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Hypertension, hypotension, longevity and dementia
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Abstract

High blood pressure at midlife has been consistently identified
as a risk factor for dementia in late life, while dementia onset is typ-
ically associated with a subsequent decline of blood pressure values.
A previous meta-analysis of randomized controlled studies of anti-
hypertensive treatment in old age has shown a borderline effect of
active treatment in reducing the risk of dementia. The cognitive sub-
studies of SPRINT (SPRINT-MIND) and of HOPE-3, published in
2019, were aimed at assessing the cognitive effect of aggressive
antihypertensive treatment. In SPRINT-MIND, that included sub-
jects with high vascular risk, the risk of dementia (primary out-
come) did not differ between groups, but the risk of mild cognitive
impairment was significantly reduced in the treatment group.
Conversely in HOPE-3, that included subjects with intermediate
vascular risk, no significant cognitive effect was observed, with a
trend for a better outcome in the placebo arm in the subgroup with
lower baseline systolic blood pressure. These data add to observa-
tional studies showing detrimental cognitive effect of lower blood
pressure values in very old subjects, with cognitive impairment, dis-
ability, and complex health problems. Regarding longevity, obser-
vational studies confirm protective effects of lower blood pressure
values, although systolic blood pressure <130 mmHg are associated
with greater mortality risk in subjects with cognitive and/or motor
impairment. On the whole antihypertensive treatment might
decrease the risk of cognitive impairment in older, robust, high vas-
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cular risk subjects. Yet the presence of cognitive impairment might
modify the prognostic effect of antihypertensive treatment and
advise against aggressive blood pressure lowering.

Blood pressure and dementia risk in life course

During last 20 years, several longitudinal studies have identi-
fied an association between blood pressure values at midlife and
cognitive decline and/or dementia [1]. More recently, in the US
Atherosclerosis Risk in Communities cohort, a dose-response
relationship was observed between systolic blood pressure (SBP)
at midlife, especially in untreated hypertensives, and cognitive
deterioration over a 20-year follow-up. Of notice, no association
was observed between BP at the end of follow-up and cognitive
decline [2]. Lifetime studies, which have followed blood pressure
and cognitive function trajectories for over 30 years, have con-
firmed this bimodal association, as subjects bound to develop
dementia in old age had higher blood pressure values until the age
of 75, especially if not receiving antihypertensive drugs, and then
showed a sharper blood pressure decline than those maintaining a
normal cognitive function [3]. These data suggest that the poten-
tial “window of opportunity” for antihypertensive treatment pre-
venting subsequent cognitive decline possibly ranges from midlife
to “young old” age and that long-term antihypertensive treatment
is possibly needed to observe a beneficial effect.

Randomized controlled trial of antihypertensive
treatment with cognitive outcome

The long-time course needed to observe a clear association
between high blood pressure and dementia risk hinders the obser-
vation of a consistent effect of cognitive protection in randomized
controlled trials of antihypertensive treatment in old age, that have
been typically powered to detect a reduction of major vascular
events and mortality over shorter time periods.

The open label extension of the randomized controlled Syst-Eur
was the only single study showing a statistically significant benefit
of antihypertensive treatment against dementia, with a 55%
decreased incidence at 4-year follow-up [4]. The placebo-controlled
HYVET study included subjects aged 80+ with isolated systolic
hypertension and was stopped after only 2 years only for the clear
superiority of active treatment on vascular outcomes and all-cause
mortality, thus being unable to show a significant effect on cogni-
tion [5]. The meta-analysis of Syst-Eur, HY VET and other available
placebo-controlled trials showed a borderline significant, protective
effect of antihypertensive treatment against incident dementia, with
large heterogeneity among different studies [5].
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In 2019 the cognitive-sub-studies of two large randomized
controlled trials have been published. SPRINT trial had previously
shown the efficacy of an aggressive antihypertensive treatment
(target <120 mmHg) over a standard treatment (<140 mmHg) in
reducing the risk of a composite endpoint of cardiovascular mor-
tality plus major cardiovascular events in a population with high
vascular risk, but excluding subjects with previous stroke, diabetes
mellitus, heart failure, orthostatic hypotension, and dementia [6].
For this reason the trial was stopped prematurely after 3.2 years,
but open-label follow-up went-on, including the secondary pre-
planned cognitive outcome, that was the objects of the SPRINT-
MIND sub-study [7]. Among 8563 subjects included in this study
(mean age 67, mean SBP 140 mmHg, mean BMI 30) no significant
between-group difference was observed in the primary outcome of
dementia onset after a 5.1-year follow-up. Yet a significant differ-
ence was observed between treatment and placebo group for the
onset of mild cognitive impairment and the composite outcome of
mild cognitive impairment plus dementia, with a 15% risk reduc-
tion estimate [7]. Conversely, in HOPE-3 trial, the addition of an
antihypertensive treatment (candesartan plus hydrochlorothiazide)
to standard treatment of participants at intermediate risk, who did
not have cardiovascular disease and had not a clear indication to
renin-angiotensin axis inhibition, did not show any effect on the
primary outcome of cardiovascular mortality plus major cardiovas-
cular events [8]. A group of 1,626 subjects aged 70+ (mean age 74,
mean SBP 140, mean BMI 27) was included in the cognitive sub-
study, that showed no effect on the pre-specified cognitive out-
come (performance in the Digit-Symbol Substitution Test) after a
5.7-year follow-up [9]. Moreover, in a subgroup analysis, a lower
cognitive decline was observed in the placebo arm among subjects
with lower baseline SBP (<133 mmHg), with a significant blood
pressure/treatment group interaction [9]. This might suggest that in
an older population with a lower risk profile compared with
SPRINT, aggressive blood pressure lowering might not be benefi-
cial for cognition, or even potentially harmful.

Blood pressure and cognitive outcome:
effect modifiers in cohort studies

Due to uncertainties deriving from randomized controlled tri-
als, finding of observational studies are of interest, especially those
focusing on the effect modifiers of the association between blood
pressure and cognitive outcome. The association of blood pressure
with cognitive decline and Alzheimer’s disease at older ages is
uncertain and several data, including a meta-analysis [10], suggest
that it might be even reverted in comparison with younger age.
Comparing the data from two Dutch epidemiological studies, an
association between high blood pressure and cognitive decline
after an 11-year follow-up has been observed for subjects aged 65-
75, while the reverse association has been observed for subjects
aged 85 after 5 years [11].

Biological aging and functional status might modulate the BP-
cognition association in old age. Indeed, in subjects aged 85+
years, the protective effect of higher BP on cognition was particu-
larly evident among subjects who already showed a baseline dis-
ability in activities of daily living [12]. In an Italian clinical sample
of 172 subjects with dementia or mild cognitive impairment aged
65+ (mean age 79, mean Mini Mental State Examination 22/30), in
whom BP was assessed with 24-hour ambulatory monitoring, the
risk of cognitive decline at 9 months was increased in subjects with
lower mean daytime SBP (<129 mmHg) actively treated with anti-
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hypertensive drugs [13]. Consistent with these data, in a recently
published study on 1,266 subjects aged 75+ in primary care (mean
age 82, mean Mini Mental State Examination 27/30) the associa-
tion between baseline SBP and cognitive decline after 1 year dif-
fered according to health status and ongoing antihypertensive
treatment [14]. In fact SBP<130 mmHg was associated with
greater cognitive decline at follow-up only among subjects identi-
fied as having “complex health problems” (functional, somatic,
mental, social) and treated with antihypertensive drugs [14].

Cognitive impairment as modifier of prognostic
effect of antihypertensive treatment

A further issue regarding the role of cognition in antihyperten-
sive treatment choice is associated with the assessment of patient’s
vulnerability. In fact, it has been proposed that the presence of
motor and cognitive impairment might be markers of increased
susceptibility to adverse events associated with antihypertensive
treatment [15]. In particular, the large group of older subjects
already suffering from cognitive impairment might represent a
subpopulation at high risk for brain hypoperfusion. In fact in a
Swedish population-based study no association was observed
between blood pressure and mortality in 3,014 older subjects
(mean age 73, 13% with cognitive impairment defined as Mini
Mental State Examination <26 and/or dementia diagnosis). Yet
stratifying for motor impairment (gait velocity <0.8 m/sec) and/or
cognitive decline, impaired subjects showed the greatest mortality
in the subgroup with SBP <130 mmHg, while unimpaired subjects
showed the lowest mortality in the SBP <130 mmHg subgroup
[16]. On the other hand, in a large Medicare cohort of older sub-
jects treated with antihypertensive drugs, blood pressure values
were not associated per se with an increased risk of fall, while the
presence of cognitive impairment was. On the whole, available
data caution against an excessive blood pressure lowering among
subjects with cognitive impairment, due to uncertainties about ben-
eficial effects and increased risk of adverse events [17].

Conclusions

Available data support the long-term risk of cognitive impair-
ment associated with high blood pressure. Antihypertensive treat-
ment might reduce the risk of cognitive decline also when started
in old age, at least in subjects with a high vascular risk profile and
without “frailty conditions”, including ongoing functional or cog-
nitive impairment. Conversely, when cognitive impairment is
already present, it may negatively interact with low blood pressure
values and, most important, with antihypertensive treatment, with
several data suggesting that reducing SBP under 130 mmHg might
not be advisable in this population. Optimal blood pressure target
in cognitively impaired older subjects still needs to be identified.
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