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Resume: Purpose of the study— to
assess the prevalence and impact on mortality of
arterial hypertension (AH) and orthostatic
hypotension (OH) in supercentenarians (95 years
and older).

Materials and methods The study participants
were 82 supercentenarians aged 95 years and
older (minimum age 95 years, maximum 105
years) who underwent a comprehensive geriatric
assessment at home by a multidisciplinary team
(geriatrician, nurse and social  worker).
Prospective observation lasted 3 years (36
months).

Results: History of hypertension was noted in
78%. The mean systolic blood pressure (SBP) in
the supine position was 151 + 27.9 mmHg (100 to
216 mmHg), and diastolic blood pressure (DBP)
was 74 + 12.8 mmHg (44 to 197 mmHg). OH was
detected in 31% of 61 centenarians who
performed the orthostatic test. The presence of
OH was not associated with a higher intake of
antihypertensive  drugs.  Forty-four  study
participants died within 3 years. Blood pressure
(BP), history of hypertension, and the presence of
OH did not affect mortality (p > 0.05).
Conclusions: Supercentenarians have a wide
range of SBP and DBP, a high prevalence of
hypertension and OH. Blood pressure level, the
presence of hypertension and OH did not affect
mortality over 3 years. Additional studies are
needed to better understand the health status of
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centenarians and the factors affecting the
prognosis.

Keywords: geriatrics, long-livers, orthostatic
hypotension, arterial hypertension.

Relevance of the topic

Arterial hypertension (AH) is one of the most common diseases that reduces life expectancy and
worsens quality of life. Its prevalence worldwide has increased from 600 million in 1980 to 1
billion in 2008, which is associated with both an increase in the overall population and an increase
in life expectancy [1]. The prevalence of AH increases with age. According to a meta-analysis of
national databases in the UK (2006), Canada (2007—-2010), and the United States (2007—-2009), the
prevalence of AH in the elderly (age group 60 to 80 years) is, on average, twice as high as in
middle-aged people (40-59 years), and varies from 53.2 to 63.7% in older patients and from 18.4
to 31.1% in middle-aged people [2]. The prevalence of orthostatic hypotension (OH) increases
with age and occurs in 23% of people over 60 years of age [3]. OH can explain the phenomenon
of blood pressure (BP) variability in elderly patients and is caused by high arterial stiffness,
impaired baroreflex function, and decreased renal function [4]. Studies have shown that the
presence of OH is an independent adverse prognostic factor for the development of cardiovascular
complications, cognitive impairment and dementia, decreased functional status, loss of autonomy,
and increased overall mortality [5]. OH is often associated with hypertension [6]. Most studies
devoted to hypertension and OH did not include patients from the long-livers group (95 years and
older).

The aim of our researchThe aim was to assess the prevalence of hypertension and OH among
individuals approaching or having crossed the 100-year mark (95 years and older), as well as to
assess their impact on survival during a 3-year prospective observation.

Materials and methods

Informed consent for the examination could be signed by the centenarian or his/her
relative/guardian. The home visit to the centenarian was carried out accompanied by an assigned
social worker. The study involved 82 centenarians aged 95 years and older (mean age was 98
years, minimum 95 years, maximum 105 years, standard deviation (SD) 1.9, of whom 87.8% were
women) (Table 1). The study participants were examined at home by a mobile geriatric team
(geriatrician, nurse and social worker) in the presence of relatives/guardians and/or caregivers.
During the visit, the doctor conducted a physical examination, including measurement of blood
pressure and heart rate. The measurement was carried out by the auscultatory method using a
mechanical tonometer that passed the metrological examination in accordance with the current
regulations. The measurement was performed in the supine position (in the study participants with
severely limited physical activity — those who did not get out of bed) or sitting and 1 and 3 minutes
after standing up. The criterion for OH was a decrease in systolic BP (SBP) by 20 mmHg or more
and/or diastolic BP (DBP) by 10 mmHg or more 3 minutes after standing up [7]. The history of
hypertension was clarified using available medical records. Information on current medication use
was collected by interviewing the centenarian him/herself, relatives, caregivers, and social workers
helping to purchase medications. Information on life status after 3 years was obtained by telephone
contact with centenarians, relatives/caregivers, or by requesting the appropriate social service
center. Statistical analysis was performed using GraphPad Prism Version 8.1.1. The results are
presented as mean values (x standard deviation, M + SD). Qualitative values were compared using
x2 (Ch-square). Survival was assessed using Kaplan-Meier survival curve analysis. Differences
were considered statistically significant at p < 0.05.
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Results

Prevalence of hypertension. A history of hypertension was detected in 64 of 82 study participants
(78%). Of the examined, 53 (72.8%) were receiving antihypertensive therapy at the time of
examination. Multicomponent antihypertensive therapy (3 or more drugs) was received by 8
people (14%), 27 people (42.2%) were taking only 1 drug. Drugs from the class of angiotensin-
converting enzyme inhibitors and beta-blockers were the most common, and the frequency of their
use was 35.9% and 32.8%, respectively. Drugs from other groups were taken by elderly patients
less often: calcium channel blockers in 23% of cases, diuretics in 20% of cases. None of the
subjects included in the study received therapy with centrally acting drugs and/or alpha-blockers.
The mean SBP was 151.4 £ 27.9 mm Hg. SBP — 74 £ 12 mmHg, DBP — 74 £ 12 mmHg (Table
2). At the time of examination, 30% of the study participants had SBP less than 140 mmHg, and
17.8% had more than 180 mmHg. An orthostatic test was performed on 61 centenarians (14
refused, 7 could not assume an upright position). The magnitude of the decrease in SBP and DBP
averaged 8.5 £ 17.3 mmHg (maximum decrease 50 mmHg) and —0.7 £ 11.5 mmHg (maximum
decrease 36 mmHg).

Nineteen (31.1%) centenarians had OH. No differences in the prevalence of OH were found
between individuals with and without hypertension: OH was registered in 15 centenarians (34.1%)
with hypertension and in 4 (23.5%) without hypertension (p > 0.54). The number of
antihypertensive drugs taken by centenarians with and without OH did not differ significantly: 1.6
+1.1versus 1.1+ 1.1 (p=0.08). After 3 years, vital status data were obtained for 69 participants:
25 (36.2%) centenarians were alive and 44 (63.8%) had died. Among survivors, SBP and DBP
values at the initial examination were 156.8 + 24.7 and 78.61 + 13.4 mmHg. Accordingly,
hypertension was registered in 72%, and OH in 31.6%; among those who died, hypertension was
registered in 84.1%, and OH in 32.3%; SBP and DBP at the initial examination were 145.9 £+ 25.2
and 72.2 + 13.9 mm Hg, respectively. Kaplan-Meier survival analysis did not reveal an association
between mortality and the level of SBP and DBP, or the presence of hypertension or OH.

Discussion: The number of people reaching the age of 90-100 years is growing progressively
every year. According to foreign publications, about 15% of women and 12% of men born in 1950
will live to be 90 years old, and more than 50% of those born in 2000 will be able to celebrate their
100th birthday [8]. The increase in life expectancy is explained primarily by the improvement in
the quality of medical care. At the same time, it is known that in people who live to such an
advanced age, the development of age-associated diseases does not occur or occurs significantly
later in life [11]. This phenomenon is sometimes called "negligible aging™ [10]. Another feature
of very elderly patients is that traditional risk factors (hyperlipidemia, hyperglycemia) may not
affect life prognosis, or the relationship with them may be inverse compared to younger people
(for example, high total cholesterol is associated with lower mortality in people aged 85 years and
older) [12, 13]. A J-shaped relationship has been described for BP and the risk of death in elderly
patients; studies conducted in the USA (war veterans over 80 years old) and Europe (INVEST)
demonstrated that in groups with SBP above 139 mm Hg and DBP above 89 mm Hg, survival was
higher than in groups with more stringent BP control [14, 15]. In our study, a history of
hypertension did not affect 3-year survival. We also did not find an effect of OH on survival, unlike
the Honolulu Heart Program study, which noted an increase in mortality in men aged 71 to 93
years with OH [5]. The differences in the results can be explained by the older age of the patients
included in our study, as well as a relatively small proportion of men in our sample (n = 10, 12.2%).
Supercentenarians were not included in most multicenter studies devoted to the determination of
modifiable risk factors affecting survival. At present, it is known that hypertension and OH are
widespread in this age group. Foreign studies have demonstrated that some of the known risk
factors cannot be used for this age group [12, 13]. Due to the resulting complexity of using standard
prognostic factors and the uniqueness of the 100-year-old cohort, people need to continue research
into creating algorithms for a personalized approach.
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Conclusion

Supercentenarians have a wide range of SBP and DBP, and a high prevalence of hypertension and
OH. According to our study, BP level, hypertension and OH do not affect mortality in the
supercentenarian group over 3 years. Additional studies are needed to better understand the health
status of centenarians and the factors affecting the prognosis.
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