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COMMENT

CKD could be a new risk factor of dementia
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In countries where the population is aging, the incidence of
dementia is increasing significantly, and it has become a
huge public health problem [1]. As the disease is irrever-
sible once it progresses, it is important to prevent dementia
and its progression. In order to prevent dementia, it is
essential to control its risk factors as much as possible
during the normal period and at the stage of mild cognitive
impairment. So what is the risk of dementia?

Very well-known the 2020 Lancet commission on
dementia prevention report [1] which identified 12 modifi-
able risk factors, including less education, hearing loss,
traumatic brain injury, hypertension, excess alcohol drink-
ing, obesity, smoking, depression, social isolation, physical
inactivity, air pollution, and diabetes have been reported,
and it has been shown that preventing and improving these
can reduce the risk by 40% (Table 1). However, it is not yet
clear how to reduce the risk by improving the remaining
60%.

Arafa A and colleagues now show that chronic kidney
disease (CKD) is an independent risk factor for cognitive
impairment in the Suita Study, a cohort study of the general
community-dwelling population [2]. This study found that
even after adjusting for age, gender, and other factors
known to be risk factors for dementia, such as smoking,
alcohol consumption, hypertension, diabetes, and obesity,
the risk of developing cognitive dysfunction increases as
estimated GFR declines. When an estimated GFR of 45 to
60 is considered mild CKD and less than 45 is considered
moderate to severe CKD, the risk of cognitive impairment
with an MMSE score of 26 or less is 1.49 and 2.35,

respectively, indicating that the odds ratio increases with a
decrease in GFR [2].

The relationship between CKD and dementia has been
investigated so far. According to a very well-known meta-
analysis, when CKD was estimated to be less than 60, the
association with dementia, Alzheimer’s disease, and cog-
nitive impairment combined was marginal but not sig-
nificant with an odds ratio of 1.28 and a 95% confidence
interval of 0.95–1.28 (p= 0.063). In contrast, there was a
significant association with albuminuria, with an odds ratio
of 1.35 (1.06–1.73, p= 0.015) [3].

In the current report by Arafa et al. [2], the association
between proteinuria and cognitive dysfunction was not
significant. It is unclear as the details are not described, but
it is likely that the results are based on the relationship
between the qualitative results of proteinuria in urine tests
and MMSE scores, and the discrepancy between the results
and the meta-analysis is likely because the evaluation
was not based on quantitative microalbuminuria. There is
another report that cognitive function declines with
increased albuminuria [4]. Therefore, it is inferred that mild
vascular disorder could be important as a common patho-
logical condition of CKD and cognitive dysfunction, but
this is unclear in this report [2], and more detailed analysis
including microalbuminuria data will be required in the
future.

Blood vessel damage occurs in both CKD and the brain,
and may have an impact on CKD and cognitive dysfunc-
tion. Another possible mechanism is that the anemia that
occurs with the progression of CKD contributes to the
development of cognitive dysfunction [5]. Furthermore,
recent experimental studies using mice showed that a brain
proteomic signature of CKD indicating BBB breakdown
and insolubility of tau protein, which are pathologically
linked to Alzheimer’s disease. Urea-mediated activation of
MMP2 was partially responsible for blood-brain barrier
breakdown in CKD [6]. This seems to be a finding that
leads to a relationship between CKD and dementia.
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Although the findings revealed this time are observa-
tional study cohorts and the mechanisms are not known,
they are highly reliable as they were obtained from data on
over 6000 general residents aged 50 and over, and they are
associated with CKD and cognitive dysfunction in Japanese
people. There is no doubt that there is a relationship
between the two. Based on this report, we propose to add
CKD as a risk factor for dementia and cognitive dysfunction
(Table 1). Since the age range of study participants in this
report was above 50 years and more, CKD might be a new
candidate of the risk factor for cognitive decline from
midlife until later life. In Japan, countermeasures against
CKD are being promoted through end-stage renal disease
including dialysis and prevention of ischemic heart disease
and heart failure [7], but in a country where the population
is rapidly aging, developing countermeasures against CKD

based on the prevention of dementia might be the key to
extending the healthy life expectancy.
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Table 1 Potential modifiable risk factors for dementia and cognitive
impairment [1]

Early life less education

Midlife hearing loss
traumatic brain injury
hypertension
excess alcohol drinking
obesity

Later life smoking
depression
social isolation
physical inactivity
air pollution
diabetes

New candidate

Midlife-Later life
CKD
(eGFR < 60 ml/min/1.73 m2)

CKD could be a new risk factor of dementia 1091

https://doi.org/10.1038/s41440-023-01476-8

	CKD could be a new risk factor of dementia
	Outline placeholder
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




