
© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2015;7(7):1070-1073www.jthoracdis.com

Introduction

Hypertension is the most common and most important 
risk factor for coronary artery disease (CAD), heart failure 
(HF), chronic kidney failure (CKD), and especially stroke, 
if left untreated. Stroke is a devastating complication of 
hypertension and is a major cause of death and disability 
worldwide and its incidence increases linearly with the 
blood pressure (BP) and level and the advancement of 
age (1-3). Lewington et al., have shown that the incidence 
of stroke was directly related to the level of systolic and 
diastolic BP (SBP, DBP) for all age groups, but with higher 
prevalence in older than younger subjects (3). Stroke, 
besides being a cause of long-term disability for the 
affected person, it is also a significant burden on society 
and healthcare expenditures (4). According to this report, 
each year approximately 795,000 people experience a new 
or recurrent stroke, with 610,000 being first strokes and 
185,000 recurrent strokes with 87% of all strokes being 
ischemic and 10% being hemorrhagic. The direct and 
indirect expenditures in the US for the year 2012 were 
$71.6 billion (4), and it is projected that by the year 2030, 
the total stroke-related, medical costs to be $183.13 billion, 
with the majority of the projected increase to arise from 
those 65-79 years of age (5). Stroke is the third leading 
cause of death in the in the US after ischemic heart disease 
(IHD) and cancer. Worldwide in 2010, the prevalence of 
stroke was 33 million with 16.9 million people having a first 
stroke and stroke was the second-leading global cause of 
death behind IHD (6). Possible causes for this increase in 
stroke incidence are the ageing of the population, the poor 
control of BP as well as the other cardiovascular risk factors, 
like obesity, diabetes mellitus and hyperlipidemia (5-7). 

However, recent studies show that the incidence of ischemic 
and hemorrhagic strokes has decreased significantly 
between 1990 and 2010 by 13% and 19% respectively, in 
high income countries, but not in low to middle income 
countries (7). This could, possibly, reflect the better control 
of BP and other risk factors in the high income countries.

Treatment of hypertension: blood pressure level 
or drug choice

Blood pressure level

Blood pressure is a major risk factor for strokes and it should 
be treated early and aggressively. Aggressive BP reduction is 
directly and proportionally associated with decreased stroke 
incidence (3,8,9), in contrast to CAD incidence, where there is 
a U-shaped association with the level of BP and the incidence 
of CAD (10). In the ACCORD study, a mean reduction of 
SBP to 119.3 mmHg in patients with type 2 diabetes mellitus 
was associated with a significant (32%) reduction in stroke 
incidence, but with significantly higher total mortality including 
a small increase in cardiovascular mortality than mean SBP 
of 133.5 mmHg (8). Similar findings with the incidence of 
recurrent strokes were reported by a recent study of 20,330 
patients with a non-cardioembolic stroke (9). In this study, 
different SBP categories were related to recurrent stroke 
incidence as follows. In patients with very low-normal SBP 
(SBP <120 mmHg), the stroke incidence was 8%, in those with 
low-normal SBP (SBP 120 to <130 mmHg) was 7.2%, in those 
with high-normal SBP (SBP 130 to <140 mmHg) was 6.8%, in 
those with high SBP (SBP 140-150 mmHg) was 8.7%, and in 
those with very high SBP (SBP ≥150 mmHg) was 14.1%. This 
study demonstrated that very low-normal, high, and very high 
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SBP is associated with a higher incidence of recurrent strokes (9). 
The lowest incidence of recurrent strokes occurred in patients 
with high-normal SBP of 130 to <140 mmHg. The findings of 
this study support the recent, more relaxed guidelines for the 
treatment of hypertension (11). These guidelines recommend a 
SBP or DBP goal of <150 mmHg and <90 mmHg, respectively 
for persons ≥60 years old. Treatment to SBP <140 mmHg is 
also acceptable if well tolerated. For subjects <60 years of age, 
treatment goals for SBP and DBP are <140 mmHg and 
<90 mmHg for SBP and DBP, respectively. Besides lowering 
the BP, early achievement of BP goal is also very important as 
has been demonstrated by several studies (12). For early and 
successful BP control two drug combination therapy with either 
separate or fixed combination can be initiated if the SBP/DBP 
is 20/10 mmHg over the BP goal. 

Drug choice 

Combinations of diuretics with angiotensin converting 
enzyme inhibitors (ACEIs), angiotensin receptor blockers 
(ARBs) and beta-blockers (β-blocker) are effective 
combinations (13). Also, combinations of dihydropyridine 
calcium channel blockers (CCBs), like amlodipine with 
ARBs are very effective for BP lowering (14,15). The 
combination of CCBs with ARBs has been shown to be 
more effective in stroke prevention than the other drug 
combinations (16). The brain has its own renin-angiotensin 
system (RAS), which serves as a local autocrine system 
to maintain cerebral homeostasis (17). Its significance 
as a neuroprotector, was not appreciated until recently, 
when clinical and experimental studies suggested a stroke-
protective effect of angiotensin II (Ang II) mediated 

through its AT2 receptor (Figure 1). The selective blockade 
of Ang II, AT1 receptor by the ARBs, allows Ang II to 
stimulate the free AT2. This dual effect of ARBs increases 
the cerebral blood flow and causes local vasodilation by 
blocking the vasoconstrictive effects of Ang II through the 
AT1 receptors and allowing Ang II to stimulate the free AT2 
receptors producing additional vasodilation in the local 
ischemic area of the brain (penumbra) after the onset of 
stoke. In this respect, the ARBs are superior to ACEIs in 
stroke protection as has been demonstrated by experimental 
and clinical studies (17). Medications that stimulate the 
RAS and the production of Ang II such as diuretics and 
CCBs are preferable ACE inhibitors and b-blockers for 
the treatment of hypertensive patients to prevent strokes. 
The stroke reduction reported in four large clinical trials 
of older hypertensive patients treated with a diuretic, a 
CCB, or an ARB-based regimen was impressive. Patients 
treated with such combinations had a stroke reduction of 
29% (18), 36% (19), 40% (20), and 42% (21). In this issue 
of the journal, Yu et al. present their findings from a “real 
world” prospective cohort study (22). They included 37,608 
hypertensive patients from the “Shanghai Electronic Health 
Record Management System of Community Residents 
(SEHRMSCR)”, who were treatment naive for the 
previous 6 months. Of these patients, 32,682 (86.9%) were 
started on monotherapy and 4,926 (13.1%) were started 
on dual combination therapy. Target BP, as expected, was 
greater and was achieved earlier (6 months) with the dual 
combination treatment in 60.05% compared with 59.47% 
with monotherapy. The early reduction of BP was also, 
associated with a lower incidence of strokes. However, 
the lower BP achieved with dual combination therapy was 
lost after 6 months together with the difference in stroke 
incidence. The reason for this was the significant switch 
(40.3%) of patients from monotherapy to dual combination 
therapy during the 42 months of treatment. This resulted 
in similar BP control in both groups. I am impressed with 
the percentage of BP goal achieved (80%) and also the 
drug selection for the treatment of hypertension. In the 
monotherapy group, CCBs were chosen in 52.10% of 
cases followed by ARBs in 18.72% of cases. In the dual 
combination group a CCB-ARB combination was chosen 
in 39.24% of cases, followed by a CCB-ACEI combination. 
It appears that Chinese medical practitioners are up to 
date on current trends for the treatment of hypertension 
and for the prevention of strokes. This is very important 
since both ischemic and hemorrhagic strokes are higher in 
Asian populations than the white populations of European 

Figure 1 The figure depicts graphically the brain RAS and the 
mechanism for the stroke protective effects of ARBs Ang II generated 
from RAS stimulates its receptors AT1 causing vasoconstriction 
and AT2 causing vasodilation. Administration of ARBs block the 
action of Ang II on AT1 receptor decreasing vasoconstriction (−) 
and allow Ang II to stimulate the free AT2 receptors increasing 
vasodilation (+). This action of ARBs increases neuronal survival 
and decreases infarct size. RAS, renin-angiotensin system; ARBs, 
angiotensin receptor blockers; Ang II, angiotensin II.
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descent (23). The only weakness of this study was the slow 
achievement of BP goals. Chinese physicians need to be 
more aggressive in achieving BP goals early to prevent 
strokes and other target organ damage from hypertension. 
Overall, this was a very good study demonstrating the 
benefits of early BP lowering in stroke prevention.
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