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Hypertension has been recognized as a major public 
health issue. The association of hypertension with car-
diovascular (CV) morbidity and mortality is well estab-
lished. Abundant epidemiological data have shown that 
the risk of CV disease rises with increasing blood pres-
sure (BP) levels, starting at ≥115/75 mm Hg, in a strong, 
independent, graded and continuous manner. Tradition-
ally the ultimate goal of antihypertensive therapy is the 
prevention of atherosclerotic cardiovascular (CV) and 
renal complications and there is no doubt that antihy-
pertensive therapy reduces CV risk. Numerous clinical 
trials have shown that lowering blood pressure (BP) re-
duces CV risk by 20% - 25% for myocardial infarction, 
35%-40% for stroke and by 50% for heart failure. The 
medical society cannot be proud for this low reduction. 
It is obvious that a better protection is needed. Today a 
target of 65 % risk reduction in hypertensives as well as 
an 80 % in general population seems feasible. Yet, the 
precise physiologic mechanisms by which hypertension 
increases CV risk, and antihypertensive therapy lowers 
the risk, remain unclear1,2,3.

Despite the robust association of hypertension with 
CV risk in populations, some patients with hypertension 
do not experience CV events during long life spans and 
CV events are observed to occur in normotensive indi-
viduals. It is nowadays widely accepted that hyperten-
sion is associated with a constellation of other CV risk 
factors, such as the metabolic syndrome components, 
endothelial dysfunction, arterial stiffness and nephropa-
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thy, indicating its part in a multifactorial disease pro-
cess. Although atherosclerosis usually presents clinically 
in middle aged, the underlying pathology begins in the 
first decade of life. Hypertension starts in the childhood 
and from the beginning and in all stages is associated 
with other CV risk factors. Clinical trial data suggest 
that some antihypertensive therapies, particularly those 
that block the renin-angiotensin-aldosterone system 
(RAAS), can reduce CV disease risks at least partly inde-
pendently of BP lowering although a major controversy 
involves this question. Hypertension remains extremely 
common, with an estimated prevalence of 30% of the 
adult population, of whom only about 30% have their 
BP controlled to the recommended level of <140/90 mm 
Hg. Even today, hypertension is not yet under control 
and the reason for that is because it is undercontrolled. 
Aspects concerning adherence and target BP achieve-
ment are of great importance2,3.

An optimal strategy to reduce CV risk may include 
lifestyle modification, promoting adherence to early and 
aggressive target levels achievement, appropriate drug 
choice and especially a global risk reduction. In this re-
view article we are referring to the significance of these 
topics with emphasis at global risk reduction as today a 
significant shift is observed over this topic in hyperten-
sion therapy.

 
Lifestyle modification

As atherosclerosis begins from childhood it is neces-
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sary at first to remind the need for healthy lifestyle to 
prevent hypertension development (Primordial Preven-
tion). Interventions to alter CV risk and relative com-
plications can either target the total population or the 
small proportion of individuals at high risk. Population 
healthy lifestyle modification is necessary and more ef-
fective both for prevention and treatment of hyperten-
sion and prevention and treatment of atherosclerotic 
complication as well. Note that the high risk approach 
protects only susceptible individuals while a population 
approach controls the cause of the disease progress. 
Such high-risk strategies that aim to achieve a large risk 
reduction in people at high total CV risk are more ef-
fective than strategies based solely on elevated levels of 
single risk factors. However, unless such strategies are 
applied to a large proportion of the population, they 
are unlikely to have a large overall impact on popula-
tion levels of disease. In contrast, repeated population 
surveys have shown that even modest improvements 
in population risk –factor levels can have large effects 
on national CVD mortality rates over a relatively short 
period of time. Population strategies are cost-effective, 
they address the underlying causes of CVD and they re-
duce the number of people requiring drug treatment in 
future years. To reduce the increasing global burden of 
CVD, effective high-risk strategies need to be supple-
mented by population strategies focused on such factors 
as tobacco and diet, particularly in developing countries 
in which widespread use of risk-reducing therapies may 
not me feasible. 

Efforts to BP control and relative risk reduction 
must primarily focus on non-pharmacological ap-
proach. All guidelines recommend weight control, 
reduced salt intake, reduced alcohol consumption 
and regular exercise. The importance of exercise can 
be seen on Fig 1. Exercising hypertensives achieving 
a good physical performance (exercise tolerance >8 
METS) have almost halved their mortality risk. Fur-
thermore, an abnormal BP answer during an exercise 
stress test seems to be a good predictor of hyperten-
sion development4-9.
 

Figure 1: Relative risk of mortality from any cause among 
subjects with various risk factors and exercise capacities (95% 
confidence intervals for the relative risks in parentheses).BMI: 
Body Mass Index, COPD: Chronic Obstructive Pulmonary 
Disease; modified from Myers and colleagues (8)

Adherence concepts
Strategies improving adherence are of great impor-

tance. Poor adherence is considered as a severe risk 
factor for atherosclerosis and it is a major factor for 
why hypertension and the relative risk are not yet un-
der control. Good adherence reduces CV risk. The best 
adherence has been observed in treatment with ARBs. 
It is worth to mention that adherence decreases rapidly 
during the first 3-6 months of treatment. This period of 
treatment time is critical as after that period the pro-
portion of patients fully and partially adherent increases 
significantly or it is at least stabilized. The percentage 
of fully adherent patients is approximately 30 % after 
1 year and around 20 % to 30 % are partially adherent. 
Adherence is strongly associated with goal attainment, 
especially in persons with mild hypertension. Poor ad-
herence and compliance is not only a matter of patient 
and drug side effects but it is a concern for physicians, 
providers and policy services as well. In every day prac-
tice we are not doing everything we can10.

Early and aggressive BP lowering 
As both atherosclerosis and hypertension begin in 

childhood, early and aggressive BP lowering is man-
datory as it leads to long-term CV risk reduction. The 
recently published TROPHY trial has clearly demon-
strated that treatment of Pre-Hypertension prevents hy-
pertension development. The early intervention reduces 
CV risk. There is a strong impact of high normal BP on 
CVD risk. According to Framingham study data, 31% 
of strokes occur in patients with normal or high normal 
hypertension. In VALUE study the benefit gained by 
amlodipine as compared to valsartan is due to rapid re-
duction and control of hypertension from the beginning 
of therapy11,12,13. So in reducing BP there is no time to 
waste: the earlier the better.

Treatment to Target levels
There is not doubt today that lower is better regard-

ing BP reduction and CV outcomes. The HOT study 
has clearly demonstrated this hypothesis. Obviously it 
is more necessary to some categories such as diabetic, 
CKD, or CAD patients. In this field there is no doubt 
today, that the lower is the better, and this target can 
be achieved usually using combinations of drugs. How-
ever only a minority of patients in day-to-day practice 
follows or achieves the need targets for BP control in 
the family practice where most hypertensives are man-
aged or even in the “experts” clinics. It is well accepted 
that only 30% of hypertensives are treated at target level 
although almost all patients can achieve the target with 
the appropriate combination of drugs. Today the failure 
to titrate or combine medications despite the knowledge 
that the patient has not achieved the goal BP, represents 
clinical inertia and must be overcome. Anecdotally, only 
nephrologists have shown a long-standing interest in 
good BP control, and have recognized that lower blood 
pressures are crucial to maintain renal function in pa-
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tients with chronic renal disease and malignant hyper-
tension.14,15,16,17,18

Drug Choice
According to ESH / ESC Guidelines the main ben-

efit with antihypertensive therapy results by BP lower-
ing per se. Although the majority of existing evidence 
indicates that the benefit of antihypertensive therapy is 
gained mainly by BP lowering per se, there is a strong 
pathophysiologic basis indicating that some drug cat-
egories may be preferred in the context of reducing CV 
risk. So, beyond the adverse effects ( quality of life is 
an important parameter we must respect ) and compel-
ling indications, drug choice must be based on the pos-
sible beneficial pleiotropic effects on metabolic profile 
and vasculature. Beyond early, aggressive and optimal 
BP control, a vascular protection policy dictates optimal 
RAAS blockade. Kidney disease trials provide strong 
evidence and a lot of important lessons. Modulation of 
RAAS along with BP lowering is probably the best root 
for an optimal CV risk reduction11,19,20,21,22,23. A recently 
published meta-analysis (Table 1) has clearly demon-
strated this22. As it is seen in this table a significant CV 
death reduction (22 %, 13 % and 24 % respectively) was 
observed in studies HOPE, LIFE, ASCOT where the BP 
advantage was gained by a RAAS regimen, while there 
was not any benefit in studies VALUE and ALLHAT in 
which the benefit was gained by a non RAAS regimen. 

Global CV reduction:
An important therapeutic Target 

Nowadays a significant shift appears in the literature 
regarding the whole problem of hypertension. Recogni-
tion of the interaction of cardiovascular risk factors led 
to a new definition and consequently treatment of hy-
pertension as the global cardiovascular risk reduction 
led to new concepts and therapeutic opportunities. In 
fact today hypertension is completely reconsidered.

a. New Definition and Classification of Hyperten-
sion

A new definition for hypertension has recently been 
published which moves beyond the tradition of equating 
hypertension solely with elevated BP levels and instead 
integrates CV risk factors, early disease markers and 

overt CV disease into the definition and classification. 
Hypertension is not equating solely with elevated BP 
levels. The word hypertension must be almost deleted. It 
has no meaning. This shift in focus is intended to assist 
clinicians in assessing global CV risk, regardless of BP 
level and in identifying and managing hypertension at an 
earlier disease progress24.

Hypertension is a progressive CV disorder that 
leads to functional and structural vascular abnormali-
ties that damage the vasculature, heart, kidneys, brain 
and other organs leading to morbidity and premature 
death . Since early markers of CV disease are often pres-
ent even before BP elevation is observed, hypertension 
cannot be classified solely by discrete BP thresholds. 
Individuals must only be considered as normotensives 
if they have resting BP levels usually <120/80 mmHg 
and parallelly lack any CV risk factors, any identifi-
able early risk markers and any target-organ damage. 
These new data regarding hypertension have lately 
raised the question on whether BP is really a cause or a 
consequence of CV disease. This last question sounds 
strange and somewhat mysterious but it is really very 
attractive. In science, as a romance, things are often 
beautiful when they are at least somewhat mysterious. 
This is the beauty of medical science!

Hypertension is best described by changes in the arte-
rial wall rather than solely by elevated BP levels. This as-
sumes that BP elevation is an insensitive and nonspecific 
surrogate for the vascular changes and that the changes 
in the artery wall better represent the disease process. By 
utilizing CV status in addition to BP, clinicians will like-
ly put a greater emphasis on identifying and managing 
hypertension at an earlier stage in the disease process, 
and focusing sharper on treatment aimed towards the 
protection of arterial wall and prevention of BP levels 
elevation. Designating individuals with high-risk profiles 
and BP levels <140/90 mmHg as hypertensive, for ex-
ample, assists providers and patients in recognizing that 
a disease state already exists, allowing easier identifica-
tion of individuals with early hypertensive CV disease. 
Identifying and controlling coexisting modifiable CV 
risk factors is critical and hypertension screening should 
be part of the overall global risk assessment. The new 
definition of hypertension thus offers a more global risk-
based approach for identifying those individuals at any 
level of BP who have a reasonable likelihood of devel-
oping future CV events. By identifying hypertension in 
individuals with high-risk profiles, independently of BP 
levels and by focusing on the level of the blood vessel, 
the overall care of patients at risk for CV events should 
significantly improve.

The new definition and classification of hypertension 
has recently raised questions regarding the sensitivity of 
BP as a marker or risk factor for CV events. As a result 
there is a shift in antihypertensive therapy primarily fo-
cusing on global CV reduction rather than BP levels 
per se. Global risk reduction is probably the most impor-
tant target of hypertension treatment.
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Table 1. RAAS versus Non-RAAS regimens on End Poind of 
CV Death
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In clinical practice, a significant shift in hyper-
tension therapy is the recognition of the interaction 
of CV risk factors and application of new treatment 
strategies. The meaning of global CV risk reduction 
is very important. Hypertension from the beginning to 
all stages is associated with other CV risk factors and 
this global risk profile is essential for CVD prevention. 
The most important risk factors are shown on Table 2. 
These nine factors shown on the table account for the 
90 % of CVD. 

The multiple risk factor patients can be identified by 
history, physical examination, biomarkers, risk calcula-
tors and imaging modalities. Several tools have been 
developed to help identify individuals at CV risk. CV 
risk assessments are usually carried out using risk charts 
or calculators that are based on epidemiologic data. 
Antihypertensive therapy should therefore be coordi-
nated with other preventive measures; all strategies used 
to prevent or manage CV risk factors or early disease 
markers should be considered as part of the overall regi-
men to reduce global risk25-29.

 b. The Physiologic Rationale and Evidence for 
Treating Concomitant Risk Factors.

 The most common and probably most important 
coexisting risk factor with hypertension is dyslipidemia. 
Hypertension and dyslipidemia occur commonly in 
unison than cannot be accidental, as almost 65 % of 
hypertensives have also high cholesterol. This is not 
simply a co-existence but there is a causal interaction 
among these two factors. There is an independent and 
causal relationship (not simply association) between 
baseline lipids and hypertension. This relation is not 
constant. Effect of high BP is more prominent in low 
cholesterol levels while effect of cholesterol is more 
prominent in lower BP levels. Note that 10% BP plus 
10% lipids reduction leads to 45% CV risk reduction 
(10+10=45!!). Hypercholesterolemia increase AT

1
 re-

ceptors expression and this effect is blocked by statins. 
On the other hand AII increases LOX-1 receptors ex-
pression an effect which is blocked by RAAS blockade. 
The presence of dyslipidemia increases the risk of de-
veloping hypertension in later life. Thus, multiple risk 
factors for cardiovascular disease generate the vascular 
disease phenotype. High BP and high cholesterol are 
often thought of as separate “disease entities” and the 
synergy of these risk factors in the pathogenesis of vas-

cular disease has been poorly recognized and certainly 
underestimated. At the biological level, there is con-
siderable potential for blood pressure to augment the 
potency of LDL-C in mediating vascular damage. This 
can occur via enhanced oxidation of LDL-C and the 
enhanced pressure-mediated transmigration of LDL-C 
through the vessel wall. Similarly, LDL-C by virtue of 
its adverse effects on endothelial function, has the ca-
pacity to generate and/or augment the development of 
hypertension. This effect has been observed in children 
with familial hypercholesterolaemia and in adults with 
more modest elevations of LDL-C. Regarding dyslip-
idemia and development of hypertension, men who 
are in the highest quintile of TC, non-HDL-C and TC/
HDL-C ratio, have increased risk of developing hyper-
tension. Men in the highest quintile of HDL-C have a 
32 % decreased risk of developing hypertension. More-
over, by influencing large and small artery function, 
LDL-C can modify central aortic hemodynamics and 
pressures, thereby contributing to pressure –mediated 
vascular injury. Finally, in the later stages of vascular 
disease, there is a clear association between the vul-
nerable lipid-rich plaque rupture and haemodynamic 
stress in the generation of plaque rupture and the onset 
of clinical events.

This synergism between LDL-C and elevated blood 
pressure mediating vascular dysfunction, highlights its 
importance in the spectrum of hypertensive vascular 
disease, ranging from early disturbances in endothelial 
function and the generation of hypertension, through 
overt clinical consequences. These observations also 
highlight the need for a greater emphasis on multiple 
risk factor intervention to target the continuum of hy-
pertensive disease from its earliest gestation through 
overt cardiovascular disease. Data from recent clinical 
trials support this approach29-34.

Several prospective observational studies have shown 
that overall cardiovascular risk in hypertensive patients 
is compounded by the presence of additional risk factors. 
However there was no trial addressing benefits of lipid 
lowering in primary prevention of CHD in hypertensive 
patients not conventionally deemed dyslipidaemic. Fur-
thermore there was less than expected CHD prevention 
using standard BP-lowering therapy although it is obvi-
ous that combination of risk factors synergistically cause 
CHD. This fact led to new therapeutic opportunities and 
so new studies have been coordinated.

The rationale for the ASCOT (Anglo-Scandinavian 
Cardiac Outcomes Trial) study coordination was the high 
prevalence of dyslipidemia in hypertensives. In the AS-
COT-BPLA (BP Lowering Arm) two different BP treat-
ment strategies were compared (β-blocker ± a diuretic 
with a calcium-channel blocker ± an ACE inhibitor). In 
the ASCOT-LLA (Lipid Lowering Arm) in a subgroup 
of participants with total cholesterol levels <250 mg/dL, 
a statin (atorvastatin 10 mg) was compared with pla-
cebo. Both arms of the trial were stopped prematurely 
because of unequivocal benefits in the treatment arm. 

Table 2. Global Risk Profile for CVD

Hypertension 
Cigarette smoking
Diabetes mellitus 
Obesity
Physical inactivity
Dyslipidaemia 
Microalbuminuria or estimated GFR < 60ml/min
Age (>55for men, >65 for women )
Family history of premature CVD
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In ASCOT-BPLA, which was stopped early because of 
mortality differences between the two treatment arms, 
both total mortality and cardiovascular mortality were 
reduced significantly in favor of the amlodipine-based 
regimen (11% and 24%, respectively), (Figure 2). There 
was a non-significant reduction of 10% in the primary 
end point of nonfatal MI and fatal coronary heart dis-
ease (best explained by a lack of power owing to the 
premature end of the trial). A 14 % composite coronary 
end point and a 23 % stroke reduction were achieved 
in the amlodipine-based regimen, as compared with the 
atenolol-based one. In addition, the newer amlodipine 
–based strategy was associated with 30% fewer cases 
of new-onset diabetes. ASCOT-BPLA demonstrated 
greater benefits of new vs old drugs both in lowering BP 
and preventing CVD. 

The improved BP control with new drugs explains 
some, but not all, of the benefit gained. It is due to the 
beyond blood pressure control effect of these drugs The 
results of ASCOT have led to changes in European 
guidelines on optimal management of the hyperten-
sive patient. Further analyses suggest the possibility of 
synergy between atovastatin and the amlodipine-based 
treatment strategy. ASCOT-LLA extended the ben-
efit of lipid lowering to hypertensives. In ASCOT-LLA 
strong significant benefits of the statin on coronary heart 
disease and stroke were observed. Nonfatal myocardial 
infarction and fatal coronary disease events were re-
duced by 36% while stroke reduced by 27% compared 
to placebo35-42.

Conclusions
An optimal strategy to reduce CV risk in hyperten-

sives may include lifestyle modification, promotion of 
adherence to therapy, early and aggressive target lev-
els achievement by appropriate drug choice. However, 
the global risk reduction is nowadays going to become 
the gold standard in therapy. There is a strong evi-
dence supportings that the concomitant use of newer 
BP drugs and statins must be suggested, especially in 

patients with complicated hypertension. Antihyperten-
sive treatment should depend on global assessment of 
risk and not on individual risk factors or BP lowering 
per se. Whilst BP lowering is undoubtedly beneficial, 
the real target must be the global CV risk. We must go 
beyond BP and the most effective way to go “beyond 
BP” is to add a statin. 
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