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KOEH3UM Q10 TP PAPMAKO-ITPOPUIIAKTUKA HA XUITEPXOJIECTEPOJIEMUS
Meuucnas I[Tokopcku
COENZYME Q10 IN PHARMACO-PROPHYLAXIS OF HYPERCHOLESTEROLEMIA
Mieczyslaw Pokorski

ABSTRACT: Coenzyme Q10 (Q10) and cholesterol are end-products of the mevalonate pathway, which is an
essential metabolic network in the cell. Q10 has an established role as an electron transporter in the mitochondrial
electron transport system and antioxidant protection. Here we investigated the hypothesis that chronic supple-
mentation of Q10 could lower the cholesterol blood level in patients suffering from lipid disorders and ischemic
heart disease (IHD). We also determined whether Q10 could influence the course of IHD assessed with the Rose
questionnaire for the intensity of stenocardia symptoms. The study was conducted on 13 patients with mixed hy-
perlipidemia consisting of total cholesterol (TC) >300 mg/dL and triglycerides >200 mg/dL who were divided
into those receiving orally either 50 mg Q10 t.i.d. (7 patients) or matching placebo pills (6 patients) over three
months. We assessed TC and its fractions at monthly intervals. The findings were that Q10 significantly decreased
the level of TC and low-density lipoprotein cholesterol by about 20% either, with inappreciable changes in other
lipid fractions. Q10 also had a beneficial effect on stenocardia symptoms, lowering the incidence of chest pain
attacks and the number of nitrate pills ingested. We conclude that Q10 exerts anticholesterolemic effects and is a
viable candidate for adjunct hypercholesterolemia prophylaxis.

Key words: Coenzyme Q10; Cholesterol; Ischemic heart disease; Stenocardia; Angina symptoms

Introduction the mitochondrial electron transport chain of oxi-
dative phosphorylation (Fazakerley et al. 2018;
Coenzyme Q10 (Q10) or ubiquinone is one of  Nolfi-Donegan et al. 2020).

the final products formed in the mevalonate path- The role of elevated blood cholesterol in the
way, next to cholesterol and dolichol (Fig. 1). Q10  development of atherosclerosis became the para-
plays a key role in electron transport in the mito-  digm of medical science. This role is most visible
chondrial respiratory chain cell, and thus in cellu-  in ischemic heart disease (IHD), where hypercho-
lar energy transfer. It captures metabolic H* (pro-  lesterolemia is considered the main risk factor
tons) from the substrate part of the mitochondrial ~ (Lee et al. 2024; Reitzinger et al. 2024). It is as-
matrix consisting of complex | (NADH dehydro-  sumed that a 1% increase in total cholesterol (TC)
genase, complex Il (succinate dehydrogenase), increases IHD risk by 2% (Gotto 1991). Lipopro-
and flavoproteins acting as additional electron ac-  tein oxidation, especially of the low-density lipo-
ceptors for a variety of dehydrogenases (Garcia  protein (LDL) cholesterol fraction, which initiates
Costas et al. 2017; Henriques et al. 2021) and  the formation of atherosclerotic plaques, also
transfers the electrons to the oxygen side. The  plays a significant role in the pathogenesis of ath-
transfer takes place in a series of reducing reac-  erosclerosis (Lankin et al. 2002; Saarinen et al.

tions over complex Il (cytochromes b-cl) to  2024).
complex 1V (cytochrome ¢ oxidase) where molec- The relationship between Q10 and cholesterol
ular oxygen acts as a final electron acceptor while  in the pathogenesis of IHD is unclear. Q10 is pre-
being reduced to water. The electrochemical pro-  sent in the LDL fraction (Johansen et al. 1991).
ton gradient drives the reentry of H* into the mi-  Patients with IHD show elevated LDL levels and
tochondrial matrix through complex VV (ATP syn-  decreased Q10 levels. Therefore, the ratio of Q10
thase), which is linked to high-energy ATP pro-  to LDL decreases, which is considered by some
duction (Biologydictionary.net Editors 2016). authors to be a better indicator of IHD risk than
Q10 also is an antioxidant in cell membranes and  cholesterol itself (Hanaki et al. 1993) Statin drugs
lipoproteins, protecting against the harmful ef-  that lower cholesterol by inhibiting B-hydroxy -
fects of free radicals, including those generated in ~ methylglutaryl-CoA (HMG-CoA) reductase, an
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enzyme limiting mevalonate synthesis, decrease
Q10 levels (Aaseth et al. 2021; Zozina et al.
2023). This suggests that administration of Q10
might improve its ratio to LDL and inhibit the
synthesis of cholesterol, an accompaniment of
mevalonate metabolism (Alegret and Silvestre
2006). This assumption is supported by studies on
rats in which dietary Q10 inhibited the synthesis
of cholesterol in the liver (Krishnaiah et al. 1967).
Q10 also lowers blood lipids in humans, although
the issue of its anti-cholesterol effect, particularly
the dose-response profile, seems debatable (Hu et
al. 2023; Liu et al 2022). Here we re-tested
whether supplementation of Q10 could reduce
blood lipids in IHD. Additionally, we examined
the effect of Q10 on the angina symptoms of IHD.
The research confirmed the lowering influence of
Q10 on TC and LDL as well as IHD symptoms
and indicated the possibility of using Q10 as an
adjunct therapy in the prevention of hypercholes-

terolemia.
Acetoacetyl-CoA

HMG-CoA synthase

v
HMG-CoA

HMG-CoA reductase

v
Mevalonic acid

!

Isoprenoids

SN

Cholesterol  Dolichol Ubiquinone (Q10)

Fig. 1. Simplified scheme of mevalonate pathway
leading to biosynthesis of cholesterol and ubiqui-
none (coenzyme Q10) synthesis. HMG-CoA: B-
hydroxy B-methylglutaryl-CoA.

Patients and Methods

This study was a single-blind clinical trial in
which the researchers were aware of which pa-
tients were receiving the active drug or placebo,
but the patients were not. All procedures per-
formed in studies involving human participants
followed the ethical standards of the National Re-
search Committee and the 1964 Helsinki Declara-
tion and its later amendments or comparable ethi-
cal standards. All patients were informed about
the nature of the study and gave written informed
consent to have it carried out.
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The study was performed on 13 outpatients
showing symptoms of type Il hyperlipidemia, i.e.
increased cholesterol levels with a close-to-nor-
mal level of triglycerides (TG). The study was
"single-blind placebo-controlled”. Patients were
divided into 2 groups: those taking Q10 (Roburis
50; Ripari-Gero, Siena, Italy) at a dose of 50 mg
t.i.d. for 3 months (7 people, all women aged
65+3) and those similarly taking placebo in look-
alike pills filled with sugar (6 age-matched people
both sexes equally). Both Q10 and placebo were
administered in the same-looking capsules.

The qualifying criterion for enrollment in the
study was a baseline cholesterol level >300 mg/dL
in the absence of organic diseases affecting lipid
metabolism. The patients were generally in good
health, had not taken any anti-cholesterol medica-
tions in the two months before or during the study,
and had made no modifications to their normal di-
etary habits. Six of the patients showed clinical
symptoms of coronary artery disease and were
taking nitrates chronically. The course of coro-
nary symptoms was assessed based on the Rose
questionnaire. The levels of TC and its fractions
were assessed after the overnight fast using the
standardized Lieberman-Burchardt colorimetric
method. The assessment was made at baseline be-
fore the trial’s onset, as a control, and then at
monthly intervals for three months. Control and
after the trial’s end, routine biochemical tests were
performed, including the blood count, sugar, urea,
total protein, alkaline phosphatase, and alanine
and aspartate aminotransferases to assess patients'
general condition and detect possible changes due
to chronic Q10 administration. Pulse, blood pres-
sure, and ECG measurements were also per-
formed. LDL was calculated using the Friedewald
formula: LDL = TC — HDL (high-density lipopro-
tein) — (TG/5).

Data are presented as means +SE. The statisti-
cal significance of changes in each parameter was
assessed in successive months in either group us-
ing one-way ANOVA for repeated measures. Dif-
ferences between the patient groups were tested
with an unpaired t-test.

Results

Both groups of patients had similar initial lev-
els of blood lipoproteins. The mean TC values
were 36526 (range 315-504) mg/dL in the Q10
group and 33331 (range 270-431) mg/dL in the
placebo group. Fig. 2 shows the mean changes in
lipoprotein levels in subsequent months of Q10
treatment in 7 patients. In this group, TC



decreased after the first month to 290+16 mg/dL,
i.e. by about 20.5%. After the second month, TC
was 293+23 mg/dL, i.e. 19.7% less, and after the
third month, it increased back to 315+26 mg/dL,
which was still 13.7% below the control level.
These changes in TC were significant across all
Q10 treatment months at p<0.003 with the F-ratio
value of 6.89. Pairwise comparisons showed a sig-
nificant decrease in TC after the second and third
months of Q10 treatment at p<0.005, F=19.07 and
p<0.03, F=8.83, respectively, and a borderline de-
crease after the third months at p<0.6, F=5.16.
The LDL also decreased from the control 277+27
mg/dL to 203+23 mg/dL (26.7%), 203+26.7
mg/dL (27%), and 234+28 mg/dL (15.5%) across
all the subsequent Q10 treatment months (p<0.04,
F=6.41). Pairwise comparisons showed the LDL
was significantly lower from baseline after the
first and second months of Q10 treatment at
p<0.03 each. Generally, a waning of the effect of
Q10 treatment was noticeable after the second
month of treatment, albeit both TC and LDL re-
mained still below the baseline level. Q10 did not
cause significant changes in HDL and TG levels
(Fig. 2). Comparing the biochemistry tests taken
before and after Q10 treatment, no significant dif-
ferences were found that would indicate any side
effects of Q10. Examples of individual responses
to Q10 treatment in the patient with an average
baseline level of TC and an extremely high level
of TC are shown in Figs. 3A and B, respectively.
In the former, decreases in TC and LDL stayed
throughout the entire time of Q10 treatment, while
in the latter, changes in plasma lipids tended to
partially reverse after 3 months of treatment albeit
the reversion was still far below the baseline level.

TC levels in subsequent months of taking Q10
were different from those when taking a placebo
(p<0.05). The TC level and its fractions in the
group of patients taking a placebo are presented in
Table 1. No significant changes were observed
during the three-month time.

The effect of Q10 on clinical symptoms of
stenocardia was assessed based on the Rose ques-
tionnaire. All but one patient scheduled to take
Q10 had angina pain during intense walking per-
ceived as exertion. Two of the six patients also
had pain during walking at normal speed. The
pain varied in intensity but forced patients to take
nitrates. The only patient who was pain-free at
baseline remained so while taking Q10. The an-
gina symptoms improved in all the patients in that
the rest time for the pain to subside decreased in
four patients and the dose of nitrates needed to
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interrupt the pain attack was slashed by more than
half in two patients (Table 2).

Stenocardia symptoms occurred in 4 of the 6
patients taking placebo. These symptoms, as-
sessed in the same way, did not change during the
observation period.
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Fig. 2. Lipid profile in hypercholesterolemia pa-
tients during coenzyme Q10 treatment. Data are
means +SE.
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Table 1. Cholesterol level and its fractions in

blood serum in patients taking placebo.
Months TC |HDL | TG | LDL | TC/HDL
0 333 60 239 | 225 5.26
+31 5 +16 | £30 £0.03
1 329 57 239 224 5.26
+21 5 38 | +15 £0.02
2 318 55 250 | 213 4.55
+15 +8 +37 | 10 +0.04
3 332 52 245 | 238 6.25
+15 4 +20 | %25 £0.02

Values are mean mg/dL + SE. TC, total cho-
lesterol; HID, high-density cholesterol; TG, tri-
glycerides; LDL, low-density cholesterol. Data
are means =SE.

Table 2. Number of patients with stenocardia
symptoms before and after 3-month-long coen-
zyme Q10 treatment as assessed with the Rose

questionnaire.
Q10
Pre Post

Angina pain when walking 6 1
quickly or uphill

Angina pain when walking 2 0
normally

Nitrate dose reduction by half 0 2




Rest time needed for pain to sub-
side
<10 min 1 4
> 10 min 4 1
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Fig. 3. Individual responses to Q10 treatment:

A - patient with an average baseline level of
TC and B - patient with an extremely high level of
TC. TC, total cholesterol; HID, high-density cho-
lesterol; TG, triglycerides; LDL, low-density cho-
lesterol.

Discussion

The present study showed that supplementa-
tion Q10 reduced the level of total cholesterol and
LDL cholesterol while maintaining no significant
changes in the levels of HDL cholesterol and tri-
glycerides in the blood of patients with type Il hy-
percholesterolemia. The cholesterol-lowering ef-
fect was moderate, approximately 20%, but it was
statistically significant and contrasted with the
lack of significant changes in the tested parame-
ters in the group of control subjects taking a pla-
cebo. This effect became visible after the first
month of taking Q10 and lasted for the duration of
its use, i.e., for the next 2 months. The cholesterol-
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lowering effect of Q10 abated somehow after the
third month of its taking but kept staying below
the control baseline. The reasons for the abate-
ment are unclear but plausibly have to do with the
drug’s pharmacodynamics. Drug effects usually
depend on its plasma concentration over time.
This relationship includes a delay between any
change in plasma and biological effects. The rela-
tionship is further confounded by cumulative drug
effects, which in turn have to do with the dosing
schedule (Holford 2022). A waning effect of Q10
on the level of cholesterol might also have to do
with the hormetic bell-shaped response where a
drug exerts an effect at low doses, which is dimin-
ished at higher cumulative doses, complicating
the process of dose-optimization (Proshkina et al.
2024). An exploration of the exact mechanisms of
the waning Q10 effect requires alternative study
designs, which were beyond the scope of this re-
search.

The total cholesterol-to-HDL ratio is consid-
ered a risk indicator having a better predictive
power than the independent values of these indi-
ces. Despite the waning of the Q10 effect over
time, this ratio calculated by dividing the mean
baseline group value of TC by the corresponding
value of HDL at the trial’s end tended to decrease
from 7.8 to 6.5. Although still above the optimal
cut-off level of below 5.0, which is considered
healthy, the decline is a favorable outcome as an
enhanced ratio augurs a higher risk of heart dis-
ease and stroke (Millan et al. 2009).

The reduction in cholesterol noted in the pre-
sent study was accompanied by a marked attenu-
ation of stenocardia symptoms, suggesting an in-
crease in coronary efficiency. Studies indicate the
possibility of lowering cholesterol by exogenous
Q10. The mechanisms of this action of Q10 are
not fully explained. Both cholesterol and Q10 are
by-products of the mevalonate pathway, which
may explain the proportional changes in their lev-
els when mevalonate synthesis is impaired. This
would also explain a reduction in Q10 levels when
using drugs that block cholesterol synthesis by in-
hibiting HMG-CoA reductase (Hanaki et al.
1993). Supplementation of Q10, by creating a rel-
ative excess of it, may reduce the synthesis of cho-
lesterol based on the excess of a reaction product.
It is not unlikely that Q10 might have a direct in-
hibitory effect on HMG-CoA reductase. Animal
and human studies have shown that Q10 may
lower cholesterol, but the exact mechanisms of
this action are yet debatable (Rajesh et al. 2022;
Liu et al. 2022; Hu et al. 2023). The present



clinical trial was not intended to provide insights
into the biochemical mechanisms of Q10 action.

This study had several limitations. The group
of patients was small, and the design was not dou-
ble-blind. The study failed to answer several ques-
tions such as the effectiveness of the cholesterol-
lowering effect with a longer period of Q10 sup-
plementation or the sustenance of effects after
Q10 discontinuation. There was no follow-up be-
yond the three months of active pharmaco-inter-
vention. Nonetheless, the results show a signifi-
cant hypocholesterolemic effect of Q10 compared
to the placebo group and indicate a simultaneous
reduction in stenocardia symptoms. The benefi-
cial effects of Q10 on the myocardium have also
been described by others (Bafadam et al. 2024;
Pan et al. 2024). Such effects may stem from im-
provements in cell mitochondrial energy transfer
by Q10 (Garcia Costas et al. 2017; Henriques et
al. 2021). Q10 also has a distinct antioxidant and
free radical scavenger in the lipid phase of the cell
(Fazakerley et al. 2018; Nolfi-Donegan et al.
2020). It works both per se and by regenerating
oxidized o—tocopherol, another important antiox-
idant of this phase (Karlsson et al 1993). Oxida-
tion of LDL cholesterol is considered to be the
factor initiating the formation of atherosclerotic
plagues in the vascular endothelium (Attiqg et al.
2024; Koga et al. 2024).

Conclusions

The present study showed that supplementa-
tion of Q10 reduced the level of total cholesterol
and LDL cholesterol and lessened the stenocardia
symptoms of ischemic heart disease. Q10 is a safe
agent with no known toxic side effects. It is an en-
dogenous component of cells, its content decreas-
ing with age in some organs, e.g., in heart muscle.
Considering that Q10 has a cholesterol-lowering
effect, prevents LDL oxidation, and improves cell
mitochondrial energy transfer, it seems recom-
mendable to use it in the prevention of hypercho-
lesterolemia and atherosclerosis. Q10 can be used
as monotherapy or combined with drugs, like
statins that inhibit cholesterol synthesis. Our clin-
ical observations have practical implications and
encourage further research on a larger group of
people regarding the effects of Q10 in the phar-
maco-prevention of atherosclerosis.
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Suek Jlopkocku, Meuuncnas [Tokopcku
COSTS OF MEDICAL RECORDS AND TREATMENT COMPLICATIONS: AN OVERVIEW
Jacek Lorkowski, Mieczyslaw Pokorski

ABSTRACT: There are various economic costs included in medical treatment and its complications including
direct, indirect, and opportunity expenditures. A substantive chunk constitutes indirect costs particularly those
related to the process of generating medical records. This article dwells on the medical costs in general, indirect
costs relating to the generation and archiving of an ever-increasing volume of patient records both in printed and
electronic versions, and the economic market value of medical databases. The calculations and estimates provided
in the article are based on data available on the Internet and the authors’ research and empirical evidence gath-
ered in a tertiary surgical referral center. The analysis indicates that well-maintained electronic medical records
can reduce the rate of treatment complications by up to 30% by lessening the administrative burden on physicians
by making them more attentive to the tasks for which they are trained. A switch from paper-to-electronic medical
records could save as many as over 33000 trees being cut down per year in Poland alone. On a world basis,
electronic records obviate the potential rental costs for at least 800000 square meters of storage area for paper-
run documents. The market value of medical databases covering the medical records of the entire world’s popu-
lation is estimated at $100 billion. In conclusion, excessive generation of medical records indirectly results in an
increased risk of surgical complications contributing to staff fatigue and burnout. It also increases direct treatment
costs. Well-maintained medical records supported by artificial intelligence technologies may substantially reduce
the number of complications and thus both direct and indirect costs. The generation of a large nationwide or
global medical record database, aside from the underlying technological progress and advances in currently used
treatments, may lead to substantial fiscal savings.

Key words: Artificial intelligence; Costs; Medical records; Medical complications

The concept of cost health care. Yet this type of cost is often over-
looked. However, in the case of a disease, elimi-

The issue that appears in all economic anal-  nating the opportunity cost is not possible, either
yses, including those regarding the effects of med-  for an individual patient, society, or country. From
ical treatment, is cost. A general concept of costs,  the patient's perspective, if he is a working person,
as defined in economics, means the value of work  his income is reduced due to work abstinence,
or property resources used in each period to obtain  staying on sickness benefits, or having rehabilita-

a specific product or result (Lorkowski and Rauli-  tion services. From society’s standpoint, the em-
najtys-Grzybek 2017). The opportunity cost isthe  ployed patient who is temporarily out of work is
potentially forgone profit that a business or indi-  nonproductive and thus does not contribute to the

vidual consumer could have earned but did not  GDP, which also increases the opportunity costs
due to choosing one alternative over another.  (Raulinajtys-Grzybek and Lorkowski 2021).

Simply put, it is a missed opportunity due to the The concept of opportunity costs in economics
wrong or failed choice. In other words, the benefit  includes what in medical sciences and services is
or profit can be maximized by better decision-  broadly called indirect or social cost (Machaj et
making. The opportunity cost is important since it al. 2014; Swiderska 2017). It is difficult to esti-
is a measure of lost economic opportunities dueto  mate all alternative and social costs according to
the suboptimal use of available resources. The as-  economic nomenclature or indirect costs accord-
sessment of opportunity costs seems to be one of  ing to medical nomenclature related to the pa-
the most important economic analyses related to  tient’s treatment. It is even more difficult to indi-
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cate all alternative, social, and indirect costs or op-
portunity costs in the case of assessing the process
of generating medical records. This article aims to
provide several examples and estimates of the
magnitude of such costs related to both printed
and electronic record versions as well as to esti-
mate the value of electronic medical records.

Costs of perioperative deaths and sickness
absence

The WHO research shows that about 234 mil-
lion surgical procedures are currently performed
in the world each year, 23.4 million (10%) of
which end up with significant complications. This
includes 1 million patients who, unfortunately, die
in the perioperative period (WHO's Patient-Safety
Checklist for Surgery 2008; Safe Surgery Saves
Lives 2008). Analyzing the economic effects of
treatment complications, one should first consider
indirect costs. The most important of them are the
lack of GDP provision by a person on sick leave
and the costs of lost human life in the event of the
patient's death (Lorkowski and Raulinajtys-
Grzybek 2017). Estimating the value of human
life from the standpoint of economics has been
studied since the 1940s. In 1948, the RAND Cor-
poration was established in the US, a think tank
gathering, inter alia, outstanding mathematicians
and economists, who, based on several mathemat-
ical equations, carried out analyses for the US
Army regarding the effects of bombing raids.
These calculations, however, failed to consider
the economic value of the loss of pilots. Correct-
ing the error, one of the economists suggested that
this valuation be based on the cost of training and
replacing staff (approx. $10000-$15000). Over
time, different economists provided different
methods of calculation and different values for
human life. Viscusi and Masterman (2017) have
estimated the life of an average American at $9.6
million. The value of human life depends on the
country of residence. The inhabitants of Norway
($16.0 million) and Switzerland ($14.5 million)
are most valuable. The value of a Pole's life is es-
timated at $2 million. Each analysis of this type
considers the GDP that a given person could gen-
erate.

There is no doubt about the influence of thera-
peutic activities on the indirect costs of treatment
(Mocko et al. 2014). The question arises about the
costs of medical records, i.e., auxiliary activities,
which do not have a direct influence on the treat-
ment procedures (Lorkowski et al. 2021a, 2021b).
The Jvion, one of the world’s leading firms in the

18

analytical research devoted to the prevention of
iatrogenic medical occurrences, including diag-
nostic, therapeutic, and organizational aspects,
based on the 10-year observations, has shown that
the use of artificial intelligence (Al) reduces com-
plications by up to 30%, which also radically re-
duces the costs involved (Evans 2016; Al System
Helps Guide Care for High-Risk Patients in On-
cology 2020). The Al referred to by this firm’s
consultants operates based on big data, which is
largely created using digitized primary and sec-
ondary data from the medical records of a multi-
tude of patients (Lorkowski et al. 2021). This de-
sign allows for the optimization of activities and
the introduction of alert procedures. The inference
is that the existence and universal access to a large
database with the possibility of using Al algo-
rithms could reduce complications by 30%. It fol-
lows that if the number of fatal surgical complica-
tions in the world amounts to 1 million cases per
year, this number could be reduced to about 0.7
million. Significant perioperative complications
could thus be limited to approximately 16 million
people. It follows that if the estimated value of hu-
man life in the world is in the similar range to the
$2 million in Poland, one talks about reducing the
indirect costs by $6 billion. This saving would re-
sult just from a reduction in the number of periop-
erative deaths alone.

According to the Polish National Central Sta-
tistical Office (2018), 7.77 million people were
hospitalized in Poland in general hospitals and
196000 in psychiatric hospitals in 2017. For the
sake of simplicity, let us take that 8 million people
are hospitalized per year. If just 2% or 160000 of
them experienced complications resulting in 30
days of incapacity for work and the GDP gener-
ated by an average employee approximates $43.5
per day, which comes to $1305 per month (Inter-
national Monetary Fund 2023), it would come to
an annual reduction of about $209 million in indi-
rect costs. This is most likely an underestimation.

The generation of medical records involves the
perennial issue of overwrought with repeating
similar routine procedures. There are no studies
that indicate to what extent a repeated perfor-
mance of mundane tedious activities would re-
duce perceptiveness and work efficiency. How-
ever, a 10% efficiency reduction, if not more,
could be anyone's guess. Then, in Poland, there
are about 800000 people treated per year by doc-
tors who are overwrought with bureaucratic activ-
ities. If in half of those people complications arise
that result in a 10-day work abstinence, indirect
costs might reach $1074 million (400000 patients



x 10 days x $43.5 per day = $174 million). This
estimate shows the scale of additional indirect
costs incurred just by sheer medical staff fatigue
related to performing bureaucratic activities. One
such major activity is a monotonous generation of
medical records, which may lead to surgical staff
fatigue and in turn surgical complications leading
to increased treatment costs, both direct and indi-
rect, the scale of which is much greater. In con-
trast, Al-aided well-maintained medical records
can result in a 30% cost reduction. The analysis
above outlined is an estimation whose pur-
pose is not to precisely calculate the amount
of indirect costs but just to show the possible
scale of the issue.

Medical records as an economic value

The estimation of the worth of a database con-
taining medical data is difficult because applica-
ble laws prohibit trading in this type of data. The
market worth can only be assessed by comparison
to databases obtained from other industries on the
market, which might involve a degree of error.
The worth of a single record drawn from a data-
base including basic information such as com-
pany name and postal address, commune and
province, phone number, and a short descrip-
tion of business activity, may currently stand at
$2-3 (Ascentrik Research 2023). A large database
of medical records may be judged advantageous
from both scientific and business points of view
for it contains aspects of new drug designs, treat-
ment effects, and possible complications. Such a
database might have a value 10 times higher per
record than the simple one sold on the Internet dis-
cussed above. A database covering all patients
treated in Poland may be assumed to contain 40-
45 million records. This is much more than the
current population running at 38 million because
medical records of patients who already died are
also kept. The market worth of a record would
then be about $20 and of the entire database $82
billion.

Given a different level of development and
wealth of countries, for further theoretical consid-
erations, let us assume the $10 worth of a record
for a global conservative calculation covering 10
billion world people, which would include de-
ceased patients in some regions. The worth of
such a database covering medical records would
climb up to $100 billion. Although this seems the-
oretical for now, the digitalization of world data
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using Al artificial intelligence might not be a very
distant possibility.

The worth of databases available for sale is
based on their market value. It results from the
economic demand for various quantifiable infor-
mation that accelerates the development of many
fields of science and economy. Because the de-
mand for medical data is large, for instance, in the
pharmaceutical or insurance industries, it could
likely be that the estimates outlined above are not
overstated. Then, we would no longer talk about
the costs of generating medical records but about
the revenues resulting from it. This would be a
paradigm change in the way of thinking about
medical records, no longer as a source of fatigue
and frustration but as a revenue.

Impact of medical record volume on the
natural environment

The generation of medical records involves not
only the costs laid out for doctors, nurses, and ar-
chivists who do the work. There also are costs of
equipment consumption, office supplies, electric-
ity, storage rooms with appropriate temperature,
humidity, lighting, and the system of retrieving
documents one searches for. An accurate calcula-
tion of all costs associated with record storing is a
complex process. Currently, we face an ecological
crisis involving undue paper consumption rever-
berating through the issue of global deforestation.
As outlined above, according to the National Cen-
tral Statistical Office about 8 million people were
hospitalized in Poland in 2017. This number is
surely not overstated, quite the opposite. Some
open departments and clinics also generate medi-
cal records. In orthopedic departments, in the case
of hip or knee arthroplasty, the disease history is
rarely fewer than 50 pages; occasionally it hap-
pens to be as many as several hundred pages. Ad-
ditionally, the patient receives some records upon
discharge in the form of discharge cards, referrals,
and prescriptions. Rarely, all records are com-
pleted correctly from the very beginning, and a
part of it must be reprinted. There are situations
when, for some reason, for instance, discharge be-
fore a procedure at one’s request, medical history
will contain fewer pages of records. Given that
some records, for instance, outpatient records, are
not included in the estimates calculated here, it ap-
pears reasonable to accept 50 sheets as an equiva-
lent of the volume of medical history. With 8 mil-
lion people hospitalized per year, this equals to
approx. 400 million sheets of paper used to make
patient records, settling accounts with the Polish



National Health Fund, Social Insurance Institu-
tion, and other legal bodies. Given that 12000 A4
sheets of paper could be obtained from an average
tree, it comes to a rounded-off figure of 33333
trees cut down per year to print medical records in
Poland (Paper-to-Tree Calculator 1970; Ribble
2024).

Concerning ecology, we should adopt global
thinking because that is the only correct way. If
just about 500 million people are hospitalized an-
nually in the world and the medical records look
alike in each case, then translating that into cut-
down trees, we get a shocking figure of about 2
million trees for annual medical records. The scale
of destruction of the natural environment is enor-
mous. Further, records generated on millions of
A4 sheets must be transported. A standard carton
containing printer paper contains 5 reams, each
with 500 A4 sheets, i.e., a total of 2,500 sheets.
This gives 160,000 cartons, with an annual con-
sumption of 400 million sheets of paper just in Po-
land. The dimensions of each carton are 30 cm X
21 cm x 25 cm or 15,750 cm3. Thus, the records
produced would take 2,520 m3. Realizing that
medical records are just one of several record
types, we must reflect on the way civilization is
going to head. There seem to be other solutions
available in The Information Age known as the
Digital Revolution era.

If the average height of the room in which rec-
ords are stored is 2.5 m, 1008 m? of space is re-
quired to store medical records, assuming that the
entire room from ceiling to floor will be used.
Given the need for passages between the shelves,
the area should be enlarged by 30%. Further, med-
ical records are usually stored for a protracted
time, which might be for up to 30 years per appli-
cable regulations. Let us take the most common
version that the 10-year record storage takes
13000 m? of space. The market value of space is
variable depending on the construction structure
be it basements or special-devoted buildings. In
Poland, it is about $1300 per m? per year. Thus,
the add-on annual market cost of such a space for
storing medical records for 30 years would come
to about $507 million. Here, too, it seems appro-
priate to address the problem on a global scale. If
the number of people hospitalized per year in the
world is 500 million and the storage time for med-
ical records is like that in Poland, about 800000
m2 of space is needed, which corresponds to
16000 apartments of the size of 50 square meters;
some unnoticed expenditures.
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Conclusions

1. Excessive generation of medical records
may be an indirect cause of surgical complications
by contributing to staff fatigue and burnout. This
also leads to increased direct treatment costs.

2. Well-maintained medical records, in line
with Al technologies, may substantially reduce
the number of complications and thus direct and
indirect costs as well.

3. The generation of large nationwide or even
global medical record databases, aside from the
underlying technological progress and advances
in currently used treatments, may become a source
of substantial revenues. This requires the creation
of appropriate legal regulations.
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TPUMETUJIAMUH-H-OKCUJL KATO MAPKEP HA CUCTEMHO BbB3IIAJIEHUE IIPU
ABTOMMYHEH TUPEOUJIUT HA XAIIUMOTO
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TRIMETHILAMINE-N-OXIDE AS A MARKER OF SYSTEMIC INFLAMMATION IN
HASHIMOTO’S THYROIDITIS

Desislav Tomov, Boryana Levterova, Yordanka Uzunova, Maria Orbetzova

ABSTRACT: Diet for many years has been considered a general health determinant. Recent research shows
a connection between gut microbiota composition that is shaped by our diet and lifestyle diseases. Plasma trime-
thylamine N-oxide (TMAO) originates from gut bacteria metabolism of dietary I-carnitine, betaine, and choline.
A number of studies suggest a positive correlation between elevated plasma trimethylamine N-oxide levels and a
risk for cardiovascular diseases, diabetes, and cancer. Recent experimental and clinical evidence shows that
TMAO may serve as a diagnostic and prognostic marker of many pathologic conditions. Therefore, rapid deter-
mination of serum TMAO concentration is of clinical interest.

Key words: trimethylamine N-oxide, TMAO, gut microbiota, diagnostic marker, Hashimoto’s thyroiditis

BnBenenune

ABTOMMYHHUTE 3a0oisiBaHUA Oerexxar
YYBCTBUTEJICH PBCT B OCIETHUTE TOJUHU HE
caMo B 3amaJHOTO OOIIECTBO HO U B pa3BUBa-
muTe ce Ibpxkasu [1]. B cBeToBeH marabd Tu-
peoOUAUTHT Ha XalMMOTO € €IHO OT Haii-
YeCTO CpelllaHuTe aBTOMMYHHHU 3a00JsBaHuUs
Ha ILIUTOBU/IHATA JKJI€3a, C YECTOTA OKOJIO 5%
B TO-TOJISIMAa CTEIEH 3acsraiio JuIaTa OT
’KEeHCKH Ton [2]. Pesynratute oT mpoBese-
HUTE U3CJIC/IBAaHUS MTOKa3BaT HaIu4Ke Ha (a-
MUJTHa OOPEMEHEHOCT MPU Pa3BUTHE HA TOBA
3abosnsiBane [3].

31paBaTa ypeBHA MHUKPOOMOTAa HE caMO MMa
OnaronpusTeH eQexT BbpXy JCHHOCTTa HA HMYyH-
HaTa CHCTEMa, HO M BBbpPXY (YHKIUATA HA LIUTO-
BUJIHATA XkJIe3a. Jlucperyanusara Ha MUKpoOrnoTa
MOXKE Ja MMPpEAN3BUKA HAPYIICHUA B CIIMTCIIHATA
Oapuepa u J1a I0BEJIE JI0 MOBHIIEHA YPEBHA MPO-
MYCKIMBOCT, TO3BOJISIBAHKK Ha OakTepuure u
TEXHUTE TPOAYKTH J1a HABJA3aT B KpbBOOOpaIile-
HHUETO W Ja JOBEIaT JI0 MEePCUCTHpaIla UMyHHA
aktuBanus [4]. BomecTure Ha NIMTOBHIHATA
KJIe3a M YPEBHHUTE 3a00IsIBaHMs TpeobIiaiaBario
CbIICCTBYBAT CbBMECTHO — TUPCOUAUTHT HaA Xa-
IMMOTO U OoJiecTTa Ha I'peiiBC ca eHU OT Haki-
YECTUTE aBTOMMYHHHU 3a00JISIBaHUS HA IIUTOBH/I-
HaTa JKJie3a M YeCTO CE CpellaT 3aeqHO C
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nposnakus [5]. ToBa Moxke 1a ce 00sICHU ¢ yBpe-
JIeHaTa YpeBHA Oapuepa W IMOCIIeABALIOTO MOBU-
[IaBaHE Ha YPEBHUS NIEPMEAOUINTET, KOETO 03~
BOJISIBA HA QaHTUTEHUTE J1a IPEMUHABAT MO-JIECHO
U Jla aKTHUBUPAT UMYHHATa CUCTEMa WU A3 pearu-
part KpbCTOCaHO C U3BBHUPEBHHU THKaHH.

IlenTa Ha HACTOSIIOTO MPOYYBaHE € Ja Hall-
paBH TIperiie]l Ha poiiTa Ha MOBHILIEHA YpEBHA
NPOMYCKJIMBOCT U MeTaboJin3Ma Ha TPUMETHJIa-
MuH-N-okcua (TMAO) u posnsita UM 3a Bb3HHK-
BaHE Ha Pa3IUIHU 3a00JISIBAHUS.

Marepuajan 1 MeTOAH

W3pbpiieHn ca CHCTEMHH TBHPCEHHUS B JIOC-
TBHITHU ITBTHOTEKCTOBU W OMOIMOTpadCKu eNneKT-
pounu 0Oa3u gannu Medline, Scopus, Web of
Science u Google Scholar. KomObunupanu ca
KITFOYOBH IyMH: ,,XPOHUYECH aBTOUMYHEH THPEOH-
JUT Ha XalMMOTO®, ,,CUCTEMHO Bb3IaJcHHE",
,,ABTOMMYHHHM 3a00JIIBaHHsS Ha IIUTOBHIHATA
kKiesa®, ,,upeBHa MUKpoOuroTa“. [Iperneast Oeme
orpanmueH 1o cratuu: 1. B menen tekcr; 2. Ha
AHTJINNCKHU €3HK.

Pe3yaraTu u o0chkIaHe
EnutenHusT cioi uma pasjiniHa MpomyCKiIu-

BOCT B 3aBUCUMOCT OT HETOBOTO Pa3IOJIOKEHHUE B
opranuzmMa ¥ (QYHKIUHTE, KOUTO TpsOBa xaa



W3BIHBA. B cpaBHEHHE C emuTena Ha KOXaTa,
MUKOYHHS MEXYP U CTOMaxa YPEBHUSAT CIIUTEN € C
Hali-rojIsiMa TPOIMYCKJIMBOCT, KOETO € 00yCIo-
BCHO OT OCHOBHaTa My (YHKIHUS Ja MpPOIyCKa
XPaHUTEIHN BEIIECTBA M TEYHOCTH OT UPEBHUS
JyMEH KbM KPBBHOTO pyciio [6]. O6ukHOBEHO, 32
ri1aBHa (YHKIIMS HA SHUTENIa Ha CTOMAIITHO-YPEB-
HUSI TPakKT ce MpHeMa YCBOSIBAHETO Ha XpaHU-
TEJIHU BelecTBA M eJeKTponuTH. [lo-3a1bs00-
YEeHO pasriek/IaHe HA aHATOMUYHUTE ¥ (PYHKIHU-
OHAJITHK MY OCOOCHOCTH TIOKa3BaT M BakKHA CIIO-
COOHOCT 3a peryJaius Ha TPaHCIIOpTa Ha MaKpo-
MOJICKYJIH MKy OKOJIHATA Cpeia U BhTpPEIIHATA
cpena Ha opraHu3Ma upe3 OapuepeH MEeXaHU3bM
[7]. Ot kpuTHuHa BaxkHOCT 3a OaprepHaTa QyHK-
Ul € Ch3JABAHETO HAa MHOTO 3/IpaBU BPB3KU
MEX/y CMUTEIHUTE KIeTKku. KileTkure ce cBbp3-
BaT IO MEXJY CH C MHOKECTBO PA3JINYHU THITOBE
BPB3KH — JIECMO30MH, TUIBTHU BPB3KH, MPUKPET-
BAIlld BPB3KH U KOMYHHKATHBHHU BPB3KH.

Kanxepunure ca rojisMa rpyna 6eitbiu (Haja
100), y4acTBamia B M3rpakJaHETO Ha JIECMO30-
MUTE W MIPUKPETBAIINTE BPb3KH, U OCHOBCH €Jie-
MEHT Ha KjeTbyHaTa curHaimmsaius [8]. TlibT-
HUTE BPB3KH CE M3rPa)KIaT OT OKJIYIWHH, Kia-
VIWHH, aJXEC3HMOHHW MOIICKYTH W TepudpepHH
MEMOpaHHH MPOTEHHH, KATO OCHOBHA POJIS WI-
past knayauaute. DYHKIUATA HA Pa3IHIHUATE
BPB3KH € CBHP3aHa C TIXHOTO MECTOIMOJIOKEHHE -
B alMKaJlHAaTa CH YacT KJICTKHTE Ce CBBP3BAT 110
MEXIy CH IUTBTHO Ype3 T.Hap. TUIBTHU BPB3KH
(tight junctions, TJ), a B ocTananara 4act - 4pes3
JICCMO30MH, TPUKPENBAIlId M KOMYHHKATHBHH
BPB3KH.

3a0oJsIBaHUATA HA IIIUTOBUIHATA XKJIe3a YECTO
ca CBBP3aHHM C HapylieHa QYHKIUS Ha racTPOWH-
TECTHHAITHUS TPAKT — [IbOJHAKHS WK TITyTEHOBA
YyCTBUTENHOCT. [[poJMakusiTa € MIMPOKO pasil-
pocTpaHeHo 3abouisBaHe oOXBaramo okoio 1%
OT CBETOBHOTO HAcelIeHHE, YeCTO MpOTHYAlla C
Hecnelu(pUUHU OTUIAKBAHUS WU JIOPU Oe3CHUMII-
tomuo [9]. TIpu ToBa 3abosBaHe TITHAAUHBT CE
CBBP3Ba ChC CMICHUPUIHHS XEMOKHHOB PELIETITOP
CXCRS3 u crumynupa MOBUIIICHATA CEKPEIUs Ha
3onynuH [10]. HanmnuneTo Ha reHeTHYHA TIPEINC-
no3unwsi, mo-creruanao HLA-DQ2 u HLA-DQS8
€ JI0Ka3aHa MPH MOYTH BCHYKH IMAI[MEHTH C I[HO-
JIMaKusl, HO HE € J0CcTaThueH (DaKTop 3a pa3BUTHE
Ha 3abomnsBaneTo — HLA-DQ?2 ce cpema mpu mo-
Beue ot 1/3 ot 3apaBuTe [11].

Ot gpyra cTpaHa, HaMIUETO HAa TEHETHYHA
NPEUCIIO3ULIVSI MOKE JIa CE JIOKaXKe M Upe3 u3Me-
HEHHATA B TUTBTHUTE BPBH3KU MEXIY CHTEPOIIH-
TUTE TIPH POACTBEHHIINM Ha TMAIHEHTH C IIbOJIHA-
KHs, KOUTO HE ca PasBUIIM KIMHUYHATA KapTHHA
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Ha 3abomsBanero [12]. T'myrenoBara 4yCcTBUTEN-
HOCT € ChbCTOSTHHE PA3IMYHO OT IbOJIUAKHUATA, IPH
KOETO OCBEH TIyTeHa M JIPYTH ChCTaBKU Ha Xpa-
HaTa MOTar Jia MPeAU3BUKAT MOA00HA KIMHUYHA
KapTHHA, KaTO 3bPHCHUTE aMUJIa3a-TPUIICHH HH-
XHOUTOPH WM KbCO BEPUIKHHUTE BBITICXUIPATH C
TpyaHa pe3op6ouus [13]. [IpoyuBaHe npoBeneHo B
yauBepcutera B Toponro (Kanana) BbpXy 31paBu
yYacTHHUIM BHB Bh3pactTa 20-29 rox. mokasBa, ue
NPUEMBT Ha XPaHH ChABbPXKAIIU TIYTCH BOIHU 10
YyCTBUTEJIHO ITOBHIIIABAHE HA Ol2-MaKPOTIO0YIHH
B KPBBTa, KOWTO € MapKep 3a Bb3IAJICHUE U OCBO-
OooxmaBane Ha nuTokuHU [14]. loka3zaHata
BpB3Ka Ce 3ama3Ba J0pH CJell KOPEKIHs 32 Bb3-
pact, moJi, eTHUYecka mpuHajiexHocT, UTM,
¢du3nyecKka aKTUBHOCT, CHEPTUCH MPUEM, TIPHEM
Ha ¢uOpH c XpaHaTa, KAaKTO H3MOJ3BaHE Ha
OpaJHU KOHTPALECTITUBH TPH YKECHH.

3a Bp3HUKBAHETO HAa aBTOMMYHHHS TUPEOUTUT
TFeHeTHYHUTE (HaKTOPHU JAOTMPHHACAT CaMO OT-
qacTu. I[aHHI/ITC IIOKa3BaT HAJIMYUEC HA I10-BHCOKHN
CTOMHOCTH Ha 30HYJIMH IPH JIela ¢ TUPEOUTUT Ha
XamuMoTo B CpaBHCHUE C TE3U C BPOACH XUIIOTH-
PEOHIN3bM, KAKTO M KOpEalus ¢ TeKECTTa Ha 3a-
Mectutennara tepamnus [15,16]. Bwrperpymno-
BUSAT aHAJIU3 NTOKAa3Ba M0-BUCOKU CTOMHOCTH Ha
30HYJIUH TIPH TAIMEHTH C TOBa 3a00JsBaHE U
xunopyHkuus Ha dxnesara [17]. JombiHu-
TEJTHO C€ YCTaHOBSIBA BpPB3Ka MEXKIY TErJo,
WTM u HHMBaTa Ha CepyMEH 30HYJUH, KOETO
MOJIKPETIsl XUTIOTEe3aTa 3a POJIsiTa Ha 30HYJIMHA B
€THOIATOreHe3aTa Ha 3aTIbCTABAHETO U CBbP-
3aHHTE C Hero cmyinernus [18,19].

HesaBucuMo OT pa3nuyHHS UIMYHEH MEXaHH-
3pbM TI0 KOWTO mpoTHhya, Oomectra Ha I'peiiBc
CBIIO CE XapaKTepu3upa C MOBHUILICHA YpPEBHA
MPOITYCKJIMBOCT, KaTro TO-BUCOKUTE HHUBAa Ha
sunononusaxapuau (LPS) ce aconmupar ¢ mo-te-
KbK XUIIEPTUPEOUTUIBM [4].

Beue e n3BecTHO, Ye HOPMATHOTO (PYHKIIHO-
HUpPaHE Ha BCUYKW OPTaHU U CUCTEMH B YOBEIII-
KHsI OPTaHU3bM € CBBP3aHO 10 ToJisiMa CTETeH
CbC CBCTOSHUETO Ha MHKpoOwmora. OT emHa
CTpaHa Ca CEKPETHUPAHUSAT OT KIETKUTE MYKY-
CEH CJIOM, CEKPEeTOPHU MMYHOIJOOYJIUHU, Je-
(heH3MHU U JEBKOLMTUTE B IyMEHA, a OT JApyra
- BIUSTHUETO Ha MUKPOOMOTa BbPXY UMYHHaTa
CUCTEMa Ha OpraHu3Ma 4pe3 B3auMOJAEHCTBU-
eTo ¥ ¢ auMdougHaTa ThKaH B yepBara. Jleu-
HOCTTa Ha IMATOBHUIHATA JKJIe3a CHIIO CE BIUSIEC
JI0 TOJIsIMA CTETNIeH OT Hesl, TOCPEJICTBOM PETy-
JanysITa Ha HOIHMS MTPHEM, EHTepOXeTaTaTHUS
IUKBI ¥ pasTpakIaHeTO Ha THPOHUIHUTE XOP-
MOHH, KaKTO W peryjaius|Ta Ha TpuemMa Ha



MHUHEpaJIi KaTo KeJsA30, NIMHK U ceneH. OcBeH
TOBA, MPH MALUEHTH C TUPEOUIHO 3a00JIIBaHE
Ha JIeUeHUE, MUKpOOHOTa MOXKeE Ja BIHSE BbPXY
pe3opOrusaTa Ha MeIMKaMEHTUTE L-THPOKCHH U
npornuitroypari [20].

Tpumetunamun-N-okcun (TMAO) e Tpetu-
YeH aMHH, KOMTO ce Mojy4yaBa B OpraHu3Ma
gype3 okucienne TpumetwiMamuH (TMA) ot
4epHOIPOOHUTE  (PJIaBUH  MOHOOKCHTEHAa3!
(FMO1 u FMO3) [21]. TpuMeTHIaMUHBT Ce
MOJIy4aBa B pe3yaTaT OT JIEHHOCTTa Ha YpeB-
HUTE OakTepuu MpH METaOOIM3UPAHETO Ha
dhochaTuauIXoNnuH/X0NMH, KapHATHH, OETauH,
JUMETHITIIUIMH U eproTronent [22]. Hakonko
MpOyYBaHUSI CcoOYaT TMOJOXKHUTEIHA Bpb3Ka
Mexay noBuuieHus: mwiasmed TMAO u noBu-
IIEH PUCK OT ChPJACYHO-CHIOBH 3a00JIIBaHUS,
nuabet U pak. CienoBaTenHo ce mpenmnosara ,
ye TMAO e Bpb3KaTa MeXAy AHETaTa, YpeB-
HaTa MHKpoOuota m Oonectra. Excnepumen-
TaJIHU U KJIMHWYHHU JIOKA3aTeJICTBA IOKA3Bart, 4e
TMAO mo3xe fa ydacTBa B €THOJIOTHSITA HA XU-
NEPTOHUS, aTEPOCKIEPO3a, KOPOHAPHA APTEPH-
asHa Gosect, nuaber u ObOpedYHa HeAOCTaThY-
HocT. [lpyru u3cneaBaHust 1OKa3BaT 3alIUTHAN
¢ynkuuun Ha TMAO, xato crabunuzupaHe Ha
MPOTEUHU U 3aIUTa Ha KIETKUTE OT OCMOTUYEH
u xuapoctatudeH crpec. Hueoro na TMAO B
KPBBTa 32 BUCH OT MHOXECTBO (DaKTOPH, BKIIFO-
YHUTEHO ChCTAaB M AKTHBHOCT HA YpPEBHATA MUK-
poOHOTa, MPONMYCKIMBOCT Ha YPEBHO-KPHBHATA
Oapuepa, aKTHBHOCT Ha YEPHOAPOOHUTE €H-
3MMH ¥ CKOpPOCTTa Ha €KCKpelus Ha MEeTHIIa-
munn [23]. [ToBummenute croitnoct H2a TMAO
MIPH YOBEK C€ CBBHP3BAT C PAa3BUTHETO HA CHC-
TEMHO BB3MAJICHNUE, OKCUIATUBEH CTPEC, HApy-
HICHUS B JIUNHMIHATa OOMsHA W pa3BUTHE Ha
arepockiepo3a. CbCTaBT Ha MHKpoOMOTa
OKa3Ba OCHOBHO BIIMSTHHE BbPXY KOHIIEHTPAIIU-
sta Ha TMAO B ruia3mara [24].

3a 1a OTrOBOPH Ha CHbBPEMEHHUTE JUAarHOC-
TUYHM W3UCKBaHMs JabopaTopHaTa MEIUIMHA
TpsOBa Na BKIIIOYBA BCE MO-HAJCKIHU M HH-
(hopMaTUBHYU aHATMTUYHN TEXHUKH. B mocien-
HUTE TOAWHM C€ HaJlarar Mo-IHUPOKO TaHIEM-
HUTE MAacOBH aHAJIM3aTOpH, KOMTO MoOraT Ja
KOMOMHHMpAT HSKOJIKO aHajau3aTopa OT €IuH
WM OT pa3inuyHu THIoBe. C TSXHA MOMOILI MOTaT
na ObJar pa3pabOTEeHH METOAWKH 32 OTKPUBAHE
HAa HOBU OMOMAapKepH C YHMSATO TOMOII Jla Ce M3-
BbpIIBa paHHAa AWArHOCTHKa Ha IIPOMCHHUTE B
MHUKpPOOHOTa 1 YpeBHATA (PYHKIIMOHAITHOCT, C LIl
CBOCBPEMEHHO JICYEHHE Ha TE3W CHCTOSHHUSA, U
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HPEBEHIUS HA Bb3HUKBAHETO Ha XPOHHYHHU aBTO-
MMYHHH 3a00JIIBaHUS.

VYcTaHOBeHH ca pa3iIMyHU METOAU 33 OTKPH-
BaHe Ha TMAO u CBBp3aHUTE C HETO METabo-
JIMTHU B TEJIECHU TE€YHOCTH (ypHHA, IJIa3Ma, ce-
pyM, ¢ekamHa npoba u ap.). Yecto m3non3Ba-
HUTE aHAJIMTHYHU METOJH ca XpoMaTorpadcku
TEXHUKH, BKIIOYUTEIHO TEYHA XpoMaTorpa-
bus-MaccneKTpoMeTpusi,  BUCOKOE(PEKTHBHA
TE€YHa XpoMaTorpadus-TaHIeMHa MacCIeKTPO-
MeTpus, yATpa-epeKTUBHA TE€UYHA XPOMATOrpa-
¢us-maccnekrpomerpust u ap [22].

HeoOxoaumu ca TOMBIHUTETHH U3CIIEBA-
HUsI, B KOMOMHAIMA C APYTH MapKepH, 3a Ja ce
W3SCHH BIMSHUAETO Ha IPOMEHUTE B ChCTaBa Ha
MHUKPOOHMOTa, CBBP3aHUTE C HESl IPOMEHH BBHB
(YHKIMOHAIHOCTTA HAa YpEeBHATA JINTABHULA, U
CHUCTEMHOTO BB3MAJICHUE NPU THUPEOUIUT Ha
XamumoTo

3akiIo4yenne

ExcriepuMeHTanHu OTKPUTUS MOCTOSTHHO
MOKa3BaT, Y€ MOXE Ja HMMa MOTEHIHaHa
BpB3Ka MEX/ly METa0OIUTUTE, IPOU3BEJICHU OT
YypeBHaTa MUKpOOMOTa U PUCKOBUTE (pakTOpU
3a 3a00J1IBaHUS.

3a na pa3liupUM 3HAHMATA CH 3a MeTabo-
JM3Ma Ha XpaHUTEITHUTE BEIeCTBA U HAUMHUTE,
[0 KOUTO JUETaTa MOKE Ja MOBIMAE Ha 37pa-
BETO, TPsAOBA Ja NPOABIDKAT U3CIEABAHUATA 32
Bpb3KaTta Mexay TpuMeTWIaMUH-H-OKCHI U
ypeBHaTa MHKpodopa. Ako Oerie Bb3MOKHO
Jla Cc€ M3I0J3Ba HANbJIHO MOTEHIMATBT Ha
TMAO, Toli MOXe J1a ce MPEBbPHE B HOBA Te-
paneBTHYHA 1€ 3a 1MoJo0psBaHe Ha pe3yiTa-
TUTE Ha MAIEHTHUTE.
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YPEBEH ITPOTEUH CBBP3BAIIl MACTHUTE KUCEJIMHU KATO MAPKEP HA
YPEBHA ITPOIIYCKJIMBOCT
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INTESTINAL FATTY ACID BINDING PROTEIN (I-FABP) AS A MARKER OF
INTESTINAL PERMEABILITY

Desislav Tomov, Boryana Levterova, Dimitar Troev, Valentina Mihailova, Maria Miteva, Yordanka
Uzunova, Maria Orbetzova

ABSTRACT: I-FABP is an intracellular protein specifically and abundantly expressed in the epithelial cells
of the mucosal layer of the tissue of the small and large intestine. Current research studies the role of intestinal
barrier dysfunction as a predictor of autoimmune diseases, including the development of autoimmune thyroid
diseases. The determination of new non-invasive markers for impaired integrity of the intestinal epithelium will be
beneficial for clinical practice, and early interventions to protect the intestinal microbiota may prevent the devel-
opment of autoimmune processes. The aim of the present review is to investigate the relationship between plasma
levels of intestinal fatty acid binding protein (I-FABP), intestinal permeability and the presence of autoimmune

diseases such as Hashimoto's thyroiditis.

Key words: intestinal fatty acid binding protein (I-FABP), microbiota, Hashimoto’s thyroiditis

BnBenenune

[Ipe3 mocienHuTe TOAWHU BpPB3KATA MEXKIY
4ypeBHaTa Oapuepa, MUKpOOMOTa U UMyHHATa CUC-
TeMa I10JyuyaBa Bce MO-TOJIIMO BHUMaHue. Upes-
HUSAT TPAKT € Hali-TOJIEMUST UMYHEH OpraH B 4O-
BEIIKOTO TSUIO M € KOJNOHM3WpaH oT 6mm3o 100
TPUIMOHA MUKpoopranusmu ot none 1000 Buaa,
M3BeCTHHU KaTto Mukpobuora [1]. TIpu ¢usmoso-
TMYHM YCJIOBHMSI 4YpeBHAaTa MHKpOOMOTa urpae
KJII0YOBA POJIS B MOAIBP)KAHETO HA IMyHHATA XO-
MeocTa3a W MOJ0OpSBaHETO HA Pa3BUTHETO Ha
MMyHHaTa CUCTEMA Ype3 TUPEKTHOTO BIMSIHUE HA
TEXHUTE KOMIIOHEHTH U METabOJIMTH BBPXY
WMYHHUTE KJIETKH. Jlucperynamusra Ha MHKpPO-
O0uoTa MOKE Jia MpeJU3BHKA HAPYIICHUS B €IH-
TenHaTa Oapuepa M Ja JAOBene [0 IOBHUILEHA
YpeBHA MPOITYyCKIMBOCT, IIO3BOJISIBAKK Ha OakTe-
pUUTE U TEXHUTE POIYKTH J]a HAaBJIA3aT B KPHBO-
oOpallleHueTo M Jia J0BeJaT A0 MepcHCTUpalia
UMyHHa akTuBanms [2]. Hapymenusta B MUKpO-
OMOTa BOJAT /IO AKTUBAIMSI HA IMyHHATA CHCTEMa
Ha JIOKAJTHO ¥ CHCTEMHO HHBO. JIOKaTHUTE Bh3Ma-
JIUTEIHN IPOMEHH ca OCHOBEH (PaKTop 3a pa3Bu-
THE Ha IOBUIIEHA YpPEBHA NPOIYCKIMBOCT, HO
CBHIIIO Taka OMXa MOTJIM Jla BB3/EHCTBAT U BBPXY
(yHKUMOHANHOCTTA Ha  Jpyru  Oapuepu,
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BKITIOUHUTEITHO KPbBHO-MO3buHaTa Oapuepa. Cek-
peTupanuTe NpoUHGIAMATOPHU LUTOKUHH -
PEKTHO OKa3BaT BJIMSHHE BBPXY XUIOTaJlaMyca,
kato IL-1 u IL-6 cTumynupar oTaesiHETO Ha KOp-
TUKOTPOTIMH OCBOOOXK/IaBaIll XOPMOH — OCHOBEH
perynarop Ha octa XUrnoTajaMmyc-xurnodusa-Hasi-
6w0pex [3]. CekperrpaHuTe CTPECOBH XOPMOHH
OT CBOSI CTpaHa BIMSAT KaKTO BbPXY OCTa XHIIO-
¢u3a-HaOBOpeUHa JKjle3a, Taka M BbpXY [sjiara
€HJIOKpHHHA crcTeMa [4].

UpeBHus MPOTEUH CBBP3Ball] MAaCTHUTE KHCE-
munu (I-FABP) e BbTpekieTh4eH MpOTeHH, Clie-
OU(GUYHO U M300MIIHO EKCHpPECHpaH B EMUTE-
HUTE KJIETKU Ha JIMTaBUYHUS CIIOM Ha ThKaHTa Ha
TBHKOTO W jaebenoto uepso [5]. Jlo MomeHTa ca
onucaHu Hskoiako tuna FABP xapakrtepnu 3a
Chbple, THHKH YepBa, YepeH Apo0, enuaepMuc,
MYCKYJIHH KJIETKH W aauronnty, kato I-FABP ce
HaMHUpa U3KIIOYUTEITHO B CTOMAITHUTE EMUTEITHI
KJIETKU U Te3W Ha upeBHaTa Myko3a [6]. OcHoOB-
HaTa My (DYHKIOHMS € cBbp3aHa ¢ abcopOuusTa Ha
JIBJITOBEPIKHNUTE MAaCTHH KHCENIWHH, KaTo € U3-
BecTeH 1 nojauMop¢ussm Ha FABP2 renute xo-
Jqupaiy TeHKoupeBHUS FABP, koiito ce nzsassBa
¢ ToBHIIIEHa abcopOLys Ha IBITOBEPHIKHH Mac-
THHU KWCEJIWHH, TIOBUIIIEH 001 XOJIECTePO, TPHUT-
JULEpPUIN, KakTo W  HeecTepupuuupanu



JBJITOBEPYKHM MACTHU KUCEJIUHU B [IUPKYJIalU-
ATa M pa3BUTHE HA MHCYJIMHOBA PE3HUCTEHTHOCT
[7,8]. HopmaiHo ce Hamupa B IMTO3071a, HO OBP30
ce TIOBHIIIaBA B LIUPKyJIauusITa npu ucxemus [9].
[Ipoy4BaHHs yCTAaHOBSIBAT, Y€ KOHLICHTpALUs Ha
I-FABP pacte B mma3ma npu 3a00JsBaHUS C yB-
peXIaHe Ha YpeBHATa JIMT'ABUIIA KATO HEKPOTU3H-
pall eHTEPOKOJUT M TIIyTEHOBA HEMOHOCHMOCT
[10]. CrBpeMeHHH H3CIIeIBAaHNS U3y9aBaT POJIATa
Ha qucYHKIMATA HAa YpeBHaTa Oapuepa KaTo
NPEIUKTOP HAa aBTOMMYHHH 3a00JIsIBaHHMsI, BKJIIO-
YUTETHO Pa3BUTHE HA ABTOMMYHHH 3a00JISIBAHHS
Ha MUTOBHIHATA *KJie3a [11].

OmnpenensiHeT0 Ha HOBM HEWHBA3MBHH Map-
KEpH 3a HApYIICH HHTETPUTET HA YPEBHHUS CTTUTEI
me ObJe OT Mmoi3a 3a KIMHUYHATA MPaKTHKa, a
paHHHTE MHTEPBEHIIMU 3a 3alllUTa Ha YpeBHATA
MHKPOOHOTa MOXE J]a MPEIOTBPATH Pa3BUTHUETO
Ha aBTOUMYHHH MPOLIECH.

Llenta Ha HAcTOAIIMAT 0030p € Ja MPOYYUM
BpBb3KaTa MCXKAY IJIaSMCHUTC HUBATa Ha YpPCBCH
IPOTEHH CBBP3BAIl MACTHUTE KHUCEIMHH, YPEBHA
IMPOMYCKIUBOCT U HAJIMYMUETO HA ABTOMMYHHU 3a-
0O0JIIBaHUS KaTO TUPEOUINT Ha XaIuMOTO.

MarepuaJj u MmeToAU

W3BbpiIeHO € ThpceHe B 0a3uTe JaHHU
PubMed, Web of Science, Embase u Google
Scholar mo xirouoBH AymMH “ YpeBeH NPOTEHH
CBBP3BAlll MACTHUTE KHUCEIMHH ~, ‘“‘dpeBHa Mpo-
MyCKJIMBOCT” ¥ “‘aBTOMMYHHU 3a00IsiBaHUs” B
I'BJTHOTEKCTOBH CTaTHUH HA aHTJIMHCKU €3MK I1yO-

JIMKYBaHH! B IOCJICAHUTE ACCET I'OJAUHU.

Pe3yaraTu u o0chkaaHe

[MpolechT Ha WKOHOMHYECKO DPAa3BHTHE JIO-
BEX/1a JI0 Pa3BUTHE HA CUCTEMUTE 32 JOCTaBKa Ha
XpaHH, IPHU KOETO KaueCTBEHATa XpaHa CTaBa J0c-
THIIHA, HO 3a€JHO C TOBAa HE3IPaBOCIOBHATA
XpaHa cTaBa OIlle T0-/I0CThIIHA. B fombiHeHue Ha
TOBa B CBETOBEH Mallad KATOPUUHUAT MPUEM 3a
nepuoaa 1970 — 2005 ce yBenuuana 6e3 3HaUCHUE
OT HMBOTO Ha Pa3BUTHE Ha KOHKPETHATA IbpKaBa
[12]. Pa3BuTuTEe CTpaHM KOHCYMHpPAT CPEIHO
3366 kcal/nen B cpaBHEHHE ChC CPEIHUTE CTOM-
HOCTH 3a meinus cBiaT — 2868 kcal/men, ¢ Te3u B
pasBUBAIIUTE ce CTpaHu — 2721 unu B Hali-cnabo
pasButhte ctpanu — 2324 [13]. 'omsma gact ot
SHEPTUHHUAT MPHUEM ce JBJDKU Ha XpaHu Ooratu
Ha MOHO- W TU3aXapu/IH, )KUBOTUHCKH IPOTEHHH,
Ma3HUHU U COJI, & TOBa MOXE /Ia C€ pas3riexaa
KaTo e/lHa OT OCHOBHUTE MPUYMHU 3a BH3HUKBA-
HETO Ha TIOBHUIIIEHA YPEBHA MTPOIYCKIMBOCT, & OT
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TaM ¥ JI0 Bb3HUKBAaHE Ha 3a00JISIBAaHMS aHTaXHU-
paiiy MMyHHaTa CHCTeMa Ha opraHu3Ma. Mexa-
HU3MHTE Ha [CUCTBHE HA CHCTABKHTE Ha TE3U
XpaHH ca KAKTO JUPEKTHHU TaKa M OMOCPEACTBAHH
gpe3 IPOMEHNUTE B MUKPOOHOTA.

BHCOKOTO chabpKaHHe HAa IPOCTU BBIJTICXU/I-
paTH B XpaHaTa BOJH JI0 MOTHCKAHE CKCIPECHUSITA
Ha MYKyCHHTE I'€HH U HamaJlsiBaHe Ha JieOenHaTa
Ha MyKYCHHUS CJIOH, a ChIIO TaKa MOTHCKA U eKCII-
pecHsTa Ha MOJIEKYJIUTE Y4acTBAIlH B IUTBTHHUTE
BPB3KH, M KaTO pE3yaTaT BOJM JO MOBHIICHA
ypeBHa mponyckinBocT [14]. OcBen ToBa yBenu-
YyaBa KaralMTeTa HA yCBOSBAHEC HA CHEPIUS OT
XpaHarta U HeWHOTO CKJIaJupane moja ¢popmara Ha
suniau [15]. Crumynupa nponudeparus Ha 6ax-
TEPHUUTE B YepBaTa, KATO M3MECTBA OTHOIICHUETO
Ha npeacraButenure Ha Firmicutes/Bacteroidetes
B 10J132 Ha IIbPBUTE, a Ta3H MPOMsHA BOJIU U JIO
YBEIIMYCHO MPOU3BOJICTBOTO HA JIUIONOIHM3aXa-
pumu [16]. Jlunononuzaxapumute ca (akTopH
ydaCTBallld aKTUBHO B HUCKOCTCIICHHOTO Bb3IIa-
JIeHHe, KaKTO M MOCPETHUK MPU Pa3BUTHETO Ha
penuia 3a00sIBaHUs BKIIFOYUTEITHO 3aXapeH Jua-
Oer Tun 2. B gombiaHeHue MIOBUIIEHUTE HUBA Ha
JIMTIONONM3aXapH/IH C€ CBBP3BAT KAKTO C HAMAaJls-
BaHE JbJDKUHATA Ha TEJIOMEPUTE, TaKa U C IOBHU-
IIeH OKCUAATHBEH cTpec [17].

EﬂHa rojsiMa 4acCT OT IbPKCHUTE XpaHU, OCO-
OCHO Te3W MBPKESHH B ABI00YNHA, ChIBPKAT aK-
POJIEHH, KOWTO ChIIIO BOJM JI0 HapylllaBaHe Ha Oa-
puepHarta QyHKIMS Ha YPEBHHS SITUTEI KaTO pas-
pylliaBa IUTBTHUTE BPB3KH, MPEIU3BHUKBA MOBH-
IIEHa MPOIYCKIMBOCT, KOETO JaBa Bb3MOXHOCT
3a HaBJIM3aHE Ha JIUTIONOIN3aXapHIUTE B KPbBTA
[18]. BucokoTo chabpikaHHe Ha JUIHANA B Xpa-
Hara ChIIO BOJIM JI0 TPOMSIHA Ha ChOTHOLICHUETO
B noJi3a Ha Firmicutes [19].

[MoBuIIeHaTa KOHCYMAIlMs HA COJ C XpaHara
NPEIM3BUKBA BBH3MAIUTEIIHA PEAKIHMs B YPSBHHS
ermren [20]. 3aeano ¢ ToBa ce HabmrogaBar u
IPOMEHH B ChCTaBa Ha MHUKPOOHMOTA C HaMas-
BaHE MPEJICTABUTEINTEe HA OyTHUpAT-MPOLyLUpa-
mmre Lactobacillus [21].

[TpomenuTe B MUKpOOHOTa CBHP3aHU C Hama-
JIsIBaHE Ha TPOM3BEKAAHUTE U OTACISHU KbCOBE-
PHXKHU MAacTHH KHCEIMHH BOIU JI0 HAPYIICHO
XpaHeHe Ha eMUTETHUTE KIeTKH [22].

I-FABP e mambsk mporenH ¢ maca 14 kDa,
KOWTO € YyBCTBHTEIICH MapKep 3a YBpPEKIaHEe Ha
ThHKOUpeBHHUs enutel [23]. bazaqHOTO My HHUBO
B IJIa3Mara € HHAUKATOP 3a (GU3HOJIOTHYHOTO Bb-
300HOBSIBaHe, I0KATO MIOBUILICHUTE HIBA CE CBBP-
3BaT ChC CTPYKTYPHH HapyIIeHHUs B enutena [24].
IIpy manueHTy ¢ MIyTeHOBa HEOHOCUMOCT, U3K-
JIOYBAHETO HA TJIyT€Ha OT JWerara BOIH JI0



HaMallsiBaHe HA THKAHHUTE TPaHCTITyTAMHUHA3HH
aHTHUTEJa, HO HMBaTa Ha i-FABP moke 1 1a ocra-
HaT CTa0MITHO BHCOKH, KaTO KOpEJIHpaT OCHOBHO
CbC CTPYKTYpPHHUTE HapyLICHHS B JIMTaBULATa
[25]. TIpu cucTremMHn 3a00IBaHMS KAaTO 3aXapeH
nuabet tum 2 HUBaTa Ha i-FABP ce yBenmuasar ¢
HarpeaBaHe Ha 3a00JIIBAaHETO M BIIOIIABaHE Ha
TITHKEMHAYHIST KOHTpOI [26].

[IpoyuBane mpu OomHu ¢ 6omectTa Ha ['peliBc
MOKa3Ba HaJM4YWe Ha MOBHIIEHW CTOWHOCTH Ha
MapKepHuTe Ha YpeBHA MPOIYCKIMBOCT, i-FABP,
30HYJIVH, JIATIONONU3axapuau U D-nmakrar, Karo
TE3U CTOMHOCTH MOJKE J]a C€ M3I0JI3BAT KaTo Ipe-
nukTopu 3a HuUBaTa Ha TRAB, kakto u 3a Te-
»ecTTa Ha 3abomsBaneTo [2].

TupeonuThT Ha XalIUMOTO € CpeJl aBTO-
WMYHHHTE 3a00JSIBaHUs C Hal-BHCOKA YECTOTA B
chBpeMeHHOTO obmiecTBo [27,28]. Ilybiukysa-
HUTE JIO MOMCHTA JIaHHH TOKa3BaT HAIWYHE Ha
MOBHIICHA KOHIIEHTpAIMA Ha MapKep 3a YpeBHA
MPOMYCKJIMBOCT KaTo 30HYJIUH TpU TOBa 3a0071s-
BaHe, HO BCE OIIe MPOYYBAHUATA C MAPKEPH IO-
Ka3Balll T0-CEpHO3Ha yBpeJa CBbp3aHa ChC 3a-
ry0a Ha KJISTKU ca orpanuucHu [29].

3akiIoueHue

buomapkepute Morar He caMoO Ja OCHUTYpPST
OCHOBA 3a MAarHOCTHKA, HO M J]a Haco4aT MeJIH-
[MHCKUTE CHELHAIUCTH MpU U300pa Ha crpare-
MU 32 UHTEPBEHIIUS. Y CTaHOBIBAHETO Ha Hapy-
IIeHa YpeBHA (QYHKIMS U TIOBUILIEHA YpEBHA MPO-
MYCKIMBOCT MPEAINOJara, 4¢ MOXeM Jia ce HaMe-
CHUM B paHHUS CTaAuii Ha 3a00JsBaHETO, 3a Ja
BBH3CTAHOBUM YpEBHATA IIJIbTHA BPb3Ka, Ja BH3C-
TAaHOBUM YpeBHATa Oapuepa U Ja MpeAoTBpaTUM
MHUTPHPAHETO Ha YPEBHUTE HMYHHH KICTKH U
BB3IAJIUTCIITHUTC (I)aKTOpI/I H3BBH YCpBara.

B nombiHeHHE, Bb3CTAHOBSBAHETO HA YPEB-
HaTa MHKPOOHA EKOJIOTHsl MOXKe J1a Ob/Ie OCTHT -
HATO 4Ype€3 NUCTUYHU IMPOMCEHHU, KATO HAIIPUMEP
MpUEeM Ha XpaHH C BUCOKO ChbpiKaHue Ha HGudpu
Y HUCKO ChIbP)KaHUE HA MA3HUHH, TIPOCTH BBIJIE-
XHPATH U COJI, KOETO IIe HAChPYH TPAHCPOPMH-
paHeTo Ha MUKPOOHUS METAaOOIM3bM B ITPOTHBO-
BB3MAIHUTEIICH.

BaaropapnocTn
ToBa npoyuBane ce n3BbpIIBa C prHAHCOBATA

noakpena Ha Meaunuacku Y HusepcuteT — [Lnos-
auB mipoekT Ne HO-06/2023
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INPUJIOKEHUE HA XPOHOPAPMAKOJIOTHUATA ITPU TAHIMEHTH
C AHKMJIOJIM3UPALIl CHOHJUJIOAPTPUT

Jlaga Annpeesa, Auna Tomoposa

APPLICATION OF CHRONOPHARMACOLOGY IN PATIENTS
WITH ANKYLOLYSING SPONDYLOARTHRITIS

Lada Andreeva, Anna Todorova

ABSTRACT: The subject of this article are patients with ankylosing spondylitis and the possibilities of im-
proving the control of morning pain and stiffness characteristic of the disease by applying the principles of chro-
nopharmacology. Chronopharmacology uses knowledge of biological rhythms to develop an optimal pharma-
cotherapeutic plan. The aim was to study and summarize the modern medical literature on the subject by means
of the methods of analysis of the information obtained by keywords in specialized electronic medical databases.
In conclusion, it can be said that the results of the study of the available literature show the importance of applying
the principles of chronopharmacology to achieve optimal pain control, manage morning stiffness and improve
therapeutic results in patients with ankylosing spondylitis.

Key words: ankylosing spondylitis, chronobiology, chronopharmacology, nonsteroidal anti-inflammatory

drugs.
BnBenenne

Anxmnonusupamumst cuonawioapTputr (AC),
U3BeCTEH olle U kaTo bonect Ha bextepes, € nmpo-
TOTHITHT Ha TojIsiMaTa rpyra Ha CIIOHIAI0ApTPO-
natunte [4]. IlpeacraBisiBa XpOHWYHO IPOTH-
4aio, Bh3MAIUTEIHO, PEBMATOIOTHYHO 3a007Is-
BaHE C HEHAIBJIHO H3SICHEHa MHOTO(aKTOpHA
etrosorus. OCHOBHO ce 3acsAraT Cakpo-HiInad-
HUTE CTaBU U TPBOHAYHHUAT CTHJIO, MO-PSIIKO U
nepudepHUTEe CTaBU — paMeHHa, KOJSHHA, Ta30-
Oenpena [25]. 3a00siBaHETO MMa U U3BBHCTABHU
n3siBU (TIO-HOBHAT TEPMHUH € EKCTPaMyCKYJIHH
W3SIBH) — OCTBP MPEJICH YBEUT, ICOPHA3UC, BH3IIa-
JUTEITHU YPEeBHU 3a00ISIBAaHHS, TUXATEITHH U ChP-
JIEYHO-CHA0BU YCIOKHEHHUS, OCTeonopo3a U Jip.
[16]. IIbpBure cumnTomu Ha AC HacThIOBaT B
MJazia Bb3pacT [8], OOMKHOBEHO TpeTa JeKana u
ca acoIlMMpaHH B TOJISIM IPOIEHT OT CIy4auTe C
HaJIMYUETO Ha MOJIOKUTENHU Pe3yaTaTH 3a 4o-
Bemikus JieBkonuTeH antureH HLA-B27 [3]. B
paHHUTE CTaguM Ha OOJecTTa ca XapakTepHH
00JIKa ¥ CKOBAHOCT B JIyMOaJIHaTa 4acT Ha rpb0-
HA4HUS CTHIO, yMopa u Jiowl ¢bH [23]. bonkara u
CKOBAaHOCTTa Ca CIICACTBUE Ha BB3IMAIECHUE B 00-
JIacTTa Ha CTAaBHTE, KOETO C€ MOAIbpKa OT XpO-
HUYHOTO aKTWBHpaHe Ha T-mumbonut U mpo-
OYKLUSATa Ha TPOMH(IaMaTOPHU TUTOKUHH [ 15].
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B mo-HanpeaHanu craguy Ha 3a00JSIBAHETO aK-
TUBHOCTTA Ha BH3MAJIEHIETO HAMAISIBA, HACTHIIBA
MOCTETIEHHO BKOCTSIBaHE Ha TPHOHAYHUS CTBHIO,
ToraBa ImpeoOiagaBa BTOpPHUYHATA MYCKYJIHA
0omKa, BCIeICTBUE HAapyIIeHaTa OMOMeXaHnKa Ha
rppOHaka [20]. B mombiaHeHue, NPy HAIMEHTH C
AC B HampenHan cTajuii € HANMWIE W OOJNKa OT
KOMIIPECHOHHHU (PpaKTypy Ha NpELUICHU MOpaan
M3pa3eHu OCTEONOpo3HH npouecu. OCHOBHA LIeT
B JICYEHUETO HA AHKWIOJIN3UPAI CIIOHINIOApT-
PUT € J1a ce MoJ00pH KauecTBOTO Ha JKUBOT, CBBP-
3aHO CBC 37IPABETO, Ype3 KOHTPOI Ha CHMIITOMHTE
W BB3MAICHUETO, MPEJOTBpaTsIBaHE Ha IPOTpe-
CHUBHM CTPYKTYPHM YBPEKIAaHUS U 3amas-
BaHe/HOpMan3upaHe GyHKIIMUTE HA TPhOHAYHUS
CTBJIO, KAKTO W COILHUAIHOTO U MPO(PECHOHATHO
WHTErpUpaHe Ha nanuenra [24].
XpoHodapmMakoioruara e Hay4na oomnacr, ¢o-
KyCHpaHa BbPXY W3y4aBaHETO BIUSHHUETO HA OU-
OJIOTUYHHUTE PHUTMH BBPXY (hapmakoTepamusTa,
T.€. KJIOH Ha (papMaKoJIOTusTa, U3ydaBalll 3aBUCH-
MOCTHUTE MEX/y BpEMETO Ha ITpUjIaraHe Ha JeKap-
cTBOTO M HeroBus edekt [2]. [ToBeueTo acniekTn
Ha (U3HOJIOTUATA U MOBEACHUETO Ha 0O3alHU-
LUTE BapupaT B 3aBUCHMOCT OT BPEMETO Ha JIeHS,
OnaromapeHue Ha eHIOTEHHHUTE IUPKaTHI YacOB-
Hunr. ETo 3amo mMHOTO acrektu Ha (apmakoiio-
TUSTa U TOKCUKOJIOTHSTA CHIIO €A 3aBUCHMHU OT



cpuTe 24-9acoBu 4acoBHHIM [5]. XpoHOTepa-
MUsITa M3ydaBa ONTHMAIHOTO BpeMe 3a MpHiia-
raHe Ha JICKapCTBa, 3a Jia Ce MOA00PH LSTIOCTHUST
KOHTPOJI Ha 3a00JISIBAHETO U JIa CE CBENAT JI0 MU-
HUMYM CTpaHHYHHUTE ePeKTH OT JeueHneto [9].
PanpomMu3rpany KIMHIYHY POYYBAHHS JIEMOHC-
TpUpaAT TOJOOpSBaHE Pe3yATaTUTE Ha TMAIUCH-
THTE TIpH JICUeHHEe, 0a3upaHo Ha XpoHOo(apMaKo-
JIOTHATA, 0OCOOCHO 32 OBJIAIBaHE Ha OOJKaTa MpH
CTaBHH, BH3NAIMTEIIHA U aBTOMMYHHH 3a00JIsIBa-
HUs, KaKTO W NpH OHKo3a0ossBanus [17]. Usc-
JIeIBAHVSI TIOKA3BaT 3HAYUTEITHH PA3IUKHA MEXKIY
MAIUCHTUTE B [IUPKATHUTE PUTMHU Ha OpraHu3Ma,
KOETO TPEOIpeeisi U 3HAUUTSITHUTE BapUaI|H
B OTroBopa Ha xpoHoTepanusra [2]. Toa Hamara
MPUJIaraHeTo Ha HHAMBUIyIM3UpaHa XpoHodap-
MakoTepamnus, ChoOpa3eHa C WHAHBHUIYATHUTES
XapaKTePUCTHUKH Ha MAIUeHTa U OCOOCHOCTUTE Ha
HEroBOTO 3a0ojsaBane [14].

Men

[a ce mpoy4u u aHanu3upa CbBpeMEHHAaTa Ha-
y4Ha MEAUIMHCKA TUTepaTypa, OIIcBala XpoHo-
dapmakosnoruara, KaTo Ul OT KiacudyecKara
dapmakonorus MU NPUIOKEHUETO Ha HEHHHUTE
NPUHIMIM BbB (apMakoJOTHYHOTO JIeUeHHE Ha
MAIUEeHTH ¢ AHKWIONU3KpAIl CTIOHAUIOAPTPUT.

MaTepnaJm H METOAHN

3a peanm3upaHe Ha NOCTaBeHATa 11e1 UHDOP-
ManusTa Oemre chOpaHa OT Pa3IMYHA METUIINH-
CKH eJIeKTpOoHHHM 0a3a nanuu — Pub Med, Scopus,
Medline, Google Scholar ot nHayanoTto Ha 21. Bek.
Tepcenero Oemie MO KIFOYOBU TyMH: aHKUJIOIH-
3Wpan] CHOHAWIOAPTPUT, XPOHOMAPMAKOIOTHSL,
¢dapmaxorepanust, HCIIBJI u ap.

* Xponobuonozua u xponogapmaxonocus —
CouHOCM

LIMKIUYHUAT XapakTep Ha (PU3HOIIOTHYHHUTE
NPOLIECH, U3CIIEABAHU OT XPOHOOHOJIOTHATA, € 3a-
Oensi3aH omie oTaBHa. EnmHa oT mbpBUTE MyOsH-
KalliK € CTaTusiTa Ha mpodecop mo ¢apmakono-
rus B YHusepcurera B Mena — Kpucrod Buixemm
Xroenana — koiTo otdenssea npe3 1797 r., ye
OCHOBHHUSAT PHUTBHM, ONpEIeNsil (QyHKIHOHUpa-
HETO Ha TSIO0TO, € 24-4acoBUAT (OTONEPUOIH-
3pM. Jlpyra BaxkHa myOnHKaius, MOCBETEHA Ha
OWoJIoTMYHATa PONS HAa IMPKAJHUTE PHUTMH, €
cTatusiTa Ha QpeHcKus uscnenosaten — XKynuen
’Kozed Bupeii — kotito orOensi3Ba npe3 1814 r.,
4e ,,BCHYKH JIEKapCTBa HE ca eIHAKBO e(PeKTHBHH,
MIPUETH B pa3IMYHU 4acoBe Ha AeHs  [13].
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IloBeuero aciekTr Ha (HUZNOIOTHATA U TTOBE-
JIEHUeTO Ha O03alHUIINTE BapUPAT B 3aBUCHMOCT
OT BpEMETO Ha JieHs, O1arogapeHne Ha eHIOTeH-
HUTE IMpKagHU dacoBHuIM. CynpaxuazMaTHd-
HOTO sApo (SCN) B MO3BKa CE CUMTA 32 OCHOBHHS
YaCOBHHK, 3a/IBIDKBAIIl YOBEIIKOTO TsUI0. Bebi-
HOCT MMa MHOXECTBO YaCOBHHIM 10 MOJIEKY-
JIIPHO HHUBO, KOUTO PabOTAT B TaHAEM (Upe3 TCHU
¥ BepuTH 3a oOpaTHa Bph3ka) ¢ SCN, 3a ma pery-
nupat ¢usuoinorusata Ha Tsuoro [10].. Eto 3amo
HE € M3HEHAJBalllo, Y€ MHOI'O OT SIBJICHUSTA Ha
(hapMaKoJIOTHATa ¥ TOKCUKOJIOTHATA CHIIO CE€ KO-
nebadT crmopen chiuute 24-4acOBU YaCOBHUIIH.
EsxenneBHUTE KOJeOaHMs B U300UIHMETO OT MPO-
TEHHH, HE0OXOIMMH 33 a0COpOIIHATa HA JIeKaPCT-
BOTO MJIM METa0O0JIM3Ma, BOMAT 10 ITMpKagHa (ap-
MaKOKHWHETHKA, a KOJIeOaHUsITa BbB (DU3HOJIOTUY-
HUTE CHCTEMH, HACOYCHH KBbM TE3H JIEKapCTBa,
BOJISIT A0 IMpKagHa (hapMakoguHamuKa. Te3u ya-
COBHUIIUM MMPUCHCTBAT B IMOBCUCTO KJICTKU HaA Ts-
JIOTO, OPTaHU3UPAHU 110 HepapXuieH HaYHH.

» borkama npu Anxunonusupawy cnonounoap-
mpum

Bonkara B mymbGanHara o0macT Ha TpbOHAYHUS
CTHJ0 NP MAIMEHTH C AHKWIOIU3UPALL CIIOH-
nunoaptput (AC) ce xapakTepusupa ¢ IOCTe-
MEHHO Hayalo, B IPOABIKEHHE Ha MecelH, Hac-
THIIBAa IIPE3 BTOpATa MOJIOBHHA HA HOILTA, KOETO
BOJM JI0 HapyllaBaHE KaueCTBOTO HA CBHHS, CYT-
pellHa CKOBAHOCT U IOCTEINIEHHO OTrpaHHyYaBaHe
MOJBIDKHOCTTa Ha Tsu1oTo. bojikara ce omucsa
KaTo IbJI00Ka, B CeAaIMIIHATa 00J1acT, HACThIIBA
B CIIOKOMCTBHE, OOMKHOBEHO IO BpeMe Ha ChH
CHJIHO HapacTBa, KOETO BOJH 110 chOyxaane. [Ipu
IBKeHHne Ooikata HamansBa. bonkara mpu AC
vMMa Bb3NAJIMTENEH XapakTep. Hecrepouanu mpo-
THBOBB3NAINTEIHU cpencTBa U aHTU-TNF Tepa-
UM Ce U3II03BaT 32 OBJAJIBaHE Ha Bh3MAIUTEN-
HUS TIPOIEC, TOKATO TIIIOKOKOPTHKOCTEPOHUINTE
Ce M3IOJI3BAT IJIaBHO 3a JIOKAIHA Tepanus pu Ie-
pudepHH nU3ABU Ha OojecTTa, Thi KaTo CUCTEM-
HaTa Tepamus C HUCKU JIO3M INPH AKCHAIHUTE
M3SIBM C€ CUMTa 3a Mmo-mMajko edektuHa [21]. C
HampenBaHe Ha OojecTTa, NPH HEHABPEMEHHO
MIOCTaBeHa TOYHA JMArHo3a W MpeanpueTa aaek-
BaTHA Tepanws, 00JKaTa MOXe Jla ce U3MECTH H B
TOPHHUTE OTAENH Ha TPBOHAYHUS CTHIIO, 1a HACTh-
T nepudepHd W U3BBHCTaBHHU YCIOXKHEHHS,
XpOHU(UIIMPAHE HA BB3MAINTEIHHUS TPOIEC C
MOCIIEABAIIOTO BKOCTEHSBaHE Ha TPHOHAYHHS
cTba0 (T.Hap. TUI ,,0aMOyKoBa mpbuKa“) [1].


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10086940/#papr13149-bib-0001

* Unousuodyanuzupana hapmaxomepanus Ha
boakama upe3 NpUHYUnRUMe HA XPOHOPApMAaKo-
Jo2uama

W3xoknaiiku OT XpOHUYHUSI XapakTep Ha 0o-
necTHHA Tmporiec, nmamuentute ¢ AC ca momio-
YKEHH Ha JBJITOCPOYHA Tepanus ¢ OOIKOYCIIOKOs-
Balld U O0JIECT MOAMPUIMPALIH JIEKapCTBa, KO-
€TO HaJjara rmo-B3MCKaTeJIeH KOHTPOJI Ha TSIXHATa
Tepanus C [ed MPEeBeHIHs Ha MPoOJIeMH, CBBP-
3aHH C JIEKApCTBEHATa Tepamsl.

OntumusnpaHeTo Ha GapMakoTepanusTa, Ch-
o0Opa3eHa ¢ OCHOBHHTE IpaBmiia Ha KIMHWYHATA
(apMakosorus, o3HauaBa MaKCUMajlHa HHIHBH-
Iyalu3alysi, OCUTypsiBallla Hali-BHCOKa e(heKTUB-
HOCT ¥ CHUTYPHOCT B TEpamusiTa Ha KOHKPETHUS
naruedT. Heo6xonnmo e na ce B3eMar 1o BHU-
MaHHe MHOKECTBO (PaKTOPH, KOUTO ca PelIaBaliy
10 OTHOIIIEHUE YHUKAITHOCTTA B JICYEHUETO Ha J1a-
JIeH TIAIIMeHT, KaTo HallprMep Bh3pacT, MO Ha Ta-
IIUCHTA, CHITBTCTBALIM 3a00JSIBAHMUS, CTICIUATTHH
(U3NOJOTHYHH CHCTOSHUS (HAmp. OpeMeHHOCT,
KbpPMEHEe, eKCTPEMHH BH3PACTOBH TPYIH), TIOIH-
(dapmakoTrepanus W noydnparmasus (0coOeHO
CBBP3aHH C MMOBUIIIEH PUCK OT JIEKapCTBEHH B3au-
MOJICHCTBUS) U CTIeNU(UIHAS OTTOBOP HA IMaIl-
€HTa KbM MPHJIOKEHOTO JIEKApCTBO BCIEACTBHE
YHHMKaJIHOCTTa Ha YOBEUIKUS reHoM. llposexna-
HETO Ha Tepanus Ipu MpociesiBaHe KOHIEHTpa-
[UATa Ha OTPEIENIeHH JISKAPCTBA B KPBBTA CHIIO
€ e/lHa OT Bb3MOXXHOCTHUTE, IIO3BOJISBAIIA UHIH-
BUIyaJU3UpaHe Ha JIeYeHHeTo. BaxkeH MOMEHT ¢
IIeJT TIOCTUTaHe Ha ONTHUMalieH epeKT € BPeMeTo
Ha MPUeM Ha JIeKapcTBaTa — IpeMeT Ha pa3riiexk-
naHe oT xpoHogdapmakosorusra [6]. [lonactos-
IeM TPeIUCBAIUSAT JIeKap ce choOpa3siBa ¢ Bb3-
pacTTa, 1moJyia ¥ MHIUBUIYATHATE (PU3HOIOTHYHI
W TaTo(QHU3UONIOTHYHN CHCTOSHUS (HAIMYME Ha
CBITTCTBAIM 3200JIsIBaHMSA), 32 Ja C€ MPEIBUIN
MOTEHIIMAIHATA TT0SBa HA JIEKApPCTBEHU B3aMMO-
NEefCTBUS B pe3ynTaT Ha IpUJIaraHeTo Ha TMOJH-
¢dapmakorepanus. Konnenuusita 3a dapmaries-
TAYHH TPUKH, ¥ B YACTHOCT MPETIIeIHT Ha U3IIOJ-
3BaHMTE JIEKAPCTBa — 71033, BpeMe 3a ITPHUEM, ChIIO
Wrpae ChIIECTBEHA PO B HMHIUBUAyaIH3Hpa-
HeTo Ha (apmakotepanusarta [18]. 3apaBero u
0JIarOCHhCTOSHUETO Ha MMAlUeHTa ca OT MIbPBOCTE-
MeHHo 3HayeHne. PapManeBThT MoeMa IUPEKTeH
AQHTQKUMEHT KbM OTJICITHHS ITAlUeHT U JeHCTBA B
HETOB Hail-100bp uHTEpec. PapManeBTHT CU ChT-
PYJHUYH C IPYTH 3PABHU CHIEIIHATHCTH, KAaKTO 1
C MAIMeHTa MPH CHh3AABAHETO, IPHIIATAHETO U MO-
HUTOPUHIA Ha TEepaleBTUYEH IUJIaH, NpeaHa3Ha-
YeH J1a IOBEIE 10 OIIPEICIIEHN TEpaNleBTUYHH pe-
3yNTaTH, KOUTO MOAOOpPSBAT KA4eCTBOTO HA JKH-
BOT Ha NAIMEHTa.
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Bonkara u ckoBanocTTa npu narueHTH ¢ AC
ce XapaKkTepu3npar ¢ IMUPKaJgeH PUThM — HaCThII-
BaT IJIaBHO Mpe3 HOIITA, B IOKOH U paHo CyT-
puHTa. 3a OBNAASBAHETO UM, HA IPBB U300D, Cce
Tpujiara JiedeHre ¢ HeCTePOUIHH TPOTHBOBB3IIA-
mutenan gekapersa (HCIIBJII) [19]. Ymorpebara
Ha MPaBHIIHOTO JIEKAPCTBO, B HEOOX0uMara
J103a | IO TTOAXOAIIO BpeMe Ha JIEHOHOIIHUETO,
HaMaJIsBa 3HAYUTEITHO Bh3MaJINTETHAaTa O0IKA H
CYTpEIIHa CKOBaHOCT, MAIIHEHTHT MOXKE J1a CH
W3ITBITHY TBJTHOLEHHO JieyeOHaTa THMHACTHKA, C
KOETO J1a My C€ IMOJ00pH O0IIOTO ChCTOSHUE U
HOIIHUAT ChH [11].

[Tpunaraiiku NPUHIMIIATE Ha XpoHO(apMaKo-
JIOTHUSTA, T.€. IPHEMBT Ha JIEKapCTBOTO J1a € Ch00-
pa3eH ¢ HMpKa HaTa U35Ba Ha MATOJIOTHIHUS IIPO-
eC, Ce MOCTHraT ONTHMAJIHU PE3yiaTaTH B Jeye-
Hueto. Thil KaTo chIIECTBYBA KOpEIalus MEXIY
TUTa3MEHMUSI TTOTY>KUBOT ¥ OMOJIOTHYHUS TIOTYKH-
BOT (T.e. BpeMeTo 3a (papMaKoIOTHYHO ACUCT-
BHUE), MOXE J]a C€ HAaIlPaBU OLIEHKA 32 MPOABIIKH-
TETHOCTTA Ha JEHCTBHE W PHCKAa OT HACTHIIBAHE
Ha CTpaHUYHH €EeKTH 110 CTOWHOCTTA Ha I1a3Me-
HUSl TIONTY’KUBOT Ha JIEKapcTBOTO. B ciydas npu
nauueHtu ¢ AC, BeuepHuar npuem Ha HCIIBJI
CBC CPEJIeH M0 MPOABIDKUTETHOCT TNIA3MEH ITOJTY-
JKUBOT 70 12 daca, oBiajsBa CyTpelrHaTa Xpo-
HUYHA, BB3MAJMTENIHa 00JKa U CKoBaHOCT [12].
Indomethacin, t1/2 2—13 gaca, mpu MOHOCHMOCT
Ha TAlMEHTa OT CTpaHa Ha racTPO-WHTECTHUHAJ-
HUS TPAKT, € MHOTO 0OBp n36op. Naproxen, t1/2
12—15 gaca, uma 700Bp edeKT BEPXY CyTpelrHaTa
0omKa, HO MOPajK MO-IBITHS CHU IJIa3MeH ITOJTY-
JKUBOT HAPaCTBa U PUCKBT OT CTPAHUYHHU e(DEKTH.
Diclofenac, t1/2 1,2-2 waca, B JekapCTBEHH
(hopMU ¢ yIIBIDKEHO NEHCTBHE HAMUPA TPUIIOKE-
HUE 32 OBNIA/IIBaHE Ha CyTpelrHaTa 0oJKa IpH na-
nueHTH ¢ AC, cpaBHUTENHO A00pe ce MmoHacs OT
CTOMAITHO-YPEBHUS TPAKT, IIPH NIPAaBUJICH TIPUEM,
npu HeoOxoaumocT ce noOaest u H2-Omokep,
KOMTO J]a HaMaJy BeyepHaTa CEeKpelusi Ha COJHA
kucenuna [7]. JlekapcTBeHuTe GhopMu ¢ HEYAbI-
sxeHo aenctue, kakto 1 HCIIBJI m aHanreTHin
C KpaTKO JICHCTBHE CE M3MOJI3BAT 3a OBJaJsBaHE
Ha eMHM30IuTe Ha 000CTpsIiHE Ha O0JIeCTTa, KOTaTo
€ HAJINIIE CHITHA, TTO-CKOPO THIT MEXaHW4YHa, O0JIKa
U ce Thpcu Obp3 edeKT, Taka ce n30srea u mpo-
JBIDKUATENHATA, B CIIydasl W3JIUIIHA WHXUOWIHS
Ha (u3MoNOrMYHaTa CHHTE3a Ha MpOCTarjaH-
JIMHH, BOKHH 32 XOMEOCTa3aTa Ha OpraHu3Ma.



3akiaiouenue

AHKUIONN3UPAIIHAT CHOHAUIOAPTPUT € XPo-
HUYHO 3200Js1BaHE, CHMIITOMUTE Ha KOETO M3HC-
KBaT JIBJITOCPOYHO JIEYEHNE W MYJITHIUCIUILIIH-
HapeH 1moaxo. PapMaKkoIeyeHneTo € eauH OT OC-
HOBHHUTE KpaWbI'bJIHM KAMBHH Ha YCIICLIHATA Te-
pamust. Hy)xHO e 3a1p10049€eH0 O3HAHUE 3a XPO-
HoOMonorusita Ha AC OT BCHYKH MEAULMHCKU
CHENUAINCTH — PEeBMAToNIo3H, hapManeBTH, Gu-
3MOTEPaIeBTH, KOUTO YPe3 CBOUTE YMEHHS 1 T103-
HaHUS MOTaT Ja OCUTYPAT pPeau3anus ¥ KOHTPOI
Ha ONTHMaJlHA W palUOHaHa (apMaKoTepans.
®dapmaneBTHT ype3 MpuiaraHe Ha KOHIETLUSITA
3a PapMareBTUYHHU TPYKH B CBOSITA NPAKTHKA
MOXKE€ J1a OCUTYPH IPaBHJIEH IIPHUEM Ha JIEKapCT-
BaTa COpsSIMO XPOHOOHOIOTHSTA Ha 3200 IsIBAHETO
AC, ¢ K0eTo a ce MOCTUTHE ONTHUMAJICH TepareB-
THYCH pE3yNTaT, IOJOOpeH KOMIUIABHC OT
CTpaHa Ha MaleHTa, MOJOOPEHO KadecTBO Ha
JKUBOT U pabOTOCIIOCOOHOCT, KaKTO U 3abaBsiHE
Ha WHBAIMAM3UPAIIHUS X0/ Ha 3a0onsaBaneto. Ha-
pacTBalIuTe MO3HAHUS 32 XPOHOOMOJIOTHS, TIPU-
JlaraHy IpU BB3MNAJIUTCIIHA CTaBHU 3360JI$[B3HI/I$[,
O0mxa MOTJIH Jla CTUMYJHpAT pa3paboTBaHETO Ha
HOBH JICKQPCTBEHH CTPATETHH 32 JICYCHHE Ha Ma-
OUECHTHU B CBbOTBETCTBUEC C 6I/IOJ'IOFI/I‘IHI/ITG puT™MH
U Ja CBEJaT JO MHUHUMYM CTPaHUYHUTE CPEKTH
[22].
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EVOLUTION IN THE PHARMACOTHERAPY
OF ANKYLOLYSING SPONDYLOARTHRITIS

Lada Andreeva, Anna Todorova

ABSTRACT: Ankylosing spondylitis (AS), a common type of spondyloarthropathy, is a chronic inflammatory
autoimmune disease that mainly affects spine joints, causing severe, chronic pain; additionally, in more advanced
cases, it can cause spine fusion. Significant progress in its pathophysiology and treatment has been achieved in
the last two decade. Management of ankylosing spondylitis (AS) is challenged by the progressive nature of the
disease. Current drug treatment may perhaps induce a spurious state of “disease remission,” which is merely a
low level of disease activity. Non-steroidal anti-inflammatory drugs are first line treatment, but over time, the
disease often becomes refractory to these agents. For patients with AS, it is important and necessary to develop
and implement in clinical practice therapeutic schemes that affect the pathogenesis of the disease, control the
symptoms, reduce the progressive course of the disease, thereby increasing the quality of life of the patients. This

is within the capabilities of biological therapies.

Key words: ankylosing spondylitis, pharmacotherapy, NSAIDs, biological drugs, evolution

BnBeaenne

CrioHauIoapTponaTusTa € MOoHsITHE, KOETO ce
OTHACS 32 XeTEPOreHHa Irpyrna peBMaTHYHU 3200-
JSIBaHUS, KOUTO MMAT OOIIU KIMHUYHHU M TeHe-
TUYHU XapaKTEPUCTUKHU, MOTaT Jia Ce KIacUpHIIU-
par xaro nepudepHu MM aKCHATHH B3 OCHOBA
Ha TOBA KOW YacCTH HA TSIIOTO Ca MPEJUMHO 3acer-
HatH [32]. AHKWIONH3UPAIIUSAT CIIOHUIOAPTPHUT
(AC), npOTOTHIIBT HA CIIOHAWIOAPTPOIIATHUTE,
u3BecTeH U kato bosnect Ha bexTepes, € uMyHHO-
MEJIMUPAHO, CEPOHETATUBHO, XPOHHYHO TPOTH-
Yaino, BB3MNAIUTEIIHO 3a00JsIBaHE, KOETO 3acsra
CaKpOWJIMAYHM CTAaBU M NPUICKAIIUTE UM MEKH
ThbKaHu [3], ctaBuTe Ha rPHOHAYHUS CTHIIO C TIPH-
JIeKAIIUTE UM EHTE3H, KaKTO U NepruepHU CTaBH
— KOJIIHHA, Ta300eapeHa, pameHHa. KiuHuunute
CUMIITOMHU BKJIIOYBAT HUCKA KPBCTHA 6OHKa, CKOBa-
HOCT U OIrpaHUYCHMS B IBUJKCHUATA HA PA3JINYIHU HUBA
Ha rppOHauHus cThi0 [11]. [IbpBUYHUTE CUMIITOMHU
Ha 00JIKa ca CBBbP3aHH ChC CYXOKHITHHTE CHTE30-
NaTHU — BB3NAJICHUE HA UHCEPLUUUTE HA MYCKY-
aute 3a xocrra [19, 31]. B mo-Hampeanamm cra-
MY TOBa BB3IAJICHUE MOXKE Ja JoBene 10 (huod-
po3a M KauQUKaLus, KOeTo /1a cTaHe NpUYrHa
3a 3ary0a Ha I'bBKAaBOCT W CIIMBAaHE Ha INpeluie-
HUTE HA TPHOHAYHUS CTHJIO, HATIOJOOSBAIT ,,0aM-
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OykoBa TIppuka“. B HOIIbIHEHHWE, MMa HW3BBHC-
TaBHU MPOSIBU, KATO OCTHP pelieH yBeuT [6], Bb3-
HaJMTENIHO 3a00IsBaHe Ha yepBara [27] u ricopu-
asuc. Te3n n3BBbHCTABHU MPOSBH 00aye ce pasiu-
YaBaT MEXJy MpEICTaBUTENIM Ha Pa3IUYHUTE
pacu. B npoyuBane, ooxBariamnio 988 nanueHTs ¢
AC B Uzrouna A3zus, camo 0,4% ca pa3Buiid Bb3-
naauTesHo 3abosBane Ha yepBara [29]. TIpoy4-
BaHWUsI, TPOBE/ICHH B 3a11aJIHOEBPONCHCKY CTPaHH,
nokasBat ~ 5%—10% ot mauuenture ¢ AC umar
U BB3MAJIUTENTHO 3a00s1sBaHe Ha yepBata [13].

Pasnpoctpanennero Ha AC uma sicHa Kopena-
U1 C TIOJIOXKHUTEITHUS TIPOIICHT Ha YOBEIIKHUS JICB-
konuteH antured (HLA)-B27 B ciettuduanu mo-
nyganud [18]. 3abossBaHeTo WMa TeHETHYHA
MPEpasnoI0KEeHOCT, 32 KOETO CBHUJICTEIICTBAT H
pe3yNTaT OT U3CIIEIBAHUS HA CIIEIHUTE PUCKOBU
(akTopu TpU pa3IUYHU TOKOJEHUS POIHHHHU:
MoHo3urotHu (MZ) 6nmsnanm, 63%; poaHUHY OT
IBPBO TTOKoIeHue — 8,2%); POTHUHU OT BTOPO TI0-
kosieHue — 1,0% (8/834); u ponHUHU OT TPETO T0-
konenune — 0,7% [1].

MexayHapoJHOTO JPYKECTBO 3a OIlEHKA Ha
CHOHAMJIOAPTPUT U €BpOIEHCcKaTa My CTPYKTypa
ASAS/EULAR mpe3 2022 cbBMECTHO aKTyaJIn3u-
paxa npenopbKUTe U NPUHIMITUTE 32 PapMaKoiIo-



TMYHO M He(hapMaKOIOTHYHO JIEUCHUE Ha aKcha-
JIeH CIIOHJWJIOAPTPHT, B YACTHOCT M HA PaJHOT-
padckara My QopMa — aHKWIONHU3UpPAL] CIOH-
munoaptput (AC) [16]. Te BirouBaT et Bceoo-
XBAaTHU TpPUHLMNA W 15 mpenopbku ¢ aKLIEHT
BBPXY IEPCOHAIN3NPAHATA METUIINHA TIPH JIHar-
HOCTHKA M Pa3IUuHUTE BUIOBe Tepanuu Ha AC.
Pasmmpenn ca KpuTepunTe 3a MOCTABSIHE HA JH-
arHo3aTa, KaTo Ce IIeJH M0-PaHHOTO ¥ OTKPUBAHE
C LIeJl HaMallsiBaHEe CTPYKTYpHHUTE M3MECHEHUs Ha
rpbOHAYHUS CTHIO B X0/1a Ha 3a00JIIBaHETO, C MO0-
MOIIITa Ha BCE MTOBEYE HOBH JICKAPCTBA.

ea

Jla ce mpoy4d W CHCTEMAaTHU3Upa HAIMYHATA
ChBpEMEHHA MEIMIIMHCKA JINTepaTypa, OIUCBaIia
pasnuyHuTe (HapMaKOTEPANCBTUYHN MOJXOAH B
JICUCHUETO Ha AHKHJIONU3UPAIL CTIOHIUIOAPTPUT
— TSXHOTO Pa3BUTHE ITPE3 TOAMHUTE, 000TaTIBaHE
Y IIPUJIOKEHUE B ITPAKTHKATA, ChITIACHO MTPETIOpPh-
KUTe Ha TraiiaiiHuTe (phKOBOACTBaTa) Ha CBE-
TOBHHM OpraHM3allMY, 3aHUMAaBAIH CE C rpynara
Ha CIIOHUIIOAPTPONIATHHUTE.

Marepuaju u MeTOAU

3a peanu3upaHe Ha IIOCTaBeHATa e, HHQOp-
MarusTa Oemie chOpaHa OT pa3iIMYHU MEIUINH-
CKH eNleKTpoHHHU 0a3a manau — Pub Med, Scopus,
Medline, Google Scholar or nauanoro Ha 21. Bek.
TovpceneTo Oele Mo KIOYOBH AyMH: aHKHIIOJH-
3upan]  CIOHIWIOAPTPHUT,  (apMakoTepamus,
HCIIBJI, GuoNOTHYHU JIeKapCcTBa, €BOJIOIHS U

ap.
Pesyararu:

[locraBsiHeTO Ha QUarHo3aTa M TEpareBTHY-
HUTE Bh3MOKHOCTH 3 JIeUeHHE Ha AHKUIIOIU3U-
pall CIIOHIMIIOAPTPUT 3HAYUTEITHO ca ce Mo100-
puIIM pe3 nocneanuTe aBe aecetunerus. C Hai-
penbKa B pa30MpaHeTo Ha UMYHOIIATOreHe3aTa Ha
3a00JISIBAHETO CE TOSBSIBAT HOBU TepaIiU, KOUTO
OCHUTYpsIBAaT 3HAYNUTEITHO TO100pEHNE Ha CUMIITO-
MHTE ¥ KaueCTBOTO Ha KMBOT Ha mamueHTure [4],
KaKTO M HamalsiBaHe Mporpecusita Ha 3a0oisiBa-
HeTo. TepaneBTHUHUTE BH3MOXKHOCTH, YCIOBHO
paszesneHu, ousat papMaKoJOrHYHH U HedapMma-
KOJIOTUYHHU.

HedapmakoaoruaHuTe METOIM BKIIFOUBAT (PU-
3MOTEPANleBTUYHH TIPOLEypH, OalHeoIeuyeHue,
jedyeOHa TMMHACTHKAa B TPYNH WM WHAWBUAY-
QJIHO, MPAKTUKYBAaHE Ha IMOJIXOJSI CIIOPT — HATIP.
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BOJIHA TMMHACTHKA, Hora; NpujaraHe Ha MOJIXO-
JiIIla XpaHUTeIHa JueTa, OrpaHnyaBalla npuema
Ha BBIJIEXUIPATH; YIACTHE B COLIMAIHU IPYIH 110
B3aMMOITIOMOILl; KOHCYJITUPAaHE C eprorepanesT,
OTHOCHO TTOI00psiBaHe Ha paboTHATa M JOMAITHA
cpena.

®DapMaKoJIOTHYHUTE BB3MOXKHOCTH pasIofia-
raT ¢ pa3JIMyHH KJIacoBe JIEKapCTBa, KATO HA IIPHB
m36op cexsar HCIIBJI (Hectepoumuu mpoTHBO-
BB3MAIUTEIHN JieKapcTBd) OT 50-Te TOJMHM Ha
MUHanMs BeK. [Ipu Heycrex M HalnW4YHA aKTHB-
HOCT Ha 3a00JIIBaHETO Ce NPEMMHABa KbM UHXU-
outopu Ha TNF (Tymop Hekporusmpai Gpakrop)
— mppBo oxodpenue ot FDA( Food and Drug Ad-
ministration) npe3 2003 r. u uaxudburopu Ha IL-
17 — mepBo omobpenue Ha FDA mpe3 2016 1. [30],
KakTO M HOBHTE BBH3MOXKHOCTH Ha TapreTHUTE
cuHteTnyHu bonect MoxmduuMpam aHTH-
PEBMAaTUYHU JICKapCTBa, T. Hap. Janus KuHa3a UH-
xubutopu (omodpenu mpe3 2021 r.)

B nombnHeHue, ©Ma MHOKECTBO HOBM paspa-
0oTku B o0sactra Ha AC, BKIIOYMTEIHO HOBU Ha-
COKHM 3a JieueHne. PaboTu ce BbpXy OMOJIOrHYHU
BMAPIJI (bonect mommdunupamy aHTUpeBMa-
TUYHU JICKapCTBa) 3a JICYEHHUE Ha HEPEHTI'CHOT-
padcka cioHanIoapTponaTus (CbCTOSHUE, MPE/I-
mectBano AC), omoopenuero or FDA u EMA
(European Medicine Agency) Ha UHXHOUTOPH Ha
Janus xunaza (JAKI) 3a reuenue Ha AHKHAIONN3HU-
pall CIIOHIMIIOAPTPUT, HOBU JIaHHM 3a ehekTa Ha
ounonornunute BMAPJI BBpXy CTpyKTypHarta
nporpecust npu AC, npoBekIaHe HAa KIMHUYHU
M3MUTBAHUSl OTHOCHO IIOKAa3aHMATA 3a Hamals-
BaHe wiK cnupane Ha TNF unxuburopu npu na-
LUECHTH B PEMUCHS U JIp.

KontponsT Ha Be3nanuTenHara 6onka npu AC
3armoua ¢ HCIIBJI (Hecrepouanu npoTuBOBbH3-
MaJUTEeIIHA JieKapcTBa). KakTo TpaauiMoOHHUTE
HCTIBJI, Taka u nukinookcurenasa-2 (COX-2)-
CEJIEKTUBHHUTE MHXUOUTOPH B ITBJIHA /1032 ca eu-
KacHM 3a HaMaJsiBAHE CUMIITOMUTE Ha 3a00JsBa-
Hero [9]. TpsOBa ma ce B3emar npeasus hapma-
KOKMHETUYHUTE XapPaKTEPUCTHKH Ha JIEKapCT-
BaTa, IMPHUHIHUIUTE Ha XPOHO(APMAKOIOTHSATA,
CBHITBTCTBAIIHN 3200JIIBaHNUS, CTICITUPUIHN (PU3HO-
JIOTMYHM ChCTOSHUS ¥ TOTEHIUAIHUTE HEKeJIaHH
nekapcTBenu peaknuu [8]. Hanpumep mpu naru-
€HTH ChC CHITBTCTBAIIO BBH3NAIUTEIHO 3a00JIsI-
BaHE Ha uepBaTa B pPEeMHCHs, ynorpebara Ha
COX-2 uHXuOUTOpH 32 MAKCUMAJICH TIEPHOJT OT 2
CeJIMUIM C€ MPEIOYnTa Tpe]l TPATUIIMOHHUTE
HCIIBJI [7].
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buonornaauTe 0oecT MOAMPHUITUPAIITN AaHTH-
peBMatnuHu JiekapctBa (6 BMAPJI) ca mekapet-
BaTa OT BTOpa JHHUSA 3a jeueHue Ha AC ¢ akcu-
anHu TposBU. B MomeHTa mma nBa kmaca O
BMAPIJI: TNFi (maxuburopu na TNF) — Etaner-
cept, Infliximab, Adalimumab, Golimumab , Cer-
tolizumab pegol u IL-17i (uaxuburtopu Ha 1L17)-
Secukinumab, Ixekizumab. 6 BMAPJI ca noka-
3aHH, aKO IIeJITa He € TIOCTUrHAaTa cliell 4 CeMULH
NpUWIOKEHHE Ha Hali-MalKo JIBEe pa3jinyHU
HCIIBJI [20]. KakTo TNFi, Taka u IL-17i o6iek-
YaBaT CHMIITOMHUTE W TPH3HAIMTE Ha 3a00IsiBa-
HETO, C JI0OBp mpodui Ha 0E30IaCHOCT ca, HO
HSIMa JIOKa3aTeJICTBa 3a MPEBB3XOJICTBO HA €J1-
HOTO HaJ JIpyroto. Bempeku ToBa, kKarto ce mMa
npeaBua mo-roaemusat onut ¢ TNFi, cerammara
npaKkTHKa e JeueHneTo aa ce 3armoune ¢ TNFi. Oc-
BCH TOBA, B CIly4ail Ha CHIIBTCTBAI YBEHUT WIIU
BB3MAINTETHO 3200JIsIBaHe HA YepBaTa, Ce IMPero-
pbuBa MOHOKIOHATHO auTuTs0 TNFI [23], a mpu
Hannuue Ha ncopuasuc — IL17i. Ipyru 6 BMAPJI
Abatacept, IL6-uaxubUTOpH, IL23-
UHXHOUTOPH [5] — KbM HACTOSIIKSI MOMEHT HE Ce
npusarar B jiedennero Ha AC.

Hsima sicHu jtokasartencrBa, 4e KOHBEHIIMO-
Hanmaute cuHtetndan BMAPJI, kato Methotrex-
ate, Sulfasalazine, Leflunomide wmun Hy-
droxychloroquine ca edexkTuBHE 3a MO100psIBaHE
Ha aKCHAJTHUTE TPOSBH M CJIEJOBATEIHO YIIOTpE-
0ara UM He e MoKa3aHa IPH MalUeHTH C YHCTO aK-
cuanHa opma Ha 3abonsBanero [17]. Sulfasala-
zine Moxe J]a HaMepu MPUIIOKEHHE MPU MallH-
eHTH ¢ nepudepen aprput. JlokanHaTa anuka-
Ul Ha TIHOKOKOPTUKOCTEPOHIN B TMephQepHH
cTaBH (TO-PAAKO B CAKPOWIINAYHHUTE CTABH) CE H3-
NOJI3Ba PSAKO, NPU €MH30/M Ha 000CTpsiHE, HO
JBIITOCPOYHATA YHOTpeda Ha CUCTEMHH TIIFOKO-
KOPTHUKOCTEPOUIH He ce mpenopbuBa npu AC.

Taprernure  cunrtetnyan BMAPJL  (tc
BMAPIJI) cpenty Janus kunazara (JAK-uaxuOu-
topu, JAKI) moka3Bar momobpeHne B aKCHaTHATE
nposieu nipu namueHt ¢ AC. IlpenumctBo Ha
T€3W HOBU TEpalHH €, Y€ Te Ce MpujaraT Iepo-
paino. Upadacitinib 6e omoOpen kato mbpBus

|

Adalimumab Certolizumab Golimumab Secukinumab

Ixekizumab  Upadacitinib

pegol
®urypa. 1. Pa3zButre Ha (HapMaKoJIOTHIHOTO JICUCHNE Ha AHKWIIOIH3UPAI] CIIOHAMIOApTpHUT. durypara mo-
Ka3Ba TOAMHATA HA OJOOpEHHE OT PEryIaTOPHUTE OPTaHU M BHBEKJAHE B IIPAKTHKATa HA HOB JIEKAPCTBEH IIPO-
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JAKi npu mammentn ¢ AC [26]. Jpyru Tc
BMAPIJI, sxmountenso Tofacitinib [25] u Filgo-
tinib [24] ca B mporec Ha KITMHUYHE U3MTUTBAHUS
npu nanuenty ¢ AC.

[pubnmsurenso 60% mo 65% ot manueHTHTE
MOCTUraT KJIMHWYEH OTTOBOP CJIEA MPUIOKEHH-
eto mbpBoTO 0 BMAPJI [14]. MBXKKH TOJI, HETIO-
TIOHOITyIIIEHE, MO-KpaTKa HPOIBJDKUTETHOCT Ha
3abomnsBaneTo, moumeH CRP (C-peakTuBeH mpo-
TEUH) U HaJIW4yhe Ha BB3MAIUTEIHHU JIE3UHM IPH
SMP-auarnoctTuka ca mpeanocraBka 3a Mo-I0-
Obp oTroBop KbM Jedenuero [2]. Ipu 3amoBosm-
TeJIeH KJIMHUYEH OTTOBOP, MOXKE JIa C€ MPUCTBIH
KbM HamajsiBane Ha 0 BMAPJI (HanuuHu moka3a-
tenctBa camo 3a TNF1), 3a ma ce cBemaT 10 MUHH-
MYM HEXEJIaHUTE JEKaPCTBEHH PEaKIMU U MeIH-
IUHCKHUTE pa3xoaute. HamamsBaneTo Moxke jaa
0blIe yCIenrHo, HO CIIUPaHeTO OOMKHOBEHO BOIM
JI0 HOBH IPUCTBIM NPH TOJIsIMa YacT OT MalueH-
ture [10]. IIpu HenOOBP OTrOBOP KbM JICYCHUETO
ce MpeMuHaBa KbM APYr MPEACTaBUTEN — HIIH
TNFi, mm I1L-17i, kakTo U KbM TpeTa JIMHHS Ha
u36op JAKI [12].

HayuHnu uscnenBanus ce mpoBexJaT U 3a yc-
TaHOBsIBaHEe Ha e(uKacHOCTTAa M Oe30macHOCTTa
Ha OMOJIOTWYHM U TapreTHH cuHTeTnYHrn bBMAPJI
capsimo HCIIBJI npu 6e3cMMIITOMHH MaIlMEHTH,
HO ¢ CRP+ n/unu SIMP+; xxenaTeiHo € ¢ el OIl-
TUMH3HMpaHE Ha TepanuaTa NPOBeXJaHe Ha Tepa-
MEBTHYCH JICKAPCTBEH MOHUTOPUHT TIPH JICUeHHE
¢ ononoruuan BMAPJI, ocoberno TNFi; HeoO6x0-
JUMO B J1a C€ ONPEnessiT MHIMKATOPUTE 3a Tepa-
MEBTHYCH OTTOBOP KBbM PA3IMYHHU KIIACOBE JIeKap-
CTBa, J]a CE YCTaHOBU €(hUKACHOCTTA Ha JIEKApPCT-
BaTa, B 3aBUCHMOCT OT I0JIa, [ja c€ chOupar no-
ITBTHUTEITHN TaHHH 3a Oe3omacHocT Ha TNFi (00-
cepBallMOHHM TpoyuBaHus), Ha IL-17i (oOcepBa-
nuonHn mipoyuBanus) U JAKi (obcepBarmioHHN
npoyuBanusi), npuioxenuero Ha IL-17i u JAKi
1o BpeMe Ha OpEMEHHOCT, KaKTO U JIAHHU 32 epu-
KacHOCT ¥ 0€3011acHOCT Ha KOMOMHAITUH OT OHO-
mornyHn BMAPJI u TapreTHM CHHTETHYHU
EMAPIJIL



EdexThT Ha paznuyHNUTE TEpPAITUH BBPXY MPOT-
pecHsTa Ha CTPYKTYPHOTO YBpeXJaHe (OLIEHEHO
4pe3 peHTreHorpadus Ha rpbOHAYHUS CTHJIO) IPH
naredTn ¢ AC cbI10 e 00eKT Ha auckycuu. [1bp-
BOHAYAITHUTE MPOYYBAHHS COYAT, Y€ MPOIbIKHU-
temHoTo npuioxkenne Ha HCIIBJI moxe ma 3a-
0aBU MporpecusiTa Ha CTPYKTypHOTO yBpEXIaHe,
0COOEHO IPH MAUCHTH ChC CHHASCMO(DHUTH U 110~
sumien CRP [28]. [Ipyru mpoyuBanusi obadye He
notBbpkaaBar te3u gaanHu [22]. Ilpu TNFi ce
CllyyBa 0OpaTHOTO: MbPBUYHUTE MPOYUBaHUS HE
MOKa3BaT HAMANSIBAHE MIPOTPECHUSITA HA CTPYKTYP-
HOTO yBpEXJaHe, TOKaTO MO-KbCHUTE W3CIeqBa-
HUS TIOKa3BaT, 4ye T€ MOrar Jla UMar 3alluTeH
e(eKT, TIaBHO MPU JIBITOCPOYHO MPHIOKECHUE
4ype3 KOHTPOJIHMPAaHE aKTHBHOCTTA Ha 3abonsiBa-
Hero [21].

3aKiouyeHue:

Bpost Ha hapMakonoruuyHUTE TEpaniu Ha AH-
KIJTONU3UPAIL CHOHIMIOAPTPUT 3HAYUTETHO Ha-
pacTBa Mpe3 MocieIHUTE TOAWHH, ciell oJo0pe-
Hueto Ha TNF unaxuburopure. Harnuzar u asa
HOBHM Kjaca MenukameHTH |L17-waxubGutopu u
JAK-HHXUONTOPH, ¢ pa3IMYHHA MEXaHHW3MH Ha
JIEHCTBUE, KOUTO CE MPOYYBaT OIIE B JCTAIIH, C
1IeJT ONTUMHU3UPAHE HA TEparusiTa U MUHUMH3U-
paHe Ha HeXXeJAaHUTE JICKAPCTBEHH PEaKIMH U T10-
TEHIMAJIHU JIEKapCTBEHU B3aumoaeicteus. [Ipo-
BEXJIAT CE U3CICABAHUS U C JIOKA3aHUTE B MpaK-
tukara HCIIBJI 3a chnocraBsHe edekra uM
cupsMo HoBHUTe Tepanuu. llenta e mpirocpod-
HOTO TIOTUCKAaHE HA XPOHUYHHUS Bb3MAJTUTEIICH
mpotiec ¥ 3a0aBsiHe Ha TOcJenBamara ocuguKa-
1M Ha 3acerHaTuTe Thkanu. HeoOxoammo e mpo-
BEXKIaHETO Ha MoBeue 00CepBAIIMOHHU TPOYYBa-
HUS, KbJICTO NAI[MCHTHT € TIOCTaBEH B ,,peajiHa 00-
CTaHOBKa", 3a MMO-U3UepIIaTeIHa OIIeHKa Ha 0e30-
MacHOCTTa ¥ €(PUKACHOCTTA Ha HOBUTE (hapMaKo-
JIOTUYHU TEPAIIUU TIPU YCIOBUSI HA ITOJIUMOPOUI-
HOCT Y TouQapMarus.
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3APABEH CTATYC U KAYECTBO HA )KUBOT IIPU TAHUEHTU C TYBEPKYJIO3A
Bbopsna Jlesrepoa, Kpuctusn Xpucros
HEALTH STATUS AND QUALITY OF LIFE WITH TUBERCULOSIS
Boryana Levterova, Kristyan Hristov

ABSTRACT: Globally, tuberculosis (TB) proceeds to be an essential public health problem and a significant
cause of morbidity and mortality. The impact of chronic illness, like tuberculosis, on an individual patient is all-
encompassing, affecting not only his physical health but also his psychological, economic, and social well-being.
This study's objective was to understand better the impact of active tuberculosis on people's quality of life. Material
and methods: A pilot cross-sectional study was conducted in a Specialized Hospital for Active Treatment Pneumo-
Phthisiatric Diseases - Sofia District. QoL was assessed using the Bulgarian version of the 26-item World Health
Organization Quality of Life ( WHOQOL-BREF) scale. Results: The mean age of the participants was 51.5 (SD 9)
years. Most patients were males (51.6 %), married (38.7%), and educated (93.5%). In conclusion, the present study
shows that TB patients may have poor QoL. Collecting patient-reported outcomes will be essential to fully under-
standing TB and evaluating the effectiveness of treatments and treatment strategies. Estimates of the disease's
burden can allow health care planners to allocate funds where they are most needed.

Key words: tuberculosis, health status, quality of life, WHOQOL-BREF

BobBenenue UTE BUHArM HapacTBaiiy notpedHoctu (4). [anu-
EHT-LEHTPUPAHUAT MOJAXOJ HpU JHIAa C Xpo-

Ty6epkynosara (TB) e 1o0pe no3Haro 3a001s-  HUYHU 3a00JISIBAHUS € OTIaBHA HAJIOKMUII CE B CBE-
BaHe, MPUAPYKABAIIO YOBEYESCTBOTO OT Hal-IbJ-  ToBeH Mamad (5). MHTerpanHa yact oT TO3u MoJI-
Ooxa apeBHOCT. B cBoeto m3cnensane ,,Comuan- X0/ € CAMOOLICHKATa HA MAIMeHTa 3a KaueCTBOTO
HaTta Oonect: TyOepkymno3ara B bwiarapus mpe3 My Ha xkuBoT. [lorneanaro ot nmepcrnekruBaTa Ha
mbpBara monoBuHa Ha XX B.“, Mapust AHTenoBa  OOIECTBEHOTO 3/IpaBe, CYOEKTHUBHOTO IPEKUBS-

pasriexza TyOepKyJio3ara mpe3 Ipu3Mara Ha Co-  BaHE Ha NMAIUeHTUTE C XPOHUYHO 3a00JsIBaHe MMa
[MaJHATa UCTOPUS Ha OONecTTa, T.e. OTBBJ HEil-  3HaueHHe 3a e(hEeKTHBHOCTTA U e(PUKACHOCTTA HA
HOTO TSICHO MEJIUIIMHCKO BB3IPHEMaHe KaTo Crie-  NpHIaraHuTe TepaneBTH4YHN nHTepBeHuuH (5, 6).
uduyeH Bua nHpeknnosHo 3adonsane (1). Ty- WuBectunnte B pa3paboTBaHETO U TpUIIara-

OepKyJo3aTa € JICYHMO H MPEIOTBPATUMO 3a00J1sl-  HETO Ha 3/IpaBHU MOJIUTHKH, ITOAMIOMArally Jiede-

BaHE U BBIIPEKH TOBA NMPOABIDKaBa Aa ObAe 3HAa-  HHUETO Ha TyOepKylio3aTra rapaHTHparT HamajsiBa-

9uM po0JIeM Ha OOLIECTBEHOTO 31paBe B I7100a-  HETO Ha OpeMeTo, CBbP3aHO C Hesl.

nien Maimadb (2). Ienta Ha MPOBEAEHOTO MATOTHO MPOYYBAHE €
CowraacHo rogumuus gokiaan Ha CBeToBHata  ja ce pasdepe mo-goOpe BB3JEHCTBHETO Ha aK-

3apaBHa opranuzanus (C30) 3a 2022 r. npubau-  THBHATa TyOEpKyJi03a BbPXY KaueCTBOTO Ha XKH-

sutenHo 10.6 MuTH. nymiu ca ce pa30oJiesid OT Ty-  BOT Ha MalUECHTHTE.

Oepkyio3a 1O CBeTa, BKIFOYUTETHO 5,8 MIIH.

MBXe, 3,5 mnH. a xxenu u 1,3 mna. npena. ToBa e Marepuaj u MmeToaU
HaW-BUCOKHAT abcoioTeH Opoit otkakTo C30 3a-
M0YBa CBOSI CBETOBEH MOHUTOPHHT Tipe3 1995 r. IIpoBeneHO € NUIOTHO NMPOYyYBaHE NpHU Nalu-

TyOepkyno3ara 3acira BCHYKM CTpaHHM M BbB €HTH C aKkTHBHAa ¢(opma Ha TyOepkyjo3a B
BCcHYKH Bb3pacToBH rpynu. Hax 1.3 mun. nymm  ,,CBAJIII®3-Codus obnact EOO/l B mepuoaa
ymupat ot TB mpe3 2022 r.(sxmountenno 167  mexemBpu 2023 — stayapu 2024 r. [IpoyuBaneTo e
000 nmuna, konHpektupanu ¢ X1B) (2,3). OCBILIECTBEHO Ype3 IIPsKa aHOHMMHA aHKETa 3a
B®B dokyca Ha cbBpeMEHHUTE MOJIMTHUKM 32  CaMOCTOSITEJIHO IMONBJIBaHE C ObJrapckara Bep-
0op0Oa ¢ TyOepKyi03ara CTOM NMAIMeHThT ChC CBO-  cus Ha BeipocHruka WHOQOL-BREF. Toii e re-
HEpHUYEH BHIIPOCHUK 332 CAMOOIIEHKA Ha 3/IpaBeH
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CTaTyc M KayecTBO Ha YKHMBOT, KOWTO € Ch3/1aJIcH
KaTo KpaTka ¢opMa Ha MO-00EMHHUSI BBIPOCHUK
WHOQOL (7).

WHCTpYyMEHTBT OLEHSBA ,,BB3NPUSATHETO Ha
WHIWBUJINTE 32 TSIXHATA O3UIHSI B )KUBOTA B KOH-
TEKCTa Ha KyJITypaTa W IICHHOCTHUTE CHCTEMH, B
KOHMTO JKUBESAT, U BbB BPB3KA C TEXHHUTE IIEJIH,
ouakBaHus, craHmaptd u  tpeBoru* (7).
WHOQOL — BREF cpappxa 26 enemenra, ode-
JUHEHU B 4 00JacTu Ha U3CIeABAHE — PuU3UUECKO
30pase (eXeTHEBHU JeitHOCTH, O0JiKka, paboToc-
MMOCOOHOCT, CBH); ncuxuyecko 30pase (CeOCBB3II-
pUsITHE, CaMOOLIEHKa, EMOLMH, HAarJlacH, MamMerT,
KOHLICHTPALMA); COYUANHU G3AUMOOMHOUEHUS
(cekcyaniHa aKTUBHOCT, JIMYHH B3aWMOOTHOIIIE-
HUSA); OoKoaHa cpeda (HOXOmH, JOCTBIIHOCT H
YIOBIETBOPEHOCT OT 3JIPaBHU TPHIKH, BB3MOXK-
HOCTH 32 OT/IUX W MMOYUBKA, 3200HUKAJISIIA CPEIa;
uHpopmupanoct). [lo-Brcokn CTORHOCTH Ha JO-
MEHHUTE TOKa3BaT MO-BUCOKO Ka4ueCTBO Ha JKH-
BoT (7). /IBa HayaHKU BBIIPOCA OMUCBAT OOLUIOTO
Ka4eCTBO HA JKUBOT HA PECHOHJCHTHTE U YIIOB-
JIETBOPEHHE OT HACTOSAIIETO 3/ApaBe. OTroBOpUTE
Ce OLICHSBAT 110 5-CTENEHHaTa cKaua Ha JIMkepr.
HeobpaboTenure pe3ynraru ce Tpanchopmupar B
ckana ot 0 o 100, KaTo MO-BUCOKUTE PE3yITaTU
MOKa3BaT MO-BHCOKO Ka4eCcTBO Ha KUBOT. UHCT-
pymenTsT WHOQOoL-BREF ce n3non3sa B cBeTo-
BeH Mam@ad Karo BaWACH U HAICKICH HHCTPY-
MeHT 3a orieHka Ha HRQoL Ha xopa, *KuBeentu ¢
Tybepkyio3a (6-9).

Cren noapoOHa uHdopMaIys 3a [eTUTe U Ha-
YHHA Ha MPOBEXKJAHE HA MPOYYBAHETO MAIIUCH-
TUTE Jaioxa CBOETO MH(OpMUpaAHO chIilacue 3a
yuactue. [IpoyuBaHeTo ce MpoBefie ¢ Y4aCTHETO
Ha MIepCoHAalIa Ha OTACJICHUETO U NIPH ClIa3BaHe Ha
AHOHUMHOCTTAa Ha YYaCTHUIMUTE. 3a OpraHu3u-
paHe M chOMpaHe Ha KIMHUYHA WH(pOpMANus €
MOJYYEHO pa3pelieHrue OT PHKOBOJICTBOTO Ha Jie-
4eOHOTO 3aBEJICHUE.

O6paboTkaTa U aHATU3bT HA JAHHUTE Ca W3-
BBPIIEHH CbC cTaTHCTHUeCcKH nakeT SPSS Bepcus
19.0 (Chicago, IL, USA), a 3a rpa¢uueH aHanus —
MS Office Excel.

Pe3yaraTu u o0ch:kIaHe

Ilpe3 neprona Ha MPOYYBAHETO B JICYEOHOTO
3aBe/ICHHE ca JICKyBaHU 84 JinIla ¢ aKTHBHA TY-
OepKys03a, KOMTO Osixa MOKAHEHHW B ITPOYYBa-
Heto. Ot Tsix camo 39 nuna (46.42%) nagoxa cbr-
Jacue 3a y4actue B npoyuBaneTo. Ciiesl H3KIH0Y-
BaHE HA HEKOPEKTHO MOIBIHEHUTE BBHIPOCHUIIH
ce aHanm3upaxa 31 aHKeTHU KapTH.
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Bcewaky ygacTHATIM ca Ha BB3pacT Hag 18 T. ¢
[IOCTaBEHA JHMAarHo3a akTHBHa TyOepkyso3a (Oe-
JoapoOHa ¥ N3BbHOENoApoOHa (OopMH) JEKYBaHH
B CTal[MOHAp W/WIKM aMOyJIaTOpHO B JIEYeOHOTO
3aBejicHUe. JlaHHUTE 32 conmMo-AeMorpadckure 1
JPYTU XapaKTePUCTUKU HA PECITOHJICHTUTE Ca 110~
ka3anu B Tabnuua 1. [lo-romsimaTa yact ot y4ac-
taunuTe ca Mbxke (51.6%), Ha cpemHa BB3pacT
51.5 rogunau (SD 9; Range 29-67), cbe cpemuo
HMBO Ha oOpasoBanue (67.7%) u ceMmelHU
(38.7%). M3BecTHOTO OT Hay4HaTa JUTEpaTypa
CHOTHOILICHHE MBXKE : XKeHH € 2:1 B 10132 Ha Mb-
&KeTe, KOETO ce MOTBHPK/AaBa U B HaIllaTa U3BaIKa

(6,8).

Taba. 1. Commo-gemorpadCcku XapakTepHC-
THUKU HAa YYaCTHULUTC

Couuo-gemorpadeku Bpoii (%)
MPOMEHIMBH
Bn3pact
=<30r. 1 (3.2%)
31-39r. 2 (6.5%)
40-49r. 9 (29%)
>=50T. 18 (58.1%)
Jluncpamu 1(3.2%)
IHon
Mpixe 16 (51.6%)
Kenu 13 (41.9%)
He >kenast 1a oTroBops 1 (3%)
Jluncaiu 1 (3%)
Oopa3oBanue
Havanno -
OcHOBHO 2 (6.5%)
Cpenno (B cpeano cre- | 21 (67.7%)
ITHAJTHO)
Bucrire 8 (25.8%)
CeMeiiHO 10JI0KEHH e
Hecemeen/a 7 (22.6%)
Cemeen/a 12 (38.7%)
PasBenen/PaszBenena 7 (22.6%)
Brogeny/Baosuia 2 (6.5%)
CBIKUTEIICTBO 3 (9.7%)
Joxox
10 800 JiB. 5 (16.1%)
801-1300 JB. 7 (22.6%)
1301-1800 8. 8 (25.8%)
1801 - 2300 . 6 (19.4%)
[Toseue ot 2300 B. 5 (16.1%)

[IpeobmagaBamara 4acT OT MAIUEHTHUTE, Ca
kutenu Ha cronumnara — 48.4% (n=15), gokaro
IpPYTH KMBEAT B APYyT Tpajx B obmacrra (32.3%,
n=10). Jlenrpt Ha xwurenute Ha cenara — 19.4%



(n=6) 3aema MaJika 9acT OT OOIIUs Opoit ydacT-
HHIM, KOETO CIIe/[Ba Jla c€ OOBBPIKE ChC 3aCHIIBA-
LIMTE ce TeHACHINN Ha ypOaHH3auus B o0nacTTa
(Bwk ¢wr. 1).

sCronmya  elpag-ofnacten uensp  <fpag = Ceno

®ur. 1 PasnpeneneHue Ha y4JaCTHHUIIUTE B
MPOYYBAHETO 10 MECTOKUBECHE

Ha ¢wur. 2 e nmoka3zaH oKIafBaHusI OT PECIIOH-
JIEHTUTE ,,[I0Jy4aBaH J0XOJ Ha JOMAaKUHCTBO®,
KaTo TyOepKyio3aTa MPUCHCTBA B Pa3HOOOpa3HU
COLIMAJIHH MTPOCIIONKHU B HAIIIETO NIPOYYBaHE.

00% .
8% e

3"1 EI)C

20.0% 16.1%
—

10.0% Il
0.0%

0800z,

' -

16.1%

i
Mosewe ot
2300 ne.

BCD 1801-

23008,

®ur. 2 PasnpeneneHne Ha YYaCTHUIUTE IO
,,JIOJy4aBaH J0XO0J] HA JIOMaKUHCTBO

Ot nepcrnekTrBaTa Ha OOIIECTBEHOTO 37paBe,
CaMOOIIeHKaTa 3a Ka4eCTBO Ha JKMBOT IPH JIMIIA C
XPOHUYHHU OOJIECTH € MHTEerpaliHa 4acT OT edek-
TUBHOCTTa U e()UKACHOCTTA Ha YIIPaBJICHUE Ha 3a-
OoJIIBaHETO, OpraHU3alMATa W KadyecTBOTO Ha
okaspanure rpwku (10,11). B npoBenenoro mpo-
y4BaHE IMOBEYE OT MOJIOBHHATA PECTIOHAECHTH 58%
ompeneNnar o0mo KayecTBOTO CH Ha JKUBOT KaTo
100po. MHOXKECTBO M3CJIEAOBaTEeNN JOKa3BaT
HYX/IaTa OT pa3lIupsBaHe Ha EPCIICKTUBATA KbM
XPOHUYHUTE OOJIECTH M TyOepKyjo3ara OTBBJ
CTaHJAPTHHUTE MPOLEAYPU MO TUarHOCTHKA, MPO-
(duIakTHKa M OmpeselisiHe Ha MOJXOJSIIO Jiede-
uue (5,10-14). Bonecrra Tybepkyno3a oOKa3Ba
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BIIUSIHAC BBHPXY PasIWIHU OOJACTH OT ,,KadecT-
BOTO Ha >KMBOT' HaA 3aCETHATHUTC JIMIIa, HE3aBU-
CHUMO OT CBIIECTBYBAIIUTE PA3IUYUS B KyJITYPHO
U Teorpad)CKo OTHOIICHUE B OTACITHHM YacTH Ha
cBeta. Hali-uecto 3aceraTu ca 00J1acTH KaTo Ka-
ManuTeT 3a paboTa, CONMaTHa CTUTMATH3ANI U
CBHIIBTCTBAIINUTE 51 TICUXOJOTHMYSCKU MPOOJIeMHU,
BOJICIIA IO HHCKA CaMOOIICHKAa 3a KayeCTBO Ha
JKMBOT TIPH MAIMCHTH ¢ TyOepKyso3a (6,9).

Ha Bwmpoca ,,Konko cre ynoeneTBopeHU/10-
BOJIHU OT 3/IpaBETO CU/3/IPaBOCIIOBHOTO CH ChCTO-
sane?*, 45.2% OT pecnoHIeHTUTE, TIOCOYBAT, U
ca JIOBOJHH/YAOBJICTBOPCHH, a HEIOBOJHU/HEY-
JOBJICTBOpeHU ca enBa 16.1%.

13% 29%

58%

HwuTto nowo,HuTo AO6pO
= lobpo
= MHoro gno6po

®ur. 3 PasnpenencHue Ha y4YaCTHULUTE B
MIPOYYBAHETO TIO ,,HACTOSIIO KAYECTBO HA KUBOT*

Vuactaunute Muxe (35.03%) onpenensat ka-
YeCTBOTO CH Ha JKMBOT Karo J00p0 W MHOTO
100po, gokato camo 29% OT KEHHUTE TO Ompejie-
JST KaTo 100po. MHOXECTBO N3CIIeIBaHUS ITOKA3-
BaT, Y€ MBKETE MMAT IT0-BHCOKA CAMOOIICHKA 3a
KaueCTBOTO CH Ha JKUBOT CIIPSIMO JKCHHUTE.

CpenHHTE CTOMHOCTH Ha PECIIOHICHTUTE 3a
4YeTHpUTE 00JaCTH Ha M3MEpPBaHE Ha Ka4eCTBOTO
Ha KHUBOT ITOKA3BaT HAH-HUCKM CTOMHOCTH B 00-
JacT ,,couuanuu B3ammootHomenus (40.07 ;
SD 21.74), cneaBanu OT ,,(hU3MYECKO 31apaBe’ —
(45.39; SD 21.21), ,,oxonna cpena™ (49.90; SD
20.13) u ,,mcuxmuecko 3apase” (50.61; 22.95).
Tosa moka3sa, ye B 06m mian QOL Ha marueH-
THUTE C TYOSpKyJI03a € TO-JIONI0 B CPAaBHEHUE ChC
3MIpaBH JIMIIA B M3CIIeABaHUTE 00yiacTH. Pe3yira-
TUTE OT HACTOSAIIOTO MMPOYYBaHE Ca B CHOTBETCT-
BHE ¢ Te3u B apyru ctpanu (8,9). Benpeku ToBa,
OTHOCHUTEJIHHUAT MPUHOC Ha TyOepKyJio3aTa KbM
yBpexaanero Ha QOL moHskora Moxke na ObJe
Mpo0OJieMaTHYeH, Thi KaTO MAIUSHTUTE MOTAT Ja
UMaT IPYTH ChIBTCTBAIIM 3a00JIsIBAaHUS WU CO-
[HATHO-MKOHOMHUYECKH rpobiemu (13).

Enun orT Haii-Ba)XHHWTE AacCIEKTH, 3acsArallld
QOL, e crurmara, cBbp3aHa ¢ TyOepKynos3aTa,



KaKTO Ha HABO CEMEHCTBO, Taka U Ha HUBO OOIII-
mocr (6, 15).

Ty0Oepkyno3ara e Haii-4uecTo CTUrMaTHU3NUpaHa
Mopajy Bh3MPUEMaHUs PUCK OT IpeiaBaHe OT Ma-
MUCHTH Ha JAPYTH TOAATIMBU WICHOBE Ha 0OMI-
HOCTTa , KOETO MOJKE Jia JOBEJIC IO TIPAKTHKK Ha
muckpumuHaims (15). ToBa ¢dusuuecko Oesiz-
BaHE B MHHAJIOTO CE€ HapH4ajao ,,CTUTMa~ Karo
MOCTaBEHUSAT IMOJ] TO3M 3HAK MHIMBH] OWUBAI OT-
0sTBaH TOpaJyd HOCECHOTO OT HErO CHEIU(UIHO
L KieiiMo*‘, du3nueckoTo Oesa3BaHe Ha COI[HATHO
HETMPUEMJIMBHUTE Ka4eCTBa Y HAKOTO OWIIO JIeTH-
THMHA TMPaKTHKA 32 KIACU(PHUIIMPAHETO MY KaTo
HETOJICH WJIM OIACeH WICH Ha JaJicHa OOIIHOCT:
,,J1a C& CTUTMaTH3HMpa WHAWBUA 0O3HAYaBA TOW Ja
O0pae AeduHUpaH B CBETIMHATA HA TOBa HETa-
THUBHO CBOWCTBO M CJIe]] TOBa Jia ObJie 00e31eHeH
10 HAYWH, CbOTBETCTBAL HAa IOCTABSIHUS €TUKET
(6,15).

TyOGepkysno3ara ¢ 3a00isiBAHE C HW3KIIOYH-
TEJIHO Oorara colMaliHa UCTOPHs, B X0Jla Ha KO-
ATO PAa3NUYHH MPAKTUKU WU TIOBEICHUS, KOUTO CE
acoIMUpar ¢ Hes MOMaaar Mo CTUrMaTh3alus. 3a
LIEJIUTE Ha HACTOAIIOTO U3CJICIBAHE € BAXKHO pa3-
BHUBAHETO HA T.HAap. ,,CTUTMATHU3ALMUS Ha a3a”, U3-
passiBaila ce B TPUTE MOCIEOBATCIIHH eTana Ha
3all03HaBaHE CBhC CTEPEOTHIIA, ChHIVIACSBAHE C
HETO W MpuiiaraHeTo My KbM cebe cu. ToBa uma
JBIITOTPAHO OTPaKEHUE BHPXY BCEKHIHEBHOTO
MOBEJICHUE Ha MAIIMEHTUTE, 3aCETHATH OT 3200715~
BAHCTO M IIOBJIMsIBA 3HAYUTCIIHO B3CTUTE OT HET'O
pellicCHHUsT B OMNPEJCICHU CHUTYal[UH, KAaTO YecT
MPaKTUYECKH U3pa3 Ou MOT'bJ 1a ObJie MPUKPUBA-
HETO Ha 3a00JIIBAaHETO JOpPH OT Hal-OJHM3KHUTE
(15). B apyru ciiy4an NpUYHHATE MOTAT Jia Ob1aT
CBBP3aHU C acCOIMUPAHETO Ha TyOepKyso3arta ¢
XUWB uHbeKIHs Wid HUIChK COIUATHO-HKOHOMH-
YCCKHU CTAaTyC U YCTOI\/'I‘II/IBI/ITG TpaguIOHHU MU-
TOBE 3a TyOepKyino3ara. [lanueHTuTe 4ecTo cho0-
nraBat 3a npoOiieMu Karo 3aryba Ha TpUSTENH,
JIUTICA HAa YBA)XKCHUE CPEJl KOJIETHTE U COLMaIHa
u3osaiust Ha paboTHoTo Msicto (6). Crurmara,
CBBbp3aHa ¢ OOJNIECTTa, MOXKE JIa € MO-TOJISIMa CPEJT
JKEHUTE M HEBb3MOKHOCTTA JIa CE€ OMBXKAT U pa3-
BOJBT Ca YeCTO CHOOIIABAaHU B PAa3BHBAIIUTE CE
ctpanu (8,9). [IpoTHBHO Ha OOIIONPHETOTO CXBA-
aHe, CTUIMAaTU3UPAHCTO Ha MAaOUCHTUTE C TYy-
OepKyno3a He € OrpaHHYCHO caMmo JIO pa3BHBa-
IIUTE CE CTPAHU, HO MOXKE CBIIIO TaKa Ja Obe mu-
POKO pa3npoCTpaHEHO U B CTPAHU C HUCKO Opeme
Ha Tybepkyno3ara (3).

Ousnvecknre ePeKTH Ha TyOepKylo3aTa ca
CHJTHO TIPOMEHJIMBH H 3aBUCST OT IIPEMOPOUTHHS
3/IpaBeH CTATYyC Ha MAaIlUeHTa, TEKECTTa Ha CHUMII-
TOMHTE ¥ MPOABDKUTEIIHOCTTA Ha 3a00JISIBAHETO
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(6,8). ITpoyuBanus nokassar, 4ye I JUATHOCTHIIM-
paHeTo Ha TyOepKyJio3ara ce HabJoaBatT IMHUPOK
CIEKTBP OT TCHXOJOTMYECKH peakiuu. besmo-
KOMCTBOTO € YECTO CPEIIaHO YyBCTBO CIIEH Pa3K-
pUBaHE Ha JIUArHO3aTa YeCTO ce HAOII01aBaT Jietl-
PECUBHU CHMNTOMM KaTo JIOIIO HACTPOCHHE,
yMopa, HapyIeHus Ha chHs, U ap (4,13).

Crniopen Brown W KOJIEKTHB, €IHO OT TIPE/IH3-
BUKATEIICTBATA TPU OICHKATa Ha KAauyeCTBOTO Ha
JKHUBOT TIPU MAIMEHTH ¢ TyOepKyio3a ¢ Hau4u-
€TO Ha CHIIBTCTBAIIM KOMOPOUIHOCTH KaTO KOH-
tdhexmus ¢ XMB, pe3uctenTHH mamMmoBe u ap. M3c-
JIeIBAHKs B peAMIia CTPAHU TOKAa3BaT YCTONUHBH
JNeQUIUTH B 3IPaBHUS CTATyC M KA4eCTBOTO Ha
JKUBOT IMPH TAIMCHTHU C JIATCHTHA TyOepKylIo3Ha
nH(peknns, manueHTn 0e3 TydbepKyno3a 1 31paBu
nvna (16).

VYBpexIaHeTO Ha Ka4eCTBOTO Ha JKUBOT MPHU
JWIA ¢ XPOHUYHU 3a00JIABaHUS € CII0)KHA KOHCT-
PyKOHd OT BJIMAHHUA, BKIIFOYHUTCIIHO (1)I/I3I/I‘ICCKO,
TICUXUYECKO U COIMATHO OJlaronojy4yue u 3a0o-
JSIBAHETO C€ MPEKUBSIBA OT WHAMBUIWTE pas-
JIUYHO M MOKE Ja ObJie pa30paHo camo, ako Oblie
uscnensano (17). HembinaTa onenka Ha edekTa
Ha TyOepKyyo3aTa BbPXY KaueCTBOTO Ha YKHBOT,
MOXKE Jla € JIOBella O CHCTEMATUYHO MOJIIICHS-
BaHe Ha BB3JICHCTBUETO HAa TYOEPKYJI03aTa BBPXY
3aFY6CHI/I T'OAWHU )KUBOT B UHBAJIMAHOCT U 1a UMa
3HAYMMHU MOCIISIUIH 33 OOIIECTBEHOTO 3/IpaBe.

3akiaouyenue

TyOepkyno3ata € XpOHUYHO 3a00JsIBaHE, YH-
ATO JMAarHOCTUKA, MNPOQHIAKTHKA, JEYCHUE,
npociesiBaHe U HaJ30p U3UCKBAT aHTaKUPAHETO
Ha CepPHO3HU (PMHAHCOBH, YOBEIIKU U TEXHUYECKU
pecypcu. 3anoxkeHUTe BpeMeBU cpokose B Lle-
nuTe 3a yctodunso pazsutue Ha OOH 1o 2035 T,
MPU30BaBAIlM 33 EIMMHHAIUATA Ha TOBA 3a001s-
BaHe, I MPOJbKAT J]a OKa3BaT HATUCK BBPXY
HAIIMOHAJHUTE 3JIPaBHU CHCTEMH B TIOCOKA IMO-
no0psiBaHe €PEKTUBHOCTTA M ePUKACHOCTTA Ha
pasnuyHMATE BHUAOBE HHTepBeHIMU. Cpex cBe-
TOBHO TPU3HATHUTE AOOPH MPAKTHKH Ca TE3H, KO-
WTO TIOCTABST Ha €IHO OT BOJICIIIUTE MECTa CaMHUSI
MaIUeHT, KOWTO TpsiOBa Aa Obae 1oope nHpopmu-
paH, IPOAaKTUBEH U Jia c€ MPUIbPKa KbM Ha3Ha-
YEHOTO MY JIeueHHe, 3a J]a He IOCTaBs B PUCK OT
MTOBTOPHO 3a0o0JisiBaHe cebe CH WK B 3apa3siBaHe
Ha okosHHTE. KII0u KbM IMOCIIEAHOTO MOKE Ja ce
OKaJKe ISIIOCTHATA CAMOOIIEHKA Ha KaYeCTBOTO Ha
KUBOT OT CTpaHa Ha MalUeHTHTe ¢ TyOepKyIo3a.



Baarogapuoctu

Astopute OmaromapsaT Ha A-p Kupwmn Ilana-
BeeB u ekuna Ha ,,CBAJIII®3-Codus obmact™
EOO/I 3a oxazanoTo chaeiictBue. bnarogapum Ha
MaIMeHTUTE, KOUTO B3€Xa y4acTHE B MPOyYBa-
HETO.
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KJIMHUYEH INPO®NJI HA TAHUEHTUTE 10 JIBE I'OJUIIIHA Bb3PACT
C OCTDBHP BPOHXHUOJIUT B YMBAJI BYPI'AC

bopuc Anrenos

CLINICAL PROFILE OF PATIENTS UNDER TWO YEARS OF AGE WITH ACUTE
BRONCHIOLITIS IN UMBAL BURGAS

Boris Angelov

ABSTRACT: In the study the clinical profile of 168 children diagnosed with acute bronchiolitis in the First
Pediatric Department of UMBAL Burgas AD is analyzed,. The minimum age being 1 month and the maximum age
being 24 months. Patients were divided into four age groups. The duration of the infection of the upper respiratory
tract before the development of broncho-obstructive syndrome, the days with a clinic of acute viral infection before
the appearance of broncho-obstructive syndrome, the presence of a temperature above 38.5 ¢ tachypnea, rapid
heart activity, dyspnea, cyanosis, as a symptom of decreased oxygenation, etc. Conclusions were made regarding
the clinical profile of the patients and the complications of the disease.

Key words: Acute bronchiolitis, children up to 2 years, complications.

BLBeaenue

OcTpusaT OpOHXHONHT € WH(PEKIINO3HO, Bh3Ma-
JUTENHO 3a0oJsiBaHe Ha OernoapoOHUTE OpPOHXU-
Ol U € Hali-uecTtata WHQEKIHs Ha JOIHHU JuXa-
TEJIHYU ITBTHLIA TPH JIella Ha BB3PACT O 2 TOIUHH
[3, 7]. Yectorara goctura 1o 162/1000, a cOTHO-
nmeHnero Mmomyera : Mmomudera € 1.5 : 1. [loBeue
ot 40% OT 3acerHaTuTe M3UCKBAT OONHUYHO Jie-
YeHHUe MoHe 3a 24 yaca, KaTo CPpeTHHUIT OOIHUYEH
npectoii Bapupa cpearo 7.0 £ 5.9 nmuu. Cmbpt-
HOCTTa OT TOBA IOHSIKOTa KMBOTO3aCcTpallaBalio
3a00JsiBAaHE € OKOJIO 2 MMJIMOHA/TOJUILIHO JI0
2020 (mpemm mannmemusita), karo 3a CAILl e
cpenno 2/100 000 HoBOpOIEHH, a 3a BenukoOpu-
tanusa 1.82.

Ha 09.08.2021 e mybnmukyBaHa HHCTPYKITUS 32
cripaBsiHe ¢ O6ponxuonut [5, 6]. B [4] e myOnuky-
BaH IPOTOKOJ 32 CIpaBsHE U IPEBEHLUS Ha OpOH-
xuonut npu fena ot 0 go 23 mecena Ha Amepu-
KaHCKa TiefuaTpuyuHa akajaemus. M jBara noky-
MeHTa 00SBABAT OCTPHUAT OPOHXMOIUT KaTO CaMo-
JUMUTHpAIIO ce 3a00JsBaHe, KOETO HE M3HCKBA
MEINKaMEHTO3HO JieueHHe. 3a BCEKH JIeKap TBbP-
JICHHETO 32 HEW3IOJI3BaHe Ha MEJINKAMEHTH MPH
TOBa TOHSKOra >KMBOTO3acTpamaBamio 3a0ois-
BaHe 3ByYH ONIACHO 3a nauueHTure My. Haii-Bepo-
ATHO UCTHHATA € HAKBJIC TI0 CpeJiaTa.

Bripeku, ue ocTpusT OPOHXHOJIUT € YECT BHB
BB3pacTTa 10 2 TOJMHH M € ONKCaH B JajieuHaTa
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1941 rom. [2], Bce orie aMICcBa SICHAa TepareB-
TUYHA CTpATErHs, KOATO MOXke Om Ou Hamanwmia
CMBPTHOCTTA.

Jleuenuero Ha OB He ¢ yHuU(UIMpaHO, OIIe
MOBEYE 0CTaBa C MHOTO BBIIPOCUTEIIHH, B TIPEIIO-
PBKUTE 3a MOBEACHNE B Pa3IUYHUTE AbpKaBu. B
BT)J]FapI/ISI BCC€ OIlI€ nMa caMO CAUHUYHHN HY6J'II/IKa-
I[UH TIOBEUE KAaTO JIUTEPATYPHHU 0030pH, a IIOBE/Ie-
HUETO Ha OBJITapCKUTE TIEAUATPH C€ OTIPENENsl OT
HesCcHaTa KIWHWYHA IThTeKa 49.

en

Ienra Ha HAcCTOSIIOTO M3CIEIBAaHE € Ja Ce
aHaNM3upa KIMHUYHUAT TPOQUI Ha MAIUEHTH C
OCTBbp OpOHXHMONIMT Ha Bb3pacT 10 24 Meceua u
TEXHUTE YCIOKHEHHUS.

MarepuaJj u MeToaH

OO0eKT Ha HACTOSIIIIOTO MTPOYYBAHE Ca IMAIMCH-
TUTE 0 2 TOJUINHA BH3PACT, TUATHOCTHPAHH C
OCTBHP OPOHXUOIUT U NTpeMuHanu npe3 [IppBo me-
nmuatpuaHo otaenenne Ha Y MBAJI byprac A/l 3a
niepuo oT 5 roguau — ot 2019 1. 1o 2023 1.

AHanu3upaHu ca JaHHU 3a 168 manueHTu.

[IpumoxxeHn ca TOKyMEHTaJIEH, CTAaTHUCTH-
YecKH U rpad)uieH METO/.



Pe3yaTaTtu u o0chik1aHe

[IpoueHTHOTO pasmpeseneHne Ha aHAIU3Hpa-
Hute 168 manueHTuTe Mo MOJ € MPEACTaBEeHO Ha
@wr. 1. 103 ca momuera (61,3%), 65 ca MmommaeTa
(38,7%).

39%

E MmoMueTa

MOMMHYECTA

@ur. 1. [IponieHTHO pa3mnpeeneHne Ha MalyeH-
TUTE C OCTHP OPOHXHOJIUT IO MOJ

Pasmpenenennero mo mon noxasea, ue genara
OT MBXKKH TIONI TIpeo0iamaBaT IMpenx jaenara OT
JKEHCKH TI0JI, TIPY ChOTHOIIICHUE MOMYETa/MOMHU-
yera e 1,58:1.

OtuereHa e cUTHU(UKAHTHA pa3jinka MEXIY
cpenHara Bb3pacT Ha MoMuuetara (7,29+5,09 me-
cemna) u Momuertara (9,54+5,48 mecena), p = 0.05.
W HammmTe qaHHW OTBBPXKAABAT, Y€ IPH OCTPHUAT
OpOHXHMONUT C€ 3acAraT MO-4YeCTO MOMYeTa —
61,3% (Pwr. 1), KaTo CLOTHOIICHUETO € MPUOIIH-
3UTEIHO Ha TOBa CHOOIICHO B JUTEparypara
1.5:1.

CpennaTta BB3pacT Ha ManueHTuTe € 9,57 =+
6,44 meceria, KaToO MUHUMaJTHATa BB3pacT € 1 Me-
cell, a MaKkcuMaiTHa — 24 mMecerta.

Haii-yecto Oponxnonut e HabIronaBaH cpex 8
MeceuHuTe manueHTy (18 manuenTH), ciaeaBad ot
nareHTuTe Ha 3 Mecena (15 naruenTn), namueH-
TUTe Ha 110 2 1 7 Mecera (1o 13 nanuenTy), manu-
eHTuTe Ha 6 Mecena (12 manueHTH), TAIUEHTUTE
Ha 1o 5 u 1 mecena (o 10 nmanueHTH), NamnyeH-
tute Ha 10 11, 13 m 21 mecemna (1o 9 manueHTn),
narueHTuTe Ha o 1 u 9 mecena (1o § manueHTH),
naiueHTuTe Ha 1o 4 u 12 mecena (mo 7 mamu-
€HTH), manueHTuTe Ha o 15 u 20 mecena (1o 6
MAIUeHTH ), TanueHTuTe Ha 1o 18 u 24 mecena (1o
3 maruenTH), u naruenTuTe Ha 10 mecema (2 ma-
nueHTa). He ca mpuemann mMamueHTH C OCTHP
OponxuonuT Ha 1o 16, 17, 19, 22 u 23 mecena.
YecToTHOTO pasnpeeneHue Ha Opos Ha MaIeH-
TATE TO0 MECEYHAa BB3pacT € IPEeACTaBEeHO Ha
Ouwr.2.
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23 Mmecena
22 Mmecena
19 mecena
17 mecena
16 mecena
10 mecena
24 mecena
18 mecena
20 mecena
15 mecena
12 mecena
4 mecerna
9 mecena
1 meceny
21 mecemna
13 mecena
11 mecema
14 mecena
5 mecema
6 Mecena
7 mecena
2 mecena
3 Mmecena
8 mecema
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@ur. 2. YecToTHO pasnpeesicHHe Ha MamyeH-
TUTE C OCTHP OPOHXHMOJIUT [0 MECEYHA Bb3PACT

[TanmeHTHTE ca pa3npeaeieH: B YSTUPU Bb3-
PacTOBH IPYIIH:

e Irpyna-—0-3 mecena;

* Il rpyna— 4-6 mecena;

e Il rpyna— 7-12 mecena;

* IV rpyna — 13-24 mecena.

[IpouieHTHOTO pa3npeesieHne Ha MaHeHTHTE
10 BB3PACTOBH IPYIH € NpeacTaBeHo Ha dwur. 3.
IMaumenture B I rpyna ca 36 (21.4%), seB 1l
rpyna ca 29 /17.3%/, B Il rpyna ca 57 (33.9)% u
B IV rpyna ca 46 (27.4%).

27.4% 21,4%

17,3%

33,9%

H(0-3 mecenna ®4-6 mecena

m7-12 mecena © 13-24 mecena

@ur. 3. [IpouieHTHO pa3npeaencHe Ha NalueH-
TUTE C OCTHP OPOHXHMOJIUT MO BH3PACTOBU IPYIH



KakTto ¢ BuagHO, Hali-MHOTO CITydan Ha OpOH-
XHOJHUT ce HabJIoJaBaT BbB Bb3pacToBara rpymna
7-12 mecena — 57 (33,9%).

AHanu3bT HU NOKa3Ba, e, 4e 00JIeCTTa Mpeood-
JajaBa BB Bh3pacTTa A0 1 rox. — 122 manueHTH
(72.6%), ¢ KoeTo ce MOTBBPIKIaBa YeCTOTAaTa Ha
3a00sIBaHEeTO, ChOOIIaBaHa B IUTEpaTypaTa - 10
1 roguIIHa BB3pAacT.

WNHTEepeceH TmoKazaTen € npoowidscumen-
HOCMMA HA UHGeKYUuama Ha 2opuume Ouxamenuu
neymuwa penn pa3BUTHETO Ha OPOHXO000CTPYK-
THUBEH cHHIpoM. CunTa ce, 4e KOIKOTO Mo-MaJjKa
€ Bb3pacTTa Ha JAETETO, TOIKOBA MO-0bp30 HHPEK-
UTa JECHCHANPa KbM IONHUTE AUXATEIHU IMb-
Tuma. Hammre pe3yntaTel ChIO MOKa3BaT Ta3u
TeHACHIUA. TyK € OTYETeHO IOJIOBO pa3jIiyue.
[Tpu genaTa OT XKEHCKHU TOJ, U3sSBaTa HA OPOHXO-
O0OCTPYKTHUBEH CHHIPOM CTaBa MAaJKO IMO-PaHO —
Ha 2,46 £ 1,15 gen, AOKaTO NpU MOMYEHIIATa Ha
2,96 £1,22 (p = 0,05).

CraTHCTHUYECKH 3HAYMMH Pa3MKH ca OTYe-
TEeHU o0adve MMpH aHaIn3a Ha OHUMme C KIUHUKA Ha
ocmpa 8UpyCcHa uH@exyus npeou usneama Ha
oponxoobcmpykmueer cunopom (p = 0,001). Or-
YeTeHa € BPh3Ka MEXIY Bh3pacTTa Ha NETETO U
u3gBaTa Ha OpOHXOOOCTPYKTHBEH CHHIPOM.
Okasza ce, 4e KOJIKOTO M0-MaJlka € Bb3pacTTa, TOJI-
KOBa 10-0bp3a ¢ u3sBaTa Ha OPOHXO0OOCTPYKTHB-
HUs cMHApOM. Aeuara oT 0 10 3 MeceuHa Bb3pacT
MOrar 3a pa3BUsiT 0oJiecTTa OT YaCOBE A0 MaKCH-
MyM 3 naH, cpenno 1.57 agau. Cuurame, ye ycra-
HOBEHATa CTAaTHCTUYECKH Pa3jMKa B TOJIOBOTO
pasmpeeneHne Ha TMPOIBIDKUTETHOCTTa Ha WH-
(dexnusiTa TOpHA TUXaTEeTHH THTHUINA, HIMa 0CO-
OeHa mpakTU4HA CTOMHOCT. ToBa, 4e MepuoabT €
MO-KbC MPU MOMHYETA B HAIITUS MaTepUa € JIo-
oonnteH. He cMe cperiHany B TOCTHITHUTE HU JIH-
TepaTypHHU M3TOYHHIIM 32 3HAYMMOCTTA Ha TIOKa-
3arens IOl M TOsBaTa Ha OPOHXOOOCTPYKTUBEH
CHHJIPOM CJIe]] Ha4aJoTO Ha OoJiecTTa.

Humo eono odeme mama memnepamypa nao
38.5° HUTO mpeau XOoCHUTAIU3alUATa, HUTO 110
BpeMe Ha XocIuTanu3anusaTa. BunHo e, ue nere,
KOETO Ce MPEJICTaBs C OPOHXOOOCTPYKTHBEH CHH-
JPOM U BUCOKa TeMIIepaTypa Mo-CKOpo € OOJHO
ot nmHeBMOHUS [1].

PesynratuTe HU TOKa3BaT, Ue maxunHesama e
HAl-4eCcmusim CUMNMOM NPU NOCBHEAHEMO HA
dememo 6 6orHuyama. TaxumHes e OTYNTEHA IPH
CJIETHUTE CTOWHOCTHU Ha OpOil AUIIAHUS B MHHYTA
B 3aBUCHMOCT OT Bb3pacTra:

e <2wmec. ->60/MuH.

e 2 wmec.— 12 mec. > 50/ muH.

*  12-24 mec. > 40/MuH.
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Ot nmpyra cTpaHa, anHouuHume NPUCMbNU Ca
MPEBOIICEH, IHCUBOMO3ACMPAUABAL] CUMAIOM,
XapakTepeH 3a Mo-MajkaTa Bb3pact. lopu cbo0-
IeHa OT POAUTENUTE amHes € WHAWKALUS 3a
CIIeIIHA XOCTUTann3anus. AnHest He € Habmoaa-
BaHa, HATO € JIOKJa/[BaHa OT POJUTENNUTE B MPO-
YYBaHUS KOHTHHICHT, BBIPEKH Y€ IO JIUTepa-
TypHU JaHHH TS CE Cpella Hai-4ecTo NpHU Jerna
Mexay 2 u 8-ceaM. Bb3pact B oT 5% no 25%.

Taxunnes: Ipu MOCTHIIBaHETO € HAOII01aBaHa
npu 134 nanuentu (79,8%). KonkoTto mo-manka e
BB3paCTTa, TOJIKOBA IO-4ECTO ce HabmromaBa Ta-
XurnHes, 6e3 1a € CTaTHCTHYECKH 3Haunma (p >
0.05) cpen paznuyHKUTE BH3pacTOBH Ipynu. B mu-
TeparypaTta mpeodiagaBa CTAaHOBHIIETO, Y€ MPHU
JUTICa Ha TaXWITHes, He ce Kacae 3a WH(EKIUsI Ha
Oenus 1po6. Beeku nekap e mperyiexknan aena,
0e3 TaxurHes ¢ WHEKIUs Ha Oenust Apod Wi ¢
MIPUCTHI Ha OpOHXHATHA aCTMA.

Hanuuue Ha yuecmena cwvpoeuna Oetinocm
CMe TpUeMald TP CTOWHOCTH Ha ChpledHaTa
yecTora BbB Bb3pactra (-3 Mecema nHanm 150
ya./mMuH., 4-6 Mecena Hax 130 yn./mMuH a cief
toBa Haj 120 yn./muH. OuakBaHO, y4eCTeHa Chp-
JIeYHa JIEHHOCT C€ yCTAaHOBSBAa YCIIOPEIHO C Ta-
XUnHedTa. TaxukapausTa HE € 3aIbJDKUTENICH
CHUMIITOM TIpU OCTpHsl Oponxuonut. Hamute pe-
3yJITAaTH HE CE pa3invaBaTr OT AaHHU B JINTEPATy-
para.

Lucnuesama e emopu no uecmoma cumnmom 8
KAUHUYHAMA KAPMUHA HA OCMPUsL OPOHXUOIUM.
JlucriHes mpu TOCTHIIBAHETO CMe HaOJF0IaBau
ipu 129 (76,8%) nanmentn. Jucrenns ce HabIo-
JlaBaHa TIOYTH TOJIKOBA YECTO KOJKOTO M TaXHII-
Hesl C He3HAYUTEIIeH NMPEBEC BbB BH3pPacTTa OT 7
1o 24 meceua. Beopeku ToBa He € OTYETEHA CTa-
TUCTUYECKHA 3HAauMMa pPa3iiKa B W3CIICJABAHUTE
rpyn# (p > 0,05) u He MoXe J1a ce MpaBH WU3BOJ,
Ye JWCIIEHUSTa € T0-9eCT CUMIITOM B OT/ETHa
BB3pacToBa rpymna. Pe3yiaraTure HU He ce pa3iu-
YaBaT OT OIMCAHUTE B JUTEpaTypara KIMHUYHA
XapaKTEePUCTHKA Ha OCTPHUs OPOHXHUOIUT.

Luanoszama, xamo cumnmom HA NOHUICEHA
OKcuceHayus € HalIloJaBaHa TMO-PSIIKO mpu 79
(47,0%) ot manmenture. Llpano3ara He ¢ 3aAbJI-
JKUTENIEH CUMIITOM B KIIMHHUYHATa KapTHHA Ha OC-
Tpust OpoHxuonut. Hue chio He oTunTame Hau-
Yrie Ha MaH03a MPH BCUYKU HAOJI0JaBaHu Jiera.

unanosa ce HabnronaBa Hail-uecTo B rpynaTa
Ha Hani-mankute 0-3 mecena — 73.68%. Otuerte ce
CUTHU(WKAHTHA Pa3lIUKa MEX]y H3CIe/IBAHUTE
rpynu (p = 0,04; r =0,28), KoeTo NOTBbpKIaBa 13-
BeCTHHsI (PaKT, ye KOMIIEHCATOPHHUTE BBH3MOXK-
HOCTH Ha T0-MaJIKHTE KbpMadeTa ca Mo-HUCKH.



Lo ce oTHacs 10 Qusuxannume npomeru 6 be-
Jausi Opo6, BCUYKH JIela ca UMajau OpOHX000CT-
PYKTHBEH CHHIPOM — Pa3iIMYHa MO CTEIICH yIbJI-
KEH SKCIIUPUYM C AU(PY3HO MPHCHATU XPUITUETA
U Kpenutanuu. Thi KaTo KOJIMYECTBEHOTO OIpe-
JeNIsTHe Ha KITMHIYHUS X0l € TBBPJE CYOeKTHBHO,
MPOMEHUTE BBHB (PU3MKATHATA HAXOJKA B OCHs
npob He e aHaIM3WpaHa B HACTOSIIOTO MPOydY-
BaHe.

Xunocamypayuama € BaxKEH KpUTEPUH 3a B3e-
MaHe Ha PelICHUE 32 XOCIUTAIU3aIUs WIA HeoO-
XOJUMOCT OT TI0JJaBaHe Ha KHUCJIOPOJ Ha Jerara C
ocThp OpoHXHONUT. M HammUTe pe3ynraTy mokas-
BaT, Ye XHMIIOCATypauusiTa € 4ecT /cpelia ce mpu
MOYTH BCAKO 2-po nere/, HO HE3aIbIDKUTENCH
cumirroM. SpO2 < 90 e orderena mpu 83 /49.4%)/.
Ts sicHO KOpenupa ¢ nuaHo3aTa, KaTo camo mpu |
neTe cMe HaOJroIaBalii Xumocartyparus 0e3 nya-
Ho3a. ToBa mMpoydYBaHe MOKa3Ba, Y€ XUIOcaTypa-
LUATA HE € 3aJBJDKUTEIICH CUMIITOM IMPH OCTHP
OpOHXHOJUT U CHBIaJa C ONHCAHATa KIMHUYHA
CUMIITOMATHKa B uTeparypata. C oriies Ha ToBa
€ HeOOSCHIMO 3aIbJDKUTEITHOTO YCIOBUE 3 XOC-
nuTaM3anus Ha jere ¢ oponxuonut B KIT 49.
KonkoTo BB3pacTTa Ha AETETO € MO-MayKa, TOJ-
KOBa BEPOSITHOCTTA 32 XHIIOCATypaIus € IMO-TO-
nsma. BeB BB3pacToBara rpymna 0-3 mecena, Ts ce
Habmronasa B 72.98%, a npu Haii-ronemure — 12-
24 mec. ena B 19%.

Kucnopooomepanusma e dact oT noaabpxa-
IIOTO JICUEHUE M CHOPE] NPAaKTUKyBaHUs B Bbi-
rapus TeparneBTUYEH MOAX0l KbM Hesl Ce TpeMHu-
HaBa IIpH ClaJlaHe Ha KHUCIOPOIHATa caTyparius
ox 90-94% wnu npu FiO2 - 0.35—0.5. Cienqnoc-
JIEJTHATE PEBU3MH Ha IPOTOKOJIMTE 3a CIIPABSIHE C
OCTBHP OPOHXHOIUT € 3aII0YBAHETO U MPH caTypa-
uus nox 90% wu mpekparaBaHETO W IMpPH CTOM-
HocTH Hag 90%, HO Hail-Bede MpH JIUIICA HA Tpe-
BOXKHH KJIMHUYHH MPU3HAIH — TUCTPEC U OTKA3 OT
xpaHa. IMEHHO Te3u NPENOpPhKU Ca CIa3eHU B
MPOYYBAHETO HHU.

HeobOxomumocT oOT KucopomoTepanust ca
mvamu 84 (50,0%) mema oT W3cieABaHATa M3-
BajKka. [IpoIbIDKUTETHOCTTa Ha KUCIOPOJO0Tepa-
nusarta e cpeano 1,88+1,13 auu, kaTo MUHUMAII-
HaTa MPOIBIDKUTEITHOCT € €I1H JICH, 2 MaKCUMall-
Hara — niet. Hail-roisiM € mpoleHThT Ha jenara
BBbB Bb3pacToBara rpyma 0-3 mecena — 73.56%, a
Hal-HHCKa BBB Bb3pacToBaTa rpymna 12-24 mec —
19.9%. Boiipeku ToBa He O¢ OTYETEHA CTATHUCTH-
YecKH 3Ha4YMMa pa3jinKa MEXIy H3CIie/IBaHUTe
Bp3pactoBu Tpymu (p > 0,05). Oomara
MPOJBIDKUTEITHOCT HAa KHCIOPOJOTEpaNuira ¢
1848 waca Ha Te3m 44 manueHTa ¢ XHIIOCATypa-
nus, win cpenHo 42 daca Ha maruedT. Wmm ¢
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IPYTH TyMH, KHCIOPOJOTEpanusTa MpHu Jena c
OPOHXHMOJIUT € MPOIBIDKUIIA CPEIHO OKOJIO 2 JTHHU.

[Ipn HecrokoWHU KbpMaueTa MpH JIUICA Ha
XHUIIOKCHS € YMECTHO Ja C€ H3KIIOYH CpeoeH
omum. Ilpu 18 memna (10,1%), Bcuuku mox 6 me-
CeYHa BB3PACT € HaOoJaBaH CpeeH OTUT, KaTo
12 ot X ca Ha moj 3 MeceyHa Bbh3pacT.

UzcnenBanero Ha nwiHA KpbeHA KApMUHMA,
npokanyumonur u CRP He ca J0Ka3aHO IOJI30T-
BOpPHH, KaKkTO 3a IOCTaBsIHE Ha JUarHo3ara, Taka
U 3a olpejessiHe Ha TepamusTa. B Hamms mare-
puan cwc 3aBumeno CRP ca camo 13 (7.7%)
BCHUYKH C OTHUT, KaTO CTOWHOCTHTE UM ca o 20
mg/L. Ha Te3u meua e mageH aHTHOMOTHK 3a 5
JTHU.

B mutepatypara ce ommcBa duapusma, Kato
4ecT NpuApYykaBai 0ojectra cumnroMm. Hammure
pe3ynTaTH MOKa3BaT HATMYUETO HA TUAPUS CAMO
npu 7 /4.2%/ ot nanueHTuTe.

Cvpoeuno-cv0osume YClONCHEHUs. CE CPEIaT
B 9% ot xocnuTanusupanure aera ¢ Ob mox dop-
MaTa Ha apUTMHH U TPUKYCITUAATHA PErypruTa-
s mpu Jienia 0e3 mpenxokjama ChbpAeYHO-Ch-
JoBa matonorusi. Hue He cMe Habro1aBanu chbp-
JIEYHO CHJIOBH yCIIOKHEHHUSI.

Jlexuopamayusma u oucerekmpoiumemMusama,
Ca YEeCTO CpellaHW paHHHU YCIOKHEHUS, MOYTH
npu BCSIKO 5-To ete — B 10 19%. ObsicHeHneTo e
B HaMaJICHHS WM TIEpOpAJICH MPHEM Ha XpaHa |
TEYHOCTHU TOpaaN TUCITHESTA, MOHSKOTa MOBPH-
[IaHUS, TPEAU3BUKAHU OT KAlUTMYHUTE MapOK-
cuzmu. lloBuimeHn ca W HYXAWTE OT TEYHOCTH
BBB BpB3Ka ¢ TaxunHesta u (heOpumurersT. OT
MPOYYEHUSIT HU KOHTHHI'CHT caMo 4 Jiena Ha Bb3-
pact 10 6 Mec. — 1 Ha Bb3pacT 2 Mec. U 3 Ha Bb3-
pacT 4-6 mMec., KoeTo npeacTaBisiBa caMo B 4.2%.

Cpeonusm npecmoti  1eyedHoOmo 3asedenue e
4,98+1,49 nHu, KaTO MUHUMAJTHUSA € 3 JIHH, 2 MaK-
CUMAJIHUAT — 13 IHU.

He e oruereHa curHu(UKaHTHA pa3jivKa
MEXy CpeAHaTa MPOABIKUTEIIHOCT Ha MPECTOS
B JIe4e0HOTO 3aBeJIeHHE 110 IT0JT Ha manueHTuTe. C
Hal-KpaThK CpejieH OOTHUYEH MPECTON € Bb3pac-
ToBaTa rpymna 13-24 mecemna — 4,21 guu, a ¢ Haii-
MPOJBIDKUTENICH TPyIaTa Ha JienaTa 4-6 Mecera —
5,73 nHu.

3akiIoyenne

B uscnenBanero ca ananmsupanu 168 marm-
€HTH 70 2 TOIWIIHA BH3PACT, JTUATHOCTUPAHU C
ocTbp OponxuonuT B [IbpBO MeauaTpuyHO OTAC-
nenne Ha YMBAJI byprac A/l 3a ner roguieH
nepuon (ot 2019 r. mo 2023 1.).



B pesynrar Morart ga ce HampaBsIT CIETHHUTE
3aKITFOYEHUS:

1) VYmMecTHO e poauTenuTe HAa BCUYKHU Jena
JI0 3 MeceuHa Bh3pacT ¢ ocTpa MH(MEKIHS Ha TOp-
HUTE OUXATCTHU IBTHINA Ipe3 ce3oHa Ha RSV
nH(pEeKInH 1a ObAaT MPeayNnpeieHn 32 PUCKOBETE
OT pa3BUTHE Ha OPOHXUOIHT U Ja 3HAST MPH KOs
CUTYyaITus BeJJHara J1a 3aBe/iaT JeTeTO 3a XOCIIHUTAa-
TU3aIus, Thil KaTo 0oJecTTa MOXKEe Ja ce pa3Bue
3a 4acoBe;

2) KimHu4HaATa XapakTepHCTHKA Ha JielaTa
C OCTBp OpPOHXMOIUT B M3BaIKaTa HU HE CE OTIIH-
YaBaT CHIIECTBEHO OT MPHUETUTE B JIUTEpaTypara
(Jiumica Ha XUMEPIUPEKCHs], HATMYUE HAa TaXuIl-
Hesl, IUCITHEs!, ayCKYJNITaTOPHH JaHHU 32 OpOHXO-
00CTPYKTHUBEH CHHAPOM, XUIIOCATYPAIIHS U T.H.) C
HU3KIIIOUCHHUEC Ha HUCKHA OAJ1 Ha J€laTa C OTUT U
TO caMO BBB BB3pacToBara rpyma g0 6 mecemna u
MAaJIKUS TIPOIICHT Ha JeTla C TUaPHSL.

3) Penrrenorpadusita Ha Oenusi npod e
YMECTHa — camo TIO0 TIOKa3aHWsl, MOAKpENs Moc-
JIETHATE TIPOTOKONIH 32 ocThp Oponxwmonut u KII
49

4)  AHTHOMOTHYHOTO JICYCHHE € TOKa3aHO
camo TO TI0Ka3aHus (HOBO BJIOIIABAHE Ha CHCTOS-
HUETO, HEJJOHOCEHOCT, KOMOPOUIHOCT Ha TaIH-
edta). M3Boj monkpemns MOCIEAHUTE MPOTO-
KOJIM 32 JICYCHHE Ha OCTHP OPOHXHOJUT BBB Bb3-
pacTTa 10 2 TOIUHU — OaKTepUANTHA yCIOKHEHUS
ce cpemat camo B 1.2% u To mpeAMMHO TIpH Jena
C KOMOPOUTHOCTH;

5) VMecTHO € 3aIb/DKHTETHOTO YCIIOBHE 32
xocnutanuzanus no KII 49 3a SpO; < 90% 3a
Jena Haja | roguHa aa oThnajaHe, Thil KaTto TS He €
3aIbJDKUTENIEH KIMHIYEH MPU3HAK TPU JIEKUTE U
CPEITHO TEXKH OPOHXHOJHTH;

6) Jlemara 10 6 MecedHa Bb3pacT ce Bb3CTa-
HOBSIBaT 1MO-0aBHO, HE3aBUCHMO OT II0JIOBATa CH
MIPUHA]IEKHOCT.
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POJISI HA BUOMAPKEPUTE B PAHTUOHAJIHATA YIIOTPEBA HA JIEKAPCTBEHU
INPOAYKTH

Anexcannpuna Yenesa, Mapus NBanoBa, Auna Togoposa
THE ROLE OF BIOMARKERS IN THE RATIONAL USE OF MEDICINAL PRODUCTS

Aleksandrina Cheneva, Mariya Ivanova, Anna Todorova

ABSTRACT:The rational use of medicinal products is of fundamental importance for a successful and
efficiently conducted therapy of the patient. Biomarkers have a crucial role in the rational use of medicines.
They provide valuable information and help guide treatment decisions, optimize drug therapies, and improve
patient outcomes.

Aim: To analyse the role of biomarkers in the rational use of medicinal products.

Methods and materials: The literature review was made through a documentary analysis of scientific
statistics in the PubMed and Google Scholar platforms.

Results: Biomarkers facilitate a personalized approach to drug therapy, improving rational use by providing
guidance for accurate patient selection, making a more accurate diagnosis, choosing the appropriate drug
according to the patient's condition, accurate dosing for a specific patient, reducing contraindications and risk
from the occurrence of ADRs. Their use leads to savings for the health system created by unnecessary use of the
wrong drugs, in the wrong quantities, for the wrong patient, and at the wrong time.

As well as benefits, biomarkers also have their imperfections, so their application must be strictly monitored
and controlled, and they must undergo serious study and validation.

Conclusion: Biomarkers contribute significantly to increasing rational use, guiding healthcare professionals
in making well-informed decisions about treatments tailored to individual patients, as long as they are well-
studied and their clinical relevance is demonstrated.

Key words: biomarkers, drugs, rational use, personalized treatment;

BbBenenue ryba Ha JOBepHeTO Ha manueHTa. Mepku 3a mo-
noOpsiBaHe Ha JieKapcTBeHara yrorpeda ca Tepa-

JlekapcTBeHarta ynorpeda € KOMIUIEKCEH Ipo- ~ IEBTMYHUTE CTaHJApTH, CIPAaBOYHHMLUTE 3a Jie-
1ec, B 4yneto GopMupaHe B3UMAT ydacTHe JieKa- KapcTBa, MHOOPMALMOHHUTE KaMIIaHUU CPEeJl Ha-
pute, (apManeBTHTE, IIPOU3BOAUTEINTE HA Jie-  CEIEHMETO M 3IPABHUTE CIECLHHUAIUCTH, KOHTPOI
KapcTBa, JUCTPUOYTOPUTE, DPETYJaTOPHHTE Op-  Ha JIEKAPCTBEHATa NPOMOLMA M peKnama u ap.[1]

ranu ¥ nanuenture. [IpaBuianoTo usnonssane na  OCHOBHO HampasiieHue B HannonamHara jgekape-
JekapcTBa € Ae()MHUPAHO Karo palMOHaliHa jie-  TBEHA IOJUTHKA Ha beirapus € panuoHaiHara
kapcTeeHa ynorpeba or C30 npes 1985r. [1]. Pa-  JekapcTBeHa ynorpeba [1].
[MOHATHATA JIEKAPCTBEHA yIOTpeda M3KMCKBa Ta- Hayunu mokasarescTsa moco4saT NPUHOCA Ha
LIMEHTHTE J1a TIPUEMAT JICKAPCTBA, TIOAXONAIM 32 ~ OMOMapKEPUTE B PAlMOHAIHOTO M3MO0JI3BaHE Ha
TEXHUTE KIIMHUYHU HYXXIH, B JO3U, OTTOBapSIIN JIeKapCcTBa, KaTo MpPEeJOCTaBAT LeHHa nHpopMa-
Ha MHAWBUOAYAJIHUTC UM M3HUCKBaHUA, 32 aCKBa- IyA 3a HaCOYBAaHC Ha pCUICHUATA 3a JICHCHUEC, OIl-
TEH MEePUOJ OT BPEME, Ha Hal-HUCKA 1IeHa 32 TAX  THMMU3HMPAaHE Ha JICKAPCTBEHUTE TEPAIIMM ¥ 0100~
u obmectBoro[1;19]. M3uckpaHusTa 3a panmo-  PABaHE PE3y/lTaTMTe Ha mauueHTuTe. Upes Ouo-
HajJHa ynorpeba Ha JieKapcTBa ca TOYHA Juar-  MapKepHuTe Ce M3BHPIBA MOHUTOPHHT BBPXY Jie-
HO3a, KOPEKTHO NPEAINIMCBAHE, MOAXO0AAII0 JeKap- YCHHUETO HA MAMEHTUTE U CC IIPOCIICAABAT JICKap-
CTBO, TOYHA JO3MPOBKA, TIOAXONAN] HauueHt [1].  CTBEHara 0e30MacHOCT, €(PEKTUBHOCT M e(duKac-
Hepauunonannara ynorpeba Ha JjekapcTsa Bogu — HOCT [16].
JI0 YIBJDKABAaHE U OCKBIISIBAHE HA JICYEHUETO, Pa3- bromapkepsT € (pakTop, KOUTO € 0OEKTUBHO
BUTHE HA HEXENAHU JIEKAPCTBEHU pEaKLnu, 3a-  M3MEPEH M OLECHEH KaTO MHAMKATOP 3a HOPMAJIHU
OMOJIOTMYHU TPOLIECH, MATOTEHHHU MPOLECH HIIH
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(apMaKoIOTHYHH OTTOBOPH Ha TeparieBTHYHA HH-
tepBeHtus [5]. IlpemcraBisBa xapaKTepHUCTHKA,
KOSITO c€ U3MepBa OOCKTUBHO U MOXE /1a CE CUUTA
3a TIOKa3aTes Ha HOpMaJeH OMOJOTHYEH MpOoLEC,
npoiiec Ha 3a00NsBaHe WM TUIIMYHA PEaKIysl Ha
JIEKapCTBO WIIK Teparnus - KPbBHO HaJsITaHe Hall-
pumep. KbpM nHemHa pata HsAMa CTaHAApTU3U-
pana neduHHIHS HAa TepMUHA Onomapkep. EBpo-
meickara areHIus mo Jekapcteara (EMA) ompe-
Jenst Gmomapkepa Karo ,,0MOJI0OrMYHa MOJIEKYIa,
OTKpHTa B KPBBTa, APYTH TEJIECHU TEUYHOCTH WIN
THKaHU, KOSITO MOXeE J1a CE U3T0JI3BA 32 TIPOCIIe s~
BaHE Ha Pa3JIMYHU MPOLECH B TSIIOTO U 3a00sBa-
HUS NpU Xopara 1 KuBoTHU [6]. Cnopen Hanmo-
HaHAA THCTUTYT 1o pak Ha CALL (NCI) 6uomap-
Kep € MOJIeKyJa, KOSITO MOXKe Jia ObJie OTKPUTA B
KpbBTa, APYId TCJICCHU TCHHOCTHU WJIHW B TbKa-
HUTE, ¥ YHUHUTO CTPYKTYPHH XAPAKTCPHUCTHKH Ja-
BaT mH(OpMaIMs 3a HOpPMajeH WU aOHOpPMEH
KJIEThYEH MPOLEC MM 332 Pa3BUTHUETO HA KOHK-
peTHO 3abomsBaHe. Olle M0-KOHKPETHO, OroMap-
KEepUTe Morar Ja ObJaT pa3lu4HU MYTaIlHH,
XI/IHO/XI/IHCp CKCIIPECHUA Ha HAKOU OHKOI'CHU U AP.
[2]. Ynorpebara Ha OuMoMapkepu ce yBelndapa ¢
ronuHuTe. [lopaan TSXHOTO pasHOOOpasue ce u3-
paboTBa KinacuduKanus, 3a U3SCHIBAHE HA TIO3U-
ouATa MU B TECPANICBTUUHMSA ITPOLCC COPAMO TAX-
HaTa akTuBHOCT. CIIMCHK Ha BUIOBETE OMOMAap-
KepH ¢ KpaTKu ONHcaHus € najex B Tabmuma 1.

Ta6auna 1.Bunose Guomapkepu [2; 12]

Aa ce nasHTH@GuMpa prcKsT OT NOCNedBaLLo
PAIBMTHE HA 3A60NABAHE.

Za oTKpWBaHE Ha
NnpeapasnooXxeHne

32a wgenTuwdryupare Ha Gonecrta Ha padeH
eTan, KeAeTo PaHHa HAMECa MOXEe 43 JoBese

CHprHMHD A0 NOASGPABAHE HA PEIYNTATA OT NEHUEHWETO B
PAMENTE HA NOMNY N3N,
My HOXMCTOXMMMYHI |, UMTOKEDATHHOEN
BUOMAPKEPK, MANONZBAHIA 33 ONPEAenAHE Ha
AwarHocrveH BIAA 1 MNOATMNG HA PaKa B ThKaHHK NpoGi.
Aasa MHPOPMALMA 33 MIX0Aa OT 3abonABaHeTo
WK KATO SHUOIOMAHHK MADKepK 33 NPorpecis,
MporHocTUyeH KOMTO WIMEDEaT TEXECTTa Ha TYMODa MK
PELMAMEa Ry
3a NnogSop WA CermMeHTUPaHEe Ha pPaznuuHK
rPYNE NauMeHTH, KOMTO MMa BeposTHOCT A3
MNpegckazsaLy, Py ~ P o

OTrOBOPAT HA MONSKWISPHOD HACOHYeHa Tepan|a

3a vndoprMrpare Ha pasIpaboTyKKa Ha
nexapcreo, pasHooSpaive oT BrgoBe
GHOMaAPKEDH, KOMTO MHAMKIADAT:
DapmMaKonormyueH hapriakoreHoMIMKa, GHap MaKoaHaRM KA
AOKAIATENCTED 34 MEXaHW3IMA, JOKAIATENCTED

MPHHLMNHO. TOKCUYHOCT (GesonackocT).

BUOMapKepUTe 33 CyporaTeH oTroBop Morat 4a
MNoMOrHaT 3a aonpegensHe Ha onTymMmanHa

CyporaTteH
BUONONAYHHa AO03ZAa OT NeKapcTBo.

- Vb-:t:c.prnauw; OTHOCHD CHOTHOLUEHWETO
puvck/nonza, korato TpREBA Aa Ce B3eMme
pewerHne

- 3a 43 6bLAAT OBWONDUNOHMMK I NPOSaTa K1
TEXHOMNOIMATA TPABEA 43 6B43T AOCTuxdM,
AOCTBNHWAL

Monesen
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ena

Ja ce mpoyuu poisita Ha OMOMapKepuTe B pa-
LUOHANHATa ymoTpeba Ha JIEKapCTBEHU MPO-
JYKTH.

MeToau 1 MaTepuau

JlutreparypHuUAT 0030p € HalmpaBeH Upe3 JOKY-
MEHTAaJICH aHaJIu3 Ha Hay4YHU CTaTUH B IIaTgop-
mute PubMed u Google Scholar mo m3non3Banu
KITFOYOBU JyMHU: OMOMapKepH, parioHaIHa YIOT-
peba, nexapcTBEHH MPONYKTH;

Pesyararu

buomapkepure HamMupar MPUIIOKEHHUE B TIEp-
COHANM3MpaHaTa MeOUIMHA W WHIUBHIYaTHUS
MOAXO KbM MaIMEHTHTE, C LIEJI ONTUMHU3UPAHE Ha
pammoHa HaTa yrnorpeba Ha JeKapcTBa.

[Ipunoxxenre Ha OHOMapKepHUTEe MOXE Ja ce
OCBIIIECTBU Ha BCEKH €Tall OT MpociiensBaHe Ha
pammonanHara ymoTtpeba. Illmpoko e m3momssa-
HETO UM B IPOTHBOTYMOpHATa Teparmus, Omaroma-
pEHHE Ha KOETO JICUCHHETO CE€ TMOCTaBsi Ha HOBO
HIBO. Te Morar J1a ce BKIII04aT B MOI00p Ha MaIy-
eHTH, TIpe3 n300pa Ha MPaBUIIHOTO JICYCHHE, JI0
TOYHOTO JIO3UMpaHe W MpociensBaHe Ha Oe3omac-
HOCTTA.

buomapkepure momarar 3a uaeHTH(GHUIIpaHE
Ha CyOToIyaruu OT MAIUeHTH, KOUTO € TT0-Bepo-
SITHO Jla pearupar MOJOKUTEITHO Ha OIpPEeAeICHO
nekapcTBO wiu jedenue [6]. ToBa mo3BomsiBa Ha
MEIWIIMHCKATE CIEIHANCTH Ja aJalTHPaT Tepa-
MMM B3 OCHOBA HAa MHAWBUAYAJIHHUTEC XapaKTC-
PUCTUKH Ha MalUMCHTaA, KaTO T€HCTUYCH HpO(i)I/IJ'I
WM TIOATHII Ha 3a0onsBaHeTo. Te ce M3mon3Bar
BCE IMOBeYE B KIMHIUYHUTE U3MTUTBAHUSA 32 CTPATH-
¢uKanus Ha MAIMEHTHTE B PA3IMYHU MOATPYIH
Bb3 OCHOBA Ha TEXHHUTE T€HETUYHU Mpoduiu bu-
OMapKepuTe YIECHSBAT PAHHOTO OTKpHWBAaHE Ha
3a00JIABaHus, MPEICKa3BaT IPOrpecusTa Ha 3a0o0-
nsBaHeTo. PanHara JUArdHoCTHKa I103BOJIsIBA HaB-
peMeHHa HaMeca U 3aroYBaHe Ha JIeYeHUE, KOETO
BOJAM JI0 TO-ZO0OpW pE3ylTaTH 3a IMalUeHTUTE,
CTecTsIBa 3/[PaBHU W (PMHAHCOBU PECYPCH.

Enna ot ponure Ha GMoMapkepuTe € Ja 1aBat
nH(pOpMaIM 3a 3IPABOCIOBHOTO CHCTOSHUE Ha
NalueHTa, MporpecusaTa Ha 3a00JsBAaHETO U II0-
TEHIMATHUS OTTOBOP HA TPUIIOKEHUTE JIEKAPCT-
BEHHU Tepanuiu [2;15]

[Iupoka e ynorpedbata mM mpu u3bopa Ha
HAN-NIOIXO/ISAIIOTO JIEKAPCTBO 33 CHCTOSHUETO HA
narueHTa. Upe3 waeHTUUIMpaHe HA Ouomap-
KEpH, CBHP3aHH C €(PUKACHOCTTA MU TOKCHY-
HOCTTA Ha JIEKapCTBaTa, CIICIIHAINCTUTE MOTaT J1a
n30Hpar JIeKapcTBa, KOUTO € MO-BEPOATHO J1a Ob-
natr epeKTUBHU, U Ja U30ATBAT JIEKAPCTBA, KOUTO
Morar aa Npu4YuHAT HEXKCIIaHU pCAaKIUN UK UMaT
OorpaHWuYeHH TMoJ3U. bromapkepure morar naa



UICHTU(HUIUPAT TAIUCHTH, KOUTO ca C TI0-BUCOK
PHUCK OT HEXKEJIaHM JIEKapCTBEHH peakuuu. Tasu
uHpOpMaIKs TO3BOJISIBA Ja c€ MpeArnpreMar
Mpeana3Hu MEpKH, 1a C€ KOPUTUPAT J03UTE WU
Ia ce u30ArBaT ONpEAEICHHU JIEKapCTBa CIOPEX
criermu()UKUTEe Ha OpraHu3Ma

buomapkepure 1mo3BossBaT HENPEKBCHAT MO-
HUTOPUHT Ha OTTOBOPA Ha MALMEHTa KbM IPUIIO-
XKeHara tepanus. [IpomennTe B HuBara Ha OHoO-
MapKepa MOrar Jia Iocodyar Ay 1aJeHO JIeUeHUue
¢ e(heKTUBHO, KOETO MO3BOJISIBA HA KIIMHUIIUCTUTE
Jla KOpUTUPAT I CMEHST JIEKapCTBaTa, ako € He-
00xomuMo. PanmoHanHOTO M3MONI3BaHe Ha JIeKap-
cTBa, 0a3upaHo Ha OMOMapKepH, MOXKE J1a JOBeIe
710 CIIECTSIBaHE Ha PAa3X0H, Upe3 U305IrBaHe Ha He-
HYXXHH JICUCHHS, HAMAJISIBAHE HA XOCIIUTAIN3aLH-
WTe U MUHMMH3MpAHE Ha HEKEIaHUTE JIeKapCT-
BEHH PEaKLUH U Bb3MOXKHHU MOCIECABALIN JOIbII-
HUTETHU JIedeHus [2;12].

Cnenuduuynnte OuOMapkepH, HW3MOI3BAHU
Mpey Ha3HaYaBaHE Ha JeYeHHe, MOrar Jia Bapu-
par 3HAYUTEIHO B 3aBUCHMOCT OT 3a00JIIBAaHETO
WM ChCTOSHUETO, KoeTo ce Jiekysa [16]. Ilpu-
MepH 3a OMOMapKepH, U3MOJI3BaHK NpeAr Ha3Ha-
YaBaHEe Ha TEpaIus ca TYMOPHUTE MapKepH, Karo
cnermduueH 3a npocrarara antured (PSA) mpu
pak Ha npocraTtata, CA-125 3a pak Ha SHYHUIINTE
n HER?2 3a pak Ha repaara. Te3u 6uomapkepu mo-
MaraT Ipd AMArHOCTULHUPAHETO M IpOCielsBa-
HETO Ha mporpecudra Ha paka. [3;4;14] Hpyr
npuMep ca OMOMapKepu HHAWKHUPAIIN TeHETHYHH
mytanun kato BRCA1 u BRCA2 myraunn npu
pak Ha rppaTa ¥ pak Ha siuHunmTe. Tesu ouo-
MapKepu Morar Jja pbKOBOJSAT B3€MaHETO Ha pe-
LICHUS 32 JICYCHNE, KaTO 3II0JI3BAHETO Ha LIeJIeBH
teparmuu kato PARP uaxuburopu [18] [Ipu cbp-
JICYHO-CBH/IOBH 3a00JIsIBaHMs, OMOMapKepu Karo
HuBa Ha xomectepon (LDL, HDL) u tpurmue-
pHUIM MOTaT Ja UHIUKUPAT 3a HEOOXOAUMO Jieue-
HUETO Ha JUMHUIHA HAPYIICHUS W ChPIEYHO-Ch-
noB pHcK. BucokouyBcTBuTEneH C-peakTHUBEH
mpotend (hs-CRP) chiio e Bp3nanmreneH Ouo-
Mapkep, KOWTO MOXeE J1a IOMOTHE 3a OLICHKa Ha
cbpaeuHo-cha0BHs puck [ 13]. I1pu 3a6omnsBaneTo
nmuaber, xemornooun Alc (HbAlc) e buomapkep,
W3MOJI3BaH 32 MPOCIENABAHE Ha ABITOCPOUYEH
KOHTPOJI Ha KpbBHATa 3axap M HacOYBaHE Ha Jie-
yeHuneTo Ha auadera [10]. [Tpu apronmyHHM 3a00-
JsIBaHUs, OMOMapKepH KaTo peBMaTouAeH (pakTop
(RF) v aHTHIWKIWNYEH UATPYAUHHUPAH TENTH/
(anti-CCP) mpu peBMarowjieH apTpUT Morar ja
MOMOTHAT 32 JUArHOCTHLHPAHETO W Ha3Ha4yaBa-
HeTo Ha Tepanus [7;11].

[Ipumepu 3a mpocnensBaHe Ha JEUYCHUETO H
MpocyensBaHe Ha Pa3BUTHETO Ha 3a00JSBAHETO
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ca tymopHuTe 6moMapkepu karo CA-125 (pak Ha
sitaauniure), CEA (komopektanen pak) m PSA
(pax Ha mpocraraTta), KOUTO C€ H3IOJI3BaT 3a
MpocCIieAsBaHe Ha OTTOBOPA HA JIGYEHUETO HA PaK
M 32 OTKpPWBAaHE HAa PEIHINB Ha 3a00JSIBAHETO
[4;12;14]. Hupkynupamia tymopaa JJHK (ctDNA)
€ TEHETHYCH MaTepuai, 0CBOOONIEH OT paKoBUTE
KJICTKH B KpBBTa, KOUTO MOXe Aa Obae HabIroma-
BaH, 3a JIa C€ OLIEHU OTTOBOPHT Ha JICUSHHUETO U Ja
ce OTKpHE MHHHMAIHO OCTaThYHO 3a00JsBaHE
[12]. [Ipu cbpaeyHO-CHIOBU 3a00NSIBaHUSA, OUO-
MapKepH Karo TPOTOHWH ¥ HETOBOTO KOJIMYECTBO
ce M3MOM3BAaT 3a HaONIoIeHHEe Ha CHPJICYHHUTE YB-
PEKIaHUS U OLIEHKAa Ha e()eKTHBHOCTTA Ha Jieue-
HueTo ciex nHpapkT [8]. B-tum HarpuypernyeH
mentug (BNP) e 6momapkep, n3mon3BaH 3a Ha0-
JIOJICHUE Ha ChpACYHA HEJIOCTATHYHOCT U HACOU-
BaHE Ha KOPEKIIMUTE Ha JieueHueTo [21].

O6o0mIeHne Ha poisiTa Ha OWOMapKepuTe B
MpocIieisBaHe Ha pallMOHaIHa yoTpeba e mpe-
cTaBeHa Ha ¢urypa 1.

buomapkepure mompuHACIT 3HAYUTEIHO 32
MOBHIIIABaHE HA palliOHaIHATa YHOTpeda, Hacou-
BalKU 3[paBHUTE CIEUUAIUCTH MPU B3EMAHETO
Ha 700pe MHM)OPMUpPAHU pEIIeHUs 3a JedeHHUS,
ChOOpa3eHn ¢ WHAWBHUIYATHHWTE IMalueHTH. Po-
JsITa Ha OMOMapKepUTe B PAIMOHATHOTO H3ION3-
BaHE Ha JIEKAPCTBaTa ce Pa3lIUpUpPSBa, KOETO MIe
JTIOBeJIe 10 TIOA0OpsIBaHEe HA TPIDKUTE 32 TalieH-
TUTE U A0 MO-100pH 3apaBHH pesynratu. [lpu
BCEKH MAIMEHT JajieHa 0oJIecT MOXe J1a ce Mpo-
SIBH pa3]IMYHO, KaTO TOBA € MOBJIUSHO OT Te€HETH-
KaTta My, (aKTOpHUTE Ha OKOJHATa Cpea U HaunHa
My Ha XHBOT. bromapkepuTte ciryxar Kato Oc-
HOBHHM WHJIMKATOPH, HACOYBAWKH KIMHHUIIUCTUTE
KbM TEPCOHAIM3UPAHN CTPATErHH 3a JIeUYeHUE,
KOUTO Ca ONTUMU3UPAHU 3a BCCKU MHIAUBUI. Pa-
[MUOHATHOTO M3IIOJI3BaHe Ha JIeKapCcTBa, 0a3upaHo
Ha OMOMapKepH, MOXe Ja JOBEJIE /IO CIIeCTSIBaHEe
Ha Pa3Xxol, upe3 M30sArBaHe Ha HEHYKHH Jieue-
HUA, HaMaJIsIBaHC Ha XOCIIUTAJIU3alluuTC 1 MUHU-
MHU3HpaHe Ha HEeXEIaHUTE JIEKAPCTBEHU PEaKIUH
Y BB3MOXKHHU TIOCJEIBAIH JOIBIHUTEIHN Jiede-
HUAA.

IIpean3BukarTe/icTBa NPU U3MOJI3BAHETO HA
Onomapkepu

bescnopHo wu3mon3BaHETO Ha OHOMapKepH
MOXe fAa ObJe TMOJIe3HO B MHOTO acleKTH, HO
CBHIIO ce HAOMIOaBaT M NMPEeAN3BUKATENICTBA MIPU
TAXHOTO TpuioxkeHue. MmeHtudunmpaneTo Ha
HaJGKIHN U creuupuuHd OMOMapKepH, KOHUTO
TOYHO OTpa3sBaT HAJIMYMETO, IPOrpecHsITa Ha Ja-
JIeHO 3a00JsIBaHE WIIM PE3YNTaTH OT Tepamus, €
3HAYNUTENHO 3aTpyaHEeHO [3]. CIOKHUAT XapaKTep



Ha 3a00JISIBaHUATA ¥ IPOMEHIIMBOCTTA UM, BB3II-
pEATCTBAT HAMUPAHETO Ha OMOMapKepH C BUCOKA
YYBCTBUTEIIHOCT M CHEIUPUIHOCT. Bamumaupa-
HETO, TOYHOCTTA U BB3MPOU3BOJUMOCTTA HA H3-
MEpBaHHUATA Ha OMOMapKEepH B pa3IMIHU J1abopa-
TOPHH Y W3MHUTBAHUS € OT PellaBalio 3HaYCHUE.
Jluncara Ha cTaHgAPTU3AIUS B TCXHUKUTE 32 aHa-
713, 00paboTKaTa M ChbXpPaHCHUETO Ha MPoOUTE U
aHalM3a Ha JAHHUTE MOXE Ja JIOBEJE 10 TPOTH-

PaHHO OTKpPVBaHe Ha pPUCKOBW 3a
pasBUTWeTO Ha AaAeHo 3abonsaBaHe
nayneHTn

MpocnegsaBaHe Ha pasBUTWETO Ha
3abonsBaHeTo

N\

-~

-
npOCﬂEﬂﬂBaHE Ha 34paBoCc/IOBHN
CbCTOAHWA M BKNHO4YBaHe Ha
nekKapcTBa npun HEOEXOHHMOCT

MNoa6op Ha NogXoAALLM NaLUeHTH
3a gafjeHa Tepanusa

BOPEUHBH pPE3YNITaTH, OTPaHWYABANKH KIWHUY-
HaTa MOJIE3HOCT W JIOCTOBEPHOCT Ha OMOMapKke-
pute [3]. ETuuHM ChOOpaKeHUs CBBP3aHU ChC
3JI0yTOTpedara WM HeNPaBUIHOTO NpeaBaHe Ha
pe3ynTaTute OT OMOMapKepHH HUBa MOXE Ja J0-
BeJle 10 HEHY>KHO Oe3ITOKOHCTBO, TPEKOMEPHO Jre-
YEHUE WIHM HEYCIIeX Ja C€ MPEeNOCTaBU Ha Malu-
EHTHUTE TOIXO/AIIa HH(pOopMaIus 3a B3eMaHe Ha
HH()OPMUPAHH PEIICHHUS.

MocTaBAHe Ha To4YHa
AvarHosa

I'Ipocnep,ﬂBaHe Ha ne4vYeHwve J

3 )

( MpeunzrpaHe Ha A03MPOBKa

ﬂpO(ﬂe,ﬂ'ﬂ BaHe Ha BezonacHocT

S

®urypa 1. Pons Ha GnomapkepuTe B IpociesiBaHe Ha palioHaIHaTa ynoTpeoa.

3aKja0oueHue

Ynorpebara Ha GMOMapKep BOAM 10O MOA0Ops-
BaHEe 1MoA0Opa Ha MALMEHTH M Hal-TIPaBUIIHOTO
JIeYeHUE CTIPSIMO ChCTOSTHUETO Ha Ooxaus. [laru-
SHTHUTE ca MO-TOYHO JHAarHOCTHIUPAHH, JICUCHH-
€TO MM Ce IPOCJIeIsiBa MO-JISCHO, OIIeHKaTa Ha Oe-
30MIaCHOCTTA € Io-lpenn3Ha. ToBa Boau 110 3Ha-
YUTEHU CIIECTSBAHWS HA 3[paBHATa CHCTEMa M
nofoOpsiBaHe Ha Ka4eCTBOTO HA JKUBOT HA IaIH-
entute. IHTErpripaneTo Ha OUOMapKepuTe B KITH-
HUYHATa MPAKTHUKA € CBbP3aHO C PEJIHIIA PUCKOBE.
[IpobneMu Bb3HUKBAT OT WACHTH()UIIUPAHETO HA
cTaOWIHM OMOMapKepH 1O OCUTYPSIBAHETO Ha TAX-
HOTO TOYHO M3MEpPBaHe, ThIIKyBaHE W CTaHJIAPTH-
3auus. Te ca CBbp3aHU C €TUYHU Ka3yCH, OCTHII-
HOCT, BaIWAALUS U PEHTAOMIIHOCT Ha HPUIIOKE-
HHUETO MM B IpakTukara. buomapkepure ca 6bp30
pa3BHBamIa ce 00IacT OT ChbBpPEMEHHATa Tepamus
Y pOJISITa UM TEIbPBA IIE CE PA3IIUPSIBA.
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VALIDATION OF BIOMARKERS APPLICABLE IN PRACTICE

Nikola Shopov, Aleksandrina Cheneva, Mariya Ivanova, Galina Petrova

ABSTRACT: A biomarker is a factor objectively measured and evaluated as an indicator of normal
biological and pathogenic processes or pharmacological responses to a therapeutic intervention. It is often

measured in blood, urine, or tissue samples.

Measurement and interpretation of biomarkers are not always reliable and appropriate. Their application in
practice must be refined to avoid measurement errors. In response to the growing need to address the quality
and suitability of biomarkers, marker qualification and validation have been developed.

Aim: To trace the biomarker validation process.

Material and methods: A retrospective study of normative acts regulating activities for the period 2010-2024
and an analysis of literary sources in scientific databases: PubMed, Google Scholar by key words: biomarkers,

validation, regulatory requirements was made.

Results: Biomarker validation refers to the validation of analytical procedures, that is, the assessment of
performance characteristics: precision, accuracy, limit of detection, and robustness. Their validation process is
important to confirm their accuracy, reliability, and clinical relevance.

Biomarker qualification, on the other hand, provides evidence of the likelihood that that biomarker is
associated with a particular biological process and clinical endpoint.

Conclusion: To have a high level of reliability, biomarkers go through a process of validation and
classification EMA and FDA are synchronizing their requirements to speed up and ease the procedures for the
standardization of biomarkers and their incorporation into practice.

Key words: biomarkers, clinical trial, validation.
BbBenenne

buomapkepsT e hakTop 00EKTHBHO H3MEPEH U
OLICHEH KaTO WMHAWKATOp 32 HOPMAaJHU OHOJIO-
THYHH IPOLIECH, TATOTCHHU MPOIIecH WiH Gapma-
KOJIOTUMHU OTIOBOPH Ha TepareBTUYHA WHTEp-
BeHIMs. ToM yecTo ce u3mMepBa B KPbB, ypUHA WIN
ThKaHHU 1ipodu [1;8;9]. [IpaBunHOTO CHOUpAHE,
ChXpaHEHHE U TPAHCIIOPTHPAHE Ha TE3U MPOOH ca
OT pelIaBaIlo 3HaYeHUE 3a MOUIbP)KaHe Ha TAX-
HaTa ISUIOCT ¥ PEIOTBpaTsIBaHE HA pasrpaxJaHe
WIN TIPOMsIHA, KOETO MOJKE Jia MOBJIHsIe HA TOY-
HOCTTa Ha u3MepBaHusTa [2;6]. ['pewiku npu B3e-
MaHe Ha MPoOH KaKTO M HEMIPAaBIIIHOTO ChOMpaHe
U ChXpaHEHHE MOJXKE JIa JIOBEJE JI0 Pa3laJaHeTo
Ha OroMapkepuTe U HeTouHu pesynraru [1;9].

[loBeuero 3abonsBaHMA BKIIOYBAT MHOXEC-
TBO OMOJIOTMYHU MTPOLECH U ITbTHUILA U eIUH OHO-
MapKep TPYAHO MOXKeE Ja MPEJICTABH CI0KHOCTTA
Ha 3a0oisiBaHeTo [5;6]. B MHOTO KiIMHMYHH CITy-
Yya ce W3MCKBA HEMPEKbCHATO HaONI0JICHHE BHB

69

BpEMETO U OMOMapKepHTE He BUHATH Ca KOHCTaH-
tHO ctabuinu [10]. M3non3sanero Ha Ouomap-
KepH 3a OTKpHUBaHe Ha 3a0OJsBaHMs Ha PaHEH
eTar MOJKe Jia TOBEJIE 10 CBPBX/IHArHOCTHKA U He-
HY)KHH JICUCHHsI, aKO OMOMapKepuTe UMaT orpa-
HHUYCHAa CHe]_[I/I(bI/I‘IHOCT U YYBCTBUTCIHOCT, WUJIN
aKo MICHTH(MHUIUPAT ChCTOSHHUS, KOUTO MOYXKE HH-
KOra ¥ Jla He MPOrpecupar J0 KINHAYHO 3HAYe-
Hue. TecroBere 3a OnOMapKepu MOTar Jia J0BeIaT
10 (aNIUBO TIOJOKHUTEIHA PE3YJITAaTH, MOKa3-
BAIllM ChCTOSTHUE MK 3a00IIsIBaHE, KOETO HE € Ha-
nune, Wik (QaaimrBO OTPHUIATENTHH PE3YJITaTH
[31]. Te3u rpemiku Morar aa HoBeAar 10 Hempa-
BIJIHM JIHATHO3W M HETIOIXOJAIIO JiedeHue. [Tor-
PEIIHOTO THJIKYBAaHC Ha 3HAYCHUCTO Ha IPOMA-
HaTa Ha OMOMapkepa MOXe Ja JIOBeIe 10 He-
HY)KHHM WHTepBeHIMH win jeueHus [32]. Hampu-
Mep, Maika (IIyKTyalus B HHBOTO Ha OHOMap-
Kepa MOXe [1a C€ ThJIKyBa KaTo MPHU3HAaK 3a IIPOr-
pecus Ha 3a00JIIBaHETO, a TO J]a € B PAMKHUTE Ha
HOpMaJHUTe Bapuaiu. Hskon Ouomapkepu Hsi-



MaT BHCOKa CIICIU(PUIHOCT 32 KOHKPETHO 32007151~
BaHE MJIM ChCTOSTHUE U MOTAT J1a O'bJIaT MOBIUSHH
ot apyru ¢aktopu [33]. Tasu numca Ha crerm-
(GryHOCT MOXKeE Ja JoBeJe 10 OObpKBaHE B JAHAr-
HO3aTa M pelneHusTa 3a jgeucHue [34]. Pazanu-
HUTE 1a00PATOPUU MOTAT Jia N3IOJ3BAT Pa3IHIHH
METO/IM ¥ TEXHHKH 33 U3MEepBaHe Ha OMOMapKepH,
KOETO BOJHU JIO HECHOTBETCTBHS M PA3IIMKH B pe-
syararture [33].

Lea: /la ce npocieau nNpouechT Ha BaUIU-
paHe Ha OMOMapKepuUTe H3MOJI3BaHH B NPAKTHU-
Kara.

Marepuaa u meroau: Hanpaseno e perpoc-
MEKTUBHO MPOYYBaHE HA HOPMATHBHH aKTOBE pe-
TYJIApaNy IeHHOCTH ¢ OMOMapKepu 3a MepHoza
2010-2024r w aHanmu3 Ha JHTEPATYPHU H3TOY-
HUIIM B HayyHu Oa3u ganunu: PubMed, Google
Scholar o KJIFOUOBH AyMH: OMMapKepH, Balua-
IUSI, PETYIATOPHU U3UCKBAHHS.

Pesyaratu: BanuaupaHeTo U MOJy4yaBaHETO
Ha peryIaTopHO oJ00peHue 3a OoMapKepu KaTo
JUArHOCTHYHH WJIH MTPOTHOCTHYHH MHCTPYMEHTH
MOJKe J1a 01 ABIBT U CKbIT Tporec [33]. Paspa-
OOTBaHETO W MPHJIAraHETO Ha OMOMapKEpHH aHa-
JIU3U MOXKe Jia ObJIe MHOTO CKBII0, KOETO J]a Orpa-
HUYHU IIUPOKOTO MM H3MOJI3BaHE, OCOOCHO B yC-
JIOBUSI C OrpaHuyeHu pecypcu. Hsxou Ouomap-
KepH ce CONBCKAT C MPEAU3BUKATEIICTBA TIPH H3-
MBITHEHUETO HAa CTPOTHTE KPUTEPHUH, OTIPEIICIICHH
OT peryJaTopHHTe oprand. EJHO OT OCHOBHHTE
npeau3BUKaTeicTBa B o0nacTra Ha OMOMapKe-
pHUTE € pasrpaHHYaBaHETO MEXY ,,[IOTCHIIUANICH
Onomapkep™ W ,,HaJIeKACH OHOMapkep®, KOUTO
MOTaT Jia Cc€ W3MO0JI3BaT YHHBEPCATHO 332 HAcO4-
BaHE HAa BYKHU KIIMHUYHH ¥ ThPTOBCKH PEIICHHUS.

Kpanudukanus u BanumupaHe Ha Ouomap-
Kepu:

TBIKyBaHETO Ha M3MEpBaHHATa Ha OMOMap-
KEpU He BHHATH € HAJEeXKIHO U moaxosio [13].
KaTo oTroBop Ha HapacTBaiiaTa HyKaa OT pasr-
JIekKIaHe Ha KAYeCTBOTO M MPHUTOHOCTTA HA OHO-
MapKepHTe, ca pa3paOd0TeHU KBATU(UKALINS U Ba-
JUIMpaHe Ha Mapkepa. Bamuaupaneto Ha OHO-
MapKepuTe Ce OTHACS [0 BaJHIMPAHETO HA aHa-
JUTUYHU TPOLIEAYPH, TOSCT OIICHKA Ha XapaKTe-
PUCTHUKUTE Ha €(PEKTHUBHOCTTA: MPEIU3HOCT, TOY-
HOCT, TPaHUIla Ha OTKPHBaHE U yCcToitunBocT [1].
[IpomiechT Ha Bammaanws Ha OHOMapKepH € BaXKeH
3a MOTBbPKIAaBaHE HA TAXHATA TOYHOCT, HAJICHKI-
HOCT Y KJIMHWYHA peneBanTHocT [1;13].

Kpanmudukanusira Ha OnoMapKepuTe, oT Apyra
CTpaHa, OCHUTypsiBa JIOKAa3aTeJCTBO 3a BEPOST-
HOCTTa TO3W OMOMapKep Jia € CBbp3aH C onpe/e-
JIeH OWOJIOTMYeH Tpollec W KIMHHYHA KpailHa
TOYKA.
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[IpomechT 3a OTKpHBaHE U 0100peHNe Ha OHO-
MapKepuTe IpeMHUHaBa TIpe3 CICTHUTE eTallH
[25].

[TepBata cThIIKa € aHAIN3BT HA HAIMYHATA JIU-
TepaTypa W MpeIBapUTEIHUTE TaHHH, CBhP3aHH C
ouomapkepa. ToBa BKJIIOUBA M3CIIEJBAaHE HAa Ha-
YYHH CTaTUH, Pe3yJITaTH OT KIMHUYHH U3IHUTBA-
HUS ¥ TaHHU OT Apyru n3toununu [18;19]. Uecto
W3MON3BAaHO TIPU TPOTHOCTUYHU OHOMapKepu
[30]. Te morar na ObnaT HACHTHOUIMPAHH B TIpa-
BUJTHO MPOBEJICHU PETPOCIIEKTHBHU MPOYYBAHMS,
KOUTO HE pa34yuTar CIUHCTBEHO HAa YIOOHH
po0OH, HO M3MOJI3BAT OMOMPOOH, CHOPAaHU OT KO-
XOPTa, KOSITO MPEICTABIISIBA [eJIeBaTA MOy Ialus
3a CKpMHUHT [27].

Ananutuyna BanuaHocT: [IponechT 3amouBa ¢
OLICHKA Ha aHAJMTHYHATA BATUIHOCT HA OHMOMap-
Kepa, KOSITO BKIIOYBA MPOBEPKA HA METOIUTE 32
U3MEpPBaHE U XapaKTEPUCTUKUTE MY, KaTO YyBCT-
BUTEJIHOCT, CHEUU(PUYHOCT, MPEUU3HOCT U [P
[12;33].

Knuanuna BamupHocT: CrenBa OLiGHKA Ha
KJIMHUYHATA BAJIUIHOCT Ha OHOMapkKepa, KOsSTO
BKJIIOYBA aHAIM3 Ha Bpb3KaTa MEXIy Ouomap-
Kepa U KOHKPETHOTO 3a00JIIBaHE WU ChCTOSHHE.
ToBa OOMKHOBEHO CE HM3BBPINBA YpE3 MPOBEXK-
JIaHE Ha CMUACMHOJIOTMYHU WM KIMHUYHH W3C-
nensanus [12;13;14].

[IporHocTuHa BanmuaHOCT: BakHa cThIKa €
OLICHKATa Ha MPOTHOCTUYHATA BAIMIHOCT Ha OH-
oMapkepa, KOsTO MMoKa3Ba Heropara ClioCOOHOCT
Jla IpeIBIKAa OBICIN CHOUTHS HITH TTPOTHO3HPA
pesynTature npu naipentute [14].

BanugHOCT Ha OTroBOpa Ha JICYCHUETO: AKO
OMOMapKephT Ce U3MOJI3BA 32 OIICHKA Ha PEaKI[y-
ATa Ha JIeYeHHe, TO TPIOBa J1a Ce U3BBPINU BaIU-
JIalysl Ha HeroBara CriocOOHOCT J1a MPEIBHUIH HITH
OTpa3u peakuusITa Ha MAlMeHTUTE Ha Mpejiara-
Horo neuenne [15;16;18;19;29].

Banunanus u cranaaptusanus: 3a 1a 0bJe 0u-
OMapKepbT NPUIIOKHUM B KIMHUYHATA MMPAKTHKA,
YeCTO € HEOOXOIMMO J1a Ce CTaHIAPTU3UPA U HOP-
MaJIM3upa MPOIEChT Ha M3MEpPBaHe, 3a Ja ce ra-
paHTHpa CPaBHHUMOCT U KOHCHCTEHTHOCT Ha pe-
synrarure [13;14;15;27].

Banupanus B peaHusi KIMHUYEH KOHTEKCT:
Haxkpas, OuomapkepbT TpsiOBa Aa Obje BaIuIH-
paH B peasiHus KJIMHUYCH KOHTEKCT, KbJIETO CE M3~
TI0JI3BA, 32 JIa CE yCTAHOBU HEroBaTa epeKTUBHOCT
U IPUIOKUMOCT B mpakTukata [14;15;28]. Tpo-
[eChT Mpe3 KOWTO NMpEeMHUHABA BaJIHMIAlUsITA Ha
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Bammpanusara Ha OGHOMapKepuTe € CIOXEH U
MHOTOCTBIICH TPOLEC, KOUTO OOMKHOBEHO H3HC-
KBa CHTPYAHUYCCTBO MKy YUCHH, KIMHUIIUCTH
U peryJaTOpHU OpraHd, 3a Jla ce TapaHTHpa, ue
OMOMapKepBT € MOIXOIAI 32 MPeICKa3BaHe WU
OIICHKA Ha KOHKPETHHU 3a00JISIBaHUS WIIH CHCTOSI-
nus [1;3;18]. buomapkepure TpsOBa na Obaar
BKJIFOYCHU B HENPEKbCHAT IUKBJ, KOWTO B3eMa
Hay4eHOTO OT OTKPHBAHETO U pa3paboTBaHETO HA
€/IHa cepusi OT OMOMapKepH U ro BbBEXkK/Ia B CIIE/I-
Balara cepusi or onomapkepu. ONTHMaTHOTO UM
pa3paboTBaHe ¥ IPHIOKEHHUE IIe H3UCKBA €KHUIICH
HO/IXOJ1 MOPa MHOTOCTPAHHHS XapaKTep Ha H3-
Oopa, BAUIMIUPAHETO M MPUIOKEHUETO Ha OMo-
MapKepH, KaTo ce M3IO0JI3BaT TEXHUKH KaTo (ap-
MaKOCIHIEMHOJIOTHS, (papMaKoreHeTHKa U (ap-
makoreHomuka [8;10].

CraHIapTU3UPAHETO HA TEXHUKHUTE 32 aHAJIH3
€ OT pellIaBallo 3HaYeHHe 32 OCUTYpSIBaHE HA Ha-
JIOKIIHA U BB3MNPOU3BOIMMHU M3MepBaHus [2;22].
HwuBara Ha GMomapkepa Morar Jja Bapupar ¢ Tede-
HHE Ha BpeMeTo. He oTunTaHeTo Ha ONTHMAITHO
BpEMe 3a OIIeHKa Ha OnoMapkepa MOoXKe 1a TOBe/Ie
JI0 HETOYHU UHTEpHpeTaIuu. bromapkepure Mo-
rar ja ObJaT MOBIHMSHU OT IPYyTH OCHOBHH 3/1pa-
BOCJIOBHU CHCTOSTHHSI WJIH JIEKApCTBA, KOUTO Ta-
UEHTHT npueMa. Jluncara Ha 3aabia004eH aHa-
M3 Ha (aKTOpUTE MOXKE Ja € MPUYMHA 33 TOT-
pelIHO TBIKYBaHe Ha pesynrarure [27;29;32].
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Pazunranero ennHCTBEHO Ha OMOMapkepH, 0e3 1a
ce B3eMa IpeBU/ Apyra KIMHUYHA HHPOpMAITHS,
MOJE J1a J0Bele /A0 IUarHOCTHYHA MPHCTPACT-
HOCT M TOTEHIHMAJIHO Ja NPOIMYyCHE Ba)KHH ac-
MIEKTH OT ChCTOSIHUETO HA martuenTa [33;34].

EMA mpenmprueMa MepKd 3a KBadU(UKAIIHS
Ha OMOMepKepuTe, KaTo pa3paboTBa Mpoleaypa
ommcaHa B ,,KBanmudukanust Ha HOBH METOI0JIO-
WU 3a pa3paboTBaHe Ha JekapcTBa“. HoBute me-
TOJIOJIOTHH BKJIFOUBAT HE caMO OMOMapKepH, HO
OLICHKM HAa KIMHUYHHUTE PE3yJITaTH, CKajlh Ha
CUMITOMHUTE, >KUBOTHHCKA MOJEIH, CTaTHCTH-
9YecKH METOJH U T.H. oT PaboTHara rpyma 3a Ha-
yunu koHcyntauun (SAWP) u KomuTer 3a nekap-
CTBEHH MPOYKTH 3a XyMaHHa yrnorpebda [12].

Perynanuara nma Hy»Xaa OT TO-T00pH WHCT-
PYMEHTH 3a OLICHKa W BKJIIOUBAHETO Ha OMoMap-
KepuTe € O0SBEH 32 OCHOBEH NMPHOPHUTET B Ta3u
macoka (Food and Drug Administration)[15].
CoBmectnu ycunus Ha FDA, EMA, Predictive
Safety Testing Consortium’s (PSTC),
Nephrotoxicity Working Group cb3mamoxa mu-
JIOTHUS TIpOIIeC 3a KBaau(uKaius Ha Ouomap-
kepu. Karto B pe3ynrar Ha ToBa 7 Omomapkepa 3a
0B0OpeyHa 6e30MmacHOCT ca KBATH(DUIIMPAHH 32 OT -
paHuueHa ynotpeda B HEKIIMHUYHHA W KIMHHUYHU
pa3pabotku npe3 2010 1. [11;23] 3a na ce yBe-
JIMYU MAaKCUMAJIHO HIAHCHT 32 HayU4eH KOHCEHCYC,
EMA no3BosnsiBa 1 HaChp4aBa y4acTHETO Ha pe-
rynatopau areHuun m3BbH EC B mapasenHa kBa-
nuduKanMoHHa mponeaypa. Tosa ce ynecHsBa OT
CBINECTBYBAIIOTO CIIOPa3yMEHHE 3a TOBEPHUTEI-
Hoct Mexny FDA/PMDA u EMA. Bs3MoXHOCT
3a MoJlaBaHe Ha CHBMECTHO MUCMO 332 HAMEPEeHHUs
kbM EMA u FDA Gemie BbBefieH pe3 IeKEMBPH
2014 r. 1 Hackopo e npeycTtaHoBeHO. B MoMeHTa
€ OTTOBOPHOCT Ha 3asBUTEJIS, J1a CE TapaHTUPa, e
JPYTUTE areHnuu ca MHGOpMUpaHU OTHOCHO Ia-
panenHaTta KBamuUKAIUs TPEAr HA4YalOTO Ha
MpoleaAypaTa 3a HAIMYHA MPOLEaAypa 3a KBaJu-
¢ukarms na EMA [13;18].

B nonbnnenue kpM yeunusita Ha EMA u FDA
3a HackpuaBaHe Ha KBaTM(UKanuATa 3a Onomap-
Kepu, MeXayHapOJHHAT CHBET 33 XapMOHHU3HPa-
HETO Ha TEXHUYECKHUTE M3UCKBaHUsI 3a papMarieB-
tnunu npoayktu (ICH) n3nane nmpoekra Ha xap-
MoHmM3MpaHa Hacoka E16 mpes asryct 2010 r.
00o0m1aBan npenopbKu OTHOCHO KBanH(UKaIH-
aTa Ha Omomapkepure, (hopMaT Ha TOJABaHE Ha
3asiBJICHUE W (popMyIrpaHe Ha KOHTEKCTa Ha W3-
nos3Bane [20;21] ToBa pbKOBOACTBO € POKYCH-
pPaHo OCHOBHO BBbPXY I'€HOMHH OHMOMapKepH, HO
MPUHIIUITUTE Ca MPWIOKUMHU KbM JPYTUA BHUIOBE
ouomapkepu. ICH E16 Beue e Buenpen B EC,



CAIlll, Kananma, FOxna Kopest, Anonnst u [1IBseii-
mapust [20;21]. ToBa e pemraBaiia CThIIKA KbM
YBEIMUYEHOTO NpueMaHe Ha OnoMapKepH B paspa-
0OTBaHETO Ha JieKapcTBa B CBeToBEH Mamab [43].
Kpamu¢ukanus Ha ypuHapau 060pednu Onomap-
KepH e mppBarta (hopMaliHa KBamuduKaIms Ha Ou-
oMapkepH H 3a fete areHimn- EMA u FDA [17].

[Iponeaypara 3a kBanudukanusTa Ha GLOMap-
KepHTe 3a1o4Ba ¢ 10/1aBaHe Ha 3asBJICHIE, KOETO
npoIbiKaBa 0koJo 3 mecena [1].

Wndopmanusara, myOnukyBaHa OT 3asBUTE-
JUTE CJIe]] yCTenrHaTa KBanupuKamus 3a onomap-
Kep, MO3BOJIsiBa J1a ce WACHTH(UIUpAT Hal-uec-
TUTE TPEAN3BUKATENCTBA, CPELIAHHU [0 BpeMe Ha
MpoleAypara 3a KBamuuKanusaTa Ha OHoMapKep:
1. CnomenssHe u chOupaHe Ha JaHHW. BHuMa-
TEJHO TUIAHUPAHW KIMHUYHHU NPOYYBaHHS C TO-
nsM Opoit cyOeKTH ca He0OX0IMMHU, 3a J1a TEeHEPH-
paT moka3aTencTBa 3a KBauuKanus Ha OnomMap-
kepa [24] 2.Crannaptuzanus Ha nanHute. [lpe-
JU3BUKATEICTBA IIPA CTaHAApTU3aLMATA HA JaH-
HUTE ca MPUYUHEHH OT Pa3IMKH B ChOUPAHETO Ha
mpoOH, ChbXpaHEHHETO, 00paboTKa, aHATUTHYHU
MPOILEypH U METOJIU 32 aHAIN3 Ha JIaHHU B KITU-
HUYHH TIpoy4BaHus u peruonu [3;7] 3. Bpeme u
pecypcu. Bbhpeku neceTwiieTss u3cieIBaHus U
HaJIM4YMe Ha MHOXXECTBO TaKHBa 3a HSIKOW OHO-
MapKepH, KBalU(HUKALUATA UM YEeCTO HM3HCKBA
MHOTO pecypcu u Bpeme [7;14]. buomapkepure,
KOUTO Beue ca kBanudpuimpanu or EMA u FDA
ca [14].

3aKkiIoueHue

3a na ObIaT ¢ BUCOKO HMBO Ha HaIEXIHOCT
OnoMapkepuTe NMpeMUHaBaT Ipe3 Mpolec Ha Ba-
munanyst u knacudukanus. ToBa ycIoKHSIBA U
OCKBIISIBA MPOLIECHT HA IIpUJIaraHe, HO TOBHUIIIaBa
3HaYMMOCTTa UM 3a KJIMHWUYHU pe3ynTtaTt. C nen
10-0bP30 U JIECHO MPEeMHHABaHE Mpe3 MpoLery-
putre FDA u EMA obenunsBaT ycuiums 1 CHHXPO-
HU3UpaAT u3UCKBaHUsATa cu. Kato pesynrar ro-
JsiMa 4acT OT W3IOJ3BaHUTE B MpaKTUKaTa OHO-
MapKepH ca IPEMUHAIIY [Ipe3 Te3U MPOLECH U yC-
MEIIHO ce Mpujarat B IPOrHO3a, JUarHo3a, mpoc-
JeiiBaHE HAa MHOECTBO 3a00JIsIBaHUS, KAaTO Ce
pa3udTa Ha JIOKa3aHa CHEHU(UIHOCT, HaJEK-
HOCT, 9yBCTBUTEIHOCT.
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NNPUIABPKAHE KbM JIEKAPCTBEHATA TEPAIIUA IIPU HAIHUEHTU, CTPAJALIM
OT I'VTAYKOMA - POJISITA HA ®PAPMAIIEBTA

boxunapka Xamkuepa, Ctanka Y3yHoBa, Kpukop UnmkusH, Kprctuna Kumosa

MEDICATION ADHERENCE IN GLAUCOMA PATIENTS - THE ROLE OF THE
PHARMACIST

Bozhidarka Hadzhieva, Stanka Uzunova, Krikor Indjian, Kristina Kilova

ABSTRACT: Glaucoma is a serious socially significant disease. It is the leading cause of vision impairment
and loss worldwide. Timely treatment and adherence to prescribed therapy will reduce the risk of irreversible
vision loss. The aim of this article is to present the important role of the pharmacist in medication adherence in
patients diagnosed with glaucoma. Material and methods. A review of the scientific literature in PubMed and
Google Scholar databases was performed. The study was conducted between the months of January and March of
2024 using the following keywords: ‘glaucoma’, ‘adherence to glaucoma medication’, ‘role of the pharmacist’,
‘non-adherence to glaucoma medication’. Results. The barriers for non-adherence to medications identified in
glaucoma patients were of different nature - lack of motivation to use drops, cost of medications, complex regimen
(non-adherence) and some other factors. Active doctor-patient-pharmacist communication is needed. The results
of better communication between this group will lead to optimization of drug therapy and better understanding of
glaucoma disease. Conclusion. In the context of pharmaceutical care, the role of the pharmacist is to better control
and improve adherence to therapy in adult patients with glaucoma.

Key words: glaucoma, adherence to glaucoma medication, non-adherence, pharmacist

BobBenenue KaTapakTa, CBhp3aHaTa C Bb3pacTTa MaKyJjIHa Jie-
Cpen BojielIMTE MPUYHMHY 32 CIIETIOTA B CBeTa  I'eHepalus U riiaykoma.
e 3abonsBanero rnaykoma. Criopes u3cieqBaHe 3a0oisIBaHETO HE 3acsira caMO CaMHTE Mally-
Ha Quigly m Broman mpe3 2020 roauna oOmMs  €HTH, a U TEXHHTE POJACTBEHHIIH, paboTOIaTENH,
Opoit Ha MaIMEeHTUTE C TJaykoMa € ¢ Hajx 10 Mu-  KakTo M 1s10TO 001iecTBO. [lopaau ToBa M3KIIHO-

nrona HoBH mareHTu crpsmo 2010 r. (Quigley  uurenHo BaxkHO 3a BCSKO 3a00JsiBAHE B TOBA
and Broman, 2006). Bpos Ha 3abosieiute ce yBe-  YHCIIO W IVlayKOMa € Ha3HayaBaHETO Ha MpPaBHJI-
JUYaBa HEMPEKBbCHATO TOPAaM 3acTapsBaHe HAa  HUTE JICKAPCTBA U MPHIBPKAHETO KbM JICKApCT-

HACEJICHHETO M HapacHAJIUTe BH3MOKHOCTH Ha  BEHATa Teparus.
CBETOBHATA ME/MIIMHA 32 PaHHA MarHOCTHKA. HaGumtoziennero Ha MalMeHTUTe ¢ rIaykoMa €
IMonactosimem, okoio 802 MUIMOHA BB3PACTHH  KPUTHYHO BAKHO 32 PAHHOTO OTKPHUBAHE HA MPOT-
Xopa I0 CBeTa XHBEAT C MPEJAOTBPaTHMA 3ary0a  pecus U 3aoYBaHe Ha CBOCBPEMEHHO JICUEHHE 32
Ha 3peHHe, HO HAMAT JIOCTHII 10 ouHu rpmwku (The  HamassiBaHe Ha pucka OoT HeoOpaTuMa 3aryba Ha
International Agency for the Prevention of  3penume (National Collaborating Centre for Acute
Blindness, 2021). Ome 2 mo 3 mutnapaa aymu ce  Care (UK), 2009). KnuHUYHHTE MPOYYBaHHS I10-
HY)XJasT OT MOCTOSIHEH IOCTBII JIO 3/[paBHH yC-  Ka3BarT, ue C MOHMW)KABaHE Ha BHTPEOYHOTO HAJIs-
JIyTH, 32 1a ONTUMH3HPAT 3pEHUETO cH U crioco0-  rane (BOH) mporpecusita Ha riaykomarta MOXKe
HOCTTa cH Ja GyHKIroHupar B obriectBoto (The  ma ce 3abaBu (Kass, Heuer, Higginbotham,
International Agency for the Prevention  Johnson, tner, Miller, Parrish 2 nd, Wilson, 2002).
Blindness, 2020). Toea obaue Gordon,u3ncKkBa paHHO OTKPHBAaHE,
OcraBeHa HeJieKyBaHa IJIayKoMaTa BOJM J0  KAKTO U YECTH KIMHUYHH MPOCICSBAHUS 32 MO-
bJIHA HeoOpaThMa 3ary0a Ha 3peHue BeiieAcTBiHe  HuTopupane Ha BOH, n3o0pa3ssiBane Ha 3pHTel-
KJIEThbYHATA CMBPT HA PETUHAIHMA TaHTJIMAHU  HUS HEPB, PyHKIIMOHAIHO H3CIIeBAHE HA 3pHTEI-
KJIETKM M TEXHUTE aKCOHH. 3ary0aTa Ha 3peHHe  HOTO MOJe M KOpUTHpaHe Ha jekapctBara. OcCh-
HapacTBa ObpP30 C Bb3pacTTa OPaJIu pa3BUTHE HA  LIECTBSIBAHETO Ha J00pa KOMYHHKAIHS MEXIy
(bapmareBT — MaKeHT — JieKap € OT ChIIECTBEHO
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3HAYCHUE 32 TIOCTHI'AaHE Ha IMOCTABEHUTE IICIH, a
CBIIO TaKa IIIe IOBEJE J0 MOI00psIBaHE Ha 3/1paB-
HHUTE PE3yJITaTH.

HeaTa Ha HacTosIIaTa pa3padoOTKa € Jia mpe/-
CTaBHM poOJIsITa Ha (papmarieBTa 3a MpPeoJoisaBa-
HETO Ha HAKOHM (PaKTOpPH, KOUTO BIIHSAT HA TAIH-
EHTHTE C IJIayKoMa 3a TPUIbPKAHE KbM JICKapCT-
BeHATa Tepanusl.

Marepuaj u meToaun

W3BwpiieH e npernes Ha Hay4dHaTa JUTeparypa
B Oasure manaum Ha PubMed m Google Scholar.
IIpoyuBaHeTo € mpoBeneHO B NepHoja Ha Mece-
uTe sHyapu — MapT Ha 2024 I. o KJII0YOBU AyMHU
Ha OBJTApCKM M aHDIMICKH E€3WK: ,,IJIayKoma’;
LIIPUABPKAHE KbM JIEKAPCTBaTa 3a TJIayKoMma“;
,,pOJIsl Ha (hapMarieBTa“; ,,HENPUIbPKAHE KbM Jie-
KapcTBarta 3a rmaykoMa“. Kputepuil Ha M3KIIOY-
BaHe: CaMOJICUCHHE.

Pe3ynratu u o6chiKIaHe

I'maykomara e 3abomsiBane KoeTo oOxBala
rpynia HeBpOJereHepaTuBHU 3a00JIsIBaHUsI, MPO-
TU4almy ¢ HOPMAJIHO WJIM IIOBUIICHO BBTPCOYHO
HaJSITaHe W MPUYHMHABA NPOTPECHPALIO YBPEXK-
JaHE Ha 3pUTEIHUS HEPB, 3pUTEIHOTO MOJIE U 3pe-
aueto (Nickells, Howell, Soto and John, 2012)
(Weinreb, Aung and Medeiros, 2014). Tsit kaTo
riiaykomara € 0e3CMMITOMHA B paHHUTE €Tally,
MOJXOAIIO pa3pabOTeHH WHUIMATHBY 33 HACHP-
YyaBaHe Ha 3/[paBETO, HACOUYSHHU KbM PaHHO OTKpPH-
BaHe 4pe3 monoOpeHa MHGOPMHUPAHOCT 32 BaXK-
HOCTTa Ha PEIOBHUTE OYHM IPErJIEAH MOTraT Aa
O0bJar eeKTUBHU Cpejl MO-Bh3PACTHOTO Hacele-
uue (Muller, Keeffe and Taylor, 2007).

B nocnenuure rogunu ce HabIogaBa Iporpec
10 OTHOIICHUEC HAa AUArHOCTUKATa M JICUHCHUCTO
Ha rjiaykomara. TexHOTOrMIHHUAT HamnpeaAbLK B MC-
JUIMHCKATa arnaparypa Mo3BOJsiBa Ja e OTKpHE
3a00JIsIBAHETO B ChBCEM paHeH craauid. CbBpe-
MEHHOTO JieueHHE e(hEKTUBHO KOHTPOJIUpa 3a00-
nsiBaHeTo. Bbopekn ToBa 0QTaIMONOTBT MPH
CIIydaeH Iperiies ce cOrbCKBa ChC CIIydai Ha ma-
[UCHT, 3aryOul TIOYTH HAITBJIIHO CBOETO 3PEHHUE.
HaBpeMeHHOTO AMarHocTUIMpaHe Ha TiayKoMma
e NMpeNoTBpPaTU IMO-CEPUO3HU YBpPEXKIAHHUA Ha
3puTenHHs amapat. He Ha mociemHo MsCTO
TpsiOBa J1a ce OTOENIeKH, Ue KOraTro MalUeHTHT
pa3bupa CBOETO ChCTOSHHUE, TON € MO-MOTHUBHPAH
Jla ce JIeKyBa, 3all0TO HaydaBa, ye TO MOXeE Ja
O0bne KoHTponmpano. B Ta3um Bpb3ka 0coOeHO
Ba)KHA € KOMYHHKAlMATa C JIEKyBallUAT JIeKap,
¢apmarieBTa U HaYMHA HA OJHACSHE HA UHQOP-
ManuysaTa.
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M3mepBaneTo Ha BOH mipu odrammomornaeH-
IIperJjie]l € OT ChIIECTBEHO 3HAYEHHE KaKTO 3a JIU-
arHOCTHILIMPAHETO, TaKa M 3a JICYEHUETO Ha IJIay-
koma (Brusin, Brusin and Zeppieri, 2021).

Upes nekapcTBaTa, KOUTO CE Ha3HAYaBaAT MPHU
MAIMEHTH C TIIAyKOMa Ce [IEJIH J1a CE TIOHIKU BhT-
pPEOYHOTO HaJATaHe, 3a Jla ce NMPEeNoTBPaTH YB-
peXIaHeTo Ha 3PUTENHHS HEPB 3a HaIpel, Io-
paaw TOBa € BaKHO OONHHUTE Ja C€ MPUABPKAT
KbM pexxnmMa Ha sieuenue (Sleath, Blalock, Covert,
Stone, Skinner, Muir and Robin, 2011).

Ipuovpoicanemo (adherence) keMm ekapcTsa
ce ompenens or CBeTOBHATa 3][paBHA OpraHM3a-
st (C30) kaTo ,,cTeneHTa, B KOSTO MTOBEJICHUETO
Ha JIUIETO CHOTBETCTBA Ha CHIIIACYBAHUTE TIpe-
MOPBKU OT JIOCTAaBYMK Ha 3JpaBHU YCIyTH‘.
Adherence (mpuabpikaHe KbM TepamusTa) € Io-
MIOMYJISIPEH KaTo TEPMUH, KOMTO OMICBA MAIHEHT,
CJIeZIBaIll CHBETUTE W MPEMOPHKUTE HA 3[IPABHUS
crenpanucT. llpuabpkaHeTo KbM JICYCHHETO
OOMKHOBEHO Ce OTHACS JIO TOBA JIAJIN MAI[ICHTUTE
IpreMar JIeKapcTBaTa CH, KaKTO € TPEAIHCaHO
(Hamp. 1Ba MTU THEBHO), KAKTO U AU MPOIBJI-
’KaBaT Jla MpHeMar mpeanucano jekapcrso (Ho,
Bryson and Rumsfeld, 2009).

3a manMeHTUTe C TriIayKoMma MPUAbPIKaHETO
KBbM TepanusTa ce u3pas3ssa B [0JyyaBaHe Ha Je-
KapcTBOTO OT (papMalieBTa, cria3BaHe 1030BHUs pe-
JKUM, HA3HAYEH OT JIeKapst ¥ MPABIITHO TIOCTaBsSHE
Ha Kankute B okoto (Muir and Lee, 2011).

Hecna3paneTo Ha TepanusiTa U3jara namueH-
TUTE Ha PUCK OT MPOOJIEMH KATO MPOIHIIKABAIIO
3a00JIIsIBaHe, yCIOKHIBA BPh3KaTa MEXK/TY JIeKap U
MaIMeHT, yYBeJInyaBa Pa3XxoJIuTe 3a 3ApaBeoras-
BaHE M NPEJIOTBPATsBa TOYHATA OIIEHKA Ha Kadec-
TBOTO Ha MPEJIOCTaBSIHUTE 3/IpaBHU Tpku. Karo
IS0 HETPUEMAaHEeTO Ha JIeKapCTBa Ce OTpassiBa
HeOJIaronpusTHO Ha pe3yiTara OT JICYCHHUETO U
HaTOBapBa OOIIECTBOTO C MPONHIEHH PECYPCH
(Chakrabati, 2014).

HenpuabpxaneTo KM JIEKAPCTBOTO MOXKE J1a
“Ma OTPUIIATEIHH MOCIEANIA HE caMo 3a Ialu-
€HTa, HO W 3a JJOCTAaBYHKa, JIEKapsl U JIOPU MEIIH-
[IUHCKUTE M3CIIe0BaTeNd, KOUTO paboTAT 3a yc-
TAaHOBSIBAHE HAa CTOWHOCTTa Ha JIEKApCTBOTO 3a
1ieeBara moyJamnus.

dakTopuTe, KOUTO OKa3BaT BIUSHUE HA TAllH-
€HTa OTHOCHO MPHABPIKAHETO KbM TEPAINHUATA C
JIEKapCcTBa ca CBBP3aHU C: JIEKApPCTBOTO; IAIlU-
enra; 3apasuute cucrtemu (Gillissen, 2007)
(Mikela, Backer, Hedegaard and Larsson, 2013).

Dakmopu c8bp3aHU C IeKAPCMEOMO — MHOTO
Ha Opoii JHEBHH /103U, HEYJOOHO MPUIOKEHUE,
0E3IMOKOMCTBO OT CTPaHWYHU e(DeKTH H Jp.



Daxmopu cevp3aHu ¢ nayueHma — JIATICA HA
Cpe/CcTBa 3a 3aKyITyBaHE Ha JICKAPCTBOTO/BUCOKA
LIeHa, HEOCh3HaBaHE BAKHOCTTa Ha TEpamusITa,
OTKa3 Ja T[pueMe Tepanusara, HeoOpa3oBa-
HOCT/HETPaMOTHOCT U JIp.

Daxmopu c8bP3aHU CbC 30PABHUME CUCEMU
— JIMIIca Ha BpPbB3KAa MEXKIYy JCKap W TAlMeHT,

JUIca Ha BpB3Ka Mexay (apManeBT — Jekap,
JONIM KOMYHHKATHBHU YMEHHS Ha 3JIpaBHUTE
CICIUATUCTH, HEAOCTAaThYHO HH(OPMHUpAHE HA
MAIUeHTa U JIp.

Ha tabnuma 1 ca nmpeacTaBeHN HAKOU OT dak-
TOpPUTE, KOUTO BIUAAT Ha OONHHUTE C TIIayKoMa U
BOJIAIT JI0 HENPUAbPIKAHE KbM JIEKapCTBAaTa.

Tadauna 1. @akropu, KOUTO BIUAAT Ha OOTHUTE OTHOCHO MPUIBPIKAHETO KbM JIEKapCTBaTa

dDakTopu

Naentndunupanu pakropu

Bbubanorpadcexn nzrou-
HHK

v’ [IpOITyCKaHe Ha JI03a OT JIEKAPCTBOTO

(Robin, Novack, Covert,
Crockett and Marcic, 2007)

Cebp3anu c deKap- v ;ocen PEKHIM Ha 03UpaHe (Gupta, Patil, Shah, Bali,
CTBOTO Mishra , and Dada, 2012).
(Lacey, Cate and Broadway,
v 2009).
HENpPaBUJIHO HaKamBaHe
CBbp3aHu ¢ naum- v’ HEOCBEJIOMEHOCT 32 TepaIusiTa (Schwartz and Quigley,
eHTa v HeoOpa30BaHOCT 2008).
v’ Henobpa KOMYHHUKAIHSA MEXK/Y Mal[MEHT
— nekap (DaUMeHTHT NpHKpuBa Hempu- (Hahn, 2009)
Cbp3anu che IBPKAHETO KM JIEKAPCTBOTO/TA) (Carpenter, Blalock, Sayner,
3APABHHUTE CHCTEMH v/ kayecTBO HA KOMYHHKALMATA MeKay a-  Muir, — Robin,  Hartnett,
LMEHT — I0CTaBUHUK (JIeKap, ONTHUK) %igglacomo, Tudor, Sleath,

3paBHUTE CHEIUATUCTH IIe MOA00PAT MpH-
IbPIKAHETO KbM JICKapCTBaTa KaTo UHTErpUpaT U
NPUOOLIAT MaeHTa KbM TepanuiTa. [lanueHTsT
TpsiOBa Ja € HasICHO C XOJia Ha JICYEHHETO, Bb3-
MOJKHHUTE HEXKEJIaHU U CTPaHWYHU e(ekTH. B Tazu
BpB3Ka Ou OmII0 OOpe JIeKkapcTBaTa Ja He ChIbp-
*at KoHcepBaHTH. OOy4eHHEeTO Ha MallMeHTa KaK
Jla TIpuJIara MpaBHIIHO KalKHUTE B OKOTO IIe Tpe-
JOTBpaTH MporpecusiTa Ha 3abonsBaHero. Kiro-
94OB MOMEHT B IPUIbP)KAHETO HA OOJTHHUTE OT IJ1a-
YKOMa KBbM JIEKapCTBaTa € KOMYHHKAIIHATA ChC
3[IPaBHUTE CICIUATUCTH

3akiIouyenue

I'maykomMara 3acsira 3HAYHTEIHO Ka4eCTBOTO
Ha )KMBOT Ha nanueHTure. CleaoBaTeHo IIayKo-
MaTa TpsiOBa aKTUBHO JIa C€ THPCH M TUATHOCTH-
LUpa, Ipear Jia ca ce MOSBUIN IIbPBUTE YBPEXIa-
HUSL.

[IpunbpikaHeTo KbM JIEKapPCTBEHATA TEPAITHS €
chlllecTBeH (papMakoTepaneBTHUeH MpodIeM Mpu
XpOHWYHO OojyHHMTE. [JaliMeHTHT € Mo-MOTHBHPaH
Jla ce JIeKyBa, KOraTo pa3oupa CBOETO ChCTOSIHUE,
Hay4aBa, 4e TO MOe Ja ObJie KOHTpoIHupaHo. 13-
KIIOUUTENTHO Ba’KHA € poisiTa Ha (apmaleBTa,
KOHTO mpenocTass cneurpuuHaTa UHGOPMALHS
3a JIeKapcTBaTa W JIONPUHACS 3a yBEIMYaBaHE

76

NPUIBPIKAHETO KbM JIEKapCTBEHATa TEPAHs MPU
3a00JIeNHTe C TIayKoMa.
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®APMALEBTUYHM I'PUKH ITPA OTITYCKAHETO HA JIEKAPCTBA BE3 PELENTA,
MPEHA3ZHAUYEHM 3A JIEIIA

boxunapka XamkueBa, AuHa MuxaitnoBa, Tans ['emesa, Kpuctuna Kunosa

PHARMACEUTICAL CARE IN THE DISPENSING OF OVER-THE-COUNTER
MEDICINES INTENDED FOR CHILDREN

Bozhidarka Hadzhieva, Anna Mihaylova, Tanya Gesheva?, Kristina Kilova

ABSTRACT: Childhood is a significant period that affects a person ’s health throughout their whole life. Chil-
dren deserve to receive quality medical care. It is also the responsibility of parents to be aware of treatment
methods and to ensure that their children receive the best medical and pharmaceutical care. An essential point of
drug therapy in children is the administration of drugs without a doctor ’s prescription.

The aim of this article is to research the importance of pharmaceutical care provided in counseling parents in
the purchase of over-the-counter (OTC) drugs. Material and methods. A review of the scientific literature was
performed in the databases of PubMed and Google Scholar. The study was carried out in the period from
01.02.2024 to 31.03.2024 using key words: “pharmaceutical care”, “children”, “OTC drugs”, “adverse drug
reactions”.

Results. OTC drugs are widely available, allowing patients to self-medicate and also parents to give them to
their children. Children get sick much more often and have an elevated body temperature compared to adults.
OTC drugs are considered safe for use in pediatric patients when used according to the instructions on their label.
Non-prescription drugs also include analgesics such as Aspirin and Paracetamol, some of the medicines for
coughs, hay fever, etc.

Conclusion. The pharmacist provides information about medicines, their correct use and the possibility of
adverse drug reactions and/or interactions with food and other medicines and is also a responsible participant in
the provision of primary health care.

Key words: pharmaceutical care, children, OTC drugs, adverse drug reactions

BobBenenne dapmaneBThT HE CaMO OTIyCKa JieKapcTBaTa H
JlaBa yKazaHHs 3a IpUeMa UM, HO HaOJroaBa Te-

dapmarnieBTUTE KaTo HAH-AOCTBIIHU 3/IPaBHUA  pamusiTa, YCTAHOBSBA (apMaKo-TeparneBTHYHHTE
CTICIUANMCTH MMAaT BaKHA 3ajla4a B OKAa3BAHETO  HYX/IM HA OOJHUS, HAOIONABA PE3YITATUTE OT Te-
Ha TbPBUYHA MeAMIIMHCKA oMo, OT U3KIIOYN-  panusiTa, NpuoOiaBa OOTHHUS 12 y4acTBa AKTUBHO
TEJHO 3HAYCHHE € OKa3BAaHETO Ha KaueCTBEHH BbB  (apmameBrtuunata rpwka (Dimitrova,
(apmaneBTHYHM TPIKM 3a nmanueHture ocodbeHo  Petkova, Georgiev, Andreevska, Staykova,
KOTaTo ce Kacae 3a Jiela. Madzharov, Grekova, 2016). Ot apyra crpaHa,
Hedunupanero Ha TOHATHETO (apManeB-  pa3BUTHETO Ha QapMaleBTUYHATa HWHIYCTPUS,
THUYHU TPIDKH € I4JICHO 3a MMBPBH BT OT XEIUIep  MPOM3BOJACTBOTO HA HOBU JIGKAPCTBEHH (HOpPMH,
nu Crpana. B mocrneactBue OopabT Ha  PErHCTPUPAHETO Ha PEAMLA JIEKAPCTBA, KOUTO ce
Pharmaceutical Care Network Europe (PCNE)  ormyckar 6e3 perenra, ca mpeanocTaBka 3a mpor-
npeaeguHUpa TEpMHUHA KaTO ONpeEJelisi B)KHATA  PECHBHOTO YTBBpXKJaBaHe Ha (apMarleBTHUHHUTE
poist Ha ¢apmaineBTa B OTTOBOPHOTO Npenocta-  rpwkd. Hammumero Ha jekapctBa 0e3 peuenta
BSIHE U MIPOCIIE/IIBaHE Ha JISKApCTBEHATa Tepanusi,  I03BOJISIBA HA MAlMEHTHTE/POJUTENNUTE J1a TpO-
4pe3 KOeTo 1Ie ce MoIo0pH 3ApaBeTo Ha O0IIecT-  BexJar camoledeHnue. Jlekapcreara Oe3 perenra
BoTo Kato 1o (Pharmaceutical Care Network — maBaT B3MOXKHOCT 3a OCHTypsiBaHE Ha JIEKapCT-

Europe, 2013) (Tong, Aslani, 2019). BEHa Tepamnus MpeAu HaMecara Ha MEAUIMHCKHU
B ycnoBusTta Ha CBHBPEMEHHOTO (apmaieB-  CHEIHAINCT, HO T€ KPHUAT M PUCKOBE, CBbP3aHH C
TUYHO OOCIy)KBaHE KOHIICIIUATa ,,(apMaieB-  HEeNpaBUIHA YIOTpeOa, Mpeao3upaHe U HeKeIaHH

TUYHHU I‘pI/I)KI/I“ JaBa HOBa pOJIAd Ha (bapMaueBTa. JICKAPCTBCHU PCAKIINU. (DapMaLIeBT’LT nMa 1rjiaBHa
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poNsl MpH OTIyCKaHETO Ha JieKapcTBa 0Oe3 pe-
Henra, MpeAHa3HaueHH Jaa ObJaT MNpuiaraHu
KaKTO Ha Bh3pPACTHHU TAI[MCHTH, Taka W Ha Jella.
[IpenocraBenara papmaiieBTUYHA TPYKA I TIpe-
JIOTBpaTH IpoOiIeMu, CBbP3aHH ¢ yrnoTpedara Ha
OTC nexapctBa (Yld-Rautio, Siissalo, Leikola,
2020).

Iesra Ha HacTosIIATA CTATHSI € HM3CICIBAHE
Ha Ba)XHOCTTa Ha TpenocraBeHara (apmares-
TUYHA TPIOKA MPU KOHCYJITHPAHETO HA POAMTE-
JUTE TPH 3aKyMyBaHETO HA JICKAPCTBCHH IPO-
IyKTH 0e3 perenTa.

MarepuaJj u MeToaun

W3BbplIeH e nperie] Ha HaydHaTa JIuTeparypa
B Oasure manHn Ha PubMed u Google Scholar.
[IpoyuBaneto € TpOBEAEHO B TMepuoAa OT
01.02.2024 r. no 31.03.2024 r. 0O KJIFOYOBH TyMHU
Ha OBJTApCKH W aHIIHICKH €3HK: ,,(hapMaIieB-
TuyHa rpmwka’, ,gema”, ,,OTC nekapcrBa®, ,,He-
JKeJIaHU JIeKapcTBeHH peakuuu. Kpurtepuil Ha
M3KIIIOYBaHE: JIEKApCTBA [0 PELENTa/IPEANUCaHN
OT JIeKap.

Pe3yararu u o0cbhxxnane

Jlenara ce oTiIMYaBaT OT Bh3PACTHHUTE HE CaMO
M0 pa3MepHTe Ha TSIIOTO, HO U TI0 OTHOLICHUE Ha
MOPQOIOTUIHUTE U (PU3NOTOTHYHH XapaKTepHuC-
TUKHA, (PYHKIIMOHWpAHETO HA (U3NOIOTUIHUTE
cuctemu  (Belcheva, Valcheva-Kuzmanova,
2013), a cbuio U B OOJNIECTHUTE MPOIECH, KOUTO
NEPCUCTHPAT B ONpEeTeHN Neproau. Pa3BuTh-
€TO Ha JIETeTO C€ XapakTepusupa ¢ Mopdoio-
TMYHH ¥ QYHKIIMOHATTHA IPOMEHH HA OPTraHHuTe U
CHCTEMUTE, KaKTo € J00pe M3BECTHO, 4e ,,JIeTC-
KUST OPraHU3bM HE TPECTaBIsBA YMaJEHO KO-
nue Ha Bwe3pacTHua (Dimitrov, Petkova,
Voycheva, Andreevska, Nikolova, 2013).

[IpenBun ToBa JEeKapcTBEHUTE (POPMH, KOUTO
ce paspaboTsar 3a Jena, TpsOBa Ja MpHUTEKaBar
CJICJIHATE XapaKTEPUCTHKH: CTETICH Ha OCBOOOXK-
JlaBaHe M Pe30pOLysl, pECIIEKTHBHO JI0CTaThbyHa
OMOHATMYHOCT ChOOPa3HO (PU3UOIIOTUIHHUTE OCO-
OeHocTH Ha Jenara. B 1ombiHeHNe HAKOU OT OC-
HOBHHUTE U3UCKBaHMS, HA KOUTO TPAOBa Ja OTro-
BapAT JIEKapCTBEHUTE (OPMHU 3a jAela, OT eIHa
CTpaHa, ca CBbP3aHM C OCUTYPSIBAHETO HA JOCTa-
ThuHa OWOHAIMYHOCT CHOOPA3HO (PHU3HONIOTHY-
HHUTE 0COOCHOCTH HAa AeLara, a, OT APYra, CbC ChC-
TaBa, B KOWTO TpsiOBa Jla MPUCHCTBAT caMo 0e30-
nacHu nomorau BeriectBa (Dimitrov, Lambov,
2009).

Permament Ne 1901/2006 na EBpomneiickus
napinamenT u Ha CpBera Ha EBpormeiickusa cbio3
YTBBpPXK/IaBa pa3padOTBAHETO Ha JIEKAPCTBCHUTE
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MPONYKTH, TpEJAHA3HAYCHU 3a YIOTpeda mpu
nera. Enqna ot nenute Ha perfiaMeHTa e Jia TapaH-
TUpPA, Y€ JICKAPCTBECHUTE MPOAYKTH, MpeIHA3HA-
YeHU 3a ymorpeba OT OETCKOTO HaceleHHe, ca
MPEMUHAIIA BUCOKOKAYEeCTBEHH U3CIICABAHUS TIPH
crazBade Ha ermuauTe npuHIUmH (EUR-Lex,
2006). [MocraBenure nenu TpsiOBa ObAAT MOCTHT-
HaTH, 0e3 Ja ce Hajara jelara aa Obaar Mmojjo-
JKCHU Ha HEHYXXHH KJIMHUYHU M3MUTBaHUS H 0€3
Jia ce 3a0aBsi 0I00PSBAHETO HA JICKAPCTBEHH TPO-
OYKTH 32 HAcEJICHHUETO OT JpPYyrd Bb3PacTOBH
rpymu (EUR-Lex, 2006). Upes mocouenus Perma-
MEHT Ce TapaHTupa, 4e MOTPeOHOCTUTE Ha JenaTa
mie ObaT YIOBJIETBOPEHH Bb3 OCHOBA Ha PEIOBHA
HAyYHOUW3JIe0OBaTelICka ¥ pa3peliuTerHa Jek-
HocT (European Commission, 2013). Cwrmacao
OBJITapCKOTO 3aKOHONATEJICTBO JICKAPCTBEHUTE
MPOIYKTHU C€ KITACU(PHUIIUPAT B 3aBUCUMOCT OT Ha-
YMHA WM Ha OTIYCKaHe, a UMCHO: JICKapCTBEHU
MIPOIYKTH, OTITyCKaHH IO JICKAPCKO MPEAIUCaHue
(prescription-only medicine POM); nekapcTBenn
MPONYKTH, OTIYCKaHH 0e3 JIeKapCKo Mpeanuca-
aue (over-the-counter OTC) mpoxykTu“ (Ministry
of Health Republic of Bulgaria, 2023).

JlekapcTBara 0e3 periernta ce U3MoJ3Bar 3a ca-
MoJIeYeHHE Ha penuia 3abomsBanus. KeM nekap-
cTBaTa 0e3 pelenTa ce OTHACST: aHaJTeTHLIU Hall-
pumep Aspirin, Paracetamol; Hsxou ot jekapct-
Bata 3a Kanumina; cerHHa xpema u np. (Chien,
Marriott, Ashby, Ozanne-Smith, 2003).

Jemnara GonemyBaT MHOTO ITO-4€CTO M HMAT T10-
BHUIIICHA TEJICCHA TEMIIEPATYpa B CPABHEHHE C Bb3-
pactaute. IloBHIleHaTa TellecHa TeMIeparypa
npu AE€TeTO O6OCTpH BHHUMAaHHUECTO Ha ITIOBEUYCTO
pomutenu (Barbi, Marzuillo, Neri, Naviglio,
Krauss, 2017). 3a moBnusBaHe NpU3HAIUTE U
CHUMIITOMHUTE Ha TpEecKa IMpH Jiella Hai-4ecTo ce
M3I10JI3BAT AHTUITUPETUIIH. EpOSIT Ha aHTUIIHUPC-
TUYHUTE CPENICTBA € ToJsiM. [lopajyu TOKCHYHUTE
UM CBOMCTBa ynoTrpebara Ha 3HAYUTEIHA YacT OT
TAX € OrpaHvueHa. PaspelleHn aHTUNMpEeTULH
MpH MEAUATPUIHUTE MAlMeHTH ca Paracetamol u
Ibuprofen, JIOKATO H3MO3BAHETO Ha
Acetylsalicylic acid npu neria Ha Bb3pacT noxa 15
TO/IMHU HE Ce€ MPernopbhyBa MOpaand PUCKa OT pas-
Butne Oonmect Ha Reye (Chiappini Principi,
Longhi Tovo, Becherucci, Bonsignori, Esposito,
Festini, Galli, Lucchesi, Mugelli, de Martino,
Writing Committee of the Italian Pediatric
Society, 2009) (Chornomydz, Boyarchuk,
Chornomydz, 2017). Jdpyr aekapcTBeH HPOLYKT,
KOWTO MOXKE J1a ce TIpuJlara Ha Jieria OT 3-MeceuHa
BB3pacT € Metamizole, u3non3BaH MpH BUCOKA
TEMITepaTypa, KOsITO He Ce MOBJIHSBA OT JIPYTH Me-



IMKaMeHTH. Metamizole e HeomuonuaeH aHajre-
TUK C aHTUIMPETUYHU U aHAJITCTUYHU CBOMCTBA,
NpuiaraH TpH JICYEHHUETO Ha CliefoNepaTUBHA
Ooyika, KONMKH, MHUTpeHa. Ymorpebara Ha
Metamizole e orpanndeHa mopaad HETOBUTE Ce-
PHO3HU M MOTCHUHUATHO (haTaIHU HEXEIaHH Jie-
kapctBenn peakuuu (HJIP), a B Hskom crpanm
karo CAIll, Kanamga m ckaHIWHABCKUTE CTPAHH €
3abpanena (Chiappini Principi, Longhi Tovo,
Becherucci, Bonsignori, Esposito, Festini, Galli,
Lucchesi, Mugelli, de Martino, Writing
Committee of the Italian Pediatric Society, 2009)
(Chornomydz, Boyarchuk, Chornomydz, 2017).
CoprinacHo Ki1acupuKanusiTa Ha JeKapcTBaTa Cro-
pell HauMHA UM Ha OTIIyCKaHe U PEeXUMa Ha Peruc-
Tpauus JieKapcTBeHUTe Mpoayktu Paracetamol u

Ibuprofen ce oTHacAT KbM KaTeropusTa Ha JIeKap-
cTBara 6e3 perenTa. 3a ga ObIe eAMH JICKAPCTBEH
npoaykt kareropusupan karo OTC, e HeoOxo-
JUMO /1a UMa CpaBHUTENHO Oe3omaceH mpodui
NpY TpaBUIIHATA My YIOTpeda, HO TOBa HE M3K-
JIOYBA BB3MOXKHOCTTA OT B3aUMOJICHCTBHS C
JIPYTH JICKapCTBa WU T0sIBA HAa HEXETIaH! JIeKap-
crBean peaknum  (Lasota, Mirowska-Guzel,
Goniewicz, 2022). Ha Tabnuma 1 ca mpeactaBeHu
HSIKOU OT HEXEJIAHUTE PEaKIUU U TOKCUYHU TPO-
s Ha Metamizole, Paracetamol u Ibuprofen
JIOPY KOTaro ca H3IMOJ3BaHH B TEPArieBTHYHH
JI03H, KaTto OposT Ha JOKJIaJBaHHUTE CIy4au HE €
TOJISIM.

Tadonuua 1. Ycranosenu nexxenanu peakiuu Ha OTC nexapcrBata — Metamizole,
Paracetamol u Ibuprofen

OTC nekaper- Hexenann bubanorpadcxn n3rouHUK

BEH IPOAYKT JekapcTBeHu peakuuu /HJIP/

Metamizole arpaHyJIonnuTO3a (Kotter et al., 2015), (Zahn, et al., 2022)

Paracetamol OBOpEUHO YBpPEKIaHE, aCTMA, Kanabar, 2017), (McCrae, Morrison,
YepHOAPOOHO YBpEXKAaHe Maclntyre, et al., 2017)

Ibuprofen YepHOAPOOHO YBPEXKAaHE (Prescott, 2000)

JlexapctBarta 6e3 pernenra (OTC) ca mmupoko
JOCTBITHY, KOETO MO3BOJIsIBA HA MAallUEHTUTE Ja
MPOBEXAAT CaMOJIEUeHHE, a ChIO TaKa pOJaUTe-
nute Aa ru npuinarat Ha neuata cu. OTC nekapce-
TBaTa ca CYMTAHU 3a OE30MacCHU 3a MPIIIOKEHUE
MIpH MeAUATPUYHUTE MAIMeHTH, KOTaTo ca yHoT-
pebsiBaHM B CHOTBETCTBHE C yKa3aHHITa BBPXY
erukera (Du, Wolf, Zhuang, Bodemann, Kngss,
Knopf, 2014). ITopaxu ToBa 3a OTC nekapcTata
CTUKETHT € U3TOYHUK Ha crienupuaHara uH op-
Malus 3a Tas3u rpymna Jekapcrsa. adopmarusita
3a JIEKapcTBOTO 0€3 JIeKapCcKo Mpenicanue
TpsiOBa Jla € JOCTHITHA U pa3dupacma 3a oTpeou-
Tenute. B Tasm Bpb3Ka 3aKOHOIATEICTBOTO Ha
CAIll nanara onpeneneH GopMaT Ha €TUKETa 32
OTC nekapcrsata (Catlin, Brass, 2018). dopu
nHpopmanusiTa Bbpxy erukera Ha OTC nekapcT-
BaTa /1a € KOPEKTHO BIIMCAaHA, Bb3HUKBAT HSIKOU
BBIPOCH KaTO: JOKOJIKO POJMTENNTE/TTAIUCHTUTE
Morar Jia mojadepar ,,[I0JIXOISIIOTO JIEKapCTBO™;
pa3dupar 1 HaNMCcaHOTO; KAaKBU MEPKH Jia Tpel-
IpreMar Ipu eBEHTYaJIHO Bb3HUKBAaHE Ha HEXKe-
JIAaHW JIEKapCTBEHHW peakiuu. KiIrodsT KbM TE3U
BBIPOCHU € (apMaleBThT, KOUTO ChC CBOUTE 103~
HaHMA U OIUT LIe OKake (hapMalleBTUUHA TPUXKA.
@®apmalleBTUYHATA TPUXkKa € ChbBKYIIHOCT OT JeH-
HOCTHTE, U3BBPIIBAHU OT HHTEPANCIUITHHAPHUS
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€KHUII, ChCTaBEeH OT (hapMareBTa, IpyruTe 3ApaBHA
cnenuanucTy 1 marmenta (Petkova, 2017).

3akiIouyeHue

OxazBaHeTo Ha (hapMaleBTUYHU TPUXKU TPU
otnyckaneto Ha OTC nekapcTBa npu Aena € ot
CBILIECTBEHO 3HaYCHME 3a M300pa Ha Hail-moaxo-
JI0TO JekapcTBo. ChILo Taka 1ie AOIpPUHECE 3a
MpeloTBpaTsABaHE M HaMalsiBaHE IIposBara Ha
CTpaHUYHH €(EeKTH M JIeKapCTBEHO-CBbP3aHU
npodIeMu.
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SAJIPEHOMATHUTEH PE3OHAHC ITPU MTIPOCTATEH ABCIHEC - KIWHAYEH CJOYYAN
Asop Kromropmxuiicku, I'eopru Munenos, Hesena ®unesa, Jlopa 3natapepa
MRI FINDINGS IN PROSTATIC ABSCESSES - A CASE REPORT
Yavor Kyumyurdzhiyski, Georgi Milenov, Nevena Fileva, Dora Zlatareva

ABSTRACT: Prostatic abscesses are a rare clinical entity in the antibiotic era and are most often encoun-
tered in elderly and immunocompromised patients. Patients with diabetes, following chemotherapy or radiation
therapy and AIDS patients, are particularly at risk of developing the condition. The most common group of af-
fected patients is between 50 and 60 years old. A prostatic abscess is a localized process that usually begins in the
peripheral zone of the prostate gland but may spread to other areas. The majority of lesions result from urinary
tract infections with E. coli and Proteus. Abscesses can be secondary to prostatitis but can also develop from the
hematogenous spread of inciting agents. Hematogenous dissemination occurs from a septic focus elsewhere, in-
cluding solid organ abscesses and skin infections. Despite their rarity, untreated abscesses remain potentially life-
threatening. Early diagnosis is important because prostatic abscesses may require surgical drainage and pro-
longed treatment protocols. As a possible complication, prostatic abscesses can rupture into the urethra, the rec-
tum, the perineum, and less frequently into the peritoneum. Clinical examination alone makes the differential di-
agnosis between acute bacterial prostatitis and prostatic abscess difficult to make. Imaging studies should be con-
sidered when patients with acute prostatitis show signs of voiding disturbance or a delay in treatment. In this case
report, we will present the MRI findings of a 29-year-old man who presented to the emergency department with a
fever of up to 38.5 degrees Celsius, pain in the perineal region, and urethral discharge for the past month. He was
found to have a prostatic abscess which was surgically drained.

Key words: Magnetic resonance imaging, prostate, prostate MRI, prostatic abscess, case report

[IpocraTHHAT abcuec € CPaBHUTEIHO PAIKO,  AHTUOMOTHYHA TEparus, JOKATO MPH MPOCTaTeH
HO BBIIPEKH TOBa cepro3HO 3aboisiBane [1]. Or  abcuec mMoke jaa ce Halnoku japeHupane. OcBeH
HEro CTpajarT Hali-4ecTO UMYHOKOMIIPOMEHTH-  TOBA IIPOCTATHHAT a0CIIEC MOXKE J1a UMa IIOTSHIIM-
panu nauueHTH - 6onHu oT CIIMH, nmamuent ¢ aJHU YCIIOKHEHUS, KaTo PyNnTypa M M3THYaHE B
nuabeT WM clel XUMHO- W/WIM JTbUYeTepanus  HIMTHOPEKTAITHOTO, NMPEBE3UKATHOTO WM TIEPHII-
[2,3]. Haii-uecTo 3acernarara Bb3pacTOBa rpyla  POCTATHOTO MPOCTPAHCTBO, KAKTO U B MEPUTOHE-
e mexay 50 u 60 ronunu. [IpocratHuar abcrec € yma. UecTu CUMOTOMH C KOUTO MPE3CHTUPAT Ta-
PSAAKO CpelIaH MMpH JIeTia, HO MOXKe J1a ce 00pasyBa  ITMEHTUTE MOTarT Ja ObJaT qu3ypusi, pedpumrer,
MIpU MJIAJIM XOpa, B MUHAJIOTO TI0-4ECTO MPH Ta-  cynpamyOnyHa OojKa M pEeTeHIWs Ha ypuHa
KuBa cTpajgamy ot roropes [4,5,6]. Ilpean mas-  [10,11,12].

JIM3aHETO HA aHTHOMOTUYHATA TCpalnusa, B MUHA- TpchpeKTanHaTa exorpa(l)m{ € IIOJE3CH MEC-
noto 75% ot CJIY4auTC Ha MMPOCTATCH a6cuec npu TOJ 3a PaHHOTO pPAa3MO3HaBaAHE U MOCJICABAIIO JIC-
MJIaaud MBXKE Ca Oonmn MIPUYIUHCHU OT N. gon- YCHHE Ha MAaTOJIOTMYHH TEYHU KOJICKIIUU B IIPOC-

orhoeae. B nHeriHO Bpeme Haii-decTuTe mpuyu-  TaTHUs mapenxum [13,14]. JIpenaxbT Ha abciec
HHUTEIM Ca rpaM OTPHLATEIHU MUKPOOPTaHU3MH,  MOJXeE Ja ObJe CPaBHUTEIHO ONPOCTEHA aJITepHa-
Haii-uecto E. coli [7,8]. Bp3aMokHa € U XemMaTo-  THBA Ha MO-KOMIUIEKCHH M ONTACHU METOJIU Ha Jie-
reHHa JMCEMHUHAIMS Ha BB3MAIUTSIHA areHTH B YCHHE, KOMTO HOCSAT PUCK OT XEMaTOreHHa Jce-
npocrarata OT CEeNTHYeH (OKyC Apyraie B Ts-  MHUHAIMS Ha BB3NAIUTEIHUS rpoiec. AGcuecuTe
JI0TO. OOMKHOBEHO C€ BHU3YaJH3HpaT KaTo XHIIOEXO-
KimunyHaTta quariosa Ha MpoCTaTHHs abClleC  T'€HHa 30Ha, KaTo IMOHSKOra MOXe Ja Ce BHIH U
MOXe JIa € 3aTpy/IHEeHa ITOpaIy IPUIIOKPHBAILM CE  XHIIOEXOTCHEH OpeoJT IEPHIIC3NOHHO.
CHMIITOMHU C Te31 Ha poctaTut [9]. BaxkHo e cBo- [Topaan MHOTrOCpE30BaTa CH TEXHUKA M BHUCO-
€BPEMEHHOTO YTOYHSBAaHE Ha 3a00JSBAaHETO, Thii  KaTa ThKaHHA pasaenuTenHa cnocodnoct, MPT e
KaToO IPOCTaTHTa CE JIEKyBa KOHCEPBATHMBHO C  METOJ Ha HM300p INpH OIIEHKAa Ha IpPOCTaTaTa
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[15,16]. IpocratHusT abcrec MMa XapakTepPHU
HaxoJIKku Ha MP, KOUTO yJecHSIBaT OTKPHUBAHETO
JOpPH Ha MaJIKu KOJIEKLIMU B MapeHxumMa. Aoce-
cUTe OOMKHOBEHO CE€ IMpPEACTaBAT KAaTO XWUIOWH-
TeH3Ha 30Ha Ha T1 cexkBeHIMHTE W ca XUIEPHH-
TeH3HU Ha T2, KaTo cje NpUIOKEHNE Ha KOHT-
pacTHa MaTepus ce OTYMTA MOBUILIABAHE HA CHI-
HaJIHWS HHTEH3HUTET 1o nepudepusata uM. Moxe
Jla ce YCTAaHOBH W PECTPUKIHNS Ha Iudys3usra B
TeyHara Konekims [17].

KommrorspHata Tomorpadus moxe na O0bae
TH0JIe3HA TIPH OTKPHBAHETO HA BB3MAINTEIICH UH-
(unTpat B IEpUNpPOCTaTHUTE THKAHU U 33 BU3ya-
TU3anys Ha Ta30BH MEXypueTa B TEUHHUTE KOJIEK-
muu [18]. Beopeku ToBa, mopamd MO-BHCOKATa
IPOCTPAHCTBEHA PE3OTIONMS M THKAHEH KOHT-
pact, MPT e no-mo0pust METOJI 32 TUArHOCTHIIH-
paHe Ha rmpocTareH adcrec.

Kaunnuen ciay4aii

29-TOAMIIICH MBX MOCTHIIBA B KIIMHUKATA TIO
ypoJorust Ha AJIeKCaHAPOBCKa OOJHUIIA B yCIIO-
BUSITA Ha CTICIITHOCT C OTUIaKBaHUs OT (heOpunuteTt
mo 38.5 rpamyca ¢ BTpucaHe, 00NKa B IEpHHEyMa
Y THOEBHJIEH CEKpET OT ypeTpaTa C JABHOCT OT
okozo 1 mecen. JlekyBaH e aMOy1aTOpHO C aHTH-
MUKOTHK, JIeBO(IOCAIIMH U METPOHHA301, a OT
JEHs MPeay MOCTHIIBAHETO € Ha Tepamus C Mepo-
neneM 3x1r. [allueHTHT € ¢ TOCTaBeH ypeTpaicH
KaTeTsp | ceaMmuIa Mo-paHo Mo TOBOJ 3aTpy/-
HEHO YpUHHpaHe.

B munanoro e OonexyBan oT MH(EKIMH Ha
ypuHapausa TpakT mpe3 2020 u 2022r. /IBe ro-
JUHHM TPeIy HACTOSIATa XOCIUTAIN3aluus TOH e
JIEKyBaH 3a MPOCTATUT B CIIEJACTBHE HA IOJIOBO

npenaBana wHbeknus ¢ npuuuHuTen Neisseria
gonorrhoeae. Karo mpuapyxaBamio 3a0osisBaHe
TOM CTpaja v OT MHOYKECTBEHA CKJIEPO3a, 32 KOSITO
MOJTy4aBa Teparnusi.

Ot nabopaTopHUTE MMOKA3aTENH € C TIOBUIICHH
Bp3nasurenin  mapkepu (CRP  168mg/lL u
16,6x10%1 neskouTH).

Ha cnenpamust neH e nposeaeH MPT Ha ma-
JBK Ta3 ¢ Orje] yTOYHSABaHE Ha M3TOYHHKA Ha
BB3NANIMTENHHUA npouec. OT HETo ce yCTaHOBSIBa
CPaBHUTEIHO TOJISIMa KOMILJIEKCHA MaTOJIOrMYHA
Je3us, ChbCTaBeHa OT MO-MaJIKa COJHIHA U IIpe-
JMMHO TEYHOCKBHBAJIICHTHA KOMIIOHEHTH, KOSTO
aQHTa)XUpa aluKaIHUTE W MEAUATHH TPETH Ha
JBarta npoctatHu J100a. (¢ur. 1). Busyanusupa ce
royisiMa CyOKarcysiHa T€YHA KOJICKIHS, KaKTO H
CaTeJMTHH JIe3UH B IBJI00UMHATA Ha BATA MPOC-
TaTHU J100a, O-u3pa3eHo BisiBo. OnucaHara Ha-
XO/IKa TPOMHHHpa KayJaJdHO KBbM JIOKETO Ha
JKJIe3aTa, KaKTO ¥ IOP3aTHO Ha MACTHUTE IJIAHOBE
B peKTO-mipocTatHust broi (¢ur. 2). [latomorud-
HUAT 00eM € J00pe OTrpaHUYeH U KaTCyJIMpaH.

He ce ycranoBsiBa 3HaunMa WHOUITpAIMS HA
pa3noJOKEHUTEe M0 CHCEACTBO aHATOMHYHH
CTPYKTYpPH Ha MAJIKUS Ta3 M IEPHHEYMA.

Haxozxara ce npeacTaBst chC 3HAYUTEIHA Pec-
TPUKLHUS Ha AU(Y3HATA, KOETO CE aCOI[Hpa C pas-
BUTHETO Ha THOMHA KoyeKiws (¢ur. 3).

CemeHHHTE MeXypUeTa, THI0YEH MEXyp U HC-
XHOPEKTATHUTE MAacTHU TUIAHOBE CE€ MPE/ICTAaBST
obuyaitHo.

Ha noctkonTpactaure u T1 aunamuuHu ce-
pHH HE ce YCTaHOBSIBA TPOMSIHA HA CHTHATHUS MH-
TEH3UTET B TCUHUTEC KOJICKIINHU.

®@ur. 1. T1 Vibe Dixon Ha mpocrarHara *Jie3a B akCHallHa paBHIHA. BU3yanu3upar ce OnucaHuTe TEIHH
KOJIEKIUHK (OTOEJIA3aHU ChC CTPEIKH), aHTAXKUPALIM YaCTH OT alMKaiHaTa 1 MeJUAlIHA TPEeTa Ha JBaTa IpOoC-

TaTHU j1004a.



@ur. 2. T1 Vibe Dixon Ha npocrarHata %Jie3a B KOpOHaApHa paBHHHA. Busyanusupa ce MpOMHHHUPAHETO Ha
npoleca KayAalHoO KbM CTPYKTYpPHUTE IO ChCEJICTBO.

®@ur. 3. U3pasena pecTpukius Ha qudy3usiTa B ONUCAHUTE TeuHH Kojekuuu (0enu crpenku) - DWI (A) u
ADC (B).

Ha crneaBamust ieH o1 ciiHamHa aHecTe3 sl
Ha IMal{eHTa € NpOBeleHa TPAaHCPEKTalHa €XO-
rpadusi ¥ MyHKOMS Ha aOcliecHaTa KyXuHa, B
CJIEJICTBHE Ha KOETO ca acCIIMPUPaHU OKOJ0 SOMII
THOMHO ChIBP)KUMO, KOETO € M3IPATEeHO 32 MHK-
POOHONIOTMYHO H3CIIEABAHE.

Ot acnimpara ce U30Jrpa HAITN4YKE Ha OeTa xe-
MOJIUTHYEH CTpenTokok. He ce m3ommpa aHae-
poOHa 6akTepuaiHa (hiopa, KakTo u reonuku. M3-
CJIeJIBaH € U esIKyJIaT Ha allMeHTa, OT KOHTO He ce
W30JIUPAT YECTH PUUMHHUTENN Ha MTOJIOBO Mpe/ia-
BaHU UH(EKIUH.

Ha 4-tus nen ot xocnuranuzanusTa Ha mamu-
eHTa Ha (hOHA Ha 3aroyHaTa Teparnus, CHMITOMa-
THKaTa, KaKTO W JIAOOpaTOPHUTE MapKepH 3a Bb3-
najeHue Ha mnamnueHta nepcucrtupar - (CRP
125mg/L u 21,1x10%1 neskouurn). IIpoBeneHo e
HoBo MPT wu3crnenBaHe, Mpu KOETO B HUILIKOAHAI-
HaTa MacTHa ThKaH C€ YCTaHOBSBAa HOBOIIOSBUIIA
ce orpannieHa T1 XuNOMHTEH3Ha HA MYCKYyJIHAaTa
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ThKaH 1 T2 xumnepuHTEe3Ha OBajHA HaxojaKa. AK-
CHANHUTE U pasmepH ca 38/30MM, KpaHHOKayIa-
neH - 45mMM. HaxonkaTta neMoHCTpupa u3paseHa
pecTpuknusi Ha Auy3usTa U MOKa3Ba JIEKOCTe-
NEHHO YCWJIBAaHE Ha CUTHAJIHHUS MHTEH3UTET Ha
MOCTKOHTPATHUTE CEKBEHIIMH, CYCIIEKTHA 3a Xe-
Moparusi B ocTbp craauii (¢pur. 4 a, b).
[Mepcuctupa M3BECTHUAT KOMILIEKCEH abciiec
Ha MpOCTaTHa >Kje3a, KaTo Ha BToporo MP wu3c-
JieBaHe TOW Ce MPEICTaBsl C aKCHAIHU pa3MepH
59/46mMm u 10 70MM KpaHuokayaanHo. KaymamHo
MPOMEHHUTE JOCTUTaT cOorpus spongiosum; Iop-
3aJIHO 0 PEKTOCHTMOMIHATA Bpb3Ka, KbAETO I1e-
pudOKaITHO ce BU3yanu3upar T2 XunepruHTEeH3HA
WBUIIECTH HAaXOJKH, KOUTO MOTAaT Ja C€ acOLUH-
par ¢ peakTHBEH Bb3MaJUTENEH mporec. Adcue-
CHT TMIOKa3Ba M3pa3eHa PeCTPUKIM Ha qudy3usiTa
Y YCWJIBaHE HA CUTHAJIHUS CH MHTEH3HUTET TEepH-
(epHO Ha MOCTKOHTPATHHUTE CEKBEHIMH ((ur. 5)



@ur. 4. HoBorosiBuiata ce TeuHa Konekiust (0enu CTpenKy) B HIIHOaHATHATA MACTHA ThKaH B aKCHAJIHA
pasuuna Ha T1 Vibe Dixon (A) u B kopoHapHa paBauHa Ha T2 (B).

@ur. 5. [TocTkOHTpaCcTHH cepHUU TOKA3BAIIN KOMIUICKCHIS a0ciiec Ha BTOPOTO mpoBeneHo MP u3cnenBane.
3aberns3Ba ce yCHiIBaHE Ha CHTHATHHA HHTCH3UTET IT0 Niepu()eprsaTa Ha TEUHUTE KOJCKIHH (OCIIH CTPEIKH) —
BEPOSITHO TIOPaA/IN TIXHOTO WHKAICYJIHPAHE.

Crnen npoBex/aHe HA BTOPOTO HM3CIE/IBAaHE U
nepcuctupans 10 39 rpagyca GpedpunuteT Ha na-
LIUEHTA, C€ B3UMa PELICHHE 32 HETOBOTO ITPEBEXK-
JaHC B OTACIICHUC 11O XUPYPTHd, KbACTO Aa CC U3-
BBpPLIM eBakyauusi Ha aOcueca. [Ipu nocnensa-
11aTta onepanys ce U3BbPILIBA HHLIU3USI U JPEHAXK
Ha a0cliecHaTa KyXrHa, KaTo ce eBaKyupaT OKOJIO
100mi1 TBCTA THOM OT Hesl.

Hsikosiko 1HM TO-KBCHO, CJe]] TIOCTENEeHHO OT-
LIyMsIBaHE Ha CUMIITOMATHKaTa Ha MAaHeHTa TOH
OwBa M3MKCaH.

B to3u cnydaii BkimrouBanero Ha MPT B auar-
HOCTHKAaTa M TMPOCIEAsSBaHETO Ha NalueHTa
MMallle pelaBalia pois 3a n300pa Ha TeparneBTH-
YeH MOJXO0NI.
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IMPLEMENTATION OF A STRATEGY FOR THE HEALTH AND WELL-BEING OF
WOMEN AND MEN IN THE WHO EUROPEAN REGION AND BULGARIA'S POSITION
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ABSTRACT: The European region has the highest level of gender equality in the world. At this stage, no
country has fully achieved the gender equality targets set out in the 2030 Agenda for Sustainable Development.
Welfare and quality of life is a condition for health, but also good health is a condition and quality of life and well-
being. The report examines the position of our country towards the seriousness of the problem of the well-being
of women and men. By applying a documentary method, the responsible attitude is confirmed and the
recommendations are emphasized, and a new assessment for the period 2023-2030 is undertaken.
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brrarapckara npp:kaBa M3LSIO C€ MPUCHEIU-
HSIBa KbM MpHJIaraHe Ha CTPATErusTa 3a 37JpaBeTo
1 0J1arochbCTOSTHUETO Ha JKeHHUTE € EBponeicKusT
peruon Ha C30 u Crparerusra 3a 3ApaBEeTO U
0JIaTOCHCTOSTHUETO HAa MBXKeTe B EBpomeiickusT
peruon Ha C30 1 IOCOYCHHUTE B TOKyMEHTA JCHC-
TBUSI, KOUTO Ca CBBP3aHH aJCKBaTHOCTTA U e(eK-
TUBHOCTTa Ha JokyMeHTa. OIeHsBa cepuo3-
HOCTTa Ha mpoOjema 3a OJaroChCTOSIHHETO Ha
JKEHUTE U MBXKETe, MPOsABIBa OTTOBOPHOTO OT-
HOLICHHWE U AaKLEHTUpa Ha NPEHOpPBKUTE KaTo
MpHUCTHIIBA KbM HOBA OIlEHKA 3a mepuoja 2023-
2030 .

JIOKyMEHTBT Ype3 CBOUTE LIEH, IPUHIIMIHI U
YJIEHOBE CIIY>KU KaTo paMKa 3a HaCOKM M riio0a-
JIEH JUaJior, ChTPYIHUYECTBO U IEHCTBUS 3a YK-
pernBaHe Ha 0JaroChbCTOSIHUETO HA )KEHUTE U Mb-
xete B EBponelickusaT pernon Ha C30. CorieBpe-
MEHHO B HETO Ca ONMHCAaHU HallpeIbKa, TOCTUTHAT
B u3mbJiHeHHe Ha CTpaTerusra 3a 3/1paBe U Oma-
rOIOJyYHe Ha )KEHUTE B EBPOIEHCKUAT pernox
Ha C30 u Crparerusra 3a 37jpaBe u 0Jaromnony-
yne Ha MBxeTe e EBponeiickusat pernon Ha C30.
Crpareruute onpenensat NpUOPUTETH U Mpeasa-
raT IpenopbKy 3a MOJUTHKY, 32 1a Ce TapaHTHpa,
4e 37]paBHUTE CUCTEMH Ca B ChCTOSHHE J1a OTIO-
BOPSAT Ha Pa3IMYHHUTE HYXIW HAa MBXKETE U XKe-
HUTE, JONPUHACANKH 32 PABEHCTBOTO MEXKIY IO-
moBeTe. M nBere cTparteruu uaeHTUGUIIpaT oc-
HOBHM TIPEAM3BUKATENICTBA TIPEN 3ApaBETO Ha
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MBXKETE U KECHUTE, IPOU3THUYAILN OT HEPaBEeHCT-
BOTO MEXY ITOJIOBETE U BPB3KHUTE C MO-IIUPOKH
JETePMHUHAHTH Ha 37PaBETO.

Brarapckata oppkaBa monkpens AOKyMEHTa
KaTo ce 3alo3HaBa ¢ O0CHXKIAHETO, U3BOAUTE U
npeanoxkenusTa Ha [IOCTOSHHUSAT KOMHTET Ha
EBponeiickuar peruon Ha C30, cieq KoeTo npea-
ctou ¢puHanu3upane Ha 73 cecust Ha C30, B CHOT-
BeTcTBUE ¢ pe3omonnu EUR/RC66/R8 ot 2016r.(
Crparerust 3a 37JpaBeTo M OJaroChbCTOSHUETO Ha
xenure)(1l) u EUR/RC68/R4 ot 2018r. (Ctpare-
TUsl 32 3[paBeTO W OJarochbCTOSHUETO HAa Mb-
xere).(2)

EBponeiickuaT peruoH uMa Hail-BHCOKO
HHBO HAa PaBeHCTBOTO MeKAy I0JIOBeTe B
cBera. Ha To3u eram HHUTO eqHa AbpKaBa He e
NOCTUTHAJIA HANBJIHO LeJIUTe 332 PaBEHCTBO
MEXy ITOJIOBETE, 3aj10keHu B [Iporpamara 3a yc-
toiunBo passutue 10 2030 r.(3) Te3u crparerun
JOTBJIBAT PEUIA IPEIXOAHN PETHOHAIHU U TJ10-
0aJHM CTpaTeruy M IUIAaHOBE 3a JEHCTBUS Kato :
[lnan 3a neiictBue B 00J1aCTTa HA CEKCYTHOTO U
PeTpOIyKTUBHO 3/IpaBe (pe3ororust
EUR/RC66/R7), (YckopsiBaHe Ha HaIrpeabKa KbM
3I[paBOCIIOBEH M NIPOCIIEPUPAILL] )KUBOT 332 BCHUKH,
moJI00psIBaHe Ha PABHOIIOCTABEHOCTTA B 3/IPaBeo-
Ma3BaHETO U Ja HE ce AOIYCKa N30CTaBsHE Ha HU-
koro B EBponeiickust pernon Ha C30 (pe3odto-
must EUR/RC 69/R5), kakto u I'moGanHara crpa-
TETHs 3a 3][PABETO Ha KEHUTE, JIe1laTa U FOHOIIINTE



(2016-2030 r.) (Pesomorus Ha CBeTOBHATa
3/paBHA acaMoest
WHAG9.2).(3,4,5,9)Chobpasenu ca ¢ mpuopHUTe-
TuTe Ha TpuHagecera oOma paboTHa MporpaMa Ha
C30 -2019-2025r. u EBporneticka paboTHa Ipor-
pama 2020- 2025r.“CpBMeCTHO ACHCTBHE 3a I10-
NOOpsIBaHE Ha 37PABETO HA CBPOMCUITUTE .

Bboearapus ce 3amo3HaBa ¢ MOYKHUTE, U3BICUCHH
OT TIPUJIATAaHETO Ha Te3W CTparernu Ha (hoHa Ha
npobaeMu, Bb3HUKHAIU BBB Bpb3Ka ¢ [lanaemu-
sita oT COVID — 19 u BoiiHata B YKpaiiHa, KakTo
U C MPEenopbKUTE 3a nocieasamu aeicreus. Ha-
nnyHata WH(opMalusa € 00o0IeHa oT ChUIeCT-
BYBAllIUTE CHCTEMH 32 MOHUTOPHHT M JOKJIAaJ-
BaHEe, BKJIIOYMTEITHO M MEXaHHW3Ma 3a MOHHUTO-
puHT, cbOpaHuTEe MaHHU OT JlbprKaBUTE-UJICHKH
Bb3 OCHOBA Ha CBILECTBYBAILUTE MPOYYBAHUS U
oTyeTH 1o IbpxkaBu. [lomyeprasa ce, 4e Ha TO3H
€Tar OCHOBHHUTE 3IPABHU MPeIN3BHKATEICTBA,
CBBP3aHM C M0J1a 32 ’KeHUTE U MbKeTe BCe OLe
He ca npeoaojenu. (8,9,10)

OCHOBHU TIOJIOKEHUSI, 3anoxeHu B Jloky-
MEHTa!

[Ipe3 2019r.8 EBpomneiickust pernon Ha C30
CpelHaTa OpOABIKUTEIHOCT Ha XKHUBOT e: 81,8
r.3a )keHute u 75,6 r. 3a Mbxere. Tazu pa3inuka ot
6,2 r. HamansaBa 70 3,2 T. MpHU pasriexkaaHe Ha
OYaKBaHATa NPOIBIDKUTEIHOCT Ha JKHUBOTa B
no0po 37paBe MpH paxkaaHe -66,8 r. 3a MBKeTe U
70,0 r. 3a >KeHHTE. Ta3u pa3iuKa e mo-mauka B EB-
poneiickusaT Cbl03, KBAETO KCHUTE >KUBEST
CpenHo ¢ 5,2 TOAWHM MO-ABIT0, HO camo 2,3 ro-
IIMHY ca 37[paBU TOJIMHU XUBOT. He3zaBrucumo, ue
MPOJBIDKUTEITHOCTTa Ha KUBOTA B PETHOHA CE €
YBEJHWYWIIa BEB BpeMeTo, O MOTJIa Jja Ce 0Tpa3u
HEOIIaronpHUATHO Ha JKEHUTE U MBKETE B PEru-
oHa( maHHuTe ca ot npeau [langemusra).

[IponpmxaBar Aa ChHIIECTBYBAT —pa3iuyus
MEX/Ty KEHUTE U MBKETe, )KUBEEIH B U3TOUHUTE
M 3alaJHATE 4YacTH Ha EBpomneickusT pe-
ruoH.(1,2)3a xeHuTe HarpuMep pasjiukaTa B mpo-
JIBJDKUTETHOCTTA Ha KUBOTa € 86,8 roamau B Mc-
nanust U 77,1 B CeBepna Maxkenonus.Ilpn Mb-
xete ce 3a0es3Ba mo-royisiMa  pasnuka - 14,1 T.
— B IlIBelinapus 82,3r., nokaro B YkpaliHa qoc-
tura - 68,2r. Ta3u pa3nauka JIEKO ce CTECHSIBA IPU
OIIEHKaTa 3a MPOABDKUTENIHOCTTA Ha XKUBOTA B
00po 31paBe — 3a )KEHHUTE Ce OTYUTA BHB DpaH-
musa 73,1r.,mokato B TapkukucTal e 63,2 T. Win
mo-Bucoka ¢ 9,2r.I1pu mexkere BBB LlBeimapus e
73,1 ronuawm, a B Typkmenuctan e 59,9t. wim mo-
BHCOKa ¢ 12,3 1.

OTHOCHO HUBaTa Ha MPEXIEBPEMEHHA CMBPT
3a BB3pactoBara rpanura ot 30r. mo 70 r.e 11,5%
mpu oxeaure u  21,8% mpm  MBKETE.
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CTaTHCTUYECKHUTE JAaHHU oTuMTaT, ue ciex 2010
T.HHMB aTa Ha MpeXJeBpPeMEHHa CMBPT HaMalsiBa
no-0bp30, a pa3NuKaTa MEXIy JABaTa Ioja ce €
ceuia ot 12,3% na 10,3%.

O6e3nokounTeseH € GpakThT, ue EBporneiickusIT
peruoH Ha C30 mma Haif — JOIINTE PE3yNTaTH B
CBETa 3a JIBaTa OCHOBHU PHUCKOBH (hakTopa —
ynorpeba Ha arkoxou ¥ TIoTIoH. Karo 1o ymot-
pebara Ha TIOTIOH HaMaisBa, HO HE HaMaisBa
JOCTaTh4YHO OBP30 Cpel KEHUTe, 3a Aa ce MOc-
TUTHE mioOamHaTa 1en 3a 30% HamaneHue cpen
JKEHUTE 3a yrnoTpeda Ha TIOTIOH 10 20251.B mok-
nmaga npe3 2021r.“/KeHure U TIOTIOHBT B €BPO-
neiickuAT pernoH Ha C30: yyBCTBUTENHA KBM ac-
MEKTHUTE Ha T10J1a TepcrekTuBa‘.(4)

ITo oTHOmIEHNE Ha aTKOX0JIa KOHCYMAIIHTA €
TPU TBTH N0 BHCOKA CPEl MBKETE OTKOIKOTO
cpen skeHute. PernoHbT MMa Hail-BECcOKa oOIa
KOHCYMAITUsl Ha aJIKOXOJI Ha TJIaBa Ha HaCelleHH-
€TO B CBETa, KAaTO KOHCYMAIHUATA € TPU IbTH T10-
BUCOKa cpen Mmxere (15,2 nutpa), OTKOIKOTO
cpen sxenute (4,3 murpa).(6,7)

Ilo oTHOIIEHNE Ha 3aTABCTABAHETO HUTO €HA
CTpaHa B perruoHa He MOJKe Jla CIpe pacTeka Ha
3aTbpCcTABaHeTo. HezaBucnmo, ue ca yCTaHOBEHU
MO-HUCKW HHBA Ha 3aTILCTSIBAHE Cpel MBKETE,
OTKOJIKOTO CpeNl >KEHUTE, 3aTIBCTABAHETO Ce €
yBenuumiio ¢ nmoutu 50% moBede cpen MBKETe
caen 2010 r. Hacam.

Bwanericteuero Ha Covid -19 BBpXy ncH-
XMYHO 37paBe, OCOOCHO cpel MIAJUTE Xopa,
KaKTO U cpell MbxeTe U skenure. [Ipe3 2021r. un-
JeKkchT Ha OmarochcrosiHuero Ha C30 mokassa,
Ye JKeHUTE Ha BB3pacT 18-24 r. ca umanu Hai-
MaJIKO TICHXHUYECKO OJIarornoyrydavne cpeja BCUYKH
BB3PACTOBH IPYIH, @ MBKETE —HAW-TOJISIMO HaMa-
JIeHHE Ha TO3u uHAeKC. (4,5)

Ilo oTHOmIEeHWE Ha camoybOuiicTBaTa MpU Mb-
JKETe B perrMoHa TOW € YETUPH IIBTH T0-BUCOK, OT-
KOJIKOTO IIpH keHuTe. B EBponeiickara pamka 3a
JeficTBe B o0JjacTTa Ha ICUXMYHOTO 3/paBe
2021-2025r.menpecunte U TPEBOKHOCTTA Ca pa3-
MPOCTPaHEHH MO-9eCTO Cpell )KEHUTE, OTKOJIKOTO
CpeJl MbXKETe.

[Ipu ’xeHHTE paKbT HA I'bpJaTa € BOACIIA IIPH-
YUHA 33 CMBPT OT PaK CpeJl JKEHUTE B PETHOHA, C
MOIYEPTAHO MO-BHCOKA MPEKHUBSIEMOCT Cpell JKe-
HUTE OT YS3BUMHTE rpynu. PakbT Ha MaToO4HaTAa
mMiKa € TpeAoTBpaTHMO 3a0oJsBaHe, HO €Ba
11% ca uscneaBaHuTe B HIKOW CTpaHu. HuBaTa
Ha CMBPTHOCT CBIIO BapvpaT MEXIy MOJPErHo-
Hute: 2% cmbepTHH cinydast Ha 100 000 >xurenu B
3amagna EBpona, 2,2 cnyyas B CeBepHa EBporna,
2,3 cnydas B FOxxna EBpomna, 6,1 cirygas B LlenT-
pamsa u WM3touna EBpoma m 7,0 cmydas B



Ilentpanna Aszus. [TogoOHM pa3nuku ce 3a0ems3-
BaT U B paMKHTE Ha OTAEIHUTE AbpKaBu. B otro-
BOp Ha Ta3M cutyanus aeierarute Ha RC72 0106-
puxa [IpTHaTA KapTa 3a yCKopsiBaHE Ha SITMMHUHU-
paHeTo Ha paka Ha MaTOYHATa IIMIKa KaTo mpoo-
JieM 3a 0OIIEeCTBEHOTO 3/paBe B €BPOIEHCKUS pe-
ruoH Ha C30 3a mepuoma 20222030 1. (4)

[lo oTHOLIEHNE HA HANIPEIbKA MO U3IbIHEHUE
Ha [Inanma 3a meficTBre B 06JacTTa Ha CEKCyal-
HOTO M PEMpPOLYKTHBHO 37]paBe ce 0TOeNsI3Ba, Ue
€ HeoOXoJuMa MO- KauyeCTBEHa CTAaTUCTHKA 3a
JBaTa 10Jla ¥ M0sBa OT HEOOXOJUMOCT 3a 3HAUH-
TeTHH To100peHus 1o oTHotieHue.(5,11)

OTuuTaT ce pa3IUKH MO MO U Ipu Opoii Tec-
TyBaHUsl, BAKCHHALMH, KAKTO U B pa30uUTHUTE IO
IIOJI TaHHU Ha CBETOBHO paBHUIE. He ciydaiiHo
Pernonannusar oduc na C30 3a EBpormna u3rotsu
JOKYMEHT C HAaCOKH II0 OTHOLICHHWE WHTErpupa-
HETO Ha JAaHHHU 32 PaBEHCTBO MEXAY IOJOBETE,
YKpelnBaHe Ha TEXHUTE 3paBHUA HHPOPMALMOHHH
CHCTEMH, KaTo Ce U3rpak]a KanamnuTeT Ha CIIeIH-
QIMCTHUTE [0 HALMOHAJIHY 3APaBHU HH(OPMHAIH-
oHHu cuctemu. L{ndpoBoto 3apaBe ce onpenenu
Kato Bojerio 3a nepuoga 2023- 2030, mpuet Ha
RC 72 karto ce npu3oBaBaT CTpaHUTE OIpPEAEIU
IU(PPOBOTO 37paBe KaTo BOAEIIA MHULUATHBA, a
ctpareruss Ha RC72, mpusoBaBa cTpaHute aa
UACHTH(PHUIUPAT U TPOYyYaT OCHOBHUTE BB3/ICHC-
TBUS Ha T10JIa ¥ PABEHCTBOTO BHPXY IIPUEMAHETO
Y pa3IIMpsBaHETO HA HU(PPOBUTE 3IPABHU TEXHO-
noruu. (9)

He Ha mocnenHo MsCTO MO Ba)KHOCT ca JOKa-
3aresicTBaTa, NPEJIOCTaBEHH B JOKyMEHTa Ha
C30/EBpomna 2022 "ConuanHaTta CIpaBeTHBOCT
B KOHTEKCTa Ha HU(POBUTE 3PAaBHU TEXHOJIOTHH
B eBporneiickus pernon Ha C30: 0030peH aHanuz"
MOCOYBA MPOMNACT B JOCTHIIA U M3MOJI3BAHETO HA
IU(PPOBH TEXHOJOTHU CPEJl )KEHUTE — B CpaBHE-
HHE C MBXETe — BbB BCUYKH Bb3pPACTOBU T'PYIH,
KaTo Pa3NIMKUTE ca MO-TOJIEMH B MO-HaNpeaHaa
BB3PACT, KAaKTO M B MapTrUHAIN3UpaHHUTE OOII-
HOCTH M Cpej Xopata ¢ yBpexaanus. B M3rouna
EBpona u LlenTpanna A3zust 60 MUIMOHA KEHU HS-
MaT JOCThI 10 MOOWJICH UHTEpHET, a npe3 2019
r. B EBpomeickust perMoH  XEHUTE yIBOMXa
o0emMa Ha HemJaTeHUs TPyA 3a IOJlaraHe Ha
TPUKU B CpaBHEHHUE ¢ MbkeTe.  bonHormenauwu,
OCUTYpSIBalllH JBITOCPOUYHUTE TPHXKH, KOETO Ce
paBHsBa Ha 3,6% ot BBII, npu koeto xeHure ca
mo- 3acerHarute B To3u ciy4ait.(10). Hamocie-
JIbK ce 00pbIlia 0cCOOEHO BHUMaHHUE Ha TIPEI0CTa-
BSHATa JBJITOCPOYHA IPUKA U TPEIOCTABSHE Ha
MEIUIMHCKA IOMOII HA MAIIMEHTUTE U HEOOX 0T~
MOCTTa OT UHBECTHUIIHH.
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3acThITHUYECTBOTO C€ TPEBBPHA B KITIOYOB
KOMIIOHEHT OT pabortata Ha EBpomeiickusar Pe-
ruod Ha C30, HacOYeHU KBM MOATIOMAaraHe Ha
IbpXKABUTC-WICHKA. B paMKuTe Ha WHHUIIMATH-
BaTa 3a CrojieJiecHa MKOHOMHKA U ITPBHSI MHOTO-
HaIlMOHAJICH perroHaNeH GopyM Ha BHCOKO paB-
nuiie Ha C30 3a 31paBeTO B KOHTEKCTa HA UKO-
HOMHKAaTa Ha OJIaTOCHCTOSTHUETO, TTpoBezieH B Ko-
nieaxareH, Jaaws nmpe3 mapt 2023 1. bearapckara
CTpaHa MOJKperns (akTa, Y¢ PAaBEHCTBOTO MEXKITY
IIOJIOBETE € MPEANOCTaBKa 3a OJIaromoyydue |
3IpaBOCIOBHO MIKOHOMFKaA, KaKTO U Ha KOHCTa-
tauuute Ha [laneBponeiickata KOMHUCHS TI0 31pa-
BEOIa3BaHE U YCTOMUMBO pa3BUTHE, KOSATO MPE/-
IoJiara, 4e KoraTo Xopara H30CTaBaT B MKOHOMH-
YECKHUS W COIMAITHUS HANpeIbK, KOETO BOAU JI0
MO-TOJIEMH COLIUATTHU pa3fieieHus. ( BCE OIIe Ch-
[IECTBYBAT HEOCHIECTBEHH MEPKH 3a CIIPaBsSHE
C TOBa BB3/IEHCTBHE BHPXY KEHHUTE U MBKETE)

Epponeiickuar Pernon na C30 mnpenocraBu
TEXHMYECKA MTOJIKpera Ha CTPAHUTE MTPU UHTETPU-
paHEeToO Ha BPB3KUTE MEXIY IT0JIa M JPYTUTE Jie-
TEPMUHAHTH, HAITPUMED UPE3 aHAIU3 HA UHTETPH-
paHeTo Ha MPUHIUIIA Ha PABEHCTBO MEXIY IOJIO-
Bere B [Iporpama 3a Bp3ctanoBsiBane oT COVID-
19 B Kupruscrah, oueHKa Ha IPEYKUTE Ipes A0C-
ThIIa O MHPBUYHA 37paBHa momoll B CeBepHa
MaxkenoHus1, TEKyIla OIEHKA Ha TIOJIOBHUTE ac-
nekTy Ha napaemusta or COVID-19 B Vkpalina,
MOJTrOTOBKA U MyONuKyBaHe rpe3 2022 r. Ha 0K-
naga "Ilon u 3apaBe" B Mcmanust u OIEHKH Ha
PaBHOIIOCTaBEHOCTTA B 37jpaBeona3BaHeTo B ra-
nus. [Manpemusita COVID-19 nemonctpupa Bax-
HOCTTA Ha TaKWBAa MHBECTHUITHH.

3aka0ueHne

brarapckaTta cTpaHa u3passiBa yBEpeHOCT, 4e
3a IIBJIHOTO PeaIM3UpaHe Ha 3HAYUTEIHUS TOTEH-
IMaJl Ha JOKYMEHTa ca He0OXO0AUMH ChIVIaCyBaHU
ycunus 3a npuwiaranero My ot C30, 1bpxaBuTe -
YJIEHKH U ChOTBETHUTE 3aMHTEPECOBAHU CTPAHMU.
IIpuema KoHcTaTauusATa, Y€ peAnla IbPKaBU U
PETHOHM Ha TO3H €Tall He ca CIIOCOOHU J1a Ce Bb3-
MOJI3BaT OT BCHUYKHUTE BB3MOKHOCTH Ha J[loky-
MeHTa. [Ipunaranero My ce 3aTpyaHsBa OT HEZOC-
TaTbyHA q)HHaHCOBa " TEXHUYCCKA IMOJAKPEIIa Ha
TO3M €TaIl, HO NPECIOPLKUTE B HETO Ca BKIIIOYECHU
B HAI[MOHAJIHO 3aKOHOAATEJCTBO, IMOJHMTUKH U
CIIOpa3syMEHUs, KaAKTO U PErHOHAJIHU CTPATCTUH.
MuHuCTEpCTBO Ha 3/paBeona3BaHe Ha Pemy0-
nuka bearapus, Oazupaiiku ce Ha aKTyaJHOCTTa
Ha npoliemMa, 3HaYMMOCTTa U MOIMYJIIPHOCTTA Ha
JlokymeHTa, u3pa3sBa TOTOBHOCT 3a IIO€MaHE Ha
AHIr'aXKUMCHTH, 110 OTHOIICHUEC Ha



PaBHOIIOCTABEHOCTTA HA IMOJIOBETE, IPEOJIOIIs-
BaHE HA HEpaBEHCTBAaTa, MOJOOpsBaHE HA 37pa-
BETO Ha OBJATAPCKUTE MPaKIaHH.
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HEWHBA3NBHO U3CJIEABAHE HA ITIPOMEHUTE HA KUCJIOPOJJHO HACHUIIIAHE
HA BEHO3HATA KPbB

Anekcanabp ['m36pexr, JI

NON-INVASIVE STUDY OF CHANGES IN VENOUS OXYGEN SATURATION

Alexander Gisbrecht, Lachezar Avramov

ABSTRACT: Determining the level of venous oxygen saturation simultaneously with the saturation of the
arterial blood with oxygen allows you to control the oxygen delivery in peripheral tissues of the body. We studied
the change in the magnitude of venous blood oxygen saturation during laser-stimulated photodissociation of oxy
-hemoglobin. It is shown that only strong changes in the saturation of arterial blood with oxygen lead to a

change in the level of venous oxygen saturation. The original optical technique

for measurement of venous and

arterial blood saturation based on the pulseoximetry is presented.
Key words: venous oxygen saturation, oxyhemoglobin, photodissociation,

BnBenenne

Aprepuannoro (SaO;) u BeHosnoro (SvO2)
HaCHIIIaHe C KICIIOPO/I ca IBaTa OCHOBHU ITapame-
Thpa, M3MOJ3BAHU 33 OIEHKAa HA JOCTaBKaTa U
noTpeOIeHNe Ha KUCIOPOHI OT ThKaHuTe. JlaH-
HUTE 32 KOHCYMaIlMsATa Ha KUCIOPO MOTaT Aa Ob-
JIaT MHIMKATOp 32 aJeKBaTHOCTTAa Ha JIOKAJIHATA
ThKaHHA epQy3ust U MOAMOMOTHAT PAHHOTO OTK-
pUBaHE M JUATHOCTUIIMPAHE HA MHUKPOIIUPKYJIa-
TopHa nuchyHknwys. [1o To31 HauMH HEeNMpeKbCHa-
TOTO HaOJIoAeHue KakTo Ha Sa0», Taka 1 Ha SvO;
€ OT TOJSIMO 3HAYCHHE 32 XEMOJUHAMHYHOTO U
nepy3nOHHOTO HAOIIO/ICHUE B KIIMHUYHU YCIIO-
Bus [1].

UecTo M3MONM3BAHUTE XEMOJUHAMUYHH I1apa-
METpHY, KaTo KPHBHO HaJsTaHe, ChpcYHA Yec-
TOTa, AWype3a W CTOWHOCTH Ha KPBHBHU Ta3oBe,
MOTaT Ja OCTaHAT HOPMaJIHH P ThKaHHATA XU-
MOKCHUS U HE M3KIIIOYBAT JUCOaIaHC MEXITY J0C-
TaBKaTa M KOHCyMaluaTa Ha kuciopox. Hamaie-
HUAT 00EMEH KPBHBEH IOTOK B ThKaHWUTE (WCXe-
MUSI) WIN HAMAJIEHOTO ChABPKAHUE HAa KHUCIOPO]T
B apTepuagHaTa KpbB (XUIOKCHS) BOJAT JO KHUC-
nopojieH Aeunut. EAMH OT OCHOBHUTE KOMIICH-
CaTOpPHH MEXaHW3MH, HACOUEHU KBM IPEOIOJIs-
BaHE Ha KUCJIOPOAHHS Ne(UIIUT, € yBeInYaBa-
HETO Ha eKcTpakmusaTa Ha O2 oT aprepuaiHaTa
KpPBB, KOETO HEM30EKHO BOAM 10 HaMallIBaHE Ha
CBIBPKAHUETO HA KUCIIOPO]I BB BEHO3HATA KPHB
[2]. BeHo3HOTO HacuIlaHe C KHUCIOPOJ € BaKEeH
MOKA3aTeJN 3a KHUCIOPOIHUS OOMEH B ThKAaHUTE U
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€ JEMOHCTPUPAHO B MHOTO KJIIMHUYHH CUTYaLNH,
KaTO KapAHOJIOTHsI, XUPYPTHUsl, CENTUYCH IIOK U
apyru [2].

HempexbcHatoro nHaOmromenue Ha SvO. B
TEXKH KIMHUYHM CIIyYad C€ H3BBpIIBA C IO-
MOIITa Ha KaTeTbp B OenoapoOHaTa apTepus Win
LEHTpaJCH BEHO3EH KaTeThp C ONTUYHHU BIJIAKHA.
OCHOBHHAT HEOCTAaTHK Ha TOBA U3MEPBAHE €, Ue
TE MOTaT Ja MPUYUHAT HapaHsBaHE U YCIIOXKHeE-
HUsI, KOETO OTpaHNuaBa M3MOJI3BAHETO UM B KIIH-
HUYHATA MPAKTUKA. AJNTEPHATUBEH WHBAa3HBEH
METOoJ 3a onpezernsHe Ha SvO; € upe3 B3eMaHe Ha
NepUOJIMYHY KPBHBHH ITpooOu 3a nzmepBane ¢ CO-
OKCHMETBD.

3a HEMHBAa3MBHU H3MEPBaHUS Ha apTepHa-
HOTO HaCHII[aHEe ca IUPOKO M3MOJI3BaHU MYJICOK-
CHUMETpPH, KOUTO 3amucBar (oToreTusmorpad-
CKM curHaji. Te n3MepBaT HACHILAHETO HA apTe-
pHasHaTa KpbB U3MOI3BANKK ChPJCUYHHUTE MyJica-
1M B apTepunTe. BB BEHO3HA KPBB ChPJICUHUTE
IyJICallu¥ OTCHCTBAT, TAKA Y€ € TPYAHO AUPEKTHO
Jla ce OTJIeJ M BEHO3HATa ChCTABIIABAIIA B [TOJTyYe-
HUSI CUTHAJ.

ANTepHaTHBEH IOAXOJ 3a ONpeAeisHe Ha
SvO; BKJIIOYBA M3IOJ3BAaHE HAa €CTECTBEHH YO-
BEIIKH JUXATeIHA PUTMH. TO3U MMOJIX0JI CE OCHO-
BaBa Ha (akTa, Ye IMyJCHpAIIUs KOMIIOHEHT Ha
HbO2 u Hb npu auxarennara uecToTa ce HaMHupa
IJIAaBHO BBbB BEHO3HUS y4acTbK. T KaTo enac-
TUYHOCTTA Ha BEHUTE € 3HAYUTEITHO ITO-TOJISIMA OT
Ta3u Ha apTEepPUUTE, IPOMSHATA B KPBBHOTO HaJIs-
raHe BOJAW JI0 3HAYUTEIHO MO-TOJIIMA IPOMSIHA B



obema Ha BeHaTa, OTKOJIKOTO B 00eMa Ha apTepu-
uTe.

B Tasu cratus Hue u3cieqBaMe OCBHIICCTBH-
MOCTTa U CPAaBHUTCIHUTE XaPaKTCPUCTUKHU HA Me-
ToauTe 3a M3MepBaHe Ha SvO; BB3 OCHOBa Ha
CHEeKTpo(OTOMETPHUSI C HEMpPEKhCHATA IYJICOBA
OKCHUMETpHS, KOUTO WMaT BpeMeBa (UECTOTHA)
pasjenuTeNHa CIIOCOOHOCT W HE W3UCKBaT
CJIO’)KHO 00OpY/IBaHE 32 OTKPUBAHE HA CUTHAIL.

Marepuaju 4 MeTOAU

B npenuiny Hamm npoyuBanus [3,4] 3a edek-
TUBHOCTTa Ha (OTOTUCOIMAIMITA HA OKCU- H
KapOOKCHXeMOTTIOOWH B 3aBUCHMOCT OT JIBJDKH-
HaTa Ha BBIHATA Ha JIa3epHOTO OOIpYBaHe Oerne
YCTAHOBEHO, Y€ CIIEKTPUTE HAa MAaKCHMAIHOTO
BB3JIEHCTBIE TPAOBa /1a ObIaT B 00macTTa Ha 525,
605 u 850 nm (dwur. 1). 3a na ce onpeaensAT Npo-
MCHHUTEC BbB BCHO3HOTO HAaCHINAHC, UNMCHHO TC3U
JTBJDKVHH Ha BbJIHATA Osixa u3opanu (525 u 605
nm).

0
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®@ur. 1. [Ipomsina B koHnentpanusta (%) nHa HbO2
B apTepHaHATa KPbB B 3aBUCUMOCT OT Jb/DKHHATA HA
BBJIHATA HA O0JTbYBAHE

Onpenensuero Ha SaOz u SvO, B KpbBTa ce
W3BBPILIBA IO METOJI, TOJOOCH Ha METO/1a Ha ITyJI-
coBaTa OKCHMETpHs, KOMTO ce OCHOBaBa Ha M3-
MEpBAaHETO Ha CBETIMHHO MOJYJIHpaHa IyJcoBa
BBJIHA B KpbBTa. CEeH30PBT 32 IyJICOBA OKCHMET-
pUsl € TocCTaBeH BBbPXY HIbpBara ¢asaHra Ha
npbcera. CroifHOCTHTE OfXa M3MEPEHH C JaTYHK
3a TyJICOBA OKCUMETPHS, paboTel] B PEeKUM Ha
00paTHO pa3celiBaHEe Ha CBETIMHATA, Bb3 OCHOBA
Ha craHjaptHaTta jaBoiika LED ¢ abmxuHH Ha
BBRJIHATE Ha m3rbuBane 660 1 940 nm u cunnues
¢doronmon BPW34. [lopanu opuruHanHus METOX
3a 00paboTKa Ha JTaHHUTE TOYHOCTTa Ha U3MEpBa-
HUATA € 3-4 IBTH 10 -BHICOKA B CPaBHEHHUE ChC
CTaHJIapTHUTE cucTeMu [4].
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3a u3MepBaHe Ha KUCIIOPOJHOTO HACUINIAHE Ha
BEHO3HATA KPbB U3IMOJI3BaXME METO/1a 32 MOJTYJIH-
paHe Ha ONITUYHUTE CUT'HAJIM Ha €CTECTBEHUTE YO-
BEIIKH JUXATEITHU pUTMHU. TO3H MOJIXOJ CE OCHO-
BaBa Ha (hakTa, ye KojeOaTeTHUTe KOMIIOHEHTH
Ha OKUCIICHUS U PEAYIIHPaH XeMOTJIOOWH ¢ Jrxa-
TeNTHAaTa 4eCTOoTa ca MpeAUMHO BeHo3HH [5-7]. B
EKCIIEPUMEHTHUTE CUTHAINUTE Ha (POTOIIETU3MOT -
pamara ce 3anmcBaT NP JBE IBJDKHHU Ha BbHI-
Hata (525, 605 nm) 3a 15—17 quxatenHu HUKbIA
Cc yecToTa Ha B3eMaHe Ha rnpoou f=348 Hz.

3a 51a ce M3YUCIAT CTOWHOCTHTE Ha BEHO3HO
HaCHIaHe, € M3IOJI3BaHO NpeoOpazyBaHETO Ha
Oypue Ha curHanute. CriekTpute 06g1xa M3MON3-
BaHH 32 ONpeJieiIsIHE Ha YeCTOTaTa Ha MaKCUMyMa
B TUXATCIHHUS PUTHM U TOBa HANPaBH Bh3MOXKHO
W30JTUPAHETO CaMO Ha TUXATEITHHUTE KOJeOaHUs.
KaTto HechIleCTBEH HEIOCTAThK HAa TO3H METOJ
MOXe J]a OTOCNIEKUM JTOCTATHYHO JIBITOTO BpeMe
3a 3amuc Ha curHai (~ 60 S uiu moseue).

Pe3yaraTru

[Tpy HUCKM MOIIHOCTH Ha OONBYBAHE W MpPU
JIBETE M3CIICIBAHN IBDKMHHU Ha BBJIHATA ce HaO-
J0JjaBa MpoMsiHa B cTOMHOCTTa Ha Sa0,, M0KaTo
croitHocTTa HAa SVO2 ocTaBa HempoMeHneHa. Camo
NpY MOIIHOCTH Ha Ja3epHO H3IbUBaHE, KOWUTO
OCHUTYpsIBaT CIaJ B CTOMHOCTTA HA HaCHIAHE Ha
apTepuaiHaTa KpbB C KHCJIOPOJ ¢ TIoBeye oT 8%,
BOJIM JI0 TIPOMsIHA B cTOitHOCTTa Ha SVO».

@ur. 2 moka3Ba eKCIIepUMEHTAIHH JaHHH, Kb-
JIETO ¥Ma eTHOBPEMEHHA NPOMSIHA B CTOHHOCTTA
Ha HACHI[AHE W KUCIIOPOJ B apTepuaiHara U Be-
HO3HA KPBB.
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®@ur.2 [Ipomsaa B croiiHocTTa Ha Sa02 1 SVO2 ipn
oOpuBaHe Ha MPBCT (ITbpBa (ajlaHra) ¢ Ja3epHO H3-
JpYBaAHE C TBJDKMHA Ha BBIHATA 525 nm.

Cpennure ctoiiHocTy Ha Sa0z u SvO; Oe3 na-
3epHOTO obmpuBaHE 32 mopeaWIa  OT



eKCTICpUMEHTH CBhCTaBIISIBAT CHOTBETHO 95.4 +
0.4SD% u 78.6 = 0.33SD% u cpoTBeTCTBaT Ha
CTOWHOCTH Ha caTypanusTa MpH 31paBU WH]U-
BUJIY TIPH HOPMAJTHH YCIIOBHSI.

Ha ¢ur. 3 e mokazana 3aBUCHMOCTTa Ha HaMa-
nsBaHeTO Ha catypammsara Ha Sa0; u SvO2 ot
MOIIHOCTTA Ha JIA3€PHOTO JIbUCHUS C IbJDKUHA Ha
BBIIHaTa 525 nm. JlaHHUTE 3a OBJDKUHA HA BhJI-
HaTa OT 605 nm He ce pa3IM4aBaT CHIIECTBEHO.
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®@ur.3. zmenenne Ha ASaO2 u A SVO» mo Bpeme
Ha oOipuBaHe Ha 1-Ba QanaHra Ha MpbCTa C ABIDKUHA
Ha BBJIHaTa 525 NM, B 3aBUCHMOCT OT MOIIHOCTTA Ha

JIa3€pHOTO o0bYBaHe.

Bwxkna ce, 4e eheKThT 3HAUUTEITHO 3aBUCH OT
MOIITHOCTTA Ha JIA3ePHOTO H3IIFYBAHE U CAMO TPH
MOIITHOCTH, KOUTO OCUTYPSIBAT CHaJl B CTOHHOCTTA
Ha HACHINAHE Ha apTepUaHaTa KPbB C KUCIOPO
¢ moBedve ot 8%, BOAM JI0 IPOMsIHA B CTOMHOCTTA
Ha SvOa.

EdextbT mocTura HacuilaHe HpPU MOIIHOCT
Hax 40 mW (300 mW/cm?). Tosa o3HauaBa, ue
JOITBTHUTEITHO YBeInueHne Ha Opost Ha 00puBa-
muTe (OTOHH HE BOJIAT /IO yBEJTMYaBaHE Ha aKToO-
BETE Ha JIUCOIMAIIMS HAa MOJICKYJIU B 00JbUeHATA
KPBB.

3akiIoueHne

ITo TO3u HaYMH HHUE CKCIICPUMCEHTAJIIHO JICMOH-
CTpHpaxMe BB3MO)KHOCTTA 3a HEHMHBA3WBHO M3-
MEpBaHE Ha KUCIOPOJHOTO HACHUIAaHE HAa BEHO3-
HaTa KPbBB 4YpEC3 HU30JIMPAHEC Ha AUXATCIHUSA pU-
TbM. IIpoMsiHAaTa B CTOMHOCTTA HA HACHUILAHE Ha
BEHO3HATA KPBB C KUCIOPOJ CE CIy4YBa CaMoO IIPU
BHCOKO HUBO Ha JIa3€PHO CTHUMYJIHpaHa (HOTOqH-
coLualys Ha OKCUXEMOIVIOOUMH B apTepuajHara
KkpbB. Criopes; HacC TOBa HaMaJIEHHE ce JbJDKHM Ha
KOMIIEHCAaTOPHUTE MEXaHW3MU Npu nepudepHa
ThKaHHa XuMokcus. To3u edekT TpsOBa 1a ce uma
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MIPEIBUI ITPH ITPOBEK/IAHE HA CECUU C JIa3ePHA Te-
panusi ¢ HUCKa WHTEH3UBHOCT W (oToTeparus,
0c00€HO B PEKUMHTE Ha CKaHUPAIIO O0TbYBaHE
Ha TOJIEMH IUTOILIH OT YOBEIIKOTO TSUIO.

Bbaarogapnoct: Yact ot Ta3u pabora € u3Bbp-
meHa ¢ nojakpena Ha GoH/a 32 HAYYHH U3CIIE€Ba-
uus o gorosop KIT06- H38/13/2019

JIuteparypa

1. Cecconi M., De Backer D., Antonelli M.,
et al. 2014. Consensus on circulatory shock and
hemodynamic monitoring. Task force of the Eu-
ropean Society of Intensive Care Medicine. Inten-
siv Care Med. ,40, :1795-815.

2. Zajal. 2007. Venous oximetry. Signa Vi-
tae 2(1): 6-10.

3. Asimov M, et al. 2006. High sensitive
pulseoximeter-spectrophotometer for laser optical
dosimetry in biology and medicine. Proc. SPIE,
6251: 147-154.

4. Mamilov S, S.S.Esman S,Veligoski D,
Gisbrecht A. 2014. Wavelength Dependence of
the Efficiency of in vivo Photolysis of Carboxyhe-
moglobin. J. of Appl. Spectroscopy, 81,3: 432-
436.

5. Wolf M., Duc G., Keel M., Niederer P.
1997. Continuous noninvasive measurement of
cerebral arterial and venous oxygen saturation at
the bedside in mechanically ventilated neonates.
Crit. Care Med. 9:1579-1582.

6. Franceschini MA, Zourabian A., Moore
JB, at al. 2001. Local measurement of venous sat-
uration in tissue with non-invasive, near-infrared
respiratory-oximetry. Proc. SPIE, 4250:164-170.

7. Franceschini MA, Boas DA, Zourabian
A. at al. 2002. Near-infrared spiroximetry: nonin-
vasive measurements of venous saturation in pig-
lets and human subjects. J.Appl. Phys-
iol.,92,1:372-384.

Anexcangbp ['m36pexT, JIpue3ap ABpamoB

HuctuTyT N0 enektponnka, BAH, Codwus, 6yn.I{apur-
pajcko moce 72

Alexander Gisbrecht, Lachezar Avramov

Institute of Electronics, Bulgarian Academy of Sci en-
ces, Sofia, Bulgaria

e-mail :agiz@abv.bg



VIIPABJIEHUE U OBPA3OBAHUE MANAGEMENT AND EDUCATION
TOM 20 (6) 2024 — VOL. 20 (6) 2024

INPOYYBAHE UH®OPMUPAHOCTTA HA POAUTEJIN OTHOCHO PUCKOBUTE ®AK-
TOPHU 3A MUOIIUSA ITPU TELHA B YYEHUYECKA BB3PACT

Ilenka I'onesa, I'anmmuaka ITaBmoBa

A STUDY ON PARENTS’ AWARENESS OF THE RISK FACTORS
FOR MYOPIA IN SCHOOLCHILDREN

Penka Godeva, Galinka Pavlova

ABSTRACT: The use of digital devises among children and the excessive screen time are precondition for the
rise in myopia at an alarming rate. The awareness of the risk factors for the onset and progression of
nearsightedness is highly important. The study seeks to explore parents’ knowledge of the behavioral determining
factors for the onset of the refractive myopic anomaly in schoolchildren. Conclusions: A significant part of
adolescents does not observe healthy hygienic and eating habits that foster the normal visual analyzer
development. Almost half of the parents are not informed of the risk factors that cause damage to the vision and
of the nutrients that can help keep eyes healthy. Increasing parents’ awareness of this topic would help to narrow
down the rate of prevalence of myopia among schoolchildren.

Key words: myopia, schoolchildren, risk factors

BobBenenue ocobenoctu. Haii-BeposiTHO 3a mosBaTa Ha MH-
onwusATa € HeoOXoarMa (haMIITHA TIPEAPaA3IIOIOKe-
HW3non3Banero Ha IU(GPOBU YCTPOICTBA B IET-  HOCT, KOATO Jla ObAe MOIXO/III TePEeH 3a AeHCT-
CKa BB3PacT, NPOABDKUTEIHOTO BPEMECTOSHE BHE Ha pa3MuHUTE (AKTOpPU Ha cpeaara, Karo
IpeJl eKpaHu, HETIPAaBUIICH CTOEXK Ha TSUIOTO M He-  IPEHanpsraHe Ha 3pUTETHUS aHaJIM3aTop, CTpPeC,
JIOCTaTBPYHO OCBETJICHHE NPH YeTEHE W INHCaHe, JIOIIa XMTMEeHa Ha OKOTo. [5].
MPEIOCTaBAT TPEBOXKHOTO HApacTBaHE Ha Haid- B Ta3u Bpb3Ka OT M3KIIOYMTEIHA BAXKHOCT €
pa3npocTpaHeHus 3puTeieH Ae(PeKT — MHONHUATA, IMO3HABAHETO HA JICTEPMUHHPAIINTE 3/PaBETO
KOSITO 4eCTo Iporpecupa. PaHHaTa fnarHocTuka i pucKoBU (akTopu ( B T.4. HOBeIEHYECKH, (pu3u-
HaBPEMEHHO JIeueHHe Onxa NpeIoTBPAaTHIM €BeH-  4ecKa M COIMaJHa Cpela Ha JKUBOT U 00pa3oBa-

TyaJIHU TPOOJIEMH ChC 3PEHUETO. HUE) OT POJIUTEIHTE, KOUTO Ja BB3MUTAT y MOJ-
Craructukata nocouna, ye kbM 2020 roguHa  pacTBalIUTE:
OT KBCOTJIEACTBO cTpagaT okoyio 30% oT Hacene- ®  NPABUIHA 3DUMENHA XU2UeHa HA V4eOHus

HHETO B CB€TA U C€ OYaKBa 6p0$IT UM J1a HapaCHE npoyec, W3KIIOYBAIl [POABIDKUTEIIHO, UHTCH-
1o 5 munuapza npe3 2050 roauHa, KOETo Ce CBbP-  3MBHO M YECTO OYHO HANPEXKEHUE 3a TJIE/IAHE, Ue-
3Ba ¢ ypOaHM3auuATa U JeMOrpa)CKUTE TEHJIEH-  TEHE W MUCAHEe Ha OJIM3KO Pa3CTOSHUE, TIPH JIOLIH
1w [6]. Hax 40% ot menara Ha BB3pacT OT 5 10 OCBETMTENIHHU yCIIOBHS U HENPABHIIHA 11034 HA TH-
19 ronuHY ca KbCOINIEaH, KaTo pa3IpOCTPaHEHU-  JIOTO;
€TO Ce € yBOUIIO Npe3 nocnexuute 25roaunu [6]. ®  CUCMEMHOCM Ha aKMusHA (usuyecka oeti-
Enupemuonoruara na mMuonusTa cpei Aeuara B wocm cped npupodamd, pexyBamia ce CbC 3pHUTEI-
YUHIIMIIHA Bb3PACT € BaKEH aCleKT NPH pa3oupa-  HoTo HaIIpeKEHUE B PE3yITaT Ha YETEHE, IUCAHE,
HETO Ha NPUYHMHMUTE 3a TO3M 3IPABOCIOBEH NPOO-  rienane Ha €KpaH, JHIIcaTa Ha JOCTAaThYHO BBHH-
neM. Bee omiie He ca OTKPUTH KOHKPETHU IPUYUHE  [IeH aKTUBUTET M BPEME, IPEKAPAHO HA OTKPHUTO,
1 MCXAaHNU3MHU 3a Bb3HUKBAHEC HA KbCOI'JICACTBOTO. CBIIIO MOKE J1a 6},)_1e CBBP3aHO C IO-BUCOK PUCK OT
3aeIHO € TOBA MUOINUATA UMA ¥ 3HAYUTEHU UKO-  MUOMIHS;
HOMHYECKHU NOCHEAULIN U MOXKE 1a OKa)XKe OTpULa- o  NDABULCH XDAHUMENCH DecUM, H3KIIOU-
TEIIHO BJIMSHUE BbPXY KaueCTBOTO Ha kHBOTA [3].  pamy mopmmena KOHCYMAIIHSI HAa BBIVICXHIPATH,
ChlecTByBaT MHOTO TEOPHH 38 €THOJOTHSTA,  KoUTO MPEAN3BUKBAT B OPraHU3Ma XUIIEPUHCYJIN-

HO HHUTO €Ha OT TAX HE 00XBalla M3LLIO MPOO-  pemms, YBpEXKJallla B IOCIEICTBUE 3PUTEIHUA
neMa U He OOSCHSBA B IBIHOTA BCHYKH HETOBH  gxanms3atop;
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[enra Ha paspaborkata e ja npoydu uHDOp-
MHpPaHOCTTa Ha POJHUTEIHNTE 32 PUCKOBHUTE (ak-
TOpH, OJIATONPHUSTCTBAIIN MOSBATA U TIPOrpecupa-
IIOTO Pa3BUTHE Ha pepakiMOHHATA MUOMUYHA
aQHOMAJIHs TIPH Jiella B y4eHHYecKa BB3pacT. 3a
MOCTUTaHe Ha LenTa ca GOpMyJIUpaHu CICAHUTE
3amaun: Jla ce u3cienBaT 3pUTEIHUTE HaBHIH,
JIBUTATEIHUS U XPaHHUTEJICH PEKMM Ha JETeTo,
KaKTO U MO3HABAHETO OT POIUTEIIUTE HA CHUMII-
TOMH, HACOYBAII[M KbM HAJIMYUE HA KbCOTJIC/ICTBO.

MaTepnaJm U METOAM HA U3CJIcIBaHE

[IpoBeneHO € aHOHMMHO aHKETHO TPOY4YBaHE
cpen 573-ma poaWTeNN Ha YYEHHUIIM HA BB3PacT
12-15 ronuHu, BKITIOYCHH B CKPUHUHTOBO U3CIIE]I-
BaHE Ha 3pUTENIHUS aHanu3aTop. JlomuTBaHETo €
M3BBPIICHO HAa IPUHINIIA HA OT30BAIUTE CE, B I1e-
puoaa centemBpu 2023 - mapt 2024 ronuHa u 06-
xBamia xuByiu ot rosemu (IlnoBnus, Bapha) u
manku (bsma, 1. Yudnuk, B. Ton u CyBopoBo)
HaceseHn MecTa. OCBEH COIMOJIOTMYECKHs aHKe-
TEH METOJI € NMPUJIOKEH U aHATUTHYHO CTATUCTHU-
yeckd. 3a rpaduaHa 00padoTKa € U3MONI3BaH Mpo-
nykt Ha MICROSOFT OFFICE.

Pe3yaraTu u o0chkIaHe

AHanu3upanky pe3ynTaTUTe OT BBIIPOCUTE OT-
HACSIIH ce A0 3puTeIHnuTe Hasuuu (¢wur. 1,2 ) yc-
TaHOBSIBAME, Y€ HAW-TOJIAM € JICIbT Ha YYCHH-
[IUTE MIPEKapBaIly MPeJ eNeKTPOHHU YCTPOMCTBA
Haj 5 yaca aaeBHO (69.1%), Masko Mo eaHa 4eT-
BBPT OT PECIIOHIEHTHUTE MOCOYBAT MEXIY 2 U 5
yaca jgHeBHO (21.2%) u camo 9.7% mpekapsart 10
2 yaca mpel €NEeKTPOHHU EJIEKTPOHHU YCTpoOiic-
TBa. M3cnenBailku JHEBHATa MPOIBIIKUTEIIHOCT
Ha JICWHOCTH, CBBP3aHU C yuyeHe (YeTeHEe W IH-
CaHe) yCTaHOBsBaMe, 4e Hail-MHOTO Ca T€3H KOUTO
oTaenst o S gaca (43.2%), a Hali-MaJIKo — MEXIY
5 u 8 gaca (39.1% ). YdeHunure, WU3MOI3BAIIN
3PUTEIHUS CH aHAIM3aTOP 32 YETEHE U IHCaHE T10-
Bede OT § yaca ca He roJisiM Jsu1 u ooxBara 17.7%.

1,2%

39,1%

mao24aca = mexay2u5vaca = Hag 5uvaca

®ur.1. Konko yaca Ha JieH JeTeTo MpeKkapBa npes ex-
paHuTe Ha KOMITIOTHD, TenedoH, Tabner, TeneBu3op?
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17,7%

43,2%

39,1%_/

= 10 54aca = mexay 5 v 8u4aca = noseye oT 8 yaca

®@ur.2. Konko yaca Ha jeH (00O B YYWIHINEC U B
JI0OMa) IETEeTO MpeKapBa B YeTEHE W/WIH IHcaHe?

HenpaBuinute mO3ULKMs HA TSUIOTO NPH Ye-
TEHE WM MHCaHEe U PA3CTOSHUE MEXK/y KHATATa U
3PHUTEITHHS aHAIN3ATOP, BIUSAT HETATUBHO BHPXY
OYHOTO 3pEHHE U OJarompusATCTBAT NOSBAaTa H
pa3BUTHETO Ha KbcorneAcTBo. Camo eaHa yer-
BBPT OT PECIOHJICHTHTE MOCOYBAT CEIIIa 1M03a
Ha Tsu10TO (25.4%) 1 moBeye OT JBE TPETH Mpel-
MOYMTAT JIa TJIE/IaT TeJICBU3MS HJIH JIa YeTaT KHUra
B JIeTHaJIO noyiokenue (74.6% ). Bernpeku, ye cme
YyBaJId U3pasa ,, He 3a01Bail HOC B KHUraTra® Hai-
TOJISIM JISUT Ca YUCHHITUTE YSTSIIH, IbPKESHKN KHU-
raTa 6;u30 10 ounte cu (28.6% ) ¥ camo 1o eaHa
TpeTa OT TAX CIAa3BaT XHUIMEHHOTO M3UCKBAaHE 3a
35-40 cM MexTy 3pUTENHHS aHATH3aTOP U KHU-
rara (30.2%) (¢ur.3 u 4)

25,4%

W

74,6% /

= cefAdula nosa = ierHano noJsioXKeHne Ha TAN0To

®ur.3. Kos e Hali-uecTaTa 103a Ha TAJIOTO MPU YETEHE
HA KHHTA W/WIIK TJIeaHe Ha TeJICBU3MsI KaKBO € Pa3CTo-
SITHUETO OT KHHTa/TeTpajKa/TenedoH 1o ounre?



48,6%

J

= no25cm = mexay 251 35cm = Hag 35 1o 40 cm

21,2%

®ur.4. KakBo e pa3cTOSHHETO OT KHHUTra/TeTpaaKa/Te-
nedoH 1o ounte?

Ha Bpmpoca 3a ¢u3uueckara akTUBHOCT Ha
YUEHHLIUTE, JONUTAHUTE POJUTEIH IOCOYBAT, Ye
MaJIKO IoBede oT nosoBuHata (59.8%) He criopTy-
BaT, eZiHa 4eTBHPT (24.1%) mpaBsT TOBa OT BpeMme
Ha BpeMe u camo (16.1%) ydacTBaT B CIOPTHH 3a-
HUMAaHUS 10 2 TbTH WIK TI0OBEYE OT TPU IIbTH Cell-
MUYHO (ur.5).

54%

10,7%

24,1%

= He cnopTyBa
= CTOpTyBa OT BpemMe Ha Bpeme
= CnopTyBa pefoBHO A0 2 NbTU CEAMUYHO

CMopTyBa PEBOAHO MOBE OT 3 MbTU CEAMUYHO

@ur.5. [IpakTukyBa Jin JeTeTO (GU3MYECKU YIparKHe-
HUS U KOJIKO 4ecTo?

e Tpetn ot pecnioraentute (74.9%) cb00-
IaBaT, 4Ye JieraTa UM He pelyBat AeHHOCTH CBbp-
3aHU ChC 3PUTEIHO HANIPEXKeHUe (UeTeHe, MUCaHe,
TJIeJ]aHe Ha TEJEBU3Ms, EIEKTPOHHU WUTPH, Telle-
¢$OH ) U TIejaHe Ha JaniedeH 00eKT WK MPUPOJIa.
[Tpu 69.2% npoabIHKUTETHOCTTA HA HOLLHUS ChH
Ha JIETETO € MO-MajKa OT 8 yaca, KaTo TOBa € 10-
CHJTHO M3Pa3eHO MpH y4YeHWIHW Ha BB3pacT 14-
18romnHM, KOETO Ce OTpa3sBa HA 3PUTCITHUS aHA-
mu3zatop. 71.5% croOriasar, ue genara UM 3aciu-
BaT ¥ rojisiMa 4acT OT HOIIHHS ChH MpPEMUHABA
MPU BKITFOYEH TEJCBH30P WM KOMITIOTHD, HAMH-
palll ce 4eCTo IIbTH B HETIOCPEICTBEHA OJIM30CT 10
CIISIILIOTO JETE.
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Ha ¢wur.6 ce otpasenu pe3ynraTure, CBbp3aHd
C OTTOBOPUTE Ha PECIIOHCHTHTE, OTHOCHO OTLIIaK-
BaHUS M CUMITOMH, MOTHBHPAIH POIUTEIS Ja
KOHCYJITHpa JIETETO CU ¢ O(TanMoNIor U KOHCTa-
tupaHe Ha muonus. Hait-romsam nsn 47.1% 3aemar
OIJIAKBaHMATA OT riiaBobomue, 6e3 To Ja € CBbp-
3aHO ¢ HAKOE 3a0omsBaHe, eaHa TpeTa (36.8%) yc-
TaHOBSBAT, Y€ JielaTa MPUCBUBAT KIICMaYl B JKe-
JAHUETO CHU Ja GOKycHUpar JajieH IpeaMeT U Ipu
29.4% mOBOABT 3a KOHCYATALUS ¢ 0PTATIMOJIOT ca
TPYAHOCTH BbB BUKJIaHE Ha HAITUCAHOTO Ha y4eO-
HaTa JbCKa B KIiac.

45,9% 47,1%

Y
L

= Yecto npucBMBaHe Ha Knenayute

29,4% /

= HemoTuBMpaHo rnasobonune

= [lonycKaHe Ha rpeLuku Npu npenuceaHe Ha

TeKCT/3aaava ot yyebHaTa AbCKa
He cbm 3abenasan

®ur.6. [TocoueTe CUMNTOMUTE /OIUIAKBAHUSATA, KOUTO
nMa Bareto gere u BbB Bpb3Ka C TAX CT€ NPEINpUesn
KOHCYJITATHBEH IPErJie/l OT OYCH CIECIHAIUCT (ITOBEYEe
OT €JTUH OTTOBOD).

Wndopmupanoctta Ha POIUTEIUTE, OTHOCHO
MOJIE3HUTE XPAaHU U ChIbPIKAIINTE C€ B TAX BUTA-
mund (A, E, C ), MukpoeneMeHTH (IIMHK) U aHTH-
OKCHIAHTH (oMera 3-MacTHH KUCEJHMHH), 1TOI00-
psIBALLY 3PEHHUETO 110 ECTECTBEH BT, Ca OKAa3aHU
Ha ur.7.



80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0%

0,0%
1 2 3 4 5 6

24,6% 63,4% 17,3% 69,4% 58,8% 33,7%
41,2%
66,3%

[a
otyactn [la 58,3%21,2%22,8%
He 17,1%15,4% 59,9% 30,6%

®ur.7. 3Haere iy, Y€ NOCOYEHUTE XPaHH ca MOJIE3HU
32 OYHOTO 3/IpaBe:

1. MOpKOBH, 3ejie, CIaHAK, TUKBUYKH, OPOKCEIICKO
3ele, CIaabK KapTod;

. IMNMOHH, TIOPTOKANH, rpeindpyt;

. OpexH, Kaiy, GbCThIIH, JICIIA;

. 1A,

. puba TOH, CbOMTa, CKYMpHSs, ITbCTHPBA, XEPHUHTA;

. TEJIEIIKO MECO.

AN D B~ W

Buano e, ye Hali-TONsM A1 OT OTTOBOPUIIATE
PECTIOHACHTH Cca Te3W, KOUTO 3HAAT Y€ IUTPYCO-
BUTE TUIOJI0BE, 3eJICHUYIINTE U SiIIa ca TIOJIe3HH 32
3pEHHETO, OKATO SKUTE (ChABPIKAIIN BUTAMHUH
E u omera 3-mMacTHHM KHCEIWHU) M TEICHIKOTO
Meco (u3TouHuK Ha L{uHK) He ca cpen TAX.

Ha o6o06mraBamnus BeIIPOC A Ce YyBCTBAT
JOCTaTh4YHO MH()OPMUPAHH OTHOCHO MOBEICHYEC-
KHTE PHUCKOBHUTE (PAKTOPH, MMAIIX OTHOIICHUE
KbM ChXpaHSBaHE W HOPMAaIHO Pa3BUTHE Ha 3pH-
TEJTHMS aHAJIM3ATOp MPH JIelaTa B yUHUIINIITHA Bb3-
pacT, peCTOHJICHTHE Ce pa3AessT IPUOITUIUTEITHO
HaIoJIOBHHA B 0TroBOpuTe ¢ (59.9% =32.6 % [la
+ 27.3% mo-ckopo [a) u (40.1% = 28.7% He +
11.4% mo-ckopo He), xaTo mpeobiiagaBar moso-
JKUTEITHUTE.

W3Boau: 3HaunTenHa 4acT OT MOAPACTBAIINTE
B y4E€HHWYECKa BH3PAacCT HE CIa3BaT XUTHEHEH U
XPaHUTENICH PEXHUM, OJaronpUsATCTBAIIH HOPMAJI-
HOTO pa3BUTHE Ha 3pUTENHUS aHanuzarop. [Ipuo-
JU3UTEIHO TIOJIOBHHATA OT OTTOBOPHIIUTE POJIH-
TeJH He ca H(OPMUPAHU 3a PUCKOBUTE (pakTOpH,
ONaronpusTCTBAILY YBPEKIAHETO HA 3PEHUETO U
MOJIE3HNUTE XPAHUTETHH MMPOTYKTH 32 HOPMATHOTO
pa3BUTHE HA OYHUTE.
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3akiaouenne

[TosiBaTa Ha KBCOTIICACTBO B PaHHA JIETCKA Bh3-
pact, BOJU JI0 BUCOKOCTEIICHHA MHUOIHUS B MPO-
Ieca Ha U3pacTBaHE, KOCTO yBelIHdYaBa PUCKa OT
pa3BUTHE Ha Pa3IUYHU OYHU JICTCHCPATHBHH 3a-
OomnsBanms. IlopummaBane WHGOPMHUPAHOCTTA Ha
POJMTENHNTE 32 ACTEPMUHHUPAIUTE PUCKOBU TIOBE-
JIeHYeCKH (haKTOpH, OM CITOMOTHAJIO 33 OrpaHuyva-
BaHE Pa3NpPOCTPAHCHUETO HA MUOIIHSATA CPE] y4ue-
HUIIHTE.
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(PLOLDQ 5DGHY

$%675$&DUH IURP D SUHYHQWLYH SRLQW RI YLHZ FRQFHUQLQJ SXE
LQQRYIPRIGYHIQ KHDOWK VI\VWHP 7KXV WKH IRFXV LV RQ WKH FRQW!
PDMRULW\ RI GLVHDVHV UHVSHFWLYHO\ WR WKH HYHQWXDO PRUWDC
SURPRWLRQ RI SRVLWLY H K® WO RBOHNGDWKDHWHBUFPRWLRQ RI GLVHDVH
DFWLYLWLHV LV EHFRPLQJ RQH Rl WKH LQGLVSHQVDEOH DQG DOWHUQ
VWDWXV RI VRELHW\ 7KH GHVFULEMG RQ X OPRVW B iH QADIERDGHL TVLLVR IQRDXOWP W
FROODERUDWLRQ ZLWK DOO VHFWRUV RI VRFLHW\

H\ZRUGKHDOWK SURPRWLRQ SXEOLF KHDOWK ULVN IDEFWRUV KHD(

>h[Z\yg_ gZ "b\hl dtf J]h~*bgbl_
<t\_~_gb_ >h[2kg_ gZ a”jz\_ dtf "b\hlZz
>h[zZ\ygZ]Mbgb dtf "b\hlZ qj_a h]
A7jZ\ _|h gZ h[s_Wi\eImMZak g_jZgbgZd\ gZ kemqRhL|_"~_\j f _ggZ
]h\bl_ ebggb b khpbZegbjgWbphkftjl b m\_ebqzZ\Zg_ 9gZ kj_"gZlZ ijh
\_~_gbkl _i_g gZ h[jZzah\Zghkl b bgedhidjgz “b\hl
ghklktg_lzZgb k ]_g_Ibd&kZhabfpby > nbgbpbylZz az ijhfhpby gz a”jz'
Obey*hekkby* |lh\ZgZzgBgBl Am nhjfmebjZgZ ij_a ] \ HIZ\Z DZ
fbl_ gZ Obihdjzl a\mqgZl high\h ZdhrhiZemyh gZ a~jZ\hghkijbj dhclh oh
ljhf_gysbl_ k_ fgZ kftjlghkl b jadZ ihemqz\zZl hkdfhzZgm\_ebqzl dhgl
[he_\Z_fkkI"hdZaZzZl_egklhhkeh\byfjBhegZZ\tjom kadhjdh_ bhab gZgbg ~Z ]h
"b\hlgzZohjzlzlyoghlh ih\_tyaghlhih~h[jylljhfhpby gZ a”jz\_Ih _ h[_"b
highr_gb_ dfklk ghlh a~j@gX\bpb Wsh ihgylb_ \dexg\Zsh \a_fZg_ gZ j.
ih\_~_gbhlzl ~Z ij_~hI\fEYyYEZlZ gB f_jddzZ ijhfygZ b ih*h[jy\Zg_ gZ hij.
jZaebqgb aZ[hey\Zgby b ~Z ih\drdgb dZdlkjlb \eby sb \tjom a”~jzZ\ _I|h
\hlh gz "\BAlbg”"b\b” bl _ Ib_Ih dzZdlh gZ hl*_egby bg”"b\b” 1zd
ITh~h[jy\Zg_lh b ih\brz\Zg_|h aépdh_hfsg&I\h
h[s_klI\hlh k_ hkts_ kl\y\Z qj_a gyd@edjzZpjinhgZeghlh b g_[ZeZgkbjZg
jZfb AXjZ\_ azZ \kbqgdb IAj\bqgZ g_g_ aZ_fZl hkgh\ghjihkthykih _ nZd
a”jz\gzZ ihfhs 3 IAhfhpby gZZa”lhjb gZ gZr_Ih \j_ f_ OjZgp &k Gz _ijh
\_ IhGZ ebp_ _ b gh\zZ kljzl dByhgd KEg_ b ij_jZ[hl\Zg_ gZ ojZgbl_eg
hkgh\gbl_ az”~Zqb kz jz\ghihklZmdlbkb ihhkgh\gZ gzZk hl kts_kl\m\Zg
ghr_gb_ gz a”jzZ\_Ih bliphdhpib¥g\ dZ AZ ~Z nmgdpbhgbjZ iteghp_gagl
gZ a”jZ\_lh ftl k__ gm ' ~Z_ hl jZaghh[jZagb ojZgbl
JZ\ghihklz\_ghkl hagzZqz\z g&fzZdyXZzg afyh\hey\Zl _g_j]lbcgbl_ fm
jZaebqbylz \ a”jzZ\ghlh ktklhygh_[gZkldhjBEIZh baljz ~Zl Lh§B kZ h|
ddlh f_"~m hil*_egbl_ gZjh"b 14dg2°ithkIZVdd q_ ojZg_g_Ih ljy[\zZz ~"Z |
hij_~_e_gb ]jmib gZk_e_gb_ \ pbogZeghktsih bfZ nbabheh]bggh agZ:
kljzgz Bal]jz ~"Zg_lh gz ItdZgbl_ dh_Ih
lh”r mdj_i\Zg_ gZ anjz\_|Ih k_ jZH[jbjZzk_ gZ[ex"Z\Z ©@d\Zihlj_
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Gh\hjh" _ghlh m”A\hy\Z | _e_kgZlZ KehiZz§gZ \dVe_ob"jihldbkZoZjt bl _
f_k mljhy\Zz y aZz ]h*bgZ mqggbhjkhZ Jyedbdh] g p_emehaktki_dlbg b ~]

]h~bgkHI ojZgbl_egbl_ ijh*mdlb Ig\elgpbhl Jheyf [jhc k\tjazZzgb ih f_""m Kk

b khebl_ bfZhegy¢fth agZzq_gb_ kéhghldXdzjdZbnmgdpbhgbjZg_|h gZ "b\bl_

fZagbgbl_ b \tJe_ob”jZIbl_ kbkl_fb _g_jlbylZmky\Bkdj_a ~\Z ijh
AZ"h\hey\Zg_gZ _g jlbcghpy kZaoh” gZ

hjl]ZzgbakZ hkts_kl\yyZlheyfz kil _ zebdhebag@Zz jh[gh jzZaljz ~"Zg_ 9Z

i_g hl \tle_ob”jzZlbl_ Lh\Z k_ heapdhaghbdh] _gZ ~h fe_qgZ dbk_ebgZz
nZdlz q_ lal§Zz'yZI| gZ&gh b kZ jZzai Qj_a pbdtdgbdZj[hgh\bl_ dbk_
jhkljzg_gb \ gbkdb dhgp_gljZpbbebghZz\jp[@hyhdbkef ghbgdbl_ijh
hjl]JZzgba®Zagbgbl_ kZ \lhjb ih a&gZdlbgbhjb jZzaljZz ~Zg_|h gZ \t]le_ob”"jZIbl
~g_j]lb_g balhggbtlh baljz ~Zg fZagibgbl_ b [_eltpbl_
ljim~gh b _ k\tjaZgh k bal]Zjyg_I|h g@hdfegdllzrg_ kt tj ZZtheéby gk
jZIbl_ I\Z \tleb”jzZlb fZagbgbl_g_ k_ jzZaljz "~z
ANjZ\byl b iteghp_g_g Mbkdobgkfitagh ~h \t]e "pindlgb”™ b b\R E]j
bapybthkgh\gbl_ o0jZgbl_egb \ _s]lxgWwaffbk gZljmi\zl d HEggbhh eZ
heh]l]bqgh Zdlb\gb b \h"Z p_lgZz dbk_ebgZjh[dkEpblbjh\Z dbk_
lijbgpbibl_ gZ [ZeZgkbjZghlhebamjZzd dp lhg <tle_ob”jZlbl_Ijy[\Z "Z [
babkd\zl kiza\l\Zg_|h gZ hilbfZegbhl#tizbghkdhebqg a&dshlih ijb baeb
\_gb b dzZg_kI\_gb \azbfhhlighr_mntlpy kg ikAfhsZl \ fZagbgb b m\_ebqgzZ\ZI ¢
f_""m hkgh\gbl_ b [bheh]bqgh &dkb\pbeX \ djt\lZ Ihjz~b IZab ijbgbgZz
s_kI\Z4 _eltpb fZagbgb \kthe \bbZ'jiZz _ihjtg\zZ k \tajzkllzZ dhg kazf Aoy |
fbgb b fbg_jZegb _egh_glbh_""mjlyladh *Z k_ h]jZgbgb <tle_ob”"jZIbl_ kZ
N egbEkfbghdbk_ebgb \ [_eltpbloh™MZ kRmr"ZfegZqogtbk _eb [Zdl_jbb \ mk
fZklgbl_ dbk_ebgb b fZagbgbé_ IZIZ"h dqlj\Z1Z klbfmebjzZl kbgl_azZ gz \bl
gbl_\blzZfbgb b fbg_jZegb _e_f;giddhfie "dk b [bhlbg hl lyo b ih**tj ZI
ijhklibl_ b keh gb azZzozjb \t\ \t]leqobg'‘4ZZbi_jbklZelbdZz
kZ ~“jm]bl_ dhfihg_glb gZ oy¥fzZIzZIljkdj~f _ggb b kihjlbklb k_ ~Z\ZIl ~hite
g |lh gz | _ab ijbgpbib \gZjZgdagbgbl _edBE [b <t]le_ob”"jZlbl_NZypZ
gbl_ \tajZklh\bglgngibk _e_gb_Ilh _~hXgewl hl dZehjbcgbl_ggnmij*b
gZlZ az~"ZqZ 9gZ kt\j_f_ggZlzZ gIfdgbafzZ ohZzg__ [b\Z ~Z ~hklb]Zl gb\h gZ
g_h
<tle_ob”"jZlkd_hjlZzgbggb kt_~bgDgbxlh 0jZzgzlZ k_ dhgkmfbjZ ih ijZ\bet
ktklZ\_gb hl [te]Zj@dHKhe _dmedEkfibg ih\Zhklz\y \tafh ghkl *Z k_ gm\
gZ dhblh kthlighrGgh_|h dzdlh ijiblI\Zzf_ ~h[j_azZgdjzItd i_jbh~ hlz\j_f_
\h~Z1zZ ihjz”b dh_1lh ]b gZjbqgzlilh&lhytggh\hLh\Z _ 1ZdZ aZshlh ly _ ]JeZ\gk
"hjh~b D R&hle_ob”jZIbl_ kZ hklydhdbd gZ _g_jlbydby mjjZgbatf
bdhgqgbd gZ _g_jlby b k_ hdbkey\ZheZlgbzZ IktdZ f_ggbl_ | _ogheh]bb k_ jZ
\ djt\lIZ k_ ih~"*tj"Z ihklhyggh gb\Blg\k djith\_g_ obfbg_kdb ktklz\db k p_e
gZlZ aZoZj b k_ hkblmjy\zZz g_ij fdkdyZd "kt thflbl _ azZ qh\_rdbyl hj]Zz
gZ |Ih\Z \_s_hkI\Wkbgdb de_Idb g@bhjlfz gzZzimjzegb _e_f_glb A~jZ\hkeh\g
gbafz MqgzZkI\ZI \ kbgl_aZ gZ gmd&gbgh\blgdbjhklh kdezZz~bjZg_gZ ~Z"_
k_ebdgb gZ gydhb [ \déleqotb™jZlgd kI\Z \ hjljZzgbafgbbghgzZgd\hl Qh\_d
dhfie_dkb Jebdhijhl_b"b g_ b\__ kzZfh ~Z ih_fZ ojZgbl_egb ktklZ
< azZ\bkbfhlk[jhy gZ \t]le_jhhgblhcf]b ih_fz az ~zh\B\Z\IhfZlbggh gb
e_dmeb | _ k_ jZaij_"_eyl gZ ke \hgbl~ h]jibktelZ qgq_ dzdt\lh gZgbg gZ 0jZ
ljhklb \tle_obM#HphaZozZjbmm[_j_f 1zZdt\ s_ gb [t*"_ b "b\hlZ
i_glhab b "baZoBghaoZFjb"bl_ Jeb
dhazZz njmdlhaz b ]Zezdlhaz kt" "tjEDI)\jHenjdm
eZlz kht]e_jh~rgb ZIhfZ b azZ Ih\Z k_ gZjb
gZl hso _dkhkabylhabl_ kzZ fhghazZoZjb~bgq_\ = E =_hjlb_\Z | >bfbljh\
k \tle_jh~gb zZlhfz G_ k_ kj_8Balf_\jkk\hglek a”jz\_|Ih b [he KkbliZ
[h*gh ktklhygb_ \ 0jZgzZlh &Z gbhbdkh gz _ibr _fbheh]by b[ZabbpbgZ
AtjtZ1 N\ gmde\bbg dbk_ebgb b gydhtz i9Z "hdzazl_ekMNWyZlZ gZ ?e_gZ
ebazozZjb”™b
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Rbidh\_gkdiznby ] ba” >?ENB iklj\Zglb\gzlz f_~bpbglZhgZegh o0jZ
g_gljbhjbl_I i_~ba\bdzZl_eklI\Z gZ ij_

Fzjdh\ > FzZjdh\ : <h”~_dHEgkb\gzZIlzZz f_"bBpdYZ=hj_dk Ij_Kk

jh\z > ;Zcdh\ZJhey gZ khpbZeg®ll

nZdlhjob \a_fZg_ gZ jaZ_ighfyygz \ Klhcgh\kdzJ FPgbdhjEZ[e_fb

klbezZz gz "b\hlb 0jZ&LK gZ BG=b ij_"ba\bdzl_\ebi¥hyg g _|h *g_k H[sZ

k[ KlIZIbb ban L?®BBHA K f_"bpbgz < klj

Kez\qg_\ KZpbhgZeghlh o0jZg_g_
dzZlh ijh[e_f k gZjzZkl\ZsZ agZqgbfhkl gz
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>Zjy | _ldm\Zggh | _ghZébpZ AeZ«Zgh\dh\Z

SATISFACTION OF PATIENTS WITH THE SPECIALIZED OUTPATIENTMEDICAL
CARE

Daria PetkovaDancho PencheWalitsa Zlatanovd/elikova

ABSTRACT:. The need to study patient satisfaction with specialized outpatient medical care is related to the
need to improve the quality andieiency of this medical care. The purpose of this article is to present and analyze
the opinion of patients about their satisfaction with the specialists in outpatient care /ophthalmologists/. A survey
was conducted among 516 patients who visited a dp@ahthalmologist in the specialized outpatient medical
center in the city of Sofia in the period 02/01/20281.01.2022. The opinion of the respondents was studied
regarding their satisfaction with the work /examination and prescribed treatme afoctor they visited, the
waiting time in front of the examination office, the assessment of the medical assistance provided by the doctor.
The results show that 53.6% of the respondents who visited a specialist ophthalmologist are completely satisfied
with his work, although they waste a lot of time waiting in front of the office for an examination. 71.3% of those
examined by an ophthalmologist gave an excellent and very good assessment of the medical care provided by the
doctor they visited.

Key words: satisfaction, specialist outpatient care, ophthalmologist, patient

<t\_~_gb_ 1. :gZeba gZ hkgh\gbl_ dhfihg_glb aZ hp_
gZ m~h\e _I\hj_ghkllZ gZ iZpb_glbl_
?"bg hl ijbhjbl _kgbilbgzZ gZpbB Ijhmqg\Zg_ b ZgZeba gZ fg_gb_|h gZ i.
gZegZlz anjz\gzZ _kbthlbghyzlz f_~b_glbl_ hlghkgh m~h\e_I\hj_ghkllZ bf |
pbgkdzZ ihfkispbzZebklbl_ hl ba\tg[BehlzlzZ ij_]Je_~Z b gZagZqg_ghlh e_q_
gbggzlz ihfhs kZ \h”_s nzdlhj bg]Zjihkl baZbyhmll Zydh.e h]
\bkhdh dzZq_kI\h b _n_dlb\ghkl 3Béakebpbag_gzZ \j_f_|Ih aZz qzZzdzZg_ az ij
dzl1zZ ihflksk\_Ih\_g fzagf _ifbylZz hlij_~ dZ[bgpd4dj_le_"
COVID-19 ij_"ba\bkhhbZegZlZ bahdzZHbygdzlZ gz f ~"bpbgkdzZlZ ihfhs hdZa
ijhf_gbklbezZ b gZqbgZ gZ g\l ebikZdZjy
ij_™"\b~Abfhklijhlb\hj_qb\ZIZ bgnhbfZgBEeba gZ ~"h\_jb_Ih gZ iZpb_glzZ dtf e
hl _dki_jlb b,fdhblihp_ ~klZ\ey\Z k_jbdZjy ij_"b \ebazZg_IlX dZkleg”™ baeb
hagh baiblzgb_ \ a”jZ\hkeh\_g bd¥ghfbq_kdb
b ikb-kthpbzZe_ g Rk34dlIjhf_gbl_ \6. NhjfmebjZg_ gZ ba\h”b b ij_ihjtdb hl
"hkltiz gz iZzpb_qglbl_ 7z[ehld&hbl ghkgh ih~h[jy\Zg_ gZ hdZazgbl_ a”jz
\ baltg[hegbqgzZlZz bhfhsdZazZgbl mkemjbki_pbZebklbl_ \ baltg[heghbqg
a”jZ\gb mkem]b hl Iyo hdzZa\zZl \ebXbhd ihftHenk h]le_ » ih\brZ\Zg_ gZ m~h
m~h\e_I\hj_ghkllZ gZ.iZpb_glbl_ e_I\hj_ghkllZ gZ iZpb_glbl_
P_elZz gZ gzklhyszlz klzZlby _ ~Z ij_"~klZ\b
b ZgZebabjz fg_gbpbhhgddl aZ m~m\Ih"Db
e_I\hj_ghkllz bf hl ki_pbHEaWkglbl_ \
[hegbqgZIlZ ihfhs hnlZefhehab AZ h[_dlb\babjZg_ 9gZ gZ[ex"Z\Zgbl_
AZ ihklb]zg_Ih gZ ihklz\_gZlAnpel&l|k&Zihdm\Zg "hdmf_glZe_g b Zgd_1I_
iteg_gb ke_7~gbl_ az”Zqgb f_Ih™ 1ljhmqg_gb kZ ebl_jZImjgb balhqggby
h[ezkllZ gZ m~h\e_I\hj_ghkllZ gZ iZpb_cg
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\ baltg[hegbqgZIlZz ihfhs dzZdlhf_BbgbpidzlZ ihfhs hkgh\zZz\Zs k_ gZ
Ib\gb “hdmf_glb ih IZab | _fZlbdXZg_ gZ gZleZkbl_ b fg_gb _[1h gZ iZpl
AZ ~"Z k_ ijhmgb b ZgZebabjz g &b M2ZHZ azZ ijhmg\Zg_ gZ m~"h\
iZpb_glbl_ hlghkglhhmdhkllzhbf ghkllZz gz iZzpb_glbl_ hl f_~bpbgkdb
ki_pbZebkhmlizefhehabaltg[hegbghklb azZdmim\Zgb hl GZpbhgZegZzZIZz
gZlzZ ihfhs _ ijh\_"~ gh Zgd _Igh ikbimg\WgedZ dEp_ _gdZlZ aZ m~*hle_ I\
] ~h \']1iZ”» Khnby khkI1Z gZ iZpb_glbl_ h[o\ZsZ ke_"g
iZpb_glb ki_pthadéBkfheahKBFI \ gh\gb dhfihd5glb
ihkhqg_gby i_jbh”~ :gd 5l6jiZgdb k Z f "bpbgkdzZ ~hdmf_glZpby "Zggl
_glz ihk_lbeb ki_pmdEbkheh] Ihygb_Ih b e_q_gb_I|h gz izpb_glz
KBFI \ ]1jZz~ Khnby ij_a i_jbh”~zZ gz ijvdmqg kl\h gZ hdZazgzlz f_"~bpbc
\Zg _ fhs
IhAThjtl _ kem@Zfg k_e_dpby gZ Z§_cghklb k\tjaZzgb k e_q_gb_1Ih
d_Ibjzgbl_ dh_lh ~Z\Z hkgh\Zgb4. "xitkgbilj_egb ieZzszZgby hl iZpb_gl
| g”"bjz azZ j_ij_a_glZlb\ghkl gz jAZzm®ZZijhimgbf b ZgZebabjzf_ m~h\
Bgl_j\Zetl gz ~h\_jbl_eghkl ijb ghjiilZgggZ_kihg” kgllplbZklbabjzgzlz
agZgbfhkl J W MZX¥pbpgaZaltg[hegbggZlZ ihfhs \ mkeh\bylZ g
hp_gdZ |hqghkllZ gZ ZgZebabjibgbhl &B8Zaz jZajZihldbolfgZ dzZjlz
|l _eb aZ iZpb_ghi_Ibeb ki_pthéBk&fh
Dhebq_kI\_gbl_ ZgZebab kzZ dphA\kglpZltkabjZzgZlZ baltg[hegbqggZzZ
klZzlbklbg_kdb izd_I ijbeh gb ijpdpkidz ihfhs HI]lh\hjbl_ gZ j_kihg”"_
6366 AZ 1Z[ebggZ b ]jZnbqglgZ kifjZjhddzke_ " ij_de dZiykjbl g
b ij_a_glzZzpby kZ baihea\zZgb ijhrmbhblZ ggzijh\_~_ghlh ijhmg\Zg_
MICROSOFT OFFICE. HI Zgd_Ibjzx46liZzpb_glzZz ihk_Ilbeb
Ki_pbzZethkllzefhé KBFI _ T gb
J_amelZlb tb MZ[k_ b ft _
lhiblZgm~h\e_I\hj_gb eb kZ hl jz[hl
M*hle_I\hj_ghkllZ gZ iZpki glblij hd_"~Z b gZagZq_ghlh e_q_gb_ gZ

pbZebabjzbgdlZg[hegbggZIlZ khfhsl Iyo hnlZefheh] hl iZzpb_glbl_
\eby_hl fghlh nZdlhjb dh_Ih gX8y¥EZ kodkiZllgZitegh m~h\e_I\hj_gb |
bamqgz\Zg_ k hle_» inZ2hd@dadZkl\Nhh_gb hlqzZklb kZ ihqglb _~gZzZ Ij_IZ hl

b n_dlb\ghkllZ gZ IZab f_~bpbdgkdiZbihfhihk _Ibeb ki_pbZebklZz hnlZz
Kihj_~ AZdhgzZ azZ a”jZ\gh REBJMjyGZgm h\e I\hj_gb hl jZ[hlZIZ ¢
AM~rh\e I\hj_ghkl gZ iZpb_glZ IplbZebkpBgknlZefheh] kZ hl Zgd _ Il
dbl_ ~ _cghklb k\tjaZgb k hdZaZgphZ glBbphbdp]mjZ Ke_"h\Zl_egh
kdZ ihfhs H ihklb]Zg_ gZ kt\izXZ4d kbb_qgZkl iZpb_glbl_ h*h[jy\ZI] ihe
hqzd\zZgbylzZz gzZ iZpb_glZz g_]h\l_mkém]b hl ihk_|_gby hl lyo e_dz:
ghklb b j_Zegh hdZazZgzlz fm f_~bpbgkdZ ih
fhs b H bdg?lhj aZ hp_gdZ gZ dZq_klI\hlh gZ
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Ctniz o~z i By

g_ ktf m~h\e_I\hj_ 287/0

0

mAh\e _I\hj_g Z kthss’S/o
0,
m~h\e_I\hj_g Z ktf QPI eg 53,6%

0% 10% 20% 30% 40% 50% 60%

Nb]l. Q_klhlZzZadj _~ _e_gb_ gZ j_kihg”_glbl_ hlghkgh m~Ah\e_I\hj_ghkllZ b
ij_le_ ~"Z b gZagZg_ghlh e_q _gb_ gZ ihk_ I _gby hl lyo e_dZj hnlZefheh]

>jm] Zki_dl ijb bake_"\Zg_ gaim~Kkieaghhglbl_ Z f_""m b fbgmlb
j_ghkllz gz izpb_glbl_ _ \j f Ih gZ Wgddgdhy\hrzZzdlZz hkh[_gh \ mkeh
ij_™~dzZ[bg_lZ az ij_Je_" < |Zab\bybddlyz azZgvZz fby q_ ihqlb _~gzZ i_1Z hl
N g ke_"\Zsby \tijhk \ Zgd_lgZlgbd@lbz_J_ ihk_Ibeb hnlZefheh] qZd:
amelZlbl_ihdza\zl gq_ ~h fbgmlb* dZZdbijlzraz ij_le_"~ gzZ" fbg Nb]
e _dZjkdby dzZ[bg_| azZ ij_le_" ij® ki_pbZebkl
hnlZefheh]

thiz ~z hiMRRSY
gz” fbgnm5'3%
15 fbgm DU 14,7%
10 + fbgml—sz,s%
1o T 1 5%

0% 10% 20% 30%  40% 50%

NbR. Q_klhlZz gZ jZaij_~_e_gb_ gZhlkhkgh \gb#d bzvdzZg_ ij_~ dZ[bg_IZ
ij_ "bij_lJe_ " gZ ihk | _gby hl lyo e _dZj hnlZefheh]

Ih-fZkh\hlh baihealZg_ gZ kgkl_fz &k j_kihg”_glbl_ ihk_Ibeb ki_pbz
ij_"\Zjbl_egh azZibk\Zg_ gZ qgZlkb&Z hinlefheh] bfzl ij_~\Zjbl_egh aZibk
ijb e_dzZjy s_ gzZfzZeb \j_f_|h aZqgzZ&kd2ag_ijijle ™ ijb kthi\_lgby e_dZj
dZ[bg_1Z b s_ ij_~hInjiXZgy klh gZ iZF_~bpbgkdzZlZ ki_pbZeghkl AHqgb |
pb_glbl_ dzZdlh b \tagbd\Zg_Ih gX&ldbRghebaddgbfz\Z k "bZ]ghklbdZ dhgk
f_""m lyo < gZr_lh ijhmqg\Zg_ mklgghdbodimjlbggh e_qg_gb_ gZ aZ[hey\Z
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hl h[ezZkllZ gZ hqgbl_ [he_klb d&ZdbgbhkfpjdaZazZz \kbqdb fbgZeb b gz
[beblZpby gZ aj_gb_1h hiezd\Zgby k\tagllglkedgby ZgZebaZlhj

Ki

gby
3/

£

Y

Y4

Y

Y4

Y
Y

_pbZeghkllZz AHqgb [he_klbdZufih BeaZ ktitlkl\Zsbl_ <baB[hZfbegl
h[o\Zl gZ ~_cghklb ey\Zgby HnlZefheh]bqggbyl ij_Je_»"\
A cghklb \ h[ezkllZz gZ ijhflaghyéZhqZgzZz ZgzZfg _azZ h[klh_g nba
hgghla”~jz\_ b ij_\_gpbylz judidkkheh]lbg_g klZImk ijb g_h[oh”"Db;
jZg_gb_ gz a”jzZz\gb agzZgby\thr\iggrif&Z "~hitegbl_ bakeZjZ\d&gby
\Zg_hl aZzlm[Z gZ aj_gb_ ebgbggb obklhigghehbmghnemhj_ k
mqgZklb_ \ balhl\yg_Ih ijh\ p~glgbh fiodjh[bheh]bggb fbdheh]bq:
dhgljhez gZ ijh]jzfb k\tjphzeghibkgb b ~j dzdlh b ihke_"\Zsh
hqggbl_ aZ[hey\Zgby \ h[eZklllbjgg_hpzZ j_amelzZlbl_ ihemqg_gb
s_kI\_ghlh a~jz\_hiza\Zzg_ Ke_"™\Z ihklzZ\yg_gZ “bZ]JghaZzZ b ba]
f "bpbgkdb ]jb'b azZ \kgldik bgpb\b"mZe_g e_q_[_g ieZg azZ iZpt
hggh azZ[hey\Zg_ “~bZ]ghklbgdsd ddgkgZ e _dZjy Ww\zhktsbktb
\Zlb\gh b objmjlbggh e _qg_gbhg _gzZdhggjihle gZ a”~jzZ\ghlh ktklhygb _
aZlhey\Zgby | _oZ[beblZpby ggZ djbgdm ~Z k_ ijh\_"~ZIl dhgkmel
_Ih Aim]lb ki_pbZebklb <h”b k_ ~bkiZgk.
bake ~\Zg_ b hij_~ eyg_ 9gZ0Z mhkdpgbgbl \ GZj ~[Z < hl gh_
ij_"Nibk\Zzg_ kj_"kI\Z az dhj_dpbwy*bggZ az ijhnbezdlbggbl_ ij_]Je
aj_gb-IMmgbez dhglzdigb e_sSMkkigk _jbaZpbylZ D<A

kiI\Z az kezZ[hajpsigbikjf_"~kI\zZ J_amelZlbl ij_]Je_"~Z b bake_”"\Zgby
ki_pbnbggzZ ~ _cghkl az ki_pthzZedhhlkbXtojZgy\Zl \ ki_pbZebabjZc
dzZzdlh b ~_cghklb ih hkts_kblyNZgZ dEBfixltjgZ bgnhjfZpbhggZ kbk
f_jdb aZ dhj_dpby gZ aj_gb_SHggblijbl g_y k_ gZlIjmi\Zl ijb ihk_s
_Ib hl ki_pbZebkl ih hqggb [heZkibplb itz \ f_~bpbfkdi M hikbk
g_Jlh\h jtdh\h”klI\h iZab ijb e_dm\Zsby e_dzZj F_"bpbg
dhgkmelzZlb\gZ b f_Ilh"bqgZ edggzZidgnhjfZzpby dhblh kZ klZgZeb
kmelbjZzg_ 9gZ debgbgglhkkeggyyzfkith~rzg_ ih \j_f_ gZ ij_le_"bl_
dZg_ gZ e_dm\Zs e_dZj _dbhklbieggh étZglj Ib ebpzZ b k_ ktojzZgy\Z
kmelZpbb gZ iZpb_gl k hgghdag@fIhax\@gsblZ gZ ebqgbl_ ~Zgghb
e_dm\Zg hl ki_pbZebkl k "jm]X fp2bphdg mklzZgh\bf dhedh \j_f_ ij
kdz ki_pbzZeghkl b ih*ihfz]Zg\zhjjZpd_~Z ijb hnlZefheh]zZ kihj_~»
aZpbylz gz iezgh\bl_ b ki_rgdlbl f A "Z"hotbykatifh& \ gZr_Ih

pbgkdb ]jb b ijhmg\Zg_ J_amelZlbl_ ihdza\zl q.
f_"bpbgkdZ _dki_jlbaz b _dki_jlbaZ @& IbjzZgbl_ ij_Je_"Z ijb ki_
jZ[hlhkihkh[ghkllZ ebklZ ijh~rte Z\Z f_""m b fbgmlb
kt" [ghf_"bpbgkdzZ _dki_jlbazZgb hl kihj_~ dhblh ij_le_"Z _

N_cghklb ih debgbggb baibl\@dighygZ dbgmlb Nb]mjZz
dZjkI\_gb ijh~mdlb b f_~bpbgkdb ba”"_
eby

HnlZefheh]bqgbyl ij_]Je_~ \dexqg\Z jZalh
\hj Kk dhgkmelbjZsby e _dZj qj_a dhclh Ihc s_
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g_fhl]z ~z hl]'ﬁfﬁ%

20 fbgmi SN 63,79
15- fbng-Z?’Jo/0
10 + fbgml-7'6%

Ah o fbg m'2'6%

0% 10% 20% 30% 40% 50% 60% 70%
Nbl3. Q_klhlZz gZ jzZzaij_"~_e_gb_ gZ j_kihg”_glbl_ highkgh \j_f_Ih az ij_]Je
eh]z
Ihitjkbof_ fg_gb_Ih gZ iZpb_glKEb]nbjAI Ke_"h\Z{]hegyhf 2\ Z hk b
ghkgh hp_gdzlzZ bf ih hlghr_gb_q@X|hiddaZgpdbZ_ kZ ~h\hegb hl f_~bpbgk
f_~bpbgkdZ ihfithk hll_gby hl lyo ehfityYy dhyhremqgz\zl hl ihk_I_gby hl lyo
J_amelZlbl_ihdZa\Zl qgq_ hlebqoeZ hp] gdaZZeZhEh]

hl iZpb_glbl_ ihk_Ibeb ki_pbZebkl hn
IZefheh] fghlh ~h[jZ +16,6%t [ Z

ehrZ-278%
az~h\heb! [BGZuP10,3%
rhjz I 15,6%
fghlh ~h [ fZ e 29,8%
hleb g g2 41.5%

0% 10% 20% 30% 40% 50%
Nbl4. Q_klhlZ gz jzZaij_~_e _gb_ gz j_kihg” _glbl_ hlghkgh hp_gdzZlzZ gz f_
hdZazgzZ hl ihk_1_gby hl lyo e_dZj
G_h[oh”~bfh _ ~Z k_ h[tjg_ \gbhhxkghh gbygzhl Iyo ki_pbzZebkl hnlZefhet

g_fZedzZlZ qzkl hl iZpb_glbl_ dRbEHZ*Z\ZNZak _ mklZgh\yl ijbgbgbl_ az
“h\hebl_egZz b ehrz hp_gdz gz
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hp_gdb b ~Z k_ ij_"ijb_fZIl kthI\_IdgbklZdh)g\Zf_ q_ Jlheyfhlh ~h\_jb_
]bzsb ~_ckl\by hl kljZgZ gZ e_dubjbglbhzZ dbf ki_pbZebklZ hnlZefheh]
\brz\Zg_ gZ m~h\e_I\hj_ghkllZ ebgf4Zi\Zpkh_g ke_" baebaZg_ hl dZ[bc
Ibl_ gZfZey\Z hlghkbl_egby “ye gZ j_Kkihg
Hp_gdzZlzZz dhylh iZpb_glbl_ *zZKkZ| gZ dihklh bfzZl fZedh “h\_jb_ dtf |
I_gby hl lyo e_dZj fh _ *"Z [t"_ iZeMKRFZA _igZ"b \ebazZg_ \ dZ[bgd_I1Z ke_
gj_a “h\_jb_Ih dh_Ilh |I_fm JeZzkgn\ih bXIhHlZlsVhjbebl_ q_ gyfzl ~h\_
gj_a Zgd _Ilghlh ijhmg\zg_ ihlitjb@dfZghy hl Ilyo e _dZj hnlZefheh] ke,
\hjb b gZ Ihab \tijhk Nb]mjz aZg_ hl dZ[bg_I| gZfZey\Z kZfh k

gnyf ’\h\_jlz’go/o
-
bfZo fZedh Ah\—jb—llS,S%

bfZo lJheyfh ~hY_jb_ J31,3%

0% 20% 40% 60% 80% 100%

A"h\_jb_ ke " baebaZg_dZ[bg_ I1Z
Ah\ _jb_ ij_~b \ebazg_\ dZ[bg_1Z

Nb]5. KjZz\gbl_egh ij_~klZ\yg_ gZ “h\_jb_Ih gZ iZpb_glbl_ dtf ki_pbZe
ij_ "b\ebpm b ke ~ baebazZg_hl dZ[bg_|Z

GZ \tijhkZ A;bol_eb ij_ihjtqZebdinkklsZgh\y\Z k_ q_ ]Jheyfhlh ~h\_
\Zgby hl <Zk hnlZefheh] gZ ijbyl_ebzpbjhgibl_ dtf ihk_I_gby hl lyo €
gbgb"3 hl Zgd _IbjzZgbl_iZpb_glbkl]m\Zebqz\Z k ke ™ baebaZc
jyl itheh bl _egh [bg lzdzgtzfZey\Z hlghkbl_egby *

<ta hkgh\Z gZ ijh\_~ _ghlh ijhmqg\ZznZ jkjikingBl g dhblh bfzl fZedh ~Ft
iZpb_glbl_ ghghmk*h\e _I\hj_ghkllZ bf\hljb_ def dZjbl_ ij_~b \ebaZg_ \ «

ki_pbZebkhmllZzefhehabaltg[heghbqg [bg 1Z ke "~ baebazZg_ |h bf
gZlZ ihfhs \ mkeh\bylZ gz &29," Ij_ifhjtdlbl _ dhblh hlijz\yf_ dtf ki_p
NZ [thZ1 gZijZ\ _gb ke _~gbl_balebdlklbhnlZefhehkalble » ih~ h[jy\Zg_ gZ
1. M~ h\e_I\hj_gb \ jZaebqgqgZ kimirhdehll\&Ej _ghkllZ gZ iZpb_glbl_ hl
[h1Z14] _]le_~Z b gZagZq_ghlhheghbqgZlZ ihfhs \ mkeh\bylZ gZ &2
gZ ihk_I_gby hinlZefheki iZg~ fby kZ

hl j_kihg~_glbl_ %JZajzZ[hI\Zg_ gZ hilbfze g [x* _

2. 1Zpb_glibl_ Im[yl fghlh \j_f_ gz _f Ik \t\_"AZg _lh gz ij_~\Zjb
fbgmlkkZfh hl j kihg” _ glbl | _egh aZibkZg qzk aZ ij_Je_ "~ ijb
ihk_IbbhlZefhelkZ qZdZg_ij ~ d&_ me_kgb dzdlh iZpb_glbl_ 1z

[bg_1Z dh_lh \h~b ~h baebrgb kddiZzgdZebb s_ ~h\_~_ ~h jZpbhgZe

ihf_"~m bf b _ g_~himklbfh \ mkiehed\Zg_ gZ j_kmjkz 3\j_f_~

ylZ gZ izg™_fby MklZgh\y\Zg_gZ ijbgbgbl_ az e
3. HlebqgZ b fghlh "hgjgaahd_9od b g_azZz”h\hebl_eglhAglhgtdbebi

pbgkdZlZ ihfhs hdZazZgZ hl ihk_lkgbd oz ~h\_jé_ddtibl_ hl baltg

lyohnlZefhelzZ)\ZlI iZlpb _g [hegbqgqgZIlZ ihfhs k h]le_" ij_"ijl

Ibl_ fZg_ gZ dhjb]bjzZsb ~_ckl\by hl k
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