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ABSTRACT

Background/Aims: Polycythemia vera (PV) and essential thrombocythemia (ET) are chronic
myeloproliferative diseases that can lead to various clinical outcomes, including arterial and
venous thrombosis, pulmonary hypertension, and myocardial infarction. This study was designed
to assess the cardiac effects of these diseases using electrocardiography and echocardiography.
Methods: A total of 50 patients diagnosed with PV, 50 patients diagnosed with ET, and 50 healthy
individuals forming the control group were enrolled in this study. Demographic information for
all subjects was collected. Electrocardiography (ECG) recordings and standard tfransthoracic
echocardiographic examinations were conducted for all patients and control subjects. Pulse
wave velocity (PWV) measurements were assessed using a Holter blood pressure device.

Results: In tofal, 50 PV patients, 50 ET patients, and 50 control group were included in the study.
The demographic characteristics of the PV, ET and control groups were similar. The PR interval was
significantly shorter in control subjects than in PV and ET patients (p = 0.007, p = 0.024). Although the
measured values were within normal limits, diastolic posterior wall thickness was significantly lower
in the control group compared to PV and ET patients (p = 0.019, p = 0.009). PWV was significantly
higher in ET pafients compared to the confrol group (p = 0.012).

Conclusion: ECG parameters used to predict ventricular arrhythmias (QT, QTc, Tp-Te, Tp-Te/QT)
and Pulmonary Artery Pressure showed no significant change, in opposition to existing literature.
Nonetheless, similar to previous publications, PV and ET were found to negatively affect the
diastolic function parameters on fransthoracic echocardiography. While the aortic stiffness was
significantly higher in ET patients compared to the confrol group, no significant difference was
noted between PV patients and confrol subjects in terms of aortic stiffness.

Keywords: Echocardiography, Electrocardiography, Essential thrombocythemia, Polycythemia
vera, Pulse Wave Velocity

(o) 4

Amag: Polisitemia vera (PV) ve Esansiyel tfrombositemi (ET) kronik myeloproliferatif hastaliklardr.
Myeloproliferatif seride artisla beraber arterial ve vendz trombozlar, pulmoner hipertansiyon,
miyokard infarktUsU gibi cesitli klinik sonuclar olusturabilmektedirler. Calismamizda bu hastaliklarn
kalp Uzerine efkilerini elekirokardiyografi ve ekokardiyografi ile degerlendirme amaglanmistir.
Gereg¢ ve Yontem: Calismamiza PV tanili 50 hasta ET tanill 50 hasta ve kontrol grubu olarak saglikl
50 kisi alindi. Hasta demografik bilgilerine iliskin veriler tm deneklerde kaydedildi. TUm hastalara ve
kontrol grubuna elektrokardiyografi(EKG) kayitlan ve rutin franstorasik ekokardiyografik incelemeler
yapildi. Nabiz dalga hizi (PWV), bir Holter kan basinci cihazi ile degerlendirildi.

Bulgular: Calismaya toplam 50 PV hastasi, 50 ET hastasi ve 50 kontrol grubu dahil edildi. PV, ET ve
konftrol gruplarnnin demografik ézellikleri benzerdi. PR araligi, kontrol olgularinda PV ve ET hastalanna
gbre anlamli olarak daha kisaydi (p = 0.007, p = 0.024). Ol¢Ulen degerler normal sinirlarda olmasina
ragmen kontrol grubunda diyastolik arka duvar kalinligi PV ve ET hastalarina gére anlamli olarak
(dU§L'JktU (;? = 0,019, p = 0,009). PWV, ET hastalarinda kontrol grubuna gére anlamli olarak yUksekti
p =0.012).

Sonug: VentrikUler aritmileri 6ngdrmek icin kullanilan EKG parametreleri (QT, QTc, Tp-Te, Tp-Te/
QT) ve Pulmoner Arter Basinci mevcut literatirin aksine anlamii bir degisiklik géstermedi. Bununla
birlikte, dnceki yayinlara benzer sekilde, tfranstorasik ekokardiyografide PV ve ET'nin diyastolik
fonksiyon parametrelerini olumsuz etkiledigi bulundu. Aort sertligi ET hastalarinda kontrol grubuna
gore anlamli olarak yUksek bulunurken, PV hastalar ile kontrol grubu arasinda aort sertligi agisindan
anlamli fark saptanmadi.

Anahtar Kelimeler: Ekokardiyografi, Elekirokardiyografi, Esansiyel trombositemi, Polisitemia vera,
Pulse Wave Velosite

Polycythemia vera (PV) is a chronic, clonal and an increased risk of bleeding and thrombosis in PV
progressive myeloproliferative disease characterized disease. Thrombosis is the most common complication

generally by leukocytosis,

thrombocytosis and and the leading cause of morbidity and mortality

splenomegaly along with an increase in the erythroid in PV (2,3). Thrombotic events of both arterial and
cell line (1). Clinical symptoms appear as a result venous circulation are notably prevalent. In addition,
of increase in the erythrocyte volume. There is arterial ischemic complications, including myocardial
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infarction (MI) have been suggested to be strongly
correlated to the cardiovascular risk factors in patients
with PV (4). Patients with PV are at increased risk of
thrombosis (i.e., cerebrovascular event, Ml, superficial
thrombophlebitis, deep vein thrombosis, pulmonary
embolism) and bleeding. In a large international
study with PV patients as defined by the World Health
Organization (WHO), 16% of patients were reported to
have arterial thrombotic complications before or at
the time of diagnosis while 7% of patients had venous
thrombosis and %4 of patients had major bleeding (5).
Emergence of pulmonary hypertension as a prominent
complication shortening the survival time of patients,
relates to vascular smooth muscle hyperplasia caused
by growth factors released from activated platelets,
and obstructions caused by megakaryocytes within
the pulmonary circulation (6).

Essential thrombocythemia (ET) is a chronic
myeloproliferative  neoplasia  characterized by
the confinuous proliferation of megakaryocytes,
resulting in increased circulatory platelet counts. The
initial presentation involves megakaryocytic bone
marrow hyperplasia, splenomegaly and thrombotic
or hemorrhagic clinical findings. ET is characterized
by microvascular symptoms and an increased risk of
thrombohemorrhagic events (7). Although thrombotic
complications are common, coronary artery occlusion
and Ml are rarely encountered. Most of the patients are
asymptomatic atf the time of diagnosis. In symptomatic
patients, vasomotor symptoms appear as a cause
of microvascular dysfunction, which may present as
headache, dizziness, syncope, atypical chest pain,
acral paresthesia, livedo reticularis, erythromelalgia
and fransient visual disturbances (8). Microvascular
complications cause discomfort but are not life-
threatening. Nevertheless, this assertion does not hold
for thrombotic complications. In a prospective study,
thrombotic complications were demonstrated to
be the primary factor contributing to mortality and
morbidity in 24% of ET patients who did not receive
freatment for more than 27 months (9). Although
thrombotic events usually affect the microvascular
structure, larger venous thromboses such as stroke,
transient ischemic attack, retinal vascular occlusions,
pulmonary embolism, coronary artery ischemia, portal
vein thrombosis and deep vein thrombosis may also
occur (10,11). Hemorrhagic events are less commonly
encountered than the thrombotic complications while
the gastrointestinal tract is the major bleeding site.
Minor skin and mucosal hemorrhages as well as the
central nervous system hemorrhages may also occur.

Existing literature indicates that both PV and ET have
unfavorable effects on the cardiovascular system. In
this study, our primary objective was to assess the im-
pact of these medical conditions on cardiac function
utilizing electrocardiography and echocardiography
methodologies.
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Materials and Methods

A total of 100 hematology outpatients who were un-
der routine follow-up with the diagnoses of PV (n=50)
or ET (n=50), in accordance with the WHO diagnos-
tic criteria, were included. Informed consent was ob-
tained from all patients. This prospective study was
conducted between May 11, 2021 and April 30, 2021
at hematology outpatient clinics of Necmettin Erba-
kan University, Meram Faculty of Medicine. A total of
50 healthy volunteers admitted to cardiology outpa-
tient clinics of Meram Medical Faculty Hospital of Nec-
mettin Erbakan University with various symptoms but
had no abnormality on physical examination and lab-
oratory findings constituted the control group.

Data on patient demographics (age, gender), height,
weight, waist circumference, heart rate, systolic blood
pressure (SBP), diastolic blood pressure (DBP) and
mean arterial pressure (MAP) were recorded in each
patient. All patients had 12-lead electrocardiography
(ECG) recordings and routine transthoracic echocar-
diographic examinations. Pulse wave velocity (PWV)
was evaluated with a Holter blood pressure device
(24/n PWA monitor). The inclusion criteria were defined
as having PV and ET diagnosis according to the WHO
criteria, giving consent for the study, having an EF = 50
and presence of normal sinus rhythm. Patients younger
than 18 years of age, pregnant women, patients with
EF < 50, and those with a history of known cardiovas-
cular disease, secondary polycythemia, and reactive
thrombocytosis were excluded from the study.

Electrocardiographic Evaluation

Thel2-lead ECG recordings were made in the su-
pine position, affer 5 minutes of rest by using a “Nihon
Kohden, Tokyo" device at a paper speed of 25 mm/
sec. An ECG with at least 10 analyzable leads was con-
sidered suitable for evaluation. Heart rate (beats/min),
maximum P wave duration (ms), minimum P wave
duration (ms), PR interval (ms), RR interval (ms), QRS
duration (ms), QT interval (ms), corrected QT interval
(ms), Tp-e interval (ms), cardiac electrophysiological
balance index (ICEB) and Tp-e/QT were the parame-
ters analyzed.

Echocardiographic Evaluation

All echocardiographic examinations were performed
in the left lateral decubitus position using the Philips
Epig 7 device (Philips Healthcare Systems, USA) by a
cardiologists blinded to clinical status of the patients.
Echocardiographic examinations were performed in
accordance with the criteria of the American Society
of Echocardiography; parasternal long axis, short axis,
apical 4-chamber and 2-chamber images were ex-
amined using M-mode, continuous wave (CW), pulse
wave (PW) Doppler and tissue Doppler examinations.



Cardiac Assessment in PV and ET - Kaya et al.

Genel Tip Dergisi

Assessment of Aortic Stiffness

The measurement of pulse wave velocity (PWV), as an
indirect indicator of aortic stiffness, was performed by
using Mobil-O-Graph PWA monitor device (Stolberg/
Germany) present in the cardiology clinic. In each pa-
tient, three separate measurements were performed
using an appropriately sized upper arm cuff device
and after aresting period for at least 5 minutes. The av-
erage of three measurements obtained from device
recordings was considered the final PWV.

Statistical analysis

Statistical analysis was made using IBM SPSS Statistics
for Windows, version 22.0 (IBM Corp., Armonk, NY).
Kolmogorov-Smirnov fest was used for distribution
analysis of continuous numerical variables. As de-
scriptive variables, mean + standard deviation (SD)
was used for data with normal distribution, and me-
dian (min-max) was used for the non-normally distrib-
uted data. Inter-group comparisons were performed
by using one-way analysis of variance (ANOVA) for
normally distributed variables. Post-hoc analysis was
made using Tukey (for homogeneous variances) and
Tamhane's T2 (for non-homogeneous variances) tests.
Kruskal Wallis test was used for analysis of non-normally
distributed variables with use of Bonferroni corrected
Mann-Whitney U test for pairwise comparisons. Cate-
gorical variables were expressed as percentages (%).
p < 0.05 was considered statistically significant.

Resulis

The median (min-max) age of subjects was 57 (18 - 75)
years in the PV group (n=50, 35 males,), 56.5 (20 - 78)
years in the ET group (n =50, 17 males) and 51 (32 - 70)
years in the control group (n = 50, 21 males). The de-
mographic characteristics and vital signs in PV, ET and
control groups are shown in Table 1. No significant dif-
ference was noted between PV, ET and control groups
in terms of age, weight, heart rate, SBP, DBP and MAP.

Table 1. Demographic Characteristics and Vital signs

v w g

Age (year) 57 (18-75) :57%?0 (20 5 3070) 0164
Height (cm) 170 (148-187) }gf)“‘”' 165(151-183)  0.024°
Weight (kg) 81.60£13.9  77.34+14.69  78.14+12.52 0261

‘(’fo)f CireumisiEnss 104.22411.94  101.26£13.23 96.94+10.55 0.011°
Pulse (beats/min) 86.22¢12.45  81.68+12.71 81.08£11.98 0.080
mm;f'oo" Pressure  13(101-213)  131(92-191)  125(99-165)  0.942
Diastolic Blood Pressure. g4 441378 86.04+13.63  84.50£11.39  0.697

(mmHg)

Mean Arterial Pressure: 07 7011596 108.50£15.69 104.18+11.08 0.284

(mmHg)

a Kruskal Wallis Test
b One-way analysis of variance (ANOVA)
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Electrocardiographic Parameters: There was no signif-
icant difference between PV, ET and control groups
in terms of electrocardiographic parameters including
QRS, QT, QTc, P max and QT/QRS. Although the three
groups showed significant differences in other electro-
cardiographic parameters, the values in each group
were within the normal limits. Heart rate was significant-
ly higher in the PV group than in the control group (p
= 0.003). The PR interval was significantly shorter in the
control group thanin PV and ET patients (p = 0.007 and
p = 0.024, respectively). The RR interval was significant-
ly shorter in the PV group compared to ET and control
groups (p = 0.025 and p < 0.001, respectively). QT - Vé
was significantly higher in the control group compared
to PV patients (p<0.001). QT-V1 was significantly lower
in the PV group compared with ET and control groups
(p=0.007 and p=0.001, respectively). Pmin was signifi-
cantly lower in PV patients compared to ET patients
and the confrol group (p=0.015 and p=0.002, respec-
tively). The control group had significantly higher Tp-
Te (p=0.001 and p<0.001, respectively) and Tp-Te/QT
(p=0.023 and p<0.001, respectively) than the PV and
ET patients. Electrocardiographic parameters of the
study groups are shown in Table 2.

Table 2. Electrocardiographic Parameters

PV ET Control Group  p
Reartrate g4 4441364 7608+11.60  72.42+10.58 0.004°
(bpm)
msi;”e’“" 159(118-204)  160(112-200)  145(100-200)  0.016°
'(?rf]s')me”"" 734(440-1000)  790(520-1100) 840(600-1080)  0.001°
QRS (ms) 90(68-142) 90(64-134) 100(80-120) 0.248
QT (ms) 369.64£2821  380.04£29.38  382.58+2807  0.059

£23.4(391.3- 4205(366.6-  419.8(350.7-
Qe (i) 504.2) 519) 475) 0428
QT-VI (ms)  360(280-444)  380(300-480)  380(320-440)  0.002°
QT-V6 (ms)  360(280-440)  360(320-460)  380(300-460)  0.002°
Pmax (ms)  110(80-140) 100(80-130)  120(80-140) 0347
Pmin(ms)  62.5(40-86) 75(60-90) 80(60-90) 0.004°
Tp-Te (ms) 84(60-120) 80(60-140) 100(60-140) <0.001°
Tp-Te/QT 0.239+0.048 0.224:0.50  0.2660.049 <0.001°
QT/QRS 4.040.54 4.24+0.57 4.0820.61 0.180

a One-way analysis of variance (ANOVA),
b Kruskal Wallis Test

Echocardiographic and Aortic Stiffness Parameters

The comparison of the echocardiographic and aortic
stiffness parameters of the PV, ET and confrol groups
showed no significant difference in LA diameter, LV
end-systolic diameter, LV end-diastolic diameter, LV-
EF, IVS thickness, aortic velocity, systolic PAP, Lateral S,
Lateral A, Septal E, Septal A, RV E, TAPSE and MAPSE
parameters (Table 3).
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Table 3. Echocardiographic and Aortic Stiffness Parameters

Control

Py v Group P

LA diameter (cm) 35(22-47) 32(22-45)  3.5(2.539) 0099
yeclediometer o 5i539) 2501835 25233 0232
ydiastolediameler , 3.5.5.4)  45(453) 4545 0450
LV-EF (%) 61498124 61.50£1.01 6191127 0132
IVS thickness (mm)
R 10815 1.1(09-1.5)  1(0.9-1.5)  0.291
Posterior Wall thickness
{mm) 108-1.3)  1(0.9-1.4) 0.9(0.9-1.2) 0.0170
(Diastolic)
Mitral E wave velocity o
e 60(45-110)  70(40-116)  80(50-132) 0019
Mifral Awave velocity gy 5441004 78.76£19.85  70.74+18.44 0.015°
(cm/s)
Aoric diameter (cm) 26(2233)  25(234)  27(-33)  0011°

. . 138.5(100-  131.5(100- )
Aortic velocity (cm/s) 190) 200) 129(95-165) 0.840
Pulmonary velocity (cm/s) 85(65-125)  93(¢0-140)  80(70-120)  0.012°
Systolic PAB (mmHg) 27(23-42)  27.5(22-41)  27(22-40)  0.864
Lateral S (cm/s) 10(5-168)  10(6-147)  9.65(5-17)  0.564
Lateral E (cm/s) 8.45(4-16)  9.5(5-18) 11(5-18) 0001
Lateral A (cm/s) 11(5-18) 12(6-16) 10.1(517) 0082
Septal § (cm/s) 9(5-14) 9(4-14) 8(6-16) 0011
Septal E (cm/s) 8(5-18) 8.6(4-17) 87(5-14) 0395
Septal A (cm/s) 11.25(5-15)  10(7-18) 10(6-18) 0712
RV'S (cm/s) 14(9.424)  14(821) 12.9(10-20)  <0.001°
RV E (cm/s) 11(6-182)  12(7519)  11(622) 0278
RV A (cm/s) 17(8-30) 16(7.2-24)  15(735)  0.027°
TAPSE (cm) 225(1.833) 225(1.6-3)  2.3(1.93)  0.075
MAPSE (cm) 16(1221) 1701322  17(1.325) 0.107
PWV (m/s) 8.22£1.82  8.59£1.94  7.64t1.15 0019

a Kruskal Wallis Test
b One-way analysis of variance (ANOVA)

Although the measured values were within normal
limits, diastolic posterior wall thickness was significantly
lower in the control group compared to PV and ET
patients (p=0.019 and p=0.009, respectively). Mitral E
wave velocity was significantly higher in the confrol
group compared fo PV patients (p=0.005). Mitral
A wave velocity was higher in PV patients than
the confrol group (p<0.001). Aortic diameter was
significantly higher in the control group compared to
ET patients (p=0.003). Also, pulmonary velocity was
significantly lower in the confrol group compared
to ET patients (p=0.003). Lateral E was significantly
lower in PV patients compared to ET patients and the
control group (p=0.017 and p<0.001, respectively).
In the control group, both septal S (p=0.018 and
p=0.007, respectively) and RV S (p<0.001 and p=0.001,
respectively) values were significantly lower than the
values recorded in the PV and ET groups. RV A was
significantly lower in the conftrol group than in the PV
group (p=0.008).

PWV was significantly higher in ET patients compared

to the control group (p=0.012). Echocardiographic
and aortic stiffness parameters are shown in Table 3.
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Discussion

In previous studies, increase in blood viscosity was con-
sidered likely to be associated with increased cardio-
vascular mortality and morbidity. In a study by Skrette-
berg et al., elevated hematocrit levels were reported
as an independent risk factor for increased long-term
cardiovascular mortality in males with a high eryth-
rocyte sedimentation rate (12). Similarly, Cho et al.
demonstrated that increases in blood viscosity led to
microvascular dysfunction (13). In addition, Cetin et al.
reported that high blood viscosity was associated with
worse coronary collateral circulation development in
patients with chronic total occlusion of coronary ar-
tery (14). The increased viscosity not only contributes
to increased cardiovascular mortality and morbidity
but is also known to play a role in the pathogenesis,
progression, and prognosis of various life-threatening
disorders such as stroke, fransient ischemic attack,
diabetes mellitus, and renal problems. (15). Also, in a
study by Caimi et al., hyperviscosity was reported to
be associated with atrial fibrillation (16).

Following the evidence regarding the relation of the
deterioration in blood rheology with the diseases such
as cardiovascular diseases, hypertension and dyslipid-
emia, the underlying causes have been investigated.
The increase in blood viscosity caused by the increase
in hematocrit levels is considered likely to affect the
fissue oxygenation directly. Increased erythrocyte
count would facilitate platelet adhesion and cause
endothelial accumulation, thereby increasing the risk
of thrombotic complications (17). Besides, high hema-
tocrit accelerates atherosclerosis by increasing serum
lipid levels resulting in accumulation of plasma pro-
teins and platelets in subendothelial tissue (12).

Bleeding and predisposition to thrombosis, the mostim-
portant causes of mortality and morbidity in myelopro-
liferative diseases, can be seen in approximately 50%
of PV and ET patients (18,19). Thrombotic complica-
tions of both arterial and venous systems are likely to
occur in these patients (20). In fact, thrombotic com-
plications were reported to develop more commonly
in PV patients than in ET patients while the hyperviscos-
ity caused by increased erythrocyte count was con-
sidered more important than the platelet count in the
development of thrombotic complications (21). Other
studies investigating the pathophysiology of hyper-
coagulability and predisposition to thrombosis, which
are common in myeloproliferative diseases, have also
revealed that chronic endothelial damage, blood hy-
perviscosity, platelet activation and hypoxemia are
the underlying mechanisms of thrombotic complica-
tions (22,23).

Prolonged myocardial repolarization duration is an im-
portant indicator of susceptibility to ventricular arrhyth-
mias and can be assessed on electrocardiography
using the calculations for QT, QTc, QT dispersion pa-
rameters (24). In addition, Tp-Te, which shows the time
from the peak to the end of the T wave, is a unique
parameter that shows the ventricular transmural repo-
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larization distribution (25,26). Moreover, Tp-Te has been
shown fo be associated with cardiovascular mortality
independent of QT and QTc (26). Tp-Te/QT is a simi-
lar parameter that can be used to predict ventricular
arrhythmias (27). The duration of the P wave, which
shows atrial depolarization in electrocardiography,
also provides clinically significant information about
the susceptibility to atrial arrhythmias (especially atrial
fibrillation) (28). There are various studies in the litera-
fure examining the electrocardiographic changes in
myeloproliferative diseases. In a study by Kayrak et al.,
P wave measurements and ventricular repolarization
parameters (QT, QTc, Tp-Te, Tp-Te/QT) were signifi-
cantly higher in PV patients compared to age- and
gender-matched healthy controls, possibly increasing
the predisposition to atrial and ventricular arrhythmias
(29). In another study, Krishnamoorthy et al. showed
that the frequency of atrial fibrillation was significantly
higher in PV patients than in the general population
(30). There is no study in the literature showing the ef-
fect of ET on electrocardiography. In our study, we
aimed to examine the effect of PV and ET on elec-
trocardiography and echocardiography parameters.
In our study, QT and QTc were not found statistically
different from the control group in PV and ET patients
whereas Tp-Te, Tp-Te/QT, Pmin values were significant-
ly lower than the control group, contrary fo the existing
literature. The differences between our findings and
those from previous studies may be explained by the
fact that patients with cardiovascular disease risk fac-
tors (i.e., diabetes mellitus, smoking history, family his-
tory, silent ischemia), which may adversely affect the
microvascular circulation and alter myocardial elec-
frical activity, were not excluded from the study, and
the relatively small sample size of the present study.

Assessment of the change in echocardiographic po-
rameters in myeloproliferative diseases was another
important consideration in the current study. As a re-
sult of our study, the mitral E wave was found signifi-
cantly lower in the PV group compared to the control
group, while the mitral A wave was significantly higher
than the confrol group. The mitral E wave, which was
formed just after the mitral valve opening in the early
diastole phase by the free flow of blood accumulated
in the left afrium through the mitral valve, begins to
decrease gradudlly in diastolic dysfunction where the
compliance of the left ventricle decreases. In the last
stage of diastole, the mitral A wave, which is formed
by left atrial contraction, increases relatively. In the
present study, tissue Doppler parameters related to di-
astolic functions (lateral E, septal S, and RV §) differed
significantly between control and patient (PV and ET)
groups, in accordance with the diastolic dysfunction
in the latter. In this regard, our findings seem to indi-
cate the likelihood of PV patients to develop predispo-
sition to left ventricular diastolic dysfunction notably.
In a study by Osama et al. hyperviscosity caused by
PV and ET was reported to affect the left ventricular
diastolic functions negatively (31). In another study,
Kayrak et al. evaluated left and right ventricular per-
formances in PV patients using the tissue Doppler
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method and found that RV A was significantly high-
er in PV patients compared to the control group (32).
Similarly, in our study, RV A was significantly higher in
the PV group than in the control group.

In our study, the effect of myeloproliferative diseases
on aorfic stiffness was also examined. The increase in
aortic stiffness, which is a characteristic finding of ag-
ing, is directly related to classical cardiovascular dis-
ease risk factors (33). Vlachopoulos et al. showed that
aortic stiffness is an independent predictor of vascular
diseases mortality and morbidity (34). There is no study
in the literature showing the relation between aortic
stiffness and PV and ET. In our study, aortic stiffness was
found significantly higher in ET patients compared to
the control group while no significant difference was
found between PV patients and the control group.

In conclusion, our findings related to the effects of my-
eloproliferative diseases PV and ET on electrocardiog-
raphy and fransthoracic echocardiography, ECG pa-
rameters used to predict venfricular arrhythmias (QT,
QTc, Tp-Te, Tp-Te/QT) and PAP were not significant in
opposition to the existing literature. Similar to previ-
ous publications, PV and ET were determined to have
adverse effects on diastolic function parameters in
fransthoracic echocardiography. While aortic sfiffness
was significantly higher in ET patients compared to the
control group, no difference was found in PV patients
compared to the control group. Our findings regarding
the unfavorable effects of myeloproliferative diseases
on the cardiovascular system need to be justified by
further larger scale prospective randomized studies.
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