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Abstract

Background: It is controversial whether a single-pill fixed-dose
combination of angiotensin II type 1 receptor blocker and calcium
channel blocker (CCB) is effective for all types of hypertension.

Methods: Thirty-five patients with uncontrolled blood pressure
(BP) under treatment with valsartan 80 mg/day or amlodipine 5
mg/day were enrolled. They were randomly divided into two treat-
ment groups: a single-pill fixed-dose combination of valsartan 80
mg/day and amlodipine 5 mg/day in the morning (VA group), or
valsartan 80 mg/day in the morning and nifedipine CR 20 mg/day
at night (VN group), and treated for 16 weeks. If the patient did not
reach the target office BP at 8 weeks, they received double doses
of CCBs.

Results: In the VN group, morning diastolic BP was significantly
lower than the respective values in the VA group at 8 weeks. The
percentage of patients who required a double dose of CCB in the
VN group was significantly lower than that in the VA group. At
16 weeks, the BP levels in both groups were significantly reduced.
Urinary albumin/creatinine at 16 weeks was significantly less than
that at 0 weeks in the VN group.

Conclusion: Combination therapy with valsartan and nifedipine

CR may help to control morning BP and protect the kidneys.
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Introduction

Although better blood pressure (BP) control is associated
with remarkable clinical benefits with regard to cardiovas-
cular (CV) and renal protection, many patients still show
higher BP after treatment with medium-dose angiotensin 11
type 1 receptor blockers (ARBs) or calcium channel block-
ers (CCBs). Most patients with hypertension (HT) require
two or more drugs to achieve their target BP [1], and various
guidelines recommend a combination of ARBs and CCBs
[2, 3]. Recently, many single-pill fixed-dose combinations
of ARBs and CCBs have become available for clinical use
in Japan and have been shown to be helpful for controlling
BP [4].

Morning HT can lead to progressive target organ dam-
age and trigger CV events [5, 6]. Antihypertensive treatment
with a target morning BP of < 135/85 mmHg leads to strict
24-hour BP control, which should achieve more effective
protection than conventional antihypertensive treatment
based on the office BP [5]. Although treatments for morning
HT include the administration of long-acting CCBs, such as
amlodipine, in the morning, this does not necessarily confer
the target BP. Some ingenuity is required to achieve the tar-
get BP, such as the combination of CCBs and ARBs or the
administration of antihypertensive agents at bedtime.

Patients with chronic kidney disease (CKD) are at sig-
nificantly higher risk of CV disease (CVD) [7, 8], and pa-
tients with overt proteinuria as well as albuminuria without
a reduction in the estimated glomerular filtration rate (¢GFR)
are also at significantly higher risk [8]. Proteinuria or albu-
minuria itself should be a target for reducing hard end points.
CCBs are some of the most often prescribed medications for
the prevention of albuminuria, next to renin-angiotensin sys-
tem blockers. Nifedipine has been shown to prevent increas-
es in albuminuria in normotensive patients and to decrease
albuminuria in hypertensive patients [9-12]. The effects of
nifedipine were comparable to those of the angiotensin con-
verting enzyme inhibitor perindopril. On the other hand, am-
lodipine did not decrease proteinuria in patients with HT [13].

Six single-pill fixed-dose combinations of ARBs/CCBs
are available for clinical use in Japan. It is controversial
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whether treatment with a single-pill fixed-dose combination
is effective for all types of HT, such as morning HT, or in
patients with albuminuria. A single-pill fixed-dose combina-
tion of valsartan (80 mg/day) and amlodipine (5 mg/day) is
the best-selling and a standard single pill in Japan. As men-
tioned before, nifedipine CR is also a long-acting CCB in
Japan and decreased urinary albumin (U-Alb) levels [9-12],
whereas amlodipine did not decrease proteinuria [13]. In ad-
dition, morning BP levels were significantly higher in pa-
tients with albuminuria than in patients without albuminuria
[14]. We hypothesized that the administration of valsartan
in the morning and nifedipine CR at night may be useful for
controlling morning HT and decreasing albuminuria com-
pared to a standard single-pill (valsartan (80 mg/day) and
amlodipine (5 mg/day)) in the morning. Therefore, in this
study, we compared the efficacies of two kinds of treatment
(a single-pill fixed-dose combination of valsartan and amlo-
dipine in the morning, or valsartan in the morning and nife-
dipine CR at night) at controlling morning BP and protecting
the kidneys.

Methods
Study design

Thirty-five hypertensive patients (18 male and 17 female, 72
+ 13 years) who had uncontrolled BP according to the Japa-
nese Society of Hypertension Guidelines for the Manage-
ment of Hypertension 2009 (JSH2009) [1] despite treatment
with a medium dose of valsartan (80 mg/day) or amlodipine
(5§ mg/day) were enrolled. They were randomly divided into
two treatment groups (a single-pill fixed-dose combination
of valsartan (80 mg/day) and amlodipine (5 mg/day) in the
morning (n = 19, VA group), or valsartan (80 mg/day) in the
morning and nifedipine CR (20 mg/day) at night (n =16, VN
group)) after adjusting several factors (age, gender, systolic
BP (SBP) and U-Alb/U-creatinine (Cr)). Pretreatment with
valsartan or amlodipine changed either treatment. Office and
morning SBP and diastolic BP (DBP) and pulse rate (PR)
measurements were obtained at 0, 4, 8, 12 and 16 weeks.
Morning BP was measured at least 2 times within 1 h after
waking up, after urination, before dosing in the morning, be-
fore breakfast according to the JSH2009. On the other hand,
office BP is measured after dosing around 10 am. If the pa-
tients did not reach the target office BP at 8 weeks, they were
to receive double doses of CCBs (patients in the VA and VN
groups received amlodipine (10 mg/day) in the morning and
nifedipine CR (40 mg/day) at night, respectively). We ex-
cluded patients with secondary HT, heart failure, liver dys-
function, renal dysfunction (defined as a serum Cr level of
more than 2.0 mg/dL), pregnancy, or a history of allergy to
ARBs and/or CCBs. The protocol in this study was approved
by the ethics committee of Fukuoka University Hospital, and
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all subjects gave their informed consent to participate.
Evaluation of clinical parameters

BP was determined as the mean of two measurements ob-
tained in an office setting by the conventional cuff method
using a mercury sphygmomanometer after at least 5 minutes
of rest. Body mass index (BMI) was calculated as weight
(kg)/height (m)*.

We analyzed blood and urinary levels of biochemical
parameters at 0 and 16 weeks. All of the blood and urinary
samples were collected in the morning after the patients had
fasted overnight. Data regarding serum levels of biochemi-
cal parameters, such as high-density lipoprotein-cholesterol
(HDL-C), low-density lipoprotein-cholesterol (LDL-C), tri-
glycerides (TG), Cr, fasting blood glucose (FBS) and hemo-
globin Alc (HbAlc), uric acid (UA), sodium (Na), potas-
sium (K), eGFR, high-sensitive C reactive protein (hs-CRP)
and cystatin C (Cys-C), were collected in all patients. Plasma
samples were immediately stored at -80 °C for the subse-
quent assay of pentraxin-3 (PTX-3) and monocyte chemo-
tactic protein-1 (MCP-1) levels by enzyme-linked immuno-
sorbent assay. The concentration of plasma PTX-3 or MCP-1
showed a coefficient of variation of < 5%.

The characteristics of the patients, with regard to his-
tory of DL, diabetes mellitus (DM), HU, smoking status and
medication use, were obtained from medical records. Pa-
tients with LDL-C > 140 mg/dL, TG > 150 mg/dL, and/or
HDL-C < 40 mg/dL, or who were receiving lipid-lowering
therapy, were considered to have DL. DM was defined us-
ing the American Diabetes Association criteria or the use of
a glucose-lowering drug. Hyperuricemia (HU) was defined
as a serum UA level of > 7.0 mg/dL or the use of uric acid-
lowering drugs.

Statistical analysis

Statistical analysis was performed using the Stat View sta-
tistical software package (Stat View 5; SAS Institute Inc.,
Cary, NC, USA). We performed intension-to-treat analysis.
Categorical variables were compared between groups by a
chi-square analysis. Significant changes in continuous vari-
ables during the study period were examined by Student’s
unpaired t-test or Wilcoxon’s rank-sum test. Data are shown
as the mean + standard deviation (S.D.). A P value of less
than 0.05 was considered to reflect significance.

Results
Patient characteristics
Thirty-five patients were enrolled and randomly divided into

the VA (n = 19) and VN (n = 16) groups. Table 1 showed
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Table 1. Baseline Patient Characteristics

VA group (n =19)

VN group (n =16)

Age, year 71+ 14
Male, % 47
BMI, kg/m? 23+5
Smoking, % 21
DM, % 11
DL, % 53
HU, % 21
Office measurement
SBP, mmHg 158+ 11
DBP, mmHg 86+ 13
PR, /min 70+ 12
Morning measurement
SBP, mmHg 157 £ 12
DBP, mmHg 90+ 16
PR, /min 67+9
Medication
B-blocker, % 11
Statin, % 17
a-Gl, % 0
SU, % 0
DPP-4 inhibitor, % 0

74 £ 11
56
23+£3

44
63
19

158 £ 11
81+ 10
68 £ 11

152+ 10
80+ 13
72 +£10

19
21
13
25%
13

BMI, body mass index; DM, diabetes mellitus; DL, dyslipidemia; HU, hyperuricemia; SBP, systolic blood
pressure; DBP, diastolic blood pressure; PR, pulse rate; a-Gl, a-glycosidase inhibitor; BG, biguanide;

SU, sulfonyl urea; DPP-4, dipeptidyl peptidase-4.

the clinical characteristics of the total 35 patients, who con-
sisted of 18 (51 %) males. Five patients withdrew during the
study period because of hypotension (2 in the VN groups),
implantation of a pacemaker (1 in the VN group) and not
visiting the hospital (1 each in the VA and VN groups, re-
spectively). Patients had taken valsartan (n =29, dose 80 mg/
day) or amlodipine (n = 6, 5 mg/day) before the study. The
incidences of several coronary risk factors such as gender,
BMI, smoking and DL, but not DM, were similar in the VA
and VN groups. There was no significant difference in the
use of medications such as B-blockers and statin, except for
sulfonyl urea (SU), between the groups. We did not change
these medications throughout the study.

Time course of office and morning BP levels

Figure la shows changes in office BP during the study peri-
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od. There was no difference in office BP at 0 weeks between
the VA and VN groups. SBP and DBP were significantly de-
creased in both groups at 8 weeks. The reductions in SBP
and DBP in the VN group were greater than those in the VA
group, but these differences were not significant (Fig. 2a).
Two and 9 patients in the VN and VA groups, respectively,
did not reach the target office BP and therefore the doses
of CCBs were increased: the percentage of patients in the
VN group (14%) was significantly lower than that in the VA
group (50%) (Fig. 2b). Although there were significant dif-
ferences in the percentage of DM and SU use, these factors
did not associate with the percentage of patients who were
to receive double doses of CCBs (data not shown). At 16
weeks, there were no differences in the reduction of office BP
between the groups, and the BP levels in both groups were
significantly reduced. Figure 1b shows changes in morning
BP during the study period. In the VN group, morning SBP
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Figure 1. Changes in office SBP and DBP (a) and morning SBP and DBP (b) during the study period in the VA
(gray lines) and VN (black lines) groups. *P < 0.05 vs. at 0 weeks. #P < 0.05 vs. VA group.

tended to be lower and morning DBP was significantly lower
than the respective values in the VA group at 8 weeks, al-
though there were differences in SBP (5 mmHg) and DBP
(10 mmHg) between the VN and NA groups at 0 weeks, but
not significantly. At 16 weeks, there were no differences in
office or morning BP between the groups, and the office and
morning BP levels in both groups were significantly reduced

(Fig. 1a, b). In addition, there were no changes in office or
morning PR between the groups or between 0 and 16 weeks
throughout the study period.

Changes in biochemical parameters

Biochemical parameters in blood at 0 and 16 weeks are
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Figure 2. a). Reductions of office SBP and DBP from 0 weeks to 8 weeks in the VA and VN groups. b). Percent-
ages of patients who required an increase in the dose of CCB at 8 weeks in the VA and VN groups. *P < 0.05

vs. VA group.
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Table 2. Biochemical Parameters in Blood at 0 and 16 Weeks

VA VN

0 weeks (n= 16 weeks (n 0 weeks (n= 16 weeks (n

19) =18) 16) =12)
AST, IU/L 26+ 13 25+6 26+ 13 26+ 10
ALT, IU/L 19+7 19+7 24+15 19+9
BUN, mg/dL 16 £5 18+5 16 +4 16 +4
Cr, mg/dL 09+0.3 1.0+£03 09+0.1 09+0.2
e¢GFR, mL/min/1.73m? 58+18 50+ 16 61£11 59+8
UA, mg/dL 55+1.2 5.8+1.0 54+1.2 50+1.1
Cl, mEq/L 105+£2 103+ 4 103+ 4 102+2
Na, mEq/L 142+£3 141£3 141+4 141+4
K, mEq/L 44+0.6 4.1+£0.8 42+0.5 42+0.5
LDL-C, mg/dL 104 £ 39 100 + 39 117 +£21 119 +27
HDL-C, mg/dL 62+18 58 £20 57+20 58+16
TG, mg/dL 157 + 146 173 + 157 166 = 114 154+ 75
HbAlc, % 5.6+04 5.5+0.6 59+0.8 6.5+1.5
hs-CRP, mg/dL 0.15+0.19 0.12+0.12 0.07 £ 0.06 0.08 = 0.06
MCP-1, pg/mL 456 + 170 432 + 133 394 + 135 447 + 285
PTX-3, ng/mL 23+1.0 20+1.2 22+0.9 22+1.0

AST, aspartate aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen; Cr, creatinine; eGFR,
estimated glomerular filtration rate; UA, uric acid; Cl, chloride; Na, sodium; K, potassium; LDL-C; low-density lipo-
protein cholesterol; HDL-C, high- density lipoprotein cholesterol; TG, triglyceride; hs-CRP, high-sensitive C-reactive

protein; MCP-1,monocyte chemotactic protein-1; PTX-3, pentraxin-3.

shown in Table 2. There were no differences in the levels of
biochemical parameters at 0 weeks between the VA and VN
groups. All of the parameters, such as liver function, lipid
profile and electrolyte at baseline and after 16 weeks, were
similar between the VA and VN groups. In addition, there
were no differences in the levels of markers of inflammation,
such as hs-CRP, MCP-1 and PTX-3, between the VA and
VN groups at 0 weeks, and there were no significant changes
after 16 weeks.

Markers of renal function, such as serum Cr, Cys-C and
U-Alb/U-Cr, are shown in Figure 3. The U-Alb/U-Cr at 16
weeks (23 + 24 mg/g.Cr) was significantly less than that at 0
weeks (49 + 63) in the VN group, but not in the VA group (39
+ 39 at 0 weeks and 50 + 95 at 16 weeks). Moreover, serum
Cr at 16 weeks (1.03 £ 0.34 mg/dL) was significantly greater
than that at 0 weeks (0.92 + 0.27) in the VA group, but not the
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VN group, whereas there were no differences in the levels of
Cys-C between 0 and 16 weeks or between the two groups.

Associations between changes in SBP or DBP and U-Alb/
U-Cr

Since U-Alb/U-Cr significantly decreased in the VN group,
we analyzed the associations between changes in office BP
and changes in U-Alb/U-Cr (AU-Alb/U-Cr = the values at
16 weeks minus the values at 0 weeks). AU-Alb/U-Cr was
not significantly correlated with Aoffice SBP (r = 0.120, P
=0.548) or Aoffice DBP (r = 0.119, P = 0.588). In addition,
AU-AIb/U-Cr was not associated with Amorning SBP (r =
-0.349, P=0.185) or Amorning DBP (r =-0.313, P = 0.237).
In addition, although there were significant differences in the
percentage of DM and SU use, these factors did not associate
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Figure 3. Markers of renal function, such as serum Cr (a), Cys-C (b) and U-Alb/U-Cr (c), during the study period
in the VA (gray lines) and VN (black lines) groups. *P < 0.05 vs. at 0 weeks.

with AU-AIb/U-Cr (data not shown).
Safety and tolerability

As described previously, some patients experienced adverse
events, such as hypotension (2 patients in the VN group and
none in the VA group) and pacemaker implantation (1 in the
VN group), during the study period. Adverse events that
were considered to be treatment-related were infrequent in
both groups. In addition, there were no remarkable findings
of clinical concern regarding the biochemical parameters or
vital signs.

Discussion

The present results suggest that combination therapy consist-
ing of valsartan in the morning and nifedipine CR at night
may be more useful for controlling morning BP and protect-
ing the kidneys than combination therapy with amlodipine
and valsartan in the morning. Both combinations were as-
sociated with a significant reduction in BP at 16 weeks when
patients received double doses of CCBs if they did not reach
the target office BP at 8 weeks. Combination therapy with
valsartan and nifedipine CR, but not that with valsartan and
amlodipine, significantly prevented albuminuria after treat-
ment independent of the reduction of BP.

Although both the VA and VN groups showed a signifi-
cant reduction in BP at 16 weeks, a significantly greater per-
centage of patients in the VA group required an increase in
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the dose of CCB. There are several possible explanations for
this difference. First, although amlodipine has a relatively
long elimination half-life of 35 to 45 hours [15], amlodipine
was administered in the morning in the VA group. On the
other hand, nifedipine CR was administered at night. The
administration of CCBs at different times also influences
BP control, and particularly morning BP. In fact, the reduc-
tion in BP after treatment with nifedipine at bedtime was
significantly greater mainly during sleep at night [16]. The
morning increase in BP was significantly reduced only after
the administration of nifedipine at bedtime. Meng et al also
reported that, compared to the concomitant administration of
amlodipine and fosinopril in the morning, administration of
the drugs at different times significantly decreased noctur-
nal BP and normalized the circadian BP pattern [17]. In fact,
Hermida et al indicated that valsartan/amlodipine combina-
tion therapy should be preferably administered at bedtime
[18]. Second, not all CCBs have the same effects, and some
benefits conferred by CCBs may not be class effects. Sig-
nificant reductions in BP were noted after amlodipine was
switched to nifedipine CR in elderly patients with HT [19].
A significantly higher percentage of patients in the nifedipine
CR treatment group achieved their target BP, compared to
the amlodipine treatment group [20]. Nifedipine CR had a
stronger antihypertensive effect than amlodipine on morning
and office BP [21]. On the other hand, the depressor effect
of nifedipine CR was comparable to that of amlodipine [22].
The depressor effect of nifedipine CR may be similar to or
superior to that of amlodipine, although different doses of
nifedipine and amlodipine were used in each study. The dif-
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ferences in the depressor effect may affect the percentage of
patients who required an increase in the dose of CCB in the
VA group. In a recent experiment, the effect of the inhibition
of aldosterone-induced activation of mineralocorticoid re-
ceptor by nifedipine was superior to that by amlodipine, in-
dicating that nifedipine might provide better BP control [23].
In addition, although we did not analyze the outcome of CV
events, fewer CV events were seen when patients took > 1
antihypertensive medications at bedtime compared to when
they took all of their medications in the morning, among pa-
tients with CKD [24].

Combination therapy with valsartan and nifedipine CR,
but not valsartan and amlodipine, significantly decreased
albuminuria. There are three possible explanations for why
combination therapy with nifedipine CR and valsartan was
useful. First, the administration of CCBs at different times
may influence albuminuria. Amlodipine was administered in
the morning in the VA group, whereas nifedipine CR was
administered at night. When nifedipine CR was administered
at night, nocturnal BP was significantly decreased [17], and
U-Alb excretion may also be decreased. Second, different
kinds of CCBs prevent albuminuria to different degrees [11,
12]. In fact, some reports have indicated that nifedipine CR
decreased albuminuria. Nifedipine CR and cilnidipine, but
not efonidipine and amlodipine, significantly reduced albu-
minuria [11]. Combination therapy with standard-dose can-
desartan and nifedipine CR is more effective than up-titrated
candesartan monotherapy for reducing BP and improving
U-Alb while maintaining eGFR [12]. Interestingly, nifedip-
ine prevented pressure-induced afferent arteriolar vasocon-
striction in an isolated perfused hydronephrotic kidney in rat
[25]. Moreover, nifedipine also dilated afferent, as well as
efferent arterioles [26]. Third, nifedipine has been shown to
preserve endothelial function in patients with hypertension
and/or coronary artery disease [27, 28]. Since microalbumin-
uria in diabetic patients, as well as nondiabetic individuals, is
associated with endothelial dysfunction [29, 30], nifedipine
might decrease U-Alb through the improvement of endothe-
lial function in the kidney.

In this study, there were no significant changes in the
levels of inflammation markers after treatment, although
both combinations were associated with a significant reduc-
tion of BP. ARBs have been shown to decrease inflammation
markers, such as CRP and PTX-3 [31, 32], and most of the
patients received ARBs before entering this study. In addi-
tion, microalbuminuria is also associated with low-grade
inflammation [33]. Although nifedipine decreased U-Alb/U-
Cr in this study, it did not decrease inflammation markers.
Further studies will be needed to resolve this issue.

Study limitations

This study has several important limitations. First, the
sample size was relatively small, which limits our ability to
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determine significance. Second, we applied a changeover
design with switching from valsartan or amlodipine to 2
combination therapies. However, we randomly divided the
patients into two groups and there was no significant dif-
ference in baseline BP between the groups. In addition, we
should also better to compare the efficacies of the single-pill
fixed-dose combination of varsartan and amlodipine in the
morning with those of the single-pill in the evening. Third,
although 24 hours ambulatory monitoring is useful for mea-
suring morning BP, we did not use it. Finally, 24 hour urinary
excretion is much better method to evaluate albuminuria.

Conclusions

Combination therapy consisting of valsartan in the morning
and nifedipine CR at night may be more useful for control-
ling morning BP and protecting the kidneys than the combi-
nation of valsartan and amlodipine in the morning.

Conflicts of Interest

K.S. received research grants and honoraria from Pfizer
Inc., Bayer Yakuhin Ltd. and Novartis Pharma K.K. S.M.’s
spouse is an employee of Bayer Yakuhin Ltd. S.M received
honoraria from Novartis Pharma K.K.

References

1. Dahlof B, Sever PS, Poulter NR, Wedel H, Beevers DG,
Caulfield M, Collins R, et al. Prevention of cardiovas-
cular events with an antihypertensive regimen of am-
lodipine adding perindopril as required versus atenolol
adding bendroflumethiazide as required, in the Anglo-
Scandinavian Cardiac Outcomes Trial-Blood Pressure
Lowering Arm (ASCOT-BPLA): a multicentre ran-
domised controlled trial. Lancet. 2005;366(9489):895-
906.

2. Ogihara T, Kikuchi K, Matsuoka H, Fujita T, Higaki J,
Horiuchi M, Imai Y, et al. The Japanese Society of Hy-
pertension Guidelines for the Management of Hyperten-
sion (JSH 2009). Hypertens Res. 2009;32(1):3-107.

3. Mancia G, De Backer G, Dominiczak A, Cifkova R, Fa-
gard R, Germano G, Grassi G, et al. 2007 Guidelines
for the Management of Arterial Hypertension: The Task
Force for the Management of Arterial Hypertension of
the European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC). J Hypertens.
2007;25(6):1105-1187.

4. Miura S, Saku K. Efficacy and safety of angiotensin 11
type 1 receptor blocker/calcium channel blocker combi-
nation therapy for hypertension: focus on a single-pill
fixed-dose combination of valsartan and amlodipine. J

www.jocmr.org



Tanaka et al

J Clin Med Res * 2013;5(6):432-440

10.

11.

12.

13.

14.

15.

16.

Int Med Res. 2012;40(1):1-9.

Kario K, White WB. Early morning hypertension: what
does it contribute to overall cardiovascular risk assess-
ment? J Am Soc Hypertens. 2008;2(6):397-402.

Kario K, Pickering TG, Umeda Y, Hoshide S, Hoshide
Y, Morinari M, Murata M, et al. Morning surge in blood
pressure as a predictor of silent and clinical cerebro-
vascular disease in elderly hypertensives: a prospective
study. Circulation. 2003;107(10):1401-1406.

Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY.
Chronic kidney disease and the risks of death, cardio-
vascular events, and hospitalization. N Engl J Med.
2004;351(13):1296-1305.

Matsushita K, van der Velde M, Astor BC, Woodward
M, Levey AS, de Jong PE, Coresh J, et al. Association
of estimated glomerular filtration rate and albuminuria
with all-cause and cardiovascular mortality in general
population cohorts: a collaborative meta-analysis. Lan-
cet. 2010;375(9731):2073-208]1.

Comparison between perindopril and nifedipine in hy-
pertensive and normotensive diabetic patients with
microalbuminuria. Melbourne Diabetic Nephropathy
Study Group. BMJ. 1991;302(6770):210-216.

Hasebe N, Kikuchi K. Controlled-release nifedipine and
candesartan low-dose combination therapy in patients
with essential hypertension: the NICE Combi (Nifedip-
ine and Candesartan Combination) Study. J Hypertens.
2005;23(2):445-453.

Konoshita T, Makino Y, Kimura T, Fujii M, Morikawa
N, Wakahara S, Arakawa K, et al. A crossover com-
parison of urinary albumin excretion as a new surrogate
marker for cardiovascular disease among 4 types of cal-
cium channel blockers. Int J Cardiol. 2013;166(2):448-
452.

Nakagawa N, Fujino T, Kabara M, Matsuki M, Chinda
J, Kikuchi K, Hasebe N. Angiotensin II receptor block-
er and long-acting calcium channel blocker combina-
tion therapy decreases urinary albumin excretion while
maintaining glomerular filtration rate. Hypertens Res.
2011;34(10):1121-1126.

Fujita T, Ando K, Nishimura H, Ideura T, Yasuda G, Is-
shiki M, Takahashi K. Antiproteinuric effect of the cal-
cium channel blocker cilnidipine added to renin-angio-
tensin inhibition in hypertensive patients with chronic
renal disease. Kidney Int. 2007;72(12):1543-1549.
Caramori ML, Pecis M, Azevedo MIJ. Increase in noc-
turnal blood pressure and progression to microalbumin-
uria in diabetes. N Engl J Med. 2003;348(3):260-264;
author reply 260-264.

Haria M, Wagstaff AJ. Amlodipine. A reappraisal of its
pharmacological properties and therapeutic use in car-
diovascular disease. Drugs. 1995;50(3):560-586.
Hermida RC, Ayala DE, Mojon A, Fernandez JR. Chro-
notherapy with nifedipine GITS in hypertensive pa-

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press™

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

tients: improved efficacy and safety with bedtime dos-
ing. Am J Hypertens. 2008;21(8):948-954.

Meng Y, Zhang Z, Liang X, Wu C, Qi G. Effects of com-
bination therapy with amlodipine and fosinopril admin-
istered at different times on blood pressure and circadian
blood pressure pattern in patients with essential hyper-
tension. Acta Cardiol. 2010;65(3):309-314.

Hermida RC, Ayala DE, Fontao MJ, Mojon A, Fernan-
dez JR. Chronotherapy with valsartan/amlodipine fixed
combination: improved blood pressure control of essen-
tial hypertension with bedtime dosing. Chronobiol Int.
2010;27(6):1287-1303.

Kohno I, Kugiyama K. Evaluation on antihypertensive
effect of nifedipine coat-core and change in pulse pres-
sure in elderly hypertensive patients refractory to amlo-
dipine therapy. Therapeu Res. 2005;26:492-496.

Saito I, Fujikawa K, Saruta T. Cost-effectiveness analy-
sis: controlled-release nifedipine and valsartan combi-
nation therapy in patients with essential hypertension:
the adalat CR and valsartan cost-effectiveness com-
bination (ADVANCE-Combi) study. Hypertens Res.
2008;31(7):1399-1405.

Ryuzaki M, Nakamoto H, Nishida E, Sone M, Naka-
jima S, Yoshimoto M, Suzuki Y, et al. Crossover study
of amlodipine versus nifedipine CR with home blood
pressure monitoring via cellular phone: internet-me-
diated open-label crossover trial of calcium channel
blockers for hypertension (i-TECHO trial). J Hypertens.
2007;25(11):2352-2358.

Tsutamoto T, Tsutsui T, Maeda K, Hayashi M, Wada A,
Ohnishi M, Fujii M, et al. Effects of long-acting calcium
channel antagonists on neurohumoral factors: compari-
son of nifedipine coat-core with amlodipine. J Cardio-
vasc Pharmacol. 2003;41 (Suppl 1):S77-81.

Dietz JD, Du S, Bolten CW, Payne MA, Xia C, Blinn JR,
Funder JW, et al. A number of marketed dihydropyridine
calcium channel blockers have mineralocorticoid recep-
tor antagonist activity. Hypertension. 2008;51(3):742-
748.

Hermida RC, Ayala DE, Mojon A, Fernandez JR.
Bedtime dosing of antihypertensive medications re-
duces cardiovascular risk in CKD. J Am Soc Nephrol.
2011;22(12):2313-2321.

Hayashi K, Epstein M, Loutzenhiser R. Pressure-induced
vasoconstriction of renal microvessels in normotensive
and hypertensive rats. Studies in the isolated perfused
hydronephrotic kidney. Circ Res. 1989;65(6):1475-
1484.

Suzuki N, Kimura K. Effects of nifedipine on renal arte-
rioles. Therap Res. 1998;19:2611-2615. in Japanese.
Verhaar MC, Honing ML, van Dam T, Zwart M,
Koomans HA, Kastelein JJ, Rabelink TJ. Nifedipine
improves endothelial function in hypercholesterolemia,
independently of an effect on blood pressure or plasma

www.jocmr.org

439



Efficacy of Valsartan and Nifedipine CR

J Clin Med Res + 2013;5(6):432-440

28.

29.

30.

440

lipids. Cardiovasc Res. 1999;42(3):752-760.

Effect of nifedipine and cerivastatin on coronary endo-
thelial function in patients with coronary artery disease:
the ENCORE 1 Study (Evaluation of Nifedipine and
Cerivastatin On Recovery of coronary Endothelial func-
tion). Circulation. 2003;107(3):422-428.

Stehouwer CD, Nauta JJ, Zeldenrust GC, Hackeng WH,
Donker AJ, den Ottolander GJ. Urinary albumin excre-
tion, cardiovascular disease, and endothelial dysfunc-
tion in non-insulin-dependent diabetes mellitus. Lancet.
1992;340(8815):319-323.

Stehouwer CD, Fischer HR, van Kuijk AW, Polak
BC, Donker AJ. Endothelial dysfunction precedes de-
velopment of microalbuminuria in IDDM. Diabetes.
1995;44(5):561-564.

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press™

31.

32.

33.

Fliser D, Buchholz K, Haller H. Antiinflammatory ef-
fects of angiotensin II subtype 1 receptor blockade in
hypertensive patients with microinflammation. Circula-
tion. 2004;110(9):1103-1107.

Sugihara M, Miura S, Takamiya Y, Kiya Y, Arimura T,
Iwata A, Kawamura A, et al. Safety and efficacy of anti-
hypertensive therapy with add-on angiotensin II type 1
receptor blocker after successful coronary stent implan-
tation. Hypertens Res. 2009;32(7):625-630.

Schalkwijk CG, Poland DC, van Dijk W, Kok A, Emeis
JJ, Drager AM, Doni A, et al. Plasma concentration of
C-reactive protein is increased in type I diabetic patients
without clinical macroangiopathy and correlates with
markers of endothelial dysfunction: evidence for chron-
ic inflammation. Diabetologia. 1999;42(3):351-357.

www.jocmr.org



