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COMMENT

Delicate but significant changes in blood pressure—the importance
of clinical research by frontline clinicians
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A meta-analysis of trials demonstrated that the blood pres-
sure gradient between antihypertensive drug intervention
groups largely accounts for most differences in cardiovas-
cular outcome [1]. A 4-mmHg decrease in average systolic
blood pressure in Japanese men and women is estimated to
reduce stroke mortality by 8.9 and 5.8%, respectively [2].
Although intensive blood pressure control is essential, more
than 50% of Japanese patients who received anti-
hypertensive medication still had a blood pressure of ≥140/
≥90 mmHg irrespective of their age [3]. Therefore, small
changes in blood pressure should be detected without
overlooking and be assessed appropriately to avoid clinical
inertia and construct future treatment strategies.
The behaviors of patients have been modified by the
COVID-19 pandemic and related events, e.g., by increasing
intervals between medical visits [4] and promoting tele-
monitoring of blood pressure [5]. It should be noted that the
largest COVID-19 cluster outside China for the period
February 7–24, 2020, occurred on the cruise ship “the
Diamond Princess” anchored and quarantined at Yokohama
port, located in Kanagawa prefecture, Japan, and the cluster
attracted global attention [6]. Moreover, a month before the
Diamond Princess quarantine, media news worried about
the potential impact of Chinese New Year (spring festival)
during January 24–30, 2020 on the COVID-19 pandemic in
Japan. Affected by these social situations, individuals’ state
of mind and body condition during the first quarter of 2020

would be different from those in previous years, resulting in
changes in blood pressure and inevitably in future
cardiovascular risk.

Kobayashi et al. reported changes in conventional office
and self-measured home blood pressures among patients
before and during the COVID-19 pandemic based on a
clinical observational study conducted by practitioners in
Sagamihara, Kanagawa prefecture, which was the suburb of
the Tokyo metropolitan area [7]. Of the 919 assessed
patients, 748 were set as the study population to be analyzed.
The first catchment periods of blood pressure were from
April to June 2019 (n= 567 who measured office blood
pressure and 347 of those who measured home blood
pressure), which should be called the baseline period
because COVID-19 did not emerge during that period. The
second period was January to March 2020 (as the harbinger
period; n= 748, and 535 had home blood pressure), and the
third period was from April 7 to May 31, 2020, in which the
first state of emergency in Japan had been declared (as
the emergency period; the same number as those in the
harbinger period). The emergency period was treated as the
main period in the analysis. Because the seasons coincided,
the effect of seasonal blood pressure variation [8] was
minimal on the comparison between the baseline and
emergency periods, and the mean blood pressure differences
were 4.1/–1.4 and −2.0/−0.6 mmHg in office (n= 567) and
at home (n= 347) measurements, respectively. In the same
population, the difference in blood pressures between the
baseline and harbinger periods was 1.3/0.7 mmHg in office
and −0.7/0.1 mmHg at home measurements. The primary
comparison was performed among 748 and 535 participants
who measured their blood pressure at the office or home,
respectively, during the harbinger and emergency periods
(2.1/0.8 mmHg in office and −1.3/−0.6 mmHg at home
measurements; P ≤ 0.03). However, the direct comparison of
office and home blood pressures was restricted since the
study set different patients for each measurement. Further-
more, the different study populations per period made the
findings difficult to compare directly. Although the results in
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this study were essentially similar regardless of the number
of analyzed patients, setting up the study population some-
times affects the results and therefore should be considered
carefully. The definition of the study population is also an
essential checkpoint for followers who use the current out-
puts in a meta-analysis.

The study group further collected a questionnaire
regarding the change in stress by the declaration of emer-
gency among the same 748 patients (the month and date
were not given) [7]. Unfortunately, very few clinically
meaningful results were reported. For instance, in the
receiver operating characteristic analysis of the cutoff value
of the total stress for an increase in mean arterial office
blood pressure, the area under the curve was 0.54, and 95%
confidence intervals crossed 0.5 (0.49–0.58).

The opposite shift of office and home blood pressures
resulted in the increase of patients with hypertension
accompanied by the white-coat effect [2] or office
uncontrolled hypertension [9], from 13% in the harbinger
period to 17% in the emergency period. They are usually
called patients with white-coat hypertension, while the
term is originally used for untreated people because anti-
hypertensive drug agents extensively modify blood pres-
sure. In the International Database of HOme blood
pressure in relation to Cardiovascular Outcomes, white-
coat (office uncontrolled) hypertension assessed by home
blood pressure measurements was a significant cardio-
vascular risk factor in untreated people but not in treated
patients [10]. This discrepancy can be explained by the
effective antihypertensive treatment based on their ele-
vated office blood pressure [10]. Furthermore, people with
white-coat hypertension have a greater risk for sustained
hypertension than normotension, i.e., their out-of-office
blood pressure increases at the later stage [11]. It was also
reported among treated patients, i.e., compared with
patients with controlled hypertension, office uncontrolled
hypertension was associated with a 2.2 times higher risk of
developing sustained hypertension at 1 year [9]. A long-
term follow-up of the study patients, preferably with suf-
ficient data on drug regime, will provide further insight
into the impact of the white-coat effect and the long-term
trend of office and home blood pressures on cardiovascular
complications.

Although there were several potential limitations, the
study by Kobayashi et al. [7] drove research activities in
Japan, which may be why the reviewers thought highly of
the results of this study. Unlike other countries, the number
of noncommercial clinical studies conducted in Japan began
to decrease in 2018 [12]. This undesirable trend reflected
the implementation of the Clinical Trials Act (CTA), which
was established in the same year [12]. Although CTA was
introduced to improve the quality and transparency of
clinical trials in Japan, the burden of CTA implementation

includes an increasing cost of the review board and insur-
ance for clinical trials and complicated administrative pro-
cesses, including setup for new research and minor changes
to protocols [13]. Although the decrease in the study
number due to CTA might be a temporary trend [13], the
increasing burden is also relevant for implementing other
research ethics guidelines.

Nevertheless, researchers need to keep in mind that
stricter rules are a part of a global effort to eliminate
research misconduct and are the public demand to improve
research quality. Therefore, following the ethical guidelines
is a minimum requirement and shall be addressed appro-
priately; if one finds it difficult, one can consult an expert.
Given that hypertension is the leading contributor to car-
diovascular complications, more research outputs, particu-
larly regarding hypertension conducted in frontline clinical
practice, are expected.
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