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Effect of Oscillatory Breathing on the Variability of the RR
Intervals and its Prognostic Importancein Individualswith
L eft Ventricular Global Systolic Dysfunction
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Objective — To assess the effect of the oscillatory
breathing onthevariability of RRintervals (V-RR) and on
prognostic significance after one year follow-up in sub-
jectswith left ventricular global systolic dysfunction.

M ethods—We studied 76 subj ects, whose ageranged
from40to 80 years, paired for ageand gender, dividedinto
two groups: group | - 34 healthy subjects; group 11 - 42 sub-
jectswithleft ventricular global systolic dysfunction (gjec-
tion fraction <0.40). The ECG signalswere acquired du-
ring 600sin supine position, and analyzed the variation
of thethoracicamplitudeand theV-RR. Clinical and V-RR
variableswere applied into a logistic multivariate model
toforetell survival after oneyear follow-up.

Results — Oscillatory breathing was detected in
35.7% of subjectsin vigil state of group 11, with a concen-
tration of the spectral power in the very low frequency
band, and was independent of the presence of diabetes,
functional class, gectionfraction, causeof ventricular dys-
functionand survival after oneyear follow-up. Inthelogis-
tic regression model, gjection fraction was the only inde-
pendent variableto predict survival.

Conclusion - 1) Oscillatory breathing patternisfre-
guent during wakefulness in the left ventricular global
systalic dysfunction and concentrates spectral power in
thevery low band of V-RR; 2) it doesnot relateto severity
and cause of left ventricular dysfunction; 3) ejection frac-
tion isthe only independent predictive variable for survi-
val inthisgroup of subjects.
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In healthy individuas, theduration of RRintervalsin
thasurfaceelectrocardiogramvariescyclically frombesat to
beat. Thisvariation ismore significant in youngsters, is
modul ated by breathing movements, and iscalled respira-
tory sinusarrhythmia.

The characteristics of the breathing movements can
alter the cyclic variations observed between successive
electrocardiographicRwaves(RRintervals). Thesealtera-
tionsresult both from direct influences on the modulation
of the parasympathetic nervous system and the indirect
influencesof chemoreceptor mechanisms?.

In approximately 50% of theindividuals with left
ventricular global systolic dysfunction, the presence of
abnormal patterns of breathing can beidentified. In these
individuals, oscillatory patterns of breathing (oscillatory
breathing) can be observed both during sleep and during
wakefulness, and are characterized by successive periods
of tachy/hyperpneafollowed by brady/hypopnea, and,
eventually, apnea??°.

Of thetypesof oscillatory breathing of clinical signi-
ficance, Cheyne-Stokesrespiration and periodic breathing
stand out. Cheyne-Stokesrespiration isthe breathing pat-
tern in which periods of tachy/hyperpneaare followed by
regular periodsof apnea. I n periodic breathing, however, the
periods of tachy/hyperpnea are cyclically followed by
periods of brady/hypopneawith no apnea.

Although someauthorshave reported that oscillatory
breathing, especially when observed during wakefulness,
may beassociated with moresevereclinical findingsand a
more reserved prognosis >¢8, the subject remains contro-
versial.

Thisstudy aimed at analyzing the effectsof oscillatory
breathing on the behavior of the cyclic variations of the
normal electrocardiographic RR intervals (V-RR) during
wakefulnessinindividualswithleft ventricular global systo-
lic dysfunction and in sinusrhythm, and at assessing thein-
fluence of oscillatory breathing on clinical and laboratory
findings, and onthemortality rateof theindividual sstudied.
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Methods

The study protocol was designed according to the
principles of the Declaration of Helsinki and pertinent
Brazilian|egidation and wassubmitted to and approved by
the Committee on Medical Ethicsof theInstituto Nacional
deCardiologiaL aranjeiras.

In the present study, 76 individuals of aconsecutive
cohort wereincluded. They werereferred for assessmentin
thesector of noninvasiveel ectrocardiol ogy of the Division
of Arterial Hypertension of thelnstituto Nacional deCardio-
logiaL aranjeirasfrom January 1998to January 2001. These
individuals belonged to the database of signal-averaged
electrocardiographic signals, which was compiled in the
samesector of thelnstituto Nacional deCardiologial aran-
jeirasfrom September 1997 onwards. They weredividedinto
two groups, adjusted by age, sex, and body massindex.
Thirty-four individual s were healthy (group I) and 42 had
left ventricular global systolic dysfunction (group 11). All
group Il individual swereregularly taking diuretics, angio-
tensin-converting enzymeinhibitors, and digitalis, prescri-
bed based on criteriaof primary clinical evaluation. They
were in sinus rhythm and their NYHA functional classes
rangedfromll tolV.

Theindividualsineach group weredivided according
to two age brackets asfollows: subgroup a- from 40 to 59
years, subgroup b - from 60to 80 years. Group | comprised
21 individualsbetween 40 and 59 years(group la—mean +
standard deviation (SD) [median] —48.7+5.2[48.0] years, 10
males), and 13individual sbetween 60 and 80 years(group b
—71.345.9[71.0] years, 8 males). The clinical history,
physical examination, |aboratory tests, radiol ogical exami-
nation, and electrocardiography at rest were normal in all
groupl individuals.

Group Il comprised 18 individual sbetween 40 and 59
years(group l1a—48.7+6.2[48.0] years, 14 males) and 24
individual sbetween 60 and 80 years(group 1 1b—69.3+5.7
[69.0] years,8maes).

All group Il individual s had left ventricul ar gjection
fraction < 40% assessed on one-dimensional echocardio-
graphy. Twenty-twoindividualshad dilated heart di sease of
undetermined origin (cine coronary angiography with nor-
mal coronary arteries), 12 individual s had ischemic heart
disease (previoushistory of myocardial infarction; presen-
ceof segmentary contractility changesontwo-dimensional
echocardiography; el ectrocardiographi c changescompati-
blewith necrosisin at | east two |eads expl oring the same
region andin accordancewith the echocardiographic chan-
ges), and 8 individuals had hypertensive heart disease
[myocardial massindex (MMI) > 130 g2, and MM
> 150gh2 for femal es assessed by the Devereux formula
divided by thebody surfacearea]. Six individua shad non-
insulin-dependent diabetesmellitus (DM 2) and kept glyce-
miaunder control with diet or oral antidiabetic drugs, or
both. Smoking, alcoholic ingestion, and the degree of
sedentary lifestyle were evaluated in the groups and sho-
wed no differencesintheir distribution.
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All individual sunderwent directed anamnesis, physi-
cal examination, and complementary tests(glycemia, cho-
lesterolemia, renal and hepatic functions, electrocardiogra-
phy at rest, chest radiography, and echocardiography). The
following parameterswere assessed: heart rate, respiratory
rateand amplitude, body weight, and height. Blood pressure
wasmeasured in both armswith amercury-column sphyg-
momanometer. Theechocardiographic measurementswere
performed accordingtothe protocolsof theechocardiogra-
phy department of the Instituto Nacional de Cardiologia
Laranjeiras. Theelectrocardiographic signal swereacquired
for analyzing V-RR as described below. All consultations
and examinationswereperformedfrom10AM to 6 PM. In
groupll, 20individua swereinfunctional classllI-IV.

The electrocardiographic signalswere taken during
600s, at asampling rateof 1 kHz, withthe A/D CAD-1232
converter of 14 bitscoupledtothe AECGO3 amplifier (both
Lynx TecnologiaLtda., Sdo Paulo, Brazil) and analyzed
using the ECGAR® system 1. The signalswere acquired
with theindividualslying inthe dorsal decubitus position
and breathing at their natural ratein anisolated environment
at aconstant temperatureof 25°C, during theperiod from 10
AM to 6 PM. Theexaminationswereperformed atintervals
of at least 4 hoursafter thelast meal, and inthesmokers, at
least 30 minutesafter thelast tobacco load.

Theanalysisof thebreathing movementswasperfor-
med withtheindividualslyinginthedorsal decubitusposi-
tiononatilt tableand breathing spontaneously, and, after a
5-minuterest, capture of the signalswasinitiated. For the
group I individualswho could not tol eratethe dorsal decu-
bitusposition at zero degree, thetablewastilted between 30
and 45 degrees, for the examination to becomfortably per-
formed.

Therespiratory rate and amplitude of the breathing
movementswere analyzed by using the protocol reported
by Moody et al *2, and the behavior of oxygen (O,) satura-
tionwasanalyzed by using external oximetry. Breathingwas
considered normal when therespiratory rate was between
12 and 24 breaths per minute, and theamplitudeof breathing
movementsand O, saturation varied little. The presence of
oscillatory breathing wasidentified whentheamplitude of
breathing, therespiratory rate, and thevaluesof O, satura-
tionvaried cyclically, characterizing Cheyne-Stokesrespira-
tion and periodic breathing. The oscillatory pattern was
confirmed with the graphic recording of the breathing
movements.

All group| and !l individualshad good quality el ectro-
cardiographic signals, which allowed an adequate eval ua-
tion of the breathing movements.

Theelectrocardiographic signalswereanalyzedinthe
frequency domain. The series of normal consecutive RR
intervals detected on the surface electrocardiogram was
linearly interpolated, and the power spectrumwascal cul a-
ted by usingtherapid Fourier transform analysisaccording
tothe previously described techni que®. Areasof thepower
spectrum were assessed according to very low frequency
regions, defined between 0.003Hz and 0.05Hz, low frequen-



Arg Bras Cardiol
2003; 80: 551-7.

cy regions, between 0.05Hz and 0.15Hz, and high frequen-
cy regions, between0.15Hzand 0.40Hz.

The variation in thoracic amplitude was analyzed
through synchronous comparison with the cardiac beats,
applying the function of quadratic spectral coherence (r?)
between both variables, and analysis of the valuesin the
very low, low, and high frequency bands. The confidence
intervalsof r2were cal culated by using amodified method
reported by Mirandade Saet al . Inpractice, r? values> 0.6
wereconsidered significant.

Thevariablesof thefrequency domainwere presented
inabsolutevalues(very low frequency, low frequency, and
high frequency) and percentagesrel ativeto thetotal power
of modulation (pVLF, pLF, and pHF, respectively), and
expressed as meanstSD. The absolute values were trans-
formedintotheir natural logarithms(LnT) for normalization
beforetheanalysis, because of the strong asymmetry inits
function of density of probability 1518,

The comparisons of the frequency domain variables,
both in percentage and absol ute val ues between groups |
and |1 wereperformed by using the 2-tailed Student t test for
thesameagebracketsin each group. Thestudy of theV-RR
variablesindifferent agebracketswascarried out by Barbo-
saetal 15 and Barbosa-Filho et a 3, but wasnot performed
inthe present study. Analysisof therel ativedistribution of
the power spectruminthefreguency bandswas performed
by using the x2 adherence test against the hypothesis of
uniform distribution of power. The variables expressing
counting valueswere analyzed through the x2 test with the
Yatescorrection or theFisher comparisonfor small samples.

For analyzing diagnostic significanceingroup 1, the
variablespVLF, pLF, and pHF weredichotomized between
individualswith normal and oscillatory breathing accor-
dingtotheir agebracket. For this, themethod that analyzes
the function defined by the product of the functions of
probability distributionineach groupwasused. Thevalues
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of specificity and sensitivity wereidentified at the points
that maximizethisfunction®®. Oddsratio and therespective
95% confidenceintervals(95% Cl) werecal culated for each
variable alone, and the statistical significances were
evaluated through the X2 test applied to the comparison of
proportions.

Theresultswere used for the construction of amulti-
variate logistic regression model aiming at analyzing the
presence of variableswith independent predictive values
for survival after 1year of evolution. Theexploratory varia-
blespHF, pLF, pVLF, DM2, Ieft ventricul ar gjectionfraction,
functional class, and Cheyne-Stokesrespirationwereadjus-
tedtothemodel toforetell survival and wereselected by the
stepwise process. Adjustment to theregression model was
evaluated through the x2 adherence test with 3 degrees of
freedom, and the adjusted predictivevariableswereanal y-
zed by using the X2 test of maximal likelihood ratio. The
oddsratio valuesfor each variablewerecal cul ated after the
best adjustment tothemodel with therespective 95% confi-
denceintervals.

Datawere analyzed with the statistical module Stat-
graphics5.1 Plus (Statistical GraphicsCorporation, USA)
and M SExcel 2000 (Microsoft, USA). Thea phasignifican-
celevel wasfixedin0.05for all tests.

Results

Thevaluesand distribution of the several frequency
bands of the power spectrum in the groups studied are
shownintablel. Theabsolute valuesof HF LnT, LFLnT,
andVLFLNT ingroupll weresignificantly lower (p<0.001)
than those observed ingroup I.

Inregardtointragroup analysis, thevaluesof HFLnT,
LFLnT,and VLFLNT weresignificantly different between
subgroupslaand b (p<0.001), but not between subgroups
Ilaandllb.

Table | — Demographic values and par ameter s assessed

G-la G-lla p’ G-1b G-llb p’
N 21 18 13 24
Age (years)” 48.7 + 5.2[48] 48.7 + 6.2[48] NS 71.3 = 59([71] 69.3 + 5.7 [69] NS
Sex (F/IM) 11/10 4/14 NS 5/8 16/8 NS
SBP(mmHg) 125.0 + 10.0 128.0 + 12.0 NS 138.0 + 10.6 130.0 +13.0 NS
DBP(mm Hg) 83.0 + 5.1 78.0 £ 6.0 NS 80.0 + 54 75.0 + 80 NS
Glycemia>120 mg/dL 0 2 - 0 4 -
BMI>25 Kgxm? 0 0 0 0
EF < 40% 0 18 - 0 24 -
MHR (bpm) 69.2 + 8.6 84.5+ 14.0 NS 71 £111.4 86.5 + 15 NS
HFLNT (LN ms?) 58 + 1.0 29+ 16 <0.001 44 + 10 29+ 10 <0.001
LFLNT (Lnms?) 58 +11 33+ 17 <0.001 47 + 17 31+ 11 <0.001
VLFLNT (Lnms?) 59 + 0.7 35+ 14 <0.001 52+ 10 44 + 18 <0.01
NB /OB 21/0 8/10 <0.001 13/0 19/5 NS
pHF (%) 28.1 + 14.2 9.0 £10.1 <0.001 21.0 + 137 139 +121 NS
pLF (%) 34.1 £ 18.7 146 + 9.8 0.05 28.8 + 12.8 19.6 +13.6 NS
pVLF (%) 37.8 + 14.2 76.3 +15.1 <0.001 50.3 + 17.3 66.3 + 18.7 0.01
“- level of statistical significance; - values of age expressed as mean+SD [median], the remaining values are expressed as meantSD; HF - high frequency; LF - low
frequency; VLF—very low frequency; LnT - logarithmic transformation (refer to text for details); pHF — percentage of high frequency; pLF —percentage of low frequency;
pVLF - percentage of very low frequency; MHR — mean heart rate; NB — normal breathing pattern; OB — oscillatory breathing pattern; EF — left ventricular gjection
fraction; BMI — body mass index; SBP — systolic blood pressure; DBP — diastolic blood pressure.
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Thebehavior of thevariablespVLF, pLF, and pHF in
group |1 depended on the breathing pattern. Therefore, in
the 27 individual swith normal breathing, thedistribution of
power in the different bands was similar to that found in
control individuals. For the 15individual swith oscillatory
breathing, Cheyne-Stokesrespiration or periodic breathing,
the power was concentrated in the very low frequency
band (fig. 1).

Ingroup 1, considering individual swith and without
DM2, themeans of thefollowing variables showed no sta-
tistically significant differences: V-RR (respectively,
for pHF 10.4%+10.2% x 16.4%+16.3%; for pLF 18.3%+
11.9%x 9%+8%; for pVLF 71.1%+16.6 X 74.5%£23.4%), | ft
ventricular gjection fraction (respectively, 28.8%+10.5%x
36.8%+9.4%), distribution of theindividualsinfunctional
classllI-1V (respectively, 66% x 50%), individuals with
oscillatory breathing (respectively, 41% x 50%), and
survival after 1 year of evolution (respectively, 55%x 76%).

Theanalysisof r2between V-RR and thevariationin
thoracic amplitude showed that, both in group | and group
I withnormal breathing, asignificant coherencewasobser-
vedinall bands|[very low frequency (p<0.05) and highfre-
quency (p<0.05)]. Ingroup 1, thevalueof r2wassignificant
only intheindividual swith oscillatory breathing, inwhom
theV-RR power wasconcentrated inthevery low frequen-
cy (p<0.05) (fig. 2).

Theanalysisof theoddsratio showed that therespira-

BREATHING PATTERNS

LEFTVENTRICULAR GLOBAL
SYSTOLICDYSFUNCTION

HEALTHY NB oB
(N=27[63,4%])  (N=15[35,7%])
PVLF pVLF
54.0% 58.3%

PVLE pHF

HF pLE

n
PLF  17.6% 7.6%
24.1%

pLF pHF
22.3% 23.7%

HEALTHY: N=34, HEARTFAILURE: N=42

Fig. 1—Percentagedistribution of thefrequency bandsintheseriesof RRintervalsin
healthy individuals, inindividualswith left ventricular global systolic dysfunction
and normal breathing, and individuals with left ventricular global systolic
dysfunction and oscillatory breathing. Notethat inindividualswith left ventricular
global systolic dysfunction — oscillatory breathing (OB) —the modul ating energy
concentratesinthevery-low-frequency band (pVLF). LV GSD =left ventricular glo-
bal systolic dysfunction, pVLF= percentage of energy concentratedinthevery-low-
frequency region, NB=normal breathing.
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tory typesanalyzed had no statistically significant associa-
tion with the functional class or with the cause of the left
ventricular global systolic dysfunction. Ingroup 11, aleft
ventricular g ectionfraction < 25% wasassociated with nor-
mal breathing with an oddsratio equal t00.17 (95% CI [0.03
t00.88]; p=0.03). Thevaluesfor sensitivity and specificity
areshownintablell. ThevariablepVLFinthecut off >80%
had apredictiveaccuracy of 100% andidentified all indivi-
dualswith the oscillatory breathing pattern. The compa-
risons of the clinical variablesand V-RR between indivi-
dualswith normal and oscillatory breathing are shownin
tablelll.

Twelvemonths after theinitial assessment, 42.2% of
thegroup Il individuals had died. Of these patients, in the
initial assessment, 21.4% had oscillatory breathing and
78.6% had normal bresthing (oddsratio =0.34, 95% Cl [0.06
to 1.56]; NS), 78.6% werein functional classIlI-1V (odds
ratio =4.07;95%Cl [0.71t028.91]; NS), and 71.4% had | eft
ventricular g ectionfraction< 25%(oddsratio =7.00,95%Cl
[1.21t043.91]; p=0.03). Theageand sex of theseindividuals
who died after 12 months of evolution (60.6+15.5 years,
71.4% of males) did not significantly differ fromthoseof the
survivorsinthesameperiod (59.8+12 years, NS, 68.4% of
males, NS). In the frequency domain, using the cut off
valuesof pLFin20% and of pHFin 15%to dichotomizethe
individuals who died and who survived, an odds ratio of
0.06 (95%ClI [0.01t00.48]; p = 0.004) wasobservedfor pLF
andanoddsratioof 0.38(95% Cl [0.07t02.09]; NS) wasob-
servedfor pHF.

Thelogisticmodel toforetell surviva after Lyear of evo-
lution was adequately adjusted to the variabl es sel ected
(X?,= 1.09; NS). ThevariablesDM2, functional class, and
pVLF had no statistical significancein the model and were
withdrawn during the process of stepwise selection, all with
X2 vaues< 0.01linthetestof maximal likelihoodratio(p = 0.99).
Theresultsof theadjusted model areshownintablel V.

Discussion

Respiratory disordersof theoscillatory breathing type
arefrequentinindividua swithleft ventricular global systo-
lic dysfunction, especially those recorded with the indivi-
dual awake. Some studies have shown that these disorders
may act unfavorably on the prognosis of individualswith
left ventricular global systolic dysfunction 2897,

When the electrocardiographic RR intervals are
analyzed by using the power spectrum and recorded in

Table Il —Analysis of the diagnostic value of the variables analyzed in group |1 in regard to the presence of oscillatory breathing

Cut off value Specificity Sensitivity Total accuracy
pHF (%) > 15% 48.2% (p<0.01) 100% (p<0.001) 66.7% (p<0.001)
pLF (%) > 20% 59.3% (p<0.01) 100% (p<0.001) 73.8% (<0.001)
pVLF (%) > 80% 100% (p<0.001) 100% (p<0.001) 100% (p<0.001)

pHF — percentage of energy of the power spectrum of V-RR concentrated in the high-frequency region; pLF — percentage of energy of the power spectrum of V-RR
concentrated in the low-frequency region; pVLF — percentage of energy of the power spectrum of V-RR concentrated in the very-low-frequency region.
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Fig. 2 — Simultaneous recording of the variation in thoracic amplitude and the RR intervalsin individual s with Cheyne-Stokes respiration (A-B-C-D tracings) and periodic
breathing (E-F-G-H tracings). Note, in both typesof breathing, thespectral coherenceintheVLFband (C-D tracings — r?=0.72; G-H tracings — r>=0.89), betweenV-RRand V-TA.
V-RR = variahility intheRR intervals. V-TA = variability in thoracic amplitude.

Tablelll — Analysis of the breathing pattern in group Il in regard to
functional parameters”

NB OB p
N 27 15 -
Age (years) 63.9 + 13 552 +12.1 NS
Sex (FIM) 11/16 2/13 NS
FCHI-IV (%) 63.2% 53.3% NS
DM2 (%) 10.5% 20% NS
EF (%) 251 +95 36.2 + 8.6 <0.01
HFLNT (Lnms) 29+14 27 +16 NS
LFLNT (Lnms?) 33+x14 32 +16 NS
VLFLNT (Lnms?) 37+15 59 + 1.8 <0.001
pHF (%) 17.6 + 8.8 34 +88 <0.001
pLF (%) 241+ 84 76 + 84 <0.001
PVLF (%) 58.3 + 8.1 89 + 8.1 <0.001
% of death after 12 months ~ 57.9% 21.4% 0.01
Cause 52.6% 40%
DHD —SC -HYP" 36.8%-10.5% 33.3%- 26.7% NS

* NB- normal breathing; OB- oscillatory breathing; **DHD- dilated heart
disease; | SC- ischemic heart disease; HY P- hypertensive heart disease; FC-
NYHA functional class, HF- high frequency; LF- low frequency; VLF- very
low frequency; LnT- logarithmic transformation (refer to text for details);
PpHF- percentage of high frequency; pLF- percentage of low frequency; pVLF-
percentage of very low frequency; EF- Ieft ventricular gjection fraction.

different frequency bands, these intervals are observed to
be modulated by respiration in afrequency band ranging
from0.01Hzt00.40 Hz (unpublished data). Inthat band, the
effect of the breathing movements on the power spectrum
of RR intervals can be predominantly felt by the cyclic
variationsinthetonusof the autonomic nervoussystemon
thesinusnode, mainly mediated by baroreflexes’®.

Analyzing the behavior of the power spectrum of the
RRintervalsand comparing it with that observedin healthy
individuals, two distinct patterns are observed in indivi-
duaswithleft ventricular global systolicdysfunction. In15
(35.7%) individual swith oscillatory breathing, amean of
89.2% of thetotal spectral power was concentrated in the
very low freguency band, despite having Cheyne-Stokes
respiration or periodic breathing, showing that the RR inter-
vals are mainly modulated by low frequency breathing
movements(figs. 1and 2). For theother 27 (64.3%) indivi-
dualswithnogreat cyclicvariationsintheamplitudeof brea-
thing movements, the behavior of the power spectrum had
anormal distribution(fig. 1).

Intheformsof oscillatory breathing described in the
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Table 1V — Results of the multivariate logistic regression model for predicting survival of group |1 individuals after 1 year of evolution with
4 exploratory variables

Variables Coefficient B* Standard error X2 test™ p “Odds ratio” * Cl 95%**
Constant -4.17 2.01 - - - -

PHE (%)" 0.01 0.05 0.04 0.85 1.01 0.92 to 1.11
pLF (%)T -0.04 0.05 0.63 0.43 0.96 0.88 to 1.06
EF (%)" 0.16 0.05 12.04 0.0005 1.17 1.05 to 1.30
Breathing (=N)7 0.79 1.57 0.26 0.61 2.21 0.09 to 55.0

during wakefulness (N = normal pattern).

*- represents the weight of each variablein the model and the respective standard error of the estimate; ** - x2 test for the maximal similarity ratio (1 degree of freedom);
*- controlling other variablesin the model for each 1-unit increase in a certain variable, the probability of an event occurring increases proportionally to the respective
odds ratio value; **- 95% confidence interval; - pHF- percentage of total power corresponding to the high-frequency region of the power spectrum; pLF— percentage
of total power corresponding to the low-frequency region of the power spectrum; EF— left ventricular gjection fraction; breathing (=N) — breathing pattern observed

literature, theenergy reductioninthelow and highfrequen-
cy bands of the power spectrum, which represent the
modulation of theefferent control sof thesympathetic-vagal
system, hasbeen attributed to thereductionin theregul ato-
ry capacity of thebaroreflexes. Thisregulatory capacity may
beduetothesensitivity lossinthe peripheral baroreceptors
or tothereductionintherhythmicity of the efferent autono-
micimpulsesoriginatinginthecerebral nuclei %, Thisfact
wasvery evident in the present study considering that the
values of the energy in the high and low frequency bands
weresignificantly loweringroup 1 (p<0.001).

Onthe other hand, in | eft ventricular global systolic
dysfunction, anincreaseinthesensitivity of the peripheral
chemoreceptorsand inthetime of circulation between the
lung and theregul atory cerebral breathing centershasbeen
observed. Therefore, while the hypersensitivity of the
chemoreceptorsintensifies the response of the systems,
which control gain (increased sensitivity tothe alterations
in O, and CO,), and reduces the response of the systems
that reduceit (areductioninthe O, and CO, reserves), the
increase in the time of circulation delays the process of
information transference. These alterations, on the other
hand, causeinstability of thefeedback systemsthat control
breathing, therefore determining the two forms of oscilla
tory breathing?+%. Considering that VV-RR ispredominantly
modul ated by breathing movements, which, because of the
already cited facts, are constituted by oscillations of very
low frequency, the characteristics of the spectral power
modulating V-RR areconsistently modified. A deviationto
the left in the frequency bands of the power spectrumis
observed with asignificant power concentrationinthevery
low frequency band.

Theimportance of the recognition of these breathing
types and of the V-RR behavior in | eft ventricular global
systalicdysfunction during deep andwakefulness, liesinthe
fact that they can changethequality of lifeandimpair cardio-
pulmonary performance, making theprognosisof | eft ventri-
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cular global systolic dysfunction more reserved, regardless
of thedegree of impairment of clinical and laboratory para-
meters. Thesefacts, especially thoserelated to the devel op-
ment of arrhythmiasand thedeterioration of ventricular func-
tion could have as pathophysiol ogical basesthe autonomic
imbal ance, hypoxia, hypercapnia, and theincreasein the
sympathetic amines, therefore aggravating neurohormonal
disorders, especialy inregard to the elevated level sof cate-
cholamines®?, Inregardtotheclinical, laboratory, and evo-
Iutional findings of the individual s studied, the breathing
patternsandthe characterigticsof V-RRwereindependent of
functional class, the cause of left ventricular global systolic
dysfunction, and the magnitude of the changesin the echo-
cardiographic parameters. However, its arrhythmogenic
capacity could not be assessed. Although other researchers
reported that oscillatory breathing during wakefulness
increasesmortdlity inindividua swithleft ventricular global
systolic dysfunction &, thisfact was not observed in our
study. Using alogistic regression model with the stepwise
type of selection of the variables adjusted, the multivariate
analysis showed that only left ventricular gjection fraction
hasanindependent predictivevauetoforetell survival after
al-year evolution (p=0.0005).

In conclusion: 1) oscillatory breathing isacommon
breathing typein individuals with left ventricular global
systolicdysfunction observedin 35.7% of individual swith
that disorder during wakefulness and characterized by a
typical V-RR pattern; 2) oscillatory breathing hasno corre-
|ation with the severity and cause of |eft ventricular global
systolic dysfunction, the presence of DM2, and isnot an
independent predictivemarker of mortality after 12 months
of evolution; 3) the multivariate analysisrevealsthat the
gection fraction isthe only variable with an independent
predictive value for survival after a1-year evolutionin
individuals with left ventricular global systolic dys-
function.
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