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Background-—Left ventricular (LV) hypertrophy and subclinical cerebrovascular disease are early manifestations of cardiac and
brain target organ damage caused by hypertension. This study aimed to investigate whether intensive office systolic blood pressure
(SBP) control has beneficial effects on LV morphology and function and subclinical cerebrovascular disease in elderly patients with
hypertension.

Methods and Results-—We examined 420 patients treated for hypertension without history of heart failure and stroke from the
CABL (Cardiovascular Abnormalities and Brain Lesions) study. All patients underwent 2-dimensional echocardiographic
examination and brain magnetic resonance imaging. Subclinical cerebrovascular disease was defined as silent brain infarcts
and white matter hyperintensity volume. Patients were divided into 3 groups: SBP <120 mm Hg (intensive control); SBP 120 to
139 mm Hg (less intensive control); and SBP ≥140 mm Hg (uncontrolled). Prevalence of LV hypertrophy and diastolic dysfunction
were lowest in the intensive control, intermediate in the less intensive control, and highest in the uncontrolled groups (12.8%,
31.8%, and 44.7%, respectively [P<0.001], for LV hypertrophy; 46.8%, 61.7%, and 72.6%, respectively [P=0.003], for diastolic
dysfunction). Patients with less intensive SBP control had greater risk of LV hypertrophy than those with intensive control (adjusted
odds ratio, 3.26; P=0.013). A similar trend was observed for LV diastolic dysfunction but did not reach statistical significance
(adjusted odds ratio, 1.65; P=0.144). Conversely, intensive SBP control was not significantly associated with reduced risk of silent
brain infarcts and white matter hyperintensity volume compared with less intensive control.

Conclusions-—Compared with less intensive control, intensive SBP control may have a stronger beneficial effect on cardiac than
cerebral subclinical disease. ( J Am Heart Assoc. 2017;6:e006246. DOI: 10.1161/JAHA.117.006246.)
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H ypertension is the most common cardiovascular disor-
der, and its prevalence increases with age, rising

steeply after the age of 50, when it affects over 50% of
individuals.1 Systolic blood pressure (SBP) is a stronger
predictor of adverse cardiovascular outcomes than diastolic

blood pressure.2,3 Long-standing hypertension serves as a
stimulus for the development of left ventricular (LV) hyper-
trophy (LVH)4,5 and diastolic dysfunction,6,7 which may be the
earliest manifestations of cardiac target organ damage and
likely represent important intermediate steps in the develop-
ment of heart failure (HF),8–13 particularly in elderly patients
with hypertension. Hypertension is also strongly associated
with subclinical cerebrovascular disease, which is associated
with an increased risk of subsequent stroke.14,15 Silent brain
infarcts (SBIs) and white matter hyperintensities, both man-
ifestations of subclinical cerebrovascular disease, are com-
monly seen on brain magnetic resonance imaging of elderly
adults,16 especially those with hypertension. However, it is
unclear whether the degree of office SBP control is associated
with changes in LV morphology and function and with the
frequency of subclinical cerebrovascular disease. The SPRINT
(Systolic Blood Pressure Intervention Trial) Research Group
recently showed that, among elderly patients with
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hypertension, an office SBP target <120 mm Hg rather than
<140 mm Hg reduced major cardiovascular events by 25%,
and the beneficial effect of intensive SBP control was mainly
attributable to decreased HF development.17 The present
study aimed to investigate whether intensive office SBP
control is associated with lower LV mass, better LV diastolic
function, and less subclinical cerebrovascular disease in
elderly patients with hypertension without a history of HF and
stroke.

Methods

Study Population
The study population was derived from the CABL (Cardiovas-
cular Abnormalities and Brain Lesions) study, which was
designed to assess the cardiovascular predictors of subclin-
ical cerebrovascular disease in a community-based cohort
including participants older than 50 years. the CABL study
based its recruitment on the NOMAS (Northern Manhattan
Study), an epidemiological study performed in New York City.
Extensive details about the population and enrollment of
NOMAS have been previously published.18 This study cohort
consisted of 420 patients with hypertension treated with at
least 1 antihypertensive medication who underwent both 2-
dimensional echocardiographic examination and brain mag-
netic resonance imaging within 3 months of each other.
According to SBP values, patients were divided into 3 groups:
an intensive control group (SBP <120 mm Hg), a less
intensive control group (SBP between 120 and 139 mm Hg),
and an uncontrolled group (SBP ≥140 mm Hg). Written
informed consent was obtained from all study participants.
The study was approved by the institutional review board of
Columbia University Medical Center.

Risk Factor and Office Blood Pressure
Assessment
Cardiovascular risk factors were ascertained through direct
examination and interviews conducted by trained research
assistants. Among the variables used in the analysis, diabetes
mellitus was defined by current use of insulin or hypoglycemic
agents or a fasting glucose of ≥126 mg/dL tested on ≥2
occasions in each participant. Hypercholesterolemia was
defined as total serum cholesterol >240 mg/dL or the use
of lipid-lowering medications. Body mass index was calculated
using height and weight (kg/m2), and obesity was defined as
body mass index ≥30 kg/m2.

Office SBP control status was determined on the basis of
the mean value of 2 separate blood pressure (BP) measure-
ments performed within 3 months of each other (mean
interval, 3.4 days). At each visit, SBP and diastolic blood
pressure were measured on the nondominant arm with the
patient in a sitting position after 5 minutes of rest, using a
sphygmomanometer calibrated against a reference mercury
sphygmomanometer and with an arm cuff of appropriate size.
BP was recorded twice with a 5-minute interval, and the
average of the 2 recordings was used.

Two-Dimensional Echocardiographic Examination
Echocardiographic examination was performed using a com-
mercially available system (iE 33, Philips) by a trained,
registered cardiac sonographer blinded to the patient’s
clinical information according to a standardized protocol.
The dimensions of the cardiac chambers were measured in
the standard manner.19 LV ejection fraction (LVEF) was
obtained using the Simpson’s method from apical 4- and 2-
chamber views.19 LV mass was calculated with a validated
method20 and indexed for body surface area. LVH was defined
as greater than the 90th percentile of the participants of the
CABL study without conditions associated with LV remodeling
such as hypertension, diabetes mellitus, obesity, coronary
artery disease, and atrial fibrillation (LV mass index cutoff for
LVH: 111.74 g/m2 for women and 126.53 g/m2 for men).

LV diastolic function assessment has been previously
described.21,22 Briefly, transmitral diastolic flow was obtained
from an apical 4-chamber view. Pulsed-wave Doppler exam-
ination of mitral inflow was performed to measure early (E)
and late peak velocity (A), and their ratio (E/A) was
calculated. Peak early diastolic mitral annular velocity (e0)
was also measured from tissue Doppler imaging in the lateral
and septal mitral annulus and the average value was used.
Diastolic dysfunction was graded as E/A ≤0.7 (impaired
relaxation, grade 1); E/A >0.7 and ≤1.5 and e0 <7 cm/s
(pseudonormalized pattern, grade 2); or E/A >1.5 and e0

<7 cm/s (restrictive pattern, grade 3).21,22

Clinical Perspective

What is New?

• Among elderly patients with treated hypertension, �10%
patients met the goal of intensive systolic blood pressure
control and 50% met the goal of less intensive systolic blood
pressure control.

• Intensive systolic blood pressure control had a stronger
beneficial effect on left ventricular hypertrophy, and possi-
bly diastolic function, than on subclinical cerebrovascular
disease in elderly patients with hypertension.

What are the Clinical Implications?

• Intensive office systolic blood pressure control should be
considered in elderly patients with hypertension, especially
those at higher risk for the development of heart failure.
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Image Acquisition and Interpretation of Brain
Magnetic Resonance Imaging
A detailed description of the assessment of subclinical
cerebrovascular lesions has been previously published.23,24

In brief, brain imaging was performed on a 1.5-T magnetic
resonance imaging system (Philips Medical Systems). SBIs
were defined as either a cavitation on the fluid-attenuated
inversion recovery sequence of at least 3 mm, distinct from a
vessel (owing to the lack of signal void on T2 sequence), and
of equal intensity to cerebrospinal fluid in the case of lacunar
infarction, or as a wedge-shaped cortical or cerebellar area of
encephalomalacia with surrounding gliosis consistent with
infarction attributable to distal arterial branch occlusion.
Interobserver agreement for SBI detection was 93.3%.24 White
matter hyperintensity volume analysis was based on a fluid-
attenuated inversion recovery image and performed using the
Quantum 6.2 package on a Sun Microsystems Ultra 5
workstation. White matter hyperintensity volume was
expressed as proportion of total cranial volume to correct
for differences in head size and log-transformed white matter
hyperintensity volume (log-WMHV) to achieve a normal
distribution for analysis as a continuous variable. The upper
quartile of log-WMHV was used as the dependent variable in
the categorical analyses. All measurements were performed
blinded to participant clinical information.

Statistical Analysis
Categorical variables are presented as frequencies and
continuous variables as means�SD. For categorical variables,
comparison among groups was performed by chi-square test.
For continuous variables, pairwise comparisons between 2
groups were assessed by 2-sample t test, and overall
differences among 3 groups were examined by 1-way ANOVA.
Univariate and multivariate logistic regression models were
used to assess the impact of office SBP control on LV
morphology and function and subclinical cerebrovascular
disease, and corresponding odds ratios along with their 95%
CIs were reported. The covariates included in the multivariate
logistic regression model were age, sex, diabetes mellitus,
history of coronary artery disease, atrial fibrillation, obesity,
number of antihypertensive medications, and LVEF A value of
P<0.05 was considered significant. Statistical analyses were
performed using SAS 9.3 software (SAS Institute).

Results

Patient Characteristics
Patient characteristics are shown in Table 1. Of the 420
patients with hypertension, 47 (11.2%) met intensive SBP

control goal, 214 (51.0%) met the less intensive SBP goal, and
159 (37.9%) had uncontrolled SBP. There was a significant
difference in age among the 3 groups, whereas no significant
difference was observed in traditional cardiovascular risk
factors and history of coronary artery disease and atrial
fibrillation.

Association of SBP Control With LV Morphology
and Function
LV end-systolic and end-diastolic diameters and ejection
fraction did not differ among the 3 groups (also Table 1).
Frequencies of LVH and diastolic dysfunction were lowest in
patients who achieved the intensive SBP goal, intermediate in
those with the less intensive SBP control, and highest in the
uncontrolled group (12.8% versus 31.8% versus 44.7%
[P<0.001] for LVH, and 46.8% versus 61.7% versus 72.6%
[P=0.003] for diastolic dysfunction) (Figure 1A and 1B). There
was a significant difference in e0 between intensive and less
intensive control (7.8�1.8 versus 7.1�1.7 cm/s, P=0.031;
Table 1). After adjustment for age, sex, diabetes mellitus,
history of coronary artery disease, atrial fibrillation, obesity,
number of antihypertensive medications, and LVEF, patients
with less intensive control had significantly greater risks of
LVH than those with intensive SBP control (odds ratio, 3.26;
95% CI, 1.28–8.28 [P=0.013]) (Table 2). A similar trend was
observed in LV diastolic dysfunction but did not reach
statistical significance (odds ratio, 1.65; 95% CI, 0.84–3.24
[P=0.144]). A significant nonlinear trend was observed among
the 3 SBP control groups for LVH even after multivariate
adjustment (P=0.026). On the other hand, there was a linear
trend for LV diastolic dysfunction in univariate analysis, but it
did not reach statistical significance in multivariate analysis
(P=0.060).

Association of SBP Control With Subclinical
Cerebrovascular Disease
Presence of SBI was detected in 79 patients (18.8%). Mean
log-WMHV was �0.80�0.97 (median �0.96, minimum
�5.88, maximum 1.74). The prevalence of subclinical cere-
brovascular disease did not differ significantly among the
intensive, less intensive, and uncontrolled SBP groups,
although a nonsignificant trend was present (12.8% versus
18.7% versus 20.8% [P=0.468] for SBI; 17.0% versus 22.5%
versus 30.8% [P=0.076] for the upper quartile of log-WMHV)
(Figure 2A and 2B). Multivariate analysis showed that inten-
sive SBP control was not associated with reduced risk of SBI
and white matter hyperintensity volume compared with less
intensive control (Table 3). There was no significant linear
trend among the 3 SBP control groups for SBI (P=0.167),
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whereas a significant linear trend was observed for the upper
quartile of log-WMHV (P=0.036) in the multivariate analysis.

Discussion
Our study demonstrates for the first time that intensive SBP
control has a stronger association with lower frequency of
LVH and, partially, better LV diastolic function than with

subclinical cerebrovascular disease in elderly patients with
hypertension without a history of HF and stroke.

Office SBP Control and LV Morphology and
Function
LVH is an established risk factor for HF8,9 and a component of
the Framingham Heart Failure Risk Score.10 The relationship

Table 1. Comparison of Clinical Characteristics and Echocardiographic Parameters According to Degree of SBP Control

SBP <120 mm
Hg (n=47)

SBP 120–139 mm
Hg (n=214)

SBP ≥140 mm
Hg (n=159) P Value

Age, y 68.0�9.1* 70.6�9.1* 73.9�9.0 <0.001

Male sex, No., % 15 (31.9) 79 (36.9) 47 (29.6) 0.320

Diabetes mellitus, No., % 15 (31.9) 78 (36.5) 60 (37.7) 0.767

Hypercholesterolemia, No., % 35 (74.5) 149 (70.0) 105 (66.0) 0.513

History of CAD, No., % 4 (8.5) 18 (8.4) 8 (5.0) 0.423

Atrial fibrillation, No., % 6 (12.8) 14 (6.5) 9 (5.7) 0.230

SBP, mm Hg 113.6�5.4*† 129.9�5.6* 152.7�12.3 <0.001

DBP, mm Hg 69.7�7.0*† 73.6�7.8* 78.9�10.1 <0.001

More than 1 antihypertensive
medication, No., %

12 (25.5)* 76 (35.5)* 77 (48.4) 0.005

ACEI/ARB (n=381) 19/42 (45.2) 77/194 (39.7) 66/145 (45.5) 0.523

b-Blocker (n=389) 20/43 (46.5) 74/197 (37.6) 59/149 (39.6) 0.551

Calcium channel blocker (n=383) 8/42 (19.1) 80/195 (41.0) 74/146 (50.7) 0.001

Diuretics (n=374) 7/41 (17.1) 53/188 (28.2) 52/145 (35.9) 0.052

Body mass index, kg/m2 28.3�4.9 28.7�4.7 28.8�5.1 0.791

Obesity, No., % 14 (29.8) 77 (36.0) 57 (35.9) 0.708

Race/ethnicity, No. (%) 0.531

Black 3 (6.4) 35 (16.4) 24 (15.1)

White 3 (6.4) 18 (8.4) 17 (10.7)

Hispanic 40 (85.1) 159 (74.3) 117 (73.6)

Other 1 (2.1) 2 (0.9) 1 (0.6)

LV structure and function

LV end-diastolic diameter, mm 44.4�4.4 45.1�5.0 45.6�5.0 0.354

LV end-systolic diameter, mm 27.7�4.5 28.2�5.1 28.8�5.3 0.297

LV ejection fraction, % 62.5�6.0 63.6�7.2 63.9�7.6 0.507

Relative wall thickness 0.50�0.07 0.51�0.10 0.52�0.10 0.469

E wave, cm/s 68.1�17.3 69.7�17.2 72.2�18.8 0.250

E/A ratio 0.84�0.24 0.82�0.37 0.79�0.35 0.594

e0, cm/s 7.8�1.8*† 7.1�1.7* 6.4�1.5 <0.001

E/e0 ratio 9.1�2.9* 10.2�3.1* 11.7�3.3 <0.001

Values are mean�SD or number (percentage). A indicates late diastolic transmitral flow velocity; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CAD,
coronary artery disease; DBP, diastolic blood pressure; E, early diastolic transmitral flow velocity; e0 , early diastolic mitral annular velocity; LV, left ventricular.
*P<0.05 vs systolic blood pressure (SBP) ≥140 mm Hg.
†P<0.05 vs SBP 120 to 139 mm Hg.
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between hypertension and increased LV mass is well estab-
lished, as is the notion that controlling BP values with medical
treatment may result in regression of LVH.25,26 However, it is
still unknown whether achievement of an intensive SBP goal
would further lower the risk of LVH. In the present study, we
demonstrated that less intensive SBP control was significantly
associated with the risk of LVH compared with intensive SBP
control in elderly patients with hypertension, independently of
traditional cardiovascular risk factors. Indeed, Soliman et al
demonstrated that targeting an SBP of <120 mm Hg pro-
duced a greater reduction in LVH evaluated by 12-lead ECG in
4331 patients with hypertension and diabetes mellitus when
compared with <140 mm Hg.27 LV diastolic dysfunction
reflects an impairment of the filling properties of the left
ventricle, which has been shown to be a predictor of future
development of HF11–13 and is often associated with
increased LV mass. Hypertension is strongly associated with
diastolic dysfunction6,7 and is the most prevalent comorbidity
in patients with HF, especially in those with HF with preserved
LVEF.28 However, the relationship between office SBP control
level and LV diastolic function has not been extensively
evaluated in elderly patients with hypertension, who are
especially prone to developing HF. We demonstrate that
significantly lower tissue Doppler e0 (an index of LV diastolic
function) was observed in patients with less intensive SBP
control than those with intensive control. In addition, less
than half of patients in the intensive SBP control group had

diastolic dysfunction, compared with nearly two thirds in the
less intensive control group, although the difference was not
statistically significant after multivariate adjustment. These
results are consistent with those of SPRINT, which showed
that an office SBP target <120 mm Hg rather than
<140 mm Hg significantly reduced the incidence of HF
among high-risk hypertension patients aged at least
50 years.17 Our results on LVH and diastolic dysfunction also
provide a potential mechanism for the lower incidence of HF
development that was observed in patients with SBP
<120 mm Hg in SPRINT.

We observed no significant association between degree of
SBP control and LV systolic function. In our study, LVEF was
normal in the majority of the cohort, with only 19 participants
having LV systolic dysfunction (LVEF <50%). Although a trend
was observed toward a greater frequency of reduced LVEF in
the uncontrolled group (5.0% versus 4.7% in the less intensive
versus 2.1% in the intensive control groups, P=0.694), the
overall low frequency of impaired LVEF may have precluded
the possibility to detect significant differences.

Office SBP Control and Subclinical
Cerebrovascular Disease
SBIs and white matter hyperintensities are important subclin-
ical cerebral abnormalities because of their associations with
increased risk of stroke.14,15 A recent meta-analysis including

Figure 1. Prevalence of left ventricular hypertrophy (LVH) (A) and diastolic dysfunction (DD) (B) according
to office systolic blood pressure (SBP) control.

Table 2. Association of Office SBP Control With LV Hypertrophy and Diastolic Dysfunction

Univariate Multivariate

SBP 120–139 mm Hg SBP ≥140 mm Hg SBP 120–139 mm Hg SBP ≥140 mm Hg

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

LV hypertrophy 3.18 (1.29–7.85) 0.012 5.51 (2.21–13.7) <0.001 3.26 (1.28–8.28) 0.013 5.48 (2.11–14.3) <0.001

Diastolic dysfunction 1.83 (0.97–3.45) 0.063 3.01 (1.54–5.90) 0.001 1.65 (0.84–3.24) 0.144 2.31 (1.12–4.78) 0.024

Reference: systolic blood pressure (SBP) <120 mm Hg. Multivariate adjusted for age, sex, diabetes mellitus, history of coronary artery disease, atrial fibrillation, obesity, number of
antihypertensive medications, and left ventricular (LV) ejection fraction. OR indicates odds ratio.
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13 studies (14 764 patients) with a mean follow-up ranging
from 25.7 to 174 months confirmed that SBI predicted the
occurrence of stroke with a relative risk of 2.94 (95% CI,
2.24–3.86; P<0.001).29 In addition, in a subgroup analysis
pooling 9483 stroke-free individuals from large population-
based studies, SBI remained a strong predictor of future
stroke (hazard ratio, 2.06; 95% CI, 1.64–2.59 [P<0.01]).
However, no study to date has evaluated the relationship
between degree of office SBP control and subclinical
cerebrovascular disease, despite hypertension being an
established and important risk factor for subclinical cere-
brovascular disease.30 In our study, we did not observe a
significant association between degree of BP control and
frequency of SBI. However, the power of the study was not
adequate to conclusively address this issue. With this
observed SBI frequency (6 of 47 patients with intensive SBP
control, 40 of 214 patients with less-intensive control), the
minimum detectable odds ratio was 3.07 (for the less-
intensive versus the intensive control group, with 80% power
at 0.05 significance level), considerably larger than the
observed 1.57. Therefore, we cannot conclude that intensive
SBP control has no beneficial effects on subclinical cere-
brovascular disease, although the relationship of SBP control
with subclinical brain disease appears to be less strong than

that observed with cardiac parameters in our analyses. In
addition, although the duration of hypertension may have had
an impact on the observed results, this aspect cannot be
addressed in our study because the information was not
uniformly available. An association between duration of
hypertension and subclinical cerebrovascular disease has
been reported31 but not confirmed in a recent study.32

Longitudinal studies are needed to better evaluate this
association.

Conflicting results have been reported in the literature
regarding the effect of SBP control degree and incidence of
stroke. A meta-analysis of 11 trials with 42 572 participants
showed that the relative risk of stroke for those with SBP
<130 mm Hg was 0.80 (95% CI, 0.70–0.92) compared with
those with SBP ≥130 mm Hg.33 In the ACCORD (Action to
Control Cardiovascular Risk in Diabetes) blood pressure trial,
which enrolled patients with diabetes mellitus at high cardio-
vascular risk, more intensive SBP control (SBP <120 mm Hg)
compared with standard control (<140 mm Hg) also led to a
significant reduction in risk of stroke (HR, 0.59; 95% CI, 0.39–
0.89).34 On the other hand, the LIFE (Losartan Intervention for
Endpoint Reduction in Hypertension) trial reported that
achieving intensive BP control (<130 mm Hg) was not asso-
ciated with a reduction in stroke in 9193 patients with

Table 3. Association of Office SBP Control With SBI and the Upper Quartile of Log-WMHV

Univariate Multivariate

SBP 120–139 mm Hg SBP ≥140 mm Hg SBP 120–139 mm Hg SBP ≥140 mm Hg

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

SBI 1.57 (0.62–3.95) 0.338 1.79 (0.70–4.58) 0.224 1.60 (0.60–4.26) 0.343 1.67 (0.61–4.60) 0.320

Upper quartile
of log-WMHV

1.42 (0.62–3.24) 0.407 2.17 (0.95–4.99) 0.068 1.13 (0.47–2.71) 0.788 1.37 (0.56–3.36) 0.487

Reference: systolic blood pressure (SBP) <120 mm Hg. Multivariate adjusted for age, sex, diabetes mellitus, history of coronary artery disease, atrial fibrillation, obesity, number of
antihypertensive medications, and left ventricular (LV) ejection fraction. OR indicates odds ratio; SBI, silent brain infarct; WMHV, white matter hyperintensity volume.

Figure 2. Prevalence of silent brain infarcts (SBIs) (A) and upper quartile of log-white matter
hyperintensity volume (WMHV4) (B) according to office systolic blood pressure (SBP) control.
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hypertension and LVH.35 Furthermore, SPRINT recently
reported that intensive SBP control did not reduce the
incidence of stroke in elderly patients with hypertension.17

The discordance of these results may be at least partly
dependent on differences in patient characteristics and
comorbidities among the studies. As such, the current guide-
lines of the American Heart Association/American Stroke
Association concluded that the target for BP reduction may
differ by patient characteristics and comorbidities and recom-
mend that patients with hypertension be treated with antihy-
pertensive drugs to a target BP of <140/90 mm Hg for stroke
prevention.36

A class effect of antihypertensive medications on LVH and
stroke has been reported. Angiotensin-converting enzyme
inhibitors and calcium channel blockers had a similar effect
on LV mass reduction,25,26 and their effect was stronger
compared with b-blocking treatment.37 However, elevation of
serum aldosterone level observed in patients receiving long-
term treatment with angiotensin blockade is strongly associ-
ated with increased risk of LVH through the profibrotic actions
of aldosterone.38 As for stroke prevention, calcium channel
blockers appear to have a slightly greater effect on reducing
the risk of stroke compared with b-blockers and angiotensin-
converting enzyme inhibitors.39 A study found that b-blockers
were less effective in reducing stroke risk than angiotensin
blockade.40 However, because of sample size limitations in
our analyses, we cannot address the class effect of antihy-
pertensive medication on our results. Future studies are
needed to elucidate the different class effect of antihyper-
tensive medication on subclinical cardiac and brain organ
damage.

Study Limitations
Our study has limitations. The study sample included patients
with hypertension older than 50 years who had multiple
cardiovascular risk factors, which might preclude the gener-
alization of our findings to populations with different demo-
graphic compositions. However, because diastolic HF and
stroke are common in the elderly population with hyperten-
sion, our study cohort was an ideal setting to explore this
topic. Because of the cross-sectional design of our study, we
cannot establish a cause-effect relationship between the
degree of SBP control and subclinical cardiac and brain
disease. In addition, the impact of duration of hypertension
and antihypertensive treatment on the results could not be
assessed, because the information was not uniformly avail-
able in our study. However, our observations on the relation-
ship of office SBP control level with LV morphology and
function and subclinical cerebrovascular disease in “real-
world” elderly patients with hypertension may provide useful
information for treatment strategies for these patients.

Conclusions
In elderly patients with hypertension, intensive SBP control
appears to have a stronger beneficial effect on LVH and
possibly LV diastolic function than on subclinical cerebrovas-
cular disease.
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