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Objective- To eval uatetherel ationship between 24-ho-
ur ambulatory arterial blood pressure monitoring and the
prognosisof patientswith advanced congestiveheart failure.

Methods- Westudied 38 patientswith NYHA functio-
nal class |V congestive heart failure, and analyzed | eft
ventricular gection fraction, diastolic diameter, and am-
bulatory blood pressure monitoring data.

Results— Twelve deaths occurred. Left ventricular
gjection fraction (35.2+ 7.3%) and diastolic diameter
(72.2+7.8mm) were not correlated with the survival. The
mean 24-hour (SBP24), waking (SBPw), and sleeping
(SBPs) systalic pressures of the living patients were higher
than those of the deceased patients and wer e significant for
predicting survival. Patients with mean SBP24, SBPv, and
BPs=>105mmHg hadlonger survival (p=0.002, p=0.01and
p=0.0007, respectively). Patientswith diastolic blood pres-
sure sleep decrements (dip) and patients with mean blood
pressure dip <6mmHg had longer survival (p=0.04 and
p=0.01, respectively). Inthemultivariateanalys's, SBPswas
theonly variablewith an oddsratio of 7.61 (Cl: 1.56; 3704)
(p=0.01). Patientswith mean SBP<105mmHg were 7.6 ti-
mesmorelikely to diethan thosewith SBP > 105 mmHg

Conclusion - Ambulatory blood pressure monitoring
appearsto be a useful method for eval uating patientswith
congestive heart failure.
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Congestive heart failureisacomplex syndromewith
variousclinical presentations each having different etio-
logical and pathophysiological characteristics. Theparticu-
lar clinical variationisrelated to the great number of signs
and symptoms, to the myocardial dysfunction, and to the
neurohormonal activation that each patient experiences.
With suchvariability, itisdifficult to correctly establish the
severity and prognosisof congestive heart failure.

Despite the study of the therapeutic value of medica-
tions, largeclinical trials have identified hemodynamic,
neurohormonal, immunological, andinflammatory atera-
tions? that havedistinct prognostic valueaccordingto the
evolutionary stage of the heart failure, characterizing this
syndromeasacomplex disease.

Among the countless parameters used to evaluatethe
patients' evolution, 2 prognosticindexesareconsidered of
great importance: New York Heart Association (NYHA)
functional class?and | eft ventricular gectionfraction®. Due
to the ease of attainment and their discriminatory powers,
these indexes are currently the most frequently used for
stratifying patients' risk during different evolutionary pha-
ses of the disease. Often, however, dueto the subjectivity
of functional classevaluation or to failureto evaluate | eft
ventricular gjectionfraction, itisnot possibleto determine
the evolutionary difference of advanced congestive heart
failure patients with these indexes. Prognostic indexes,
such as systolic volume and final left ventricle diastolic
pressure, are also used as criteriafor indication of heart
transplant in patientsin moreadvanced stagesof thedisea-
se. However, oftenthey do not allow differentiation of pati-
entswithaworseevol ution. Possibly becausetheseindexes
areevaluated only once, difficultiesstill existindetermining
thecorrect prognosisof patientswith advanced congestive
heart failure. In somestudies, left ventricul ar gjection frac-
tion did not correlate with survival timein advanced con-
gestiveheart failure patients® and, probably, thelack of cor-
relation may beexplained by thefact that these methodsdo
not assessmyaocardial reserve. Factorslikethe hemodyna-
micprofile, blood pressure, and heart ratemay influencethe
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ventricular gection fraction of patientswith advanced con-
gestive heart failure 8. Along the sameline of reasoning,
other factors, such asclinical signsand symptoms, bioche-
mical, hematological, and neurohormonal parameterseva
luated at rest, do not predict abetter prognosisfor advan-
ced congestive heart failure.

Some studieshave already analyzed therole of dyna-
mic evaluation in patientswith advanced congestive heart
failure. Maximum oxygen consumption by ergo-spirometric
testing 7, measurement of maximum heart rateon effort 3, 6-
minutewalk testing 8, stressechocardiography °, and maxi-
mum oxygen consumption’ arebeing used to eval uatethese
patients’ prognoses. Other dynamic variables carried out
for longer periodsmay beused to eval uate congestive heart
failurepatients. Alterationsintheblood pressurelevel sand
their variability over 24 hours, eval uated by 24-hour ambu-
latory blood pressure monitoring *°, have not yet provided
criteriafor determining prognostic indexes, especially in
advanced congestive heart failure patients.

Dueto the difficulty of determining the prognosis of
patientswith advanced congestive heart failurewith greater
precision through rest methods, new methods of eval uati-
on, applicableto most patients, are still needed. The asses-
sment of methods for dynamic evaluation may providea
better definition of prognosisand of treatment for thesepa
tients. We used ambul atory blood pressuremonitoring asa
method of dynamic eval uation over 24 hoursto assessbhlo-
od pressure behavior in agroup of patientswith advanced
congestive heart failure, and wetried to establishacorrela-
tion between ambul atory blood pressure monitoring varia-
bles and these patients’ prognoses.

Methods

Forty-three patients admitted to the emergency room
withaclinical diagnosisof congestive heart failurefunctio-
nal classlV (NYHA) wereprospectively studied. Atthetime
of admission, they did not have primary valve diseases ca-
pable of correction, congenital heart disease, features of
acutecoronary ischemia, or surgery for coronary revascula-
rizationfor at least 6 months, or carditis, endocarditis, and
pericarditis.

All patientsreceived classical treatment for severe,
chronicarrhythmic congestive heart failure, whichincluded
rest, alow-salt diet, and restriction of water intaketo 800to
1000mL/day. Medicationtherapy included digitalisadminis-
tered orally to 39 patients, 0.25mg/day of digoxin,andin4
patients0.100mg/day of digoxin. Diuretictherapy included
useof snarediuretics(furosemide, 40to 240mg/day) adjus-
ted accordingto patients' diuretic response. Thiazidediu-
retics(hydrochlorothiazide, 25 or 50mg/day) were prescri-
bed to 11 patients and spironolactoneto four (25 or 50mg/
day). Angiotensin-converting enzymeinhibitorsused were
captopril (50to 100mg/day) in 33 patientsand ena april (5to
20mg/day) in 4 patients. In 6 instances of contraindication
or undesirableside effectsto angiotensin-converting enzy-
meinhibitors, hydralazine (75 or 100 mg/day) wasused in
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conjunctionwithisosorbidedinitrate (60to 120mg/day) asa
vasodilator option. Nine patients had signs of low heart
debt associated with persistent congestive manifestations,
it being necessary to useinotropic support with dobutami-
ne, 5 to 10mg/kg/min, iv, maintaining the therapeutic
scheduleand removing dobutamineafter clinical stabiliza-
tion. After clinical compensation of the acute phase, pati-
entswereinformed of thestudy, and wereasked to givewrit-
ten consent to participate.

After hemodynamic stabilization and reductionincon-
gestivestatus, all 43 patientswere placed ona24-hour am-
bulatory blood pressuremonitoring and echocardiographic
evaluation of | eft ventricular g ectionfraction and | eft ventri-
cular diastolic diameter. After hospital discharge, patients
werefollowed up asoutpatients. All patientswere contac-
ted, within aminimum observation period of 6 months (28
weeks). Thedateof death, whenit occurred, wasconfirmed
by thedeath certificateor by first degreerelatives’ informa
tion. None of the patients underwent heart transplantation
or any other surgical procedure during the study.

Petientswerepredominantly mae, 29(67%). Meanageof
the group was 53.5+13.0 years, with the youngest being 21
yearsold and the oldest being 76. Most of the patients, 37
(86%), wereover 40yearsold, and only 6 (14%) werebetween
21 and 39 years of age. The onset of congestive heart failure
symptomswasreported on average 41 months beforeinclu-
sioninthestudy, varying from 0.5t0 240 monthsof evolution.
Most patientsreported thefirst signsof thedisease between 1
and 5 yearsbefore hospitalization. Hypertensive cardiomyo-
pathy wasthecauseof congestiveheart failurein 16 (37%) pa
tients; idiopathicdilated cardiomyopethy in 14 (32%) paients;
chagasic cardiomyopathy in 8 (18%) patients, and ischemic
cardiomyopathy in5 patients(13%).

After congestiveheart failurecompensation wasesta-
blished, patientsunderwent ambul atory blood pressuremo-
nitoring, by theoscillometric principleusingthe 90207 Spa-
cel absmonitor (SpaceL absInc., WA, USA). Dataanalysis
was performed using 90121 Spacel abs report managing
softwareinstalled in apersonal computer. Five patients
either did not undergo the examination or correct datain-
terpretation wasnot possible. Two refused monitor installa-
tion or itsmaintenance; 1 had high-response atrial fibril-
lation, 1 had atrial tachycardia, and 1 patient had ventricular
extrasystoles and non-sustained ventricular tachycardia
episodesdifficult to control.

Themonitor’scuff wasputinplaceby atrained nursein
themorning on the patient’snondominant arm and removed
at thesametimethefollowing morning. Thepatientsreceived
adiary torecord any unexpected events, timeof serumonset,
andwake-uptime, andwereinstructedtorel ax thecuffedarm
at thetimeof insufflation. They werea soinstructed totakeat
least 1 walk during therecording period. Mea swereserved
at thesametimetoall patients. Themonitor wasprogrammed
torecord blood pressure every 15 minuteswithin a24-hour
period. Minimum criteriatovalidatetherecordingweremore
than 60 successful readingsfrom atotal of 95 scheduled, with
at least 2 efficient readingsper hour.
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Analysisof datacollected from 38 patients, adjusted
to the waking and sl eeping periods according to patients
reports: included: mean 24-hour systolic blood pressure
(SBP24), mean 24-hour diastolic blood pressure (DBP24h),
mean 24-hour mean blood pressure (MBP24), meanwaking
systolicblood pressure (SBPw), mean waking diastolic blo-
od pressure (DB Pw), meanwaking blood pressure(MBPw),
mean sleeping systolic blood pressure (SBPs), mean sle-
eping diastolic blood pressure (DBPs), and mean blood
pressure during sleep (MBPs). Blood pressure variability
for the period and thedecrements in SBPw and SBPs(dip-
SBP), DBPw and DBPs(dipDBP), MBPw and MBPs(dip-
MBP) werea so cal cul ated.

Initially, all variables were descriptively analyzed.
Continuumvariableswereanalyzed by observation of mini-
mum and maximum val uesand by cal cul ation of meansand
standard deviations. For classificatory variables, absolute
and relative frequencies were calculated. Correlation
between variableswas performed with Pearson’s correla
tion coeficient 1. Association between each variable mea-
sured and death wasanalyzed with Student’ st test * for pa-
rametric variablesand the chi-squaretest or Fisher’sexact
test for classificatory variables. To evaluatetheassociation
of variablestogether with death, amultiplelogistic regres-
sion with aprocess of stepwise selection wasused . To
study thepatient’ stimeof survival, theKaplan-Meier survi-
val curvesand Cox’sregression model for analysisof joint
variableswereused. Thelevel of significancewasset at 5%.

Results

Echocardiographic measurement of left ventricle
diastolic diameter varied from 56 to 92mm, withamean +
S.D. of 72.2+7.8mm. Thirty patients(70%) had an average
diameter of 70mm or more. Left ventricular ejectionfraction
determined by echocardiography varied from 18 to 52%,
mean 35.2+7.3%. Values<35% wereobservedin 22 (51%)
patients.

Means and standard deviations of patients' blood
pressuremeasurements throughout theperiod were: SBP24,
108.2+13.4mmHg; DBP24, 72.2+8.1mmHg; and MBP24,
84.9+8.6mmHg. Means and standard deviations of blood
pressure during waking periods (SBPw, 109.0+£13mmHg;
DBPw, 72.2+7.9mmHg; and M BPw, 85.5+:8.4mmHg) were
higher when compared to with pressure averages and stan-
dard deviations throughout the sleeping period [SBPs,
106.1+155mmHg; DBPs 70.5+9.6mmHg; MBP5, 83.3+10.3mm
Hg, (p=0.004, p=0.005, and p=0.009, respectively)]. Meansand
standard deviations of the night decrementsin patients
throughout theperiodwere: dipSBP, 2.8+5.6mmHg; dipDBP,
2.2+4.6mmHg; and dipMBP, 2.1+4.6mmHgwith adrop of
2.6%, 3.0%, and 2.5% during the sl eeping period compared
withthat intherespectivewaking period.

A statistical correlation existed between themeasures
of blood pressure and left ventricular € ection fraction or
withleft ventricular diastolic diameter, evaluated by 24-hour
ambulatory blood pressuremonitoring (Tablel). However,
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no correlation existed between night decrements and
echocardiographically evaluated measures.

After aperiodof at |east 28 weeks(6 months), 12 (31%)
deaths, 11 (92%) men and onewoman (8%), werereported
by phone contact, telegram, or verification of medical
charts. Patients underwent an average follow-up of 35
weeks (7.5 months), varying from 7 to 76 weeks. The 12
deathswereattributableto cardiopathy, with 9 (75%) deaths
inthehospital duetothedisease' sevolvement and 3 (25%)
sudden deaths at home, reported by relatives.

Mean and standard deviation of |eft ventricular gjec-
tionfraction (37+7%) of thelivepatients (32 patients) were
higher than those (32+6%) before death in patients (12
patients) who died (p=0.02). We & so observed atendency
toward smdller |eft ventricular diastolic diameter (7.1+0.8%)
inthelivepatientscompared with that in the deceased ones
(7.6+0.6%) (p=0.05). The Kaplan-Meier and log-rank
nonparametric analysesindicated that both left ventricul ar
gjection fraction and diastolic diameter werenot significant
predictors of the survival time of the patients under study.

M eans and standard deviations of the average blood
pressure of the live patients (26 patients) (SBP24, 111.5+
13.21mmHg; SBPv, 111.9+12.9mmHg; and SBPs, 110.5+
14.4mmHg) werehigher than those of the deceased patients
(12 patients) before death [SBP24, 100+11mmHg; SBPv,
101.6+10.4mmHg; and SBPs, 95.4+13.1mmHg (p=0.01,
p=0.02, and p=0.005, respectively)]. Figure 1 showsthe
comparison between the 24-hour blood pressure curves of
living and deceased patients. Themean and standard devia-
tionof thelivepatients MBPs(85.6+9.2mmHg) washigher
than those of the patients who died (77.6£11.0mmHQ)
(p=0.02), dipSBP(1.4+5.7mmHg), dipDBP(1.1+4.8mmHg),
and dipMBP(1.0+4.9mmHg) of thelivepatientswerelower
thanthedipSBP(6.1+4.0mmHg), dipDBP (4.8+3.2mmHg),
and dipMBP (5.0+3.3mmHg) of the deceased patients
(p=0.01, p=0.02, and p=0.01, respectively) (Fig. 2). Inthe
curves of mean systolic blood pressure measured hourly,
thelower dipSBPinthelivepatientsisnoticeable. Kaplan-
Meier andlog-rank testsof nonparametricanalysisrevealed
that SBP24, SBPw, SBPs, and MBPsweresignificant for the
estimation of survival timeof thestudy patients. Analysisof
these parameters as classificatory variables revealed dif-
ferencesinsurvival time. Thegroupsof patientswith SBP24
(n=22), SBPw (n=23), and SBPs(n=23) 2105mmHghad a
longer survival timethan patientswith SBP24 (n=16), SBPw

Tablel - Correlation between 24-hour, waking and sleeping
systolic blood pressure (SBP24, SBPw, SBPs) with left ventricular
gection fraction (LVEF) and diastolic diameter (LVDD) (Pearson’s

correlation coefficient)

LVEF LVDD
Parameter r P r p
SBP24 0.3500 0.0300 -0.3772 0.0200
SBPw 0.3355 0.0300 -0.3573 0.0200
SBPs 0.3719 0.0200 -0.4096 0.0100
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(n=15), and SBPs(n=15) <105mmHg (p=0.002, p=0.01, and
p=0.0007, respectively) (Figs. 3 and 4). The group of
patientswith M BPs(n=23) =80mmHg, when compared with
patientswithM BPs(n=15) <80mmHg (p=0.0003) alsohada
longer survival time. The Kaplan-Meier and log-rank test
for nonparametric analysis also revealed that dipSBP,
dipDBP, and dipM BPweresignificant for estimation of sur-
vival timeof the study patients. Analysis of these parame-
tersasclassificatory variables reveal ed the tendency to-
ward differencesinthelonger survival timeinthegroup of
patientswith dipSBP<6mmHg (n=28), compared with that
inpatientswith dipSBP>6mmHg (n=10) (p=0.06). Patients
with dipDBP<5mmHgand patientswithdipM BP<6mmHg
hadlonger survival timeswhen compared with patientswith
dipDBP>5mmHg (p=0.04) and dipM BP>6mmHg (p=0.01)
(Fig.5). Theother blood pressurevariablesweresignificant
aspredictorsof survival timein the patients studied accor-
dingtothe nonparametric analysiswith Kaplan-Meier and
log-rank tests. Inthemultivariateanalysis, the variableswi-
th higher statistical power (p<0.10) were selected for the
univariateanalysis: age, sex, etiology, left ventriclegjection
fraction, |eft ventriclediastolic diameter, SBPw and SBPs;
SBPswasthe only variable selected with an odds ratio of
7.61(1C: 1.56; 37.04) (p=0.01). Patientswho had meandeep
systalic blood pressures<105mmHgwere7.6timesmoreli-
kely to die than patients with means =105mmHg. In the
Cox’sregression model multivariateanalysis, thevariables
associated with survival timewere SBP24 (p=0.07), SBPs
(p=0.002), SBPw (p=0.01), andMBPs(p=0.01).
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Fig. 1- Comparativetime-courseof 24-hour systolic blood pressure (SBP) inmmHg
between living (n=27) and deceased (n=11) patientsin the sample.
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Fig. 2 - Survival curves of patients with mean 24-hour systolic blood pres-
sure (SBP24) >105mmHg (n=22) and of patients with SBP24 <105mmHg
(n=16).
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Discussion

The purpose of the present study was to examine
whether 24-hour dynamic eval uation through ambulatory
blood pressure monitoring adds advantagesto the study of
patientswith advanced congestivefailure.

Several methods of direct evaluation of myocardial
danger ay helpinthe prognostic evaluation f patientswith
advanced congestive heart failure. Among them are echo-
cardiography; nuclear medicinetechniques, such asradioi-
sotopic ventriculography and myocardial perfusion scinti-
graphy; cardiac catheterization, and nuclear magnetic reso-
nance. All thesemethods have advantagesand limitationsfor
myocardia anatomical-functional and prognostic evauation
of patientswith advanced congestive heart failure. Analysis
of myocardid impairment ithecho-Doppler cardiography isone
of the most used because it isanoninvasive examination,
inexpensive, and easy to perform. Left ventricular gection
fractionand diastolic diameter used in the present sampleare
variablesroutinely used in the anatomical-functional and
prognosticevaluation of patientswith congestiveheart failure,
but nonetheless, are subject to criticism 2, In clinical
experience, it isevident that patientswith larger ventricular
dilationand smaller g ectionfractionhaveaworseprognosis;
however, it isnot uncommon for patients with important
compromisetohaveirreevantclinica repercussonoveralong
evolutionary period. Althoughin some studies, such asours,

Survival curve - waking SBP

Estimate
survival
probability

—— > =105 mmHg (n=23)

—— < 105 mmHg (n=15)

p=0,0115

0 10 20 30 40 50 60 70 80 90 100

Time (in weeks)

Fig. 3 - Survival curves of patients with mean waking systolic blood
pressure (SBPw) >105mmHg (n=23) and of patientswith SBPw <105mmHg
(n=15).
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Fig. 4 - Survival curvesof patientswith mean sleep systolic blood pressure (SBPs)
>105mmHg (n=23) and of patientswith SBPs<105mmHg (n=15).
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Survival curve- dipMBP
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Fig. 5 - Survival curves of patients with mean blood pressure night decrements
(dipMBP) <6mmHg (n=30) and of patientswith dipM BP>6mmHg (n=8).

[eft ventricleg ectionfractiondid not show acorrelaionwiththe
prognosisof patientswith saverecongestiveheartfailure®’,itis
important to emphasize that, in other studies, it was cha-
racterized asavariable, identifying patients with distinct
evolutionary potentials 5718, The studiesreport that ven-
tricular functionindexesl essinfluenced by loading conditions,
suchastherelation betweenfinal systolic pressure(or stress)/
final systolic volume (or diameter), and the rel ation between
g ectionfraction (or shortening percentage)/wall final systolic
siress, arebetter mortality predictorsthantheclassical indexes
of gection phase, such as gjection fraction, percentage of
shortening of myocardia fiber, andvelocity of circumferencia
shortening %. Because results are not always homogenous
and a search continuesfor more accurate methods of prog-
nostic echocardiographic evaluation, dynamic evaluation
through stress echocardiography is being used as a better
complementary technique. Another form of prognostic
evauationfor these patientsisnuclear medicine; however, as
occursinechocardiography, factorslike hemodynamicvolu-
me and blood pressure may influence ventricular gjection
fraction of patientswith advanced congestive heart failure
who undergo radi oi sotopic ventricul ography ©.

Currently, several studiesareunderway that correlate
ambulatory blood pressure monitoring with lesionsin tar-
get organsin hypertensive patients. These studiesused | eft
ventricular hypertrophy 202, microal buminuria?, retinaal -
terations, and cerebrovascul ar diseases? asvariables. Ho-
wever, few studies used ambulatory blood pressure moni-
toring toinvestigate congestive heart failure 10242,

Average measurements of systolic and diastolic, 24-
hour, waking and sleeping blood pressuresin patientswith
functional class1V congestive heart failurein the present
samplewerenat higher thanthenormal patternsof ambula-
tory blood pressuremonitoring. Notethat clinically standar-
dized normal values of isolated blood pressure measu-
rementsarenot appropriatefor ambulatory blood pressure
monitoring. Recent popul ation studies have proposed that
maximum values of systolic and diastolic blood pressure
should bebetween 119to 126/75to 80mmHg %. Withregard
toambulatory blood pressure monitoring val uesof conges-
tive heart failure patients, Gileset a ° studied 30 patients
with congestiveheart failure, functional classll tolV witha
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nonhypertensive cause, and found higher mean 24-hour va-
lues of systolic (130.8mmHg) and diastolic (76.5mmHg)
pressure, compared to with those in the present sample,
whichwerebetween108.2 and 72.2mmHg, respectively. Ho-
wever, Borneet a % studied 29 patientswith congestivehe-
art failure, functional class Il and 1V, excluding patients
with hypertensive cardiomyopathy, and found lower sys-
tolic, diastolic, 24-hour, waking, and sleeping pressure
valuesthan those of our sample. Thesefindings provethat
other factors, such as degree of ventricular dysfunction,
neurohormonal alterations, and theetiology of cardiomyo-
pathy of patientswith congestive heart failure, may lead to
alterationsin pressure levels, evaluated by ambulatory
blood pressure monitoring of these patients.

Inthe analysis of blood pressure variability in the
patients studied, meansof decrementsof systolic, diastalic,
and sleeping average blood pressure were reduced, and a
drop occurred during sleep of 2.6%, 3.0%, and 2.5% &as
compared to with the respective measurements during wa-
kingtime. Theimportanceof blood pressuredecrementsdu-
ringseepisstill controversial inhealthy peopleand subjects
with cardiovascular diseases. Verdecchiaet a #” reported that
hypertensive subjects not having blood pressure sleep de-
crements above 10% of the waking period had amore hy-
pertrophied|eft ventriclewhen compared with patientswith
decrements during the sleeping period. Evaluating normo-
tensive subjects 2, these same authors did not find a dif-
ferencein left ventricular mass between subjects with or
without blood pressure decrements during sleep.

Regarding congestiveheart failure, Borneet al #found
asmaller blood pressure and heart rate sleep decrement in
patientswith congestive heart failure, functional classesl||
and 1V, ascompared withahesalthy population. Thefollowing
hypothesis may explain the reduction in blood pressure
sleep decrement in congestive heart failure patients.
Nocturnal rest resultsin dispersion of retained liquids,
leading to aconcomitant increasein central venous pres-
sure. Inhealthy people, thecardiopulmonary baroreflexinhi-
bits sympathetic activation and hel ps decrease blood
pressure. Some studies suggest acompromised congestive
heart failure baroreflex may cause areduction in blood
pressure sleep decrement 2%2, Thefinding may also bere-
|ated to theincreased sympathetic stimulation observed in
congestive heart failure®. During thewaking period, phy-
sical activity producesincreased stimul ation of the sympa-
thetic nervous system, both in healthy subjectsandin con-
gestiveheart failurepatients. During sleep, thissympathetic
activity, whichremainsstimulatedin congestiveheart failu-
re patients, isinhibited with rest in healthy subjects. This
fact possibly justifiesal so thelack of adecrement in blood
pressure during sleep in congestive heart failure patients
when compared with that in healthy subjects .

Previous studieseval uated blood pressurevarighility in
hypertensive patients through other parameters, such as
standard deviation and the variation coefficient of blood
pressure measurements *. Some studiesin hypertensive
patients showed that 24-hour blood pressurevariationswere
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correlatedwithlesionsintarget organs®, but other studiesdid
not show such acorrelation®. In advanced congestive heart
failurepatients, thesevariablesaresubjecttomajor aterations
dueto theinfluence of several pathophysiologica factors of
thisphaseof thedisease, limiting datainterpretation ®.

Analysisof |eft ventricle g ection fraction and diastolic
diameter showed, respectively, a positive and negative
correlation with the following variables of blood pressure
measurements: SBP24, SBPw, and SBPs. Left ventricular
g ection fraction and diastolic diameter did not show acorre-
lation with measurements of systolic, diastolic, and average
blood pressure deep decrement. Theseresultsdemonstrated
that |eft ventricular ejection fraction and diastolic diameter
measured with echocardiography alsohaveacorreationwith
systolic pressure levels evaluated by 24-hour ambulatory
blood pressure monitoring. Caruanaet a * did not observea
correl ationbetween SBP24, SBPw, and SBPswith | eft ventri-
cular g ection fraction measured by ventriculography in pati-
entswithcongestiveheart failure, functiona classl| tolV; ho-
wever, they showed apositivecorrel ation of SBP24h standard
deviation and blood pressure deep decrement with left ven-
tricular g ectionfraction. Inastudy usingfunctional classll to
IV patients, Gileset a *° observed anegativecorrel aionbetwe-
en systolic pressure absol ute amplitude and neurohormonal
indexesthat aremarkersof congestiveheartfailure. Canesinet
a % observed adirect correlation between 24-hour systolic
pressure measured by ambul atory blood pressuremonitoring
and the quality of life of patientswith advanced congestive
heart failure. Different findingsof correlationsbetween mea:
suresof blood pressureand itsvariability withleft ventricul ar
gjection fraction are probably due to the heterogeneous
characterigticsinthedisease’ sevolutionary leve, etiology, and
even the presence of associated diseasesin patients with
congestive heart failure, which often hinder the selection of
patientsfor such analyses.

M easurements of blood pressure may be correlated
withtheprognosisof congestiveheart failure patients. Pre-
viousstudiescorrelated blood pressurewith survival timeof
patients with congestive heart failure. Franciosa et al ¥
reported that theisolated blood pressure measurement has
aprognostic importancein patients with congestive heart
failure. Other authors * also demonstrated that higher va-
luesof isolated measurementsof averageblood pressurein
patientswith congestive heart failure, functional classl| to
IV, of different etiol ogies, arecorrel ated with abetter prog-
nosis. Ghali et a * demonstrated the prognosticroleof iso-
lated blood pressure measurement in congestive heart fai-
lurepatients, where patientswith smaller ventricular func-
tions and higher systolic and diastolic blood pressures
havelonger surviva time. Theseauthorsal so observed that
the same did not occur in congestive heart failure patients
with better ventricular function, demonstrating that measu-
rements of blood pressure in different popul ations of
congestive heart failure patients may have different prog-
nostic implications. From these studies of isolated blood
pressure measurements began the analysis of continuous
24-hour dynamic eval uation of blood pressure.

Incongestive heart failure patients, the use of ambula-
tory blood pressuremonitoring istill limited. Usingitin29
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patients with congestive heart failure, functional class|l|
and1V, Borneet a found SBP24h, SBPw, and SBPsval ues
lower thaninthecontrol group. Inthe present study, univa-
riateanalysisreveal ed that the patientswho had higher 24-
hour, waking, sleeping, and averaged sleeping systolic
blood pressurehad lower mortality. Intheanalysisof survi-
val time by Kaplan-Meier and log-rank tests, these same
blood pressure variableswere shown to be significant, de-
monstrating longer survival timesin patientswho had hi-
gher pressure levels. The classificatory analysis of blood
pressure values showed that patients with mean values
=>105mmHg of SBP24h, SBPw, SBPs, and va ues=80mmHg
of MBPshadlonger survival timeswhen compared with pa-
tientswith lower values. M easurements of blood pressure
variability evaluated by decrementsduring thesleep period
al so showed prognostic importance. The results demons-
trated that deceased patients studied exhibited higher
dipSBP, dip DBP, and dipM BP before death. Analysis of
survival timeby Kaplan-Meier and log-rank testsdemons-
trated, for thefirst time, that thesevariableshave predictive
valuefor survival timein patientswith advanced conges-
tiveheart failure. Classificatory analysisshowed atendency
toward alonger survival timein patients with dipSBP
<6mmHgandalonger survival timein patientswithdipDBP
<5mmHg and dipMBP <6mmHg. In Borne et a’s? study,
using ambulatory blood pressuremonitoring incongestive
heart failurepatients, functional classil| and 1V, of anonhy-
pertensive cause, systolic pressurecircadian amplitudeva-
riationswerecorrel ated with thedegree of ventricular dys-
function calibrated by cardiac index; however, their prog-
nostic valuewasnot evaluated. Theanalysisof ambulatory
blood pressuremonitoring of patientswith congestiveheart
failure functional class |V of different etiologiesin the
present sample, revealed that patientswith larger systolic
blood pressure sleep decrements had shorter survival ti-
mes. Thisfinding is contrary to what has been previously
described for hypertensive patientswhen thosewithout ni-
ght decrementshad greater impairment of target organs. In
congestive heart failure, Borneet a % found smaller blood
pressure sleep decrementsand heart ratesin these patients
ascompared with thosein healthy. A possible explanation
for ahigher systolic blood pressure sleep decrement in the
patientswho diedin our sampleistheworseautonomic dis-
turbance and to other still unknown pathophysiological
factorsof patientswith advanced congestive heart failure.

Intheunivariateanalysis, variablessd ected for predic-
tivevaluesof survival timewere: age, sex, etiology, left ven-
tricular g ectionfraction, left ventricular diastolic diameter,
SBPw, and SBPs. Usingthismodel for multivariateanalysis,
the variable selected was average sleeping systolic blood
pressure (SBPs), al sorevealing that patientswho exhibit an
SBPs<105mmHg are 7.6 timesmorelikely to diethan pa-
tientswith SBPs=105mmHg. Inthemodel of multivariate
analysisby theCox regression analysis, variablesthat were
predictivefor survival timewerealso SBP24h, SBPs, SBPw,
and MBPs. Thesefindingsdemonstratethe prognosticim-
portance of systolic and average blood pressurein this
group of patientswith advanced congestive heart failure,
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particularly, SBPs, whichwasmoreclosely correlated with
survival inthese patientsthan indexes of direct myocardial
measurements, such asleft ventricular diastolic diameter
and gjectionfraction.

These data demonstrate that measurement of systolic
blood pressurewith 24-hour ambul atory blood pressuremo-
nitoring in patients with advanced congestive heart failure
may better represent the integration of the neurohormonal
system, cardiac function, and peripheral vasculature than
indexesthat directly evaluate the myocardium, such as|eft
ventricular g ection fraction and diastolic diameter. In ge-
neral, we observed that lower systolic blood pressuresand
larger night decrements of blood pressure evaluated by 24-

Canesin et al
Blood pressure monitoring in heart failure

hour ambulatory blood pressuremonitoring werepredictors
of higher mortality. Comparative analysis of surviva plots
suggeststhat parameters of systolic blood pressures and
night decrements of systolic, diastolic, and average blood
pressures obtained by ambul atory monitoring were pre-
dictorsof mortdity, which did not happenwithleft ventricular
gjection fraction and diastolic diameter in this group of
patients. Thesedataseem to confirm the hypothesi sthat dy-
namic evaluation with ambulatory blood pressure monito-
ring issuperior to that carried out at rest and that it may bea
method of grest usefulnessfor theeval uation of patientswith
advanced congestiveheart failure, especially for establishing
priority for heart transpl antation.
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