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Selected Abstracts from the Journal of Hypertension

The official journal of International Society of Hypertension ISH

High-normal blood pressure and abnormal left ventricular geometric patterns

Aim: The association between prehypertension (pre-HTN) and abnormal left ventricular (LV) geometric patterns is unclear. We
performed a meta-analysis of echocardiographic studies aimed to provide a new piece of information on LV geometric alterations
in untreated pre-HTN individuals.

Design: Studies were identified by crossing the following search terms: ‘prehypertension,’ "high normal blood pressure,’ ‘heart,’
‘LV hypertrophy’ (LVH), ‘LV geometry,” ‘LV mass,” and ‘echocardiography.’

Results: A total 60 949 participants (38 536 normotensive, 14 453 pre-HTN, and 7960 HTN individuals) were included in six stud-
ies. LV concentric remodelling was the most common abnormal pattern in pre-HTN participants followed by eccentric and con-
centric LVH. Compared with normotensive group, pre-HTN exhibited a higher risk of LV concentric remodelling (OR 1.89, Cl 1.70-
2.10, P < 0.001), eccentric LVH (OR 1.65, Cl 1.40-1.90, P < 0.001) and concentric LVH (OR 2.09, Cl 1.50-3.00, P < 0.001). The likeli-
hood of having abnormal LV patterns in HTN was significantly higher (P < 0.001 for all) than in pre-HTN participants.

Conclusion: Our meta-analysis shows that alterations in LV geometry in pre-HTN individuals are intermediate between normo-
tensive and HTN individuals. These findings suggest that pre-HTN is associated to early changes in LV structure and geometry,
and preventive strategies may have a protective impact on development of subclinical cardiac damage in this setting.

Journal of Hypertension: July 2019 - Volume 37 - Issue 7 - p 1312-1319

The association between morning blood pressure and subclinical target organ damage in
the normotensive population

Objective: To investigate whether isolatedly elevated morning blood pressure (BP) is associated with subclinical target organ
damage in normotensive individuals.

Methods: In all, 287 normotensive individuals were included in this cross-sectional study. Each participant underwent anthropo-
metric measurements, serum biochemistry evaluation, 24-h ambulatory BP monitoring, echocardiography, and carotid ultraso-
nography. The morning BP and morning surge were defined as: the average BP within 2 h after waking up, and the difference
between the mean systolic BP (SBP) within 2 h after waking up and the mean SBP during the hour that included the lowest BP
reading during sleep, respectively.

Results: The prevalence of elevated morning BP was 37.3%. Individuals with elevated morning BP had higher left ventricular mass
index and morning surge, and also mean 24-h, daytime, and night-time SBP and diastolic BP, BP variability (all P < 0.05). Left ven-
tricular mass index was correlated with 24-h, daytime, night-time, and morning SBP, and morning surge (Pearson's correlation
coefficients: 0.271, 0.262, 0.215, 0.368, and 0.415, respectively; all P < 0.05); and standard deviations of 24-h, daytime, and night-
time SBP (Pearson's correlation coefficient: 0.303, 0.234, and 0.309, respectively), and coefficient of variations of 24-h and night-
time SBP (Pearson's correlation coefficients: 0.253 and 0.271, respectively). Morning surge had the strongest correlation with left
ventricular mass index in multiple regression analysis. Only daytime and morning SBP could discriminate elevated morning surge
(235 mmHg), with an area under the curve of 0.744 and 0.864, respectively (both P < 0.01), and an optimal threshold of 121.5
mmHg for morning SBP.

Conclusion: Our findings suggest that isolated elevation of morning BP in normotensive individuals is associated with left ventric-
ular hypertrophy. Home monitoring of morning BP may be suitable for detecting abnormal morning surge.

Journal of Hypertension: July 2019 - Volume 37 - Issue 7 - p 1427-1436
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Creatine kinase is associated with blood pressure during pregnancy
Objective: Hypertensive disorders in pregnancy pose a major burden during pregnancy and are also associated with an increased

risk for hypertension later in life. Plasma creatine kinase activity is identified in the general population as an independent risk
factor for hypertension. We hypothesize that plasma creatine kinase activity is similarly associated with blood pressure during

pregnancy.

Methods: Women who participated in the ‘Amsterdam Born Children and their Development-study’ were eligible for the current
study. The associations between plasma creatine kinase activity and blood pressure measurements during pregnancy, and be-
tween plasma creatine kinase activity and hypertensive disorders in pregnancy (gestational hypertension, HELLP, preeclampsia
and eclampsia) were evaluated using multiple linear regression and logistic regression models.

Results: In 3619 pregnant women, plasma creatine kinase activity was significatly associated with all blood pressure outcomes.
This was most pronounced for the mean SBP throughout pregnancy, with a regression coefficient of 3.48 mmHg (Cl 1.67-5.28, P
< 0.001) per 1-unit logCK. With respect to the hypertensive disorders in pregnancy, we found a significant association between
severe gestational hypertension diagnosed before 34 weeks of gestation (OR 9.16, Cl 1.32—63.86, P = 0.025) per 1-unit logCK ac-
tivity. HELLP and preeclampsia were not significantly associated.

Conclusion: Our data show that plasma creatine kinase activity measured in early pregnancy is associated with blood pressure
during pregnancy and associated with severe gestational hypertension diagnosed before 34 weeks of gestation, whereas no sig-
nificant association was found between creatine kinase and other hypertensive disorders in pregnancy.

Journal of Hypertension: July 2019 - Volume 37 - Issue 7 - p 1467-1474

Recurrent vertigo is a predictor of stroke in a large cohort of hypertensive patients

Objective: Dizziness is associated with hypertension but there are numerous other causes. The aims of the present study were to
describe the characteristics and the clinical correlates of dizziness in a large cohort of hypertensive patients, and to test its prog-

nostic value for all-cause, cardiovascular, and stroke mortality.

Methods: A total of 1716 individuals from the OLD-HTA Lyon's cohort of hypertensive patients recruited in the 1970s were cate-
gorized according to the absence or the presence of dizziness. The dizziness group was subdivided into vertigo and other dizzi-

ness excluding vertigo.

Results: Multiple regression analysis demonstrated that presence of dizziness was predicted by age, female sex, coronary artery
disease, and the absence of microalbuminuria. During 30 years of follow-up, we observed 956 deaths, 508 of which with a cardio-
vascular cause, and 114 fatal acute strokes. In the multivariate Cox regression model, the presence of dizziness had no impact on
the risk for all-cause mortality [hazard ratio 0.91; 95% CI (0.78-1.06)], cardiovascular mortality [hazard ratio 0.86; 95% CI (0.70—
1.05)], or stroke mortality [hazard ratio 1.27; 95% Cl (0.85—1.90)]. In an analysis of the different subgroups of dizziness, only verti-
go had a prognostic impact. The increased risk was particularly marked on stroke death with a hazard ratio of 2.43 (95% Cl 1.33—
4.46) vs. patients without dizziness and 2.22 (95% Cl 1.21-4.06) vs. patients with dizziness excluding vertigo.

Conclusion: Hypertensive patients with dizziness did not have a high-risk profile at baseline, but those with vertigo must be care-

fully followed over years because of the higher stroke mortality.

Journal of Hypertension: May 2019 - Volume 37 - Issue 5 - p 942-948



Conclusions and Recommendations from the third International
Conference of the Iraqi Society of Hypertension IqSH

The Iragi Society of Hypertension, an affiliated Interna-
tional Society, held its successful third Annual Interna-
tional Conference on the beautiful city Sulaimaniya from the
1st to the 3rd of August this year and during the two confer-
ence days it tackled a lot of subjects that deal with the hy-
pertension and its related cardiovascular diseases and dis-

cussed the recent advances and updated guidelines in the
hypertension diagnosis, management and case presentation
scenarios from the daily practices through the distinguished
local and international speakers and discussion panelist .
This year conference also witnessed the attendance and

participations of doctors from the north of Iraq .

. : 3 a w T A
We can summarize some of its final conclusions and recom- _ _ \\\\\W/////;/ F

mendations from its intense scientific program in the follow-
ing short statements..

1.Hypertension should be considered as a community dis-
ease and all its management should be shared with non i
health and health givers especially the primary health cen- ;=
ters ,media and civil society organizations.

2. Emphasize the importance of research and patients data
registry as they are the first step in controlling and under-
standing the burden of any community based disease.

3. Hypertension should be looked at and managed as a
whole and the focus should be extended on the secondary
and aggravating factors especially obesity.

4.To increase the awareness of the possibility of secondary
causes like obstructive sleep apnea (OSA ) and endocrine )
diseases as a cause of secondary hypertension especially <
when dealing with cases of resistant hypertension.

5. Implementing the wide spread use of Ambulatory Blood |
Pressure Monitoring (ABPM) devices in the HT clinics as it is
proved to be useful in the diagnosis of White coat and
Masked hypertensions and also in the patient response to
drug therapy.
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Hypertension in Pregnancy

ypertensive disorders are the most com-
mon medical complication of pregnan-
cy and the major causes of maternal and peri-
natal disease and death worldwide. Hyperten-
sion affects 12 to 22% of pregnant. Hyperten-
sive disease is directly responsible for approxi-
mately 20% of maternal mortality. In Iraq hy-
pertension considered as the 3™ cause of death
among female 6.2 in 2017 (annual report,
MOH 2017).
Definition:
Hypertension in pregnancy is defined as:
1. Systolic blood pressure greater than or equal
to 140 mmHg and/or
2. Diastolic blood pressure greater than or
equal to 90 mmHg .
These measurements should be confirmed by
repeated readings over several hours at least 6
hours apart, Proper cuff size, measurement
taken while seated, Arm at the level of the
heart & Use 5™ Korotkoff sound.
Etiology:
The etiology of the condition is unknown,
but there are some risk factors that increase the
possibility of the disease .

Risk Factors:
Chronic renal disease 20:1
Chronic hypertension 10:1
Antiphospholipid antibody syndrome 10:1
Nulliparity 3:1
Age >40 years or <18 years 3:1

Preeclampsia in a previous pregnancy

Family history of pregnancy-induced hy-
pertension

Vascular or connective tissue disease

Diabetes mellitus (pregestational and ges-
tational).

Multifetal gestation.

High body mass index.

Common in low income countries.

Prevention:

dietary & life style modification

Exercise

Lower salt diet

Calcium supplements

Fish oil supplements

Antioxidants

use of low-dose aspirin, 50- 150 mg/day,
usually 75 mg per day, from 12 weeks

Part 1

of pregnancy .
Low molecular weight heparin.
Eclampsia prevention = MgSO4.
] =

ELISABETH SCHNEIDERILOOK AT SCIENCES/SPL

Classification:
The hypertensive disorders can be classified
into four types:
Gestational hypertension.
2) Preeclampsia and Eclamptic syndrome.
3) Preeclampsia superimposed on chronic
hypertension.
4) Chronic hypertension.
Management:

Assess gestational age

Assess cervix

Fetal well-being

Laboratory assessment

Rule out severe disease!!

The ultimate cure is delivery.
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Renal Denervation Therapy (RDN): current

perspective in resistant blood pressure control

Systemic hypertension remains a major
perpetuating cardiovascular  disorder
globally accounting for substantial mortality
and morbidity. Elevated blood pressure from
any cause is a precursor for the onset and pro-
gression of coronary artery disease, heart fail-
ure, cerebrovascular disease (including de-
mentia), peripheral vascular disease, chronic
kidney disease, and end-stage kidney disease.
Despite significant advances in our under-
standing and management of hypertension, a
large number of patients continue to have
blood pressure levels above the recommend-
ed goals. Reasons for uncontrolled hyperten-
sion, despite effective therapy, are multifacto-
rial, complex, and not fully understood. Sever-
al factors contribute to so-called resistant hy-
pertension, one of which is poor compliance
with medical therapy, and complementary
therapeutic pathways for effective blood pres-
sure control are needed. The seeming com-
plexity of controlling hypertension despite
optimal therapy has triggered much research
and consideration of device-based interven-
tional therapies, such as catheter-based renal
denervation (RDN) and baro-receptor activa-
tion. To date, research interest and progress in
the potential utility of RDN to treat hyperten-
sion has been phenomenal. A pathophysiologi-
cal role of the sympathetic nervous system in
the genesis of hypertension is well estab-
lished. Before the current era of pharmacolog-
ical inhibition of sympathetic nervous system,
surgical sympathectomy was used to treat
severe hypertension. However, surgical sym-
pathectomy was fraught with intolerable ad-
verse consequences such as postural hypoten-
sion and was therefore abandoned.

The sympathetic nervous system and the ra-
tionale for renal denervation (RDN)

The kidneys are innervated by efferent sympa-

thetic nerves from the central nervous system
and by afferent sympathetic sensory nerves
from the kidneys to the hypothalamus. Efferent
sympathetic activity has three major effects on
the kidney: (I) increased renin secretion; (Il) in-
creased sodium reabsorption in the tubules; and
(i) decreased blood flow to the kidneys. To-
gether, all these mechanisms contribute to ele-
vation of BP. The afferent nerves respond to
renal injury and ultimately

cause an increase in central sympathetic
outflow as well. In untreated hypertensive pa-
tients, a high level of sympathetic activation had
been demonstrated. Thus, uncontrolled activa-
tion of the renal sympathetic nerves seems to
play a role in the pathophysiology of essential
HTN and therefore, decreasing the sympathetic
outflow to the kidneys may potentially be asso-

ciated with a decrease in systemic BP
RDN Trials

The Symplicity HTN-1 was the first-in-man trial
published in 2009. In this proof-of-concept trial,
RDN therapy had been used amongst resistant
HTN patients who were selected due to the po-
tential clinical benefit . Later on, the Symplicity
HTN-2 was a
center trial that enrolled 106 patients with re-
sistant HTN and randomized them to RDN thera-
py plus medical management vs. medical man-

randomized-controlled, multi-

agement alone. This trial has shown a significant
reduction in BP of approximately 32/12 mmHg
in the study group patients as opposed to an
increase of 1/0 mmHg in the control group
measured 6 months after the procedure. The 3-
year follow-up results of these two trials had
shown long-term efficacy achieving a reduction
in SBP of over 30 mmHg and in DBP of 13 mmHg
as compared to baseline, and an overall good
safety profile with only one recorded dissection
and two cases of kidney injury which had re-
solved, however , Symplicity HTN-3 trial failed to



show a significant reduction in BP in patients
with resistant HTN 6 months after RDN as
compared to the sham-controlled arm .

The 12-month report reconfirmed these find-
ings . The results of this trial had a detrimental
effect on the prospect of RDN, yet other trials
published at the time did manage to show the
potential benefit of RDN therapy when atten-
tion was paid to the medication regimen and
to ABPM measurements .

A number of reasons have been proposed to
explain the lack of benefit from RDN in Sim-
plicity HTN-3, such as incomplete denervation,
the inexperience of the operators, improper
selection of patients, and faulty design of the
study itself. The failure of RDN therapy subse-
quently led to the improvement and redesign
of the
(comprehensive) 4-quadrant bilateral

ablation catheters to provide
renal
nerve ablation of the main plus accessory re-
nal arteries.These second-generation RDN
catheters have yielded blood pressure effects
with expectations reset to more realistic mod-
est goals. The Radiosound-HTN comparative
trial (Randomized Comparison of Ultrasound
Versus Radiofrequency Denervation in Pa-

tients With Therapy Resistant Hypertension)

Energy is transmitted through
the artery wall to the renal
nerves

showed that, in patients with resistant hyper-

tension, RDN using endovascular ultrasound
afforded superior reduction in ambulatory sys-
tolic blood pressure (SBP) in comparison with
radiofrequency ablation of the renal arteries.

In conclusion The results of these studies, since
they address the major misconceptions regard-
ing RDN are empowered to provide the useful
clinical information needed to resolve uncer-
tainties for this still promising neuromodulation
therapy. Making a long story short, in the near
future the scientific community will have more
data on answering the question on whether
RDN is not only a safe but also an efficacious
treatment modality in HT.
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New guidelines for diagnosis and

management of hypertension

ypertension is one of the most common
worldwide diseases affecting humans
and is a major risk factors for stroke, myocardi-
al infarction, vascular disease and chronic kid-
ney disease. Control blood pressure is still
suboptimal in the general population due to the
associated morbidity and mortality and cost to
the society.
Preventing and treatment of hypertension is an
important public health challenge. According
to the American Heart Association(AHA) ap-
proximately 86 million adult population are
hypertensive(34% of the population).
Hypertension is defined as a systolic blood
pressure 140mmHg and more and diastolic
blood pressure 90mmHg and more. Based on
recommendation of the 7th report of Joint Na-
tional Committee(JNC7) classification of blood
pressure in adult aged 18 years or older as fol-
lows:
[J Normal: systolic blood pressure less than
120 and diastolic less than 80.
[0 Prehypertension: systolic 120 to 139 and
diastolic 80 to 89.
[ Stagel hypertension: systolic 140 to 159 and
diastolic 90 to 99.
[ Stage2 hypertension: systolic 160 and great-
er and diastolic 100 and greater.
On 2017 ACC/AHA guideline divide classifi-
cation of prehypertension in two levels:
[J Elevated blood pressure systolic 120 to 129
and diastolic less than 80.
[ Stagel hypertension systolic 130 to139 and
diastolic 80 to 89.
Management of hypertension
Most guidelines including JNC, American Dia-
betic Association(ADA)and American Heart
Association(AHA) recommend lifestyle modi-
fication as first step in managing hypertension
which include:
[J Weight loss reduction by 10kg reduce sys-
tolic blood pressure by 5 to 20mm.
[0 Limit alcohol intake to no more than 30cc
ethanol per day for men and 15cc for women.
[0 Reduce sodium intake to no more than
100mmol per day(3g).[] Maintain adequate
intake of potassium 90mmol per day.
(1 Adequate intake of calcium and magnesium.
] Stop smoking and reduce dietary saturated
fat.

[] Engage in Aerobic exercise at least 30minutes
daily.

European Society of Cardiology(ESC) and Euro-
pean Society of Hypertension(ESH) at 2018 rec-
ommend low sodium diet limited to 2g per day
and reducing body mass index(BMI) to 20 to
25kg/m2 and waist circumference to less than
94cm in men and less than 80cm in women.
Pharmacological therapy

If a lifestyle modification is insufficient to
achieve the goal blood pressure or the patient
develop end organ damage the drug therapy
should be commenced which includes (Thiazide
diuretic, ACE inhibitor, ARB, CCB). Calcium
channel blockers and Thiazide diuretics are pre-
ferred for black populations.The following are
drug class recommendations for compelling indi-
cations based on various clinical trials:

[J Heart failure: Diuretics, Beta blockers, ACE
inhibitors/ARBs, Aldosterone antagonist.
[1 Following myocardial infarcationl:
blocker and ACE inhibitor.

[ Diabetes mellitus: ACE inhibitor/ARB.
[J Chronic Kidney disease: ACE inhibitor/ARB,
Calcium channel blocker.

If blood pressure is not controlled on monothera-
py, combination therapy is recommended and
usually is needed in stage2 hypertension
(systolic blood pressure more than 160and dias-
tolic more than 100).

In chronic kidney disease, it’s usually recom-
mended to reduce blood pressure to less than
130/80.

In hypertensive patient older than sixty years,
treatment of hypertension is started when blood
pressure exceeding 150/90.

Beta
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What's New in Cigarette smoking and

hypertension?

he use of tobacco as cigarettes has

created the epidemic of lung and car-
diovascular diseases that dominate the current
disease manifestations of cigarette smoking.
Elevated blood pressure and tobacco smoking
are, respectively, the first and second leading
causes of preventable mortality worldwide
[1].Throughout the world, the absolute num-
ber of tobacco smokers has increased because
of population growth, despite a decrease in
the age-adjusted prevalence of smoking [1].
In the United States, the estimated number of
tobacco smokers has dropped, as a result of
tobacco-control efforts, from 45.1 million
smokers in 2005 to 36.5 million smokers in
2017( Great American Smoke out. 2017).
However, while use of tobacco products has
decreased, use of electronic cigarettes (e-
cigarettes) has increased substantially in the
United States, along with concerns about
their potential health risks [2]. Tobacco
smoking and e-cigarette use may raise blood
pressure and accelerate atherothrombotic
processes though a variety of potential mech-
anisms, including harmful effects on endothe-
lial function, inflammation, lipids, and throm-
bosis. The acute effects of tobacco smoking
are related to sympathetic nervous system
overactivity , which leads to an increase in
blood pressure, heart rate, myocardial con-
tractility, and myocardial oxygen consump-
tion Regarding chronic effect of tobacco
smoking ,there are conflicting data that tobac-
co smoking raises blood pressure chronically
or increases the incidence of hypertension.
Despite uncertain chronic effects on blood
pressure, tobacco smoking increases the risk
of masked hypertension , renovascular hyper-
tension, severe hypertensive retinopathy, and
arterial stiffness

E-Cigarettes and blood pressure

Electronic cigarettes (e-cigarettes) are
products that deliver a nicotine-containing
aerosol (commonly called vapor) to users by
heating a solution typically made up of pro-
pylene glycol or glycerol (glycerin), nicotine,
and flavoring agents invented in their current
form by Chinese pharmacist Hon Lik in the
early 2000s. There has been a rapid increase
in use of electronic cigarettes (e-cigarettes),
but data on their long-term health effects are

sparse. Acute effects of e-cigarettes on blood
pressure are inconsistent. A report from the
National Academy of Medicine that summa-
rized findings from a variety of studies con-
cluded that e-cigarettes are associated with a
mild increase or no effect on systolic blood
pressure [2]. By contrast, some studies have
documented short-term increases in diastolic
blood pressure following the use of e-cigarettes
that deliver nicotine; the magnitude of this ef-
fect was similar to the increases observed from

tobacco smoking. Data are limited on the
chronic blood pressure effects of e-cigarettes.
One retrospective, case-control study of 89 hy-
pertensive tobacco smokers reported that sys-
tolic and diastolic blood pressure were signifi-
cantly lower at 12 months among those who
switched to e-cigarettes [3].

Cigarette smoking is a powerful cardiovascular
risk factor and smoking cessation is the single
most effective lifestyle measure for the preven-
tion of a large number of cardiovascular diseas-
es.
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Exercise: A magic prescription for

hypertension

| | ypertension is one of the most common
causes for ischemic heart diseases, heart

failure, stroke and chronic kidney disease. Ex-
ercise, weight loss, healthy eating, smoking
cessation and reduced sodium intake represents
the first line in treatment of primary hyperten-
sion.

Recent international studies indicate that

different types of exercise in a regular dai-
ly pattern leads to reduction in blood pressure
among non-hypertensive, hypertensive as well
as in those who suffer from resistant hyperten-
sion.

You have to take a mandatory different types of
exercises in a regular daily pattern like brisk
walking for a half hour in the morning each day
(Outside or inside on a treadmill), swimming
and riding your bicycle. Strengthening exercis-
es such as lifting weights (according to the abil-
ity of each person and gender), exercise to the
legs, upper arm and abdomen.

Before engagement in a regular exercise you
should consult your doctors in the following
conditions:

If you have chronic health condition, such
as diabetes, cardiovascular disease or
lung disease.

If you've had a heart attack.

If you have a family history of heart-
related problems before age 55 in men
and age 65 in women.

If you feel pain or discomfort in your chest,
jaw, neck or arms.

If you feel dizzy.

If you’re unsure you're in good health

Stop exercising and seek immediate medical
care if you experience any warning signs during
exercise, including

Chest, neck, jaw or arm pain or tightness.
Severe shortness of breath

An irregular heartbeat
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]nsulin is an anabolic hormone that plays an
important role in the regulation of glucose,
lipid homeostasis and energy storage through its
metabolic effects on classic insulin-responsive
tissues . Vascular protective effects of insulin,
including induction of vasorelaxation, and anti-
inflammation, are mediated by stimulating nitric
oxide-dependent (NO) mechanisms in the endo-
thelium [1]. In addition, insulin increases sodium
reabsorption in the kidney and promotes sympa-
thetic nerve activity [2] in physiological condition
insulin stimulates endothelial NO production to
exert a vasorelaxation and anti-inflammatory
effect. Whereas, in the state of insulin re-
sistance, the insulin stimulated NO pathway is
selectively impaired and resulting in enhance-
ment of vasoconstriction, proinflammation, in-
creased sodium and water retention and the
elevation of blood pressure [3]. The interaction
between insulin resistance and hypertension can
be viewed either as a non-causal association
(two independent processes) or as reflecting a
cause-and-effect relationship (insulin resistance
as a cause of hypertension). In the non-causal
association, both insulin resistance and hyper-
tension may represent two independent conse-
quences of the same cellular disorder, that is, an
increase in intracellular free calcium, which can
result in both vasoconstriction and impaired in-
sulin action. Furthermore, it is plausible to con-
sider insulin resistance as a molecular marker of
multiple metabolic abnormalities frequently as-
sociated with hypertension. Alternatively, hyper-
insulinemia can be viewed as a major player in
the genesis of hypertension via several mecha-
nisms. These include increased sodium reabsorp-
tion in the kidney tubules, activation of the sym-

A link between hypertension and Insulin

pathetic nervous system, and alteration in vascu-
lar resistance though increased calcium concen-
tration in smooth muscle cells[4].

Wang , Han and Hu D,2017 in their study
that
insulin concentrations or

suggest elevated

fasting insulin  re-
sistance as estimated by homeostasis model as-
sessment is independently associated with an
exacerbated risk of hypertension in the general
population. Early intervention of hyperinsuline-
mia or insulin resistance may help clinicians to
identify the high risk of hypertensive population
[5]. Also, Stamatelopoulos et al.2019,concluded
that A significant proportion of women entering
the menopause present inci-
dent hypertension and this is mostly associated
with obesity and insulin resistance[6]. The best
approach to treating patients with insulin re-
sistance and hypertension requires long-term
studies aimed at addressing the risk factors
(insulin resistance, hypertension, and so on) and

optimizing clinical outcomes[4].
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