day, because doctors did not
suspect a complex cardiac arrhythmia. In our clinical case,
sudden cardiac death occurred due to the cardiotoxicity of
drugs: anthracycline group of antibiotics and anti-fungal
agents. We are sure that side effects and incompatibility
of medications have led to an extension of the QT/QTc
interval. The QT interval adjusted according to the Bazett
formula is considered to be prolonged, lasting more than
450 ms in men and more than 470 ms in women [10].
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The value of the QT interval greater than 500 ms is
a fact for identifying the cause of its lengthening, since it is
a predictor of ventricular arrhythmias and sudden cardiac
death, therefore it is recommended to immediately cancel
the drugs that cause these changes [8].

Conclusion

In the current clinical case, it was found that a drug-
induced QT interval extension, which led to a sudden, serdic
meeting of the patient. Patients who receive combinations of
drugs that affect the duration of the QT interval With, should
be warned about the need to promptly inform the attending
physician about any symptoms that may be manifestations
of "flutter-flicker".

Oncogematologists should be fully aware of
possible cardiac arrhythmias, and close cooperation
between cardiologists and hematologists will lead to better
stratification of the risk of developing cardiovascular
diseases, monitoring and treatment.

For a more accurate and detailed diagnosis of
acquired prolongation ofthe Qtintervalinoncohematological
patients [5, 6, 7], it is necessary to additionally prescribe an
XM ECG.

regularly conduct an electrocardiographic examination. It
is important to share cases of cardiac arrhythmia against
the background of a combination of various medications
in order to reduce mortality from arrhythmia in a cohort of
oncohematological patients. Considering this clinical case,
it should be noted that monitoring the QT/QTc interval is
more important to prevent the treatment of panic attacks,
maybe this is beneficial for the government, since it is a
reliable source of information.

Ethical aspects. Informed consent was obtained
from the patient's legal representative for the publication
of medical information in a medical scientific journal in the

In order to detect asymptomatic prolongation of form of a scientific article.

the QT interval and more than 500ms, it is necessary to
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KeHeTTeH Xypek oeJ1iMi. [eMaToJIOrHsJIbIK OHKOJIOrUAIBIK HayKacTta TdP (Torsade de pointes):
KJIMHUKAJIBIK, >KaFJai.
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Tyiingeme
Kapduoysimmuiavlk - 6y 2eMamo/o2usiavlk — Kamepai  icikneH ayblpamoiH Haykacmapda — Xumuomepanusi
Ke3iHde  Jicypek-kaHmamvlp — KCyUeciHiH — apmypAai  JHAFbIMCbI3  KYObLALICMAPLIH — KaMMumblH — mepmuH.  Kapouoybimmuliablk
Xumuomepanusi KesiHde Oe, OMbl aAKMAFAHHAH KeliH apmypai yakblmma da 60aybl MyMKiH. KauHukaawlk moadcipubede
OHKO2eMamosioemap Jicui  Haykacmapoa JHCypeK bIPFarblHblH — OY3blAyblHbIY JicaHe emKisziwumikmiy —Oy3blayblHblY — KOpiHiciMeH
Ke3decedi. [lapinik 3ammapodviy Jcedes  yblmmblablFbl KebiHece 0apiniK JicypeKk  bIPFAFbIHbIY — 6Y3blaybl  601bin  MAbbLIAOLL

Xabapaamauwly — makcambl: OHKozemamosio2usiblK — Haykacma — XumuomepanusioaH KetiiHei KapouoyblmmulablK
acepiven  6oaran  IKI'  MoHumopuMeiH  KoadaHMy — apkblLibl — KeHemmeH — JcypeKk — eAiMiHiH ~— JduazHOCMUKacbiH — cunammay.

By scymbicma Hezizzi aypy - siceden 1etiko30blH cCmayuoHap/blk eMiHeH @mKeH HayKacmblH KAUHUKAAbLK #aFdatlibl Kapacmulpblaadbl.
Xumuomepanusinvl emdey ¢poHbiHOa Hezizel aypydbl JcaHe OHbIH ACKbIHYAAPLIH emoey YWiH aHMpayukaAuH Mmo6blHbIH npenapammapbl,
yumocmamukmep, AHMmponomuKa./1blk npenapammap jxcaHe key cnekmp.J1i aHmubuomuk K010aHul10bl. by npenapammapdbly 6apabiFruiHoa
Kapduoysimmublablk 6ap. HomuoceciHde, aHamHe3iHOe KypblablMObLK JHCYPeK aypybl HCOK Hcac Jcieim KeHemmeH JHcypek 6IMIHIH anu300biH
6acmaH kewipdi, emipee Kayin meHdipemiH scypek biprarbiHbiH 6y3blaybl TdP (Torsade de pointes). Xonmepdiy dep ke3ziHde opHambliybl
HayKacmblq KeHemmeH JHCypeK eIMIHIH 3NU300bIH Kysammayra MyMKiHOIK 6epoi.

QTc  apasbiFbiHblY y3apybl emipze Kayin meHOipemiH JcypeK apumMusiCbiHbIH npedukamopsl pemiHde, 2emMamo/o2usiablK
OHKO0/102UsICbL 6ap Haykacmapoa xCypekx blprarbiHblH 6y3blaybinda IKI' MoHUMopuHziHiy 0uazHOCMUKAAblK MAHbI3bL.

Tytlin ce3dep: TdP - Torsade de pointes, kapouomoKcukavlk, kKeHemmeH scypek eimi, Xonmep KT MoHumopuHzi, 2eMamo.102usiivlk
OHKO/102USl.

BHe3anHas cepaeuyHas cMepTb. TdP (Torsade de pointes) y nanyeHTa OHKOreMaTOJIOTHU:
KJIMHUYeCKUM ciy4yan
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Pe3wome

KapduomokcuuHocmbs - 3mo mepMuH, KOmopbwlii 8Kar04aem 8 cebsl pas/uvHble HedxcesamenbHble cepdevHo-cocyoucmole cobbimus Ha
¢oHe xumuomepanuu y oHK02emMamo.102uyeckux 60abHbIX. KapouomokcuuHocms Modcem 803HUKAMb KAK 80 8peMs XUMUOMepanuu, max u 8
pasHoe 8pemsi nocJie ee OKOHYaHUs. B kauHuveckoll npakmuke 8pavu 0HKO2eMamo/102u 4acmo cma/IKugarmcsi C Nposis/ieHUeM y NayueHmos
HapyuweHusi pumma u npogodumocmu cepdya. Ocmpas AeKapcmeeHHast MOKCUYHOCMb, YaCMO 518/151emcsl KaK /1eKapCmeeHHO-UHOYYUupOB8aHHOe
HapyuweHue pumma cepoya.

Llenv coobweHus: 06cydums duazHocmu4yeckue 0CO6eHHOCmU 6He3anHol cepde4Hol cmepmu C NOMOWbK CYMOYHO20
MoHumopupogarue KTy nayuenma oHKozemamo.io2uu Ha ooHe KapouomoKCcu4HOCMb 8 N0C/1e0CMauU XumMuomepanuu.

B danHoll pabome paccmampugaemcs: KAUHUYecKull cayvail nayueHma, Komopblil hpoxodus cmayuoHapHoe JaeveHue 0CHO8HO20
3a6021e6anust — ocmpulil seliko3. Ha hore neveHus xumuomepanuu, npenapamst aHMpayuKAUHO80U 2pynnbl, yumocmamuku, GHMuU2punKkosble
npenapmel U AHMUOUOMUK WUPOKO20 cnekmpa delicmaust 6bL1U NpuMeHeHbl 0151 Jie4eHUs 0CHO8HO20 3a60./1e8aHUS U e20 0C/0x4CHeHuU. Bce
nepevucseHHble npenapamsul umerom kapoduomokcuyHocmso. B pesyaibmame, My c4uHa M0100020 803pacma, KOmopulil 8 aHamMHe3e He uMe
CMPYKMypHyI0 namo.J102uto cepoya, nepexcua 3nu300 8He3anHoll cepdeyHoll cmMepmu, HCU3Hey2podcaruje2o HapyuleHus pumma cepoya TdP
(Torsade de pointes). CeoespemenHasi ycmanoska Xonmep, no3goauna 3agukcuposams O0OKYMeHMAaabHO 3nu300 eHe3anHol cepdeyHoll
cMepmu nayueHma.

Yonunenue unmepsasna QTc kak npedukmop JiCU3Hey2poXCAWUX HapyuleHus pumma cepoyd, duazHOCMu4eckdash 8aX}CHOCMb
MoHumopupogarue KT npu HapyweHuil pumma cepdya y nayueHmos 0HK02eMamo.102uul.

Karouesvle caosa: TdP - Torsade de pointes, kapduomokcuyHocms, 8He3anHasi cepoeuHas cmepmo, Xoamep monumoposavue IKI;
OHK02eMaMOo/102Usl.
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