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This study presents an analysis of modern scientific literary sources on multimorbidity among the elderly, which
has a growing tendency, despite significant differences between countries. Geriatric comorbidity usually leads to
poorer health, especially increased disability and mortality in the elderly. The presence of comorbid pathology ad-
ditionally complicates the treatment of the disease and rehabilitation, increases the risk of mental and physical com-
plications. Senile asthenia is a leading geriatric syndrome and characterizes the most vulnerable group of patients
in older age groups. At the same time, senile asthenia is closely related to other common geriatric syndromes, such
as sarcopenia, malnutrition, reduced mobility and falls, cognitive impairment, and depression. The development and
progression of senile asthenia increase the risk of dependence on external care and worsens the patient's prognosis.
Comorbidity can accelerate the development of senile asthenia and its progression, but a large number of concomi-
tant diseases cannot be identified with this age-associated syndrome. Despite their widespread distribution, geriatric
syndromes often remain undiagnosed, leading to the development of patients' functional dependence and reduced
quality of life, increasing the number of hospitalizations and the risk of death. Doctors of all specialties must have
the skills to detect the syndrome of senile asthenia, know the algorithm of joint management of such patients with
a geriatrician, and have the skills to detect polypharmacy and assess the risk of adverse drug reactions. Prophylactic
and screening programs aimed at preventing premature aging of the population and early detection of patients with

risk factors for the development of senile asthenia or its manifest signs are necessary.
Key words: multimorbidity, senile asthenia, geriatric syndromes, polypharmacy, active longevity.

Connection of the publication with planned re-
search works.

The paper has been written within the research sci-
entific work, entitled " The peculiarities of the course
of cardiovascular pathology in patients of different age
categories depending on the presence of components
of metabolic syndrome and comorbital conditions, the
way of correction of detected disorders and preven-
tion", state registration Ne 0119U1028.

Introduction.

Aging is a global demographic phenomenon. Chronic
diseases have become the most important disease bur-
den and the main cause of death for the global popula-
tion. It is estimated that chronic disease-related deaths
accounted for 73.9% of the total deaths in 2019, ranking
first among the causes of death [1]. Nowadays, more
and more elderly people suffer from multiple chronic
diseases at the same time because of the high preva-
lence and long course of chronic diseases. According to
the definition of the American Geriatrics Association,
multimorbidity in the elderly refers to the existence of
two or more chronic medical conditions, including com-

mon chronic diseases, geriatric syndromes, and geriatric
problems [2]. Elderly and senile patients make up the
majority of outpatient admissions in medical institu-
tions and lead in terms of the number of hospitaliza-
tions, so choosing the optimal approach to their man-
agement can significantly reduce the economic burden
on healthcare by reducing visits to the doctor and hos-
pitalizations. The goal, tasks, and methods of manage-
ment of an elderly patient with comorbid pathology are
significantly different from those in young and middle
age [3]. In the past two decades, the global prevalence
of multimorbidity among the elderly has shown an up-
ward trend despite the large differences between coun-
tries [4, 5, 6,7, 8,9, 10].

With the increase in elderly people having multi-
morbidity, the substantive research literature has been
published on the burden of disease caused by comorbid
conditions [11, 12, 13, 14]. Additionally, geriatric mul-
timorbidity usually leads to poor health, especially in-
creasing disability and mortality in the elderly [15]. As
huge research has been published on senile syndromes
and common problems in the elderly, common chronic
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diseases and weakness [16, 17, 18], multiple medica-
tions [19, 20, 21, 22, 23], malnutrition [24, 25, 26], falls
[27], gradually became hot research topics for scintists
studying the course of COVID-19 [28, 29, 30, 31, 32]. In
addition, multimorbidity further complicates disease
treatment and rehabilitation and increases the risk of
mental and physical complications [33, 34].

In total of 3857 articles in English were published in
530 journals, among which the three most published
journals are Value in Health (200 articles, 5.19%), BMJ
Open (184 articles, 4.77%) and Journal of General In-
ternal Medicine (145 articles, 3.76%). Articles about co-
morbid elderly patients are quite diverse in subject mat-
ter. Although most are published in the fields of public
health and population health, some of them involve in-
ternal medicine, nursing, and other fields [35].

In general, the scope of research about multimor-
bidity in the elderly is gradually expanding and deeping,
covering the entire process of chronic diseases from di-
agnostics to further treatment, including epidemiology,
pharmacology, gerontology and other disciplines.

The aim of the study.

To analyse literary sources with the learning modern
views on the features of comorbidity among elderly and
senile patients to improve physicians’ awareness of po-
tential risks, to improve diagnostics.

Object and research methods.

We conducted a review and analysis of scientific and
medical literature relying on databases Scopus, Web of
Science, MedLine, and PubMed.

Main part.

Nowadays and for the foreseeable future, process
of the aging is the dominant of demographic dynam-
ics in Ukraine. This process, as an objective and natural
result of the evolution of demographic processes, an
indispensable attribute and satellite of socio-economic
progress that is the most significant feature of long-term
changes in the age composition of the population every-
where in the developed world. However, depopulation
causes the most acute problems precisely in countries
with a high level of demographic aging. Ukraine be-
longs to the thirty countries of the world with the oldest
population, which determines both the inevitability of
large-scale depopulation in the country and the sever-
ity of the socio-economic challenges of the progressive
aging of the population [36].

As of the beginning of 2020, the proportion of per-
sons aged 65 years and older in Ukraine is 17.1% with a
significant gender differentiation of the level of aging: if
among women the proportion of persons who crossed
the above age threshold reached 21.2%, among men it
is at the level of 12.4%.

The experiment showed that traditionally observes a
higher rate of aging of the population and a lower part
of the working-age contingent in rural areas in Ukraine.
In Ukraine, there is traditionally a higher level of popu-
lation aging and a lower share of the working-age con-
tingent in rural areas. This causes a higher intensity of
depopulation than in urban areas (-8.7% versus — 5.5%
in 2019). Protracted depopulation in the villages of
Ukraine is combined with a long migration outflow of
the rural population of the city.

As a result, from 2002 to 2019 life expectancy at
birth in Ukraine increased by 4.8 years for men and 3.3
years for women and amounted to 66.9 and 77.0 years

for men and women in 2019, respectively. However,
given that this is an 18-year period, this increase does
not look like a significant achievement, and Ukraine is
still one of the outsiders in terms of life expectancy in
the European region. Compared to developed coun-
tries, life expectancy in Ukraine is lower by an average
of 10-12 years for men and 6-7 years for women.

We reviewed the distribution of deceased older ages
(80 and older) for the selected causes of death (excep-
tion: circulatory system diseases) in Ukraine. Thus, we
can see how the proportion of such a cause of death
as old age increases with age (from 2.2 to 16.9%), and
the number of deaths from such increasingly dependent
pathologies as neoplasm (from 7.1 to 0.4%) and remains
consistently scarce (0.2-0.3%) diseases of the nervous
system. We want to emphasize that we have a consis-
tently ultra-high proportion of deaths registered from
cardiovascular diseases (more than 80%).

According to the State Statistics Service of Ukraine
in 2019, as in previous years, the proportion of prema-
turely deaths (before reaching 65 years old) was almost
a third (29%) of the deaths of both genders in Ukraine
(total — 581,114 people). Some men turned out to be
much more significant —42.0% versus 16.4% in women.
This shows the highest significance of the problem of a
high level of premature mortality for the male popula-
tion of our country. High premature mortality, primarily
in men, is an acute social problem in modern Ukraine:
29% of those who died in 2019 did not live to the age of
65. The mortality rate before reaching 65 years of age
remains higher than in the developed countries of the
world (in particular, in 2019, the figure was 3.4 times
higher than in Sweden). Ukraine is characterized by an
excessively high ratio of male and female premature all-
cause mortality (one of the highest among countries in
the WHO European Region).

The quality of life of older people and the prognosis
for their life and health are determined by the presence
of chronic diseases and the severity of geriatric syn-
dromes.

Senile asthenia (SA) is the leading geriatric syndrome
which characterizes the most vulnerable group of older
patients. At the same time, senile asthenia is closely as-
sociated with other common geriatric syndromes, such
as sarcopenia, malnutrition, reduced mobility and falls,
cognitive impairment and depression. Despite wide-
spread adoption, geriatric syndromes often remain un-
diagnosed. It is leading to the patient functional depen-
dence and reduced quality of life, increasing the number
of hospitalizations and the risk of death. Doctors of all
specialties should have skills in detecting the syndrome
of senile asthenia, know the algorithm for joint manage-
ment of such patients with geriatric, have skills in de-
tecting polypharmacy and assessing the risk of adverse
drug reactions. The detection of senile asthenia can be
a necessary tool to solve problem of treatment tactics a
particular disease in an elderly patient with comorbidity
[37].

Senile asthenia syndrome (frailty) is an age-related
syndrome characterized by five main clinical manifesta-
tions (by Fried L. et al.):

1. Loss of muscle mass (sarcopenia).

2. Proven dynamometric decrease in hand strength.

3. Pronounced weakness and increased fatigue.

4. Decrease in movement speed.
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5. Significant decrease in physical activity.

Taking into account the above, the syndrome of se-
nile asthenia (SA) is diagnosed in the presence of three
or more of the above symptomes, senile preasthenia —in
the case of one or two [38].

At the basis of the course of SA are distinguished
three interdependent age-related conditions [39]: 1.
Malnutrition syndrome. 2. Sarcopenia (loss of muscle
mass). 3. Decrease in metabolic index and physical ac-
tivity. With minimal external or internal influences, this
unfavorable pathological circle (the syndrome of mal-
nutrition, sarcopenia and a decrease in the metabolic
index and the level of physical activity) can lead to dete-
rioration of health, disability and death in the shortest
possible time.

The development and progression of senile asthenia
increases the risk of dependence on external care and
worsens the patient’s prognosis. Comorbidity can accel-
erate and progressive the course of the senile asthenia,
but a large number of comorbidities cannot be identi-
fied with this age-associated syndrome.

In conditions of limited significance or even inappli-
cability of stratification systems, that widely use terms
of risk to various conditions for elderly and senile pa-
tients. Detection of senile asthenia can become the
most important stage for deciding the choice of treat-
ment tactics (for example, prescribing antihypertensive
therapy and target blood pressure levels in patients 80
years and older, deciding on a method of treating can-
cer) [40, 41].

Fall syndrome should be considered separately. It is
a polyfactor syndrome encompassing a complex of bio-
logical, behavioral, environmental, and socioeconomic
factors. It must be taken into account that the risk of
falls increases as a result of taking some drugs. At the
same time, injuries got due to the fall syndrome occupy
the fifth place among the causes of death in the elder-
ly (due to cardiovascular diseases, tumors, stroke and
bronchopulmonary pathology).

The specialized geriatric diagnostics of SA (interdis-
ciplinary diagnostic process based on a comprehensive
geriatric assessment (CGO)) is used to develop a set of
measures for the long-term support of elderly and se-
nile patients and create a coordinated treatment plan
using [42, 43, 44]. The CGO is based on the use of ques-
tionnaires and scales: estimating the degree of nutri-
tional disorders and the risk of developing malnutrition
syndrome (questionnaire Mini nutritional assessment
(MNA), assessment tests for evaluating mobility of el-
derly people (according to Tinnetti M.), questionnaire
Mini-mental state examination,the depression score
(Beck’s scale), assessment and determination of moral
status (questionnaire Philadelphia Geriatric Morale
Scale),assessment of independence in everyday life
(Barthel scale).

Detection of senile asthenia in a patient implies, on
one hand, lower expected life expectancy and increase
in severity of diseases, and, on the other hand, it is this
group of patients who can benefit the most from com-
prehensive geriatric assessment and application of a
holistic geriatric approach [43, 44]. The diagnosis of se-
nile asthenia may necessitate correction of patient care
goals and treatment tactics.

The principles of medication therapy in elderly pa-
tients with comorbidity and senile asthenia differ from

“standard” approaches, and these differences imply not
only the peculiarities of medication dosage related to
age and kidney and liver function. A practical approach
to prescribing medicines for such patients involves se-
lection of a priority disease, treatment of which will
currently improve the patient’s quality of life and the
prognosis of the patient’s health. Emergence and pro-
gression of geriatric syndromes should be monitored.
For example, it is necessary to remember that prescrib-
ing or increasing the dose of any antihypertensive medi-
cine increases the risk of falling in the first two weeks,
that excessive decrease in blood pressure can lead to
worsening of cognitive deficits and requires reduction in
antihypertensive therapy.

Polypharmacy is an essential companion of comor-
bid pathology, therefore one of manifestations of the
professional skill of a family doctor is the ability to dis-
tribute the courses of treatment of various diseases in
time, or (if the latter is impossible) adequately combine
them. For this, peculiarities of interactions of pharma-
cological medicines should be taken into account. It is
advisable to use medicines that simultaneously affect
various diseases that the patient has. This will allow re-
ducing the total number of medicines without harming
the patient. When choosing medicines for patients over
65 years of age, the updated Beers criteria will help the
family doctor. The main purpose of their use is to pre-
vent unwanted side reactions in elderly patients, to op-
timize medication therapy. The Beers criteria were first
published in 1991 and last revised in 2019. These recom-
mendations were created by a group of experts taking
into account the principles of evidence-based medicine
and consist of the following sections: — medicinal prod-
ucts that are potentially not recommended for elderly
patients; — medicinal products that are potentially not
recommended for elderly patients with certain diseases
and syndromes; — medicines that should be used with
caution in elderly patients; — medicines that should be
avoided in elderly patients or require dose correction
taking into account the kidney function. The prognosis
of comorbid diseases largely depends on the behavior
of the patient, but it can be adjusted to a large extent by
a family doctor who, owing to his or her understanding
of characteristics of the persons under the doctor’s care,
has the best opportunities for this compared to other
doctors. This will allow achieving the best results not
only in increasing life expectancy, but also in improving
its quality in comorbid patients.

Senile asthenia is not an integral part of aging. Such
concepts as active longevity and healthy aging are more
and more widely used in the society for developing
action strategies aimed at supporting the elderly and
senile population. The modern understanding of suc-
cessful aging includes psychological, physical, and social
health, functioning, life satisfaction, sense of purpose,
financial stability, learning, achievement, appearance,
activity, sense of humor, and spirituality. Preventive and
screening programs directed at preventing premature
aging of the population and early detection of patients
with risk factors for development of senile asthenia or
its manifest signs are necessary. Starting in 2020, the
73 World Health Assembly approved the launch of the
Decade of Healthy Aging (2020-2030), which will help
bringing together UN experts, civil society, government
and medical professionals to discuss the five strategic
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goals of the Global Strategy and Action Plan on Aging  be focused on the optimal quality of life and supporting

and Health. the patient’s independence from outside assistance.
Conclusions. Prospects for further research.
Thus, the management of elderly and senile patients Further research will focus on the study of compli-

with polymorbidity should take into account the pres- ance patients of elderly and senile age with comorbid
ence of senile asthenia, the patient’s life priorities and  pathology.
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OCOB/INBOCTI KOMOPEBIAHOCTI CEPEA MALIEHTIB NOXMUOIO TA CTAPEHOTIO BIKY

Tpubpat T. A., WLyTb C. B., IBaHMubKa T. A., CakeBuu B. 1., bopsak B. M.

Pe3stome. Mema 0ocnioneHHA. AHani3 NiTepaTypHUX AxKepen 3 BUBYEHHAM CydaCHUX NOrnszis ocobamsoctei
KOMOpb6iaHOCTI cepen, NaLIEHTIB MOXMAOro Ta CTapeyvoro BiKy 3 MeTolo noJinweHHs iHpopMOBaHOCTI NliKapis Woao
NOTEHLiMHUX PU3MKIB, NOKPALLEHHSA AiarHOCTUKM , CBOEYACHOTO NPU3HAYEHHA BiANOBIAHOIO NiKyBaHHA i NoAiNWeH-
HA AKOCTI XXUTTA.

06’ekm i MemoOdu 0ocnioreHHA. Ornag Ta aHai3 HayKOBOI Ta MeAMYHOI liTepaTypun Ha OCHOBI 6a3 AaHMX Scopus,
Web of Science, MedLine, PubMed.

OcHosHa YacmuHa. MocTapiHHA € robanbHum aemorpadivuHum peHomeHOoM. XPOHIUHiI 3aXBOPIOBAHHA CTanu
HaMBaXXNMBILLMM TArapemM 3aXBOPOBaHb i OCHOBHOM MPUYMHOID CMEPTi HACeNeHHA MAaHeTW. 3a OCTaHHI ABa
OecATUAITTA rnobanbHa MNOWMPEHICTb MynbTUMOpPBIgHOCTI cepes, Ntofeil NOXMAOrO BiKY MNPOAEMOHCTPYBana
TEHAEHL,t0 40 3POCTAHHS, HE3BaXKako4YM Ha 3HAYHI BiAMIHHOCTI MiXK KpaiHamu. HasBHicTb KomopbigHoi naTonorii ao-
[,aTKOBO YCK/IaZHIOE NliKyBaHHA 3aXBOPIOBAHHA Ta peabinitalito, NiaBULLYE PU3UK NCUXIYHUX | GiI3UYHUX YCKNAQHEHD.

AKICTb KMTTA Nt0AEN NOXUIOTO BiKY, @ TAKOX MPOrHO3 A8 iXHbOIO }KUTTA Ta 310POB’s, BU3HAYAIOTbCA HE TiNbKM i
HE CTi/IbKN HAABHICTIO XPOHIYHMX 3aXBOPIOBAHb, CKi/IbKM HAABHICTIO Ta TAXKKICTIO repiaTpUYHUX CUHO,POMIB.

Crapeya acteHia (CA) € npoBigHWM repiaTpUMYHUM CUHAPOMOM i XapaKTepmU3ye HalbiNblL ypasnmey rpyny nati-
EHTIB CTAapLUMX BiKOBUX rpyn. MpKn LbOMy cTapeya acTeHiA TiCHO NOB’A3aHa 3 iIHWMMW NOWMPEHUMU repiaTpUHHUMM
CUHAPOMAMM, TaKUMM K CAPKOMEHIA, ManbHYTPULiA, 3HUKEHHA MOBINBbHOCTI , NafiHHA, KOTHITUBHI NOPYLUEHHS,
nenpecia. He3Barkatoum Ha LUMPOKE NOLUMPEHHSA, repiaTPUYHIi CUHAPOMM YACTO 3a/IMLLIAKOTLCA HE A4iarHOCTOBAHMMMU,
NPU3BOAAYM A0 PO3BUTKY GYHKLiOHANbHOT 3a/1€XKHOCTI MALLEHTIB Ta 3HUMKEHHA AKOCTI XKUTTA, NiABULLYIOYM KibKiCTb
rocnitanisauiv Ta pusmMK cMepri.

Taki MOHATTA, AK aKTMBHE AOBro/TTA Ta yCMillHe CTAapiHHA, BCE LMpLIe BUKOPUCTOBYIOTLCA B CYCMiNbCTBI NpU
po3pobuj cTpaTerii Ajid, CNPSMOBaHUX Ha NiIATPMMAHHS Hace/IeHHA NMOXWUJIOro Ta CTapeyoro BiKy. HeobxiaHi npoodi-
NIAaKTUYHI Ta CKPUHIHTOBI Mporpamu, Aki CnpsiMoBaHi Ha 3anobiraHHA nepeg4acHOMYy CTapiHHIO HAaCeNeHHS Ta PaHHE
BUABIEHHS NaLIEHTIB i3 GaKTOpamm pU3NKY PO3BUTKY CTapeyol acTeHii abo il maHibecTHMMKM O3HaKamMu.

BucHo8KuU. TaKUM YMHOM, TaKTMKa BEAEHHA MalieHTIB MOXM/IOro Ta CTapeyvyoro Biky 3 nofimopbiaHicTio nosu-
HHa BPaxOBYBaTW HasABHICTb CTapeYyoi acTeHii, }KUTTEBI NpiopuUTeTM NaLjieHTa Ta 6yTM OPIEHTOBAHOI HA ONTUMAbHY
AKICTb *KUTTA Ta NIATPUMAHHA HE3aNeXHOCTI NaLieHTA BiZ4 CTOPOHHbLOI OMOMOTN.

Kntouosi cnoBa: mynbtTumopbigHiTe, cTapeya acTeHis, repiaTpUyHi CMHAPOMM, NOAINPArmMasisa, akTUBHe A0Bro-
niTTA.

THE FEATURES OF COMORBIDITY AMONG ELDERLY AND SENILE PATIENTS

Trybrat T. A., Shut’ S. V., Ivanytska T. A., Sakevych V. D., Boriak V. P.

Abstract. The aim of the research. To analyse literary sources with the learning modern views on the features
of comorbidity among elderly and senile patients to improve physicians’ awareness of potential risks, to improve
diagnostics.

Object and research methods. We conducted a review and analysis of scientific and medical literature relying on
databases Scopus, Web of Science, MedLine, and PubMed.

Main part. Aging is a global demographic phenomenon. Chronic diseases have become the most important dis-
ease burden and the main cause of death for the global population.

In the past two decades, the global prevalence of multimorbidity among the elderly has shown an upward trend
despite the large differences between countries .

Multimorbidity further complicates disease treatment and rehabilitation and increases the risk of mental and
physical complications.

The quality of life of older people and the prognosis for their life and health is determined by the presence of
chronic diseases and the severity of geriatric syndromes.
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Senile asthenia (SA) is the leading geriatric syndrome which characterizes the most vulnerable group of older
patients. At the same time, senile asthenia is closely associated with other common geriatric syndromes, such as sar-
copenia, malnutrition, reduced mobility and falls, cognitive impairment and depression. Despite widespread adop-
tion, geriatric syndromes often remain undiagnosed. As a result, it leads to the patient functional dependence and
reduced quality of life, increasing the number of hospitalizations and the risk of death.

Concepts such as active longevity and healthy aging are increasingly used in society to develop action strategies
aimed at supporting the elderly and senile age.

Preventive and screening programs directed at preventing premature aging of the population and early detec-
tion of patients with risk factors for development of senile asthenia or its manifest signs are necessary.

Conclusions. Thus, the management of elderly and senile patients with polymorbidity should take into account
the presence of senile asthenia, the patient’s life priorities and be focused on the optimal quality of life and support-
ing the patient’s independence from outside assistance.

Key words: multimorbidity, senile asthenia, geriatric syndromes, polypharmacy, active longevity.
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CONTROL OF THE PHARMACOGENETICS OF ENZYMES’ MEDICINE

BIOTRANSFORMATION — A TOOL FOR PROVIDING PERSONALIZED MEDICINE
National Pirogov Memorial Medical University (Vinnytsya, Ukraine)
dr_yakovleva@meta.ua

The review of the literature reflects current ideas about the importance of cytochrome P450 enzymatic systems
for the detoxification of endogenous (hormones, signalling molecules, neurotransmitters) and exogenous substrates
(food, drugs, toxins), especially for the conversion of lipophilic molecules into water-soluble forms for excretion from
the body. The goals of biotransformation correspond to the body's need to remove endo — and exogenous, mainly li-
pophilic molecules that cross and are retained in cell membranes and the need to ensure the transformation of mole-
cules into a water-soluble form. According to the structure of cytochrome P450, it is a multi-enzyme protein complex
embedded in the phospholipid matrix of microsomes. Individual stimuli cause a response specific to different enzyme
variants, which depends on genetic control. Genetic polymorphism ensures an individual-sensitive detoxification re-
action of various molecules in the body. At the same time, the actual implementation of genetic monitoring methods
in medical practice remains insufficient. Moreover, different variants of genes can cover both the pathogenesis of the
disease and individual phases of pharmacological intervention (mechanism of action of drugs, their transport and
excretion, interaction with medications and unwanted side reactions). The formation of cytochrome P450 enzymes
is due to the genetic control of their expression in tissues and organs, and this regulation is individual. It can vary
significantly in activity levels (from minimal to ultra-fast). Some variants of genetic polymorphism of cytochrome
P450, which most actively affect the metabolism of drugs, are given. Understanding these reactions when conduct-
ing genetic analysis in patients will allow us to vary adequate dosage regimens, predict results for obtaining safe,
effective pharmacotherapy, and prevent the toxic effects of drugs.

Key words: acogenetics, cytochrome P450, enzyme polymorphism.
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