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High blood pressure in dementia: How low can we go?
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1 | INTRODUCTION

The relationship between arterial hypertension and impairment of
cognition is important since the prevention of hypertension, early
intervention, and adequate control of blood pressure could modify
the current high prevalence and global incidence of mild cognitive
impairment (MCI) and dementia.

Hypertension is an important public health concern. Its prev-
alence keeps increasing, and it is a risk factor for several adverse
health outcomes (CHD, stroke, heart failure, CKD, and a decline in
cognitive function).? Approximately 365 million people in Asia were
classified as elderly in 2017. This number is rising and expected to
reach approximately 520 million by 2030. The risk of hypertension
and cognitive impairment/dementia increases with age.3

Recent data also show that the prevalence of hypertension and
age-related dementiais increasing in Asian countries.*> Furthermore,
dementia in the oldest old group is also considered a growing public
health issue.®

Patients with uncontrolled hypertension have a higher risk of
developing not only stroke and heart disease but also dementia.’
Although less evidence has been found between late-life blood
pressure (BP) and cognitive decline, many studies, especially longi-
tudinal studies, have consistently shown that hypertension, espe-
cially in midlife, is a risk factor for cognitive decline and dementia.””
However, the necessity of blood pressure treatment remains con-
troversial.”1° This study aims to discuss possible treatments for high
blood pressure in the elderly and how to assign an optimal target for

lower BP relative to cognitive outcomes.

2 | THE EVIDENCE FROM
OBSERVATIONAL STUDIES

From longitudinal studies, we already know that the treatment and
control of hypertension protects against dementia.®*! However, the

cutoff for the lowest BP as a treatment target remains controversial,

age-related dementia is rising in Asian countries, including in the oldest old group.
This study aims to discuss possible treatments for high blood pressure in the elderly
and propose an optimal target for BP relative to cognitive outcomes. This review dis-
cusses several studies on related blood pressure treatments that remain controversial
and the consequences if the treatment target is too low or aggressive. Longitudinal,
cross-sectional, and RCT studies were included in this review. An optimum systolic
blood pressure of 120-130 mm Hg is recommended, especially in nondiabetic hyper-
tensive patients with significant risk factors. In the oldest old group of patients, hy-
pertension might have a protective effect. The use of calcium channel blockers (CCB)
and angiotensin receptor blocker (ARB) is independently associated with a decreased
risk of dementia in older people. However, personalized care for patients with hyper-

tension, especially for patients who are frail or very old, is encouraged.

including the optimal target when lowering BP for the prevention of
dementia and regarding the class of drugs that may have neuropro-
tective effects.

The evidence in several studies is mixed, including results that
show a significant association between high BP and worsening cog-
nitive function, no association, a U-shaped association, or even the
opposite association.’®1%14 One large study—the Framingham Heart
Study—also reported no significant association between late-life BP
and cognitive function.t®

Other longitudinal studies have shown an association between
reduced cognitive function on processing speed and verbal memory
and elevated BP in midlife, defined as a systolic BP (SBP) of 120-
139 mm Hg and diastolic blood pressure (DBP) of 80-89 mm Hg.*
However, a few other studies reported either no association or a
U-shaped association, which is an elevated risk at lower and higher
BP, between hypertension in midlife and cognition in late life.10121417

A systematic review was performed by Sharp et al to explore
whether hypertension is associated with the incidence of vascular
dementia (VaD).18 Eleven studies fulfilled the inclusion and exclusion
criteria, with 6 cohort studies and 5 cross-sectional studies, which
included 425 patients with VaD and 7698 control subjects in cohorts
studies, and 343 VaD and 2159 control in cross-sectional studies.
Prevalence studies reported a significant relationship between hy-
pertension and an increased risk of VaD, with an odds ratio (OR) of
4.84. The incidence of VaD showed an OR of 1.59.%8

In this systematic review, the OR in prevalence studies was more
than three times greater than that obtained from incidence stud-
ies (1.59:4.84), and since the average age of the VaD patients was
significantly higher than that of the control group in the prevalence
study, these result indicate that age is a likely risk factor for VaD
(Table 1).*®

The Hisayama Study was conducted in 1988, with 682 resi-
dents aged 65 to 79 years enrolled in the study, and it investigated
the association between midlife and late-life BP with the risk of
dementia.!? After adjusting for potential confounding factors, in-

cluding age, sex, education level, use of antihypertensive agents,
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(Continued)

TABLE 1

Results

Groups Intervention

Measurement

Study Setting/ Population

Study

2
=
y
<

Adjudicated probable dementia

The median intervention

Participants were ran-

For white participants scoring

102 sites in the United States and

SPRINT MIND*®

occurred in 149 participants in the
intensive treatment group vs 176
in the standard treatment group

period was 3.34 y with total
median follow-up of 5.11 y

SBP goal of less than

domized to a systolic

lower than 19 (with < 12 y of
education) or lower than 21
(with > 12 y of education) on
the MoCA, nonwhite par-

Puerto Rico among adults aged

blood pressure goal of

50 years or older with hypertension
but without diabetes or history of

stroke.
Among 9361 randomized participants

TURANA ET AL.

either less than 120 mm
Hg (intensive treatment

group; n = 4678) or less
than 140 mm Hg (stand-
ard treatment group;

(7.2 vs 8.6 cases per 1000 person-
years; hazard ratio [HR], 0.83; 95%

Cl, 0.67-1.04). Intensive BP control
significantly reduced the risk of

120 mm Hg (intensive

4678)

or an SBP goal of less than

treatment group; n

ticipants scoring lower than 17
(with < 12 y of education) or

(mean age, 67.9 years; 3332 women

140 mm Hg (standard treat-

lower than 19 (with = 12 y of

[35.6%]), 8563 (91.5%) completed at

mild cognitive impairment (14.6
vs 18.3 cases per 1000 person-

4683).

ment group; n

4683).

n=

education) on the MoCA, or any
participant with a decrease of 5

least 1 follow-up cognitive assessment

years; HR, 0.81; 95% Cl, 0.69-0.95)

and the combined rate of mild

or more points from a previous

MoCA assessment,

cognitive impairment or probable
dementia (20.2 vs 24.1 cases per

1000 person-years; HR, 0.85; 95%

Cl, 0.74-0.97).

diabetes mellitus, chronic kidney disease, serum total cholesterol,
body mass index, history of stroke, smoking habits, and alcohol
intake, the risk of VaD increased progressively with elevated BP
levels, but not all elevated BP caused dementia. The hypothesis
proposed from the study was that the vascular damages related to
hypertension in the brain begin earlier in the life span and grad-
ually become less reversible.” In addition, the effects of midlife
hypertension to the brain can be seen through arteriosclerosis
measurement, including pulse wave velocity.” Moreover, midlife
hypertension is also a significant predictor of white matter hyper-
intensity volume progression and worse performance in executive
function.2°

In the Framingham Heart Study (FHS), the risk of cardiovascu-
lar disease (CVD) following 10 years of follow-up among persons
with SBP 130-139 mm Hg and/or DBP 85-89 mm Hg and SBP 120-
129 mm Hg and/or DBP 80-84 mm Hg was significantly higher com-
pared with that of their counterparts with SBP <120 mm Hg and
DBP <80 mm Hg.*

Atherosclerosis Risk in Communities (ARIC) and Women's
Health Initiative (WHI) studies also showed that individuals with
SBP of 120-139 mm Hg and/or DBP of 80-89 mm Hg had an in-
creased risk of CV events compared with the risk in persons with
SBP <120 mm Hg.2%2

A large meta-analysis of data from 61 population-based longi-
tudinal epidemiological studies showed a strong continuous graded
relationship between SBP and CVD death risk for all age deciles
between 40 and 89 years, independent of other CVD risk factors,
beginning at SBP levels of approximately 115 mm Hg.%®

The newest published research from community-based cohort
study in United States showed increased risk of dementia was found
in midlife and late-life hypertension group (HR 1.49; 95% Cl, 1.06-
2.08), and both increased risk of dementia and mild cognitive decline
were found in midlife hypertension and late-life hypotension group
(HR 1.62; 95% Cl, 1.11-2.37) (HR 1.65; 95% Cl, 1.01-2.69) compared

with midlife and late-life normotension group.?*

3 | TARGET BP IN THE OLDEST OLD

The effect of hypertension in the group of oldest old (aged 80 or
older) from the Leiden 85 plus study showed a 10 mm Hg increase
in SBP was associated with better cognitive performance in global
tests and several domain-specific tests, independent of cardiovas-
cular risk factors, and heart failure.?

Another oldest old study, the Newcastle 85 plus, showed that
having high BP defined as SBP/DBP 2130/85 mm Hg or treatment
was associated with better global cognitive function over 5 years.?
The Vantaa 85 plus study also reported the same result, where
lower SBP increased mortality among people aged 85 or more
with no significant relationship between baseline BP and dementia
occurrence.?”?8

Studies of the association of high BP with dementia are not con-

sistent and age dependent. Understanding long-term trajectories in
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blood pressure of those who do and do not develop dementia can
help clarify the issue.

Early antihypertensive use may reduce the extent of this decline,
but further research is required to identify the risks and benefits of
lowering BP when neurodegenerative processes are at a more ad-

vanced stage.

4 | TARGET OF BP IN THE FRAIL AND
ELDERLY

Frailty is a common problem in the elderly and affects their cognitive
performance and functional abilities.?’ Among faster walkers, those
with elevated systolic BP (2140 mm Hg) had a greater adjusted risk
of mortality compared with those without. Among slower walkers,
neither elevated systolic nor diastolic BP (290 mm Hg) was associ-
ated with mortality. In participants who did not complete the walk
test, elevated BP was strongly and independently associated with a

lower risk of death.%°

5 | PROGRESSIVE DECLINE IN BP IN
EARLY STAGES OF DEMENTIA

Neurodegenerative process affecting brainstem and hypothalamic
nuclei could influence arterial pressure regulation and systemic
metabolism. Associated systemic changes such as weight loss and
increased frailty are secondary to the onset of cardiovascular dis-
eases, for instance myocardial infarction and congestive heart fail-
ure can reduce the ability of heart to maintain systemic and cerebral
perfusion pressures. Honolulu-Asia Aging Study with 32 years of
follow-up showed that those who developed dementia had a greater
increase, followed by a greater decrease in SBP, which can be modi-

fied with antihypertensive medications.®*

6 | NEGATIVE EFFECT OF AGGRESSIVE
TREATMENT AND EXAGGERATED BLOOD
PRESSURE VARIABILITY IN DEMENTIA

Aggressive treatment with antihypertensive medication that leads
to hypoperfusion can cause hypoxia and ischemia, which directly
affect the incidence of dementia. Low diastolic BP and high SBP
may also increase the risk of developing dementia through cerebral
perfusion.3233

Another concern involves BP variability. Strict BP lowering
would decrease the lowest BP, thereby causing, especially in the
elderly, exaggerated BP variability (BPV), extreme dips, and post-
prandial hypotension.3*3> BPV was more closely associated with
cognitive dysfunction (lower MMSE score) than the mean ambula-
tory BP (ABP).3¢ Even in the elderly hypertensive patients well con-
trolled with low 24-hours BP levels, exaggerated weighted SD of

24-hours BP was closely associated with cognitive dysfunction.3*

419
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7 | THE EVIDENCE FROM RCT

The Systolic Hypertension in Europe study (SYST-EUR) investi-
gated whether antihypertensive treatment in elderly patients with
isolated hypertension led to a significant change in stroke mor-
bidity and mortality. In this study, the effects of calcium channel
blocker (CCB) were investigated. Participants who had no demen-
tia and were at least 60 years old showed dementia rates of 3.3 and
7.4 cases per 1000 patient-years in both the intervention groups
and control group, respectively, with a significant relative risk re-
duction of 55%.%7 Interestingly, while the total number of dementia
cases was 64, 41 of these showed Alzheimer's disease. Therefore,
the results of this study suggest that using CCB to lower BP in the
elderly with hypertension may protect against dementia, particu-
larly Alzheimer's disease.3”38

A second study—PROGRESS (Perindopril Protection against
Recurrent Stroke Study)—involved approximately 6000 patients
with prior stroke or TIA. PROGRESS is the only study that has as-
sessed the risk of dementia in patients with stroke. Participants were
assigned to either active treatment (perindopril) with or without
indapamide or placebo. The rates of dementia between the active
treatments and the control group were 6.3% and 7.1%, respectively,
but these were not significant. However, the rates of cognitive de-
cline were 9.1% and 11%, which are significant.39

A third study—Systolic Hypertension in the Elderly Program
(SHEP) study—was a trial conducted over an average 5-year fol-
low-up, with approximately 4700 participants 60 years of age or
older, who received active treatment with diuretics as a first step
and received the beta-blocker atenolol as a second step, or if contra-
indicated, reserpine. The rates of dementia in the active treatment
group compared with the control were 3.6 and 4.2 cases per 1000
patient-years, respectively, which are insignificant.40

The fourth study was a prospective study called SCOPE (the
study on cognition and prognosis in the elderly), with approximately
4900 elderly patients age 70 to 89 years, who were randomly as-
signed to receive candesartan, an angiotensin receptor blocker
(ARB), or placebo. The rates of dementia between the treatment
and control group were 6.3 and 6.8 cases per 1000 patient-years,
which were insignificant. However, in a subgroup analysis of
SCOPE performed later, a significantly positive effect on some
cognitive domains (attention and episodic memory) was reported
when using testing methods more sensitive than MMSE 4142

Finally, the fifth study was HYVET COG (Hypertension in the
Very Elderly Trial), which examined antihypertensive medication for
patient 80 years old and older. Only patients with no dementia were
eligible to participate in the trial, and patients received indapamide
or ACEi, with a target of SBP/DBP of 150/80. This is the first study
to report the effect of antihypertensive agents in very old partici-
pants, finding a significant decrease in stroke after an average fol-
low-up of 2.2 years, which led to early termination. This follow-up
period may be too short to detect any preventative effect against
dementia. The difference in the rate of dementia was insignificant

between the active treatment and the control.*®
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Of these five studies, only two studies, SYST-EUR and
PROGRESS, showed significant difference in the rate of dementia
between the treatment and control groups. However, if the data
from these four studies (SYST-EUR, PROGRESS, SHEP, and HYVET
CoG) were combined in meta-analysis, antihypertensive therapy was
found to significantly reduce the risk of dementia.”?

Secondary data were obtained from 3526 community-dwelling
older people, age 70-78. CCBs and ARB were independently asso-
ciated with a decreased risk of dementia. The association of CCBs
with dementia was most apparent in participants without a history
of CVD and with uncontrolled hypertension.**

The SPRINT study included 9400 participants, and SPRINT
MIND, which is a continuing 3-year cohort phase after the SPRINT
trial ended, is part of the study. This study showed SBP differences
between treatment groups with a decrease of 13-6 mm Hg. In 1 year,
the mean SBP was 121.4 mm Hg in the intensive treatment group
and 136.2 mm Hg in the standard treatment group.

The intervention stopped early after a median follow-up of
3.26 years owing to a significantly lower rate of the primary com-
posite outcome. The results of this study suggested that the risk of
mild cognitive impairment and dementia can be reduced by giving
intensive treatment.*

The SPRINT study confirmed that targeting a systolic pressure
of 120 mm Hg instead of the current target of 140 mm Hg can
save lives and reduce the risk of CVD in nondiabetic adults aged
50 years and older with high BP. Two subanalysis datasets (SPRINT
MIND and SPRINT Senior at 75 plus) were assessed for cognition
and memory.*®

Participants in the SPRINT trial, who were submitted to magnetic
resonance imaging (MRI) (n = 454, 67.4%), showed a lower increase in
the volume of white matter lesions in the intensive treatment group
(P = .004) after 3.98 years of follow-up.*’” The total brain volume
decreased in the intensive treatment and in the standard treatment
groups without a significant difference.

In addition to the imaging results, a study conducted by Godin
et al showed that the white matter lesion was significantly reduced

with adequate hypertension treatment.*®

Brain MRI or computed to-
mography (CT) may be considered for detecting not only white mat-
ter lesions but also for silent brain infarctions, lacunar infarctions,

and microbleeds.*’

8 | CONCLUSION

From the studies we reviewed, the optimum systolic blood pres-
sure target should be 120-130 mm Hg, especially in nondiabetic
hypertensive patients with significant risk factors. Any advantages
of aggressive treatment that allows BP to reach below 120 mm Hg
are still unclear. In the oldest old group of patients, hypertension
might have a protective effect. The use of CCB and ARB is indepen-
dently associated with a decreased risk of dementia in older people.
Personalized care for patients with hypertension is recommended,

especially in frail and/or very old patients.

CONFLICT OF INTEREST

K Kario received research grants from Omron Healthcare, Fukuda
Denshi, A&D, Pfizer Japan, and honoraria from Omron Healthcare.
S Park has received honoraria from Pfizer, Daiichi Sankyo, Takeda,
Daewon pharmaceutical company, Boryung pharmaceutical com-
pany, and Servier. S Siddique has received honoraria from Bayer,
Novartis, Pfizer, ICl, and Servier; and travel, accommodation,
and conference registration support from Atco Pharmaceutical,
Highnoon Laboratories, Horizon Pharma, ICl, Pfizer, and CCL.
YC Chia has received honoraria and sponsorship to attend con-
ferences and CME seminars from Abbott, Bayer, Boehringer
Ingelheim, GlaxoSmithKline, Menarini, Merck Sharp & Dohme,
Novartis, Orient Europharma, Pfizer, and Sanofi; and a research
grant from Pfizer. J Nailes has received research grants from
Pfizer. J Shin has received honoraria and sponsorship to attend
seminars from Daiichi Sankyo, Takeda, Menarini, MSD, Bristol-
Myers Squibb, and Sanofi. CH Chen has served as an advisor or
consultant for Novartis Pharmaceuticals Corporation; has served
as a speaker or a member of a speakers bureau for AstraZeneca;
Pfizer Inc; Bayer AG; Bristol-Myers Squibb Company; Boehringer
Ingelheim Pharmaceuticals, Inc; Daiichi Sankyo, Inc; Novartis
Pharmaceuticals Corporation; SERVIER; Merck & Co., Inc; Sanofi;
TAKEDA Pharmaceuticals International; and has received grants
for clinical research from Microlife Co., Ltd. J Sison has re-
ceived honoraria from Pfizer, AstraZeneca, AmGen, Boehringer
Ingelheim, and Novartis. GP Sogunuru has received a research
grant related to hypertension monitoring and treatment from
Pfizer. JG Wang has received research grants from Bayer, Merck
Sharp & Dohme, Pfizer, and Phillips; and lecture and consulting
fees from Bayer, Daiichi-Sankyo, Merck Sharp & Dohme, Pfizer,
Servier and Takeda. TD Wang has received honoraria from Abbott,
AstraZeneca, Boehringer Ingelheim, Daiichi Sankyo, Eli Lilly,
Medtronic, Menarini, Novartis, Omron, Pfizer, Sanofi, and Servier.
Y Zhang has received research grants from Bayer, Novartis, and
Shuanghe; and lecture fees from Bayer, Daiichi Sankyo, Novartis,
Pfizer, Sanofi, Servier, and Takeda. All other authors report no po-
tential conflicts of interest in relation to this article.

ORCID
Yuda Turana https://orcid.org/0000-0003-4527-0285
https://orcid.org/0000-0002-8644-1872
https://orcid.org/0000-0003-1995-0359
https://orcid.org/0000-0002-4911-8507
Jinho Shin https://orcid.org/0000-0001-6706-6504
Peera Buranakitjaroen https://orcid.org/0000-0002-4710-2413
Satoshi Hoshide https://orcid.org/0000-0001-7541-5751
Saulat Siddique https://orcid.org/0000-0003-1294-0430
Ji-Guang Wang https://orcid.org/0000-0001-8511-1524
https://orcid.org/0000-0002-8251-4480

Jeslyn Tengkawan
Yook-Chin Chia
Boon Wee Teo

Kazuomi Kario

REFERENCES

1. Nagai M, Hoshide S, Kario K. Hypertension and dementia. Am J
Hypertens. 2010;23(2):116-124.


https://orcid.org/0000-0003-4527-0285
https://orcid.org/0000-0003-4527-0285
https://orcid.org/0000-0002-8644-1872
https://orcid.org/0000-0002-8644-1872
https://orcid.org/0000-0003-1995-0359
https://orcid.org/0000-0003-1995-0359
https://orcid.org/0000-0002-4911-8507
https://orcid.org/0000-0002-4911-8507
https://orcid.org/0000-0001-6706-6504
https://orcid.org/0000-0001-6706-6504
https://orcid.org/0000-0002-4710-2413
https://orcid.org/0000-0002-4710-2413
https://orcid.org/0000-0001-7541-5751
https://orcid.org/0000-0001-7541-5751
https://orcid.org/0000-0003-1294-0430
https://orcid.org/0000-0003-1294-0430
https://orcid.org/0000-0001-8511-1524
https://orcid.org/0000-0001-8511-1524
https://orcid.org/0000-0002-8251-4480
https://orcid.org/0000-0002-8251-4480

TURANA ET AL.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Tzourio C. Hypertension, cognitive decline, and dementia: an epide-
miological perspective. Dialogues Clin Neurosci. 2007;9(1):61-70.
WHO. A global brief on hypertension [Internet]. WHO. [cited 2019
Jun 3]. Available from: https://www.who.int/cardiovascular_disea
ses/publications/global_brief_hypertension/en/

WHO. Looming dementia epidemic in Asia [Internet]. WHO. [cited
2019 Jun 3]. Available from: https://www.who.int/bulletin/volum
es/89/3/11-020311/en/

Rizzi L, Rosset |, Roriz-Cruz M. Global epidemiology of dementia:
Alzheimer's and vascular types. Biomed Res Int. 2014;2014:1-8.
Gardner RC, Valcour V, Yaffe K. Dementia in the oldest old: a
multi-factorial and growing public health issue. Alzheimers Res Ther.
2013;5(4):27.

Hughes TM, Sink KM. Hypertension and its role in cognitive func-
tion: current evidence and challenges for the future. Am J Hypertens.
2016;29(2):149-157.

Ninomiya T, Ohara T, Hirakawa Y, et al. Midlife and late-life blood
pressure and dementia in Japanese elderly: the Hisayama study.
Hypertension. 2011;58(1):22-28.

Skoogl, NilssonL,PerssonG,etal.15-yearlongitudinal study of blood
pressure and dementia. The Lancet. 1996;347(9009):1141-1145.
Reitz C, Luchsinger JA. Relation of blood pressure to cognitive im-
pairment and dementia. Curr Hypertens Rev. 2007;3(3):166-176.
Launer LJ, Ross GW, Petrovitch H, et al. Midlife blood pressure
and dementia: the Honolulu-Asia aging study+. Neurobiol Aging.
2000;21(1):49-55.

Lv Y-B, Zhu P-F, Yin Z-X, et al. A U-shaped association between
blood pressure and cognitive impairment in Chinese elderly. J Am
Med Dir Assoc. 2017;18(2):193.e7-193.e13.

ladecola C, Yaffe K, Biller J, et al. Impact of hypertension on cogni-
tive function: a scientific statement from the American heart asso-
ciation. Hypertension. 2016;68(6).€67-94.

Rajan KB, Barnes LL, Wilson RS, Weuve J, McAninch EA, Evans DA.
Blood pressure and risk of incident Alzheimer’s disease dementia
by antihypertensive medications and APOE ¢4 allele. Ann Neurol.
2018;83(5):935-944.

Elias MF, Wolf PA, D’Agostino RB, Cobb J, White LR. Untreated
blood pressure level is inversely related to cognitive functioning:
the Framingham Study. Am J Epidemiol. 1993;138(6):353-364.
Gottesman RF, Schneider ALC, Albert M, et al. Midlife hyper-
tension and 20-year cognitive change: the Atherosclerosis
risk in  Communities neurocognitive study. JAMA Neurol.
2014;71(10):1218-1227.

Gelber RP, Launer LJ, White LR. The Honolulu-Asia aging study: ep-
idemiologic and neuropathologic research on cognitive impairment.
Curr Alzheimer Res. 2012;9(6):664-672.

Sharp Sl, Aarsland D, Day S, Sgnnesyn H, Alzheimer's Society
Vascular Dementia Systematic Review Group, Ballard C.
Hypertension is a potential risk factor for vascular dementia: sys-
tematic review. Int J Geriatr Psychiatry. 2011;26(7):661-669.

Igase M, Kohara K, Miki T. The association between hypertension
and dementia in the elderly. Int J Hypertens. 2012;2012:320648.
Debette S, Seshadri S, Beiser A, et al. Midlife vascular risk factor
exposure accelerates structural brain aging and cognitive decline.
Neurology. 2011;77(5):461-468.

Haring B, Wu C, Coker LH, et al. Hypertension, dietary sodium, and
cognitive decline: results from the women'’s health initiative mem-
ory study. Am J Hypertens. 2016;29(2):202-216.

Gottesman RF, Albert MS, Alonso A, et al. Associations between
midlife vascular risk factors and 25-year incident dementia in the
atherosclerosis risk in communities (ARIC) cohort. JAMA Neurol.
2017;74(10):1246-1254.

Lewington S, Clarke R, Qizilbash N, Peto R, Collins R, Prospective
Studies Collaboration. Age-specific relevance of usual blood
pressure to vascular mortality: a meta-analysis of individual

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

WILEY--2

data for one million adults in 61 prospective studies. Lancet.
2002;360(9349):1903-1913.

Walker KA, Sharrett AR, Wu A, et al. Association of midlife to
late-life blood pressure patterns with incident dementia. JAMA.
2019;322(6):535-545.

Sabayan B, van Vliet P, de Ruijter W, Gussekloo J, de Craen AJM,
Westendorp RGJ. High blood pressure, physical and cognitive func-
tion, and risk of stroke in the oldest old: the Leiden 85-plus study.
Stroke. 2013;44(1):15-20.

Peters R, Collerton J, Granic A, Davies K, Kirkwood T, Jagger C.
Antihypertensive drug use and risk of cognitive decline in the very
old: an observational study - the Newcastle 85+ Study. J Hypertens.
2015;33(10):2156-2164.

Rastas S, Pirttila T, Viramo P, et al. Association between blood pres-
sure and survival over 9 years in a general population aged 85 and
older. J Am Geriatr Soc. 2006;54(6):912-918.

Rastas S, Pirttila T, Mattila K, et al. Vascular risk factors and demen-
tia in the general population aged >85 years: prospective popula-
tion-based study. Neurobiol Aging. 2010;31(1):1-7.

Bullain SS, Corrada MM. Dementia in the oldest old. Continuum
(Minneap Minn). 2013;19(2 Dementia):457-469.

Odden MC, Peralta CA, Haan MN, Covinsky KE. Rethinking the as-
sociation of high blood pressure with mortality in elderly adults: the
impact of frailty. Arch Intern Med. 2012;172(15):1162-1168.
Stewart R, Xue Q-L, Masaki K, et al. Change in blood pressure
and incident dementia: a 32-year prospective study. Hypertension.
2009;54(2):233-240.

Qiu C, von Strauss E, Fastbom J, Winblad B, Fratiglioni L. Low blood
pressure and risk of dementia in the Kungsholmen project: a 6-year
follow-up study. Arch Neurol. 2003;60(2):223-228.

Qiu C, von Strauss E, Winblad B, Fratiglioni L. Decline in blood pres-
sure over time and risk of dementia: a longitudinal study from the
Kungsholmen project. Stroke. 2004;35(8):1810-1815.

Cho N, Hoshide S, Nishizawa M, Fujiwara T, Kario K. Relationship
between blood pressure variability and cognitive function in el-
derly patients with good blood pressure control. Am J Hypertens.
2018;31(3):293-298.

Nishizawa M, Hoshide S, Kario K. [pp.16.11] relationship be-
tween blood pressure variability and cognitive function in el-
derly patients with strict blood pressure control. J Hypertens.
2017;35:e220.

Sakakura K, Ishikawa J, Okuno M, Shimada K, Kario K. Exaggerated
ambulatory blood pressure variability is associated with cognitive
dysfunction in the very elderly and quality of life in the younger
elderly. Am J Hypertens. 2007;20(7):720-727.

Forette F, Seux M-L, Staessen JA, et al. Prevention of dementia in
randomised double-blind placebo-controlled systolic hypertension
in Europe (Syst-Eur) trial. Lancet. 1998;352(9137):1347-1351.
Forette F, Seux M-L, Staessen JA, et al. The prevention of de-
mentia with antihypertensive treatment: new evidence from the
Systolic Hypertension in Europe (Syst-Eur) study. Arch Intern Med.
2002;162(18):2046-2052.

Rist PM, Chalmers J, Arima H, et al. Baseline cognitive function, re-
current stroke, and risk of dementia in patients with stroke. Stroke.
2013;44(7):1790-1795.

Di Bari M, Pahor M, Franse LV, et al. Dementia and disability out-
comes in large hypertension trials: lessons learned from the systolic
hypertension in the elderly program (SHEP) trial. Am J Epidemiol.
2001;153(1):72-78.

Lithell H, Hansson L, Skoog I, et al. The Study on Cognition and
Prognosis in the Elderly (SCOPE): principal results of a randomized
double-blind intervention trial. J Hypertens. 2003;21(5):875-886.
Papademetriou V, Farsang C, EImfeldt D, et al. Stroke prevention
with the angiotensin Il type 1-receptor blocker candesartan in el-
derly patients with isolated systolic hypertension: The study on


https://www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/
https://www.who.int/cardiovascular_diseases/publications/global_brief_hypertension/en/
https://www.who.int/bulletin/volumes/89/3/11-020311/en/
https://www.who.int/bulletin/volumes/89/3/11-020311/en/

422
—I—Wl LEY
43.

44,

45.
46.

47.

48.

TURANA ET AL.

cognition and prognosis in the elderly (SCOPE). J Am Coll Cardiol.
2004;44(6):1175-1180.

Peters R, Beckett N, Forette F, et al. Incident dementia and blood
pressure lowering in the Hypertension in the Very Elderly Trial cog-
nitive function assessment (HYVET-COG): a double-blind, placebo
controlled trial. Lancet Neurol. 2008;7(8):683-689.

van Middelaar T, van Vught LA, Moll van Charante EP, et al. Lower
dementia risk with different classes of antihypertensive medication
in older patients. J Hypertens. 2017;35(10):2095-2101.

Does intensive blood pressure control reduce dementia? [Internet].
National Institutes of Health (NIH). 2019 [cited 2019 Jun 3].
Available from: https://www.nih.gov/news-events/news-releases/
does-intensive-blood-pressure-control-reduce-dementia

The SPRINT MIND Investigators for the SPRINT Research Group,
Williamson JD, Pajewski NM, et al. Effect of intensive vs standard
blood pressure control on probable dementia: a randomized clinical
trial. JAMA. 2019;321:553-561.

Nasrallah IM. A randomized trial of intensive versus standard sys-
tolic blood pressure control on brain structure: results from sprint
mind MRI. Alzheimer’s Dement. 2018;14(7):P1666.

Godin O, Tzourio C, Maillard P, Mazoyer B, Dufouil C.
Antihypertensive treatment and change in blood pressure are

49.

50.

51.

associated with the progression of white matter lesion volumes:
the Three-City (3C)-Dijon Magnetic Resonance Imaging Study.
Circulation. 2011;123(3):266-273.

Whelton PK, Williams B. The 2018 European Society of Cardiology/
European Society of Hypertension and 2017 American College of
Cardiology/American Heart Association Blood Pressure Guidelines:
more similar than different. JAMA. 2018;320(17):1749-1750.
Schiffrin EL. Blood pressure lowering in PROGRESS (Perindopril
protection against recurrent stroke study) and white matter hyper-
intensities. Circulation. 2005;112(11):1525-1526.

Li J, Hu Y-X, Wang W, et al. Chinese expert consensus on the
management of hypertension in the very elderly. J Geriatr Cardiol.
2016;13(12):945-953.

How to cite this article: Turana Y, Tengkawan J, Chia Y-C, et al.
High blood pressure in dementia: How low can we go? J Clin
Hypertens. 2020;22:415-422. https://doi.org/10.1111/
jch.13752



https://www.nih.gov/news-events/news-releases/does-intensive-blood-pressure-control-reduce-dementia
https://www.nih.gov/news-events/news-releases/does-intensive-blood-pressure-control-reduce-dementia
https://doi.org/10.1111/jch.13752
https://doi.org/10.1111/jch.13752

