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Abstract



Hypertension is one the major preventable causes of death and morbidity. The prevalence of hypertension is approximately 30-35% at
studies conducted in countries. Today; the role played by hypertension in the development of heart failure and coronary heart disease and
the benefits of primary prevention with effective treatment have been clearly demonstrated. The significance of treatment of hypertension in
terms of secondary prevention has also been established in patients with heart failure and coronary heart disease. By the current guidelines,
hypertension treatment goals has been individualized and specific patient groups have also been amide to provide the highest benefit from
therapy. Early identification and effective treatment of hypertension therefore has vital importance for both primary and secondary prevention.
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Introduction

Hypertension is one the major preventable causes of
death and morbidity. According to JNC 7 report; patients under
antihypertensive treatment and/or patients with systolic blood
pressure (SBP) =140mmHg or diastolic blood pressure (DBP)
=90mmHg are defined as hypertensive [1]. The definitions of
prehypertension and hypertension, defined by the JNC 7, are not
repeated in the current JNC 8 commission report. The treatment
goals and threshold values based on age and comorbidities are
determined instead [2]. In this way, individualization of definitions
and targets are ensured.


Blood pressure values vary depending on age. While in young
hypertensive subjects, DBP is proment; elevated SBP, or even
elevated SBP alone (isolated systolic hypertension) group is the
predominant form of hypertension in the elderly patients [3].


Epidemiology

The most comprehensive study to determine the frequency
of hypertension in our country, Patent (Prevalence, Awareness,
Treatment and Control of Hypertension in Turkey) was held in
2003 with 4910 participants. According to the data obtained from
this study, hypertension prevalence in our country was 31.8% and
was higher in females than in males (31.6%-27.5%, p>0.001) [4].


The same study found that 40.7% of those with hypertension were
aware of their illness, only 31.1% of them were using treatment
and only 8.1% of have blood pressure values in the target range
[4].


With the aim of determining whether there is a change in
the prevalence of hypertension and patients under control also
awareness within the next 10 years, The Patent 2 study was
conducted in 2012 with 5437 participants and the prevalence of
hypertension was found to be 30.3%. (32.3% in females and 28.4%
in males, p=0.002) [5]. However, the prevalence of hypertension
awareness, the drug use proportion and the frequency of blood
pressure values in the target range was found 54.7%, 47.4% and
28.7% respectively [5]. As a result, there was no change in the
prevalence of hypertension in Turkey within 10 years (31.8%
and 30.3%, p = 0.123); but the awareness, (40.7% ve 54%, 7, p
<0,001) the drug use proportion (31.1% ve 47%, 4, p<0.001) and
the frequency of blood pressure values in the target range (8.1%
ve %28.7 p<0.001) increased significantly [5].


Hypertension and Congestive Heart Failure the Effects
on Development


Today, structural ventricular changes caused by chronic
hypertension and subsequent systolic and diastolic ventricular 
dysfunction are well known [6]. The heart works against the
peripheral vascular resistance and the after load created by large
and medium arteriosclerotic stiffness. Therefore; the increased
blood pressure increases the hemodynamic load of the heart
muscle, and consequently the cardiac muscle mass increases
as a consequence of the compensatory mechanisms to provide
normal cardiac output [7,8]. After all; hypertrophy of the left
ventricle in the pre-hypertensive and hypertensive patients is
slow but continuous [9,10]. This initially restricts the ability of
the heart to relax and fill during rest and then during the exercise
as time progresses [11,12]. This condition, which is secondary to
hypertension and is defined as ventricular diastolic dysfunction,
appears to be an important factor in the progression of overt
heart failure. In addition to this, , the disproportionately increased
left ventricle muscle as consequence of hypertension results in
chronic subendocardial hypoperfusion, both at rest and during
exercise, since the microvascular circulation required to feed the
hypertrophied heart will be insufficient [13].


In addition to chronic hypertension, acute hypertensive crises
can also lead to heart failure (HF). Sudden elevations in blood
pressure (e.g., hypertensive emergency); has been shown to cause
HF and acute pulmonary edema by causing worsening of diastolic
dysfunction without a decrease in the ejection fraction (temporary
systolic dysfunction) or mitral insufficiency [14].


Epidemiology of Heart Failure and Hypertension

In the Framingham study, 5143 patients without KY were
followed for a mean of 14.1 years and 392 new diagnoses were
identified [6]. In 357(91%) of these cases, hypertension was
detected before development of HF. Regression analysis of
patients with normal blood pressure revealed that the risk of
developing HF in hypertension patients was 2 times higher in men
than in those with normal blood pressure and 3 times higher in
women [6]. This suggests that the most common risk factor for HF
is hypertension.


The Effects of Hypertension Therapy on HF

Effective treatment of patients with hypertension has been
shown to be beneficial in preventing and treatment of heart
failure through many other clinical trials. In the treatment group,
the incidence of HF development was significantly lower than
the placebo group (RR, 0.51; 95% [CI], 0.37-0.71; P <0.001) [15].
According to the same study, it was determined that a new HF
case could be prevented if 48 patients with hypertension were
treated effectively (NNT:48) [15]. In another primer prevention
trial, similarly, it has been shown that treating patients with
hypertension with blood pressure lowering agents can reduce
the incidence of HF by up to 50% [16]. A significant reduction
both the incidence of new cardiovascular events and the
incidence of progression to HF have been shown in patients with
cardiovascular disease if treated effectively in accordance with
blood pressure targets specified by JNC [17]. Studies in patients
with hypertension with left ventricular systolic dysfunction or
left ventricular hypertrophy have also found that ventricular
remodeling is prevented or delayed as well as the incidence of
overt CHD is reduced if the blood pressure control is provided
[18,19]. It has been shown that blood pressure lowering therapy is
effective in protecting against HF and also has a positive effect on
decreasing the mortality rate, slowing the progress of the disease,
decreasing the frequency and duration of hospital admission,
increasing the quality of life and functional capacity by effective
blood pressure control even if the patient has developed HF [20].


In conclusion, the epidemiological and clinical studies
summarized above provide a critical role of hypertension in the
development of HF. In middle-aged women and men who have
not yet been diagnosed with hypertension, the risk of developing
hypertension for the rest of their lives is estimated at 90% [21].


Hypertension and Coronary Artery Disease the Effects
on Development

Hypertension causes the formation of left ventricular
hypertrophy with the mechanisms we specify in the HF section
[7,10]. In the presence of hypertension and hypertrophy, there is
an increase in myocardial oxygen demand due to increased heart
workload. However, in the presence of concentric hypertrophy,
myocardial ischemia is observed because the oxygen requirement
cannot be fully met by increasing the subendocardial blood flow
[22]. Experimental studies revealed subendo cardial ischemia
during exercise and pacemaker-induced tachycardia in cardiac
hypertrophy even if there is no coronary artery disease (CAD)
[23,24]. Also, 2 to 5-fold increased myocardial infarction (MI)
incidence was shown in the long-term follow-up of patients with
left ventricular hypertrophy by Vasan et al. [16]. Hypertension, in
addition, causes rupture of unstable plaques through endothelial
shear stress and can trigger acute coronary syndromes [25].


Epidemiology of CAD and Hypertension

Epidemiological studies show a strong association between
hypertension and CAD, and hypertension is considered as an
independent major risk factor for all age, gender and ethnic
groups in terms of CAD [3]. Such that an increase in blood pressure
causes an increase in the risk of CAD almost linearly, to begin
with values not yet defined as hypertension (Systolic>120mmHg,
Diastolic> 80mmHg) [26]. However, the significance of SBP and
DBP as a risk factor varies according to age groups. SBP is the
main determinant of CAD risk in patients under 50 years of age,
whereas SBP is more important in patients over 60 years of age
[27]. Through the same study it was determined that the strongest
risk factor for CAD in patients aged 60 years and older was the
pulse pressure (the difference between SBP and DBP). In addition,
it should be emphasized that DBP is inversely proportional to the
risk of CAD in this age group [27]. According to the results of a
meta-analysis involving a total of 61 studies with approximately
one million adults, each increase of 20mmHg in SBP and 10mmHg
in DBP-from 150/75mmHg to 185/115mmHg- doubles the risk
of lethal coronary events [28]. Besides, the risk of lethal coronary 
event rate in patients aged 80-89 years is about 16 times higher
than that of 40-49 years old patients with the same SBP values
[29]. Finally, it is predicted that lower blood pressure values
are associated with lower disease risk and that effective blood
pressure control can prevent future coronary events [29].


The Effects of Hypertension Therapy on CAD

Today, with effective antihypertensive therapy, it is known
that there is a significant reduction in the risk of CAD and
associated mortality and morbidity. In a study review the results
of 6 placebo-controlled clinical trials, ACE inhibitor use reduced
20% (95% CI 11-28) in CAD and 21% (95% CI 14-27) in major
cardiovascular events compared with placebo, the use of channel
blockers reduced the incidence of major cardiovascular events by
28% (95% CI 13-41) compared to placebo [30]. Another study
found that a reduction of 10 mmHg in SBP or 5 mmHg in DBP,
in the middle age group, reduced the risk of death due to CAD
and other vascular causes by approximately 40-50%, in elderly
patients, this benefit has been shown to continue with decreasing
[28]. Nevertheless, in a study of 571 patients in the very advanced
age group (>85 years), a mean follow-up of 4.2 years showed that
cardiovascular mortality increased in those with the history of
hypertension; [relative risk (RR) 1.60, CI 1,06-2,40] however there
was no significant difference in the frequency of mortality due to
all causes [RR 1,19, CI 0,91-1,55] [31]. In other words, regardless
of the history of hypertension, there was no negative effect on
the mortality rate of high blood pressure in a very advanced age
group. On the other hand, values below 140/70mmHg were found
to be an effect of increasing the mortality rate for this age group
[31]. Similarly, in another placebo-controlled study with 3845
patients over 80 years of age, reduction in blood pressure resulted
in a significant decrease of 39% (95% CI, 1-62; P = 0.05) and 64%
(95% CI, 42-78; P <0.001), respectively, in the fatal stroke and the
frequency of heart failure but despite a decrease in the frequency
of cardiovascular deaths by 23% (95% CI, -1-40; P = 0.06), it did
not reach statistical significance [32].


In patients with CAD or high risk of CAD development; there
are many studies showing positive effects of ACE inhibitor use on
CAD endpoints in both hypertensive and non-hypertensive groups
[17,33,34]. However, although the risk of CAD was demonstrated
higher in the prehypertensive patients than in the optimal blood
pressure group; there has not yet been a clinical trial designed
to suggest that treatment of this group would provide additional
benefit [[26,28]. Prehypertensive individuals were included in the
study of TROPHY, the only prospective clinical trial for lowering
blood pressure in individuals with normal blood pressure, and
were treated with candesartan placebo-controlled for 2 years
followed by an additional 2 years without any therapy [35]. At
the end of the 4th year, the development of hypertension was
significantly lower in the group using candesartan and the relative
risk reduction was determined as 66.3% (p <0,001) and 15.6%
(p <0.007) in the candesartan group at the 2nd year and 4th year
respectively. However, the study was not designed to evaluate the
CAD and related endpoints, so does not provide information on
this subject.


Conclusion

Hypertension is an independent major risk factor in terms
of CAD and HF. Obesity, sedentary lifestyle, prepared food
consumption brought by the new age as well as additional risk
factors such as increased sodium consumption ,stress and
prolonged life expectancy has resulted in increase the prevalence
of disease. In addition, the increased awareness of the patients
and the facilitation of access to healthcare providers have made it
possible for more patients to be diagnosed. In primary prevention,
if the patient is effectively treated for delivery to the blood
pressure targets stated by the guidelines the destructive effects of
the disease on the heart can be prevented.
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