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Visit-to-visit blood pressure variability and risk of
dementia in chronic kidney disease patients: why are
blood pressure changes so important in cognitive
functions?
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ABSTRACT

Chronic kidney disease (CKD) is associated with cognitive functional impairment or dementia in addition to
cardiovascular diseases. Aging of the population and the increasing prevalence of CKD in elderly patients are making
dementia more prevalent. Blood pressure (BP) variability is an important risk factor for dementia. Although ample data
link high BP variability with the risk of dementia in the general population, data on CKD patients are scarce. An
observational cohort study conducted by Park et al., including 103 139 patients, demonstrated a strong association
between higher visit-to-visit BP variability and increased risk of dementia in CKD patients. Both higher systolic and
diastolic BP variabilities were associated with any type of dementia, including Alzheimer’s and vascular dementia.
Physicians must be aware of BP variability when evaluating CKD patients with hypertension.
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Park et al. [1] conducted an observational cohort study of 103
139 patients to investigate the association between visit-to-visit
blood pressure (BP) variability and the risk of dementia in pa-
tients with chronic kidney disease (CKD). While BP variability
is related to dementia in the general population, this study an-
alyzed the association between BP variability and dementia in
CKD patients. Higher systolic BP variability was associated with
an increased risk of any type of dementia, including Alzheimer’s
and vascular dementia. Diastolic BP variability was also asso-
ciated with a higher risk of all types of dementia (all-cause
dementia) and low baseline estimated glomerular filtration rate
(eGFR) levels were linked to a higher incidence of dementia. This
study emphasizes the importance of assessing BP variability in

CKD patients, as it is associated with higher risks of cognitive
function decline.

CKD has a negative impact on central nervous system and
brain function through the contribution of factors such as
metabolic disorders, accumulation of uremic toxins, oxidative
stress and, in hemodialysis patients, hemodynamic factors. Cog-
nitive functional decline or dementia is one of the important
consequences of CKD [2]. Thus patients with CKD are at higher
risk to develop dementia compared with the general population
[3, 4]. The increasing aging of the population is leading to an
increasing prevalence of dementia and CKD in elderly patients,
which are projected to become the fifth- and sixth-leading global
causes of death, respectively, in 2040, and the first- and second-
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FIGURE 1: (A) Association between BP variability and incidence of dementia in CKD patients. (B) Incidence rates of dementia according to dementia types and systolic
BP variability [1].

leading causes of death before the end of the century in coun-
tries with long-life expectancies [5, 6].

CKD is a common cause aswell as an important complication
of uncontrolled hypertension [7].A previous clinical trial demon-
strated that strict BP control in patients with or without kidney
function impairment reduces the risk of dementia [8]. In addi-
tion to the presence of hypertension, variability of BP is associ-
ated with outcomes for cognitive functions.

BP variability has two main components, short-term and
long-term variability, the latter being the BP recorded in the
same patient in two different consecutive visits [9]. This visit-
to-visit BP variability is associated with various cardiovascu-
lar, renal and neurological adverse outcomes [10, 11]. Addition-
ally, BP variability is a significant risk factor for dementia in
the general population regardless of kidney function [12]. How-
ever, studies focusing on visit-to-visit BP variability and risk of
dementia in patientswith CKD are thus far observational. Future
studies should addresswhether better BP variability controlmay
decrease the risk of dementia in CKD patients.

Park et al. [1] conducted a large-scale, multicenter study
with multiple BP measurements and multiple variables to bet-
ter assess the relationship between BP variability and de-
mentia in 103 139 CKD patients among 11 651 753 people
who underwent three or more screenings. All-cause dementia
was more common in patients with higher visit-to-visit sys-
tolic BP variability [quartile (Q)1: 17.4; Q2: 17.6; Q3: 18.6 and
Q4: 24.3 per 1000 person-years)] and this was also the case
for Alzheimer’s and vascular dementia as individual entities
(Figure 1A and B). The hazard ratios (HRs) for all-cause demen-
tia in the Q4 systolic BP variability (high variability) group was
1.393 (95% confidence interval 1.309–1.483; P < .001). A higher
diastolic BP variability was also related to a higher risk of all-
cause dementia and Alzheimer’s disease. Thus both systolic and
diastolic BP variability were risk factors for dementia.

They also confirmed that the risk of dementia was higher
in patients with CKD, defined as eGFR <60 mL/min/1.73 m2, in
linewith the current literature [13].However, higher visit-to-visit
BP variability was observed in patients who were more seden-
tary, currently smoking or patients with diabetes mellitus and

hypertension, which may confound or magnify the effect of BP
variability [1].

Why is BP variability associated with dementia? Observa-
tional studies cannot be used to infer causality.However, there is
a biologic plausibility for causality related to recurrent ischemia–
reperfusion injury episodes facilitated by arterial stiffness in
cerebral vessels. These pathological mechanisms are hypothe-
sized to contribute to the development of Alzheimer’s and vas-
cular dementia [14, 15]. Therefore, physicians should be more
aware of BP changes during follow-up and not focus only on one
baseline BP measurement to assess the prognosis of cognitive
functions.

The study by Park et al. [1] has some limitations. The preva-
lence of CKD among the source population was lower than re-
ported previously for general populations. Furthermore, even
though all centers were quality controlled, BPmeasurement was
not standardized among centers, potentially leading to devia-
tions from the actual measurements. Only dipstick albuminuria
levels were included, due to the unavailability of quantitative
measurements. Moreover, interventions to reduce BP variability
were not explored and their effect on the risk of dementia was
not assessed. Therefore future studies should be conducted to
understand the effects of interventions to regulate BP variabil-
ity on dementia.

In short, visit-to-visit BP variability is an important risk for
all types of dementia, including Alzheimer’s and vascular de-
mentia, in CKD patients as in the general population. Both sys-
tolic and diastolic BP variability are associated with a higher
risk of dementia. Findings of this study might be of help to de-
sign trials of optimal BP and BP variability control strategies for
CKD patients with high risks of cognitive function impairment
to reduce the risk of dementia. Since cognitive impairment cre-
ates a huge functional loss, physicians should not ignore this
issue. Even though BP is an entity that mostly cardiologists and
nephrologists are interested in, neurologists who follow demen-
tia patients with CKD should be aware of BP variability and its
negative impact on outcomes. Future studies should explore the
efficacy of interventions to reduce BP variability on the risk of
dementia.
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