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Introduction

Aging is most often understood as the sum of structural
and functional changes organism, which are manifested by
increased vulnerability and decreased performance of the
individual. The aging process is the effect on the body over
time, basically aging since birth. These changes occur at an
individual rate and at different times throughout the life of the
individual. One person is changing very quickly, another is
slower. The speed of aging is genetically encoded and at the
same time influenced by lifestyle, environment, the work you
do throughout your life, stress, and many other factors.

In theory, the maximum length of a persons life is about
115-120 years, but in practice it is extraordinary phenomenon.
Old age is understood as the final stage of the aging process.
This is the period for the end of each individual's natural
development process. It is also known as the third period age,
the first age being childhood and adolescence and the second
age adulthood.

Periodization of old age. According to the World
Health Organization (WHO) old age is divided into three
periods: 60-74 years — early old age, 75-89 — old age itself,
90 years or more — longevity. In terms of age, we distinguish
calendar age, which is the basic characteristic of man [1]. Its
advantage is clarity, but it says nothing about the real
functional potential of man.

The kinetics and dynamics of drugs during aging are
dealt with in geriatric pharmacology. The field also addresses
the adverse effects of drugs and their mutual interactions.
Furthermore, it prepares the basis for rational pharmacotherapy
of geriatric patients [2]. New drugs have not been previously
tested in the elderly, and therefore, the knowledge of geriatric
pharmacology is often obtained on the basis of the prior
experience or meta-analysis of publications published after
drug introduction into clinical trials practice.

Pharmacotherapy in old age is most influenced by age
and disease related changes in the body. Aging itself is a
physiological process that is relatively slow to the age of 60,
then accelerates over 10 years and slows down again after 70
years [3]. Physiological changes in the aging process include
a decrease in cardiac output, a decrease left ventricular
compliance, increased risk of arrhythmias, increased
production catecholamines, the vital capacity of the lungs
decreases, premature closure of small airways may occur in
respiratory tract, losing muscle mass, strength and stamina,
cartilage loses elasticity, decrease in the bone mineral content

and osteoporosis, weakening of the immune system, the blood
flow through the kidneys decreases, the humber of glomeruli
decreases, the water content of the organism decreases,
production of hydrochloric acid, gastric and pancreatic juice is
reduced, decreasing size of liver, there are changes in the visual
and auditory apparatus, changes in the CNS [4]. In old age,
sensitivity to certain types of medicines such as opioids and
benzodiazepines decreases. When using drugs by people in
older age you have to consider all these facts.

The effect of adverse factors on the individual results in
pathological aging. In this the most common factor is a disease.
Nowadays, with increasing years rises occurrence of
cardiovascular diseases, tumors, neurological and lung
diseases, metabolic diseases such as diabetes, the incidence of
gastrointestinal tract diseases continues to increase and
musculoskeletal system diseases. Due to this fact, the demands
for specific pharmacotherapy is increasing and its related
problems. The biggest problem is old age multimorbidity,
which has a negative effect on the elimination of drugs, the
occurrence of adverse effects; and their recognition.

Pharmacokinetics deals with the so-called fate of the
substance in the body. There are changes in pharmacokinetics
in old age. Firstly, it is the absorption of the substance from the
site of administration, and then its distribution in the body
and elimination, in which biotransformation and excretion
processes are involved. These processes depend on the
physical and chemical properties of the substance used and
on the participating structures of the organism involved.

Drug absorption — low saliva production in seniors
often results in reduced absorption of substances from the oral
cavity. The use of proton pump inhibitors leads to an increase
in pH in gastric stomach, which may affect the disintegration
of orally administered dosage forms, ionizing the drug being
released. By skowing gastric emptying in old age, there is a
slowdown in the passage of substances from the environment
with a small absorption area, to places with much larger area.
If intestinal motility is also slowed, it will affect absorption in
the lower parts of the digestive system. Absorption is also
slowed down by decreased blood flow through the mesenteric
region. Therefore, if it is a quick treatment, it is advisable to
choose parenteral route of administration that provides
immediate effect [5]. Skin absorption is also reduced due to the
poor blood flow. This also applies to the subcutaneous tissue
and muscles.
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Drug distribution. By reducing the fat-free mass, it
also decreases distribution space for substances that dissolve in
water, which is shown e.g. by reducing the initial dose of
digoxin by 15%. In old age, however, the amount of fat mass
is increasing, resulting in an increase in the distribution space
for the fat-soluble substances. Distribution of drugs depends on
the permeability of some barriers and on the blood flow in
individual tissues.In the elderly, the blood-brain barrier
permeability is increased, which means for example more
penetration of benzodiazepine into the brain. Many of the
substances with neutral or acidic pH in plasma are bound to
albumin. With the onset of old age, however, concentration
albumin decreases. Warfarin binds the strongest to aloumin.

Drug elimination occurs mainly in the Kkidneys.
However, the number of nephrons decreases by about 0.5-1%
every year. From 30-40 years of age the glomerular filtration
rate decreases approximately o 8 ml/ min/ 1.72 m? per decade.
Due to the reduction of skeletal muscle, production of
creatinine is reduced, thus a 85-year-old man weighing 70 kg
has the same creatinine concentration and has about half the
glomerular filtration rate of a 20-year-old male of the same
weight [6].

Pharmacodynamics is concerned with monitoring the
effect of the drug on the body. Changes in pharmacodynamics
are caused by changes at the receptor level and changes in old
age organism homeostasis. There may be lower or higher
number of receptors, changes in conduction signal or a change
in the final cell response. Structural changes in organs and
tissues also play an important role. Less endorphine is
produced in the brain of the elderly, which results in more free
receptors, making the brain more sensitive to opioids. The
older organism is also more sensitive to the administration of
benzodiazepines. In addition, delirium may develop in patients
with dementia when medicines with anticholinergic effects are
administered, as acetylcholine production in the brain of
seniors decreases. The fact that aging takes place individually
creates large differences between elderly patients.

The manifestations of adverse drug reactions are an
important prerequisite for rapid intervention of health
professionals. Some side effects are manifested by non —
specific symptoms or changes in biochemical, haematological
or physical tests. Even in normally used drugs, including
benzodiazepines, hypnotics, and neuroleptics, severe side
effects such as sedation, falls and confusion may occur. Non-
steroid anti-rheumatic drugsmay be responsible forbleeding
into the GIT and confusion. Anticholinergics and spasmolytics
may cause delirium or impair functional status. Instability and

crashes arecaused by blood pressure lowering drugs.
A complex of negative effects are also noted the effect of
diuretics in the treatment of very elderly people with arterial
hypertension. Effects such as falls, dehydration, homeostasis
disorders, hyponatraemia and instability have occurred.

Geriatric patients with increased risk of adverse
reactions: women withsmall height, patients with malnutrition,
patients with less muscle mass, patients withdehydration,
patients taking multiple medicines, patients with kidney and
liver disease, patients with cognitive disorders.

Prescription of drugs in seniors — possible risks:

Excessive use of drugs — “Overuse” of medicines. This
includes an unauthorized indication drugs, prescription and use
of drugs in high doses, and we also includepolypragmase, i.e.
irrational combination of multiple drugs in one patient.
Reduced use — “under-use” of medicines. The product is either
not administered at all or is administered in low doses where it
does not have the effect it should have.lnappropriate
prescription of medicines: when a geriatric patient is taking
medicines that are potentially riskyin old age.

Patient’s compliance means an effort to follow the
doctor's instructions. These are mainly taking the right
medicine and the right number of tablets, but also the right time
when the medicine is must be taken. Because manual skills can
be limited in geriatric patients, impaired vision or cognitive
deficit, this often leads to problems with drug use [7]. This is
especially true when the patient has to split the tablet, read it
read the package leaflet, use a nasal spray or eye drops or open
the cap with safety closures for children. It is proven, that the
higher the number of ordinated drugs reduces compliance in
elderly patients. However, we often encounter non-compliance
of the therapeutic regime, when we talk about non-compliance.

Conclusions

Finally, we can ask the question "how to improve
patient compliance"? We recommend to design the simplest
and safest therapeutic regime, to educate the patient and family
members about the importance of taking medication, to
determine if the patient is able to take the medication andto
treat it properly or if it is not, it must be taught, if it is not
possible for the patient to learn how to handle the medicine
properly, another person must supervise the use of the
medicine, teach the patient to use medication, show him the
dosing aids, avoiding prescription of half tablets and not to
prescribe large tablets to patients with dysphagic problems.
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Authors deal with seniors and their efforts to follow the instructions of health care professionals in drug use. The kinetics
and dynamics of drugs during an individual’s aging is a subject of study in geriatric pharmacology. This field also addresses the
adverse effects of drugs and the interactions. Pharmacotherapy in old age is mostly influenced by old age and illness changes in
organism. Aging is itself a physiological process that before age 60 proceeds relatively slowly, then it accelerates over 10 years
and after 70 years again slows. Changes in pharmacodynamics in old age are due to changes in the receptor levels andchanges
in homeostasis of the organism. There may be a lower or higher number of receptors, a change in signal conduction or change
in the final cell response.
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ABTOpH MarOTbh CIIPaBY i3 JIIOABMHU MOXHJIOTO BiKy Ta IXHIMH 3yCHJUIIMH BUKOHYBATH BKa3iBKH MEIWYHHX NPALliBHUKIB
moao BkuBaHHSA JikiB. KiHeTmka Ta muHaMika JKapChKHX 3acO0IB MM 9ac CTapiHHS JIIOJWHHA € TPEIMETOM BUBYCHHS B
repiaTpuuHiit Gpapmakonorii. Lle mone Takoxk po3risiae MKiIHBI epeKTH HAPKOTHUKIB Ta iX B3aemoxil. Ha ¢apmakorepamiro
B JIITHHOMY Billi B OCHOBHOMY BILTHBAOTH JIITHIH BiK Ta 3MiHH B opraHizMmi. CtapiHHA came 10 co0i € (Pi3i0J0rigHIM TpoIIecoMm,
skuii 70 60 pOKIB MPOTIKA€ BIJHOCHO TMOBLIBHO, MOTIM MPUCKOPIOEThCS MpoTsaroM 10 pokiB, a depe3 70 pOKIB 3HOBY
CIOBUIBHIOETHCS. 3MIHU Y (papMaKoIUHAMILl B JIITHBOMY Billi 3yMOBIICHI 3MIHOIO PIBHS PELENTOPIB Ta 3MiHAMU FOMEOCTa3y
opraHiamy. Moxe OyTn MeHIIa abo Oinblia KiJbKICTh pEleNTOpiB, 3MiHA MPOBITHOCTI CHUrHaiTy abo 3MiHa KiHLEBOI peakuil
KITITHHU.

Karwuosi ciioBa: dapmakoreparisi, BCMOKTYBaHHSI JTiKiB, JIIOAH MOXIJIOTO BiKY.

ABTOpI)I HUMCIOT JCJIO C MOKWJIBIMU JIIOJIbMU U UX YCUIHAMU CJIE€A0BATh HHCTPYKIUAM CIICHHUAIUCTOB 34PaBOOXPAHCHU
npH ynotpediaeHun gekapcts. KuHeTHka v JUHAMKKa JEKapCTB B POLIECCE CTAPECHUSI YEJIOBEKa SIBIISIOTCS IPEIMETOM U3YUYCHUSI
repuatpuueckoil ¢apmakonoruu. B 93TOM oOmactH Takke paccMaTpuBaloTCs MO0OOuYHBIE A(QEKTH JieKapcTB M UX
B3auMozeiicTBus. Ha dapMakoTepanuio B IOXHIOM BO3pacTe GOJbINE BCErO BIMSIOT M3MEHEHHUS B OpPraHU3Me B CTAPOCTH U
6one3nu. CrapeHue — 310 caM 1o cebe (HPH3HOTOrHYECKUI poLecce, KOTOPBIi 10 60 JieT NpoTeKaeT OTHOCHTEIBHO MEICHHO,
3aTeM OH yckopsercsi B TeueHue 10 jeT m cHoBa 3amemusiercs mocie 70 yer. M3meHeHus (apMakoIMHAMHUKH B TIOKHIOM
BO3pAacTe 00YCIIOBJICHBI U3MEHEHHEM YPOBHS PELIENTOPOB M U3MEHEHHEM roMeocTa3a opranu3Ma. MoxkeT ObITh MEHbILEE WITH
OonblIee KOJMYESCTBO PELENTOPOB, U3MEHEHHE TPOBOIMMOCTH CUTHAJA HJIM H3MEHEHHUE OKOHYATEIEHOTO OTBETa KIICTKH.

KiroueBble ciioBa: papmakorepanus, abcopOLHs JIEKapCTB, MOMKHITBIC JIFOIH.
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