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Introduction SRBD, by recording the breathing effort. However,
although overnight polysomnography is the gold standard

QT dispersion (QTD) has been proposed as a
descriptor of ventricular repolarisation inhomogenity, a
precursor of life-threatening arrhythmias, and as a
predictor of cardiovascular mortality [1, 2]. However, data
concerning these topics remain contradictory. As proposed
by some authors for example, an increased QTD might be
the consequence of an wunusual vectorcardiographic
projection of the T wave loop [3, 4].

The presence of deep related breathing disorders
(SRBD) has been shown to be associated with
cardiovascular diseases, such as coronary artery disease, or
with the presence of pulmonary hypertension [5].
Furthermore severe SRBD have been discussed to have a
major impact on cardiac arrhythmias [6]. It has been

term SRBD to account for both entities.

threatening arrhythmias over along timeinterval.

Patients and methods

diagnosing test for SRBD, ApnealLinkR (commercialy
available device) is highly sensitive to diagnose SRBD
(sensitivity 97.3% compared to polysomnography) [12].
However, ApnealinkR does not alow further
differentiation of SRBD, and we therefore employed the

To assess the impact of SRBD on QTD, we
prospectively investigated patients with an ICD, while it
alows automatically monitoring and evaluation of life-

demonstrated recently, that repolarisation inhomogenity as We prospectively studied 44 unselected 1CD
assessed with the heart rate corrected QTD (QTcD)  recipients with ischemic (n=36) and non-ischemic (n=8)
correlates with the severity of SRBD [7]. Simantirakiset al  cardiomyopathy at the Kantonsspital St.Gallen: 39 males
[8] using a subcutaneously implanted loop recorder, and 5 females with a mean age of 62 £+ 9 years and a
investigated the impact of SRBD treatment by means of  reduced left ventricular gection fraction (LVEF) of 29 + 6
continuous positive airway pressure therapy and found a  %. QT intervals were analysed at rest electrocardiogram
significant reduction in ventricular ectopy beats in 21  performed in supine position. QTD was defined as the
patients with moderate and severe SRBD after 8 weeks of  difference between the maximum and minimum QT values
this therapy, and no ectopy was recorded during thelast 6  assessed in the standard 12 lead surface electrocardiogram.
months of follow-up. QTD and QTcD were automatically assessed by means of

The two deep-apnea syndromes that are listed as  Schiller CS electrocardiography software and were revised

subtypes of SRBD are the obstructive and the central leep  and corrected manually, if necessary.
apnea [9]. In general diagnosis of SRBD requires a history

of symptoms related to disturbed sleep (choking or gasping Assessment  of cardiac  arrhythmias. We
during dleep, recurrent awakenings, unrefreshing sleep,  prospectively interrogated the ICD devices over a 12-
excessive daytime deepiness, impaired concentration and  month period for the presence of life threatening

documented respiratory events [10, 11]. Polysomnography  arrhythmias.
alows differentiation of the above-mentioned subtypes of
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Screening for the presence of SRBD. An overnight
screening analysis was performed at study inclusion using
a commercidly available highly sensitive device
(ApneaLinkR, ResMed, GmbH, Martinsried, Germany).
This device alows respiratory pressure measurements
through a nasal canula and therefore determination of the
respiratory flow. The oxygen saturation is measured by
pulse oxymetry. An apnea was defined as cessation of
airflow > 10 seconds and hypopnea as a > 50% reduction
of airflow lasting > 10 seconds. The Apnoe Hypopnoe
Index (AHI) is calculated by dividing the number of
apneas and hypopneas by the number of hours of sleep and
is an index of disease severity. Data from sleep studies
were stored digitally and reviewed by an experienced
pneumonologist.

All patients completed the Epworth sleepiness scale
questionnaire (ESS), which is used to determine the level
of daytime sleepiness. A score of 10 or more is considered
seepy. We defined the presence of significant SRBD as an
AHI > 15/h corresponding to at least moderate SRBD
according to international guidelines [11]. Those patients
with significant SRBD were invited to perform an
overnight polysomnography to confirm diagnosis and
differentiation of SRBD.

Satigtical analysis. Continuous data are expressed as
mean + standard deviation. Group comparisons were
calculated using 2-tailed T-test. A two-tailed p value <0.05
was considered as datistically significant.  Spearman
correlation analysis was applied between the QTD, QTcD

and Apnea-Hypopnea Index.

Results

Patients were divided in two groups, which consisted
of patients without or mild SRBD (group I, n= 29) and
those with at least moderate SRBD (group I, n=15). The
groups did not differ according to their age, sex, LVEF and
the use of antiarrhythmic medication (beta-blocking agents
(BB) or amiodarone) (Table 1).

Table 1. Basdine characteristics of ICD recipients with and
without significant sleep related breathing disorders

Variable, n no SRBD

(%) n=29 SRBD n=15| pvaue
Age (yrs) 63+ 10 62+ 10 0.90
Male 26(79) 13(87) 1.0
LVEF 29+5 28+6 0.73
Betablocker 26(79) 15(100) 0.54
Amiodarone 7(24) 3(20) 1.0

Data in Table 1 is presented as numbers or mean
values with standard deviation.

QTD did not differ between the groups: 63.4 + 17.9
msin group | and 60.3 + 25.7 msin group |1, p=0.64 (Fig
1). QTcD did not differ between the groups as well (66.7 +
19.5msin group | and 67.6 + 30.4 msin group |1, p=0.91).
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Fig. 1. QT dispersion in ICD recipients with and without

significant sleep related breathing disorders

Spearman correlation analysis between the QTD,
QTcD and Apnea-Hypopnea Index did not show any
significant correlations (Fig. 2).
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Fig. 2. Spearman correlation between QT dispersion and Apnea-
Hypopnea Index in ICD recipients

As shown in Table 2 QTD and QTcD analysis
with respect to life-threatening arrhythmias revealed no
correlation between those patients with and those without
ventricular tachycardia and/or ventricular fibrillation
(VT/VF) during a prospective observation period of 12
months. However, patients without VT/VF had a higher



prescription rate of amiodarone compared to those in

whom life-threatening arrhythmias occurred (p=0.03).

Table 2. Characteristics of 1CD recipients with and without life

threatening arrhythmias

Variablen | noVT/VF p

(%) n=25 VT /VFn=19 | value
Age (yrs) 64+9 60+ 10 0.20
Male 21(84) 18(95) 0.37
LVEF (%) 29+6 29+6 0.99
QTD (ms) 59.7+20.1 66.4+21.3 | 0.30
QTcD (ms) 64.7+22.6 70.4+24.6 | 0.45
Betabl ocker 23(92) 18(95) 1.00
Cordarone 9(36) 1(5) 0.03

Data in Table 2 is presented as numbers or mean
values with standard deviation. Abbreviations. VT -
ventricular tachycardia; VF — ventricular fibrillation;
LVEF — left ventricular gection fraction; QTD — QT
dispersion; QTcD — heart rate corrected QT dispersion.

Discussion

Several studies showed that increased QTD is a
significant predictor of cardiovascular mortality [1, 2] and
is related to susceptibility to life-threatening ventricular
arrhythmias, independent of left ventricular dysfunction
[13]. There are controversial data, that QTD correlates
only with the parameters of vectorcardiographic T-loop
morphology [3] and does not predict the occurrence of life-
threatening  ventricular  arrhythmias.  Investigations
regarding the relation between SRBD and QTD
demonstrated, that QTcD was increased in patients with
moderate-severe obstructive sleep apnea syndrome [7].
Increased QTcD was observed in hypertensive patients
with sleep apnea during episodes of apneas and hypopneas
compared to those without sleep apnea syndrome [14]. Our
results, however, demonstrate that neither QTD (60.3 +
25.7 ms vs. 63.4 + 17.9 ms, p= 0.64) nor QTcD (67.6 +
30.4 ms vs. 66.7 + 19.5 ms, p=0.91) assessed at rest
electrocardiography, did differ significantly between the
groups with and without significant SRBD in patients at
high risk for life threatening arrhythmias - ICD recipients.
Moreover QTD and QTcD were not predictive for the
occurrence of life threatening arrhythmias during the
observation period of 12 months as well. These results
confirm our previous data of QTD investigations in
another contingent of 1CD recipients [15].

Study limitations

As previously discussed, QTD and QTcD might
change during episodes of apnea or hypopnea in subjects
with SRBD. However, QTD measurements were
performed at daytime, which might be seen as a limitation
to this study.
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Conclusion

QT dispersion and heart rate corrected QT dispersion did
not differ in recipients of implantable cardioverter
defibrillator with and without significant sleep related
breathing disorders.
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The aim was to investigate a high risk group of patients with an implantable cardioverter defibrillator (ICD) and to evaluate the
relation of QT dispersion and sleep related breathing disorders (SRBD). The study population consisted of 44 unselected ICD recipients.
The patients were divided in two groups: group | consisted of 29 pts without or only with mild SRBD, group Il — 15 pts with at least
moderate SBBD. The groups did not differ according to the age, sex, gection fraction and use of beta-blocking agents or amiodarone.
QT dispersion (QTD) did not differ between the groups: 63.4 + 17.9 msin group | and 60.3 + 25.7 msin group |1, p=0.64. Heart rate
corrected QT dispersion (QTcD) did not differ between the groups as well (66.7 + 19.5 msin group | and 67.6 + 30.4 msin group II,
p=0.91). Spearman correlation analysis between the QTD, QTcD and Apnea-Hypopnea Index did not show any significant correlations
in this contingent. 111. 2, bibl. 15 (in English; summariesin English, Russian and Lithuanian).

HU. Bayxaiite, JI. Antvann, I'. Puxiu, I1. Ammann, E. Yavap, 3. Bepramene. QT aucnepcusi 1 HapyuleHHsl IbIXaHUSI BO BpeMst
CHa Yy GOJBHBIX ¢ UMIVIAHTHPOBAHBIMHM KapauoBepTepaMu aedudpuiasitopamu // DjeKTpOHUKA U IeKTpoTexHuka. — Kaynac:
Texnosorusi, 2009. — Ne 3(91). — C. 49-52.

Ilens — anHanu3 GOJIBHBIX C IMOBBILICHHBIM PHCKOM, KOTOPHIM HMILIaHTHPOBaHbI Kapauoseprepbl nedudpuwisitopsl (ICD ) u
BbUsiCHeHHE cBsi3u aucnepcun QT uHrepBana (QTD) ¢ HapymieHusmu jabixanus Bo Bpemsi cHa (SRBD). B obcnenoBanue GObuti
BKMo4eHb! 44 GonpHbIE ¢ nMmmtanTupoBanbiMu |CD. Onu Obuim pacmpeneneHsl Ha 2 rpynmnel. B mepByio rpymmy BKIIOYEHBI 29
6opHBIX 0e3 min ¢ nérxkumu SRBD, Bo BTopyto rpyminy — 15 60abHBIX ¢ yMepeHHBIMHU | TsDxET6IME SRBD. Mexny rpynmamu He 65110
pa3INyMii 10 101y, BO3POCTY, Ppakumy U3rHAHUS JICBOTO JKeIyJ0uKa, TpuéMy B-610kaTtopos, amuonapoHa. He BbIACHEHO pa3yiMdumii 1o
QTD wmexnay rpynmamu: QTD B 1-o0if rpynne (63.4+17.9 mc) u Bo 2-oii rpynne (60.3£25.7 mc), p=0.64. Ilo gactore cepauebreHuit
kopperuposannas QT qucnepcus (QTCD) y GonbHbIX 1-0ii 1 2-0if rpymm He oTaKHYanack (coorsercBeHHo 66.7 + 19.5 mc u 67.6 + 30.4
Mc, p=0.91). Koppenstusubiii Crimpmad ananuz QTD, QTcD u Apnoe/Hypopnoe uHekca He MoKa3al 3HAYMTENIbHBIX B3aHMOCBSI3C.
Wn. 2, 6ubn. 15 (Ha aHruiickoM A3bIke; pedeparsl Ha aHTIUHCKOM, PYCCKOM U JINTOBCKOM $13.).

|. Bluzaité, D. Altmann, H. Rickli, P. Ammann, E. Ullmer, Z. Bertasiené. QT dispersija ir kvépavimo sutrikimai miegant
ligoniams su implantuotu kardioverteriu defibriliatoriumi // Elektronika ir elektrotechnika. — Kaunas: Technologija, 2009. — Nr.
3(91). — P. 49-52.

Darbo tikslas — istirti didelés rizikos ligoniy su implantuotu kardioverteriu defibriliatoriumi (ICD) kontingenta ir nustatyti, ar QT
dispersijayra susijusi su kvépavimo sutrikimais miego metu (SRBD). Tiriamyjuy kontingenta sudaré 44 ligoniai, kuriems implantuotas
ICD. Ligoniai buvo suskirstyti i dvi grupes: pirmaja grupe sudaré 29 ligoniai tik su lengvais SRBD arba be ju, antraja grupe — 15 ligoniy
su vidutinio ir sunkaus laipsnio SRBD. Grupés nesiskyré pagal amziy, lytj, isstamimo frakcija, beta blokatoriy ir amiodarono
vartojima. Panasi buvo ir grupiy QT dispersija (QTD): 63,4 + 17,9 ms (pirma grupe) ir 60,3 + 25,7 ms (antra grup¢), p=0,64. Pagal
Sirdies daznj koreguota grupiy QT dispersija (QTcD) taip pat beveik nesiskyré (atitinkamai 66,7 + 19,5 ms ir 67,6 + 3,4ms, p=0,91).
QTD, QTcD ir Apnoe/Hypopnoe indekso Spearman koreliaciné analizé neparodeé patikimy tarpusavio rysiu. 1. 2, bibl. 15 (angly kalba;
santraukos angly, rusy ir lietuviy k.).
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