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ABSTRACT
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Introduction: This study aimed to investigate the left
ventricular function and electrocardiographic findings in
patients with chronic leukemia receiving and not receiving
chemotherapy during a one-year follow-up.

Methods: A total of 111 patients with chronic leukemia
were included in the study. Electrocardiographic and
mechanical findings of the heart were evaluated by surface
12-lead electrocardiogram and 2-dimensional transthoracic
echocardiography, and cardiac troponin (cTn) was evaluated
for myocyte damage and B-type natriuretic peptide marker for
heart failure at baseline, 6" month and 12" month.

Results: During the study, a total of six patients reached the
endpoint, including two patients to primary endpoint (atrial
fibrillation) and four patients to secondary endpoint (non-
cardiac death). However, asymptomatic hemodynamic and
electrocardiographic changes were observed in all patients
who did not reach the endpoint. There was a quantitative
decrease in left ventricular ejection fraction and an increase
in the rate of diastolic dysfunction. Increased incidence of
fragmented QRS, and prolongation of QT interval and QT
dispersion, which are important indicators of possible cardiac
events, were detected. cTn levels were observed to be at the
upper limit of the normal range. All these findings show that
myocardial damage has begun in the study patients, even if it
is asymptomatic.

Conclusion: In order to prevent future cardiac events in
this patient group, these changes need to be taken into
consideration and closely monitored.
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Amag: Kemoterapi alan ve almayan kronik l6semi tanili
hastalarda 1 yillik izlemde sol ventrikiil fonksiyonunun ve
elektrokardiyografik bulgularinin arastiriimasi amaglanmistir.

Yontemler: Kronik losemi tanili 111 hasta calismaya alindi.
Baslangicta, 6. ve 12. aylarda kalbin elektrokardiyografik
ve  mekanik  bulgularina  ylizeyel  12-derivasyonlu
elektrokardiyogram ve 2-boyutlu transtorasik ekokardiyografi
ile, bunun yaninda miyosit hasarinin onemli belirteci olan
kardiyak troponin (cTn) ve kalp yetersizliginin belirteci B-tipi
natritiretik peptid duzeyleri bakilip karslastirildi.

Bulgular: Calisma siiresince 2 hasta birinci (atriyal fibrilasyon),
4 hasta ikinci sonlanim noktasi (kardiyak olmayan o6lim)
olmak tizere toplam 6 hasta sonlanim noktasina ulasti. Ancak
asil onemli olan sonlanim noktasina ulasmayan hastalarin
tamaminda, asemptomatik olmak ile beraber, takipte
hemodinamik ve elektrokardiyografik degisiklikler gozlendi.
Sol ventrikil ejeksiyon fraksiyonunda kantitatif olarak diisme
goriiliirken diyastolik disfonksiyon goriilme oraninda da artis
goriuldi. Olasi kardiyak olaylarin onemli gostergeleri olan
fragmante QRS goriilme oraninda artis, QT intervali ve QT
dispersiyonunda uzama oldugu tespit edildi. cTn dizeyinin
normal araligin tst sinirinda seyrettigi gortldi. Bunlarin
hepsi calisma hastalarinda, asemptomatik olsa bile, miyokard
hasarinin basladigini, ancak daha baslangic asamasinda
oldugunu gostermektedir.

Sonug: Bu hasta grubunda gelecekteki olasi kardiyak olaylarin
onlenebilmesi icin bahsi gecen degisikliklerin daha basta
dikkate alinmasi ve yakin takip gerekmektedir.

Anahtar Kelimeler: kalp vyetersizligi,
kardiyotoksisite
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Introduction

Despite all the advances in medicine, cardiovascular diseases (CVD) and
malignancies are the leading causes of death in the world (1). Although
there is enough information about diagnosis and treatment when
CVD and malignancies are evaluated separately, there is not enough
information about how a treatment strategy if both diseases occur in
the same individual.

Although it has been shown in many studies that agents used in
chemotherapy (CT) adversely affect left ventricular (LV) function, there
are not many studies in the literature showing the effect of malignant
blood diseases on LV function (2-4). For this purpose, in this study, the
effects of the primary effects of the disease on the mechanical and
electrocardiographic functions of the heart were investigated.

Lymphoproliferative diseases such as leukemia and lymphoma are
diseases that have effects on many organs through inflammation and
mediators such as cytokines, hormones, etc. (5). It is also possible
to think that it may negatively affect heart function using various
mediators released into the environment. Myocardial injury may result
in cardiomyopathy (CMP) and heart failure (HF). HF can be in the form
of a decrease in LV ejection fraction (LVEF), or EF can be preserved. In
recent studies, HF with preserved EF accounts for 50% of HF (6-8).

Tests and markers used in the diagnosis and prognosis of myocardial
injury or developing HF in cancer patients include a surface 12-lead
electrocardiogram (ECG), 2-dimensional transthoracic echocardiography
(TTE), cardiac troponin (cTn), B-type natriuretic peptide (BNP), and some
other blood markers (9-11).

High sensitivity cTn has been suggested to be used in the diagnosis of
diseases other than non-myocardial infarction. An increase in cTn levels
in the early and late post-CT period is associated with an increased
incidence of cardiac events (12). Abnormal ECG findings are observed in
the majority of patients with HF that developed as a result of myocardial
injury (13,14). Again, TTE is an excellent method for demonstrating
cardiac function. While it is a good test to show the size of the cardiac
cavities and LVEF, it also helps to show HF with preserved EF (15,16).

Fifty percent of the asymptomatic patients with normal LVEF after CT
have diastolic dysfunction (16). Significant echocardiographic changes
after CT can be observed in most cases, while no signs and clinical
symptoms of cardiotoxicity are present (17). The abovementioned
biomarkers may help detect structural damage due to cardiotoxicity at
an early stage.

The specific treatment of HF caused by CT has not been widely studied.
Angiotensin-converting enzyme (ACE) inhibitors (ACEi) increased LVEF in
breast cancer patients treated with epirubicin; therefore, ACEi should be
part of the treatment of LV dysfunction in cancer patients. It has been
shown that the addition of B-blockers (Bb) to ACEi in LV dysfunction
following doxorubicin and imatinib treatment improves LVEF more
significantly than those receiving ACEi alone. LVEF was significantly
improved with the combined treatment of ACEi and Bb in CT-induced
CMP (18,19).

This study aimed to investigate the LV function and electrocardiographic
findings in patients with chronic leukemia receiving and not receiving
CT during a one-year follow-up.
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Methods

Between March 2014 and April 2015, 111 chronic myeloid leukemia
(CML) and chronic lymphocytic leukemia (CLL) patients who were
followed in the hematology outpatient clinic of Cerrahpasa Medical
Faculty were included in the study.

Each patient was informed about the scope of the study, and written
consent was obtained for participation in the study. The study was
evaluated by the istanbul University-Cerrahpasa, Cerrahpasa Faculty of
Medicine Ethics Committee, and ethical approval was obtained (decision
no: 83045809/604.01/02-14160).

At the beginning of the study, the patient’s history was taken, and the
risk factors (RF) were questioned. Initial physical examinations were
performed, blood samples were analyzed, resting ECG and TTEs were
recorded, and the same procedures were repeated at 6 and 12 months.
The analyzed data were compared in all of the patients, as well as
between age (median age of 55) and gender subgroups.

Inclusion Criteria

Patients over 18 years of age (with or without CT) with a diagnosis of CML
and CLL were included. Patients with a history of CVD, HF, and CMP, signs
of LV hypertrophy on ECG, stroke, atrial fibrillation (AF), and malignant
arrhythmia were not included in the study.

Endpoints

The primary endpoints were hemodynamic impairment, symptomatic
or asymptomatic LV systolic dysfunction (5-10% decrease in LVEF
in TTE) or diastolic dysfunction of stage 2 and above, malignant
arrhythmia (ventricular tachycardia, AF with rapid ventricular response),
atrioventricular and interventricular blocks, cardiovascular mortality,
and increase in cTn level 20% above 99. percentil of standard value. The
secondary endpoints were death due to non-cardiac causes.

Electrocardiographic Parameters and Their Definitions
The ECGs of the patients were recorded in the supine position (Schiller
AT-2 Plus, 9.025000C, Baar, Switzerland).

P Wave Dispersion: The difference between the longest p wave and the
shortest p wave duration in the ECG.

QT dispersion: The difference between the longest QT interval and the
shortest QT interval in the ECG.

Fragmented QRS (fQRS): The presence of r'- R-s’ - S wave in any lead in
the ECG (Figure 1).
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Figure 1. Fragmented QRS examples
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Echocardiographic Evaluation

Two-dimensional images from apical 4" 3" and 2" chambers,
parasternal short and long axis in accordance with the recommendation
of the AHA 2015 echocardiography guide using GE Vingmed System
Five (GE Vingmed Ultrasound, Horten, Norway) and 2.5 MHz probe (70-
80 frame) were obtained with standard methods in TTE, and cardiac
cavities and wall thickness, systolic and diastolic ventricular functions of
the patient were examined and calculated (20).

LVEF: After the mean systolic and end-diastolic volume measurements
were obtained from three repeated measurements of apical four
chambers and parasternal short-axis during consecutive heart cycles
using the classical two-dimensional and modified Simpson rule method,
the mean EF values obtained for each cycle were recorded.

Pulmonary Hypertension: Tricuspid regurgitation (TR) jet velocity was
measured from apical four chambers, right ventricular entrance or
parasternal short axis windows as much parallel as to continuous-wave
Doppler insufficiency jet at the end of the diastole while the patient
exhaled as much as possible and held the breath. The pulmonary
artery systolic pressure (PASP) was calculated by excluding pulmonary
stenosis, assuming right ventricular systolic pressure to be equal to PASP,
using the Bernoulli equation from the TR rate and adding estimated
right atrial pressure. PASP above 25mmHg was accepted as pulmonary
hypertension (PH).

Diastolic Dysfunction: It was calculated by measuring e’ by tissue
Doppler, and E, A, E/A waves by checking transmitral jet velocities by
PW Doppler.

Heart Failure: It was accepted as having an LVEF of 45% or less or
diastolic dysfunction of stage 2 or more in TTE.

Statistical Analysis

In our study, we compared the findings of the patients in each of
the three follow-up examinations, and gender subgroups and age
subgroups (55 years of age was accepted as RF for CVD) were also
compared among themselves. Statistical analysis was performed with
SPSS v21.0. The statistical significance level was accepted as p<0.05.
Normality assessments were made by Kolmogorov-Smirnov and Shapiro-
Wilk tests. A chi-square test was used to compare categorical data, and
the Mann-Whitney U test was used to compare continuous data. For
repeated measures, ANOVA was used for continuous variables, and
Cochran Q was used for categorical variables obtained during follow-
up examinations. ANOVA test results were evaluated with Pillai’s Trace.
Post-hoc evaluations were performed with Bonferroni. When comparing
the changes between groups, the model was evaluated by a single group.
Significance in the Cochran Q test was assessed using the McNemar test
as a post-hoc binary comparison test.

Results

Of the 111 patients in our study group, 67 were male, and 44 were
female. The percentages of specific malignant diseases in our study
group were similar: CML was 52.3%, and CLL was 47.7% (Table 1). In the
age subgroup, CML and CLL rates were 72.2% and 27.8%, respectively,
at <55 years of age, whereas it was 33.3% and 66.7% at >55 years of
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age. Accordingly, CML was significantly higher at <55 years, and CLL
significantly higher at >55 years (p<0.001).

During the study, a total of six patients reached the endpoint, including
two patients to primary endpoint (AF) and four patients to secondary
endpoint (non-cardiac death). AF developed in two patients in the third
and fifth months. Both were male, and one had CML, and the other
had CLL. One of them had asymptomatic LV dysfunction (LVEF: 55% at
baseline; 35% and 40% at follow-up). Four patients died in the second
half of the study due to non-cardiac causes. Three of them were CLL, one
was CML, and two were male, and two were female. All patients reaching
the endpoint were above the median age of 55 years.

The Use of CT in Our Patients: As expected, it was significantly higher
in CML patients than in patients with CLL (91.4% vs. 32.1%, p=0.001).
Proportional to this, PR dispersion, f(QRS) and diastolic dysfunction
were higher in the CML group (p=0.01; p=0.05; p=0.03, respectively, at
baseline, first and second follow-up) (Table 2).

Table 1. Demographic features

Age (mean % SD) 53.18+13.05

Height (mean =+ SD) 168.19+7.75

Risk factors

Smoking (n, %) 22 19.8

HT (n, %) 35 31.5

DM (n, %) 23 20.7

CRF (n, %) 0 0

Alcohol (n, %) 0 0

Hyperlipidemia (n, %) 18 16.2

Gender

Male (n, %) 67 60.4

Female (n, %) 44 39.6
111 100

Disease

CML (n, %) 58 523

CLL (n, %) 53 47.7

Median age

<55 (n, %) 54 48.6

>55 (n, %) 57 514

SD: standard deviation, HT: hypertension, DM: diabetes mellitus, CRF: chronic renal
failure, CML: chronic myeloid leukemia, CLL: chronic lymphocytic leukemia

Table 2. Comparison of electrocardiographic and dynamic
changes in CML and CLL patients

ML CLL p
Number (n) 58 53

CT rate (%) 91114 32.1 0.001
PR dispersion (ms) 2.57%5.24 1.95+5.15 0.014
QT dispersion (ms) 27.45%£13.71 24.83115.72 0.036
fQRS (%) 63.7 471 0.05
Diastolic dysfunction (%) 65.5 471 0.039

CML: chronic myeloid leukemia, CLL: chronic lymphocytic leukemia, CT: chemotherapy,
fQRS: fragmented QRS complex
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When TTE findings were evaluated, EF was 62.0% at baseline, and 61.8%
and 61.1% in the first and second follow-up, respectively. Even if there

Table 3. Transthoracic echocardiography findings

s Baseli First follow- Second
was only 0.2 and 0.9 decrease (<1.0) in the absolute value at follow- aseline - Hrstioflowsup — toljow-up P
up compared to the baseline EF value (relative decrease of 1.45%), it EF (%)
was stat|st|cally'5|gn|f|cant (p=0.018). The mean PASP values were 22.48 Total 2 618 611 0.018
mmHg at baseline and 22.94 mmHg and 24.06 mmHg, respectively, at
. . . N Male 61.4 61.3 60.4 0.48
follow-up. Although PASP did not meet the diagnostic criteria for PH,
it was significantly increased in the second follow-up when compared Female 63 627 62.3 0.48
to the baseline (p=0.001). The incidence of diastolic dysfunction was <55 years 62.7 62.6 62.3 0.59
found in 35.2% of the patients at the beginning and in 36.2% and 47.6% >55 years 61.2 61.02 59.9 0.59
of the patients, respectively. At the end of the follow-up, the diastolic PASP (mmHg)
dysfunction rate increased significantly in the second half of the follow- Total 2248 22.94 24.06 0.001
up period (p<0.001). Thg incidence of PH was 17.9% at baseline and Male 2234 267 2427 0.001
22.9% and 31.4%, respectively (p<0.001) (Table 3).
Female 22.68 23.37 23.73 0.03

In our study, the mean value of PR dispersion calculated on ECG was 0 <55 years 2258 234 238 0.045
at baseline and then measured as 1'1%4‘97 ms and. 2.5&5.10 ms at =— 2238 2249 243 0.001
the follow-up, respectively. It was found to increase significantly at the DD (%

. . . 0,
follow-up (p<0.001). The incidence of fQRS was 7.2% at baseline, and . . .
20% and 46.7% at follow-up, respectively, and it increased significantly vtz = d L LY
(p<0.001). The mean QT dispersion was 23.24+13.37 ms at baseline, Male 328 359 46.8 0.002
while it was measured 25.14+15.48 ms and 26.48+14.44 ms during Female 34 36.5 731 0.03
follow-up. It was increased significantly (p=0.004). Again, this increase <55 years 28.8 30.7 34.6 0.24
was higher in men than in women (p=0.03) (Table 4). 55 years 415 455 603 <0.001
The mean cTn value was measured as 0.0047+0.0028, 0.0053+0.0032 PH (%)
and 0.006710.0012, respectively, at baseline and at follow-up (p=0.012). Total 17 229 31.9 <0.001
CTN increase was continuous during follow-up (baseline vs. first follow- Male 14 203 343 <0.001
up: p<0.001; baseline vs. second follow-up: p=0.001; first follow-up vs. F— 219 268 268 0.44
second follow-up: p=0.001) (Table 5). B=— 192 2.9 2 0.039

>55 years 15 18.8 37.7 <0.001

Discussion _ , — _
*Difference between ba§eI|ne and second fol!owfu.p, EF: ejection fraction, PASP:
The cytotoxic and cardiotoxic effects of CT agents used in the treatment pulmonary artery systolic pressure, DD (%): diastolic dysfunction rate, PH (%): pulmonary

. . hypertension rate
of cancers are known to adversely affect the prognosis of the disease.

Table 4. Electrocardiographic parameter changes

Baseline First follow-up Second follow-up p
PR Dispersion (ms)
Total 0 1.19+4.07 2.57+5.10 0.001
Male 0 1.951+5.08 3.52+5.95 <0.001
Female 0 0 1.10+2.85 <0.001
<55 years 0 0.48+2.47 2.60+5.85 0.11
>55 years 0 1.89£5.11 2.5514.23 0.11
f(QRS) (%)
Total 7.2 20 46.7 <0.001
Male 10.9 26.5 48.4 <0.001
Female 2.4 9.7 439 <0.001
<55 years 7.6 11.5 34.6 <0.001
>55 years 7.5 283 58.4 <0.001
QT Dispersion (ms)
Total 23.24+13.37* 25.14+15.48 26.48114.44* 0.004*
Male** 24.38+12.98 24.61+12.64 27.50+13.62 R
Female** 21.46+13.93 25.98+19.24 24.88+15.67
<55 years*** 23.85+14.19 25.96+18.41 26.06+14.49 QA
>55 years*** 22.64+12.61 24.34+12.05 26.891+14.51

*Difference between baseline and second follow-up, **Difference between genders ***Difference between age groups, f(QRS) (%) Fragmented QRS complex rate
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Table 5. Changes in troponin level

Troponin (ng/dL) Baseline First follow-up Second follow-up p

Total 0.0047%+0.0028 0.0053£0.0032 0.0067+0.012 0.012
Male* 0.0049+0.003 0.0058+0.0034 0.0076£0.014 o
Female* 0.0043%0.0024 0.0044£0.0026 0.0054£0.009

<55 years** 0.0040+0.0022 0.0040+0.0022 0.0041%£0.0023 T
>55 years** 0.0054%0.0031 0.006610.0035 0.0093+0.017

*Difference between genders, **Difference between age groups

Troponin

AMI

99t
percentile|
of the
ULN

Time
Figure 2. Troponin: course of troponin levels in AMI and non-ischemic
conditions (a marker of cardiotoxicity during cancer treatment)

ULN: upper limit of normal, AMI: acute myocardial infarction, the course of troponin
levels in non-ischemic conditions

However, the direct effect of the malignant disease itself in the chronic
process on cardiac histopathology and functions is not known, and the
number of studies to be attributed to the subject in the literature is
limited (21,22). Therefore, in order to shed light on this issue, the effects
of chronic leukemia disease (primary malignant disease of circulating
blood) on the functions of the heart were investigated in patients
without primary (documented) heart disease in this study. For this
purpose, in our study, patients with a history of coronary atherosclerotic
heart disease that is the major cause of the high prevalence of heart
disease in adults were excluded. However, about half of the randomly
selected cases had no major RFs. Also, the mean age of our patient group
was lower than the level of atherosclerosis defined as a conventional RF
(55 years for men, 65 years for women). Atherosclerosis, which occurs in
younger than the expected age in the general population and is usually
manifested by clinical manifestations, can be seen by the presence of
several RFs (diabetes + 1 RF, 3 RFs without diabetes, and the presence of
early cardio- and non-cardiovascular manifestations in hereditary first-
degree relatives) and can be defined as “premature”. In conclusion, the
effect of atherosclerosis on the cardiovascular outcomes of the study in
the medium and long-term follow-up was eliminated to some extent
due to these demographic characteristics of the study group.

In our prospective study, we investigated cardiac involvement in chronic
leukemia patients, and functional, electrocardiographic, and chemical
concrete evidence of myocardial involvement was determined during
the 1-year follow-up period in patients with or without CT treatment.
According to this:

1. Echocardiographic findings showed that mechanical contractile
functions (systolic and diastolic) of LV were impaired,
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2. The increase in the frequency of f(QRS), reflecting changes in the
depolarization and repolarization of the heart, and especially the
calculated QT dispersion time in the ECG compared to baseline values
were the electrocardiographic findings of myocardial damage and
specifically developing LV remodeling,

3. cTn, which is the marker and/or product of the cytological
physiopathological process underlying these findings, increased to
the upper level of the standard (99" percentile of the reference level)
and continued elevated cTn levels with fluctuations without showing
the classic “delta pattern” for acute myocardial infarction (AMI) during
follow-up was observed (Figure 2),

4. BNP, which is the sensitive and specific hemodynamic marker
of elevated LV filling pressures proportional to the magnitude of
myocardial damage, did not increase significantly in our asymptomatic
patient group as expected.

Inthe literature, in studies in which the effects of CT are mostly examined
and questioned in cancer patients, LV dysfunction in cancer patients was
found to be non-homogeneous (asymptomatic, subclinical, manifested
by signs and symptoms of prominent HF, and sudden cardiac death).

EF, which is the quantitative indicator of LV systolic function independent
of CT in cancer patients, is a crucial marker even in asymptomatic
patients with EF, and a decrease was found in our study compared to
baseline values. However, since it cannot show microscopic myocyte
damage, it may be insensitive to measure EF for early detection of global
heart damage, and no correlation could be detected between clinical HF
symptoms and signs and EF changes (9).

After CT, diastolic dysfunction was found in approximately 50% of
asymptomatic patients with preserved LV systolic function in TTE,
especially in early (<1 month) and mid-term (<3 months) (7). In the
absence of clinical signs and symptoms of cardiotoxicity, structural
pathologies in the myocardium (such as cardiomyocyte damage without
cell death, hydropic degeneration, and interstitial edema) are the main
pathological changes that impair myocardial compliance and relaxation
function. In parallel to this, in our study, the incidence of diastolic
dysfunction increased at the end of one year compared to baseline.

Systolic functional impairment occurs as a result of acute mass or
persistent and minor loss of myocytes and LV remodeling. It may emerge
with clinical, echocardiographic pump insufficiency, and severe clinical
systolic dysfunction very early (with toxicity) or mostly late (with low flow
syndrome). EF is an important prognostic marker in these patients (23).



Diastolic dysfunction may occur (be expected) before or at the
beginning of a decrease in EF, as in acute myocardial ischemia or acute
myocarditis, in light of the above physiopathological process. Therefore,
early detection of cardiotoxicity (in the acute phase) is essential in terms
of treatment and preventive measures in asymptomatic patients, as in
our study (8).

Serial monitoring of cardiac bio- and/or electro-markers may be helpful
in early detection of cardiotoxicity in the asymptomatic and subclinical
stage during follow-up:

- The process leading to CMP caused by CT begins primarily with massive
damage to cardiomyocytes (such as cTn elevation; 2X standard upper
limit) and acute/subacute and chronic microscopic myocyte damage
(>standard upper limit) in the chronic period, and increasing mass loss
of functional myocardium (elevation of BNP) leads to asymptomatic LV
dysfunction.

- Diastolic dysfunction is often expected to occur earlier, probably due to
edema formation as a result of inflammation reaction in myocardium
due to CT and disruption of LV wall compliance (as in AMI and
myocarditis) (24).

- In our study, the absolute but not significant decrease of EF in the
follow-up and the significant increase in the frequency of diastolic
dysfunction implied acute-subacute myocardial injury and involvement
of the myocardium.

- Despite the myocardial functional and electrocardiographic changes
observed in almost all of our patients (95%) after one year of clinical
follow-up, almost all of them remained asymptomatic (clinically silent,
subclinical). In these, the findings mentioned above pointing to acute
and subacute myocardial damage were noted (“myocarditis-like”
condition).

- In summary, LV dysfunction developed as a result of disruption of
compliance due to initial acute-subacute interstitial edema causing in
particular diastolic and relatively less systolic dysfunction.

The levels of cTn, which is the specific marker of myocardial damage
and myocyte loss, were higher according to baseline and slightly above
the upper limit of the standard reference value. Three findings reflecting
myocardial physiopathology were: 1) myocardial damage is not massive
as in AMI (transmural or subendocardial, myocardial infarction with
or without ST-segment elevation), but microscopic, 2) the absence
of a “delta pattern” during follow-up and continuous fluctuations
above the upper limit of normal were a distinctive feature of chronic
myocardial damage pathology rather than acute myocardial ischemia,
3) continuous fluctuating cTn levels could be the sign of smoldering fire.
The clinical messages of this physiopathological process are a) “the best”
is the ability to prevent or even regress the progression of LV remodeling
with combined renin-angiotensin-aldosterone system (RAAS) inhibitor
and Bb agents (19), b) “the worst” is that asymptomatic myocardial
and electrocardiographic pathological changes, which can often be
overlooked or ignored, may adversely affect prognosis by symptomatic
HF (stage C HF), increased risk of sudden cardiac death in the long-term
(>1 year, mean 19 months) and inhibiting and restricting the treatment
of malignant disease.
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In our study, because of the higher rate of CT in CML patients, PR
dispersion, QT dispersion, f QRS, and diastolic dysfunction were higher
in this group than in the CLL group. This may be due to the high rate of
CT in patients with CML.

Conclusion

The subclinical diagnosis of cardiac dysfunction during CT is complicated,
with the most important reason being that most of the patients are
asymptomatic initially and during the short-to-medium period despite
significant changes in noninvasive tests. Therefore, in order to prevent
possible future cardiac events (with early RAAS inhibition and regulation
of the CT program), these changes should be taken into consideration
and monitored closely.
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