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SUMMARY

OBJECTIVE: The objective of this study was to analyze the association between orthostatic changes in blood pressure and mortality in elderly
cardiopath patients.

METHODS: A cohort of 455 elderly cardiopath patients, monitored at a referral outpatient cardiology clinic in Pernambuco, Brazil, from October
2015 to July 2018. The exposure groups were formed according to their orthostatic changes in blood pressure following the requirements of the
Brazilian Guidelines for Hypertension.

RESULTS: Orthostatic hypotension was present in 46 patients (10.1%), 91 had orthostatic hypertension (20%), and 318 had no orthostatic alterations
(69.9%). There were 52 deaths during follow-up. The results demonstrated that there was no statistically significant association between orthostatic
hypotension and overall mortality (HR 1.30; 95%CI1 0.53-3.14; p=0.567) nor between orthostatic hypertension and overall mortality (HR 0.95; 95%Cl
0.65-1.39; p=0.34). Survival in relation to the exposure groups presented no statistically significant difference (p=0.504).

CONCLUSION: There was a low frequency of orthostatic hypotension and a mild high frequency of orthostatic hypertension when compared with

previous studies, and no association was observed with overall mortality or with the survival time of elderly patients with heart disease.
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INTRODUCTION

Cardiovascular aging is associated with an increased risk of dis-
eases in elderly people, the most common of which are those
arising from changes in blood pressure. Arterial stiffening, as
well as vascular endothelial dysfunction, leads to an increase in
systolic blood pressure and a decrease in diastolic blood pres-
sure'. However, autonomic dysfunction, typical of aging, makes
it difficult to adapt blood pressure to orthostasis?, as well as a
decrease in the number of sinus node cells and the responses
mediated by beta-1 and beta-2 adrenergic receptors’.

In elderly people, these changes in blood pressure are asso-
ciated with a progressive cardiovascular risk and target organ
damage, consequently increasing morbidity and mortality®’,
since the control of blood pressure, as well as the maintenance
of postural normotension, is more impaired with aging®.

Orthostatic hypotension (OH) is characterized by a drop in
systolic blood pressure of at least 20 mmHg or diastolic blood
pressure of at least 10 mmHg, when an individual changes posi-
tion from lying down to sitting or standing, within an interval

of three minutes between measurements, being associated or

not with symptoms of cerebral hypoperfusion®®. The prevalence
of OH varies from 1.25 to 68%”', with a mean estimate of
30%!'". OH is associated with risk factors as diabetes mellitus'?,
hypertension', Parkinson’s disease'?, stroke'?, chronic kidney
disease (CKD)", polypharmacy, and reduction in hepatic clear-
ance, which occurs with aging®'®.

The orthostatic hypertension (OHY) is also associated with
cardiovascular and overall mortality’”**. OHY is characterized
by an increase of at least 20 mmHg in blood pressure between
one and two minutes after an individual has stood up”.

Thus, the aim of this study was to estimate the association
between orthostatic changes (OC) in blood pressure and over-
all mortality in elderly cardiopath patients.

METHODS

This was a cohort study with a comparison of groups. The sam-
ple consisted of 455 elderly patients aged 65 and over, diag-
nosed with cardiovascular disease, selected consecutively, and

treated at the general cardiology outpatient clinic of a referral

'Universidade de Pernambuco, Postgraduate Program in Health Sciences - Recife (PE), Brazil.
2Universidade de Pernambuco, Postgraduate Program in Therapeutic Innovation - Recife (PE), Brazil.

*Corresponding author: laurinhaupe@yahoo.com.br

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on Aug 07, 2021. Accepted on Nov 01, 2021.

Rev Assoc Med Bras 2022;68(1):19-23


https://orcid.org/0000-0002-5807-5449
https://orcid.org/0000-0001-8836-7875
https://orcid.org/0000-0002-7570-8199
https://orcid.org/0000-0003-3118-7720
https://orcid.org/0000-0002-2540-6141
https://orcid.org/0000-0002-2734-2284
https://orcid.org/0000-0002-5301-7741
http://orcid.org/0000-0001-8967-5693
mailto:laurinhaupe@yahoo.com.br
https://doi.org/10.1590/1806-9282.20210199

Orthostatic changes and survival in the elderly

hospital in Pernambuco, Brazil, from October to November
2015 and monitored until July 31, 2018.

Participants were examined on the day of inclusion in the
study with a physical examination performed by measuring
the blood pressure while lying down, sitting, and standing,
with an interval of three minutes between each, together and
an interview to collect biological characteristics, life habits,
comorbidities, and use of medications. The search for infor-
mation on deaths was conducted via the Mortality Information
System (SIM) throughout the whole study period.

Patients were excluded from the study if they were prevented,
for any reason, from assuming the orthostatic position without
the help of third parties for five minutes, together with those
who had taken cardiovascular medication up to two hours prior
to measuring the blood pressure, or presented with uncorrected
severe bilateral hearing loss, severe cognitive impairment, and
without a legal guardian.

The exposure groups were formed according to their OC
in blood pressure following the requirements of the Brazilian
Guidelines for Hypertension. OH was defined by a drop in
the blood pressure of at least 20 mmHg in systolic pressure
or at least 10 mmHg in diastolic pressure after standing for
one, three, or five minutes. OHY was defined by an increase
in blood pressure of at least 20 mmHg after standing up for
two minutes?.

A descriptive analysis of the characterization and descrip-
tion of the participants was conducted regarding the biologi-
cal variables, comorbidities, and the medications being taken.
The densities of death incidence in 100 person-years and their
confidence intervals were estimated according to the condition
of the OH and OHY. The associations were analyzed inde-
pendently. The survival probability was calculated and repre-
sented by the Kaplan-Meier curve and the differences between
the survival functions were tested according to the condition
of the OH and OHY by the Log-Rank test.

In the multivariate analysis, possible confounding factors
were analyzed by comparing the groups of patients according
to the condition of the OH and OHY, with the biological vari-
ables, comorbidities, and medications being taken. The assess-
ment was performed using the chi-squared, Fisher’s exact, or
Pearson test, and ANOVA was used to compare the mean val-
ues. The adjusted measures were estimated by Cox regression
analysis. The inclusion criterion for selecting the confound-
ing variables in the adjustment of the hazard ratio (HR) was
a significance of up to 20% in the analysis of the comparison
of groups according to exposure (p<0.2). The level of signifi-
cance adopted in the analysis of associations was 5% (p<0.05).

20

All patients selected for the study signed the Informed
Consent Term and the study is in accordance with that described
in resolution no. 466/2012, in addition was approved by the
Research in Ethics Committee of the Hospital Complex HUOC/
PROCAPE (CAAE: 84801918.4.0000.5192).

RESULTS

A total of 455 patients participated in the study, of which 46 were
diagnosed with OH (10.1%), 91 with OHY (20%), and 318 pre-
sented with no OC (69.9%). Table 1 describes the biological, life-
style, and clinical characteristics of the study population. The mean
age did not differ between groups (72.7+6.4 years). There was
a higher frequency of females, with no difference between the
exposure groups. With regard to lifestyle, there was no predom-
inance of either alcohol or illicit drugs use between the groups.

Among the most frequent, arterial hypertension was
reported by 94% of patients, and was predominant in all groups.
More than half (51%) presented with coronary artery disease
(CAD), 53% presented dyslipidemia (DLP), and 35.8% dia-
betes. With regard to the use of medications, polypharmacy
was present in 23.2% of patients (taking four or more medica-
tions per day). Almost all patients used antihypertensive drugs
(99.87%), where the most commonly used were betablockers
(72%) and diuretics (58.9%) (Table 1).

A total of 52 deaths were registered during the 36-month
follow-up period, average follow-up time was 24.7 months,
with an average of 6 deaths/year for every 100 patients.
According to Figure 1, the cumulative probability of death in
the first 12 months of follow-up was 4.8% and in 24 months,
10.7%. Survival in relation to the exposure groups presented
no statistically significant difference (p=0.504).

The mortality rate per year related to the OH group was
6.8 and in patients with OHY the rate was 7.9 deaths per 100
person-years. After estimating the risk of death adjusted by con-
founding factors, the HR was neither statistically significant
for the OH group nor the OHY group (Figure 2).

Diseases of the cardiocirculatory system were responsible
for the highest number of deaths in the group with no OC
(54.8%) and in the group with OH (42.9%). The deaths of
patients in the OHY group were attributed to respiratory sys-
tem diseases (42.9%).

DISCUSSION

In the present study, in a sample of 455 elderly cardiopath
patients monitored on an outpatient basis, aged between 66 and

Rev Assoc Med Bras 2022;68(1):19-23



Chaves,L.M.S. M. et al.

Table 1. Biological, lifestyle, and clinical characteristics of the elderly
patients according to the classification of orthostatic changes.

Characteristics

Age (meanSD) | 72.545.9 |72.4+82|73.7+7.1] 0265
Sex
Male 150(47.2)|18(39.1)|37 (40.7)| 0.380
Female 168 (52.8)|28 (60.9)[54 (59.3)
Alcohol
Yes 34(10.7) | 3(6.5) | 8(8.8) | 0.626
No 284 (89.3)[43(93.5)|83 (21.2)
[llicit drug use
Yes 3(0.9) 0(0) 1(1.1) [ 0.789
No 315(99.1)[46 (100) |90 (98.9)
Hospitalization in the last 12 months
Yes 92(29.2) [10(21.7)|22 (24.4)| 0.439
No 223(70.8)[36(78.2)|68 (75.6)
Comorbidities
Atrial fibrillation 41(12.9) | 7(16.2) [18(20.0)| 0.235
Arterial hypertension 297(93.4)|45 (97.8)|84 (92.3)| 0.438
Diabetes mellitus 107 (33.6)|19 (41.3)|36 (39.5)| 0.406
Dyslipidemia 175 (55) |18(39.1)|47 (51.6)| 0.127
CAD* 179 (56.3)|19 (41.3)|45 (49.4)| 0.114
CKD* 28(8.8) | 6(13) | 6(6.6) | 0.453
Hypothyroidism 15(4.7) | 3(6.5) | 6(6.6) | 0.720
Parkinson’s disease 8(2.5) 1(22) | 1(1.1) | 0.719
Stroke 43(18.5) | 4(8.7) | 8(8.8) | 0.360
Cardiac insufficiency 117 (36.8)|13(28.3)|32 (35.2)| 0.526
Previous depression 51(16) | 8(17.4) |17 (18.7)| 0.830
Anemia 21(6.6) | 5(10.9) [11(12.1)| 0.186
Medication use
Antihypertensive drugs | 318 (100) |46 (100) |20 (98.9)| 0.135
Vasodilators 28(8.9) | 6(13.6) | 10(11) | 0.550
Betablockers 231(72.6)|30(65.2)|67 (73.6)| 0.539
Calcium blockers 99(31.1) (22 (47.8)| 20(22) | 0.008
ACEI*or Ara Il* 140 (44) (22(47.9)|36(39.6)| 0.619
Diuretics 192 (60.4)|24 (52.2)|52 (57.1)| 0.532
Antidepressants 21(6.6) 1(2.2) | 8(8.8) | 0.337
Sedatives 49(15.5) | 5(10.9) [19(20.9)| 0.277
Nitrates 72(22.6) | 7(15.2) | 20(22) | 0.521
Number of classes of medication
One 25(7.9) | 4(8.7) |14(15.4)| 0.535
Two 91(28.8) |13(28.3)[26(28.6)
Three 126(39.9)| 17(37) |31(34.1)
Four or more 74 (23.4) [12(26.1)| 20(22)

OC: orthostatic changes; OH: orthostatic hypotension; OHY: orthostatic
hypertension; CAD: coronary artery disease; CKD: chronic kidney disease;
ACEI: angiotensin-converting enzyme inhibitor; ARA II: angiotensin I
receptor antagonists.
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Figure 1. Overall survival curve.

Figure 2. Overall survival related to classification of orthostatic changes.

78 years, the prevalence of OH was 10.1%, similar to studies
by Ong et al. (2017)* and Freud et al. (2018)", which demon-
strated a prevalence of 7.8 and 18%, respectively. Both stud-
ies assessed OH in elderly people in the same age group as the
present study, also monitored on an outpatient basis.

With regard to OH and overall mortality, our results have
demonstrated that there was no statistically significant associa-
tion (HR 1.30; 95%CI 0.53-3.14; p=0.567), thereby corrobo-
rating the findings by Szyndler et al.'®, who assessed the impact
of OH on cardiovascular and noncardiovascular mortality in
209 octogenarians over a period of 24 months, and also reported
no association with mortality. In the studies by Veronese et al."”
and Freud et al.””, OH was associated with overall mortality in
the univariate analysis. However, after adjusting the multivari-
ate analysis, this association was no longer significant.
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According to Freud et al."?, both in the group of patients
aged 75 years and under and in the group aged 75 years and
over (which included fragile older adults), no association was
reported between OH and overall mortality in the multivariate
analysis. A similar result was observed in the study by Veronese
etal.’”, who monitored 2,786 older adults for four years, with the
same mean age and after adjusting for confounding factors, the
association of OH was no longer significant for overall mortality.

However, OH was a risk factor for death related to noncar-
diovascular diseases. The aforementioned studies have a larger
sample size, a longer follow-up time, and a higher prevalence of
older people with OH, reinforcing the evidence from the pres-
ent study of no association between OH and overall mortality.

In our sample, OHY was observed in 20% of the older
patients, an above-average prevalence for large studies such as
those by Bursztyn et al.*? and Veronese et al.'®, who assessed elderly
patients with OHY monitored on an outpatient basis. The study

1.2, a cohort that monitored 1,441 elderly

by Bursztyn et a
patients, who aged 85-95, for 10 years, reported a prevalence
of OHY of only 3 to 4%.

In the present study, there was no increase in OHY-related
mortality (HR 0.95; 95%CI 0.65-1.39; p=0.34), a result sim-
ilar to that reported by Weiss et al.?, in a prospective cohort of
474 hospitalized older patients, aged between 75 and 87 years,
who assessed the association between OHY and mortality.

It should be noted that there are divergences in the litera-
ture regarding OHY and its association with mortality. In the
study by Veronese et al.”?, in relation to OHY, there was an
association both with overall mortality (HR 1.23; 95%CI
1.02-1.39; p=0.03) and with diseases of the cardiovascular
system (HR 1.41; 95%CI 1.08-1.74; p=0.02) after adjusting
for confounding factors.

Studies related to the association of mortality with OHY
have different characteristics, which may explain the different
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