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THE PROPORTION OF PATIENTS WITH HYPERTENSION IN THE
GROUPS OF TERMS PROLONGED QTc INTERVALS PER DAY
DATA OF AMBULATORY ECG MONITORING IN DEPENDENCE
FROM CLINICAL SIGNS

Tselik N. E., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The study of the proportion of patients in 82 patients with hypertension in groups of different periods of
prolonged QTc per day was performed based on the data of the AM of the ECG, depending on the clinical
signs. Depending on the duration of prolonged QTc per day, the patients were assigned to one of three groups:
group 1 — the term extended by day of the interval QTc from 0 to 33.3 %, group 2 — from 33.4 to 66.6 %,
group 3 — from 66.6 to 100 %. The proportion of patients with hypertension was determined in the groups of
the prolonged QTc interval depending on age, sex, weight of patients, type of circadian heart rate index, stage,
degree and prescription of EH, presence of coronary heart disease, FC and stage of CHF and diabetes
mellitus. According to the AM ECG, an prolonged QTc interval occurs in each patient with hypertension,
with an increase of 0 to 33.3 % per day, it is detected in 76 %, from 33.4 t0 66.6 % — in 16 % and with 66.7 to
100 % — in 8 % of patients. The existence of a prolonged QTc interval in each patient indicates that in its
analysis it is necessary to base on the data of the AM of the ECG taking into account, except for the
elongation and lengthening for a day.

KEY WORDS: hypertension, prolonged QTc interval, outpatient monitoring of ECG, types of daily blood
pressure profile

IIMTOMA BAT'A TAIIIEHTIB 13 APTEPIAJIBHOIO I'NITIEPTEH3I€IO B I'PYITAX TEPMIHY
MMOJOBXKEHOI'O 3A IOBY IHTEPBAJIY QTc 3A JAHUMH AMBYJIATOPHOI'O
MOHITOPYBAHHSA EKI" B 3AJIE2KHOCTI BLJ] KVITHIYHUX O3HAK

Ienix H. €., Aonyuancokuii M. 1.
XapkiBchKuii HanioHansHU# yHiBepcuTeT iMeHi B. H. Kapasina, Xapkis, Ykpaina

[IpoBeneno BuBYeHHsI MUTOMOI Baru y 82 marieHTiB 3 Al B rpymax pi3HOro TepMiHY MOJIOBXKEHOTO 3a
no0y inrepBany QTc 3a manumu AM EKI B 3anexHOCTI Bijl KIIIHIYHMX O3HAaK. B 3ayie)HOCTI BiJ TepMiHY
nogoBxeHoro QTc 3a 100y MalLli€HTIB BIJHOCHITH 10 OJHIET 3 TPHOX TPyI: rpyna | — TepMiH MOJOBKEHOro 3a
100y inrepBany QTc Big 0 mo 33,3 %, rpyma 2 — Big 33,4 no 66,6 %, rpyna 3 — Big 66,6 mo 100 %.
Busnauanacst muroMa Bara naiienTiB 3 Al' B rpymnax tepminy nonosxeHoro intepainy QTc B 3ajexHoCTI Bij
BiKy, CTaTi, Baru Naui€HTiB, Tuny uupkanHoro inaekcy UCC, cranii, cryneHro ta naBHocti ['X, HasBHOCTI
imemiunoi xBopobu cepust, @K i craxii XCH ta mykpoBoro giadery. 3a manumu AM EKI' nopmosxenwmit
iaTepBan QTc mae micue y koxxHOTO TarienTa 3 Al, mpu mpoMy 3 piBHem miaBuineHHs Bix 0 mo 33,3 % Bix
700 BiH BHABIETHCS Y 76 %, 3 33,4 10 66,6 % —y 16% 13 66,7 no 100 % — y 8 % namienriB. IcHyBaHHA
o0BXKeHOT0 iHTepBary QTC y KOXKHOTO MaIlieHTa CBiIYUTh, 10 B HOTO aHali3i He0OXiTHO TPYHTYBAaTUCS Ha
maanx AM EKI 3 ypaxyBaHHSM, OKpiM CaMOT0 TIOJJOBXKEHHS, HOro TepMiHY 3a 100Yy.

K/TIO490BI CJIOBA: aptepianpHa Timeprensis, mofoBxkeHuit inTepBany QTc, amOynmaTtopHe
MonitopyBanHs EKT, Tunm 1o60Boro mpodinro apTepiaabHOro THCK

VJEJbHBbI BEC HAIIMEHTOB C APTEPHAJIbHOM T'MIIEPTEH3UEM B I'PYIIIIAX
YAJUHEHHOI'O 3A CYTKH HHTEPBAJIA QTc I10 JAHHBIM AMBYJIATOPHOI'O
MOHHUTOPHUPOBAHMNSA SKI' B3ABUCUMOCTH OT KNIMHUYECKHUX ITPU3HAKOB

Henux H. E., Aonyuwanckun H. H.
XapbKOBCKUM HallMoOHaIbHBIN yHUBepcuTeT nMenu B. H. Kapasuna, XapbskoB, YkpanHa

[IpoBeneno m3ydeHue yaenpHOro Beca y 82 mamueHToB ¢ Al B rpynmax pasHOro cpoka yUIMHEHHOTO 32
cytku naTepBana QTc mo manasiM AM OKI' B 3aBHCHMOCTH OT KIIMHHYECKHX NMPHU3HAKOB. B 3aBucuMocTy ot
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cpoka yanuHeHHoro QTc 3a CyTkM ManMEeHTOB OTHOCWIM K OJHOW M3 Tpex rpynm: rpynma 1 — cpok
yasuHeHHoro 3a cyTkd uatepBaia QTc ot 0 no 33,3 %, rpynmna 2 — ot 33,4 o 66,6 %, rpymnna 3 — ot 66,6 10
100 %. Ompenensuicss yaenbHBId Bec manumeHtoB ¢ Al B rpynmax ymimHeHHoro wuHTepBaia QTc B
3aBUCUMOCTH OT BO3pacTa, MoJjia, Beca MAlMeHTOB, THMa IupkaaHoro uuaekca YCC, craauu, CTENEeHU U
nmaBHoctd Al, Hammuum wmemudeckoit Oomesnn cepana, K u cramum XCH u caxapuoro guabera. Ilo
manHaeiM AM OKI' ymiunensslf uHTepBan QTc mmeer mecto y kaxjoro maiuenra ¢ Al, mpu stoMm c
ypoBHeM noBkimieHus ot 0 110 33,3 % 3a cyTok oH BeIABIsIETCA B 76 %, ¢ 33,4 10 66,6 % —B 16 % u ¢ 66,7 0o
100% — y 8% marmentoB. CylecTBOBaHHE VIIMHEHHOro uWHTepBasia QTc y Kakmoro marueHTa
CBUJICTEILCTBYET O TOM, YTO B €r0 aHaJM3e¢ HEOOXOAMMO OCHOBBIBAThCS Ha maHHBIX AM DKI' ¢ yderom,
KpOME CaMOro y/UIMHEHHUS U Ha €ro CPOK YAJIMHEHUS 3a CyTKH.

K/IIOYEBBIE CJIOBA: aprepuanbHasl THIIEpTeH3Ws, yIUIMHeHHbId uHTepBan QTC, amOymaropHoe
MonuroprpoBanue DKI', TUTIBI cyTOYHOr0 PO UIIS apTEPUATHEHOTO JaBICHUS

INTRODUCTION

Hypertension significantly increases the risk
of cardiovascular complications and premature
death [1-2]. Attention is drawn to the
estimation of daily fluctuations of the interval
QTec, since even with its short-term growth, the
duration of the «vulnerable» period of the
cardiac cycle and the propensity to develop
paroxysms «pirouette-tachycardia» [3] may
increase. A study on AM EKG of the
electrophysiological phenomenon of the
prolonged interval QTc, as an independent
predictor of fatal rhythm disturbances leading to
premature death [4-7], allowed not only to
determine the minimum, average and maximum
QTc interval, but also to establish the length of
the interval QTc per day [8].

At the same time, no studies have yet been
conducted to study the effects of different levels
of prolonged QTc in AM of ECG in patients
with hypertension due to its clinical features.

OBJECTIVE

The aim of the work is to study the
proportion of patients with hypertension in
groups of varying duration of QTc prolonged
per day according to the AM of the ECG,
depending on the clinical signs.

The study was conducted as a part of
research work «Pharmacological and intervene-
tional approaches to the treatment of patients
with  heart rate disorders and arterial
hypertensiony, state registration 0116U000973.

MATERIALS AND METHODS

82 patients were examined in the outpatient
clinic No. 24 in Kharkiv (28 male and 54
female, age 33-76 years old, with duration of
EH from first identified till 30 yers lasting.

The main group of patients with
hypertension consisted of patients with stage 11
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— 72 %, with stage | — 15 %, with the third —
13%. The mild degree of hypertension
occurred in 51 % of patients, moderate — 29 %,
severe — at 20 %. Of the total number of
registered patients with hypertension, the
proportion of coronary heart disease (CHD) was
73 %, of which: diffuse cardiosclerosis (DC) —
52 %, stable angina pectoris — 18 %, focal
cardiosclerosis — 2 %. Patients with EH without
coronary artery disease — 27 %. The second
functional class of CHF (FC CHF) is registered
in 40 %, | —in 28 %, Il —in 5 %. Chronic heart
failure (CHF) stage | is registered in 43 %, and
1A — at 30 %.

The study did not include people with acute
cardiovascular disease, with stable angina
pectoris IV FC, CHF IIB — III stages and 1V FC
CHF, thyroid diseases, with chronic diseases in
the stage of exacerbation.

The QT interval (QTc) was corrected using
the Bazzet formula [9-10] with the use of the
combined Holter ECG monitor ECG and BP -
«Cardio Sens AT». Calculation of indicators
was carried out with the help of the program
«Cardio Sensy.

Depending on the duration of prolonged
QTc per day, the patients were assigned to one
of three groups: group 1 — the term extended by
day of the interval QTc from 0 to 33.3 %, group
2 — from 33.4 to 66.6 %, group 3 — from 66.6 to
100 %.

The proportion of patients with hypertension
in the groups of the prolonged QTc interval
depending on age, sex, weight of patients, type
of circadian heart rate index, stage, degree and
prescription of hypertension, presence of
ischemic heart disease, FC and stage of CHF
and diabetes mellitus were determined.

To determine the frequency of occurrence of
clinical signs of hypertension, depending on the
proportion of prolonged QTc, the frequency
relation (P) and its error (p %) were estimated.
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The calculations were performed on a personal
computer using program «Microsoft Office
Excel 2010».

RESULTS AND DISCUSSION

The results of the study of the proportion of
patients with hypertension in the groups of the
prolonged QTc interval per day at the AM of
the ECG as a whole and depending on age, sex,

body mass index and circadian heart rate index
are presented in Table 1. According to all the
clinical signs, the group1l was the largest,
which accounted for 76 % of all patients. With
an increase in the number of patients, the
proportion of patients progressively decreased,
making up for the group 2 — 16 % and for the

group 3-8 %.

Table 1

The proportion of patients with hypertension in QTc-prolonged group (P (%0), p %)
for the outpatient monitoring of the ECG as a whole and depending on age and sex,
body mass index and circadian heart rate index

The proportion of patients in QTc-prolonged groups
(P (%), p %)
ma(riilgslf:tlion Graduation of clinical features %iggp; 3§,r40—uep6,26, ecear ?Efo:é
N =62 N =13 N=7
P p % P p % P p %
Adulthood 45 | 55 | 31 | 133 | 43 | 202
AG, YEaIS 5 age 55 | 55 | 69 | 133 | 57 | 202
Female 60 | 55 | 77 | 122 | 100 | 00
cender Ve 4 | 55 | 23 | 122 | o 0,0
Normalweight 13 3,7 0 0,0 14 14,3
Overweight 34 5,3 38 14,0 14 14,3
BMI, kg/m® | Obesity | 20 | 50 | 46 | 144 | 43 | 202
Obesity 11 18| 42 | 15 | 104 | 14 | 143
Obesity [T 6 | 27 00 | 14 | 143
Normal 56 55 7,7 57 20,2
Circadian 77 39 | 54 | 85 | 104 | 43 | 202
index
High 5 | 24 | 8 | 77 0 0,0

Note: N — number of surveys, P — specific gravity; QTc — corrected QT.

In the study of age-related features, group 1
is the largest. The proportion of elderly patients
is highest in all three groups.

Group 1 was the highest among both male
and female patients, but an increase in the
proportion of patients with prolonged QTc
occurred only among female patients. The work
in which the proportion of prolonged QTc was
studied based on the data of outpatient ECG
monitoring, we were not found in domestic or
foreign literature, but our results are mediated
but confirm the facts of prolongation of the
interval QTc among the female [4].

In the BMI analysis, group 1 was also the
largest. The proportion of patients with
overweight and obesity grade | was
significantly superior to group 1 and group 2.

As the number of the group increased, the
proportion of patients with obesity 1 and Ill
degrees corresponded to the literature [11-13].

In the study of the circadian heart rate index,
group 1 was the largest. On the background of
an increase in the serial number of the group
there was a progressive increase in the
proportion of patients with normal and reduced
circadian heart rate index.

The proportion of patients with hypertension
in prolonged QTc groups depending on the
stage and degree of EH and the age of the
disease are presented in Table 2.

In analyzing the stages and degrees of EH,
group 1 was the largest. On the background of a
decrease in the proportion of patients with stage
I and mild to moderate degree of EH in groups
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2 and 3, there was a progressive increase in the
proportion of patients with stage Il and severe
EH in the same groups.

With the increase in the number of the group
in the background of a gradual decrease in the
proportion of patients with a history of the
disease from 1 to 5 years and the unchanged
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level of patients with a disease aged 6 to 10
years, there was a progressive increase in the
proportion of the disease more than 10 years.
The proportion of patients with hypertension
with AM ECG depending on the CHD, the
stages of CHF and FC CHF, the presence of
diabetes mellitus are presented in Table 3.

Table 2

The proportion of patients with hypertension in QTc-prolonged group (P (%), p %)
for the outpatient monitoring of the ECG depending on the stage and degree o
f hypertension, the prescription of the disease

The proportion of patients in QTc-prolonged groups
(P (%), p %)

Clinical . - Group 1 Group 2 Group 3
manifestation Graduation of clinical features 0_33?3, 33, 4—6p6,6, 66,7—{)00,
N =62 N =13 N=7
P p % P p % P p %
I 18 42 8 17,7 0 0,0
Stages of EH II 68 5.2 85 10,4 86 14,3
111 15 3,9 8 17,7 14 14,3
Mild 55 55 46 14,4 29 18,4
Degrees of EH | Moderate 27 5,0 46 14,4 14 14,3
Severe 18 472 8 7,7 57 20,2
For the first time 9 3,3 8 77 0 0,0
. 1-5 37 54 46 14,4 29 18,4
Duration, years =g 29 | 50 | 23 | 122 | 29 | 184
>10 24 4,8 23 12,2 43 20,2
Note: N - number of surveys, P- specific gravity; QTc — corrected QT.
Table 3

The proportion of patients with hypertension in QTc-prolonged group (P (%), p %) f
or the outpatient monitoring of the ECG depending on CHD, CHF and FC CHF,
and the presence of diabetes mellitus

The proportion of patients in QTc-prolonged groups
(P (%), p %)

Clinical . .
manifestation Graduation of clinical features %glij%pisl Sg,rzlcﬁJGDG,zG, GE,rYOEfO?J,
n==62 n=13 n=7
P p % P p % P p %
In total 71 50 77 12,2 86 14,3
Stable angina 19 4,4 15 10,4 14 14,3
IHD Diffuse cardiosclerosis 48 5,6 62 14,0 71 18,4
Focal cardiosclerosis 3 2,0 0 0,0 0 0,0
Absence of IHD 29 50 23 12,2 14 14,3
CHF Total 71 50 77 12,2 86 14,3
1 24 4.8 38 14,0 43 20,2
FC 11 42 55 38 14,0 29 18,4
CHF 1 5 2,4 0 0,0 14 14,3
1 39 54 54 14,4 57 20,2
Stage ra 322 | 52 | 23 | 122 | 29 | 184
Without CHF 29 50 23 12,2 14 14,3
Diabetes DM 2 type 13 3,7 15 10,4 14 14,3
mellitus Absence of DM 87 3,7 85 10,4 86 14,3

Note: N — number of surveys, P — specific gravity; QTc — corrected QT.
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In the analysis of the proportion of patients
in groups of prolonged QTc, a decrease in the
number of patients without coronary artery
disease and an increase in CHD were observed
in the group with an increase in the number of
the group due to an increase in patients with DC
in groups 2 and 3. In the study of the proportion
of patients without CHF and its presence in the
groups 2 and 3, there was a decrease in the
proportion of patients without CHF and an
increase in the proportion of CHF, due to FC I,
Il and, most of all, CHF stage I. This is most
likely due to the small number of patients in
group 3 [14-15].

The increase in the number of the group
indicated an increase in the proportion of
patients with diabetes and a decrease in the
proportion of patients without diabetes.

The results are new. The fact that every
patient with hypertension recorded long QTc
interval requires in clinical practice, taking into
account its effects on possible risks of
emergency, it is mandatory to conduct AM of
the ECG. In this case, it is important to take
into account not only the elongation of the
interval, but also the specific weight of its
lengthening for a day.

The data obtained explain the increase in the
risk of life-threatening arrhythmias in patients
with hypertension and prolonged QTc intervals,
even in cases where long-term QTc were not
detected based on the results of a standard ECG
[11].

CONCLUSIONS

1. According to the AM ECG, the prolonged
QTc interval occurred in each patient with
hypertension, with an increase from 0 to 33.3 %
of the day it was 76 %, from 33.4 to 66.6 % -
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