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Differential effectiveness of ARB plus CCB therapy and
high-dose ARB therapy in high-risk elderly hypertensive
patients: Subanalysis of the OSCAR study

Shokei Kim-Mitsuyamal, Hisao Ogawaz, Kunihiko Matsui?, Tomio Jinnouchi?, Hideaki Jinnouchi*

and Kikuo Arakawa’ for the OSCAR Study Group®

The OSCAR study was a multicenter prospective randomized study that examined the relative benefit of combined ARB
(olmesartan 20 mg per day) plus calcium channel blocker (CCB) therapy vs. high-dose ARB monotherapy (olmesartan 40 mg

per day) for prevention of cardiovascular events in elderly Japanese hypertensive patients. The present subanalysis of patients
enrolled in the OSCAR study (n=1078) was performed to assess whether baseline eGFR coupled with cardiovascular disease
(CVD) could predict the relative benefit of these two treatments. Patients with baseline CVD (n=769) and patients without
baseline CVD (n=309) were divided into two groups based on baseline eGFR; (i) patients with eGFR of <60 ml min~!
1.73m~2 and (ii) those with eGFR of > 60 ml min—! 1.73 m~2. There was a significant treatment-subgroup interaction among
these four subgroups in relation to the incidence of primary outcome events(P=0.007 for interaction). In patients with CVD and
with eGFR of <60 ml min—! 1.73m~2, ARB plus CCB therapy was associated with a lower incidence of primary events than
high-dose ARB therapy and the difference of the relative risk was statistically significant (hazard ratio: 3.525, 95% confidence
interval (Cl): 1.676-7.412, P<0.001). The greater benefit of ARB plus CCB therapy vs. high-dose ARB therapy in this subgroup
was associated with less visit-to-visit variability of systolic BP and diastolic BP. In conclusion, baseline eGFR coupled with
baseline CVD seems to be a predictor of the relative efficacy of ARB plus CCB therapy vs. high-dose ARB therapy in the elderly
hypertensive patients. ARB plus CCB therapy appears to be superior to high-dose ARB therapy for preventing cardiovascular
events in the patients with CVD and with eGFR of <60 ml min—1 1.73m~2,
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INTRODUCTION

There is accumulating evidence! that ACE inhibitors and ARBs not
only reduce blood pressure (BP), but also have pleiotropic effects such
as suppression of cardiovascular remodelling, a renoprotective effect,
improvement of insulin sensitivity and reduction in onset of diabetes.>
In addition, RAS inhibition is a useful therapeutic strategy for heart

3% post-myocardial infarction® or diabetic nephropathy.>°

failure,
Interestingly, compared with low-dose ARB therapy, high-dose ARB
therapy is more effective at delaying the progression of nephropathy in
diabetic patients®” and it reduces the incidence of cardiovascular
events further in heart failure patients,® as well as reducing the BP
more in hypertensive patients. Thus, uptitration of ARB dosages
(high-dose ARB therapy) is a useful strategy for protection against

damage to various target organs. On the other hand, the combination

of a RAS blocker with a calcium channel blocker (CCB) is thought
to be one of the most beneficial strategies both for BP control and
for preventing cardiovascular morbidity and mortality in high-risk
hypertensive patients.”~!4

The OlmeSartan and Calcium Antagonists Randomized (OSCAR)
study'>'7 was a multicenter prospective randomized open-label
blinded endpoint study that compared ARB plus CCB therapy and
high-dose ARB therapy with regard to the prevention of cardiovascular
events and death in high-risk elderly Japanese hypertensive patients
with baseline cardiovascular disease (CVD) and/or type 2 diabetes.
This randomized trial showed that there was no significant difference
in the incidence of primary events (fatal and non-fatal cardiovascular
events and non-cardiovascular death) between patients receiving ARB
plus CCB therapy and those given high-dose ARB therapy. However,
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interestingly, the combined ARB and CCB therapy reduced the
incidence of primary events better than high-dose ARB monotherapy
in patients with baseline CVD.!” Further planned subanalysis of the
OSCAR study has shown that ARB plus CCB therapy also reduces the
incidence of primary events more than high-dose ARB therapy in
patients with chronic kidney disease (CKD) (eGFR <60 ml min ™!
1.73 m~2).1> However, the relative impact of baseline CVD vs. baseline
eGFR on the efficacy of ARB plus CCB therapy or high-dose ARB
therapy in elderly hypertensive patients remains to be elucidated.
Moreover, it is unknown whether the superiority of ARB plus CCB
therapy over high-dose ARB therapy in patients with baseline CVD!”
is independent of baseline eGFR or not. To address these issues, the
patients enrolled in the OSCAR study were divided into four groups
(CVD-eGEFR subgroups); (i) the patients with baseline CVD and low
eGFR, (ii) those with baseline CVD and high eGFR, (iii) those without
CVD and with low eGFR, (iv) those without CVD and with high
eGFR. We investigated the influence of baseline CVD coupled with
baseline eGFR on the relative efficacy of ARB plus CCB therapy vs.
high-dose ARB therapy in high-risk elderly hypertensive patients.

METHODS

Patients and procedure of the OSCAR study

The rationale, study design, treatment protocol, organization and management
of the OSCAR study have been reported previously.!® In brief, the OSCAR
study was a multicenter prospective randomized open-label blinded endpoint
study of 1164 elderly Japanese patients (aged 65-84 years) with hypertension.
The patients who were eligible had CVD (cerebrovascular disease, cardiac
disease, peripheral vascular disease or renal dysfunction) and/or type 2 diabetes
at baseline, and inadequate BP control (systolic BP >140 mm Hg and/or
diastolic BP >90 mm Hg) by olmesartan monotherapy at a dose of 20 mg
per day (the standard dose in Japan). In the run-in period, all patients received
olmesartan monotherapy at 20 mg per day. If the target BP (< 140/90 mm Hg)
was not achieved by olmesartan monotherapy (20 mg per day) and it was well
tolerated, patients were randomized to one of two treatment arms and received
either (i) double the dose of olmesartan (40 mg per day: high-dose ARB
monotherapy) or (ii) a CCB (amlodipine or azelnidipine) in addition to
olmesartan at 20 mg per day (ARB plus CCB therapy). If further treatment was
required to achieve the target BP, other antihypertensive drugs such as diuretics
or beta-blockers, could be added, but additional ARBs, angiotensin-converting
enzyme inhibitors, or CCBs were prohibited. The follow-up period was 3 years.
This study was conducted according to the Declaration of Helsinki, and was
approved by the Institutional Review Board at each participating site. All
patients gave written informed consent.

Endpoints
The primary endpoint of the OSCAR study was the time to the first even
The primary endpoint events were fatal and non-fatal cardiovascular events,
including cerebrovascular disease (cerebral infarction, cerebral hemorrhage,
subarachnoid hemorrhage, unspecified stroke and transient ischemic attacks),
coronary artery disease (sudden death, myocardial infarction, angina pectoris
and asymptomatic myocardial ischemia), heart failure, other arteriosclerotic
diseases (aortic aneurysm, aortic dissection and atherosclerotic diseases),
as well as diabetic microvascular complications (neuropathy, retinopathy and
nephropathy), deterioration of renal function (doubling of serum creatinine
or end-stage renal disease as defined by initiation of hemodialysis or renal
transplantation) and non-cardiovascular death.

The secondary endpoints were the incidence of each cardiovascular event, BP

t.l6

changes during follow-up and serious adverse events other than the primary
endpoints. The Endpoint Committee assessed all cardiovascular events and
deaths without knowledge of the treatment.

Hypertension Research

Subgroup analysis according to baseline CVD and eGFR
(CVD-eGFR subgroup analysis)

The subgroups with and without CVD at baseline were divided into two groups
based on baseline eGFR: (i) patients with eGFR of <60 ml min~! 1.73m~?2
and (ii) those with eGFR of >60ml min~! 1.73m ™2 eGFR was estimated
by using the new three-variable Japanese equation.'8

Visit-to-visit variability of BP

Visit-to-visit variability of the systolic BP or diastolic BP during the follow-up
period in patients receiving ARB plus CCB therapy or high-dose ARB therapy
in the above-mentioned four CVD-eGFR subgroups was analyzed and defined
by using the SD or the coefficient of variation (CV =SD/mean).

Statistical analysis

The sample size and power of the study were estimated as described
previously.'® Primary analyses were performed on an intention-to-treat basis.
For the primary endpoints, we compared the ARB plus CCB and high-dose
ARB groups using the log-rank test with stratification by gender, age, baseline
CVD and type 2 diabetes. Using a stratified Cox proportional hazards model,
the hazard ratio (HR) and 95% confidence interval (CI) were calculated for
each treatment group. For each subgroup, time to first event curves were
estimated by the Kaplan—-Meier method. Repeated measures analysis of variance
was used to compare BP between the groups during the follow-up period, and
the least squares method was employed to estimate the mean difference of BP
between the groups. Changes of eGFR were compared between groups with the
unpaired #-test adjusted by Holm’s method to avoid multiplicity at multiple
time points. To estimate the heterogeneity of HRs for CVD-eGFR category as
joint confounding, the interaction between treatment groups and CVD-eGFR
subgroups was assessed by using the interaction terms in a stratified Cox
proportional hazards model. Visit-to-visit variability of BP was compared
between groups with the unpaired -test.

In addition to the above subanalysis, we performed three sets of sensitivity
analyses. For these analyses, patients with or without baseline CVD were
dichotomized into groups at the following eGFR values: (i) eGFR=65ml
min~! 1.73m~2, (ii) eGFR=70ml min~! 1.73m~2 and (iii) eGFR=75ml
min~! 1.73m™2,

For all analyses, significance was accepted at P=0.05 and two-sided tests
were used.

RESULTS

Baseline characteristics of patients by each category in CVD-eGFR
subgroups

The number of patients originally enrolled in the OSCAR study was
1164,'7 but 86 patients without serum creatinine values were excluded
from the present analysis. Therefore, 1078 patients (the same cohort as
used in our previous subanalysis of CKD)!®> were investigated in the
present study. The baseline characteristics of these patients were
similar to those of the total patient population of the OSCAR study.
The patients with baseline CVD (n=769) or without baseline CVD
(n=309) were each divided into two groups: (i) patients with eGFR of
<60ml min~! 1.73m ™2 and (ii) those with eGFR of > 60 ml min~!
1.73m ™2, The group with eGFR of <60ml min~! 1.73m~2 was
designated as the CKD group and the group with eGFR of > 60 ml
min~! 1.73 m =2 was designated as the non-CKD group.

Tables 1 and 2 show the baseline demographic and clinical
characteristics of patients by each category in CVD-eGFR subgroups.
Among patients with CVD and with CKD (eGFR of <60 ml min~!
1.73 m~2), baseline characteristics were well balanced between those
receiving high-dose ARB therapy and ARB plus CCB therapy, except
for a slight difference of BMI, and the individual baseline CVD were
not significantly different between the two treatments. Among patients
with CVD and without CKD (eGFR of >60ml min~! 1.73m™2),
baseline characteristics were also similar between the two treatments,
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Table 2 Baseline CVD in each subgroup of the patients

CVD(+)-CKD(+) CVD(+)-CKD(-)
High-dose ARB ARB+CCB High-dose ARB ARB+CCB
(h =149) (h =135) P value (h =238) (h =247) P value

Stroke, n (%) 37 (24.8) 37 (27.4) 0.62 69 (29.0) 50 (20.2) 0.03
Transient ischemic attack, n (%) 16 (10.7) 11 (8.2) 0.46 9(3.8) 16 (6.5) 0.18
Asymptomatic cerebrovascular disease, n (%) 33 (22.2) 25 (18.5) 0.45 68 (28.6) 70 (28.3) 0.96
Myocardial infarction, n (%) 11 (7.4) 11 (8.2) 0.81 5(2.1) 8(3.2) 0.44
Angina pectoris, n (%) 23 (15.4) 21 (15.6) 0.98 39 (16.4) 38 (15.4) 0.76
Heart failure, n (%) 17 (11.4) 17 (12.6) 0.76 21 (8.8) 28 (11.3) 0.36
Left ventricular hypertrophy, n (%) 32 (21.5) 24 (17.8) 0.43 64 (26.9) 69 (27.9) 0.80
Aortic aneurysm, n (%) 1(0.7) 2 (1.5) 0.50 0 (0.0) 1(0.4) 0.33
Arteriosclerotic peripheral arterial occlusive disease, 5(3.4) 5(3.7) 0.87 4 (1.7) 10 (4.1) 0.12
n (%)

Serum creatinine outside normal range, n (%) 34 (22.8) 34 (25.2) 0.64 3(1.3) 2 (0.8) 0.62
Proteinuria, n (%) 39 (26.2) 30 (22.2) 0.44 26 (10.9) 31 (12.6) 0.58

Abbreviations: ARB, angiotensin Il receptor blocker; CCB, calcium channel blocker; CKD, chronic kidney disease; CVD, cardiovascular disease.
CVD(+)-CKD(+), patients with baseline CVD and with eGFR <60 ml min~! 1.73 m~2; CVD(+)-CKD(-), patients with baseline CVD and with eGFR >60 mI min~1 1.73m~2. P-value was calculated

using y?-tests.

Favors Favors
Number of patients with event High-dose ABB
High-dose ARB ARB cce
ARB ccB HRs (95%Cl) 0.01 0.10 1.0 10 P Value Interaction P
T T T
CVD(+)-CKD(+) 29(149) 10(135) 3.525(1.676 -7.412) —— <0.001
CVD(+)-CKD(-) 21(238) 24(247) 0.937 (0.520 - 1.689) —— 0.83 P=0.007
CVD(-)-CKD(+) 1(32) 6(37) 0.204 (0.024 - 1.726) . e— 0.11
CVD(-)-CKD(-) 6(116) 8(124) 0.767 (0.266 - 2.213) — 0.62

Figure 1 HRs and 95% Cls for incidence of primary outcome events in the CVD-eGFR subgroup. The HRs and 95% Cls were derived from a stratified Cox
proportional hazards model taking into account sex, age and baseline CVD and type 2 diabetes. The P values were derived from a log-rank test, stratified by
sex, age and baseline CVD and type 2 diabetes. CVD(+)-CKD(+), patients with baseline CVD and eGFR of <60ml min~! 1.73m~2; CVD(+)-CKD(-),
patients with baseline CVD and eGFR of >60ml min~1 1.73m~2; CVD(-)-CKD(+), patients without baseline CVD and with eGFR of <60ml min~!
1.73m~2; CVD(-)-CKD(-), patients without baseline CVD and with eGFR of >60 ml min~—! 1.73m~2; ARB, angiotensin Il receptor blocker; CCB, calcium

channel blocker; Cl, confidence interval; HR, hazard ratio.

except for a slight difference of heart rate, and the individual baseline
CVD factors were similar between the two treatments apart from a
slight difference of previous stroke. Among patients without CVD and
with CKD, all baseline characteristics were similar between the high-
dose ARB and ARB plus CCB groups. Among patients without CVD
and without CKD, baseline characteristics were also similar between
the two treatments, except for slight differences of some parameters.

Incidence of primary outcome events by each category in
CVD-eGFR subgroups
Figures 1 and 2 shows the HRs with 95% ClIs and the Kaplan—-Meier
curves, respectively, for primary outcome events in (i) patients with
CVD and with CKD, (ii) patients with CVD and without CKD,
(iii) patients without CVD and with CKD, and (iv) patients without
CVD and without CKD and who were treated with high-dose ARB
therapy or ARB plus CCB therapy. There was a significant interaction
among these four groups of patients with respect to the incidence of
primary outcome events and the treatment-by-subgroup interaction
was also significant (P=0.007 for interaction).

In patients with CVD and with CKD, 29/149 patients assigned to
high-dose ARB therapy and 10/135 patients assigned to ARB plus CCB

Hypertension Research

therapy experienced primary events and the difference of relative risk
between the two groups was statistically significant (HR: 3.525, 95%
CL: 1.676-7.412, P<0.001). On the other hand, in patients with
CVD and without CKD, there was no significant difference between
high-dose ARB therapy and ARB plus CCB therapy with regard to the
incidence of primary events (P=0.83).

However, the incidence of primary events did not differ between
the two treatment groups in patients without CVD and with
CKD (P=0.11) or patients without CVD and without CKD
(P=0.62).

Incidence of each secondary endpoint in the patients with CVD and
with CKD

Figure 3 displays the HRs and 95% ClIs for individual secondary
endpoints in the subgroup with CVD and with CKD. The incidence of
fatal and non-fatal cardiovascular events was lower for patients
receiving ARB plus CCB therapy than for patients receiving high-
dose ARB therapy (HR: 4.97, 95% CI: 1.99-12.41, P=0.0002). Also,
the incidence of cerebrovascular disease was significantly lower in the
ARB plus CCB group than in the high-dose ARB group (HR: 8.61,
95% CI: 1.90-39.13, P=0.001).
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Figure 2 Kaplan-Meier curves for primary composite endpoints during the follow-up period in the CVD-eGFR subgroup. (a) CVD(+)-CKD(+) subgroup; (b) CVD

(+)-CKD(—-) subgroup; (c) CVD(—)-CKD(+) subgroup; (d) CVD(—)-CKD(—-) subgroup. Abbreviations used are the same as in Figure 1.

Number of patients with event

High-dose ARB High-dose ARB  ARB + CCB
ARB CCB Better Better
(n =149) (n =135) HR (95%Cl) 0.01 0.1 1 10 100 P Value*
Fatal and non-fatal cardiovascular event 24 6 4.97 (1.99 - 12.41) —— 0.0002
-Cerebrovascular disease 13 2 8.61 (1.90 - 39.13) — 0.0010
-Coronary artery disease 1 1 0.92 (0.06 - 14.63) —_— 0.9498
-Heart failure 8 1 9.27 (1.11- 77.29) ——+——  0.0148
-Other arteriosclerotic disease 1 0 0.1573
-Diabetic complications 0 1 0.2733
-Deterioration of renal function 1 1 1.58 (0.10 - 26.20) e 0.7488
Non-cardiovascular death 5 4 1.34 (0.34- 5.33) — 0.6731

The HRs and 95%Cls were derived from stratified Cox proportional hazards model by sex, age, and baseline cardiovascular
disease and type 2 diabetes. The p values were derived from a log-rank test, stratified by sex, age, and baseline cardiovascular
disease and type 2 diabetes. * P value between high-dose ARB and ARB + CCB.

Figure 3 HRs and 95% Cls for individual secondary endpoint in the subgroup with CVD and with CKD (eGFR of<60ml min~! 1.73m~2). Abbreviations

used are the same as in Figure 1.

BP during follow-up

As shown in Supplementary Figure 1A,B in patients with CVD and
with CKD, systolic BP was lower with ARB plus CCB therapy than
with high-dose ARB therapy and the mean difference of systolic BP
throughout the follow-up period was 4.28 mm Hg (P=0.002). In
patients with CVD and without CKD, the mean difference of systolic
BP between the two treatment groups was not significant (P=0.063),
but diastolic BP was lower with ARB plus CCB therapy than with
high-dose ARB therapy (mean difference of diastolic BP: 1.88 mm Hg,
P=0.003).

As shown in Supplementary Figure 1C,D in patients without CVD
and with CKD, there was no significant difference of systolic or
diastolic BP between the two treatment groups during the follow-up
period. However, in patients without CVD and without CKD, systolic
BP was lower with ARB plus CCB therapy than with high-dose ARB
therapy (mean difference of systolic BP: 3.07 mm Hg, P=0.007).

Visit-to-visit variability of systolic and diastolic BP
As shown in Figure 4, patients with CVD and with CKD receiving
ARB plus CCB therapy had a smaller SD-SBP (P=0.004), smaller
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Figure 4 Visit-to-visit variability in systolic and diastolic BP of high-dose ARB group and ARB plus CCB combination group during follow-up period in the
CVD-eGFR subgroups. (a) SD-SBP; (b) CV-SBP; (c) SD-DBP; (d) CV-DBP. Abbreviations used are the same as in Figure 1. CV, coefficient of variance; SD,
standard deviation. The number within each bar indicates the number of patients in each group. Values are the means +s.d.

CV-SBP (P=0.02), smaller SD-DBP (P=0.004), and smaller CV-DBP
(P=0.02) than those receiving high-dose ARB therapy. In contrast,
the other three subgroups of patients showed no significant differences
between ARB plus CCB therapy and high-dose ARB therapy with
regard to these four parameters.

Changes of eGFR throughout the follow-up period

As shown in Supplementary Figure 2, eGFR during follow-up was
almost similar between patients receiving ARB plus CCB therapy and
high-dose ARB therapy in the four subgroups of patients.

Sensitivity analysis

In addition to the above-mentioned subanalysis stratified by eGFR
value of <60 or >60ml min~! 1.73 m ™2, we performed three sets of
sensitivity analyses, in which, patients with or without baseline CVD
were categorized according to whether their baseline eGFR was
above or below (i) 65, (ii) 70 or (iii) 75ml min~! 1.73m~2 (see
Figures 5a—c, respectively). In these three sets of analysis, the incidence
of primary events was significantly less in ARB plus CCB groups than
high-dose ARB group in patients with CVD and lower eGFR, being
similar to the results of the original analysis (Figure 1). On the other
hand, in all three sets of analysis, high-dose ARB group had less
incidence of primary event than ARB plus CCB combination group in
patients without CVD and with lower eGFR (eGFR of <65, 70 or
75ml min~! 1.73m™2).

DISCUSSION

There is strong evidence that a reduced eGFR is an independent risk
factor for CVD and all-cause mortality in a wide range of patient
populations,'®2! including elderly patients’> and hypertensive
patients.”> An eGFR <60 ml min~! 1.73m~? is generally used as
the cutoff value for defining CKD,2* because it is associated with an
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increased prevalence of CVD.?>2¢ However, it is unknown whether the
baseline eGFR can predict the effectiveness of antihypertensive drugs
for preventing cardiovascular events in hypertensive patients. In the
present study, patients with or without baseline CVD were categorized
by baseline eGFR of <60 or >60ml min~! 1.73m ™2 The major
findings of the present study were as follows: (i) there was a significant
treatment-by-subgroup interaction among the four subgroups;
(ii) among patients with CVD and with CKD (that is, an eGFR
<60ml min~! 1.73 m~2), the incidence of the primary endpoint was
significantly lower when they received ARB plus CCB therapy than
with high-dose ARB therapy and this difference was associated with a
lower incidence of cerebrovascular disease for combined therapy; and
(iii) the lower incidence of endpoint events in patients with CVD and
with CKD receiving ARB plus CCB therapy was associated with less
BP variability during the follow-up period relative to that seen with
high-dose ARB therapy.

In the OSCAR study,'>!7 we have previously obtained the findings
supporting the concept that baseline CVD or CKD has a significant
influence on the relative efficacy of ARB plus CCB therapy and high-
dose ARB therapy for preventing cardiovascular morbidity and
mortality in elderly hypertensive patients. However, the impact of
baseline eGFR coupled with previous CVD on the relative efficacy of
these two treatments was unclear. To address this issue in the present
study, we performed a subgroup analysis of patients with or without
baseline CVD who were stratified according to baseline eGFR value of
<60 or > 60ml min~! 1.73 m ~2. Interestingly, there was a significant
treatment-by-subgroup interaction among the four subgroups of
patients. ARB plus CCB therapy was more effective at preventing
primary events and cerebrovascular disease than high-dose ARB in
patients with CVD and with CKD, whereas there was no significant
difference in the incidence of primary events between the two
treatments in patients with CVD and without CKD. Therefore, the
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Figure 5 HRs and 95% Cls for incidence of primary outcome events in the CVD subgroup with eGFR above or below 65 (a), 70 (b) or 75 (¢) ml min~!
1.73m~2. The HRs and 95% Cls were derived from a stratified Cox proportional hazards model taking into account sex, age and baseline CVD and type 2
diabetes. The P values were derived from a log-rank test, stratified by sex, age and baseline CVD and type 2 diabetes. Abbreviations used are the same as in
Figure 1. CVD(+)-eGFR <each reference value (65, 70 and 75), patients with baseline CVD and eGFR <each reference value ml min-! 1.73m~2; CVD
(+)-eGFR > each reference value (65, 70 and 75), patients with baseline CVD and eGFR >each reference value ml min=! 1.73m~2; CVD(-)-eGFR <each
reference value (65, 70 and 75), patients without baseline CVD and with eGFR <each reference value ml min~! 1.73m~2; CVD(-)-eGFR > each reference
value (65, 70 and 75), patients without baseline CVD and with eGFR > each reference value ml min~! 1.73m=2.

baseline eGFR seemed to have a significant influence on the benefit of
ARB plus CCB therapy for patients with CVD.

Although there was a significant difference of BP during follow-up
between ARB plus CCB therapy and high-dose ARB therapy in
patients with CVD and with CKD, it was small in absolute terms
(the mean difference of SBP was 4.28 mm Hg and that of DBP was
1.39 mm Hg). Accordingly, it is plausible that the difference of mean
SBP or DBP between the two treatments during follow-up does not
fully explain the significant difference in the incidence of primary
events and cerebrovascular disease in patients with CVD and with
CKD. Recent analyses?”? indicate that visit-to-visit variability of SBP
is a strong predictor of stroke that is independent of the mean SBP
value. In addition, increased residual variability of SBP in patients with
treated hypertension is associated with a high risk of vascular events.
Thus, BP variability seems to have an important role in the
progression of organ damage and triggering of vascular events. A
systematic review and meta-analysis?® found that drug-class effects on
BP variability can account for differences in the influence of
antihypertensive drugs on the risk of stroke independently of any
effect on the mean systolic BP. However, there has been no previous
comparison of the effects of ARB plus CCB therapy vs. high-dose ARB
therapy on BP variability. In the present study, we analyzed BP

variability with these two treatments in four subgroups of patients to
examine the potential influence of BP variability on the relative
efficacy of ARB plus CCB therapy vs. high-dose ARB therapy in elderly
hypertensive patients. We found that ARB plus CCB therapy was
associated with less variability of SBP and DBP than high-dose ARB
therapy in patients with CVD and with CKD. These observations
suggest that the superiority of ARB plus CCB therapy over high-dose
ARB therapy for prevention of primary events and cerebrovascular
disease in patients with CVD and with CKD may be at least partially
accounted for by better suppression of BP variability.

There were several limitations of this study. First, all three sets of
sensitivity analysis (subgroup analysis according to baseline eGFR
above or below 65, 70 or 75 ml min~! 1.73 m~2) showed that, among
patients without CVD and with low eGFR (that is, eGFR<each
reference value), high-dose ARB therapy was associated with a lower
incidence of primary events than ARB plus CCB therapy, in contrast
to the superiority of ARB plus CCB therapy for patients with CVD and
with low eGFR. In the OSCAR study, all patients without baseline
CVD had type 2 diabetes at baseline, because the eligibility for
enrolment in the study was dependent on having CVD and/or type
2 diabetes. Renin-angiotensin system is shown to be responsible for
the pathophysiology of diabetes and diabetic vascular disease.>®3!
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Therefore, it is suggested that the presence of diabetes might have been
responsible for the lower incidence of primary events with high-dose
ARB therapy than ARB plus CCB therapy in this subgroup. However,
the small sample size of the subgroup did not allow us to investigate
the potential influence of baseline diabetes on the efficacy of these two
treatments. Furthermore, the data are post hoc subgroup analyses. This
finding should be considered as hypothesis generating. Second, the
change of eGFR during follow-up was similar between the four
subgroups of patients receiving either of the two treatments, thereby
providing no evidence for an influence of renal function on the
incidence of primary events in this study. However, we did not
measure urinary albumin excretion, which is a useful predictor of
cardiovascular events.>>3* Therefore, the precise role of renal function
was not elucidated by the present analysis. Finally, it cannot be
excluded that the present subanalysis might have no enough power to
demonstrate the potential difference between the treatments, although
the significant treatment-by-subgroup interaction among the sub-
groups demonstrated the heterogeneity of treatment effects among
subgroups. Further investigation in a larger sample will be required to
demonstrate our hypothesis.

In conclusion, the results of the present post hoc subanalysis of
patients with or without baseline CVD stratified according to baseline
eGFR values suggested that baseline eGFR coupled with baseline
CVD may be a useful predictor of the relative effectiveness of ARB
plus CCB therapy vs. high-dose ARB therapy in these patients. ARB
plus CCB therapy appears to be superior to high-dose ARB therapy for
preventing cardiovascular events and cerebrovascular disease in elderly
hypertensive patients with CVD and with CKD.
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