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Weight: Subanalysis of China Status II
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Abstract: Obesity is a major global health concern and is associated
with hypertension. However, there is a lack of studies evaluating the
effectiveness of valsartan/amlodipine single-pill combination in
Chinese hypertensive patients with excess body weight uncontrolled
by monotherapy. To evaluate this effectiveness and its association
with obese categories, we performed a prespecified subanalysis and
a post hoc analysis of patients from China status II study. In this
subanalysis, 11,289 and 11,182 patients stratified by body mass index
(BMI) and waist circumference (WC), respectively, were included.
Significant mean sitting systolic and diastolic blood pressure (BP)
reductions from baseline were observed at week 8 across all BMI and
WC subgroups (P, 0.001). The percentages of patients achieving BP
control were 65.2%, 62.8%, and 64.5% (men 64.5% and women
64.4%) in the overweight, obesity, and abdominal obesity subgroups,
respectively. The positive association between BP control and obese
categories could only be found in subgroups stratified by BMI other
than WC. Our study demonstrated the effectiveness of valsartan/
amlodipine single-pill combination in Chinese hypertensive pa-
tients with excess body weight uncontrolled by monotherapy,
and its effectiveness was better associated with BMI than WC.
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INTRODUCTION
The prevalence of obesity is increasing rapidly in recent

years worldwide. Although overweight and obesity are more
common in developed countries, a large increase in the number

of obese and overweight adults is expected in developing
countries during the period 2005–2030.1 Based on data from
the China Health and Nutrition Survey, which included 52,621
Chinese adults, prevalence of overweight and abdominal obe-
sity increased greatly from the year 1993 to 2009.2

Obesity is a major risk factor for the development of
hypertension,3 and it has been estimated that at least 75% of
the incidence of hypertension is related to obesity.4 Associa-
tion between obesity and high BP is well known, with an
estimated 6.5 mm Hg increase in systolic BP for every 10%
increase in body weight.5 Overweight/obesity and abdominal
obesity are highly prevalent in Chinese hypertensive adults,6

and several studies have shown that obesity is significantly
associated with resistant hypertension.7–9 Furthermore, the
severity of obesity was significantly correlated with the fail-
ure to achieve target BP.10 Therefore, it is essential to develop
therapeutic strategies to effectively manage BP in the over-
weight and obese population.

Previously conducted randomized controlled trials have
shown that valsartan/amlodipine (Val/Aml) (80/5 mg) single-
pill combination (SPC) was superior to Val or Aml mono-
therapy in lowering BP and achieving BP control in Chinese
mild to moderate hypertensive patients inadequately con-
trolled by either monotherapy.11 To date, hypertension guide-
lines do not consider obese hypertensive patients as a special
classification, and there are currently no specific recommen-
dations for patients with coexisting hypertension and obesity.

China status II, a phase IV study, has shown the
effectiveness and safety of Val/Aml SPC in Chinese hyperten-
sive patients uncontrolled by monotherapy.12 The present study
is a prespecified subanalysis and a post hoc analysis of China
status II, which evaluated the effectiveness of Val/Aml SPC in
hypertensive patients with excess body weight [stratified based
on body mass index (BMI) and waist circumference (WC)].

METHODS

Study Design
This was a prespecified subgroup analysis and post hoc

analysis of the China status II study based on BMI and WC.
China status II was a multicenter, postmarketing, prospective
observational study conducted in patients with essential
hypertension whose BP was not adequately controlled by
monotherapy. The study design and overall results have been
described in detail elsewhere.12 Briefly, the study consisted of
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an 8-week open-label treatment period with two 4-week
follow-ups. An additional antihypertensive agent was added
to those patients whose BP was not controlled at follow-up
after 4 weeks. The study was conducted in accordance with
the International Conference on Harmonization Good Clinical
Practice, applicable local regulations, and routine clinical out-
patient practice in China. All procedures followed conformed
to the ethical guidelines of the 1975 Declaration of Helsinki.

Study Population
Briefly, the study population included adult Chinese

patients (both male and female patients aged $18 years) with
essential hypertension [mean sitting systolic BP (MSSBP)
$140 mm Hg ($130 mm Hg for those with diabetes or chronic
kidney disease) and/or mean sitting diastolic BP (MSDBP)$90
mm Hg ($80 mm Hg for those with diabetes or chronic kidney
disease)], whose BP was not adequately controlled by mono-
therapy as mentioned in the Val/Aml package insert approved
by the State Food and Drug Administration. Signed informed
consent was obtained from all patients before study enrollment.
Patients were excluded if they had any conditions that pre-
cluded administration of the drug based on the investigator’s
discretion. Women were also excluded if they were pregnant,
lactating, or of child-bearing potential and not using adequate
contraception measures. Details of inclusion/exclusion criteria,
treatment assignment, and outcome measures had been previ-
ously described.12 Subjects from full analysis set who partici-
pated in China status II trial were included in this study.

According to the guidelines for prevention and control
of overweight and obesity in Chinese adults (2003), over-
weight was defined as BMI $24 to ,28 kg/m2 and obesity
was defined as BMI $28 kg/m2.13 According to the Chinese
guidelines for the management of hypertension (2010),
abdominal obesity was defined as WC $90 cm for males
or WC $85 cm for females.14

Effectiveness Assessments
The primary effectiveness variable of the subanalysis

included changes in MSSBP and MSDBP from baseline to
endpoint (week 8). The secondary effectiveness variable was
BP control [defined as the patients achieving MSSBP/
MSDBP ,140/90 mm Hg (,130/80 mm Hg for diabetes)]
at endpoint. As the prevalence of diabetes increases with
increasing weight,15 the above results might be affected by
the difference in the numbers of diabetic patients in different
subgroups. Hence, we redefined the patients achieving
MSSBP/MSDBP ,140/90 mm Hg as BP control at endpoint
irrespective of the diabetic status and performed a post hoc
analysis in both BMI and WC subgroups.

Statistical Analyses
Subanalysis included patients with at least 2 post-

baseline effectiveness evaluations. All statistical analyses
were performed using SPSS Software version 21 (IBM
Institute Inc, NY) at 2-sided significance level (P) of
,0.05. Demographic and baseline variables were summa-
rized using descriptive statistics, including the mean, SD for
numeric variables, and the count number and percentage for
categorical variables. Paired t test and 2-way analysis of

variance were used to analyze effectiveness endpoints, as
appropriate. The adjusted odds ratio (OR) and 95% confi-
dence interval (CI) of BP control (including redefined) asso-
ciated with obese categories relative to a reference category of
normal body weight or normal weight were determined from
multivariable logistic regression models that adjusted for gen-
der (male, female), age (year), baseline MSDBP (mm Hg),
baseline MSSBP (mm Hg), diabetes (absent, present), and
previous antihypertensive history [b-blockers, calcium chan-
nel blockers (CCBs), angiotensin-converting enzyme inhibi-
tors (ACEIs), diuretics, angiotensin II receptor blockers
(ARBs), others, unknown].

RESULTS

Demographic and Baseline Characteristics
A total of 11,312 patients with hypertension were

enrolled in the study, of which 23 and 130 patients were
excluded because of nonavailability of effectiveness assess-
ments based on BMI and WC, respectively. Hence, 11,289
patients in the BMI subgroup and 11,182 patients in the WC
subgroup were included in this analysis (Fig. 1). Detailed
demographic and baseline characteristics of the BMI and
WC subgroups are presented in Tables 1 and 2, respectively.
Of 11,289 patients in the BMI subgroup, 4715 (41.8%) were
classified as normal body weight, 5126 (45.4%) as overweight,
and 1448 (12.8%) as obese. Patients with overweight and obe-
sity were predominantly in the age range 50 to ,65 years
(23.1%, n = 2606). Among 6574 overweight and obese pa-
tients, males were more prevalent (61.8%, n = 4065) than
females (38.2%, n = 2509). Baseline MSDBP increased with
increasing BMI indices (overall P , 0.0001). Similar to the
BMI subgroup, abdominal obesity was more prevalent in the
age range 50 to ,65 years and were predominantly males. In

FIGURE 1. Patient disposition.
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both BMI and WC subgroups, the most common comorbidities
were dyslipidemia and type 2 diabetes mellitus and the most
used agents were CCBs in previous antihypertensive history.

Primary Effectiveness in Different Subgroups
At endpoint, Val/Aml SPC resulted in significant

MSSBP/MSDBP reductions (27.5/15.0, 27.1/15.3, and 26.2/
15.5 mm Hg) from baseline in normal, overweight, and obese
patients (all P , 0.001 vs. baseline), respectively (Fig. 2).
Furthermore, patients in the normal body weight and over-
weight subgroups achieved greater MSSBP reductions than in
the obesity subgroup (P , 0.05). Similarly, significant
MSSBP and MSDBP reductions from baseline were observed
across all WC subgroups among males and females at end-
point (all P , 0.001 vs. baseline) (Fig. 3).

Secondary Effectiveness in Different
Subgroups

At endpoint, the percentages of patients achieving BP
control were 65.2%, 62.8%, and 64.5% (men 64.5% and
women 64.4%) in the overweight, obesity, and abdominal
obesity subgroups, respectively (Table 3). Compared with
patients in the normal body weight subgroup, the multivari-
able adjusted ORs (95% CI) were 1.16 (1.05–1.28)

(P = 0.004) and 1.22 (1.06–1.41) (P = 0.007) in the over-
weight and obese subgroups at endpoint (Table 3). Compared
with patients in normal weight subgroup, the corresponding
multivariable adjusted OR (95% CI) was 1.09 (0.99–1.19)
(P = 0.070) in the abdominal obesity subgroup (Table 3).

Post Hoc Analysis
Independent of diabetic status, the multivariable

adjusted ORs (95% CI) in overweight and obesity subgroups
were 1.21 (1.10–1.33) (P, 0.001) and 1.30 (1.13–1.51) (P,
0.001) compared with normal body weight subgroup at end-
point (Table 4). Among WC subgroups, the corresponding
multivariable adjusted OR (95% CI) was 1.10 (1.00–1.20)
(P = 0.050) in the abdominal obesity subgroup (Table 4).
Upon analysis of the positive association between BP control
and obese categories, only among subgroups based on BMI
did the association at endpoint show a positive result, inde-
pendent of a stringent BP target assigned to patients with
diabetes (Tables 3 and 4).

DISCUSSION
China status II, a multicentric, observational real-world

study, reported the effectiveness and safety of Val/Aml SPC in

TABLE 1. Demographic and Baseline Characteristics of Patient Subgroups Based on BMI (kg/m2)

Variables

BMI ,24 BMI ‡24 to ,28 BMI ‡28

P*n = 4715 n = 5126 n = 1448

Gender, n (%) ,0.001

Male 2378 (50.4) 3176 (62.0) 889 (61.4)

Female 2337 (49.6) 1950 (38.0) 559 (38.6)

Age category, n (%), yr ,0.001

18–30 82 (1.7) 71 (1.4) 43 (3.0)

30–50 1197 (25.4) 1473 (28.7) 478 (33.0)

50–65 1743 (37.0) 2065 (40.3) 541 (37.4)

$65 1693 (35.9) 1517 (29.6) 95 (26.6)

Clinic BP, mean 6 SD, mm Hg

MSSBP 160.1 6 12.5 159.5 6 12.1 158.4 6 13.5 ,0.001

MSDBP 95.0 6 11.0 95.9 6 10.4 96.3 6 10.9 ,0.001

Comorbidities, n (%)

Dyslipidemia 925 (19.6) 1335 (26.0) 431 (29.8) ,0.001

CHD 675 (14.3) 818 (16.0) 254 (17.5) ,0.001

Diabetes 678 (14.4) 890 (17.4) 293 (20.2) ,0.001

Kidney disease 160 (3.4) 145 (2.8) 49 (3.4) 0.233

Stroke 232 (4.9) 260 (5.1) 98 (6.8) 0.018

Previous antihypertensive history, n
(%)

,0.001

b-Blockers 426 (9.0) 369 (7.2) 104 (7.2)

CCBs 2339 (49.6) 2412 (47.1) 648 (44.8)

ACEIs 700 (14.8) 835 (16.3) 190 (13.1)

Diuretics 112 (2.4) 157 (3.1) 52 (3.6)

ARBs 1095 (23.2) 1322 (25.8) 434 (30.0)

Others 37 (0.8) 27 (0.5) 18 (1.2)

Unknown 6 (0.1) 4 (0.1) 2 (0.1)

*Chi-square test for categorical variables and 2-way analysis of variance for continuous variables.
CHD, coronary heart disease.
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a very large population of Chinese hypertensive patients.12 The
present prespecified and post hoc analysis of patients from the
China status II study stratified based on BMI and WC con-
firmed the BP-lowering effectiveness of Val/Aml SPC in Chi-
nese hypertensive patients with excess body weight
uncontrolled by monotherapy. The association between BP
control and obese categories was positive at endpoint in pa-
tients based on BMI, rather than those based on WC. This
association was independent of gender, age, baseline MSDBP,
baseline MSSBP, diabetes, and previous antihypertensive

history. This suggests that BMI has a better association than
WC with the BP-lowering effectiveness of Val/Aml SPC.

Presence of both obesity and hypertension is associated
with poor BP control and may have additive effects in
increasing cardiovascular risk.4 Several clinical studies con-
firm that combination therapy might be more effective in
controlling BP and reducing cardiovascular risk in hyperten-
sive patients with risk factors.16,17 The European Society of

FIGURE 2. Mean MSSBP and MSDBP reductions in different
BMI subgroups at week 8. #P , 0.001 versus baseline; *P ,
0.05 versus BMI $28 kg/m2 subgroup. Error bars represent
SD.

FIGURE 3. Mean MSSBP and MSDBP reductions in different
WC subgroups at week 8. #P , 0.001 versus baseline. Error
bars represent SD. A, Shows male; B, shows female.

TABLE 2. Demographic and Baseline Characteristics of Patient Subgroups Based on WC (cm)

Variables

Male

P*

Female

P*

WC ,90 WC ‡90 WC ,85 WC ‡85

n = 3169 n = 3215 n = 2915 n = 1883

Age category, n (%), yr ,0.001 0.023

18–30 62 (1.9) 78 (2.4) 41 (1.4) 13 (0.7)

30–50 885 (27.9) 1116 (34.7) 711 (24.4) 414 (22.0)

50–65 1175 (37.1) 1192 (37.1) 1164 (39.9) 779 (41.4)

$65 1047 (33.0) 829 (25.8) 999 (34.3) 677 (35.9)

Clinic BP, mean 6 SD, mm Hg

MSSBP 159.7 6 12.1 159.0 6 12.5 0.021 159.7 6 12.3 160.5 6 13.3 0.048

MSDBP 96.4 6 10.7 96.4 6 10.6 0.914 94.7 6 10.7 94.2 6 10.8 0.175

Comorbidities, n (%)

Dyslipidemia 682 (21.5) 884 (27.5) ,0.001 600 (20.6) 499 (26.5) ,0.001

CHD 460 (14.5) 489 (15.2) 0.436 449 (15.4) 334 (17.7) 0.033

Diabetes 460 (14.5) 569 (17.7) ,0.001 415 (14.2) 403 (21.4) ,0.001

Kidney disease 106 (3.3) 98 (3.1) 0.515 91 (3.1) 57 (3.0) 0.853

Stroke 184 (5.8) 181 (5.6) 0.762 123 (4.2) 98 (5.2) 0.112

Previous antihypertensive history, n
(%)

,0.001 0.050

b-Blockers 297 (9.4) 230 (7.2) 225 (7.7) 135 (7.2)

CCBs 1492 (47.1) 1302 (40.5) 1496 (51.3) 1047 (55.6)

ACEIs 445 (14.0) 522 (16.2) 460 (15.8) 287 (15.2)

Diuretics 74 (2.3) 123 (3.8) 74 (2.5) 49 (2.6)

ARBs 825 (26.0) 999 (31.1) 646 (22.2) 361 (19.2)

Others 30 (0.9) 35 (1.1) 13 (0.4) 4 (0.2)

Unknown 6 (0.2) 4 (0.1) 2 (0.1) 0 (0.0)

*Chi-square test for categorical variables and paired t test for continuous variables.
CHD, coronary heart disease.
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Hypertension (ESH) and European Society of Cardiology
(ESC) 2013 guidelines recommend initiation of combination
therapy containing agents with complementary mechanisms
of action in patients with markedly high baseline BP or at
high cardiovascular risk.18 Furthermore, patients with obesity
have abnormal metabolism of glucose and lipids, and both
ARBs and CCBs can reduce serum cholesterol, which con-
tributes to favorable metabolic effects.19

Previous randomized clinical trials have reported
significant BP-lowering effects of the Val/Aml combination
in patients with hypertension,20–22 including Chinese hyper-
tensive patients.11,23–26 It has been shown that patients using
valsartan-based SPCs are significantly more likely to
achieve BP goal than those treated with ARB-based free
combinations in real-world clinical practice.27 In our study,
Val/Aml SPC resulted in significant reductions in MSSBP
and MSDBP from baseline across all subgroups, regardless
of the BMI and WC status. Moreover, in our study, the
percentage of all obese patients achieving BP control was
more than 60%, which was similar to a previous study.28

Similarly, the Val/Aml combination has shown significant
BP-lowering efficacy in obese (BMI $30 kg/m2) hyperten-
sive patients in previous clinical trials20,22,29 and real-world
observational studies.30,31 Hence, Val/Aml SPC might be

a better treatment option for hypertensive patients with
excess body weight.32

In this subgroup analysis, baseline MSDBP increased with
increasing BMI. Therefore, BMI is closely associated with the
degree of hypertension. In our study, the prevalence of over-
weight/obesity was higher in males than in females across both
BMI and WC subgroups, and a similar trend has been published
previously.4 Val/Aml SPC treatment resulted in significant re-
ductions in MSSBP and MSDBP from baseline to endpoint,
independent of BMI and WC in this study. Both normal weight
and overweight subgroups achieved greater MSSBP reductions
than the obesity subgroup. This might be because of a higher
incidence of resistant hypertension in obese individuals with 35
kg/m2# BMI ,40 kg/m2 or with morbid obesity.7

At endpoint, the association between BP control and
obese categories was positive in patients based on BMI rather
than WC. Eckert et al31 also showed that patients with a higher
BMI had lower overall BP control rates. It seems that BMI has
a stronger association than WC with BP because an increase in
BMI increases body volume, peripheral resistance (eg, cell
membrane alteration, hyperinsulinemia, and hyperactivity of
the rennin–angiotensin system lead to structural hypertrophy
and functional constriction), and cardiac output; however, WC
is only a proxy indicator for increasing metabolic risk.33 In

TABLE 3. Association Between BP Control and Obese Categories

Categories Patients* BP Control n* (%)

Model 1† Model 2‡

OR (95% CI) P OR (95% CI) P

BMI subgroups

Normal body weight 4715 3307 (70.1) 1 (referent) 1 (referent)

Overweight 5126 3340 (65.2) 1.08 (1.05–1.11) ,0.001 1.16 (1.05–1.28) 0.004

Obesity 1448 909 (62.8) 1.12 (1.07–1.17) ,0.001 1.22 (1.06–1.41) 0.007

WC subgroups

Normal weight 6084 4189 (68.9) 1 (referent) 1 (referent)

Abdominal obesity 5098 3287 (64.5) 1.07 (1.04–1.10) ,0.001 1.09 (0.99–1.19) 0.070

BP control was defined as the patients achieving MSSBP/MSDBP ,140/90 mm Hg (,130/80 mm Hg for diabetes) at endpoint.
*Unweighted sample size.
†Unadjusted OR (95% CI) and P value.
‡Multivariable adjusted OR (95% CI) and P value as described in statistical analysis section.

TABLE 4. Association Between BP Control (Redefined) and Obese Categories

Categories Patients* BP Control (Redefined) n* (%)

Model 1† Model 2‡

OR (95% CI) P Or (95% CI) P

BMI subgroups

Normal body weight 4715 3687 (78.2) 1 (referent) 1 (referent)

Overweight 5126 3892 (75.9) 1.03 (1.01–1.05) 0.007 1.21 (1.10–1.33) ,0.001

Obesity 1448 1091 (75.4) 1.04 (1.00–1.07) 0.023 1.30 (1.13–1.51) ,0.001

WC subgroups

Normal weight 6084 4714 (77.5) 1 (referent) 1 (referent)

Abdominal obesity 5098 3874 (76.0) 1.02 (1.04–1.10) 0.063 1.10 (1.00–1.20) 0.050

BP control was redefined as the patients achieving MSSBP/MSDBP ,140/90 mm Hg at endpoint.
*Unweighted sample size.
†Unadjusted OR (95% CI) and P value.
‡Multivariable adjusted OR (95% CI) and P value as described in statistical analysis section.
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a previous report, BMI had a strong association with hyperten-
sion, whereas WC had a strong association with type 2 diabetes
and dyslipidemia.34 The key risk factors of cardiovascular dis-
ease included diabetes mellitus and dyslipidemia, which were
both strongly linked to WC; so, it seems that WC has a strong
association with cardiovascular disease.35 Our study results are
in agreement with previous studies31,34 and confirm that BMI is
better associated with hypertension and can better predict BP-
lowering effectiveness of Val/Aml SPC in Chinese hyperten-
sive patients than WC.

This study has some inherent limitations. It did not
contain a washout period. The information regarding the
numbers and types of added treatments at week 4 might have
influenced effectiveness of Val/Aml at week 8, and this
impact has not been determined. There is a lack of study
evaluating the safety of Val/Aml SPC in hypertensive patients
with excess body weight uncontrolled by monotherapy. A
short treatment duration (8 weeks) might have influenced the
accuracy of the results of this subanalysis.

In conclusion, the present findings from subanalysis of
the China status II study confirmed the effectiveness of Val/
Aml (80/5 mg) SPC in reducing BP in Chinese hypertensive
patients with excess body weight uncontrolled by monother-
apy. Furthermore, BMI had a better association with the BP-
lowering effectiveness of Val/Aml SPC than WC. Future
studies should seek to compare the efficacy and safety of Val/
Aml SPC with that of other ARB-based SPCs in hypertensive
patients with overweight and obesity. This would aid in
identifying a preferred ARB-based SPC to treat hypertension
in this high-risk patient population.
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