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Aim: Reducing the fluctuation of blood pressure has recently been recognized as a potential target for
improving management of hypertension to prevent cardiovascular events, particularly for strokes. Some
randomized controlled trials demonstrated that amlodipine can effectively reduce blood pressure as a
well-established, long-acting calcium channel blocker (CCB). However, few data are available for am-
lodipine on blood pressure variability (BPV) in China in a real-world setting. This study aimed to assess
the effect of amlodipine versus other CCB antihypertensive agents on BPV. Materials & methods: A retro-
spective propensity score-matched analysis was conducted, which retrieved the encounter data from 5582
hypertensive inpatients (with a median age of 69, female percentage of 48%, diastolic blood pressure
≥40 and <150 mmHg; systolic blood pressure (SBP) ≥70 mmHg and <260 mmHg), who had taken at least
one antihypertensive agent and completed at least three SBP measurements during the visit. International
Classification of Diseases was used to identify the hypertensive patients. BPV was calculated with standard
deviation (SD) and coefficient of variation (CV) of SBP during a single inpatient visit. The Propensity Score
Matching was used to balance the cohort of patients prescribed amlodipine or other CCBs. A series of ap-
propriate statistical tests were applied to the propensity score-matched samples to examine the different
effects on BPV. Additionally, the hypertensive patients with comorbidity such as coronary artery disease,
diabetes mellitus, myocardial infarction, heart failure and chronic kidney disease were analyzed. Results:
For the hypertensive patients (n = 1756, for each cohort), patients prescribed amlodipine showed lower
BPV than patients prescribed other CCBs (12.90 vs 13.76 mmHg, p < 0.05 [SD] and 9.47 vs 10.06, p < 0.05
[CV]). For the hypertensive patients with comorbidity (n = 1080, for each cohort), patients prescribed am-
lodipine had lower BPV than patients prescribed other CCBs as well (13.24 vs 14.23 mmHg, p < 0.05 [SD]
and 9.66 vs 10.28, p < 0.05 [CV]). Conclusion: amlodipine was associated with lower BPV than other CCBs
for both hypertensive patients and hypertensive patients with comorbidity.
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Hypertension is an important worldwide public health challenge [1]. The benefit of reducing blood pressure (BP)
levels in patients with hypertension to prevent cardiovascular events is well proven [2–4]. Nevertheless, recent studies
demonstrated that blood pressure variability (BPV) is also an independent risk factor other than average BP for
vascular events [5–7]. In the real-world setting, lowering mean BP alone does not account for all damages and
outcomes of hypertension, BPV would also need to be controlled and modulated by antihypertensive treatment [8–

10]. This condition also occurs for the hypertensive patients with comorbidity. For these patients, routine monitoring
of mean BP seemed to be of limited utility, as shown by the action taken for diabetes and vascular disease: in a
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preterax and diamicron MR controlled evaluation trial, blood-pressure variability is an independent risk factor for
macrovascular or microvascular events in patients with Type II diabetes mellitus [11]. BPV needs to be monitored
to assess the risk of macrovascular or microvascular events.

BPV has been observed at different interval bases such as 24-h period as short term, day-to-day visit as mid-term,
as well as long-term visit. The 24-h ambulatory or long term variability in BP measured at clinic visits has been
testified to be associated with cardiovascular and mortality outcomes. For another type of BPV, the BP fluctuation
that may occur within a single medical visit, also has been reported to be associated with the risk of stroke and
cardiovascular risk factors. Although inconsistent evidence exists, considering it is more easily obtainable in daily
practice, it is meaningful to study BP fluctuation within a clinical visit for improving management of hypertension
to prevent cardiovascular events.

Given the potential impact of BPV on vascular events, it is important to evaluate whether BPV is differently
influenced by the various kinds of antihypertensive medications as well as patient characteristics, such as comorbidity.
A recent meta-analysis considering long-term BPV across multiple randomized trials reported that a treatment
difference (standard error) for amlodipine versus all active comparators is -1.23 mmHg. Five studies (47,558 BPV-
evaluable patients) were included to assess whether patients receiving amlodipine versus other antihypertensive
agents had lower BPV after ≥12 weeks of treatment. The results indicated that BPV with amlodipine was
significantly lower than atenolol and lisinopril, significantly lower than enalapril in one study and similar to
chlorthalidone and losartan [2]. These findings suggest that amlodipine is effective for minimizing BPV. In addition,
in the X-CELLENT study (n = 577), the 24-h ambulatory BP measurements before and after 3 months’ treatment
showed that amlodipine decreased daytime, night-time, and 24-h systolic BPV, whereas the comparator candesartan
did not [12]. For the comparison in the patients with comorbidity, in other words, coronary artery disease, diabetes
mellitus (DM), myocardial infarction, heart failure and chronic kidney disease, to our knowledge, there is no study
focusing on the comparison of BPV between amlodipine and other antihypertensive agents, especially for calcium
channel blocker (CCB) class.

Although the earlier studies indicated amlodipine is superior for reducing BPV for short term and long term,
limited study for mid-term BPV has been implemented, especially for the patients with comorbidity. Furthermore,
most of study results were from randomized trials or meta-analysis, which cannot reflect the real condition in
clinical practice. Thus, the data from the electronic medical record (EMR) database should be examined. It would
be beneficial to assess whether amlodipine can result in lower BPV in the real world, especially for the patients
with comorbidity. Therefore, the objective of this analysis was to explore whether patients taking amlodipine have
a lower BPV compared with those taking other CCB antihypertensive agents in general hypertensive patients and
hypertensive patients with comorbidity.

Methods
Cohort design
This was a multicenter, retrospective and observational study conducted from February 2014 to November 2015
at four tertiary hospitals in China. Data from patients’ EMRs were retrieved for analysis in a real-world setting.
The primary objective was to compare the BPV between the patients administrated amlodipine and other CCB
antihypertensive agents, including felodipine, lacidipine, nimodipine, nifedipine and diltiazem. Moreover, the BPV
for patients with five kinds of comorbidities including coronary artery disease, DM, myocardial infarction, heart
failure and chronic kidney disease were compared.

Study population
The patients who have been diagnosed with hypertension and have taken at least one antihypertensive agent
were initially enrolled in our analysis. International Classification of Diseases (ICD-10) was used to identify the
hypertensive patients. Those who completed at least three systolic blood pressure (SBP) measurements during the
visit were included. The inclusion criteria also included diastolic blood pressure ≥40 mmHg and <150 mmHg and
SBP ≥70 mmHg and <260 mmHg. Whereas the patients who have been administrated amlodipine and the other
CCBs during the same visit were excluded in our study. In addition, the patients with white coat hypertension or
masked hypertension were not included in the analysis.

The study retrieved 5582 inpatients with essential hypertension which constituted general hypertensive popula-
tion. ICD-10 was also used to screen the patients with comorbidity which constituted the hypertensive inpatients
with comorbidity population, which retrieved 3181 patients. Furthermore, we carried out propensity score match-
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5582 patients enrolled for general hypertensive population 

1805 patients treated
antihypertensive agent amlodipine 

PSM in a 1:1 ratio with caliper = 0.05
selecting the following variables: sex, age, baseline SBP, baseline

pulse rate and baseline pulse rate variability

1756 patients in
other CCBs group 

3777 patients treated the other
antihypertensive CCB agents

1756 patients in
amlodipine group

Figure 1. Screen flow for general hypertensive population.
CCB: Calcium channel blocker; PSM: Propensity score matching; SBP: Systolic blood pressure.

ing (PSM) analysis to avoid the potential confounder bias. For general hypertensive patients, the covariates including
age, sex, baseline SBP, baseline pulse rate and baseline pulse rate variability (PRV) have been matched. For the
patients with comorbidity, the additional covariates of the proportion of five kinds of comorbidities and the
proportion of patients’ BP in normal range have been matched.

For the general hypertensive population, a total of 5582 patients were divided according to the agents adminis-
trated: 1805 patients for the amlodipine group and 3777 patients for the control group. After PSM, 1756 pairs of
patients have been matched for further BPV analysis. The screening flow is described in Figure 1. For hypertensive
patients with comorbidity population, after applying the selection criteria, a total of 3181 patients were newly
initiated, the amlodipine group and the other CCB groups were identified based on the patients’ administration,
which are 1117 and 2064 patients separately. Of all the patients enrolled, 2160 patients in 1080 pairs were finally
assigned to each differently treated group. The screening flow is illustrated in Figure 2.

Effectiveness assessment
BPV were assessed using standard deviation and coefficient of variation of SBP during a single clinical visit.

Statistical analyses
In this study, PSM was used to adjust significant differences in patient characteristics and reduce the influence of
possible confounding factors. For the method of PSM, a logistic regression model was calculated with the covariate
variables (age, sex, baseline SBP, baseline pulse rate and baseline PRV for general hypertensive population; add
the proportion of five kinds of comorbidities and the proportion of patients’ BP in normal range for hypertensive
patients with comorbidity population) to obtain the scores. After estimating propensity scores, one-to-one nearest-
neighbor matching without replacement was performed with a calliper of width equal to 0.05. The difference of
potential confounding variables with p-value of < 0.05 was considered to be statistically significant for each test
before and after PSM.

For other statistical methods included in this study, continuous variables are presented as minimum, maximum,
mean, standard deviation, median and interquartile range (IQR) per group. Categorical variables are expressed as
percentage. For the comparison test, two-tailed Student’s t-test for the continuous variables, and Fisher’s exact test
or χ2 test were used for the categorical variables as appropriate. All tests were two-sided, with statistical significance at
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3181 patients enrolled for hypertensive patients
with comorbidity population

1117 patients treated
antihypertensive agent amlodipine

PSM in a 1:1 ratio with caliper = 0.05
selecting the following variables: sex, age, baseline SBP, baseline pulse rate,
baseline pulse rate variability, the proportion of CAD, DM, MI, HF, CKD, the

proportion of patients’ BP in normal range

1080 patients in
amlodipine group

1080 patients in
other CCBs group

2064 patients treated the other
antihypertensive CCB agents

Figure 2. Screen flow for hypertensive patients with comorbidity.
BP: Blood pressure; CAD: Coronary artery disease; CCB: Calcium channel blocker; CKD: Chronic kidney disease; DM:
Diabetes mellitus; HF: Heart failure; MI: Myocardial infarction; PSM: Propensity score matching; SBP: Systolic blood
pressure.

Table 1. Patient characteristics of general hypertensive patients before and after propensity score matching.
Characteristic Amlodipine Other CCBs p-value

Before PSM n 1805 3777

Age (years), (mean ± SD) 70.2 ± 12.55 65.2 ± 13.37 � 0.05

Gender (male), n (%) 0.5 (0.5) 0.48 (0.52) 0.14

Baseline SBP (mmHg), (mean ± SD) 135.2 ± 11.77 137.7 ± 12.81 � 0.05

Baseline pulse rate (beats per minute), (mean ± SD) 82.5 ± 10.05 80.8 ± 8.8 � 0.05

Baseline pulse rate variability 9.4 ± 4.98 8.4 ± 4.43 � 0.05

After PSM n 1756 1756

Age (years), (mean ± SD) 70 ± 12.52 69.2 ± 12.64 0.107

Gender (male), n (%) 0.5 (0.5) 0.5 (0.5) 0.986

Baseline SBP (mmHg) (mean ± SD) 135.4 ± 11.72 135.9 ± 12.21 0.245

Baseline pulse rate (beats per minute), (mean ± SD) 82.4 ± 9.95 82.3 ± 9.72 0.703

Baseline pulse rate variability 9.3 ± 4.91 9.3 ± 4.71 0.890

Pulse rate variability was assessed with the same algorithm as blood pressure variability.
CCB: Calcium channel blocker; PSM: Propensity score matching; SBP: Systolic blood pressure; SD: Standard deviation.

p < 0.05. Analyses were conducted with the R statistical package v.2.13.1 (R Foundation for Statistical Computing,
Vienna, Austria).

Results
PSM results
Of the 5582 patients enrolled in general hypertensive population, 1805 and 3777 patients were divided into
amlodipine group and control group according to the administration. 3512 patients in 1756 pairs were finally
assigned to each differently treated group. Table 1 displays the patient characteristics before and after PSM for two
groups. Before PSM, the patients in the amlodipine group were significantly more likely to be older. Additionally, the
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Unmatched treatment units

Matched treatment units

Distribution of propensity scores

Propensity score

Matched control units

Unmatched control units
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Figure 3. Dot plot of propensity score matching of patients in the amlodipine and the other calcium channel blocker
groups showing individual units in the dataset and whether they are matched or discarded.

Unmatched treatment units

Matched treatment units

Distribution of propensity scores

Propensity score

Matched control units

Unmatched control units

0.2 0.4 0.6 0.8

Figure 4. Dot plot of propensity score matching of patients in the amlodipine and the other calcium channel blocker
groups showing individual units in the dataset and whether they are matched or discarded.

baseline SBP were significantly lower than the other CCBs group. For the baseline pulse rate and baseline PRV, the
patients in amlodipine group have higher values then the control group. After PSM, the age, baseline SBP, pulse rate
and PRV were evenly dispersed and did not differ significantly between two groups, validating the propensity score-
matched model success (Table 1 & Figure 3). For the hypertensive population with comorbidity, the proportion
of five kinds of comorbidities and the proportion of patients’ BP in normal range were the other factors needed
to be considered through PSM as covariates besides the covariate variables mentioned above. Table 2 displays
patient characteristics before and after PSM for the comorbidity population. Before PSM, all of the covariates
have significant difference between two groups. For example, the patients in amlodipine group were significantly
older than the control group, the proportion of male and the proportion of the patients who have normal BP
in amlodipine group were significantly higher than the control group, the baseline SBP in amlodipine group is
significantly lower than the control group, the baseline pulse rate and PRV in amlodipine group were significantly
higher than the control group, the distribution of five kinds of comorbidities in amlodipine is significantly different
from the distribution in control group. After PSM, the difference existing in the two groups has been balanced for
all the covariates (Figure 4). This work ensured that the difference between the two groups is from the administrated
agents instead of the bias.
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Table 2. Patient characteristics for hypertensive inpatients with comorbidity before propensity score matching and
after propensity score matching.

Characteristics Amlodipine Other CCBs p-value

Before PSM n 1117 2064

Age (years), (mean ± SD) 72.2 ± 12.6 68.2 ± 12.26 � 0.05

Gender (male), n (%) 0.52 (0.48) 0.45 (0.55) � 0.05

Baseline SBP (mmHg), (mean ± SD) 136.9 ± 11.99 139 ± 13.57 � 0.05

BP status (normal), n(%) 0.62 (0.38) 0.56 (0.44) � 0.05

Baseline pulse rate (beats per minute) 82.3 ± 9.98 81.1 ± 8.93 � 0.05

Baseline pulse rate variability 9.2 ± 5.19 8.3 ± 4.39 � 0.05

Comorbidity � 0.05

CAD 0.28 0.33 –

DM 0.44 0.44 –

MI 0.03 0.02 –

HF 0.1 0.09 –

CKD 0.15 0.12 –

After PSM n 1080 1080 –

Age (years), (mean ± SD) 72 ± 12.37 71.7 ± 11.73 0.652

Gender (male), n (%) 0.51 (0.49) 0.51 (0.49) 1

Baseline SBP (mmHg), (mean ± SD) 137 ± 11.9 137.6 ± 13.02 0.259

BP status (Normal), n(%) 0.62 (0.38) 0.61 (0.39) 0.626

Baseline pulse rate (beats per minute) 82.3 ± 9.96 82.4 ± 9.52 0.762

Baseline pulse rate variability 9.1 ± 4.96 9.1 ± 4.6 0.924

Comorbidity 0.241

CAD 0.29 0.28

DM 0.44 0.41

MI 0.03 0.03

HF 0.09 0.13

CKD 0.15 0.15

BP: Blood Pressure; CAD: Coronary artery disease; CCB: Calcium channel blocker; CKD: Chronic kidney disease; DM: Diabetes mellitus; HF: Heart failure; MI: Myocardial
infarction; PSM: Propensity score matching; SBP: Systolic blood pressure; SD: Standard deviation.

Patient characteristics
Patients’ demographics and characteristics for general hypertensive population and hypertensive patients with
comorbidity population were summarized in Table 3. For general hypertensive patients, their mean ages in two
groups were all 70 years old (IQR, 63–80 years old for amlodipine group and 62–79 for other CCBs group,
respectively). 50.2% were male in amlodipine group and 50.1% in the control group. The age group of 65–80 years
old have the highest proportion in two groups. The patients who were concomitant with DM have the highest
proportion in five comorbidities. The two groups have similar mean of SBP. For the hypertensive patients with
comorbidity population, the mean age was 72 years old for amlodipine group (IQR, 65–81 years old), 72 years old
for control group (IQR, 65–80 years old). 51.4% were male in amlodipine group and 51.5% in the control group.
The age group of 65–80 years old has the highest proportion in two groups. Of five kinds of comorbidities, nearly
half were concomitant with DM. For the mean baseline SBP, there was little difference between two groups.

Effectiveness assessment
For the comparison of BPV between two groups, the BPV for amlodipine group was significantly lower than
the control group no matter for general hypertensive patients or for hypertensive patients with comorbidity, and
statistical significance was achieved, as shown in Table 4. This result indicates that the patients treated with
amlodipine had a better BPV control than the patients treated with the other CCBs.
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Table 3. Demographics and characteristics for general hypertensive patients and hypertensive patients with comorbidity
for two groups.

General population With comorbidity

Demo Amlodipine (n = 1756) Other CCBs (n = 1756) Amlodipine (n = 1080) Other CCBs (n = 1080)

Age (years) Mean 70 70 72 72

SD 13 13 12 12

Min 26 23 26 26

Q1 63 62 65 65

Median 72 72 74 73

Q3 80 79 81 80

Max 98 100 98 100

Age group (years) n (%) �50 117 (0.067) 126 (0.072) 61 (0.056) 54 (0.05)

≥50 – �65 410 (0.233) 394 (0.224) 205 (0.19) 208 (0.193)

≥65 – �80 757 (0.431) 811 (0.462) 472 (0.437) 516 (0.478)

≥80 472 (0.269) 425 (0.242) 342 (0.317) 302 (0.28)

Gender Male 881 (0.502) 880 (0.501) 555 (0.514) 556 (0.515)

Female 875 (0.498) 876 (0.499) 525 (0.486) 524 (0.485)

Comorbidity CAD 299 (0.17) 347 (0.198) 308 (0.285) 306 (0.283)

DM 470 (0.268) 420 (0.239) 478 (0.443) 444 (0.411)

MI 28 (0.016) 28 (0.016) 29 (0.027) 28 (0.026)

HF 110 (0.063) 88 (0.05) 101 (0.094) 137 (0.127)

CKD 169 (0.096) 101 (0.058) 164 (0.152) 165 (0.153)

Other 680 (0.387) 772 (0.44) – –

SBP(mmHg) Mean (SD) 136.09 (11.791) 136.09 (11.791) 137.04 (11.898) 137.65 (13.018)

CAD: Coronary artery disease; CCB: Calcium channel blocker; CKD: Chronic kidney disease; DM: Diabetes mellitus; HF: Heart failure; MI: Myocardial infarction; SBP: Systolic blood pressure;
SD: Standard deviation.

Table 4. Comparison of blood pressure variability between Amlodipine and the other calcium channel blockers for
general hypertensive inpatients and hypertensive inpatients with comorbidity.

Amlodipine Other CCBs Diff. (95% CI) p-value

General population n 1756 1756 – –

SD 12.90 13.76 -0.86 (-1.26 to -0.47) � 0.05

CV 9.47 10.06 -0.59 (-0.87 to -0.32) � 0.05

With comorbidity n 1080 1080 – –

SD 13.24 14.23 -0.98 (-1.52 to -0.44) � 0.05

CV 9.66 10.28 -0.62 (-0.99 to -0.25) � 0.05

CCB: Calcium channel blocker; CV: Coefficient of variation; SD:Standard deviation.

Discussion
This study was undertaken to answer clinical questions regarding BPV for different antihypertensive treatments.
Since this study is an observational and retrospective design, the bias is probable. For example, patients with lower
BP may have been selected for amlodipine group more frequently than patients with a higher BP in a real world
clinical setting. If the selection bias exists, it is difficult to determine that the difference between two groups is due to
antihypertensive agents or due to bias. An important aspect of this study is the introduction of PSM methodology
in order to reduce bias. To begin with, we investigated the major determinants of BPV from the publications. It was
found that age, sex, baseline SBP, pulse rate and PRV were frequently reported in several population studies [13–15].
Therefore, we included these five factors mentioned above in a list of possible confounders for general hypertensive
population. For the hypertensive patients with comorbidity, considering the different influences that may be caused
from different kinds of comorbidities, the proportion of comorbidity is also regarded as a potential confounder.
Additionally, the proportion of patients having the normal BP range has been regarded as the other confounder
through PSM. The balance analysis checks if these variables are distributed equally between amlodipine and other
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CCB groups, the perfect matched results make us believe that the majority of the estimated treatment effect is due
to amlodipine treatment rather than confounding.

Hypertension is a risk factor for many diseases. BP goals for patients with hypertension are well defined in
current management guidelines. Nevertheless, the BPV has been omitted during treatment, usually in a real-
world setting. It is assumed that unexplained differences found between different classes of antihypertensive drugs
in their effectiveness for preventing stroke are caused by the class of drugs [16]. Therefore, the appropriate use
of antihypertensive drugs and an improved prognosis is challenging for many clinicians. If the BPV could be
automatically calculated from EMR data, this would enable doctors to account for both mean and variability in
BP concurrently when assessing cardiovascular risk. For example, assuming a standard deviation for variability in
SBP of 7 mmHg could be considered at 18% greater risk of cardiovascular disease events than a similar person
with the BPV of 2 mmHg. This additional information would have a favourite influence on subsequent risk
management [17].

In the analysis of BPV in studies of various patient populations with hypertension, amlodipine was superior
to other classes of antihypertensive drugs in reducing BPV. We obtained similar results in our study, amlodipine
demonstrates lower BPV than other CCB antihypertensive agents, regardless of the general hypertensive population
or the hypertensive patients with comorbidity. For the better effectiveness of amlodipine, there is limited information
concerning the underlying mechanism of the superior reduction in BPV for amlodipine. Amlodipine is a well-
established, long-acting CCB that effectively reduces BP in hypertension. For the reduction in BPV, Zhang et al.
found that it was possibly attributable to lowering BP or ameliorating the autonomic nervous system regulation,
or both [12]. In addition, it is reported that short term variability in BP is affected by behavioural, emotional,
and postural influences on cardiovascular physiology and cardiac rhythm [17–19]. Furthermore, arterial stiffness
also contributes to short and long term variability in BP [20,21]. These findings suggest that amlodipine has better
influence on reducing arterial stiffness, arterial compliance improvement, and heart rate regulation.

The present study provided insight for mid-term BPV in patients taking amlodipine or other CCB antihyper-
tensive therapies in a real-world setting. Limitations of this study included five aspects. First, a series of standardized
methods to measure BP lacked in this study, for example, the time, position and device of BP measurement were not
requested to keep consistency, this usually happens in clinical practice, but this was partially eliminated by the fact
that individual patients would likely have been assessed using similar procedures [22]. Second, some lifestyle factors
such as smoking habits, alcohol, coffee and psychological stress were not included in the analysis due to nonuniform
collection in the EMR. Third, some characteristics including weight, BMI and waist-to-hip ratio were also not
included in the study due to missing information for most of the patients. Fourth, the duration for treatment or
for measurement may be different for each patient, these kinds of difference were not considered in the analysis.
Last, although we applied stringent criteria for inclusion and exclusion in our study, we also used PSM method
and a narrow calliper to balance the bias, which sacrificed the sample size used for analysis, selection bias may be
hidden among unmeasured covariates that were not included in our data. It is meaningful that we investigate the
determinants of BPV firstly, which can determine most of the factors that may cause major influence on BPV.

Conclusion
This study focused on clinically observed hypertension patients, extracted from EMR data in the real-world
setting. The patients receiving amlodipine showed lower BPV compared with the patients receiving the other
CCB antihypertensive drugs regardless of the general hypertensive population or hypertensive patients within the
comorbidities population. These findings suggest that it could be beneficial to use amlodipine to control within-visit
BPV compared to the other CCB antihypertensive drugs. However, further investigation needs to be performed
to explore whether monotherapy amlodipine or amlodipine combined with the other drugs will obtain better
effectiveness in reducing BPV.
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Summary points

• Recent studies demonstrated that blood pressure variability (BPV) is also an independent risk factor other than
average blood pressure for vascular events.

• Limit study about BPV for different kinds of antihypertensive drugs in practical clinical practice were performed.

• This study focused on clinically observed hypertension patients extracted from electronic medical record data in
the real-world setting. BPV calculating with standard deviation and coefficient of variation of systolic blood
pressure during a single inpatient visit were comparing between amlodipine and the other calcium channel
blockers (CCB). The general hypertensive population or hypertensive patients within the comorbidities
population were included in the analysis. The propensity score matching was conducted to balance the cohort of
patients prescribed amlodipine or other CCBs.

• The results demonstrated that the patients receiving amlodipine showed lower BPV compared with the patients
receiving the other CCB antihypertensive drugs for general hypertensive patients and patients with comorbidities.

• These findings suggest that it could be beneficial to use amlodipine to control within-visit BPV compared to the
other CCB antihypertensive drugs.
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