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COMMENT

May need more comprehensive approach to residual risks in well
controlled hypertensive patients
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Several large-scale epidemiological studies, including the
Monitoring of Trends and Determinants in Cardiovascular
Disease (MONICA) study, showed that during the past few
decades, both the incidence of and mortality due to cor-
onary artery disease (CAD) in industrialized countries have
decreased [1]. However, CAD is still a leading cause of
death in several Western countries, and many patients suffer
from this disease worldwide. Although the mortality rate of
CAD has been reported to be low in Japan, it is reported that
30-40% of sudden deaths and 30–50% of heart failure,
which is currently rapidly increasing, are caused by CAD.
Furthermore, in recent years, it has been reported that the
incidence of CAD in men in urban areas in Japan has been
increasing due to impaired glucose tolerance and dyslipi-
demia caused by obesity and lifestyle changes, including
physical inactivity. Therefore, the prevention of CAD is still
considered to be an important issue in terms of preventing
sudden death, managing quality of life, and contributing to
the medical economy.

Hypertension is one of the most critical risk factors for
CAD. Globally, in 2015, 1.13 billion adults had hyperten-
sion. In Japan, a 2010 survey estimated that there were 43
million hypertensive patients. The Japanese Society of
Hypertension (JSH) published the Japanese Society of
Hypertension Guidelines for the Management of Hyper-
tension 2019 (JSH 2019) [2]. These guidelines report that
only 50% of hypertensive patients receive treatment, and
only 25% achieve a target blood pressure (BP) level below
140/90 mmHg. A previously published large-scale epide-
miological study performed in Japan showed that the inci-
dence rate of CAD was lowest in those with optimal blood

pressure (systolic blood pressure <120 mmHg and diastolic
blood pressure <80 mmHg), and the risk increased with
increasing blood pressure (Fig. 1) [3]. Additionally, in the
Systolic Blood Pressure Intervention Trial (SPRINT), which
was performed worldwide, the incidence of cardiovascular
disease was decreased in the intensive antihypertensive
treatment group (systolic blood pressure <120 mmHg)
compared with the standard hypertensive treatment group
(systolic blood pressure <140 mmHg) [4]. Therefore, the
JSH 2019 guidelines as well as the most recent American
College of Cardiology/American Heart Association guide-
lines recommend strict blood pressure management [5].

In this issue of Hypertension Research, Tsukihashi et al.
analyzed a large number of coronary computed tomography
angiography (CCTA) data to investigate the presence and
severity of CAD in the intensive blood pressure-lowering
therapy group compared to those in the nonhypertensive
group [6]. The authors showed that the intensive blood
pressure-lowering group had a higher prevalence and more
severe CAD than the nonhypertensive group. In the logistic
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Fig. 1 Hazard ratios for incident coronary artery disease according to
the hypertension categories based on data from the JPHC Study [3].
Men: adjusted for age, region, body mass index, smoking, alcohol
consumption, anti-hypertensive medication, diabetes, and total cho-
lesterol. Women: adjusted for age

* Kouichi Tamura
tamukou@med.yokohama-cu.ac.jp

1 Department of Medical Science and Cardiorenal Medicine,
Yokohama City University Graduate School of Medicine,
Yokohama, Japan

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41440-020-00567-0&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41440-020-00567-0&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41440-020-00567-0&domain=pdf
mailto:tamukou@med.yokohama-cu.ac.jp


regression analysis, after adjustment for possible con-
founding factors, the intensive blood pressure-lowering
group still had a higher prevalence of CAD. There are some
limitations of this study, as the duration of antihypertensive
treatment in the intensive blood pressure-lowering group
received was not reported, and the frequency of sympto-
matic patients in each group was not clarified. Therefore,
possible or unclarified confounding factors might not have
been fully adjusted for. The important insight from this
study is that many patients with well-controlled hyperten-
sion do not exhibit clinical CAD symptoms; however, these
patients may need more intensive care for residual
coronary risks.

There are several well-documented coronary risk factors,
including dyslipidemia, diabetes mellitus, smoking, obesity
and physical inactivity. It is well established that plasma
low-density lipoprotein (LDL) cholesterol levels predict
cardiovascular event rates in patients with documented
CAD and that LDL lowering, whether by statins or by
ezetimibe, reduces this risk [7]. Newly developed PCSK9
inhibitors, including alirocumab, evolocumab and bococi-
zumab, could provide additional risk reduction for future
coronary events [8]. Diabetes is also a major risk factor for
CAD [9]. However, in the Action to Control Cardiovascular
Risk in Diabetes (ACCORD) trial, compared with standard
therapy, the use of intensive therapy to target normal gly-
cated hemoglobin levels for 3.5 years increased mortality
and did not significantly reduce the occurrence of major
cardiovascular events [10]. Thus, reducing blood glucose
levels may not lead to a reduction in future CAD events.
Sodium glucose cotransporter (SGLT) 2 inhibitors are a
new class of blood glucose-lowering agents, and several
clinical trials have shown their potential to reduce CAD
events and heart failure; however, the mechanisms of these
associations have not yet been well clarified [11]. Cigarette
smoking is also an independent risk factor for the devel-
opment of CAD. Smoking causes inflammation, endothelial
dysfunction, platelet dysfunction, and increased oxidative
stress, all of which are associated with the development of
CAD. The proportions of current smokers in developed
countries is currently 10 to 30%, and the number of smokers
has been increasing in developing countries. Thus, quitting
smoking is important to prevent the development of CAD.
Physical inactivity is another risk factor for CAD. Many
previous reports have suggested that habitual physical
activity is associated with a decreased prevalence of cor-
onary artery calcification and a reduced risk of CAD.
Physical activity reduces systemic inflammation, improves
endothelial function, and decreases oxidative stress, and
these effects suppress the development of CAD [12]. New
approaches for preventing CAD, such as anti-inflammatory
therapies (colchicine) or genome-guided approaches that are
able to provide more personalized prevention strategies,

have been attempted, and some have been reported to be
effective [13, 14].

As noted above, the morbidity of and mortality due to
CAD have been decreasing in industrialized countries. The
factors contributing to decreased mortality are mainly related
to prevention strategies, namely, optimal medical therapy
and improving modifiable lifestyle habits. Thus, from the
results of the study by Tsukihashi et al., even if blood
pressure is well controlled, it is still necessary to rigorously
enforce relevant medical therapy, encourage patients to
improve modifiable lifestyle habits and incorporate new
preventive strategies into daily clinical practice [15].
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