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Aim: On average, blood pressure (BP) is found to be low during night than during day by approximately 10%-20%. In addition, BP decreases
by >20% in some hypertensives or lowered by <10% or few patients may experience rise in BP during night compared to daytime BP. This
study was performed to determine the dipping pattern of BP variability of the patients receiving azilsartan with the help of ambulatory BP
monitoring (ABPM) system. Settings: This was a prospective, observational, open-label, single-center study. Materials and Methods: A total of
158 hypertensive patients (systolic BP [SBP] >140 mmHg; diastolic BP [DBP] >90 mmHg) were enrolled to performed ABPM and clinic BP
monitoring with ongoing treatment with azilsartan. Statistical Analysis: Data are expressed as mean =+ standard deviation. Statistical comparisons
to test differences between two independent groups were by Student’s #-test or Mann—Whitney’s U-test as appropriate. Results: All patients
monitored for 24-h BP measurement and reported to had SBP 133.76 + 15.97 mmHg and DBP 76.16 + 10.86 mmHg. Pulse rate was found to
be 76.18 + 11.82 bpm. BP variability was found to be high in 23.41% patients. Overall, study showed 34.17% dipper, 3.16% extreme dipper,
51.26% nondippers and 11.39% patients with reverse dipping pattern. In the present study, the dippers are classified to have 18.9% reduction
in SBP, whereas 12.5% reduction in DBP. In the dippers group, only 4 patients had normal BP variation (2.53%), whereas high BP variation
was found in 50 patients of the group (31.64%). Conclusions: ABPM had revealed higher SBP, BP variability (in almost one-fourth patients),
dipping pattern and slightly higher pulse rates in hypertensive patients receiving azilsartan treatment. Around one-third of hypertensive patients
were found to be dippers and more than half patients were non-dippers. Azilsartan has potent antihypertensive effect over 24 h and can be
preferred in high-risk hypertensive patients.
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INTRODUCTION during night compared to daytime BP. Recent guidelines on
the treatment of hypertension have highlighted the importance
of assessing the associated risk factors and the presence and
extent of target organ damage along with BP measurements
to decide the initiation of treatment and drug selection.!! As

Hypertension treatment has evolved over a period of time with a
gradual shift from a step care regimen based on BP alone, to total
risk-based assessment and management. Blood pressure (BP)
is found to be low during night period (sleep) than during day
period (waking time) by approximately 10%—20%. In addition,
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compared to conventional clinical BP monitoring, ambulatory
BP monitoring (ABPM) more accurately predict cardiovascular
morbidity and mortality.[?) Over the last decade, ABPM
devices are increasingly used in the diagnosis of hypertension
to exclude white coat hypertension, which affects about
15%-30% of the population and also useful in the diagnosis
of patients with borderline hypertension, in looking at the
efficacy of antihypertensive treatment and identifying nocturnal
hypertension.”®! Antihypertensive treatment leads to significant
reduction in relative risk of cardiovascular events, although
the number of patients needed to be treated (NNT) to prevent
one cardiovascular event is substantially high, especially
when the disease is mild. In a meta-analysis of 147 trials,
the relative risk reduction of coronary artery disease was 21%
over a mean of 4.6 years, for a BP reduction of 10/5 mmHg
(systolic/diastolic), among patients a pretreatment systolic
BP (SBP) of 132-186 mmHg and without any cardiovascular
disease (CVD). However, the NNT to prevent one event works
out to around 140.!Y This number will be larger if stage one
hypertensive is considered. The goal of assessment and risk
stratification is to identify high-risk hypertensive patients who
would derive the maximum benefit from treatment compared
to low-risk hypertensive whose benefit from antihypertensive
treatment may not be favorable in terms of risk—benefit ratio,
considering the long-term treatment side effects.™® While the
presence of target organ damage is a definite indication for
initiating treatment, physicians have been looking for simpler
clinical tools to identify high-risk individuals. BP that does
not dip down to the normal physiological range during the
night has been identified as a reliable indicator of increased
cardiovascular complications in the future and is emerging as
an independent and powerful marker for high-risk hypertensive
patients.l”) Azilsartan is a novel angiotensin II receptor
blocker (ARB) with potent BP-lowering effects.!®!

The concept of dipper and nondipper

In healthy individuals, BP follows a circadian pattern. BP starts
declining from late evening onward, reaches a nadir around
midnight, and shoots up just after awakening in the morning.
Dips in BP have been described in three windows of sleep: BP
starts declining in the visceral window, reaches the plateau level
in the basal window, and rises in the preawakening window."!
This phenomenon of BP dipping has been documented by 24-h
ABPM devices. This natural circadian variation may be altered
by certain metabolic and cardiovascular changes.['%!") The
present study was conducted with an objective to determine
the dipping pattern BP variability of the hypertensive patients
receiving azilsartan, with the help of ABPM system.

MaTeriALs AND METHODS

Subjects

The study included 158 hypertensive patients (age 35-60 years)
without a history of major CVDs at baseline such as myocardial
infarction, stroke, or congestive heart failure were receiving
treatment with single-dose azilsartan (20 or 40 mg depending

on the patient current status of hypertension) for 6 months. Out
of all patients, 62 females (39.24%) and 96 males (60.76%)
were included and 22 patients (13.92%) had diabetes. As it was
prospective, open-label, observational study, no randomization
or blinding or sample size calculation was done and patient
selected without any bias. Patients with severe coexisting
diseases, debilitating illness, dementia, and impairment of
renal function were excluded from the study. The protocol
conformed to the clinical guidelines of the local institutions
and written informed consent was obtained from each patient.
Patients were selected from the electrical chart. All patients
were persistently hypertensive (more than 140 mmHg SBP
or 90 mmHg diastolic BPs [DBP]) despite treatment with
antihypertensive drug azilsartan.

Home blood pressure measurements

Initially, patients were informed how to measure their self BP
and then instructed to record their BPs at least twice a week
at home in the sitting position, once in the morning before
breakfast within 30 min of awakening and again in the evening
just before dinner using semi-automatic home BP measurement
device that operates on the cuff oscillometric principle and
generates a digital display of SBP and DBP and pulse rate.
The accuracy of these self-measured BP monitoring readings
was checked by well-trained clinic staff. A standard arm cuff
was used to obtain the clinic and home BP monitoring readings
because the circumference of patients’ arm was <14 cm. These
BP values were used as a reference for optimization of the
dose of azilsartan.!'?

Blood pressure monitoring with ambulatory blood
pressure monitoring-05

ABPM was performed using ABPM-05 device
(Meditech Ltd., Hungary) which tracks BP and pulse rate,
and it provides information on BP variability, overnight
dipping, and morning surge for managing and controlling
hypertension. ABPM-05 is a silent, compact, and very reliable
ABPM. A large LCD screen ensures easy readability, and its
lightweight design provides for maximum patient comfort.
Using 2 AA rechargeable batteries ABPM-05 can make
measurements up to a period of 48 h. The device can store more
than 600 readings in its solid-state memory for an unlimited
length of time. Extra measurements can be triggered, and
events can be marked manually. The device can be adjusted
to the patient’s lifestyle with a push of the day/night button.
The study participants were instructed to hold the hand at
heart level during the BP measurements. Central BP was
assessed by applying the n-point moving average method, a
mathematical low-pass filter, to the radial pulse waves. This
method was validated against invasive measurements as well
as against validated noninvasive methods for taking central
pressure measurements. Nighttime was defined as from 9:00
PM to 6:00 AM.['

Statistics
Data are expressed as mean + standard deviation. Statistical
comparisons to test differences between two independent
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groups were by Student’s #-test or Mann—Whitney’s U-test,
as appropriate.

ResuLts anp Discussion

Absolute rate systolic and diastolic pressure

Defining normal ABPM BP values is difficult, and normal values
are different in adults, children, and pregnant women. However,
according to the most widely accepted criteria, normal daytime
values are below 135/85 mmHg, while normal nighttime values
are <120/70 mmHg and values are below 130/80 mmHg for the
whole 24-h period in adults. A total of 158 patients were monitored
for their 24-h SBP and DBP was calculated. 24-h mean variable
of ABPM on azilsartan-treated patients is mentioned in Table 1.
The number of patients with dipping status is shown in Figure 1.

The difference of values of mean systolic blood pressure
and diastolic blood pressure between active and passive
time

All the data of 158 patients were observed and the difference
between the mean value of BP variable in the day (active time)
and night time (passive time). There was a markable reduction

Table 1: 24-h mean variable of ambulatory blood
pressure monitoring on azilsartan-treated patients

Parameters Value of 24 h
(mean=SD)
SBP 133.76+15.97
DBP 76.16+£10.86
Pulse 76.18+11.82
BP variability, number of
patients (n=158)
High 37
Normal 121
Dipping status, number of
patients (n=158)
Dipper 54
Extreme dipper 5
Nondipper 81
Reverse dipping 18

P<0.05, not significant. SD: Standard deviation, BP: Blood pressure,
SBP: Systolic BP, DBP: Diastolic BP
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in the SBP and DBP reported in the dipping pattern, and there
is a significant difference observed in the mean value of the
same. Whereas, 18 patients reported to have higher mean
passive time (night) BP with value 143/75.22 mmHg when
compared to with that of the mean value of day (active) BP
with value 136.56/73.11 mmHg. The number of patients with
dipping status and BP variability is shown in Figure 2.

Hypertensive subjects with dipping pattern (dippers)

A total of 54 patients were reported to have the dipping pattern
of BP of about 10%—-20% decrease from the daytime BP values.
In the present study, the dippers are classified to have 18.9%
reduction in SBP and 12.5% reduction in DBP. In the dippers
group, only four patients had normal BP variation, whereas high
BP variation was found in 50 patients of the group. Mean BP
variability on 24-h BP observation of dippers is shown in Table 2.

Hypertensive subjects without dipping pattern (nondippers)
Total 81 patients were reported to have the dipping pattern of <10%
decrease in BP from daytime values. In the present study, the
dippers are classified to have 7.1% reduction in SBP, whereas 6.7%
reduction in DBP. In the dippers group, only four patients (2.53%)
had normal BP variation, whereas high BP variation was found
in 50 patients (29.64%) of the group. Dippers fail to follow the
circadian rhythm which accounts to fall of BP by <10% and have
the higher risk of cardiac-related damage. Mean BP variability on
24-h BP observation of nondippers is shown in Table 3.

Hypertensive subjects with dipping pattern (extreme
dippers)

On the basis of the percentage of dipping status, patients were
classified into different categories. In the present study, only
five patients (3.17%) were found to have higher BP dipping
when compared to daytime BP. The mean SBP and DBP of the
passive time were found to be reduced by 31.60% and 18.60%,
respectively. All of the patients had high BP variability and
60% patients had high morning surge.

Hypertensive subjects with dipping pattern (reverse
dippers)

Unlike another dipping pattern, the patients of reverse
dipping group had higher nighttime BP when compared
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Figure 1: Patients with dipping status

Figure 2: Patients with dipping status and blood pressure variability
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to that of active time. This may prognosis into a higher
risk of organ failure and stroke. In the present study,
18 patients (11.39%) were found to have reversed dipping
pattern. Data are represented as mean BP variability on 24-h
BP observation of reverse dippers in Table 4.

Discussion

Hypertensive patients were undergone 24-h ABPM, and
differences between the mean value of BP variable in the
day (Active time) and night (Passive time) were reported.
Azilsartan at a dose of 20-40 mg has shown significant
reduction in the SBP and DBP value in hypertensive patients

Table 2: Mean blood pressure variability on 24 h

Variable Value (mean=S8D)
24 mean SBP 130.89+12.83
24 mean DBP 75.43+10.42
Mean pulse 77.89+12.54
BP variation, number of patients

High 50

Normal 4
Morning surge, number of patients

High 14

Normal 40

BP observation of dippers. SD: Standard deviation, BP: Blood pressure,
SBP: Systolic BP, DBP: Diastolic BP

Table 3: Mean blood pressure variability on 24 h

Variable Value (mean+3SD)
24 mean SBP 134.68+16.79
24 mean DBP 77.57£10.27
Mean pulse 75.91+11.15
BP variation, number of patients

High 54

Normal 27
Morning surge, number of patients

High 9

Normal 72

BP observation of nondippers. SD: Standard deviation, BP: Blood
pressure, SBP: Systolic BP, DBP: Diastolic BP

Table 4: Mean blood pressure variability on 24 h

Variable Value (mean=3SD)
24 mean SBP 138.83+17.76
24 mean DBP 73.94+13.51
Mean pulse 74.61+11.96
BP variation, number of patients

High 12

Normal 6
Morning surge, number of patients

High 2

Normal 16

BP observation of reverse dippers. SD: Standard deviation, BP: Blood
pressure, SBP: Systolic BP, DBP: Diastolic BP

and also reduced the dipping pattern. In accordance with a
study conducted by Alfonso Mention Perez and Cao (2017)
demonstrated that azilsartan once daily at dose up to 40 mg
(with exception of 2.5 mg for clinic DBP) lead to significant
reduction in SBP and DBP (based on both clinic trough and
24-h ABPM measurements) relative to placebo in patients
with mild to moderate uncomplicated essential hypertension.
Reductions in SBP and DBP with azilsartan 20 and 40 mg were
statistically superior to those observed with olmesartan 20 mg.['¥
Azilsartan medoxomil is effective and safe ARB with a unique
pharmacologic profile versus other antihypertensive agents
including slowed angiotensin II type 1 receptor dissociation
rates and improved receptor specificity. Studies have shown
that azilsartan medoxomil 80 mg once daily reduced BP by
a greater extent than olmesartan and valsartan with similar
safety and tolerability profile.®® This ABPM study revealed
that hypertensive patients had higher SBP, BP variability
(in almost one-fourth patients), dipping pattern, and slightly
higher pulse rates. A study by Duggal et al. reported normal
dipping pattern in 45% patients, nondipping in 46% patients,
extreme dipping in 6% patients, and reverse dipping in 3% of
patients with diabetes and hypertension.””! Similar to this study
findings, the present study also revealed the normal dipping
pattern in 34.17% patients, nondipping in 51.26% patients,
extreme dipping in 3.16% patients, and reverse dipping in
11.19% of patients in hypertensive patients. Around one-third
of the hypertensive patients (34.17% patients) were found to be
dippers and more than half patients were nondippers. Azilsartan
is a novel ARB which has a potent antihypertensive effect
over 24 h can be preferred as antihypertensive drug as either
monotherapy or in combination with other drugs in high-risk
hypertensive effect.!'>!

CoNCLUSIONS

ABPM had revealed higher SBP, BP variability (in almost
one-fourth patients), dipping pattern and slightly higher pulse
rates in hypertensive patients receiving azilsartan treatment.
Around one-third of hypertensive patients were found to
be dippers and more than half patients were non-dippers.
Azilsartan has potent antihypertensive effect over 24 h and
can be preferred in high-risk hypertensive patients.
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