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422. Cardiovascular consequences of
obstructive sleep apnoea

P4698

Effect of CPAP on brachial-ankle pulse wave velocity in patients with OSAHS
Yoshihiro Kitahara, Noboru Hattori, Akihito Yokoyama, Nobuoki Kohno.
Department of Molecular and Internal Medicine, Hiroshima University,
Hiroshima, Japan

Background: Pulse wave velocity (PWV) is a good indicator of arterial stiffness
and an important predictor of cardiovascular events. Recent studies have revealed
that PWV increases in patients with obstructive sleep apnea-hypopnea syndrome
(OSAHS) and it also correlates with its severity. However, the therapeutic effect
of continuous positive airway pressure (CPAP) on PWV remains undetermined.
Materials and methods: We started CPAP treatment on 17 moderate to severe
OSAHS patients. Brachial-ankle PWV was measured before starting CPAP, and at
2 months and 4 months after the CPAP start. At the same time, daytime sleepiness
was evaluated using the Epworth sleepiness scale (ESS), and the serum total
cholesterol levels and body weight were measured.

Results: Before the CPAP treatment, mean brachial-ankle PWV of patients was
15.6 4 0.6 m/s, and mean ESS score was 8.6 + 1.0. Brachial-ankle PWV was found
to positively correlate with heart rate, systolic blood pressure, diastolic pressure,
mean blood pressure, and arousal index. During the study period, the CPAP
treatment did not have a significant effect on heart rate, blood pressures and serum
total cholesterol levels. However, it significantly improved ESS score at 4 months
after the CPAP start (p = 0.001) while it decreased brachial-ankle PWV at 2 months
and at 4 months after the CPAP start (p = 0.010 and p < 0.001, respectively).
Conclusions: The CPAP treatment was shown to decrease brachial-ankle PWV
without affecting blood pressures in OSAHS patients. Although the precise mech-
anism for this effect is unclear, our finding suggests a close relationship between
OSAHS and arterial stiffness, while also reemphasizing the clinical importance of
CPAP treatment.

P4699

Arterial compliance in obstructive sleep apnoea — a pilot study

S. Fitch!, J. Clark?, J. Lee3, P. WilliamsZ. Chest Clinic, Aberdeen Royal
Infirmary, Aberdeen, United Kingdom; >Dept. Clinical Pharmacology, Aberdeen
Royal Infirmary, Aberdeen, United Kingdom; *Dept. General Practice and
Primary Care, University of Aberdeen, Aberdeen, United Kingdom

Introduction: Obstructive sleep apnoea (OSA) is associated with hypertension
and increased risk of stroke. Reduced arterial compliance is a feature of both
hypertension and cerebrovascular disease. The aim of this study was to compare
arterial compliance in untreated OSA patients with control participants. We also
examined the effect of continous positive airways pressure (CPAP) on arterial
compliance.

Method: OSA patients were recruited from the sleep clinic. Patients were diag-
nosed with OSA on the basis of clinical history, Epworth score and a positive
sleep study. Patients with normal sleep studies were recruited as controls. Arterial
compliance was measured by applanation tonometry. Low arterial compliance is
represented by a high augmentation index (Al). In OSA patients Al was repeated
3 months after starting CPAP. Patients with risk factors for cardiovascular dis-
ease were excluded. The study was approved by the Grampian research ethics
committee.

Results: Al in patients with OSA did not differ significantly from controls [median
(IQR): 16.5 (10.5-25) vs. 19 (10.5-26.5), p=0.75], although patients with OSA had
higher diastolic blood pressure at baseline than controls [median: 90 (85-96) vs. 76
(73-81), p=0.001]. After 3 months of treatment with CPAP there was a small but
significant fall in AI [15.5 (10-25.5) vs. 13.0 (10.5-19), p=0.015]. There was also
a significant fall in diastolic BP post CPAP [90 (86-95) vs. 84 (79-88), p=0.0006].
Conclusion: We found no significant difference in Al between OSA patients and
controls, although the AI did fall in OSA patients following CPAP treatment. This
suggests that increased arterial compliance could be a mechanism by which CPAP
reduces risk of stroke is OSA patients.

P4700

Assessment of aortic stiffness which is a new cardiovascular morbidity and
mortality predictor in patients with obstructive sleep apnea syndrome and
relation with severity of the disease

Yusuf Tavil!, Oguz Koktiirk?, Tansu Ulukavak Ciftci?, Asiye Kanbay?,
Ridvan Yalcin'. ! Cardiology, Gazi University Faculty of Medicine, Ankara,
Turkey; 2Pulmonary Medicine, Gazi University Faculty of Medicine, Ankara,
Turkey

Obstructive sleep apnea syndrome (OSAS) inversely affects the cardiovascular
system via different several pathogenic mechanisms. Mainly, sympathetic system
activation and endothelial dysfunction were usually seen in these patients. In the
present study, aortic stiffness and its relation with OSAS severity was assessed in

OSAS patients. Recently, it was shown that impaired aortic stiffness are related to
various cardiovascular diseases.

We studied 45 patients with OSAS (apnea-hypopnea index: AHI > 5) who were
free of cardiac diseases. We compared aortic strain and aortic distensibility levels
of OSAS patients with the level of 25 control subjects (AHI <5) who were matched
for age and body mass index. The presence and severity of sleep apnea were de-
termined by standard overnight polysomnography. Aortic strain and distensibility
were calculated from pulsatile aortic diameter changes and blood pressure values.
Aortic strain (7.24+2.4, 11.8£2.1, %, p=0.001) and aortic distensibility (3.4£1.6,
5.841.7, 10° cm? dyn™!, p=0.002) were significantly lower in patients with
OSAS than in controls. There were significant negative correlation between aortic
strain-distensibility parameters and AHI (r=-0.48, p=0.001 and (r=-0.41, p=0.01).
In conclusion, decreased aortic stiffness parameters in OSAS patients according
to severity of disease, is a new markers of elevated cardiovascular risk in these
patients.

P4701

Influence of continuous positive airway pressure therapy on endothelial
function and blood pressure in patients with arterial hypertension and
obstructive sleep apnoe syndrome

Pavel V. Galitsin, Alexandr Yu. Litvin, Rustem A. Galyavi, Igor P. Kolos, Olga
A. Pogorelova, Tatyana V. Balakhonova, Irina E. Chazova. Systemic
Hypertension, Cardiology Research Complex, Moscow, Russia

Objective: Function assessment of endothelium by endothelial-dependent response
of the brachial artery in hypertensive patients (pts) with obstructive sleep apnoe
(OSA).

Design and methods: The study sample consisted of 45 pts. They were divided
into 2 groups consisted of 30 pts (1gr) with previously diagnosed moderate/severe
hypertension (SBP4=167+9; DBP4=111+£12) and of 15 pts (2gr) controls. 15
pts from lgr had moderate/severe obstructive sleep apnoe (AHI=47.5+2.2). Con-
tinuous positive airway pressure therapy (CPAP) was administered to 7 pts for
12 weeks. The participants were matched for age, weight. The brachial artery
diameter was measured during the rest and on 90 reactive hyperemia.

Results: Flow-dependent vasodilatation (FDVD), measured in brahial artery in 1gr
(m=6.65+3.0%) was significantly lower than in healthy controls (m=11.6% 3.1%)
(p<0.001). In 15 pts from 1gr with moderate/severe OSA FDVD (m=4.93+2.42%)
was also significantly lower than in corresponding controls (p<0.001) and was
lower than in hypertensive pts (n=15) without OSA (m=7.02+2.77%, p<0.05).
After 12 weeks CPAP-therapy we have found a tendency to increasing FDVD from
(m=5.0242.14%) to (m=5.5842.75%)(p=0.06).

After 12 weeks CPAP-therapy we have also found a tendency to decrease
DBP(night) from (m=111+£12) to (m=107+£8)(p=0.06).

Conclusions: Endothelial function is more attenuated in hypertensive pts with
OSA, than in hypertensive pts without OSA. Thus, the higher risk of cardiovascu-
lar events in hypertensive pts with OSA could be explained.

CPAP-therapy improves FDVD and diurnal index DBP(night) in pts with hyper-
tension and OSA.

P4702

Sleep apnea and endothelial dysfunction

Fabio Di Stefano, Luca Di Giampaolo, Nicola Verna, Mario Di Gioacchino.
Internal Medicine, University G. D’Annunzio, Chieti, Italy

We investigated the association between sleep apnea and endothelial dysfunction
as reflected by the flow mediated vasodilatation (FMD) measured by the change
of brachial artery diameter after a 4 minute period of forearm ischemia. The pulse
wave velocity over the forearm between 30 patients (mean age 48+6.8 yrs) with
obstructive sleep apnea (OSA) (hypopnea — apnea index, HAI mean 46+12.5) was
compared with that of 30 healthy subjects matched for age, sex and body mass
index. The pulse wave velocity is inversely related to the square root of arterial
distensibility. Patients with OSA had lower FMD compared to controls (4.3+1.2
vs. 9.7£1.5%, p< 0.001). Multiple regression analysis identified hypopnea-apnea
index as the only significant factor of reduced flow mediated vasodilatation (FMD).
Patients with OSA were randomized to nasal continuous positive airway pressure
(nCPAP) or observation for 12 weeks. Patients on nCPAP had a significant increase
in FMD, whereas those in observation had no change (6.5% vs 0.7%, p<0.001).
These findings demonstrate that patients with moderate/severe OSA have en-
dothelial dysfunction and treatment with nCPAP could reverse the dysfunction.
Endothelial dysfunction is one of the pathophysiologic mechanisms in sleep apnea
associated with cardiovascular morbidity and mortality.

P4703

Prevalence of cardiovascular risk factors and coronary artery disease in
patients with obstructive sleep apnea syndrome (OSAS) requiring CPAP
treatment

Jean-Pierre Laaban, Line Mounier, Olivier Roque d’Orbcastel, Jacques Blacher,
Dan Veale, Boris Melloni, Laurent Behr, Mourad Grib, Laure Mallet,
Marie-Odile Debaud, Miloud Merati, Francoise Allouin, Jean-Nogl Prevost,
Marie-Pierre Humeau, Gérard Potier. Antadir, Paris, lle de France, France

In cohort studies evaluating cardiovascular risk in patients with OSAS the pro-

814s

Abstract printing supported by Nonin Medical, Inc. Visit Nonin Medical, Inc. at stand C09



Poster Discussion

Room Clc - 08:30-10:30

WEDNESDAY, SEPTEMBER 6TH 2006

portion of patients treated with continuous positive airway pressure (CPAP) is
relatively small.

Methods and patients: we have performed a prospective study in 10 homecare
associations of the french ANTADIR federation to evaluate the prevalence of
classical cardiovascular risk factors and coronary artery disease in patients with
OSAS requiring CPAP. An auto-questionnaire was filled-in by the patient at the
time of CPAP installation. 905 patients (mean age 59 yrs; 75% male) were included
over 12 months. The apnea-hypopnea index (AHI) was 5-29/hr in 14%, 30-49/hr
in 45%, and > 50/hr in 41% of cases.

Results: The prevalence of hypertension was 59%, diabetes 24%, hyperlipidemia
37%, smoking 66%, family history of ischemic heart disease 22% and obesity
(body mass index or BMI >30 kg/mz) 66%. The mean number of cardiovascular
risk factors per patient was 2.7. Hypertension and diabetes were associated with
increased age, BMI and nocturnal oxygen desaturation indices.

Coronary artery disease had a prevalence of 18%, and was associated with increased
age, lower AHI and higher prevalence of hypertension, diabetes, hyperlipidemia
and family history of ischemic heart disease. Smoking habits, BMI and nocturnal
oxygen desaturation indices did not differ between coronary and non-coronary
patients.

Conclusion: the prevalence of cardiovascular risk factors and coronary artery
disease is very high in OSAS patients requiring CPAP. The prevalence of coronary
artery disease is not associated with a more severe OSAS.

P4704

Morphological ECG changes detected by 12-channel in patients with
obstructive sleep apnea

Thomas Penzel, Martin Nottrott, Karl Kesper, Heinrich F. Becker,
Claus Vogelmeier. Depart. Internal Medicine Div. Pulmonary Diseases,
University Hospital, Marburg, Germany

Cyclical variability of heart rate has been used for the early recognition of obstruc-
tive sleep apnea. Previous studies could show that advanced methods to analyze
heart rate variability can detect sleep apnea with a high degree of confidence.
Some studies did show that the investigation of ECG morphology such as R-wave
amplitude enhances the sensitivity and specificity when detecting sleep apnea.
Methods. We investigated 95 consecutive patients with obstructive sleep apnea
with cardiorespiratory polysomnography and a parallel diagnostic 12-channel
ECG. The ECG system could record 12 channels. ECG analysis provided 250
ECG parameters per heart beat of which only five parameters were chosen: heart
rate, normalized R-wave amplitude, QRS-wave amplitude, area under the QRS
wave, and QRS vector angle.

Results. For 56 patients valid ECG and parallel recordings were obtained. The
five parameters did show periodic variations in parallel with apnea and hypopnea
events as detected by the polysomnography. Fast Fourier analysis was applied to
the five signals and a threshold was applied in order to distinguish minutes with
and without disordered breathing. These minutes were correlated with the total
number of apnea. For heart rate the comparison resulted in a correlation of r=0.64
(p<0.01) and for the area under the QRS wave correlation was r=0.61 (p<0.01).
During sleep apnea not only heart rate shows characteristic changes with obstruc-
tive sleep apnea but also the ECG waveform changes too. The ECG waveform
changes persist in patients with autonomic dysfunction and possibly in central
sleep apnea. The waveform changes may be attributed to intrathoracic pressure
changes during obstructive sleep apnea.

P4705

Relationship between severity of chronic heart failure (CHF) and sleep
related breathing disorders (SRBD)

Virginia Leon', Arancha Ruiz', Carmen Carmona’, Ana Campos?,

Angeles Sanchez!. ! Unidad Medico-Quirurgica de Enfermedades Respiratorias,
Hospital Universitario Virgen del Rocio, Sevilla, Spain; 2Unidad de Cardiologia,
Hospital Universitario Virgen del Rocio, Sevilla, Spain

Objective: 1. To evaluate if the severity of CHF influences the type of SRBD. 2. To
detect the impact of SRBD on daytime sleepiness, measured with the Functional
Outcome Sleep Questionnaire - FOSQ.

Methodology: We have included patients with CHF (left ventricular ejection frac-
tion: LVEF < 45%). All of them carried out a FOSQ, an echocardiography and a
respiratory polygraphy (RP). Patients were divided in two groups: Groupl: LVEF
< 35%, Group 2: LVEF > 35%. In each group we have determined the frequency
of SRBD, defined as an apnea-hipopnea index AHI > 10 in the RP, as well as
the type of SRBD, defining a central sleep apnea (CSA) when central apneas
represented at least 70% of the total number of respiratory events. Moreover it has
been analyzed if there were differences in FOSQ between both groups.

Results: We include 92 men and 12 women, with a mean LVEF of 30.8 & 9.4;
of them, 42 patient (40.4%) presented a SRBD (21 OSA -obstructive sleep apnea-
and 21 CSA). The percentage of SRBD in each group of patients is shown in

Percentage of SRBD
Group 1 (n=60) Group 2 (N =44) p
SRBD 28 (46.6%) 14 (31.8%) < 0.05
CSA 17 (28.3%) 4(9.09%) 0.001
OSA 11 (18.3%) 10 (22.7%) N.S.

the table.There were not significant differences in the mean value of the FOSQ
between both groups of patients.

Conclusions: 1. The frequency of SRBD is significantly greater in the group of
patients with CHF more severe, due to a greater frequency of patients with CSA.
2. The frequency of OSA is not related with the severity of CHFE. 3. In spite of the
differences in the frequency and type of SRBD depending of the severity of the
CHEF, there are not differences in the FOSQ.

P4706

Efficient CPAP therapy can improve autonomic nervous system dysfunction
in OSA patients

Elena C. Mucenica, Daniela Boisteanu, Josef A. Wirth, Andrei Cernomaz,
Raluca Asandei. Sleep Laboratory, Clinical Hospital of Pneumology, lasi,
Romania; Sleep Laboratory, Clinical Hospital of Pneumology, lasi, Romania;
Sleep Laboratory, Institute for Sleep Diagnostic and Therapie, Alfeld/L, Germany

Background: Sleep apnea can induce severe arrhytmias, including prolonged pe-
riods of asystole and heart block, even in the setting of a normal myocardium and
cardiac electrophysiologic function. Heart rate variability (HRV) has gained impor-
tance in the last years as a technique employed to explore the autonomic nervous
system which plays an important role in the pathophysiology of arrythmogenesis.
Material: To confirm the relation between OSA and ANS dysfunction, we prospec-
tively investigated ANS function in 24 patients (18 males, mean age 53 years) with
moderate or severe OSA. Overnight polysomnography before and after nCPAP
therapy was accomplished. All patients were treated by nCPAP. We analized AHI,
desaturation index, mean, min arterial oxigen saturation, mean and standard devi-
ation (SD) for HRV triangular index and pNNS50 (percent of difference between
adjacent RR intervals that are greater than 50 ms) before and after initiating CPAP
treatment.

Results: AHI decreased markedly from 51 to 3 events/h, desaturation index de-
creased from 45,9 to 3,62 events/h and mean arterial oxygen saturation improved
from 92,15% to 94,8%. HRV triangular index decreased from 18,3 to 12,8 as
well as pNNS50 in all patients after initiating nCPAP therapy, suggesting that
efficient CPAP therapy may restore autonomic defects, characteristic of severe and
moderate OSA, as proven in previous studies.

Conclusions: Abnormalities in cardiovascular variability may be implicated in the
subsequent development of cardiovascular disease in patients with OSA. These
results suggest that impaired ANS function is present in patients with OSA as
resulted from previous studies and can be improved by successful nCPAP therapy.

P4707

Frequency of obstructive sleep apnea in acute myocardial infarction patients
and association with the level of homocystein and nitric oxide

Ebru Ortac Ersoy', Hikmet Firat?, Sevgi Akaydin?, Cagla Tastan Dursun®,
Gulbahar Yuce?, Sadik Ardic?. ! Pulmonary Medicine, Nevsehir Hospital,
Nevsehir, Turkey; > Pulmonary Medicine, Ankara Diskapi Yildirim Beyazit
Education Hospital, Ankara, Turkey; > Biochemistry, Gazi Univercity Faculty of
Pharmacy, Ankara, Turkey; * Pulmonary Medicine, Merzifon Hospital, Amasya,
Turkey

OSA is associated with cardiovascular morbidity and mortality.Reduced endothe-
lium dependent vasodilatation has been reported in patients with OSA. Deficiency
of NO has been implicated in the pathogenesis of cardiovascular disease.Plasma
levels of homocystein are also associated with cardiovasclar morbidity and mortal-
ity.To examine the hypothesis that OSA is associated with cardiovascular morbidity
we therefore investigated homocystein and NO in OSA patients with and without
ischemic hearth disease(IHD) in comparison with normal subjects and IHD without
OSA patients.

Methods: PSG was performed in 27 MI patients that was groupped as single
vessel, two vessels, three vessels disease according to their coronary angiography,
and 25 patients without evidence of IHD.Levels of hcy and NO were determined
after the overnight fasting Patients were included OSA with IHD (n:12), OSA
without IHD (n:14), IHD (n:15), and normal(n:11) Results: %44.,4 of IHD patients
had OSA. OSA patients with IHD had significantly higher hcy levels (16,9+4,6)
than other groups.OSA patients without IHD had lower NO levels than the other
groups.ODI and AHI were higher in three vessel disease (p: 0,006, p:0,024)
NO were correlated with the time of oxygen saturation <%90 (1:-0,35,p: 0,012)
Conclusion: These results may be explained by endothelial dysfunction combined
with excess free radical formation and oxidative stress in OSA.

P4708

The relationship between ic modulation of heart rate variability and
sleep breathing disorders in patient with chronic heart failure

Miodrag D. Vukcevic', Danijela Zamlakar?, Arsen Ristic2, Petar Seferovic?.

! Respiratory Intensive Care Unit, Institute for Pulmonary Diseases and TB,
Belgrade, Serbia, Serbia & Montenegro; > Cardiology II, Institute for
Cardiovascular Diseases, Belgrade, Serbia, Serbia & Montenegro

The aim of the study was to evaluate relationship autonomic modulation of
heart rate variability (HRV) and sleep breathing disorders in patients (pts) with
chronic heart failure (CHF) on the optimal treatment. 22 consecutive pts (mean
age 54.64+13.60, 20 male, 2 female) with CHF (57% ischemic cardiomyopathy,
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43% dilated cardiomyopathy), mean NYHA class: 2.1£0.6, Epwroth Sleepiness
score: 5.944.64 and BMI: 26.224+4.32, were investigated. Ambulatory overnight
cardiorespiratory polygraphy with quantification apnea-hypopnea index (AHI),
time of desaturation expressed as the percent of recording time with Sa02<90%,
minimal, maximal and average heart rate and autonomic micro-arousal (AMA) by
puls transit time (PTT) were determined by HypnoPTT. Short-term recording (5
minutes) time domain and frequency domain HRV indices were determined.
Results: OSA/CSA was present in 20/22 (90%) patients according to an AHI>15/h.
There were no significant correlation between AHI (mean 25.1413.28) and EF
(mean 3249.15%). There were no significant trend towards the AHI increment
with progression of NYHA class. CSA was present in 20 (90%) pts. Frequency of
CSA significantly increased with progression of NYHA (2.42+1.56 vs. 7.504+4.61
vs. 7.76£5.71; NYHA T vs. NYHA II vs. NYHA III/IV). Statistically significant
correlation was found between HRV indices LF/HF (3.5342.92) and respiratory
AMA (15.8248.88/h).

Conclusions: statistically significant correlation between respiratory AMA and
LF/HF could indicate sympathetic modulation connected to the respiratory events.
It seems that the number of CSA events is underestimated by HypnoSCan automatic
analysis software.

P4709

Effects of CPAP on right ventricular myocardial performance index in
obstructive sleep apnea patients without hypertension

Nese Dursunoglu, Dursun Dursunoglu, Sibel Ozkurt, Sukru Gur, Gullu Ozalp,
Fatma Evyapan. Chest, Pamukkale University Medical Faculty, Denizli, Turkey;
Cardiology, Pamukkale University Medical Faculty, Denizli, Turkey; Chest,
Pamukkale University Medical Faculty, Denizli, Turkey; Cardiology, Pamukkale
University Medical Faculty, Denizli, Turkey; Cardiology, Pamukkale University
Medical Faculty, Denizli, Turkey; Chest, Pamukkale University Medical Faculty,
Denizli, Turkey

Obstructive sleep apnea (OSA) might cause right ventricular dysfunction and
pulmonary hypertension. We aimed to determine the effects of nasal continuous
positive airway pressure (CPAP) therapy on right ventricular myocardial perfor-
mance index (MPI) in OSA patients without hypertension. 49 subjects without
hypertension, diabetes mellitus, any cardiac and pulmonary disease had overnight
sleep study and echocardiography. In 18 moderate-severe OSA (apnea-hypopnea
index>15) patients, right ventricular free wall diameter (RVFWD) was measured
by M-mode, and right ventricular MPI was calculated as (isovolumic contraction
time+ isovolumic relaxation time) / pulmonary ejection time using Doppler at
baseline and after 6 months CPAP therapy. Mean age was 46.5+4.9 year. Patients
had high body mass index (BMIL: 30.6+4,0 kg/m?), but there was no change
in either BMI or blood pressures after 6 months. Right ventricular end-diastolic
and end-systolic diameters were in normal limits at baseline, and did not change
after CPAP usage. Baseline RVFWD (7.1£2.1 mm) significantly decreased after
CPAP therapy (6.2+1.7 mm, p<0.001). 15 of patients (83%) had right ventricular
diastolic dysfunction at baseline, and it was completely improved in 11 of them
(73%) by CPAP usage. Right ventricular global dysfunction was shown in 11 pa-
tients (61%) with a high MPI (62.24+9.3%) at baseline; and MPI was significantly
decreased after CPAP therapy (47.3+8.4%, p<0.0001), and it was completely
corrected in 4 of them (36%). CPAP therapy significantly decreases RVFWD and
improves right ventricular diastolic and global dysfunctions (MPI) in OSA patients
without hypertension.

P4710

Left ventricular diastolic dysfunction and nocturnal oxyhaemoglobin
desaturation in hypertensive patients

Biljana D. Pencic!, Milica N. Dekleva', Vera P. Celic', Tanja Milosevic',
Nikola Kocev?, Svetlana Jelic!. ! Department of Cardiology, University Clinical
Centre Dr. Dragisa Misovic-Dedinje, Belgrade, Serbia; ZDepartmenl of Statistics,
University Clinical Centre, Belgrade, Serbia

Aim of our research was to evaluate the relationship between nocturnal oxy-
haemoglobin desaturation and left ventricular (LV) diastolic dysfunction in hyper-
tensive patients.

Methods Our study enrolled 40 patients (32 male,50.9years), with mild essential
hypertension. Patients with any other heart disease, pulmonary disturbances or
abnormal blood gas tension were excluded.

Conventional echocardiogardiography was used. Left atrium (LA) volume, veloc-
ity of early and late diastolic LV filling (E, A), E/A ratio, deceleration E time
(DTE) isovolumic relaxation time (IVRT) from transmitral Doppler and velocity
propagation (Vp) from Color M mod were measured.All patients had impaired LV
relaxation (E/A<1) and LV ejection fraction>50%.

Nocturnal oxyhaemoglobin saturation (SpO,) was obtained by finger pulse oxime-
try. Oxyhaemoglobin desaturation>3%, and oxyhaemoglobin desaturation index
(ODI)>5/h were considered significant. All patients were divided into two groups
(group ODI> 5/h and group ODI< 5/h).

Results Demographic characteristics including other risk factors were similar in
both groups. Patients from group ODI > 5/h had significantly larger LA volume
(55.26£12.09. vs. 45.15£10.77ml, p=0.014) and longer DTE (289.36+£20.16ms
vs 239.60+42.87ms, p=0.002). Prolongation of IVRT (116.09+7.62ms vs 103.17
+18.81ms, p=0.034) and Vp (56.94%13.9 cm/s vs 38.28412.34cm/s, p=0.000)
were significantly higher in group ODI> 5/h comparing to group ODI<5/h. DTE

correlated strongly with ODI (r=.0.460, p=0.003), as well as DTE with minimal
SpO, (r=-0.309, p=0.049).

Conclusions LV diastolic dysfunction in hypertensive patients is significantly
associated with nocturnal oxyhaemoglobin desaturation.

P4711

Effects of CPAP on blood pressures and left ventricular structure in male
patients with obstructive sleep apnea

Nese Dursunoglu', Dursun Dursunogluz, Sibel Ozkurt!, Omur Kuru?,

Sukru Gur?, Goksel Kiter!, Fatma Evyapan'. ! Chest, Pamukkale University
Medical Faculty, Denizli, Turkey; > Cardiology, Pamukkale University Medical
Faculty, Denizli, Turkey

Obstructive sleep apnea (OSA) is now recognized as an independent risk factor for
hypertension, and contributes to the development of left ventricular hypertrophy
which is a major independent risk factor for morbidity and mortality. We aimed to
determine the effects of nasal continuous positive airway pressure (CPAP) therapy
on blood pressures (BP) and left ventricular structure in male patients with severe
OSA.

Methods: Sixty seven subjects without any cardiac or pulmonary disease had sleep
study, and echocardiography.Systolic and diastolic BPs were measured consecu-
tively in the sitting position on the right arm using a sphygmomanometer. In 33
males with severe OSA, thickness of interventricular septum (IVS) and posterior
wall (LVPW) were measured by M-mode.

Results: The 8 males who were non-compliant with CPAP were excluded. Mean
age was 47,948.2 year, and 20 of 25 patients (80,0%) were hypertensive. Patients
had high body mass index (BMI:31,0+3,9 kg/m?), but there was no change from
baseline after 6 months. Systolic (145,7+14,1 mmHg) and diastolic (93,84+9,6
mmHg) BPs of the patients significantly decreased (136,14+10,3 mmHg, p<0,001
and 87,2+7,8 mmHg, p<0,001 respectively) and also thickness of IVS (11,0£1,1
mm) and LVPW (11,041,0 mm) at baseline were significantly decreased (10,540,9
mm, p<0,001 and 10,4£0,7 mm, p<0,0001, respectively) after 6 months CPAP
therapy.

Conclusions: In male patients with severe OSA, CPAP therapy significantly de-
creases systolic and diastolic BPs and left ventricular wall thickness with even if
6 months usage.

P4712

Short-term effect on nCPAP on left ventricular diastolic filling in patients
with obstructive sleep apnea

Teresa Styczynska', Grzegorz Styczynski?, Piotr Bielicki', Piotr Pruszczyk?,
Ryszarda Chazan', Zbigniew Gaciong?, Krzysztof Byskiniewicz'. ! Department
of Internal Medicine, Pneumonology and Allergology, > Department of Internal
Medicine, Hypertension and Angiology, Medical University, Warsaw, Poland

Background: Factors implicated in the development of cardiac dysfunction in ob-
structive sleep apnea (OSA) include increased afterload, hypoxia and sympathetic
activation during repeated apnea-hyperventilation cycles. Acute reduction of these
factors with nCPAP may produce an early beneficial effect on cardiac function.
Objective: To assess the short-term effect of nasal continuous positive airway
pressure (nCPAP) treatment on left ventricular diastolic function in patients with
severe OSA.

Methods: We evaluated 10 males with severe symptomatic OSA (mean apnea-
hypopnea index 79 £20) and normal systolic function in the left ventricle. Echocar-
diographic assesment of mitral inflow (E and A peak velocities, E/A ratio and
deceleration time of E vawe- DtE) and isovolumic relaxation time (IVRT) were
performed prior to, 2 days and 2 weeks following initiation of CPAP.

Results: E/A ratio increased significantly after 2 days and 2 weeks of nCPAP
compared to baseline (1,15 and 1,28 vs 0,91, p<0,05). This effect was due to
an increase in peak E velocity (0,68 and 0,76 vs 0,58 m/s, p<0,05) while no
significant decrease in peak A velocity was noted. IVRT shortened significantly
at 2 weeks (0,098s vs 0,114s) and heart rate decreased at 2 days comparing to
baseline (65,9 vs 71,1 bpm, p<0,05). There was no significant change in DtE and
blood pressure.

Conclusion: Treatment with nCPAP produces early improvement in left ventricular
diastolic filling in patients with severe symptomatic OSA.

P4713

The values of systolic mitral annular motion and annular tissue doppler for
evaluation left ventricular systolic function in patients with obstructive sleep
apnea syndrome

Yusuf Tavil!, Oguz Kéktiirk?, Tansu Ulukavak Ciftci?, Asiye Kanbay?,

Nihat Sen!. ! Cardiology, Gazi University Faculty of Medicine, Ankara, Turkey;
2 Pulmonary Medicine, Gazi University Faculty of Medicine, Ankara, Turkey

Obstructive sleep apnea syndrome (OSAS) is associated with cardiovascular mor-
bidity and mortality. For this reason, we investigated the systolic mitral annular
motion (SMAM) and mitral annular tissue doppler systolic velocities (MATDSV)
in OSAS patients for detecting subclinical left ventricular systolic dysfunction.

78 subjects were examined with polysomnography and classified according to their
apnea-hypopnea index (AHI). 48 patients with AHI>5 were considered as OSAS
and 29 subjects with AHI<5 were included into control group. SMAM-septal,
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SMAM-lateral, MATDSV-septal and MATDS V-lateral parameters were measured
by echocardiography

There were no differences between two groups in ejection fraction (74+8.4,
70+£8.1 p=0.17), fractional shortening (74+8.4, 70+8.1 p=0.17) and MATDSV-
septal (8.1£1.6, 8.6+1.3, mm/s, p=0.13) measurements. SMAM-septal (13.5+1.5,
15.2+1.5, mm, p=0.001), SMAM-lateral (16.54+2.2, 17.6£1.7, mm, p=0.04), and
MATDSV-lateral (9.1£2.2, 10.3£1.6, mm/s, p=0.014) values are significant de-
creased in patient group compared to the control group. In patient group, there
were significant negative correlations between AHI and SMAM-septal (r=-0.46,
p=0.002), SMAM-lateral (r=-0.28, p=0.013), MATDSV-septal and MATDSV-lat-
eral (r=-0.24, p=0.03) however there was no correlation with MATDSV-septal
value.

In conclusion; left ventricular long-axis function parameters (SMAM-septal,
SMAM-lateral, and MATDS V-lateral) which were measured from mitral annulus
are useful methods for identifying the cardiovascular morbidity in patients with
OSAS.

P4715

Impact of CPAP-therapy on cardiac structure and function in patients with
obstructive sleep apnea syndrome and coprevalent arterial hypertension
Hans-Werner Duchna', Wojciech Myslinski'-*, Manuel Dichmann 2,

Kurt Rasche?, Maritta Orth!, Gerhard Schultze-Werninghaus'. ! Medizinische
Klinik III, Pneumologie, Allergologie, Schlaf- und Beatmungsmedizin,
Berufsgenossenschafiliche Kliniken Bergmannsheil, Klinikum der
Ruhr-Universitit Bochum, Bochum, Germany; 2 Schwerpunkt Pneumologie,
Allergologie, Schlaf- und Beatmungsmedizin, Vogelsangstr. 106, 42109
Wuppertal; (Prof. Dr. Kurt Rasche), Zentrum fiir Innere Medizin, Klinik
Vogelsangstrafie, Wuppertal, Germany; > Department of Internal Medicine,
University School of Medicine, Lublin, Poland

Background: 30 percent of patients with arterial hypertension (AH) are supposed
to have a coprevalent obstructive sleep apnea syndrom (OSAS). Hence, we in-
vestigated the influence of CPAP- (continuous positive airway pressure) therapy
on cardiac structure and function in medically treated patients with AH and
coprevalent OSAS.

Patients and Methods: OSAS was diagnosed polysomnographically (Apnea-
hypopnea-index > 10/h) and AH was treated for at least 5 years in all patients.
Matched-pairs concerning anthropometric data, medical therapy and duration of
AH, and severity of OSAS were investigated: 20 patients with untreated OSAS
were compared to 20 patients with CPAP-therapy for at least 6 months. Further
cardiopulmonary diseases were excluded. Cardiac structure and function were
assessed echocardiographically.

Results: Patients under CPAP-therapy had significantly better diastolic left-
ventricular function, a lower left-ventricular mass-index, and significantly less fre-
quent signs of left-ventricular (eccentric) hypertrophy than patients with untreated
OSAS. Furthermore, differences were significant concerning right-ventricular wall-
thickness and mean pulmonary artery pressure.

Conclusions: CPAP-therapy positively influences left- and right cardial structure
and function in addition to antihypertensive medication in patients with AH and
coprevalent OSAS.

P4716

Relationship between obstructive sleep apnea syndrome (OSAS) and obesity,
cholesterol disorders, blood pressure, and anatomical alterations

Agnaldo A. Carlesse, Andre P. Lovizio, Carolina F.C. Damato, Eliane

M.O. Lourenco, Juliana R. Santos, Maria Rosa M.S. Carvalho,

Dorothy Zavarezzi, Raquel Lichy, Andrea H. Kayo,

Rafael Montenegro-Rodrigues. Snoring and Apnea Department, Health for
Special Conditions of Interlagos - Faculty of Medicine - University of Santo
Amaro, Sao Paulo, SP, Brazil

Introduction: The OSAS has been presenting intimate relationship with obe-
sity, cholesterol disorders, blood pressure elevation and oral cavity anatomical
alterations.

Objective: To verify the correlation between the Apnea/Hypopnea Index (AHI)
and those specific alterations - obesity, cholesterol disorders, blood pressure and
anatomy frrom a sample of the population of the south area of Sdo Paulo City.
Design: Retrospective clinical study.

Methods: Evaluated 29 patients between January and December of 2005 through
a multidiscipline team. The data were collected in the first consultation. The
AHI by polysomnography was correlated with triglycerides (TG), total cholesterol
(TC) and their fractions (HDL-C, LDL-C), Body Mass Index (BMI), systolic and
diastolic blood pressure and anatomical evaluation. The Pearson’s Correlation was
used for parametric data analysis and Chi-Square for non-parametric data analysis
(p<0,05).

Results: We found poor correlation between AHI and TG (r=0,454 p=0,03). There
was not any correlation between AHI and other variables. The OSAS classifica-
tion by AHI levels presented good correlation with Mallampatti Test (p=0,024).
There was not any correlation between OSAS classification and other anatomical
alterations.

Conclusion: High levels of Apnea/Hypopnea Index can suggest the presence of
high levels triglycerides in the blood. The Mallampatti Test can aid the stratification
of gravity of OSAS.

P4717

Treatment of obstructive sleep apnea improves cardiovascular outcome.

A prospective study

Nikolaus J. Buchner!, Martina Esser?, Jan Borgel?, Lars C. Rump', Bernd

M. Sanner?. ! Department of Internal Medicine 1, Marienhospital Herne, Ruhr
Universitiy Bochum, Herne, Germany; 2 Department of Internal Medicine,
Bethesda Hospital, Wuppertal, Germany, > Department of Cardiology and
Angiology, St. Josef-Hospital/Bergmannsheil, Ruhr University Bochum, Bochum,
Germany

Introduction: Obstructive sleep apnea (OSA), a manifestation of sleep related
breathing disorders (SRBD) has often been linked to increased cardiovascular risk
but the impact of mild forms of SRBD and of OSA-treatment on cardiovascu-
lar outcome is discussed controversially. We performed a prospective study to
investigate cardiovascular outcome in patients with SRBD.

Methods: Consecutive sleep laboratory patients were included and cardiovascu-
lar risk factors and comorbidities were recorded in all subjects. Endpoints were
non-fatal (myocardial infarction, stroke, acute coronary syndrome requiring revas-
cularization procedures) and fatal (death from myocardial infarction or stroke)
events.

Results: 638 patients were enrolled (age 55.7410.3 yrs., BMI 30.745.3 kg/m?).
Median follow up was 90.6 months. 499 patients received treatment (mostly CPAP),
139 patients remained untreated. Mean apnea/hypopnea-index was 22.6+22.7 in
treated and 11.1+£3.9 in untreated patients, but there were no significant differences
regarding cardiovascular comorbidities and risk factors. Events were more frequent
in untreated vs. treated patients (estimated 10y-event-free survival: 54.2%vs.78.5%,
log rank test: p<0.001). After adjustment for age, gender, cardiovascular risk fac-
tors, and comorbidities OSA-treatment was an independent predictor (hazard ratio:
0.439, 95%CI: 0.291-0.663, p<0.001). This pattern was shown in all degrees of
SRBD, in patients >55 yrs. and <55 yrs., and in patients without pre-existing
cardiovascular disease as well.

Conclusion: OSA-treatment is associated with a cardiovascular risk reduction of at
least 44% independent from age, degree of SRBD, and pre-existing cardiovascular
comorbidities.
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