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CLINICAL PRESENTATIONS OF ARTERIAL HYPERTENSION
DEPENDING ON THE QTc INTERVAL DURATION OF ECG

Tselik N. E., Shevchuk M. 1., Martynenko A. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The relationship between the duration of the complex QTc ECG and clinical signs of arterial hypertension
(AH) in 54 patients (16 men and 38 women) 1-3 degree and I-III stage, mean age 58 + 18 years, was
investigated. 3 classes of QT interval duration were allocated: classified shortened (< 320 ms), normal (> 320
ms and < 440 ms), classified prolonged (> 440 ms). The binomial distribution of frequencies of studied
parameters in classes of the QTc interval for alternative criteria was determined. The duration of the QTc
interval in the sampling was 350 ms — 490 ms. The proportion of the normal range (> 320 ms and < 440 ms)
was 0.85, classified prolonged (> 440 ms) — 0.15. The probability of occurrence of QTc prolongation ECG
increased in elderly patients, obesity, abusing of alcohol, mild and moderate degree and stage II AH, diabetes
mellitus, atherosclerotic cardiosclerosis, stable angina functional class (FC) II, HF FC III and IT A stage.
Dependencies of the elongated QTc of ECG from the sex of the patients have not been established.
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KJITHIYHI ITPOABU APTEPIAJIBHOI I'IIEPTEH3II 3A PI3HUX JAIATIA30HIB TPUBAJIOCTI
IHTEPBAJIY QTc EKT

Lenix H. €., Illeguyx M. 1., Mapmunenxo O. B.
XapxiBcpkuit HarlioHANBEHAH VHIBepeuTeT iMeHl B. H. Kapasina, M. XapkiB, Ykpaina

Jocmimxeno 3B 130k Mixk TpuBanicTio kommuiekey QTc EKI ta xminivanmu o3rakaMu Al y 54 marmieHTiB
3 A" (16 gonorikiB Ta 38 xinok) 1-3 crymeni ta [-II craxii, cepennim BikoM 58 + 18 poxiB. Buaureno
3 kmacu TpuBaiocTi iHTepBany QTc: kracudikoBanuii yropouennit (< 320Mc ¢), HopMmanpauM (> 320 Ta <
440mc), kracudikoBanmif ojoRxeHnit (> 440 mc). Busnauanack GiHOMIaTbHA PO3MOBCIOIKCHICTE YacTOT
HOIMAPEHHOCT] BUBUEHUX [IOKA3HUKIB B Kiacax iHTepBainy QTc jIs anbTepHaTHBHHUX KpHUTEpiiB. TpHUBaTiCTh
irTepBairy QTc B Bubipmi ckiana 350Mc — 490Mc. [Iuroma Bara HOpMaIpHOTO 1HTEpBALy (> 320 Ta < 440Mc)
nopiBmioBanacst 0,85, kmacmdikoBaHOTo MoJoBikKeHOTO (> 440Mc) — 0,15. MIMOBipHICTL MOMHMpEHHOCTI
nojioBxkenoro intepany QTc EKI s30urkmyBamacs cepejl Malli€HTIB MOXIJIOTO BIKY, 3 OKHPIHHSIM, SIKi
3TOBXKHBAIHM QJIKOTOIEM, Maly M SIKhil Ta ImOMIpHHH cTyIeHi, a Takox Il craxgito Al', HasBHHUI IykpoBHi
JiabeT, aTepOCKICPOTHIHMN Kapiockiepos, cTabureHy creHokapaio 11 ®K, CH III ©K rta ITA cramii.
3anexHocti mogoBxkeHoro iHTepBary QTc EKI Big craTi v mamieHTiB 3 Al” He BCTaHOBICHO.

KITHOYO0BI CIIOBA: aprepianbHa TiIepTeH31sd, TpuBalicTs inTepBany QTc EKT

KJIMHWYECKUE MTPOABJIEHUA APTEPUAJIBHON THITEPTEH3UH ITPU PA3JIMYHBIX
AUAITAZOHAX JJIMTEJIBHOCTHU MHTEPBAJIA QTc¢ KT

Heaux H. E., Hleeuyxk M. H., Mapmuinenxo A. B.
XapbkoBckuit HarMoHaILHBEIH YHUBepcuTeT nMeHu B. H. Kapasuna, r. XapbkoB, Ykpanna

Hccenenorana cBsi3b MEXKJY MPOJOIIKUTENLHOCTEIO kKoMIuiekea QTe DOKI' M KIMHUYECKUMH IIpH3HAKAMHU
Al'y 54 manuentoB ¢ Al" (16 myxuut u 38 xenmun) 1-3 crenenu u [-III cragun, cpeauuit Bospacr 58 + 18
aer. Brieneno 3 xiacca HpoJODKHTENbHOCTH HMHTepBana QTec: kinaccHPUITMPOBAHHBI YKOPOUCHHBIH
(<320mc), HopMmanbHELL (> 320 u < 440Mmc), KIaccuUITMPOBAHHE VTMHEHHEIH (> 440 Mc). Onpeneninock
OUHOMMANILHOE PacIIPOCTPaHEHNE TaCTOT BCTPEIAEMOCTH H3YICHHEIX IIoKazareneii B kiaccax uHTepBana QTc
JUIsL albTepHATHUBHBLIX KpuTepueB. [IpopoipkurenbHocTh uHTEpBala QTc B BEIOOpKE cocraBmia 350Mc —
490Mc. YaenpHEIM Bec HOpManbHOTO HHTepBana (> 320 u < 440mc) cocranisit 0,85, knaccupuImmpoBaHHOTO
yuirHeHHoro (> 440mc) — 0,15. BepositHocTh BerpedaeMocT yiuimHeHHoro unrepBaia QTc OKI
VBEMMMUBAIACH CPE/IH MAIMEHTOR IOXKIIOTO BO3pAcTa, ¢ OKUPEHHEM, KOTOPHIE 3I0YTOTPEOIISUIN allKOTOIEM,
HUMENH MSTKYIO M YMEPEHHYIO cTeneHH, a Taxke Il crammio Al', caxapHBIf nuabeT, aTepoCKIepOTHICCKIH
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KapAMOCKIepo3, crabmibayio crenokapauto I ®K, CH I ®K u IIA craguu. 3aBUCUMOCTH Y UIMHEHHOTO
unrepBana QTc OKI' or noua y nanueHToB ¢ Al' HE YCTaHOBIJIECHEL.

K/TIOYEBBIE C/IOBA: aprepuanbHas TRIEPTEH3USL, JIUTENbHOCTh nHTEpBana QTc DK

INTRODUCTION

Arterial hypertension (AH) is one of the most
common chronic diseases, which significantly
increases the risk of cardiovascular complications
and premature death. Prevalence of AH in different
countries varies between 15-30 %. According to
official statistics in Ukraine in 2009 was registered
more than 12 million of patients with AH, it is
about 1/3 of the adult population. With time,
including due to the aging of population in
developed countries, the prevalence of hypertension
will increase [1-2].

Prolongation or reduction of the QT interval
duration outside the defined range is regarded as a
risk factor of critical arrhythmias [3-5].
Electrophysiological phenomenon of prolonged
interval QT is the independent predictor of fatal
arrhythmias that lead to sudden cardiac death [6-8].

At present there is no information in the literature
about the relationship between the duration of QTc
and clinical signs of AH.

The research was conducted as part of research
work «Development and research of system of
automatic control of heart rate variability», state
registration 0109U000622.

OBJECTIVE

The purpose of the work was to study the
relationship between QTc duration on ECG and
clinical signs of AH for the development of
improvement proposals to its diagnosis and

treatment.
MATERIALS AND METHODS

In the Kharkiv outpatient clinic Ne 24
54 patients (16 men and 38 women) aged from
45 to 87 years with duration of AH 58 £ 18
years were examined. From 54 patients in 25
was mild degree, 20 - moderate and 9 - severe.
Stage I AH occurred in 15, stage II - in 33,
stage III - in 6 patients. Ischemic heart disease
(IHD) was diagnosed in 43 patients,
specifically: stable exertional angina with
functional class (FC) I occurred in 6, II FC - in
3, postinfarction cardiosclerosis (PC) - in 2,
atherosclerotic cardiosclerosis (AC) - in 32. In
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40 patients was presented symptoms of heart
failure (HF), specifically: FC I - in 14, FC II -
in 23, FC III - in 3. HF stage I occurred in 34
persons, stage IIA - in 6 persons. The study did
not include patients with stable exertional
angina FC III, acute cardiovascular diseases,
HF II B - III stage and FC IV.

For measurement of the QTc interval
duration was performed ECG on the computer
electrocardiographs  «Cardiolab +».  QT¢
interval duration was measured in leads II, V1,
V5, V6 (three consecutive complexes) with
maximum choice for intervals and leads. SBP
and DBP were measured by tonometer
Korotkov’s «Microlife BP AG1-20».

3 classes of QT interval duration were
allocated: classified shortened (<320 ms),
normal (> 320 ms and <440 ms), classified
prolonged (>440 ms). Probabilities of
occurrence of sex, age, weight of patients,
duration of AH, the presence of bad habits,
degree and stage of AH, FC of stable angina,
FC and stage of HF in selected classes of QTc
interval duration were calculated [9-11].

With Microsoft Excel 2010 was determined
the binomial distribution of frequencies of
studied parameters (P probability and
standard deviation o, as an absolute measure of
its variations, %) in classes of QTc interval for
alternative criteria. Reliability of differences in
parameters between groups of patients was
determined using t - Student's test. Statistically
reliable data was taken with significance level
p <0.05.

RESULTS AND DISCUSSION

The duration of the QTc interval in the sampling
was 350 ms - 490 ms. The proportion of the normal
range (> 320 ms and < 440 ms) was 0.85, classified
prolonged (> 440 ms) - 0.15. Classified shortened
QT interval of ECG (< 320 ms) were not detected,
due to its low prevalence [3-5].

The frequency of occurrence of different QTc
interval duration classes in patients with AH
depending on clinical signs presented in the table.
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Table

The frequency of occurrence of different QTc interval duration classes in patients with AH depending

on clinical signs

Total Classes of QTc interval
sampling duration, ms
Parameters >320<
P 6 440 > 440 (P) 6
®)
Total patients 54 100 0,00 0,85 0,15 0,36*
Mature 0,67 | 047* 0,86 0,14 0.35%
Age (years) Elderly 0,30 | 0,46* 0,81 0.19 0,39*
Senile 0,03 0,17* 1 0 0,00
Males 0,30 | 0,46* 0,88 0,12 0,33*
Sex Females 0,70 | 0,46* 0,84 0,16 0,37*
Normal 0,09 | 0,29* 1 0 0,00
Weight (BMI, kg/m?) Overweight 0,37 | 0,48* 0,90 0,10 0,30%*
Obesity 0,54 0,5% 0,79 0,21 0,41%*
. Smoking 0,20 0,4* 0,82 0,18 0,39*
Bad habits Alcohol 0,06 | 024* | 0,67 033 047*
0-5 0,54 0,5% 0,79 0,21 0,41%*
Duration of AH (years) 5-10 0,22 | 041* 0,92 0,08 0,27*
>10 0,24 | 0,43* 0,92 0,08 0,27*
Mild 0,46 0,5% 0,84 0,16 0,37*
Degree Moderate 0,37 0,48* 0,85 0,15 037*
AH Severe 0,17 | 0,38* 0,89 0,11 0,31%*
I 0,28 | 0,45* 1,00 0,00 0,00
Stage 11 0,61 0,49* 0,79 0.21 0.41%*
111 0,11 0,31%* 0,83 0.17 0.38%*
Total 0,80 0,4* 0,86 0,14 0.35%
. 1 0,11 0,31%* 1,00 0,00 0,00
jcp | Stable angina, FC 11 0,06 | 024* | 0,67 033 | 0A7
Cardiosclerosis PC 0,04 | 0,20% 1,00 0,00 0,00
AC 0,59 | 0,49* 0,84 0,16 0,37*
I 0,26 | 0,44* 0,93 0,07 0,25%
FC 11 0,43 0,50* 0,83 0,17 0,38%*
HF 111 0,06 | 0,24* 0,67 0,33 0,47*
Stage I 0,63 0,48%* 0,85 0,15 0,37*
ITA 0,11 0,31%* 0,83 0,17 0,38%*
*_.p<0,05

Obtained data was statistically significant and was within the significance of p < 0.05.

In the studied patient population mature age
formed the largest portion, less than half - the
elderly and the least - senile age. The occurrence
of normal QTc interval was greatest among
patients of mature age, and prolonged - among
elderly.

Female patients in the
substantially prevailed. The occurrence of normal
QTc interval among males was slightly higher in
compare with the females and prolonged -
conversely.

Greater proportion of patients with AH was
formed by persons with obesity and overweight.
The occurrence of normal QTc interval was

sampling were
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greatest among patients with overweight and
prolonged - among patients with obesity [12].

As for the bad habits, greater proportion of
long QTc ECG was registered among persons
who abused alcohol.

Greater proportion of patients was with
duration of AH from 0 to 5 years and equally less
- from 5 to 10 years and from 10 years. The
occurrence of normal QTc interval was greatest
with disease duration from 5 to 10 years and from
10 years, and prolonged QTc - with disease
duration from 0 to 5 years. Most likely this is due
to the predominance of the given category of
patients in study and progression of AH.
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Most of the study sampling consisted of
patients with mild to moderate AH. The
occurrence of normal QTc interval was greater
among individuals with mild and moderate and
stage II AH. Most likely this is due to the
irregular, before inclusion to the study, taking of
medications.

The largest share of patients with ischemic
heart disease was persons with atherosclerotic
cardiosclerosis and stable angina FC 1. The
occurrence of normal QTc interval was greater
among  individuals = with  atherosclerotic
cardiosclerosis.

Greater proportions of patients with heart
failure were persons with I-II FC and stage I HF.
The occurrence of normal QTc interval was
largest among individuals with HF FC II-III and
IIA stage [13-14].

CONCLUSIONS

1. In the study population of patients
with AH QTec interval duration of ECG was

ranged from 350 ms to 490 ms. The
proportion of the normal range (> 320 ms
and <440 ms) was 0.85, classified prolonged
(> 440 ms) - 0.15. Classified shortened QT
interval of ECG (< 320 ms) were not
detected.

2. The probability of occurrence of QTc
prolongation of ECG in patients with AH
increased amount elderly patients, with obesity,
abusing of alcohol, mild and moderate degree and
stage I AH, diabetes mellitus, atherosclerotic
cardiosclerosis, stable angina functional class
(FC) II, HF FC Il and I A stage.

3. Dependencies of the elongated QTc of
ECG from the sex of the patients have not been
established.

PROSPECTS FOR FUTURE STUDIES

It is appropriate to find relationships between
the duration of the QTc interval of ECG, clinical
course and consequences in patients with AH for
improving of its diagnosis and treatment.
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