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QTc INTERVAL DURATION CLASS AND DRUG THERAPY OF
PATIENCE IN A FIRST YEAR AFTER PACEMAKER
IMPLANTATION

Brynza M. S., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

49 patients (28 female, 21 male) with implanted DDD/DDDR, VVI/VVIR and CRT pacemakers are
investigated. Purpose frequency and dose rate of anticoagulants, antiplatelet agents, direct thrombin inhibitors,
cardiac glycosides, amiodarone; ivabradine, diuretics, aldosterone antagonists, beta-adrenergic blockers,
calcium channel blockers, angiotensin-converting enzyme (ACE) inhibitors, angiotensin II receptor blockers
(ARBs), statins were evaluated before, in acute postoperative period (3—5 days), 6 months and 1 year after
pacemaker implantation. Patients were divided into classes 1 (normal QTc (320-440 ms)) — 24 (49 %)
patients) and 2 (long QTc (> 440 msec)) — 25 (51 %) patients) of QTc interval duration. To process the data
using standard statistical procedures using Microsoft Excel. It was more often prescriptions of new
anticoagulants, beta-adrenergic blockers, ARBs, statins to patients in the first year after pacemaker
implantation. QTc interval duration lengthening was associated with a greater purpose frequency and doses of
amiodarone, diuretics, beta-adrenergic blockers, ACE inhibitors, ARBs and statins. Patients with implanted
pacemaker need individualized drug therapy according to QTc interval duration, in particular, enhancing
antiischemic, antihypertensive, antiarrhythmic therapy and therapy of chronic heart failure in patients with
QTc interval duration lengthening.
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KJIAC TPUBAJIOCTI IHTEPBAJIY QTc TA MEJJUKAMEHTO3HUM
MEHE/)KMEHT IMAIIAEHTIB B NEPIIUM PIK IICJIS IMILTAHT AL
EJIEKTPOKAPJAIOCTUMYJATOPY

bpunza M. C., Aonyuancokuii M. 1.
XapkiBchKui HanioHansHUH yHiBepcuteT imeHi B. H. Kapasina, m. XapkiB, Ykpaina

O6ctexxeno 49 marientiB (28 xiHOK, 21 YOJIOBIK) 3 IMIUIAHTOBAaHUMH EJIEKTPOKAPIOCTHMYIISITOPAMH
(EKC) B pesxumax DDD/DDDR, VVI/VVIR i CRT. OuiHtoBasiv 710, B TOCTPOMY IiCISIONIEpAIlitHOMY TIepioi
(3-5 moby), uwepe3 miBpoky i 1 pik micns immiantanii EKC gacroty mpusHadeHHs 1 KOeQilli€eHT H03H
aHTUKOATYJISIHTIB, aHTHArPEraHTiB, MPSAMUX 1HTIOITOPIB TPOMOiHY, CEpIEBHX TIKO3UIIB, aMmioIapoHYy;
iBabpanuHy, AiypeTHKiB, aHTAroHICTIB allbJOCTEPOHY, OJIOKATOpIiB OeTa-0JI0KaTOPH, aHTATOHICTIB KAJIBIIIIO,
iHTi0iTOpPIB aHTiOTeH3iNnepeTBoprotodoro pepmenty (AIID), 6nokatopiB peuentopis anriorensuny 11 (BPA),
cratuHiB. [lanientn 6ynu posxineni Ha kacu 1 (HopmansaOTo QTC (320440 MC)) — 24 (49 %) MamieHTiB) Ta
2 (momoBxenoro QTc (> 440 mc)) — 25 (51 %) mamientiB) TpuBanocti iHTepBamy QTc. s oOpobku mannx
BUKOPHUCTOBYBAJIKMCS CTaHIAPTHI CTAaTHUCTHYHI Tporemaypu 3a momomororo Microsoft Excel. Ilamientam B
nepmuii pik micns immtanTarii EKC 6inbIn yacTo MpU3HAYaOThCSl HOBI aHTUKOATYJISTHTH, OiokaTtopu OeTa-
osoxkaropu, BPA, cratunu. [lomosxkeHnHs: TpuBaiocTi inTepBany QTc acorritoBanocs 3 OUTBITUMHU YaCTOTOIO
MPU3HAYCHHS 1 J03aMH aMioJlapoHy, CEUYOTIHHHX IpernapartiB, 010kaTopiB OeTa-0iokatopu, iHrioiTopu AIID,
BPA i cratunis. Ilanieatn 3 iMmnantroBannmMu EKC moTpeOyroTh 1HIMBIMYyali30BaHOTO MEIUKAMEHTO3HOTO
MEHEDKMEHTY 3 ypaxyBaHHAM TpuBajocTi iHTepBary QTc, 30Kkpema, IOCWIECHHS aHTHIIIEMidHO],
AHTHUTIMEPTCH3UBHOI, AHTHAPUTMIYHOI Tepamii 1 Tepamii XpoHiuHoi cepueBoi HemoctaTHOCTi (XCH) y
TIAIiEHTIB 31 301IbIIEHHAM TpHuBasocTi iHTepBaTy QTc.

KITIO490BI CJIOBA: enexTpoKapAiOCTUMYJIATOP, MEJINKAMEHTO3HUH MEHEDKMEHT, TPHUBATICTh
inTepBairy QTc
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KJIACC NPOAOJIKUTEJIBHOCTH HHTEPBAJIA QTc M MEJIUKAMEHTO3HbBIN
MEHE/KMEHT TAIIMEHTOB B IIEPBBIN I'O/Jl ITIOCJIE UMIIVIAHTALIUN
SJIEKTPOKAPIUOCTUMYJATOPA

Bpunza M. C., Aonyuanckuu H. H.
XapbKoBCcKH1 HaIMOHAIBHBIA yHUBepcuTeT nMenn B. H. Kapasuna, r. XapskoB, Ykpanna

O6cnenoBansl 49 manuenToB (28 >xeHmuH, 21 MyxkuuHa) ¢ ummiantTupoBaHHeiMH DKC B pexumax
DDD/DDDR, VVI/VVIR u CRT. OnenuBanu 10, B OCTpOM IOCJI€ONEpaliMOHHOM nepuoxae (3-5 cyrkwu),
yepe3 nosroga M 1 rog mnocne ummiaHtauuun OKC yactoTy HasHaueHMs M KOI(GQHULIMUEHT O3B
AQHTUKOATYJITHTOB, aHTHArPEraHTOB, IPSIMBIX HHTHOUTOPOB TPOMOUHA, CEPCUHbIX TIIMKO3UI0B, aMHO/IapOHa;
uBaOpajvHa, JUYPETHKOB, aHTarOHHCTOB  aJbJOCTEPOHA,  OJOKATOpOB  OeTa-aJpeHOpPELenTOPOB,
AQHTAaroHMWCTOB KaJbLUS, WHTHOMTOPOB aHrumoTeH3unpespamatomero ¢epmenta (AIlD), Oxokaropos
peuenropos anruorensuHa I (BPA), craturos. [lanuenTs! ObuTH pa3aeneHsl Ha kinacchl 1 (HopmansHoro QTc
(320440 mc)) — 24 (49 %) nammentoB) m 2 (yamuaenHoro QTc (> 440 mc)) — 25 (51 %) nauueHTOB)
nponopkuresibHocTH  mHTepBana  QTc.  Jlns  oOpaOOTKM  JTaHHBIX — HMCHOJIB30BAJIKMCh — CTaHAApTHHIE
CTaTHCTHYeCKHe Tpouenypsl ¢ nomonipio Microsoft Excel. IlammenTaM B nepBblil rof 1nocie MMIUIAHTALUH
OKC Oosnee 4acTto Ha3HA4YarOTCS HOBBIC AHTHUKOATYJISHTBHI, OyiokaTtopsl Oera-aapeHopenentopos, BPA,
CTaTHHBL. YUIMHEHHE NPOJODKUTENLHOCTH HHTepBasa QTc acconumpoBanoch ¢ OOJIBIIUMH YacTOTOM
Ha3HAa4YeHWsT W J03aMU aMUOJapoHa, MOYETOHHBIX IIpPernapaToB, OJIOKATOPOB OeTa-aJpeHOPELeNTOPOB,
unruouropos AIld, BPA wu cratunoB. [laumentsr ¢ wummiantupoBanHbIMEH OKC HykpaioTcs B
UHAUBUAYAIN3UPOBAHHOM MEIUKAMEHTO3HOM MEHEIKMEHTE C y4eTOM MpoaoJKUTeNnbHOCTH HHTepBana QTc,
B YAaCTHOCTH, YCUJICHUU AHTUUIIEMHUYECKOW, aHTUTUNIEPTEH3UBHOMN, aHTHAPUTMUYECKON Tepanuu U Teparnuu
XpoHuueckoil cepaeunHod HepocrarouHocTH (XCH) y mammeHTOB C yBEIMYEHUEM IPOJOJDKUTEIBHOCTH

untepsana QTc.

K/TIOYEBBIE C/IOBA:
IPOAOJKUTENBHOCTh HHTEpBana QTc

INTRODUCTION

Cardiac pacing (CP) in different regimes is
one of the leading therapies of
bradyarrhythmias and chronic heart failure
(CHF) [1]. Improving survival and quality of
life of patients [1], it is almost always require
the concomitant drug treatment as a pacemaker
(PM) implantation previous diseases and
conditions induced by the PM.

Currently, it is generally accepted the same
approach drug therapy of patients with a
spontaneous and stimulated rhythm [1-2],
however, multi-center studies show that the use
of different groups of drugs in patients with a
permanent CP should have a number of
features.

QTec interval duration lengthening is a poor
prognostic indicator as for patients with
spontaneous rhythm, as for patients with CP
[3—4]. Despite this, especially drug therapy of
patients with going of QTc interval duration
beyond the normal physiological values after
PM implantation has not yet been studied.

OBJECTIVE

The aim of the research is to evaluate drug
therapy of patients in the first year after

3NEKTPOKAPAUOCTUMYIIATOP,

Me[[PIKaMeHTO3HLIfI MCHC/PKMCHT,
pacemaker implantation in QTc interval
duration classes.

MATERIALS AND METHODS

49 patients aged 69+ 10 M =£sd) (28 —
female, 21 — male) were examined in the
department of ultrasound and instrumental
diagnostics with miniinvasive interventions of
Gl «Zaycev V.T. Institute of General and
Urgent Surgery of NAMS of Ukraine», 10
among them have an atrial fibrillation (AF).
All patients were implanted pacemaker from
2008 to 2014, pacing is carried out in regimes:
DDD (10 patients), DDDR (13 patients), VVI
(7 patients), VVIR (11 patients), CRT (8
patients).

Patients aged less than 40 years, presence of
concomitant stable angina IV functional class
(FC), chronic heart failure (CHF) IV FC and/or
stage III, the stimulation of the right ventricle
(RV) and/or left ventricular (LV) less than
50 % were excluded from the study.

Chronic ischemic heart disease (IHD) was
observed in 31 (63 %) patients, including 9
patients — myocardial infarction. Arterial
hypertension was observed in 37 (76 %)
patients, AF —in 10 (20 %) patients, CHF — in
35 (71 %) patients.



Drug therapy was represented by the
following groups of drugs: BOlIA A
anticoagulants (warfarin); BO1A C antiplatelet
therapy (aspirin, clopidogrel); BO1A E direct
thrombin inhibitors (dabigatran etexilate), and
VOIA F direct factor Xa inhibitors
(rivaroxaban) (new anticoagulants); CO1A
cardiac glycosides (digoxin); CO1B DOl
amiodarone; COlE B17 ivabradine; CO03
diuretics (furosemide, torasemide,
hydrochlorothiazide); S03D A aldosterone
antagonist  (spironolactone); CO7A  beta-
adrenergetic blockers (carvedilol, metoprolol,
bisoprolol, nebivolol); CO08C A calcium
channel antagonists (dihydropyridine
derivatives — amlodipine, nifedipine and
fenilalkilamin derivatives — verapamil); CO9A
angiotensin  converting enzyme (ACE)
inhibitors (enalapril, lisinopril, ramipril); CO9C
angiotensin I receptor blockers (ARBs)
(losartan, candesartan); CO1A A
hydroxymethylglutaryl  inhibitors (HMG)
coenzyme A (CoA) (statins) (atorvastatin,
simvastatin).

Dose coefficient for each group of drugs
has been calculated as the average value
among the ratios of each drug dose group
versus middle therapeutically for this drug,
taken as 1.0. It corresponds to the group of
anticoagulants warfarin 5 mg; antiplatelet
agents — 75mg of aspirin and 75mg
clopidogrel; 75 mg of dabigatran etexilate and
5 mg rivaroxaban; in the group of cardiac
glycosides — 0.00025 mg digoxin; 200 mg
amiodarone; 10 mg ivabradine; in the group of
diuretics — 40mg furosemide, 5 mg
torasemide, 12.5mg  hydrochlorothiazide,
2.5 mg indapamide; in the group of aldosterone
antagonists — 50 mg spironolactone; in the
group of beta-adrenergic blockers — 5mg
bisoprolol, 100 mg metoprolol, 12,5mg
carvedilol, 5 mg nebivolol, 5 mg betaxolol,
50 mg atenolol; in the group of calcium
channel antagonists — amlodipine 10 mg,
nifedipine 90 mg, verapamil 80 mg; in the
group of ACE inhibitors — 10 mg enalapril,
10 mg of lisinopril, 5 mg ramipril, 10 mg
fosinopril; group ARBs — 50 mg losartan, 8 mg
candesartan; in the group of statins — 20 mg
atorvastatin, 20 mg  simvastatin, 10 mg
rosuvastatin.

To measure the duration of the QT interval
and heart rate of the patients before and after
pacemaker implantation (3-5 days after
surgery) were recorded on a computer ECG
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electrocardiograph  «Cardiolab +» (HAI-
Medica). The stimulated QTc interval duration
was measured after the removal of the stimulus
artifact in three consecutive complexes of the
Q wave to the beginning of the descending
segment of the return of the T wave in leads to
the contour II, V5, and V6 with choosing of a
maximum value. The corrected QT interval
duration (QTc) of the patients with
spontaneous rhythm and pacing was calculated
by the Bazett formula: QTc = QT/(RR * 0,5).
For patients with AF, QTc was calculated
using the formula of Fermingem study for
patients with atrial fibrillation: QTc = QT +
0,154 x (1000 — RR) [5], the measurement
accuracy — 0.5 ms.

The patients with pacemakers were divided
into 3 classes of stimulated QTc interval
duration: class 1 — normal (in the physiological
range of values) — 320-439 ms, class 2 —
(qualified) an elongated QTc — > 440 ms, and
class 3 (qualified) shortened the QTc -
<320 ms [6].

In class 1 of QTc interval duration 24
(49 %) patients were included, mean age 66 +
10 years (men — 13, women — 11) and in class
2 — 25 (51 %) patients, mean age 69 + 9 years
(males — 8, female — 17). In the class 3 is not a
single patient was registered. Frequency of
prescribing groups and dose rate of each of the
groups of drugs in relation to the middle
therapeutically dose were evaluated before, in
the acute postoperative period, after 6 months
and 1 year after PM implantation in QTc
interval duration classes.

The data were processed after formation the
Microsoft Excel and Statistica base. For
statistical evaluation of the results, the
parametric criteria (mean — M, standard
deviation — sd) and nonparametric ones
(absolute (n, number) and relative (percentage
of (p, %) and the mean percentage error (sP),
the criterion y2) units) were used. The
probability of differences between groups was
determined using a non-parametric U — Mann-
Whitney test. The expected result is
determined by levels of reliability p < 0.01 and
p <0.05.

RESULTS AND DISCUSSION

Before PM implantation it was the most
commonly prescribed in the order of ACE
inhibitors, antiplatelet agents, statins, beta-
adrenergetic blockers, diuretics; and less likely:
amiodarone, cardiac glycosides, calcium
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channel blockers, aldosterone antagonists, new
anticoagulants. In acute postoperative period
after PM  implantation frequency of
appointment of beta-adrenergic blockers was
increased, in the rest of drugs the frequency
was not significantly changed. By 6 months,
and 1 year frequency of appointments of
anticoagulants, new anticoagulants, beta-

adrenergic blockers, ARBs, statins were
consistently increased; of digoxin - decreased,;
of other groups of drugs — there were no
significant changes.

Frequency of appointments and dose ratio
groups of drugs in patients in first year after
PM implantation in QTc interval duration
classes are shown in table.

Table

Frequency of appointments and dose ratio groups of drugs in patients in first year after PM
implantation in QTc interval duration classes

QTc interval duration class
Class 1 Class 2
. = 54 g 54
o 2 Ay =0 s} 2z = =5
Pharmacological drugs E 2 |gEs| o s E 2 p ©0 ©O
£ |32%5| £€ 2= 55 | 32 | &€ | 2=
2 258 2% | 2E | S4 | <gi | 2% | =%
m g g = = m g g = =
Percentage 14+ 10 =
BO1A A | ofpatients | 6+ 6* 9 14+9 | 20+10 75 18£8 26+9 | 29+9
Anticoag | (% £p)
ulants | Dose ratio 1,2 + 13+ | 1,5+
:t > :l: 2 b
M £ 5d) 1 N Y 1 L5205 | 5 05
Percentage
BoIAC | ofpatienss | 389 | *TF | 5013 | sex1a | | 37a9 | BF ) OTF
Antiplate | (% £p)
lets i
I?E/fir:g)o 1 1| 1+006 | 1 |1+05 1 1| 102
Percentage
COIA | ofpatients | 12410 | 96 | 7+7 | 12+10 | 0% | 2329 | 9x6 | 212
Cardiac (% p) 9%, 7,
glycoside D i
s (ﬁir:‘ d‘)" 1 1 1 1 1 1 1 1
Percentage
ColB | ofpatients | 13 %11 1‘;* 20411 | 1849 lfoi 18£8 297*3: 3121i
DO1 (% +p)
Amiodar . 0,75
one Dose ratio 1404 i 1,2§ 1404 1,2+ 1,72 *i-* 1+ 1,9*{3*
(M £ sd) 1,3 0,5 0,4%, 0,3 0,5%,
0,25
Percentage
CO1E of patients - - - - - 77 77 77
B17 (% £p)
Ivabradin | Dose ratio i ! !
(M =+ sd) i i i i )
Percentage
of patients | 13+ 10 l‘;i 2133*: 21613*: 2110i 23+9 31?)3: 1319;:*
Co3 (% +p) )
Diureti
U Doseratio ||, 07 | 1se | L1x | 12+ lgaps | 1OF | 21
(M £ sd) ’ 0,75 0,6 0,5 ’ 1 1*
0,25
Percentage
C03D A . + +
Aldoster | of patients | 10+5 | 9+6 | 16+6* 12+4 8+5 77 188* 1331* -
on (Yo p) '
antagonis | Dose ratio 0,8 + 0,8 + 0,75+ 1,3+ 1,6 +
ts Mzsdy | 1EOH | gq | 12EOS | 1041 G5 025 | 04 | 05"




Series «Mediciney. Issue 32

Continuation of the table
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Note: M-average value; sd - standard deviation; *p < 0.05 — between values in classes;, **p < 0.05 —
between values before, in the acute postoperative period, 6 months and 1 year CP.

Frequency of appointment of
anticoagulants, new  anticoagulants and
antiplatelet agents before and during acute
postoperative period after PM implantation did
not differ in QTc interval duration classes 1
and 2. By 6 months and 1 year, and it has
increased in both classes without significant
change drugs doses.

Frequency of digoxin prescription at
baseline was greater in QTc interval duration
class 2, successively decreasing to 6-month
observation period in both classes. By the year
it has increased in the class 2 and even more
diminished in class 1. The dose of digoxin
remained middle therapeutically at all stages of
monitoring.

Destination frequency of amiodarone did
not differ before and after PM implantation in
classes 1 and 2. The dose increase in class 2 to
6 months and a year of observation.

Frequency of appointment and dose ratio of
diuretics before PM implantation did not differ
in QTc interval duration classes, at 6 months
and 1 year consistently increased in both
classes 1 and 2. Destination frequency and
dose ratio of aldosterone antagonists has also
increased to a year, but only in QTc interval
duration class 2.

Initially, the same frequency of beta-
adrenergic blockers destination, with PM
implantation at observation stages consistently
increased in both QTc interval duration classes,
to a greater degree in the class 2. The dose of
beta-adrenergic blockers increased 6 months
after PM implantation only in QTc interval
duration class 2.

Frequency of appointment of ACE
inhibitors and ARBs did not differ before PM
implantation in QTc interval duration classes.
With implantation to 6 months it has increased
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in the class 2 with increasing of ACE inhibitors
doses.

Destination frequency of statins before and
during acute postoperative period after PM
implantation did not differ, however, increased
after 6 months in both QTc interval duration
classes. Increasing the dose of statins was
observed only in the class 2 1 year after PM
implantation.

Frequencies of destination and dose ratio of
ivabradine, dihydropyridine and fenilalkilamin
calcium channel antagonists were the same
before and on the stages of follow-up after PM
implantation in studied QTc¢ interval duration
classes.

We have shown an increase of appointment
frequency of anticoagulants, new anticoa-
gulants, beta-adrenergic blockers, ARBs in
patients in the first year after PM implantation,
that’s corresponds to [7-8].

Lack of communication of frequency of
appointment increasing for new antiplatelet
agents and anticoagulants with QTc interval
duration lengthening, shown by wus, is
consistent with [9] for patients with
spontaneous rhythm.

Described in our study the relationship QTc
interval duration lengthening and greater
frequency  of  amiodarone  destination
corresponds to the data [10], diuretics — [11],
selective blocker of beta-adrenergic receptors -
[12—13] for patients with a spontaneous rhythm
without CP. This relationship may be due to
the fact of repolarization process violation with
the QTc interval duration lengthening is one of
the manifestations of myocardial dyssynchrony
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