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1 Introduction
Arterial hypertension (AH) is a syndrome of increased clinical blood pressure in

hypertension and symptomatic hypertension above the threshold values that were determined as a
result of epidemiological and randomized controlled trials [1]. Arterial hypertension is the main
risk factor for the development of CVD: the higher the persistent blood pressure, the more likely it
is to develop cardiovascular catastrophe. In the Russian population, among the male population
aged 25 to 65 years, the prevalence of arterial hypertension is quite high, since in some regions it
reaches almost 50%, while among the female population, the prevalence of arterial hypertension is
about 40%. The prevalence of arterial hypertension increases with age, reaching 70% and higher in
people over 60 years of age [2-5]. Since the observed increase in life expectancy is accompanied by
an aging population, an increase in the number of patients with physical inactivity and overweight,
it is predicted that the prevalence of arterial hypertension will increase worldwide. Most doctors
and scientists predict that by 2025 the number of patients in this cohort will increase by 20-25%
and reach almost 1.5 billion people [6-8] (Figure 1.2).
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Figure 1: Structure of causes of mortality in the Russian Federation.

In adults, systolic and diastolic blood pressure is constantly increasing with age. In the
future, as statistics show, diastolic pressure gradually decreases in men and women aged 60 years
and older. In elderly people, high pulse blood pressure is a significant marker of dangerous
cardiovascular outcomes. Many doctors believe that the parameters of systolic blood pressure,
diastolic blood pressure and pulse blood pressure are indicative of independent prognostic factors
of death from stroke and coronary events in the long term [9-11].

In the elderly and senile age, two types of arterial hypertension are observed: (A) primary
hypertension and secondary, accompanied by diseases of the kidneys, endocrine glands, etc., and

(B) isolated systolic hypertension [12].
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Figure 2: Statistics of mortality from cardiovascular diseases among the male population aged 25-64 years in
selected countries (2017)

According to the clinical recommendations of the Russian Medical Society for Arterial
Hypertension and the All-Russian Scientific Society of Cardiologists of the Russian Federation,
arterial hypertension is classified by degree (determined by the level of blood pressure in untreated
patients), stage (determined by the presence of diabetes mellitus, target organ damage and
associated clinical conditions); risk categories for cardiovascular complications, which takes into

account the level of arterial pressures and risk factors [13] (Table 1).

Table 1: List of risk factors for blood pressure

MODIFIABLE RISK FACTORS UNMODIFIED RISK FACTORS
body weight, consumption of table salt, physical activity and prevention of physical
inactivity, elimination of addictions (smoking, alcohol consumption), lowering age, gender, heredity
cholesterol, controlling stress reactions, etc.

2 Etiology and Pathogenesis of Arterial Pressure in Elderly and
Senile Persons

The risk factors listed above violate to one degree or another the neurohumoral mechanisms
of regulation of the circulatory apparatus, the optimal ratio of vasodilation and vasoconstrictive
factors and the main hemodynamic parameters [14-16]. This mechanism of development of arterial
hypertension in combination with age-related features of the cardiovascular system in the elderly is
most characteristic of primary arterial hypertension. The leading pathogenetic factor causing the
development of isolated systolic hypertension, characteristic of the elderly and senile age, is
sclerosis of the aorta and its large branches, followed by compaction of its wall and a decrease in
elasticity, increased load on the left ventricle of the heart and an increase in systolic blood
pressure. All this manifests itself in the form of a clinically characteristic picture of arterial
hypertension in elderly patients: a significant prescription of the disease, often a latent course with

scant symptoms. With the progression of vascular lesions of various organs and systems and the

http://TuEngr.com Page | 3



development of their functional insufficiency, symptoms of arterial hypertension appear. Patients
are concerned about headaches, dizziness, noise in the head, flashing "flies" in front of their eyes,
deterioration of vision and sleep, general weakness, fatigue, and unsteadiness of gait. Chest pains,
shortness of breath and palpitations during exercise often indicate the occurrence of
atherosclerosis of the coronary arteries and coronary heart disease. The combination of arterial
hypertension with concomitant diseases (e.g., cerebrovascular disease, coronary artery disease,
nephropathy, atherosclerosis of the aorta or vessels of the lower extremities and retina) contributes
to an increase in the frequency of complications [17-19].

The appearance of hypertensive crises also plays a significant role. Frequent causes of such
in this cohort of patients are psychoemotional stress, weather dependence, inadequate therapy of
hypertension and self-discontinuation of antihypertensive drugs [20]. The sudden onset of a crisis
is not typical for the elderly. It often develops gradually over several hours, and its appearance is
preceded by increased headaches, excitement or depressed mood. Crises are characterized by
intense headaches of a pressing, bursting, pulsating nature, often short-term visual disturbances:
flashing of "flies" in front of the eyes, fog, shroud, as well as dizziness, nausea and vomiting. There
are difficulties in speech, weakness of the limbs, and sometimes convulsions of individual muscle
groups [19]. Complement the clinical picture of pain in the left half of the chest of a pressing and
compressive nature, palpitations and shortness of breath. Severe complications of a hypertensive
crisis include retinal hemorrhage, myocardial infarction and pulmonary edema. Possible acute

disorders of cerebral circulation [19].

3 Management of Age-related Patients with Arterial
Hypertension

A complex of physical, laboratory and instrumental diagnostic studies make it possible to
exclude symptomatic hypertension and identify possible lesions of other target organs. The doctor
should remember the need to use in practice the skills of objective research, including
measurement and assessment of blood pressure, palpation of the pulse on the radial, carotid and
femoral arteries, determination of the boundaries and tones of the heart, measurement of height
and body weight (which, unfortunately, are often omitted, especially at the initial admission in the
clinic) [18]. Such patients are advised to consult an optometrist to examine the fundus and detect
retinal angioretinopathy. The list of mandatory studies includes a clinical blood test with platelet
count, determination of the concentration of cholesterol, sugar, electrolytes, blood creatinine,
general urinalysis, ECG registration. According to the indications, ultrasound examination of the
kidneys, intravenous urography, renography with captopril (if renal artery stenosis is suspected),
kidney angiography, echocardiography (EchoCG), and daily monitoring of blood pressure are
performed. Along with an increase in blood pressure, the most important diagnostic signs of
primary arterial hypertension proper are a tense, firm pulse, expansion of the boundaries of the
heart to the left due to an increase in the left ventricle, ECG and EchoCG signs of left ventricular

hypertrophy, noise over the carotid arteries with their narrowing and in the epigastric region with
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renal artery stenosis, changes in the fundus (angioretinopathy retina) in the absence of symptoms

of damage to the aorta and its large branches [19].

4 The Strategy of Arterial Hypertension Therapy in Age-related
Patients

The main role in solving various patient problems belongs to non-drug and drug treatment
aimed at normalizing blood pressure, reducing the severity or elimination of adverse clinical
manifestations of hypertension and concomitant diseases, improving the quality of life and
reducing mortality [18, 21].

The essence of prevention and non-drug treatment of hypertension is compliance with the
rules of a healthy lifestyle. Rational nutrition, strictly individualized physical activity, weakening or
exclusion of psychoemotional stresses and harmful professional and household influences,
rejection of bad habits, in the presence of overweight and obesity - normalization of BMI, the use of
psychotherapy are extremely important [19,22,23].

The dietary regime should provide for the presence in the diet of a sufficient amount of
proteins, fats, carbohydrates, vitamins and minerals with a restriction of easily digestible
carbohydrates, animal fats, table salt (no more than 5 g/ day - 1 teaspoon) with a calorie content of
1600-1900kcal/day [24,25]. The use of fluids is limited with edema on the background of chronic
heart failure [26]. It is advisable to eat at least 4-5 times a day in small portions at the same time.
Fatty meat, strong meat broths, beef, mutton, pork fats, offal (liver, kidneys, brains), butter, lard,
spicy, salty and fatty snacks are not recommended. Limit the consumption of cream, sour cream,
fatty cottage cheese, eggs, coffee, cocoa and alcoholic beverages [16,27].

If non-drug treatment is ineffective, they resort to medication. To this end, the doctor
prescribes medications that effectively reduce blood pressure. When prescribing antihypertensive
drugs to elderly patients, age-related transformations of the heart, gastrointestinal tract, liver and
kidneys are taken into account, on the condition on which the effectiveness and tolerability of
drugs depend (Table 2).

Table 2: The main groups of drugs for the treatment of hypertension

PHARMACOLOGICAL GROUP EXAMPLES OF DRUGS
diuretics (diuretics) hypothyazid, indapamide (arifon), retard, amiloride, spironolactone, veroshpiron, etc.
beta-blockers propranolol (anaprilin), atenolol, metoprolol, acebutolol, betaxolol, bisoprolol,
carvedilol, etc.
calcium antagonists nifedipine, amlodipine, isradipine, felodipine, verapamil, verapamil retard, diltiazem,
diltiazem retard, etc.
angiotensin converting enzyme captopril, captopril, lisinopril, enalapril, perindopril, fosinopril, etc.
inhibitors
angiotensin receptor blockers losartan (kozaar, gizaar), valsartan (diovan), telmisartan (mikardis), etc.
blockers of al-adrenoreceptors: doxazosin (cardura), terazosin (hytrin), prazosin (pratsiol, adversuten)
drugs of central neurotropic action guanfacine (estulik), clonidine (hemiton, catapressan, clofelin), methyldopa (aldomet,
dopegit), moxonidine (physiotens, cint), etc.

Diuretics are prescribed in combination with other drugs that reduce blood pressure.

Treatment tactics: the number of antihypertensive agents used and the duration of their use
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depend on the severity of the clinical course of the disease, the presence of concomitant diseases
and the risk of cardiovascular complications. It is often necessary to use drugs that reduce
cholesterol in the blood (statins), improve the rheological properties of blood and reduce the risk of
thrombotic complications (aspirin, plavix, etc.), optimize metabolic processes in the heart muscle
(preductal, mildronate, phosphocreatin, etc.) [28,29].

Lowering blood pressure is carried out carefully and gradually, using low initial doses of
preferably prolonged hypotensive agents in order to prevent possible orthostatic reactions. The
side effect of diuretics can occur most often with prolonged use of hypothyazide by electrolyte
(hypokalemia), lipid (hypercholesterolemia), carbohydrate (hyperglycemia) and purine
(hyperuricemia) metabolism disorders, which requires regular monitoring and ECG registration.

The patient should be focused on regular and long-term use of medications that contribute
to a steady decrease in blood pressure to the target level of his age group: for elderly patients, this
is <140/80 mm Hg. and only in the case of severe and long-existing arterial hypertension, an
increase in blood pressure to 160/90150/80 mm Hg is permissible. The patient should be warned
against self-medication and to remind you that the decision on the appointment and cancellation
of drugs, their combinations and dosage is made by a doctor. Treatment of crises is also carried out
in stages: first, tablet forms are used, then drugs for intramuscular and intravenous administration

[20]. An important principle is a gradual decrease in blood pressure [19].

5 Conclusion

With regard to the prevention of hypertension, we can say that, since the risk factors for its
development are known, all lifestyle changes that reduce the impact of these factors also reduce
the risk of developing hypertension. However, it is hardly possible to reduce this risk to zero, taking
into account the specifics of the modern rhythm of life and the economic situation. It is important
that the problem is that people begin to think about the prevention of hypertension mainly when
they are already unwell, and blood pressure is already elevated to one degree or another. And this is
not so much a question of prevention as of therapy.

6 Availability of Data and Material

Data can be made available by contacting the corresponding author.

7 References

[1] Magomedova, A. S., Sheripovna, D. K., Kunkueva, S. A., Muskhanov, M. 1., lbragimov, A. K,
Khazamova, S. O., Matveeva, U. V., Mishvelov, A. E., Albegova, B. Z. and Povetkin, S. N. Application of
a Simulation System Using Augmented Reality to Practice the Skills of Minimally Invasive Spine
Surgery. Journal of Pharmaceutical Research International, 33(42A), (2021): 66-73. DOI:
10.9734/jpri/2021/v33i42A32385

[2] Brown DW, Giles WH, Greenlund KJ. Blood pressure parameters and risk of fatal stroke, NHANES II
mortality study. Am J Hypertens. 2007 Mar;20(3):338-41. DOI: 10.1016/j.amjhyper.2006.08.004

[3] E hret GB, Caulfield MJ. Genes for blood pressure: an opportunity to understand hypertension. Eur Heart
J. 2013 Apr;34(13):951-61. DOI: 10.1093/eurheartj/ehs455

http://TuEngr.com Page | 6



[4] Elliott P, Stamler J, Nichols R, Dyer AR, Stamler R, Kesteloot H, Marmot M. Intersalt revisited: further
analyses of 24 hour sodium excretion and blood pressure within and across populations. Intersalt
Cooperative Research Group. BMJ. 1996 May 18;312(7041):1249-53. DOI: 10.1136/bmj.312.7041.1249

[5] Franklin SS, Lopez VA, Wong ND, Mitchell GF, Larson MG, Vasan RS, Levy D. Single versus combined
blood pressure components and risk for cardiovascular disease: the Framingham Heart Study. Circulation.
2009 Jan 20;119(2):243-50. DOI: 10.1161/CIRCULATIONAHA.108.797936

[6] Gottesman RF, Albert MS, Alonso A, Coker LH, Coresh J, Davis SM, Deal JA, McKhann GM, Mosley
TH, Sharrett AR, Schneider ALC, Windham BG, Wruck LM, Knopman DS. Associations Between
Midlife Vascular Risk Factors and 25-Year Incident Dementia in the Atherosclerosis Risk in Communities
(ARIC) Cohort. JAMA Neurol. 2017 Oct 1;74(10):1246-1254. DOI: 10.1001/jamaneurol.2017.1658

[7] Jansen RW, Lipsitz LA. Postprandial hypotension: epidemiology, pathophysiology, and clinical
management. Ann Intern Med. 1995 Feb 15;122(4):286-95. DOI: 10.7326/0003-4819-122-4-199502150-
00009

[8] Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden of hypertension:
analysis of worldwide data. Lancet. 2005 Jan 15-21;365(9455):217-23. DOI: 10.1016/S0140-
6736(05)17741-1

[9] Maslova, A. Y., Bazaeva, K. L., Abdullaeva, Z. A., Khazamova, S. O., Zeusheva, K. A., Grechkina, T. A,
Semkina, E. N., Abramov, M. A., Mishvelov, A. E. and Povetkin, S. N. (2021) “Astrocytes and their
Phenomenal Possibilities in the Treatment of Various Neurodegenerative Disorders: An Overview”,
Journal of  Pharmaceutical Research International, 33(33A), pp. 60-68. DOI:
10.9734/jpri/2021/v33i33A31772

[10] Maslova, A. Y., Tskaeva, A. A., Ashurova, Z. A., Abazova, A., Ismailov, M. M., Ismailova, M. M.,
Baklanov, 1. S., Mishvelov, A. E., Povetkin, S. N. and Baklanova, O. A. (2021) “Study of the effect of
Baricitinib on the Course of COVID-19”, Journal of Pharmaceutical Research International, 33(35A), pp.
204-213. DOI: 10.9734/jpri/2021/v33i35A31890

[11] Kupriyanov, A. N., Fidarova, D. E., Makhmudova, L. R., Gadzhiev, M. R., Nimatulaeva, S. R.,
Durniyazov, M. N., Maslova, A. Y. and Povetkin, S. N. (2021) “Synthesis and Research of
Nanocompositions of Oxide Materials Based on Titanium Dioxide for use as Contrast Agents in Optical
Coherence Tomography”, Journal of Pharmaceutical Research International, 33(40A), pp. 325-338. DOI:
10.9734/jpri/2021/v33i40A32252

[12] Rapsomaniki E, Timmis A, George J, Pujades-Rodriguez M, Shah AD, Denaxas S, White IR,
Caulfield MJ, Deanfield JE, Smeeth L, Williams B, Hingorani A, Hemingway H. Blood pressure and
incidence of twelve cardiovascular diseases: lifetime risks, healthy life-years lost, and age-specific
associations in 1-25 million people. Lancet. 2014 May 31;383(9932):1899-911. DOI: 10.1016/S0140-
6736(14)60685-1

[13] Minaev SV, Gerasimenko IN, Grigorova AN, Timofeev SV, Doronin FV, Timofeev Sl. 3D-
tekhnologii v gepatobiliarnoi khirurgii [3d-technologies in hepatobiliary surgery]. Khirurgiia (Mosk).
2020;(8):103-106. Russian. DOI: 10.17116/hirurgia2020081103

[14] Minaev SV, Ivchenko AA, Anisimov IN, Yakhyaeva LA, Ivchenko GS, Gerasimenko IN, Vladimirova
OV. Sravnenie razlichnykh metodik kompressii rubtsov plastyrem prolongirovannogo deistviia
[Comparison of different methos of compression of scars with prolonged release plate]. Khirurgiia
(Mosk). 2019;(4):52-55. Russian. DOI: 10.17116/hirurgia201904152

[15] Wermelt JA, Schunkert H. Management der arteriellen Hypertonie [Management of arterial
hypertension]. Herz. 2017 Aug;42(5):515-526. German. DOI: 10.1007/s00059-017-4574-1

http://TuEngr.com Page | 7



[16] Mercurio V, Cuomo A, Naranjo M, Hassoun PM. Inflammatory Mechanisms in the Pathogenesis of
Pulmonary Arterial Hypertension: Recent Advances. Compr Physiol. 2021 Apr 1;11(2):1805-1829. DOI:
10.1002/cphy.c200025

[17] Buess D, Henny-Fullin K, Handschin A, Leuppi J, Dieterle T. Therapieresistente arterielle Hypertonie
[Therapy-resistant arterial hypertension]. Ther Umsch. 2015 Jun;72(6):389-96. German. DOI:
10.1024/0040-5930/a000691

[18] Agranovich NV, Anopchenko AS, Pilipovich LA, Albotova LV, Matsukatova VS. Dinamika profilia
biokhimicheskikh markerov arterial'moi gipertenzii u pozhilykh patsientov pri vozdeistvii fizicheskoi
nagruzki (Dynamics of the profile of biochemical markers of arterial hypertension in the elderly patients
under exposure to a physical load). Vopr Kurortol Fizioter Lech Fiz Kult. 2019;96(1):4-10. Russian. DOI:
10.17116/kurort2019960114

[19] Davydov EL. Significance of uneasiness and depressive condition in elderly patients with arterial
hypertension. Adv Gerontol. 2012;25(3):442-7. Russian.

[20] Siddiqui SA, Ali Redha A, Snoeck ER, Singh S, Simal-Gandara J, Ibrahim SA, Jafari SM. Anti-
Depressant  Properties of Crocin  Molecules in Saffron. Molecules. 2022; 27(7):2076.
https://doi.org/10.3390/molecules27072076

[21] Tovlahanova TJH, et al. Study of the Effect of the Image Scanning Speed and the Type of Conductive
Coating on the Quality of Sem-Micrographs of Oxide Nano Materials for Medical Use. Ann Med Health
Sci Res. 2021;11,S3:60-64

[22] Blinov AV, Siddiqui SA, Nagdalian AA, Blinova AA, Gvozdenko AA, Raffa VV, et al. Investigation
of the influence of Zinc-containing compounds on the components of the colloidal phase of milk. Arab J
Chem. 2021;14(7):103229

[23] Rzhepakovsky I, Anusha Siddiqui S, Avanesyan S, Benlidayi M, Dhingra K, Dolgalev A, Enukashvily
N, Fritsch T, Heinz V, Kochergin S, Nagdalian A, Sizonenko M, Timchenko L, Vukovic M, Piskov S,
Grimm WD. Anti-arthritic effect of chicken embryo tissue hydrolyzate against adjuvant arthritis in rats
(X-ray microtomographic and histopathological analysis). Food Sci Nutr. 2021 Aug 18;9(10):5648-5669.
DOI: 10.1002/fsn3.2529

[24] Ranjha MMAN, Shafique B, Rehman A, Mehmood A, Ali A, Zahra SM, Roobab U, Singh A, Ibrahim
SA and Siddiqui SA (2022) Biocompatible Nanomaterials in Food Science, Technology, and Nutrient
Drug Delivery: Recent Developments and Applications. Front. Nutr. 8:778155. DOI:
10.3389/fnut.2021.778155

[25] Siddiqui Shahida Anusha, Redha Ali Ali, Esmaeili Yasaman & Mehdizadeh Mohammad. Novel
insights on extraction and encapsulation techniques of elderberry bioactive compounds, Critical Reviews
in Food Science and Nutrition, 2002, DOI: 10.1080/10408398.2022.2026290

[26] Mehdizadeh, Mohammad, Mushtaq, Waseem, Siddiqui, Shahida, Al-Taey, Duraid, Tampubolon,
Koko. Assessment of Phytotoxins Using Different Technologies. Current Applied Science and
Technology. 2020; 22. 1-19. 10.55003/cast.2022.04.22.010

[27] Shahida Anusha Siddiqui, Nur Alim Bahmid, Ahmed Taha, lbrahim Khalifa, Sipper Khan, Hadis
Rostamabadi & Seid Mahdi Jafari (2022) Recent advances in food applications of phenolic-loaded
micro/nanodelivery  systems, Critical Reviews in Food Science and Nutrition. DOI:
10.1080/10408398.2022.2056870

[28] Maslova, A. Y., Tskaeva, A. A., Ashurova, Z. A., Abazova, A., Ismailov, M. M., Ismailova, M. M.,
Baklanov, I. S., Mishvelov, A. E., Povetkin, S. N. and Baklanova, O. A. Study of the effect of Baricitinib
on the Course of COVID-19. Journal of Pharmaceutical Research International, 2021; 33(35A), pp. 204-

http://TuEngr.com Page | 8



213. DOI: 10.9734/jpri/2021/v33i35A31890

[29] Maslova AY, Bazaeva KL, Abdullaeva ZA, Khazamova SO, Zeusheva KA, Grechkina TA, Semkina
EN, Abramov MA, Mishvelov AE, Povetkin SN. Astrocytes and their Phenomenal Possibilities in the
Treatment of Various Neurodegenerative Disorders: An Overview. Journal of Pharmaceutical Research
International, 2021; 33(33A), 60-68. DOI: 10.9734/jpri/2021/v33i33A31772

Magomed Mausarovich Ekhaev is a student of Saratov State Medical University named after V.I. Razumovsky, Saratov, Russia

Amnat Saidievna Abdullayeva is a student of Saratov State Medical University named after V.I. Razumovsky, Saratov, Russia

Ekaterina Evgenievna Lakomova is a student of Stavropol State Medical University, Stavropol, Russia

Aslan Zelimkhanovich Abaev is a student of the Medical Institute of the Chechen State University, Grozny, Republic of
Chechnya, Russia

Aminat Magomedyusupovha Abdullayeva is a student of Dagestan State Medical University, Makhachkala, Republic of
Dagestan, Russia

Magomed Selimovich Abdulkerimov is a student of Rostov State Medical University, Rostov-on-Don, Russia

http://TuEngr.com Page | 9



	A Modern Look at the Conceptual Model of the Pathogenesis and Therapy of Arterial Hypertension in the Elderly and Senile Age
	1 Introduction
	2 Etiology and Pathogenesis of Arterial Pressure in Elderly and Senile Persons
	3 Management of Age-related Patients with Arterial Hypertension
	4 The Strategy of Arterial Hypertension Therapy in Age-related Patients
	5 Conclusion
	6 Availability of Data and Material
	7 References

