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COMMENT

Minimizing the cumulative burden of hypertension to reduce the
risk of end-stage renal disease
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Hypertension is one of the most common diseases sig-
nificantly increasing the risk of cardiovascular disease and
chronic kidney disease (CKD). The prevalence of hyper-
tension among adults has increased from 650 million to
1.28 billion in the last 30 years, with 41% of female and
51% of male patients with hypertension being undiagnosed
[1]. Moreover, only 23% of female and 18% of male
patients with hypertension have well-controlled blood
pressure (BP) [1]. Although hypertension is easily diag-
nosed via BP measurement and treated with various drugs at
a low cost, many patients continue to have poorly controlled
hypertension. In Japan, of the 43 million patients with
hypertension, 14 million are unaware of their hypertension,
and 31 million have poorly controlled BP [2]. Hypertension
is defined as BP of 140/90 mmHg or higher. The Systolic
Blood Pressure Intervention Trial reported that lower BP
control is related to more favorable cardiovascular out-
comes [3]. Thus, strict BP management is recommended for
high-risk hypertensive patients. According to the Japanese
Society of Hypertension Guidelines for the Management of
Hypertension 2019 (JSH2019) [2], BP of less than 120/80
mmHg is considered normal; patients with BP of 120−140/
80−90 mmHg are considered to have high-normal or ele-
vated BP. With these changes in the definition of hyper-
tension, general physicians (GPs) should aim to adequately
control BP in patients with hypertension, including those
with “borderline” hypertension.
All Japanese adults have access to BP measurement through
annual health checkups or to BP monitoring devices at

home. Although hypertension is sometimes detected when
patients develop cardiovascular or kidney disease, patients
with hypertension are frequently diagnosed during annual
health checkups or by home BP monitoring.

Kim CS et al. concluded that the risk of end-stage renal
disease (ESRD) increases to 1.35, 1.54, 1.51, and 2.28
among patients with a hypertension burden of 1, 2, 3, and 4,
respectively, and the risk is more pronounced in patients
with CKD (Fig. 1). Therefore, hypertension detection is
related to the risk of ESRD. Thus, GPs should recognize
ESRD risk in patients with hypertension, who should be
treated immediately.

OMRON Corporation (Kyoto, Japan), a major company
that manufactures BP measuring devices, conducted a sur-
vey among 10,000 Japanese people regarding their aware-
ness of BP and hypertension [4]. Among the participants,

Fig. 1 The risk of end-stage renal disease by hypertension burden with
or without CKD
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32.1% had a high BP reading during their annual checkup.
This rate became higher with age. Among them, 40.9%
restricted their salt intake, whereas 36.3% started monitor-
ing their BP at home; however, only half of the participants
with hypertension consulted a GP. More than 80% of the
participants were unaware that BP can fluctuate during the
day, and 60.4% did not know that hypertension can man-
ifest asymptomatically. Many asymptomatic patients may
think that their BP readings are only incidental and may not
feel the need to consult a doctor, whereas others may refuse
to consult a doctor, assuming that salt restriction alone is a
sufficient control measure for hypertension. These passive
attitudes regarding high BP contribute to neglected hyper-
tension and an increased risk of cardiovascular or renal
outcomes. The gap between the diagnosis and treatment of
hypertension is a critical concern in the control of BP
among patients with hypertension.

The notable novelties of this study are as follows. First,
they clarify the relationship between BP and renal out-
comes. Second, they establish the new concept of the
“cumulative burden of hypertension”, which is different
from BP levels.

Until now, evidence revealing the relationship between
BP and renal outcomes was less strong than that for cere-
brovascular and cardiovascular outcomes. Kanno et al.
reported adjusted hazard risks for the incidence of CKD in
patients with prehypertension (120–139/80–89 mmHg),
level I hypertension (140–159/90–99 mmHg), and level II
hypertension (≥160/100 mmHg) of 1.49, 1.83, and 2.55,
respectively, with a mean follow-up of 6.5 years, compared
with that in patients with normal BP (<120/80 mmHg) [5].
This novel study by Kim CS et al. clarifies the stratified risk
for ESRD depending on the cumulative burden of hyper-
tension. In this report by Kim CS et al., the risk rate of
ESRD in patients in each group with a hypertension burden
of 1, 2, 3, and 4 was 1.35, 1.54, 1.51, and 2.28, respectively,
compared with that in patients in a group with a hyperten-
sion burden of 0. Their average BP (systolic/diastolic)
levels were 127.91 ± 11.66/81.2 ± 8.62, 134.48 ± 12.24/
85.55 ± 9.02, 140.73 ± 12.78/89.53 ± 9.32, and 149.15 ±
12.38/94.73 ± 8.74 mmHg, respectively. Due to the differ-
ent endpoints, a direct comparison could not be performed;
however, the burden of hypertension may be related to the
risk for ESRD and BP progression. Previous evidence has
mostly been generated from the viewpoint of BP level and
outcomes; however, this study by Kim CS et al. has the
novelty that the risk for renal outcomes was clarified by
focusing on the burden of hypertension, which is different
from the BP level. In JSH2019, the timing of initiating
antihypertensive agents depended on the level of cardio-
vascular disease risk, as determined by BP levels and risk
factors affecting prognosis (age > 65 years, male sex,
smoking, dyslipidemia, diabetes mellitus, brain

hemorrhage, brain infarction, myocardial infarction, non-
valvular atrial fibrillation, and proteinuria) [2]. Based on the
results from this study, the cumulative burden of hyper-
tension was considered a new risk factor affecting the
prognosis of kidney disease.

Overall, it is imperative to minimize the burden of
hypertension to prevent kidney damage. As early treatment
of hypertension effectively reduces this risk for ESRD, GPs
(whom many patients with hypertension may first consult)
should promote early intervention, including salt restriction
and medication. The mindset for the treatment of hyper-
tension should be geared toward early treatment. Moreover,
a prospective study should be conducted to evaluate this
strategy.

Kim CS et al. also aimed to analyze a large and reliable
national Korean database. The results from the survey in
Japan based on the J-CKD database have already been
reported [6–8]. The database of the association of clinical
medicine (J-DOME) is currently under investigation in
Japan. New evidence related to renal outcomes based on
these databases should be created in the future.
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