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Background: Hypertension is the most common chronic disease and the calcium channel 

antagonist is the most popularly used antihypertensive drug in Chinese patients. Azelnidipine 

is a third generation and long-acting dihydropyridine calcium channel antagonist. A series of 

research has demonstrated that azelnidipine produced an effective antihypertensive effect in 

patients with essential hypertension. Now it is need to summarize clinical use of azelnidipine 

in the treatment of hypertension in Chinese patients.

Methods: Relevant literature was identified by performing searches in PubMed and CNKI 

(China National Knowledge Infrastructure), covering the period from January 2003 (the year 

azelnidipine was launched) to July 2014. We included studies that described pharmacology 

of azelnidipine, especially the pharmacokinetics, clinical efficacy, and safety and tolerability 

of azelnidipine in a Chinese population. The full text of each article was strictly reviewed, and 

data interpretation was performed.

Results: In Chinese healthy volunteers, a single-dose oral administration of azelnidipine 

8–16 mg had a peak plasma concentration of 1.66–23.06 ng/mL and time to peak plasma 

concentration was 2.6–4.0 hours and the area under the plasma concentration versus time 

curve from time 0 hour to 96 hours was 17.9–429 ng/mL·h and elimination half-life was 

16.0–28.0 hours. A number of clinical trials have demonstrated that azelnidipine produced a 

significant reduction in blood pressure in Chinese patients with mild-to-moderate hyperten-

sion, which was similar to that of other effective antihypertensive drugs such as amlodipine, 

zofenopril, and nifedipine. In addition to its antihypertensive effect, azelnidipine had other 

cardiovascular protective effects as well, like anti-oxidative action, decreasing heart rate, and 

improving systolic and diastolic function. Azelnidipine was generally well tolerated in Chinese 

patients and no severe adverse events were observed. 

Conclusion: Azelnidipine is effective and safe in the treatment of hypertension in Chinese 

patients.
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Introduction to the management issues in the 
treatment of hypertension in Chinese patients
Hypertension is the most common chronic disease in the People’s Republic of China 

and a major risk factor for cardiovascular disease, stroke, and kidney disease. The 

mortality rate of stroke is the major complication of hypertension in Chinese patients. 

The 2010 Chinese guideline for the management of hypertension is an update of the 

previous ones in 1999 and 2005, and it has covered blood pressure (BP) measurement, 

diagnosis, epidemiologic studies, assessment of risk factors, BP monitoring, manage-

ment of lifestyle, and drug therapy.1

The prevalence of hypertension had been investigated in the People’s Republic 

of China in the years 1958, 1979, 1991, and 2002, especially the last one based 

Correspondence: wei Zhang
Department of Clinical Pharmacology, 
Xiangya Hospital, Central South 
University, Changsha, Hunan 410008, 
People’s Republic of China
Tel +86 731 8480 5380
email yjsd2003@163.com 

Journal name: Therapeutics and Clinical Risk Management
Article Designation: Review
Year: 2015
Volume: 11
Running head verso: Chen et al
Running head recto: Azelnidipine for hypertension in Chinese patients 
DOI: http://dx.doi.org/10.2147/TCRM.S64288

T
he

ra
pe

ut
ic

s 
an

d 
C

lin
ic

al
 R

is
k 

M
an

ag
em

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/TCRM.S64288
mailto:yjsd2003@163.com


Therapeutics and Clinical Risk Management 2015:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

310

Chen et al

on the diagnosis of hypertension according to World 

Health Organization and International Society of Hyper-

tension: when a person’s systolic blood pressure(SBP) 

is $140 mmHg or diastolic blood pressure (DBP) 

$90 mmHg, or both, on repeated examinations without 

any anti-hypertensive drug.1 These standards apply to 

all adults older than 18 years of age. It was investigated 

and found that in 2002, nearly 1.6 billion Chinese adults 

(aged $18 years), about one fifth of adults, had high BP. 

 Compared with 1991, the prevalence was increased by 

31%. The awareness rate was 30.2% and the drug treatment 

rate 24.7% and control rate 6.1%. About 90% of adults 

with high BP have primary hypertension, sometimes called 

essential hypertension. The cause of primary hypertension 

is not known clearly. Most patients with hypertension have 

other risk factors as well, including lipid abnormalities, 

glucose intolerance or diabetes, a family history of early 

cardiovascular events, obesity, and cigarette smoking, 

and so on. 

 The importance of ambulatory BP monitoring (ABPM) 

and home BP monitoring (HBPM) for the diagnosis and 

monitoring of hypertension has been recognized and 

emphasized for a period of time. BP measure at a Doc-

tor’s office is usually higher than ABPM and HBPM. It is 

recommended that the ABPM and HBPM be used for the 

diagnosis of isolated office (white coat) hypertension and 

isolated ambulatory (masked) hypertension. 

As hypertension is recognized as a “cardiovascular 

syndrome”, the management strategy should be based 

on the overall risk of cardiovascular disease estimated 

with all related risk factors, target organ damage, and 

co-morbidity of patients. The goal of treating hyperten-

sion is set at SBP/DBP 140/90 mmHg in uncomplicated 

hypertension; 150/90 mmHg for the elderly ($65 years 

old), or if tolerable, 140/90 mmHg; and 130/80 mmHg 

for those with diabetes, coronary heart disease, or renal 

disease.2–7 In general, hypertension is also a “lifestyle 

disease”. So, such lifestyle modifications as limiting salt 

intake to 6 g/d, lowering body mass index to 25 kg/m2, 

smoking cessation, moderation of alcohol consumption, 

increasing dietary potassium intake, and physical activity, 

should be implemented for the prevention and control of 

hypertension. Several hypertensive populations need special 

attention in the prevention and control of hypertension, such 

as children and adolescents, the elderly, pregnant women, 

and patients with various cardiovascular complications. At 

the same time, it is important to detect and treat secondary 

hypertension.

Since most patients with hypertension are treated by 

primary care physicians, it is recognized that strengthening 

the education and standardized management of hypertension 

in the community, such as measuring BP at regular intervals, 

and rational use of drugs, is the basic way to increase the 

awareness rate and the drug treatment rate and control rate 

of hypertension.

With regard to the choice of antihypertensive drugs, 

the 2010 guideline in the People’s Republic of China con-

firms that a calcium channel antagonist (CCB), diuretic, 

β-receptor blocker, angiotensin-converting enzyme inhibi-

tor, and angiotensin II receptor blocker are all suitable for 

use as mono-therapy, and in some combinations with each 

other.1 A single pill containing these drugs can be adminis-

tered as initial and maintenance antihypertensive treatment. 

Selection of the optimal therapy regimen should be based 

on a person’s individual demographics, BP, cardiovascular 

risk, co-morbidities, and preference, as well as evidence for 

preferential beyond-BP-lowering benefits of different antihy-

pertensive agents. The basic principles of drug treatment are 

a low dosage, priority of long-period drug, a combination of 

drugs, and individualized therapy. Among these drugs, dihy-

dropyridine CCBs have no absolute contraindications for use 

and are a preferred drug in mono-therapy and in combination 

with other agent classes in many Chinese patients.

CCBs, including non-dihydropyridine and dihydropyri-

dine CCB (DHP-CCB), block the calcium channel on vas-

cular smooth cells to dilate the blood vessels to lower the 

BP. CCB is often used in combination with other agents, 

especially for elderly hypertensive patients, systolic hyper-

tension, accompanied by stable angina, coronary and carotid 

atherosclerosis. There are about ten dihydropyridine CCBs 

used in Chinese patients with hypertension, among which 

azelnidipine is a new drug.

Methods
Papers on the topic of azelnidipine published online between 

January 2003 (the year azelnidipine was launched) and July 

2014 were retrieved from PubMed and CNKI (China National 

Knowledge Infrastructure) using the search terms “azelni-

dipine”, “pharmacology”, “pharmacokinetics”, “efficacy”, 

“safety”, “hypertension”, and “Chinese” in English for the 

PubMed database and in the Chinese language for the CNKI 

database. Fifty-four articles were identified. The inclusion 

criteria included studies that described pharmacology of azel-

nidipine, especially the pharmacokinetics, clinical efficacy, 

and safety and tolerability of azelnidipine in the Chinese 

population. Exclusion criteria consisted of: duplications, not 
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useful to answer literature review questions after reading the 

title and the abstract, Chinese review, data being incomplete, 

and papers with no references. Twenty-three articles were 

finally included under this search strategy and inclusion/

exclusion criteria (Figure 1). The full text of each article was 

strictly reviewed, and valuable information was summarized 

by interpretation of the data.

Pharmacology, mode of action, 
pharmacokinetics of azelnidipine
Azelnidipine,((±)-(3)-(1-diphenylmethylazetidin-3-yl)-5-i-

sopropyl-2-amino-1,4-dihydro-6-methyl-4-(3-nitrophenyl)-

3,5-pyridinedicarboxylate; CS-905), is a third generation, 

long-acting dihydropyridine calcium antagonist. Azelnid-

ipine was jointly developed by Ube Industries, Ltd. (Yama-

guchi, Japan) and Daiichi Sankyo Co, Ltd (Tokyo, Japan) 

and launched into the market as Calblock in Japan in 2003.8 

Different from all the existing dihydropyridine calcium 

antagonists having two methyl groups located at the 2- and 

6-positions of the dihydropyridine ring, azelnidipine has an 

amino group displacing the methyl group at the 2-position.9 

In addition, azelnidipine has two enantiomers (R-(-)- and 

S-(+)-enantiomers) due to an asymmetric carbon at the 

4-position, and the (R)-(-) enantiomer of dihydropyridine 

calcium antagonists is considered to possess intrinsic phar-

macological activity.10 

 The antihypertensive effect of azelnidipine is primarily 

based on the inhibition of trans-membrane Ca2+ influx through 

the voltage-dependent channels of vascular smooth muscles. 

Ca2+ channels are classified into several subtypes, including 

L-type, T-type, N-type, P/Q-type, and R-type Ca2+ channels 

based on their electrophysiological properties.11 Azelnidipine 

is selective for L-type Ca2+ channels. Azelnidipine has strong 

lipophilicity and affinity to membranes of vascular smooth 

muscle cells.12 A preclinical study showed that azelnidipine 

could not be removed from the blood vessels, even by wash-

ing.13 It is retained in the vascular wall after clearance from 

the blood and continues to elicit a hypotensive effect. Unlike 

other dihydropyridine CCBs, azelnidipine does not induce 

reflex tachycardia, probably since it elicits a gradual fall 

in BP. In addition, clinical studies have demonstrated that 

azelnidipine significantly reduced heart rate and proteinuria 

in hypertensive patients by suppressing sympathetic nerve 

activity.14,15 Azelnidipine has also been confirmed to have 

cardio-protective, cerebro-protective, and anti-atherosclerotic 

effects, and improves insulin resistance.16

Azelnidipine is used in the treatment of patients with 

hypertension, and the recommended dosage is 8–16 mg 

orally once daily.17 Oral administration of azelnidipine shows 

rapid, dose-dependent absorption. A series of research was 

conducted to investigate the pharmacokinetics of differ-

ent dosages of azelnidipine in healthy Chinese volunteers 

(Table 1).18–24 After a single-dose oral administration of 

azelnidipine 8–16 mg in 106 healthy Chinese volunteers, 

peak plasma concentration (C
max

) was 1.66–23.06 ng/mL, 

time to C
max

 (T
max

) was 2.6–4.0 hours, and the area under 

the plasma concentration versus (vs) time curve from time 

0 hour to 96 hours (AUC
0–96

) was 17.9–429 ng/mL·h. After 

administration of azelnidipine 8 mg/day for 5–8 days, 

mean C
max

 and AUC
0–96

 values were 2.63–6.62 ng/mL and 

43.8–113.0 ng/mL·h; T
max

 was 2.8–3.5 hours. Steady-state 

plasma concentration of azelnidipine was achieved after day 

two. After a single, oral dose of 8–16 mg in healthy Chinese 

subjects, azelnidipine had an elimination half-life (t
1/2β) of 

16.0–28.0 hours. At steady state, the t
1/2β was 25.2–32.5 

hours after administration of azelnidipine 8 mg/day for 5–8 

days. Following a single oral dose (4 mg) of 14C-labeled 

azelnidipine in humans, approximately 26% of total radio-

activity was excreted in urine and 63% in feces over the 7 

days post-dosing.

A total of 54 papers were retrieved
(4 in English, 50 in Chinese)  

Exclusion of duplications, 
Chinese review, papers not
useful to answer literature
review questions, data being
incomplete and papers with no
references (total 31)    

23 articles

Figure1 Flow chart for literature screening.
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The pharmacokinetics of azelnidipine in patients with 

hypertension appeared to be similar to those of healthy 

volunteers.17 The influence of food on azelnidipine was 

studied on healthy Japanese volunteers. When a single oral 

dose (10 mg) of azelnidipine was administered after a meal, 

the mean C
max

 was 2.6-fold higher when compared with 

the values obtained in the fasted state (18.5 vs 7.1 ng/mL, 

P0.05), while mean AUC∞, T
max

, and t
1/2β values not statis-

tically different between after-meal and the fasted state. As a 

result, administration of azelnidipine after a meal is recom-

mended by the manufacturer.17 Azelnidipine is extensively 

bound to human plasma proteins (90%–91%). Like most 

CCBs, azelnidipine undergoes extensive first-pass hepatic 

metabolism.17 Azelnidipine is metabolized by cytochrome 

P450 (CYP) 3A4 in the liver and has no active metabolite. 

It has the potential for interactions with other drugs or 

compounds that are substrates for this enzyme. A study 

was conducted about azelnidipine (8 mg) administrated 

with itraconazole (50 mg), a drug with a strong CYP3A4 

inhibitory activity. C
max

 and AUC
12h

 values of azelnidipine 

administrated with itraconazole were 1.6 and 2.8 times 

higher than those with azelnidipine alone.17 In hypertensive 

patients with renal dysfunction, the steady-state plasma 

concentrations of azelnidipine were approximately 2-fold 

higher than those in healthy volunteers (P0.01).17

Efficacy studies of azelnidipine in 
Chinese patients
A number of clinical trials in Chinese patients have dem-

onstrated that azelnidipine was effective for treatment of 

hypertension. Azelnidipine 8–16 mg administered once 

daily in the morning for 2 months significantly reduced BP 

over 24 hours in 60 young patients with essential hyperten-

sion (P0.05), as demonstrated with 24-hour ABPM. The 

loading rate of BP was significantly lower after treatment 

with azelnidipine (P0.01).25 Twenty-seven patients with 

mild-to-moderate hypertension (mean SBP/DBP 158.2/98.6 

mmHg) received azelnidipine 16 mg/day for 12 weeks, and 

BP was significantly decreased (mean SBP/DBP 124.5/80.2 

mmHg at the end of the study, P0.05).26

Furthermore, a series of clinical trials (most of them 

published in Chinese magazines) have demonstrated that 

azelnidipine produced a significant reduction in BP in Chinese 

patients with essential hypertension when compared with 

other effective anti-hypertensive drugs such as amlodipine, 

zofenopril, and nifedipine (extended release)27–39 (Table 2). 

In these studies, azelnidipine 8–16 mg/day was as effective 

as amlodipine 5–10 mg/day in reducing BP in primary hyper-

tension. Amlodipine is a widely used calcium antagonist and 

is known to have a slow and persistent hypotensive effect. 

A double-blind control study was planned to divide 61 patients 

Table 1 Pharmacokinetics parameters of single and multiple dosing azelnidipine respectively by oral administration in Chinese healthy 
volunteers 

Year of publication Number of healthy  
volunteers

Dose (mg) Period (d) Cmax (ng/mL) Tmax (h) t1/2β (h) AUC0–96 (ng/mL⋅h)

A single dose of azelnidipine (8 mg)
200818 12 8 1 5.13±2.20 2.9±1.4 25.0±4.3 53.6±17.1
200819 8 8 1 8.66±1.15 2.8±1.2 22.8±2.4 186.0±47.0
200820 5 8 1 5.85±3.27 3.0±1.4 16.0±5.5 89.6±37.3
201121 10 8 1 1.66±0.45 3.5±1.1 21.3±8.1 17.9±6.0
201122 10 8 1 4.16±1.86 2.6±0.6 23.0±6.8 44.1±19.6
201224 8 8 1 5.91±2.83 3.3±1.3 20.3±7.6 61.1±33.8
A single dose of azelnidipine (16 mg)
200818 12 16 1 9.48±3.70 2.6±0.8 24.6±5.6 107.9±39.1
200819 8 16 1 19.17±4.13 3.0±0.9 23.5±4.2 429.0±145.0
200820 5 16 1 23.06±5.63 2.6±1.0 18.0±1.9 272.5±128.4
201121 10 16 1 4.25±1.38 4.0±1.2 19.5±4.0 49.9±17.5
201122 10 16 1 10.60±5.40 2.7±0.6 25.2±13.8 80.5±50.4
201224 12 16 1 10.61±3.93 3.7±1.0 28.0±7.7 139.5±72.9
Multiple dose of azelnidipine (8 mg/d)
200818 12 8 8 6.12±2.27 3.1±1.1 25.2±5.0 53.6±18.4
201121 10 8 5 2.63±1.41 3.5±1.1 32.5±9.2 43.8±26.4
201122 10 8 7 6.62±2.23 2.8±0.9 25.5±9.5 113.0±67.0
201224 6 8 7 5.88±1.90 3.2±0.7 28.2±8.0 86.7±41.6

Abbreviations: Cmax, peak plasma concentration; Tmax, time to peak plasma concentration; t1/2β, elimination half-life; AUC0–96, area under the plasma concentration versus 
time curve from time 0 h to 96 h; d, days; h, hours.
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into two groups in which one received azelnidipine 8–16 mg 

or amlodipine 5–10 mg once daily for a period of 8 weeks. 

The SBP and DBP decreased significantly in both azelnidipine 

group and amlodipine group at 2 weeks, 4 weeks, 6 weeks, 

and 8 weeks after the treatment (P0.05). The SBP and DBP 

between the azelnidipine group and the amlodipine group 

had no significant difference (P0.05) at all time-points.29 In 

another multicenter, double-blind, randomized study in 231 

patients with mild-to-moderate essential hypertension, after 

azelnidipine 8–16 mg or amlodipine 5–10 mg once daily for 

8 weeks, the DBP of the patients at sitting position in both 

groups was lower than that at their baseline after 8 weeks of 

treatment (13.56±6.22 mmHg vs 12.94±5.50 mmHg). No 

significant differences were observed in the two groups.36 In 

studies assessed by ABPM, azelnidipine and amlodipine also 

showed a comparable 24 hour anti-hypertensive effect.30,37 

Although the anti-hypertensive effect of azelnidipine is 

similar to that of amlodipine, azelnidipine has its own advan-

tages. In 76 Chinese patients with mild-to-moderate essential 

hypertension, the administration of azelnidipine 8–16 mg 

or amlodipine 5–10 mg once daily for 8 weeks significantly 

decreased SBP and DBP and the indexes of 24-hour ABPM 

when compared with those at baseline, and no significant 

differences were observed in the two groups. In this study, 

the number of patients with normal dipper circadian rhythm 

BP after treatment was higher in the azelnidipine group when 

compared with that in the amlodipine group.39 Meanwhile, 

azelnidipine has a comparable anti-hypertension effect to 

angiotensin-converting enzyme inhibitor. Azelnidipine 

8–16 mg/day for 8 weeks controlled 24 hour BP (assessed 

by ABPM) to a similar extent as zofenopril 15–30 mg/day 

in a randomized and double-blind study in 130 patients 

with mild-to-moderate hypertension. There were no sig-

nificant differences between these two groups with regard 

to the 24-hour BP control.32 The anti-hypertension effect of 

azelnidipine is also superior to second generation of dihy-

dropyridine calcium antagonist. After the administration 

of azelnidipine (8 mg/day) or extended release nifedipine  

(30 mg/day) for 8 weeks, patients had a significant decrease 

in SBP and DBP (P0.05). Meanwhile, the decline of SBP 

and DBP was significantly greater in the azelnidipine group 

than those in the extended release nifedipine group.35

In addition to its antihypertensive effect, azelnidipine 

also features other cardiovascular protective effects. Pre-

vious studies have demonstrated that azelnidipine, unlike 

other dihydropyridine CCBs, did not increase, but probably 

decreased, heart rate in clinical settings. In a clinical trial, 

27 hypertensive patients complicated with tachycardia were 

treated with azelnidipine 16 mg/day for 12 weeks. After the 

treatment, the heart rate declined from 106.7±18.7 beats a 

minute to 86.3±19.1 beats a minute (P0.05).26 In a ran-

domized controlled study among 48 patients with essential 

hypertension, administration of azelnidipine (8–16 mg/day 

once daily for 8 weeks) significantly decreased the heart rate. 

However, patients who received amlodipine (5–10 mg/day 

once daily for 8 weeks) did not have significantly decreased 

heart rate after the treatment.33 Azelnidipine can also prevent 

left ventricular remodeling and improve systolic and diastolic 

function. Ninety-two patients with mild-to-moderate essen-

tial hypertension were administered azelnidipine 8–16 mg 

or amlodipine 5–10 mg once daily for 5 months. The left 

ventricular diastolic function was improved in both groups 

after the treatment. Compared with that in the amlodipine 

group, the plasma level of brain natriuretic peptide (BNP) 

was significantly lower in the azelnidipine group (P0.05).38 

Recent research has also demonstrated that azelnidipine has 

anti-atherosclerotic properties.17 Azelnidipine 8–16 mg once 

daily for 8 weeks significantly increased brachial-ankle pulse 

wave velocity in hypertensive patients.39 The brachial-ankle 

pulse wave velocity is an index of arterial stiffness and wave 

reflection. As a result, azelnidipine achieved significant 

improvements in arterial stiffness. As for other possible 

mechanisms, azelnidipine has been reported to elicit anti-ath-

erosclerotic effects by anti-oxidative action. In a clinical trial, 

24 patients with hypertension received azelnidipine 8–16 

mg once daily for 8 weeks. After the treatment the plasma 

SOD (an antioxidant enzyme) was significantly increased 

(P0.05) when compared with that at baseline.33 In this 

study, azelnidipine also significantly decreased plasma Hs-

CRP (P0.05) concentration and increased 6-keto-PGF1α 

level to inhibit the formation and development of athero-

sclerosis. In addition, some previous literature has reported 

that azelnidipine featured reno-protective, improving insulin 

resistance, and cerebro-protective effects.16 However there 

is no relevant research in Chinese.

Safety and tolerability in use of 
azelnidipine in Chinese patients
There are 14 clinical studies published in Chinese 

(Table 3).25–27,29–39 Patients were all diagnosed with essential 

hypertension and most had mild-to-moderate hypertension. 

Patients included women and men, the young and the older. 

Most of the follow-up periods were 8 weeks and the longest 

was 5 months. No severe adverse events were observed, and 

nobody dropped out of the therapy because of the adverse 

events. The most common adverse events were dizziness, 
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headache, and edema. CCB-related edema is a side effect 

that may reduce patient compliance or cause necessary 

switch to another drug. Among these clinical studies, four 

cases of CCB-related edema occurred in total after treatment 

with azelnidipine (one ankle edema, one leg edema, two 

sites without explanation). In studies about comparison of 

azelnidipine and amlodipine, two patients in the azelnidipine 

group complained about edema (one ankle edema, one leg 

edema). Meanwhile, two patients in the amlodipine group 

suffered from CCB-related edema (one leg edema, one palpe-

bral edema).27,33,36,38 When compared with extended release 

nifedipine, two patients in the azelnidipine group and one 

patient in the extended release nifedipine group were reported 

to suffer from edema (both were “site unknown”).35 So, the 

difference of edema incidence rate between azelnidipine and 

other CCBs needs further investigation.

 There is one clinical study published in English about 

azelnidipine at a dosage of 8–16 mg compared with amlodipine 

at a dosage of 2.5–5 mg for 8 weeks in 202 Chinese patients 

diagnosed with mild-to-moderate essential hypertension. The 

adverse events (defined as mild-to-moderate) occurred in eight 

(7.3%) subjects in the azelnidipine group and eleven (10.0%) 

subjects in the amlodipine group (P=0.485). No severe adverse 

events were observed. Headaches occurred at an incidence 

rate of 1.82% vs 4.55%, and dizziness at 2.73% vs 2.73%, 

respectively, both the azelnidipine and the amlodipine group. 

With regard to laboratory data, no great changes were found 

in serum glucose, uric acid, electrolyte, creatinine, and urea 

nitrogen in either group. There were no significant changes in 

pulse rate in either group.28

Patient-focused perspectives such 
as quality of life, patient satisfaction/
acceptability, adherence, and uptake
Hypertension is a common public health problem in the 

People’s Republic of China, and it is recognized as a lifestyle 

disease and greatly affects the quality of life of patients. 

With the change from the biomedical mode to the biological-

social-psychological medical model, more and more studies 

have analyzed the relationship between hypertension and 

health-related quality of life (HRQL) in Chinese patients 

with hypertension.40–44 These researchers often used the 

SF-36 table45 to assess the HRQL and have demonstrated that 

individuals with hypertension have a lower score of physical 

functioning, role-physical, bodily pain, general health, vital-

ity, social functioning, role-emotional, and mental health 

than normotensive individuals. In perspective of hypertensive 

patients, the number of symptoms had a great negative impact 

on HRQL. The sources of symptoms might be the perceived 

symptoms related to hypertension or the side effects from 

antihypertensive medication.44 Previous studies also reported 

that increasing comorbidity, including cerebrovascular dis-

order, ischemic heart disease, and renal disorder, influenced 

subjects with hypertension in rating their HRQL.43 In addition, 

some socio-demographic factors including sex, age, educa-

tional level, region of residence, marital status, frequency 

of activities, family monthly income, occupations, attitudes 

toward hypertension, and knowledge of hypertension influ-

enced HRQL of patients with hypertension.40,41,43,44 Successful 

control of BP can improve the quality of life of hypertensive 

Table 3 Safety and tolerability in use of azelnidipine in Chinese patients with hypertension

Year of publication Number of patients Degree of hypertension Dose (mg) Period Adverse events and number

200927 27 Mild-to-moderate 8–16 8 weeks Dizzy 1, palpitation 1, nausea 1,  
ankle edema 1, depression 1

201026 24 Mild-to-moderate 16 12 weeks Nausea, tiredness without number
201129 40 Mild-to-moderate 8 8 weeks Headache 1,  flush 2
201130 30 Mild-to-moderate 8 12 weeks None reported
201131 27 Mild-to-moderate 8–16 8 weeks None reported
201132 62 Mild-to-moderate 8 8 weeks Headache 4,  flush 4
201233 48 Mild-to-moderate 8–16 8 weeks Dizzy 2, headache 1, toothache 1,  

constipation 1, oppression in chest 1
201234 38 Mild-to-moderate 8 12 weeks None reported
201235 43 Mild-to-moderate 8 8 weeks Dizzy 2, palpitation 3, nausea 4,  

edema 2, arthralgia 1
201325 60 Mild-to-severe 8–16 2 months Palpitation 2, flush 1
201336 116 Mild-to-moderate 8–16 8 weeks Dizzy and headache 8, lower limbs  

edema 1
201337 32 Mild-to-moderate 8 8 weeks None reported
201338 47 Mild-to-moderate 8–16 5 months None reported
201439 38 Mild-to-moderate 8 8 weeks None reported
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patients.44 Poor drug adherence is a major contributor to poor 

BP control.46 A number of studies evaluated the adherence 

levels of antihypertensive pharmacotherapies among the 

Chinese population. These studies have reported that almost 

29.7%–53.8% of patients had good adherence to antihyper-

tensive agents in Chinese mainland.47–49 The percentage of 

patients with good adherence (approximately 65.1%–86.8%) 

was higher in patients in Hong Kong, People’s Republic of 

China.50–52 Some researchers also have investigated the fac-

tors associated with antihypertensive drug adherence. Among 

Chinese patients with hypertension, low income, side effects 

of antihypertensive drugs, dosing frequency, complex medica-

tion regimens, bad behavioral factors, lack of knowledge of 

hypertension and the treatment, employment status, and a self-

perceived health status of “poor” were recognized to contribute 

to antihypertensive drug discontinuation.48,50,52 In addition, 

poor doctor–patient relationship and lack of social support 

were also associated with poor adherence to antihypertensive 

agents.46,53 Users of β-receptor blockers were significantly 

more likely to have their drugs discontinued than users of 

CCB in both male and female patients.51 However, patients of 

an older age, female sex, and longer duration of antihyperten-

sive agents used (over 10 years) were reported to have better 

adherence.52,54 Previous literature has also proposed methods 

to improve medication adherence, such as reinforcement of 

HBPM, formulating a proper treatment plan, strengthening 

patients’ individualized health education, sending reminders 

about appointments and continued compliance to medications, 

making good use of the social support system, organizing 

health care to provide easy access to health professionals, and 

building a good doctor–patient relationship.52,53 In this way, 

more patients with hypertension can achieve successful BP 

control and good quality of life.

Conclusion (place in therapy)
In this review, we addressed the management issues in the 

treatment of hypertension in Chinese patients and especially 

emphasized the DHP-CCB azelnidipine, including the phar-

macology, pharmacokinetics, and a series of clinical studies 

of azelnidipine in a Chinese population. From the current 

data, azelnidipine has shown to be as effective in lower-

ing high BP and as safe alternative antihypertensive drugs. 

 Especially, this drug could lower tachycardia in patients. 

 During clinical practice we should focus on national or 

regional people characteristics and evidence-based medical 

research in a Chinese population, so as to better arrange 

individualized treatment in patients with hypertension. 
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