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Abstract. Arterial hypertension is the most common chronic disease worldwide and the
mayjor risk factor for disability and premature mortality. It contributes significantly to the economic
and social burden and can severely impair health-related quality of life. The aim of this review is to
comprehensively evaluate and synthesise the current literature on the risk factors, contemporary
theories of pathogenesis, diagnostic approaches and treatment strategies for arterial hypertension.
This article also aims to identify and highlight the main clinical areas, prevention and management
strategies for arterial hypertension. The review analyses recent studies on the functional and
structural alterations of the cardiovascular system associated with arterial hypertension. The risk
factors contributing to the development of arterial hypertension are examined in detail, emphasising
the role of hereditary predisposition, age, gender, personality traits, lifestyle habits and co-
morbidities. On the basis of the available scientific evidence, we propose that haemodynamic
disturbances, inflammatory processes, gut microbiota, immune status, hormonal dysregulation and
structural changes in blood vessels play a pivotal role in its pathophysiology. Accordingly,
therapeutic management should include dietary modification, regular physical activity, healthy
lifestyle, regulation of mineral balance, increased consumption of fermented dairy products and
pharmacological interventions.

Keywords: cardiovascular system, arterial hypertension, risk factors, clinical presentation,
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ApTepUsJIBIK THIIEPTEeH3MsI: MICeJIeHIH 3aMaHayu KopiHici (1moJry)

Amumb6ekosa JI.Y, Jlaynetoa M.%, Paxsimbep e /1.2
Kosxa Axmer Slcaym aTbiHIarbl XallbIKapaiblK Ka3aK-TYpiK YHUBEpCUTETI, TypKIiCTaH K.,
I<a3a1<0TaH1
XasblKapasblK TYPU3M %KoHe MeiiMaHI0CThIK yHuBepcuteTi, TypkicTan k., Kasakcran?

Angarna. AprepusuiblK runepren3us JlyHue xy3iHie eH TapajifaH CO3bLIMalbl aypy jKOHE
MYTEJIEKTIK MeH ME3TUICI3 eIMHIH Herisri Kayin ¢axTopsl 60bin Tabbutaasl. Ol SKOHOMUKAIBIK
KOHE OJIEYMETTIK KarJaiiFa alTapiblKTail yJec KOCaJbl >KOHE JIeHCaysblKKa OalIaHBICTBI eMip
camachlH aWTapibIKTail HamapiaTtybl MYMKiH. bByn mIomyaplH Makcatbl — apTEepHUsUIIbIK
TUIEPTEH3UAHBIH Kayill (akTopiapbl, MAaTOTeHE31HIH 3aMaHayl TEOpHsUIaphbl, JUarHOCTUKAJIBIK
ToCUIIEp KOHE eMJIey cTpaTerusiaapbl OoibIHIIA Ka3ipri o/edueTTepAl KemeHal Typle Oaramay
XKoHe cuHTe3/ey. by Makana, COHBIMEH KaTtap, apTepUsyIbIK THIePTeH3USHbIH HET13T1 KITMHUKAIBIK
OarbITTapbIH, AJIJIBIH ally XKoHE OacKapy CTpaTerusiapblH aHBIKTayFa jKOHE KepceTyre OarbITTajFaH.
Hlonyna  apTepusulblK — TUNEPTEH3USAMEH  OalIaHBICTBI  JKYPEK-KaHTaMblp  KYHeCiHIH
(GYHKIMOHANABIK KOHE KYPBUIBIMABIK e3repicTepl Typalbl COHFBI 3€pTTEyJiep TalJaHajbl.
ApTepUsUIIBIK TUMIEPTCH3USIHBIH JaMYbIHA BIKMAT €TEeTiH Kayin (akTopiapbl TYKbIM KyalalThIH
OeMIMALTIKTIH, JKaCThIH, KbIHBICTBIH, TYJIFAHBIH €PEeKIIETIKTePIHIH, eMIp CalThl oIETTEPIHIH KoHE
KOCAJIKbI aypyJiap/iblH pejliHe 0aca Ha3ap aynapa OTBIPBIN, erken-Terxeitni 3eprreneni. Konma 6ap
FBUIBIMHM JIOJIENIZIepre CyHeHe OThIphIN, Oi3 OHBIH NaTO(HU3HOJIOTHIACHIHIA T'eMOIMHAMHUKAIIBIK
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Oy3puTyNap, KaObIHY TpOIECTEepi, IMIeK MHKPOOMOTACh, HMMMYHJIBIK CTaTyC, TOPMOHAJJIbI
perrenynin Oy3bUTybl JKOHE KaH TaMbIPJIApbIHBIH KYPBUIBIMJABIK €3repicTepi MIemymi pei
aTKapaThIHBIH YChIHAMbI3. COHABIKTAH TEPaNUsUIBIK Oackapy IUETaHbl ©3repTyAl, TYPaKThI
(bu3uKanbIK OEICeHAUTIKTI, canayaTThl OMIp CAITHIH, MUHEPAIAbl OANaHCTBl PETTEY/, allbIThIIFAH
CYT OHIMJIEPIH TYTHIHY/ABI aPTTHIPY/IbI KoHE (HapMaKOJIOTUSIIBIK apaacy/ibl KAMTYbI KEpeK.

Tyiiin ce3mep: >Xypek-KaHTaMmbIp KYHeCi, apTepUsIIBIK THIIEPTEH3Us, Kayilnl (axTopiapsl,
KIIMHUKAJIBIK KOPIHICI, IMarHOCTHKACKI, (hapMaKOTeparus.
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Mex1yHapoAHbBIN Ka3aXCKO-TYpEeUKU YHUBEpcUTET UMeHN Xoka Axmena Scasu, r.TypkecTaH,
Kaszaxcran®
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AHHOTAIIUS. AprtepuanbHas TUIEPTEH3Usl ABIAETCS HauOoJsiee pacnpoCTpaHEHHBIM
XpOHUYECKUM 3a00JIEBaHUEM BO BCEM MHPE M OCHOBHBIM (DAKTOPOM pHCKAa HHBAIUIHOCTU U
HpemneBpeMeHHoﬁ CMCPTHOCTH. OHa BHOCHT 3HAUYHTEILHBIN BKJIaJT B DJOKOHOMHYECCKOE H
COLIMANIbHOE OpeMsi M MOXET CepbEe3HO YXYIIIUTh KaueCTBO KU3HHU, CBSI3aHHOE CO 3JI0POBHEM.
[enbto qaHHOTO 0030pa SIBISIETCS BCECTOPOHHSS OIIEHKA M CHHTE3 COBPEMEHHOW JIMTEPATyphl MO
CbaKTOpaM puUcCKa, COBpEMCHHBIM TCOPUAM IMATOICHE3a, JTUArHOCTHYCCKHUM IIOAX0JaM U CTPATCTUAM
JICUCHUA apTepHam)Hoﬁ TUINICPTCH3UU. I[aHHaSI CTaThsd TaAKXXE HaAIlpaBJICHA Ha BBIABJICHUC U
BBIZICJICHUE OCHOBHBIX KIMHUYECKMX oOOjacTtei, crpareruii NpoQUIaKTUKA U JICUYCHHS
aprepualibHOM  rumepreH3ud. B 0030pe  aHaNM3UPYIOTCS ~ HEJAAaBHHE  HCCIEIOBAHUS
(YHKIIMOHATBHBIX M CTPYKTYPHBIX HM3MEHEHHH CepIeYHO-COCYIUCTONW CHUCTEMBbI, CBS3aHHBIX C
aprepuanbHON THmepreH3uel. MdakTopbl puCKa, CIOCOOCTBYIOIIME Pa3BUTHIO apTEPHATBHOU
TUIEPTEeH3MH, MOAPOOHO  paccMaTpUBAIOTCS €  aKIEHTOM Ha  pOJb  HAClEICTBEHHOU
MIPeIpaclosoKEHHOCTH, BO3pacTa, Moja, 4epT JMYHOCTH, 00paza JKU3HM U COIYTCTBYIOLIUX
3a0oneBanuii. Ha oOcHOBe HMEIOMIMXCS HAyYHBIX JAHHBIX MBI  IPEANOJAraeM, 4YTo
reMOJMHAMUYECKHE HApYIICHHs, BOCMAJUTENIbHBIE MPOLIECChl, MHUKPOOMOTa  KHILIECYHHKA,
MMMYHHBIH CTaTyc, TOpPMOHaJbHas IUCPETYSIIUS M CTPYKTYpHbIE H3MEHEHHUS KPOBEHOCHBIX
COCY/IOB WTrpaloT KIIOYEBYIO poJjib B ee maropusnosorud. COOTBETCTBEHHO, TepareBTHUECKOE
JIeYeHUE JOJDKHO BKJIIOYATh M3MEHEHHE JHEThI, PErylsIpHyI0 (PU3NUYECKYI0 aKTUBHOCTD, 3/I0POBBIi
o0pa3 *KU3HU, PEryIMpOBaHUE MUHEPAIHHOTO OajlaHca, yBeIMUeHUEe MOTpeOsIeHNsT KUCIOMOIOYHBIX
MPOJIYKTOB U (hapMaKoJIOTUYECKUE BMEIIATEIHCTBA.

KitoueBble cjioBa: cepJeuHO-COCYIUCTasl CUCTEMaA, apTepualbHasl THIEPTOHUSA, (PaKTOPHI
pUCKa, KIMHUYECKas KapTHUHA, TUarHOCTHKA, (hapMaKoTeparnus.

Introduction

Cardiovascular disease (CVD) remains the leading cause of death worldwide. ldentifying
individuals at high risk of developing CVD and effectively reducing the morbidity and mortality
associated with these diseases is a critical public health concern [1].

Arterial hypertension (AH) is the most common chronic disease worldwide and a major risk
factor for disability and premature death, accounting for over 9 million deaths annually. Recent
epidemiological studies have revealed a 10% prevalence of sustained hypertension among
individuals diagnosed with AH, indicating that these patients are at increased cardiovascular risk. In
addition, these studies have identified specific subgroups of patients with an even higher risk of
morbidity and mortality, requiring the implementation of active pharmacological therapy [2].



The development of AH is influenced by a variety of factors, and the underlying causes and
mechanisms of its progression are complex and multifactorial. AH is a common condition, and its
prevalence increases with age. Approximately 65% of people aged 60 years and over are affected,
and more than 70% of those aged 85 years and over are affected. CVD remains the leading cause of
death in people aged 65 years and older.

Uncontrolled arterial hypertension is often the underlying cause of cardiovascular
complications. It is estimated that up to 50% of people in the general population are unaware of
their hypertensive status, and only half of those who are aware of their condition have adequate
blood pressure control.

The aim of this review is therefore to comprehensively evaluate and summarise the existing
literature on the risk factors, aetiology, pathogenesis, diagnostic approaches and therapeutic
strategies for the management of AH.

Cardiovascular Disease Risk Assessment

Certain diseases have been found to be more prevalent among individuals of shorter stature,
including AH, coronary heart disease, heart failure, and ischemic stroke. In contrast, taller
individuals exhibit a higher prevalence of atrial fibrillation and venous thromboembolism. This has
led to ongoing debate regarding the optimal implementation of height as a stratification parameter
in CVD risk assessment, with the aim of further reducing CVD incidence and mortality rates [1].

Studies involving family and twin cohorts have demonstrated the genetic underpinnings of
AH, with genetic factors accounting for approximately 40% of the increase in blood pressure in
humans. About 50% of patients with primary AH exhibit a hereditary predisposition, attributed to
mutations in genes such as those encoding angiotensinogen, angiotensin Il receptors, angiotensin-
converting enzyme, renin, aldosterone synthetase, and the B-subunits of amiloride-sensitive sodium
channels in renal epithelium, among others. Consequently, AH remains a leading cause of death due
to cardiac complications [3].

Despite extensive research on socially significant diseases, the role of magnesium deficiency
as a risk factor in AH has yet to be fully elucidated. Magnesium acts as a natural antagonist to
calcium, enhancing the production of local vasodilators (prostacyclin and nitric oxide) and
modulating the vascular response to various vasoactive substances, including endothelin-1,
angiotensin Il, and catecholamines. Magnesium also stimulates aldosterone production and
exacerbates the vascular inflammatory response, while decreasing the expression and activity of
antioxidant enzymes such as glutathione peroxidase, superoxide dismutase, and catalase, as well as
the levels of key antioxidants, including vitamins C and E and selenium. Furthermore, magnesium
plays a regulatory role in the effects of catecholamines under both acute and chronic stress
conditions.

Given that arterial hypertension is currently the most prevalent cardiovascular disease in the
general population, it serves as a significant risk factor for the development of atrial fibrillation.
Therefore, it is recommended to regularly monitor the heart rate and perform long-term ECG
monitoring to detect atrial fibrillation in at-risk individuals.

AH, along with diabetes and obesity, are recognised risk factors for the severity of COVID-
19 infection. Blood serum apelin levels were found to be lower in patients with AH and obesity
compared to controls. In addition, low levels of apelin and nitric oxide in individuals with arterial
hypertension, obesity, diabetes or COVID-19 infection may exacerbate the progression of these
conditions[4].

Renal microcirculation plays a critical role in the pathogenesis of AH. Chronic hypertension
places sustained pressure on large arteries, leading to their stiffening. This results in an increase in
central blood pressure, which directly contributes to further impairment of renal microcirculation.

Modern Theories of Pathogenesis
AH is a complex, interconnected, and progressive cardiovascular syndrome with
multifactorial etiology. Intestinal microbiota, through the production, modification, and degradation



of various bioactive metabolites by microbes, plays a significant role in maintaining blood pressure
homeostasis and in the pathogenesis of AH. Comparable mechanisms have been identified in
animal models, and to a lesser extent, in human studies. Interventions involving probiotics,
prebiotics, antibiotics, and fecal microbiota transplantation have shown promising results in
modulating blood pressure regulation and hypertension pathogenesis.

Numerous studies have demonstrated that hypertensive damage to organs and target tissues
is not solely associated with hemodynamic disturbances. Inflammation also plays a pivotal role in
the pathophysiology of arterial hypertension, exacerbating the disease process. Cells of the innate
immune system, including monocytes/macrophages and dendritic cells, contribute to hypertension
through their effects on renal and vascular function. Skin-resident monocytes/macrophages,
regulatory T cells, cytotoxic T cells, and myeloid-derived suppressor cells have all been implicated
in the regulation of blood pressure. Sodium intake has been shown to stimulate the activity of
various subpopulations of monocytes/macrophages, dendritic cells, and T cells, thereby influencing
hypertension development [5].

Both innate and adaptive immune responses are crucial in the pathogenesis of AH and
hypertensive organ damage. Recent experimental data strongly support the involvement of the
complement system in the development of AH.

In a study of male and ovariectomised female rats treated for 2 weeks with an angiotensin 11
(ANG 1) solution, increases in blood pressure were observed in both male and female rats.
However, in uninjured females (without ovariectomy) a decrease in blood pressure was observed. In
addition, ANG Il treatment increased endoplasmic reticulum (ER) stress biomarkers in the
subfornical organ of both male and female brains. Notably, the increase in these biomarkers was
less pronounced in uninjured females compared to oophorectomised females. The authors
concluded that estrogen has a protective effect against ANG Il-induced ER stress in the brain,
which may provide a protective mechanism for women against hypertension-induced neurological
complications.

Clinical Features

Research has demonstrated that changes in sex hormones play a crucial role in the
pathophysiology of hypertension in postmenopausal women. Estrogens impact the vascular system
by promoting vasodilation, inhibiting vascular remodeling processes, and modulating the renin-
angiotensin-aldosterone system as well as the sympathetic nervous system. This provides a
protective effect against arterial stiffness in women of reproductive age, an effect that diminishes
significantly after menopause.

Martin and colleagues investigated the effects of angiotensin-converting enzyme (ACE)
inhibitory peptides derived from dietary proteins on blood pressure regulation. Their findings
revealed that the peptide isoleucine-tryptophan reduces the activity of angiotensin-converting
enzyme (ACE) in tissues, lowers the activity of matrix metalloproteinase-2, and improves coronary
blood flow reserves. These results suggest that whey protein hydrolyzate could serve as an
innovative nutritional supplement for managing blood pressure.

Gliemann explored whether hypertension is associated with changes in capillary muscle
morphology and density, and how physical exercise might normalize these parameters. The study
found that essential hypertension is linked to narrowing of the capillary lumen in skeletal muscle
and thickening of the basement membrane. It is hypothesized that physical exercise can improve
gas exchange in hypertensive individuals through structural changes in capillaries.

The relationship between high blood pressure and headaches has been well-documented in
medical literature. A headache may be a symptom of hypertension, particularly when blood
pressure is extremely elevated or rises rapidly. Numerous studies support the hypothesis that
individuals with migraines are at an increased risk of developing hypertension. Conversely, the risk
of developing migraines or other types of headaches in hypertensive patients appears to be low. The
mechanisms underlying both migraine and AH may overlap, involving endothelial dysfunction,
impaired autonomic cardiovascular regulation, and activation of the renin-angiotensin system [6].



Additionally, scientific databases contain evidence suggesting a connection between tinnitus
and AH.

Diagnostics

Cardiovascular risk is closely associated with several factors, including elevated systolic and
diastolic blood pressure, overweight, obesity, physical inactivity, smoking, age, family history, and
gender. The primary organs affected by hypertension include the heart, brain, blood vessels,
kidneys, and retina [7].

Accurate assessment and continuous monitoring of microcirculatory perfusion, perfusion
dynamics, vascular structure, and oxygen saturation are essential components of managing arterial
hypertension. Recent research employing non-invasive techniques has highlighted the importance
of evaluating the retinal vasculature, as changes in the retinal layer provide an early indication of
both functional and structural alterations in arterial hypertension. These changes can also reflect
alterations in cerebral vessels [8].

Mercury exposure is considered a risk factor for hypertension and other CVD. The literature
provides insights into the mechanisms by which mercury accelerates the development of
hypertension, including its effect on reducing the bioavailability of nitric oxide (NO).
Consequently, individuals exposed to mercury are at a higher risk of developing hypertension.
According to Armignacco et al., it is suggested that the development of various forms of endocrine
hypertension may be associated with specific DNA methylation patterns in the blood [9].

AH is an important cardiovascular risk factor in athletes. Factors such as exercise behaviour,
use of non-steroidal anti-inflammatory drugs (NSAIDs), stimulants and poor dietary habits may
contribute to the development of hypertension in athletes. Those involved in high-intensity exercise
may be particularly susceptible to AH. In young athletes, confirmed AH warrants consideration of
secondary causes of hypertension, while older athletes require comprehensive cardiovascular risk
stratification [10].

AH exacerbates the severity of atheromatous lesions in experimental animal models,
potentially worsening similar conditions in humans. However, atherosclerosis is more closely
linked to disorders in lipoprotein metabolism than to other factors.

Despite significant advancements in the diagnosis and management of AH, less than half of
patients with hypertension (defined as <140/90 mmHg) achieve adequate blood pressure control.
Out-of-office blood pressure measurements are particularly important in identifying cases of white-
coat hypertension, where blood pressure readings are elevated in a clinical setting but normal
outside of it [10].

Prevention and treatment

Managing conditions that prevent or delay the onset of hypertension is essential. This
includes maintaining a healthy diet, reducing intake of saturated fats and sodium, increasing
consumption of fruits and vegetables, and achieving and sustaining an optimal body weight. A
calorie-restricted diet has been shown to significantly reduce blood pressure and improve
endothelial dysfunction [7].

In cases where treatment is successful, patients are often advised to further reduce their
blood pressure. Key non-pharmacological strategies to combat hypertension include reducing
dietary salt, limiting alcohol consumption, quitting smoking, ensuring proper nutrition, engaging in
physical activity, and normalizing body weight. First-line pharmacological agents for managing AH
include long-acting dihydropyridine calcium channel blockers, angiotensin-converting enzyme
(ACE) inhibitors or angiotensin receptor blockers (ARBs), and thiazide-like diuretics. For patients
who do not achieve adequate control with these first-line agents, mineralocorticoid receptor
blockers are considered effective. Most individuals with essential hypertension can attain optimal
blood pressure control and significantly reduce the risk of CVD with a combination of first-line
antihypertensive drugs and lifestyle modifications [11].



The treatment of AH begins with dietary modifications. Noteworthy attention is being given
to three recently purified and identified peptides derived from marine products, whose bioactive
properties—including antioxidant, antihypertensive, and antidiabetic effects—have been
extensively studied [12].

Several studies have evaluated the impact of dietary supplements or food fortification with
calcium on blood pressure in individuals across all age groups with normal blood pressure.
Increased calcium intake led to a reduction in systolic and diastolic blood pressure by 1.37 mmHg
and 1.45 mmHg, respectively. It was found that this effect was more pronounced at daily calcium
doses exceeding 1000 mg. The reduction in blood pressure was particularly significant among
younger individuals [13].

Other studies have examined the effects of combinations of calcium and magnesium, as well
as calcium and potassium, on blood pressure. However, none of these combinations demonstrated a
significant impact on blood pressure regulation.

Fermented milk has been suggested to have a blood pressure-lowering effect in humans. In a
review of 15 studies involving 1,232 participants, moderate reductions in systolic blood pressure
were observed, but no significant effect on diastolic blood pressure was found. The quality of the
included studies varied, leading to the conclusion that fermented milk should not be used as a long-
term treatment for hypertension or as a sole method for lowering high blood pressure.

Physical activity is widely recognised as a cornerstone of a healthy lifestyle. Our findings
suggest that moderate intensity walking three to five times a week (20-40 minutes per session and
150 minutes per week for about three months) can lead to a reduction in blood pressure [14].

Aerobic exercise, when performed regularly, has no adverse effects and serves as a
beneficial adjunctive therapy in the management of hypertension. Factors such as genetic
background, the underlying etiology of hypertension, and individual differences in the
pharmacodynamics and pharmacokinetics of antihypertensive medications may lead to varying
blood pressure responses during physical activity.

Lifestyle modifications, including dietary changes and increased physical activity, are
effective strategies for lowering blood pressure, preventing hypertension, and mitigating its
associated complications. Pharmacological treatments also play a pivotal role in controlling blood
pressure and preventing cardiovascular events. First-line antihypertensive drugs include
angiotensin-converting enzyme (ACE) inhibitors, angiotensin 1l receptor blockers (ARBS),
dihydropyridine calcium channel blockers, and thiazide diuretics.

The use of antihypertensive medications has significantly altered the natural progression of
arterial hypertension. The primary complications of untreated, severe hypertension include heart
failure, cerebral hemorrhage, and kidney failure.

There are numerous effective antihypertensive drugs available for achieving optimal blood
pressure control. However, the question of how much to lower blood pressure remains a matter of
debate. The 2013 European and German national guidelines recommend a target blood pressure of
<140/90 mmHg for most patients. A recent study, the SPRINT trial, suggested that lowering blood
pressure even further may benefit certain patients.

Results from a large randomized trial clearly indicated no significant difference in the
prevention of myocardial infarction, stroke, or vascular mortality between patients taking
antihypertensive medications in the morning versus those taking them in the evening. This suggests
that patients may take their antihypertensive medications at any time of day [15].

Some studies suggest that in patients with arterial hypertension, taking one or more
prescribed antihypertensive drugs before bedtime, rather than upon waking, leads to better blood
pressure control (with a significant reduction in blood pressure during sleep). More importantly, this
approach has been associated with a substantial reduction in severe cardiovascular complications
[16].

Most clinical trial data recommend initiating antihypertensive therapy with a low dose of
chlorthalidone, unless there are clear indications for an alternative medication. Additional agents
(typically in this order: angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor



blockers (ARBs), calcium channel blockers, beta-blockers, alpha-blockers, aldosterone antagonists,
direct vasodilators, and alpha(2)-agonists) may be added as needed to achieve effective blood
pressure control.

Recent randomized clinical trials have demonstrated a significant benefit of antialdosterone
medications, particularly spironolactone, as a fourth-line therapy in patients with stable
hypertension [2].

Malhamé I, Dong S, and their colleagues found that prenatal administration of loop diuretics
reduced systolic blood pressure (SBP) and cardiac output, while postnatal use decreased the need
for additional antihypertensive medications.

Approximately two-thirds of individuals with type 2 diabetes mellitus (T2DM) also suffer
from hypertension. The presence of AH exacerbates the frequency of both microvascular and
macrovascular complications in these patients. The combination of hypertension and T2DM
increases the risk of CVD fourfold compared to the general population. A target blood pressure of
<140/90 mm Hg is effective for most patients; however, individual patient characteristics should
always be taken into account. All classes of antihypertensive drugs are suitable for treating AH in
patients with T2DM. Angiotensin-converting enzyme (ACE) inhibitors or angiotensin Il receptor
blockers (ARBs) are excellent first-line options for treating primary or early hypertension in
patients with T2DM and albuminuria. Most of these patients experience stable AH, making it
necessary to prescribe a combination of two or more drugs. Thiazide and thiazide-like diuretics may
be effective alone or in combination with ACE inhibitors or ARBs. Calcium channel blockers are
ideal second- or third-line agents, and mineralocorticoid receptor antagonists should be added as
third-line therapy.

A systematic review and meta-analysis have shown that thiazide and thiazide-like diuretics
remain effective in lowering blood pressure in patients with chronic kidney disease [17].

Several studies have investigated the effect of finerenone on 24-hour ambulatory blood
pressure in patients with chronic kidney disease and type 2 diabetes. Finerenone, a selective non-
steroidal mineralocorticoid receptor antagonist with a short half-life, was found to reduce both
diurnal and nocturnal blood pressure. Notably, these blood pressure reductions were sustained over
24 hours, even with once-daily morning dosing, regardless of the drug's half-life [18].

An interactive web-based hypertension self-monitoring system was evaluated in a study.
Participants were asked to take daily blood pressure and heart rate measurements using a mobile
phone, while receiving eight-week reports on their health status, symptoms, lifestyle, medications,
and any side effects. The system also included reminders and motivational messages. After 8 weeks
and 12 months, the proportion of participants who achieved a target blood pressure of <140/90 mm
Hg increased. As a result, compared to conventional treatment, a higher proportion of participants
attained controlled blood pressure (<140/90 mm Hg) [19].

A discrepancy between blood pressure readings in the legs and arms may indicate peripheral
arterial disease (PAD), often signified by lower blood pressure in the legs compared to the arms.
Arterial blockages in the legs can lead to symptoms such as rest pain and critical limb ischemia, a
condition where there is an abrupt loss of blood flow to the limb due to a thrombus or fat blockage.
This can require revascularization (restoration of blood flow through the opening of blocked
arteries) or, in severe cases, amputation. Managing arterial hypertension in individuals with PAD
requires careful consideration, as antihypertensive medications may lower blood pressure but also
potentially impair blood flow in already blocked arteries, thereby reducing oxygen supply and
influencing disease progression. This necessitates a delicate balance in treatment to minimize the
risk of cardiovascular events, such as heart attack or stroke, and prevent mortality.

Diuretics have been shown to significantly reduce the overall incidence of cardiovascular
diseases and heart failure compared to calcium channel blockers. On the other hand, calcium
channel blockers have been found to reduce the incidence of stroke when compared to angiotensin-
converting enzyme (ACE) inhibitors. Moreover, in comparison to angiotensin receptor blockers
(ARBS), calcium channel blockers were associated with a reduction in the frequency of myocardial



infarction, although they led to an increased incidence of heart failure compared to both ACE
inhibitors and ARBs [20].

Some studies have explored the gradual reduction in the dose of antihypertensive drugs prior
to their discontinuation. These studies suggest that it is generally safe to withhold antihypertensive
medications in elderly patients for "high blood pressure” or as part of primary prevention for
cardiovascular diseases. However, it is crucial that older individuals do not discontinue their
medications without consulting a healthcare professional first [21].

Acupuncture, an integral component of traditional Chinese medicine, involves the insertion
of thin needles into specific points on the body. It is often used to lower blood pressure and alleviate
hypertension-related symptoms. A systematic review of medical databases demonstrated that
acupuncture led to short-term reductions in blood pressure (ranging from 1 to 24 hours). However,
there is currently insufficient evidence to support the long-term effectiveness of acupuncture in the
management of hypertension.

Conclusions

A retrospective review of the scientific literature from international databases regarding the
current issues of AH revealed that factors such as hereditary predisposition, age, gender, personal
characteristics, unhealthy habits, and comorbid conditions continue to play significant roles in the
development of AH.The pathogenesis of AH is associated with hemodynamic disturbances,
inflammatory processes, intestinal microbiota imbalances, immune system dysfunction, hormonal
dysregulation, and structural changes in blood vessels. Effective management of AH includes
dietary modifications, physical activity, the maintenance of a healthy lifestyle, mineral regulation
within the body, and the inclusion of fermented dairy products. Pharmacologically, first-line
antihypertensive agents, including angiotensin-converting enzyme inhibitors, angiotensin Il receptor
blockers, dihydropyridine calcium channel blockers, and thiazide or thiazide-like diuretics, remain
the cornerstone of treatment. While the efficacy of acupuncture in the management of hypertension
is evident, further research is necessary to confirm its long-term effectiveness.
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