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DEPENDENCE OF THE RESTORATIVE EFFECT OF MACROPOROUS
POLY(N-[2-HYDROXYPROPYL]-METHACRYLAMIDE HYDROGEL
ON THE SEVERITY OF EXPERIMENTAL LACERATIVE SPINAL CORD INJURY
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Abstract: restoration of the spinal cord function presents a most severe biomedical issue nowadays. The aim
of the study was to detect the macroporous poly(N-[2-hydroxypropyl]-methacrylamide hydrogel (PHPMA-hydro-
gel, HG) restorative effect dependence on the severity of the laceration spinal cord injury in young organisms.
The male rats sample (~1-month-old, ~50 g, inbred Wistar line) was represented with 4 experimental groups: 1)
spinal cord lateral hemisection at the level of ~T, T, segments (Sect; n=11); 2) spinal cord lateral hemiexcision
~1 mm long at the similar level (Exc; n=38), 3) spinal cord lateral hemisection at the similar level with immediate
implantation of the hydrogel fragment into the trauma region (HGsect; n=11); 4) spinal cord lateral hemiexcision
at the similar level with immediate implantation of the hydrogel fragment into the affected region (HGexc; n=6).
The motor function and spasticity of the paretic hindlimb was estimated respectively by the technically modified
Basso—Beattie—Bresnahan (BBB) and Ashworth, conditionally blinded to individual characteristics of all operat-
ed animals and previous study results. The observation lasted for ~5 months. The criteria of non-inclusion were
as follows: the ipsilateral hindlimb function level in a week after the injury >9 points BBB, and the contralateral
hindlimb function level during prolonged period <14 points BBB. The results were interpreted and presented
according to the standardized time scale with interpolatory representation of the motor function and spasticity
individual level in certain cases. Asymptotic stage differences between the studied groups and subgroups were
stated during the first three weeks as well as in 8 weeks and 3 months after the injury. We found out that in a
week after injury the motor function level in group Exc made up 0.9+0.5 points BBB, in group HGexc — 3.6+1.2
points, in group Sect — 5.9+x1.1 points, in group HGsect — 6.0£1.0 points. In 5 months the motor function level
in group Sect made up 9.5+1.0 points BBB, in group HGsect — 9.5+1.1 points, in group Exc — 0.8+0.3 points,
in group HGexc — 4.5+1.8 points. At the same study stage the spasticity level in groups Sect and HGsect was,
respectively, 0.8%+0.2 and 0.8+0.3 points Ashworth, in group HGexc — 1.8+0.7 points, in group Exc — 3.6+0.3
points. Throughout the study no significant differences in groups Sect and HGsect have been detected, and in
groups Exc i HGexc such differences were detected only in 5 weeks after the injury. The considerable difference of
spasticity in groups Sect and HGsect was noted in 1 week after the injury, in groups HGexc and Exc — during first
2 months of the experiment. In groups Sect and Exc reliable difference of both motor function and spasticity level
was found at all study stages. In groups HGsect and HGexc considerable difference of the motor function level
was characteristic at all stages, except for the end of the Ist and 7th weeks, whereas spasticity level differences
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throughout the study remained insignificant. So, the tested hydrogel in young organisms shows positive effect only
with severe trauma stages accompanied with extensive spinal cord defect.

Key words: spinal cord injuries, hindlimb, paresis, muscle spasticity, spinal cord regeneration, hydrogels.

Introduction. Spinal cord injury (SCI) in most cas-
es represents a complex nervous system injury, which
significantly deteriorates life quality and decreases life
span of the patients (DeVivo, 2012; Pretz, Kozlowski,
Chen, Charlifue & Heinemann, 2016). The estimated
annual global SCI occurrence equals ~1 million people,
with ~27 million people affected (GBD 2016 Traumat-
ic Brain Injury and Spinal Cord Injury Collaborators,
2019), which more often relates to the middle-aged
males (Singh, Tetreault, Kalsi-Ryan, Nouri & Fehlings,
2014) and causes lifelong disability in half of all cases
(DeVivo, 2012).

The gravest consequence of the SCI, not to mention
its quite significant mortality (DeVivo, 2012), is mani-
fested as the loss of motor and other spinal cord func-
tions below the affected region, which is accompanied
with the autonomic imbalance (Hou & Rabchevsky,
2014; Hamid et al., 2018), spasticity syndrome (Nielsen,
Crone & Hultborn, 2007; Holtz, Lipson, Noonan, Kwon
& Mills, 2017), chronic pains (Finnerup et al., 2014),
as well as affective (Lee, Nam, Kim & Hwang, 2019;
Wan, Chien, Chung, Yang & Tzeng, 2020) and even cog-
nitive disorders (Sachdeva, Gao, Chan & Krassioukov,
2018). Regarding this, average cost of the spinal trauma
treatment and care in countries with high income level is
dramatically high (Krueger, Noonan, Trenaman, Joshi &
Rivers, 2013; Oliveri, Bello & Biering-Serensen, 2014).

The SCI functional impairment is associated with the
neurons and nerve fibers traumatic death, and its clinical
picture primarily reflects disruption of the efferent spi-
nal neurons voluntary innervation due to breakdown of
the descending spinal cord projections. So, the priority
task of the biotic SCI restorative treatment is restoration
of the motoneurons projection cortical innervation.
The solution of the problem is related to the develop-
ment of tissue neuroengineering transplantation mecha-
nisms (Ahuja & Fehlings, 2016; Ahuja et al., 2017; Liu,
Schackel, Weidner & Puttagunta, 2018; Wang, Tan &
Hui, 2018; Liu, Xie & Wang, 2019; Zhang et al., 2019;
Shah, Peterson, Yilmaz, Halalmeh & Moisi, 2020), as
well as the method of axon growth stimulation through
the trauma region (Gao et al., 2016; Hanna et al., 2016)
and smoothing effect of the factors which depress ax-
onogenesis (Ahuja & Fehlings, 2016; Paveliev et al.,
2016). An alternative technology — bionic prosthetics
used for the SCI, particularly, «powered exoskeletons is
now developing more effectively (Mekki, Delgado, Fry,
Putrino & Huang, 2018; Dijkers, Akers, Dieffenbach &
Galen, 2019; Shah et al., 2020). Though, it can be ap-
plied only with the minimum conscious paretic extremi-
ties motor activity as well as the coordinated function of
the urinary system and absent spasticity syndrome, i.e.

with certain amount of the preserved or restored long
projection descending spinal cord fivers.

Modern transplantation methods applied for the SCI
combine cells of various differentiation with polymer
matrices (Liu et al., 2018; Wang et al., 2018). Macro-
porous poly(N-[2-hydroxypropyl]-methacrylamide) hy-
drogel (PHPMA-hydrogel), also known as NeuroGel™
(Woerly, Plant & Harvey, 1996; Woerly et al., 1998;
Woerly et al., 1999; Woerly, Doan, Evans-Martin, Par-
amore & Peduzzi, 2001; Woerly, Doan, Sosa, de Vellis
& Espinosa, 2001; Woerly, Pinet, de Robertis, Van Diep,
& Bousmina, 2001; Woerly, Doan, Sosa, de Vellis &
Espinosa-Jeffrey, 2004; Woerly et al., 2005; Pertici et
al., 2013), is a most prospective matrix. Previous stud-
ies showed have shown positive effect of the immediate
PHMA-hydrogel implantation to the injury focus in the
mature murine spinal cord complete section on the T
level, with excision of a 2-mm fragment (Woerly et al.,
1998; Woerly et al., 1999), in the mature murine spinal
cord complete section on the T, spinal cord level, with
excision of a 3-mm fragment (Woerly et al., 2001 c), and
in the mature feline spinal cord complete section on the
T,-T, level, with excision of a 3-mm fragment (Woerly
et al., 2001 b; Woerly et al., 2004). Another study con-
firms positive effect of the delayed PHPMA-hydrogel
implantation into the mature murine spinal compression
injury on the T,/T, level after excision of the scar tissue
(Woerly et al., 2001 a). At last, positive effect of the im-
mediate PHPMA-hydrogel implantation was detected in
the spinal cord lateral hemisection of the neonate rat on
the T level (Woerly et al., 2001 ¢), as well as in the 3
mm spinal cord hemiexcision on the T, level in a mature
rat (Pertici et al., 2013). Here, only two studies moni-
tored the paretic extremities motion function using the
Basso—Beattie—Bresnahan (BBB) (Woerly et al., 2001 a;
Pertici et al., 2013).

It is noteworthy, that the spinal cord compression or
contusion model, which is the closest to the clinical con-
ditions (Alizadeh, Dyck & Karimi-Abdolrezaee, 2019),
due to evident reasons can be applied only for the liquid
substance trials. The complete section model is quite eas-
ily reproduced (Alizadeh et al., 2019), characterized by
uniformity of neurological deficiency and low autogenous
restoration of the animals’ posterior extremities motion
function (Ung, Lapointe, Tremblay, Larouche & Guer-
tin, 2007), due to which it is the most convenient for the
volume transplants restorative effect studies (Alizadeh
et al., 2019). Though, its use is extremely dependent on
high-quality veterinary care, accompanied with signifi-
cant suffering of the study animals. In this sense the lat-
eral hemisection model could be considered as the com-
promise one, but for the difficulty of the intra-operational
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section preciseness assessment and considerable autoge-
nous restoration of the murine spinal cord after such inju-
ry (Mills, Hains, Johnson & Hulsebosch, 2001; Webb &
Muir, 2002; Arvanian et al., 2009; Zhao et al., 2015).

All this considered, as well as the popular idea about
dependence of the nervous system regeneration poten-
tial on body age (Schwab & Bartholdi, 1996; Jaerve,
Schiwy, Schmitz & Mueller, 2011; Geoffroy, Hilton,
Tetzlaff & Zheng, 2016; Geoffroy, Meves & Zheng,
2017; Sutherland & Geoffroy, 2020), the authors studied
the dependence of the immediate PHPMA-hydrogel in-
jury focal implantation restorative effect on the severity
of the lateral laceration spinal injury in young animals.

Methods. White outbred rats (inbred derivatives of
Wistar rats), aged ~1 month, weighting ~50 g, obtained
from the Animal Facility of Bogomoletz Institute of Phys-
iology were used in the study. The rats were kept under the
temperature ranging within ~18-22° C, natural circadian
lighting, permanent room ventilation and balanced diet ad
libitum. During the study the authors observed rules of
bioethics and treatment of animals, according to the EU
Council Directive 86/609/EEC «On the approximation
of laws, regulations and administrative provisions of the
Member States regarding the protection of animals used
for experimental and other scientific purposes” (1986),
the European Convention for the Protection of Vertebrate
Animals Used for Experimental and other Scientific Pur-
poses (1986) and the Law of Ukraine Ne3447-1V “On An-
imal Protection from Cruel Treatment” (2006).

The study was designed to include 4 experimental
groups: 1) lateral hemisection of the spinal cord on the
~T ~T, (Sect; n=11); 2) lateral hemiexcision of the spi-
nal cord, ~Imm in length, on the same level (Exc; n=8);
3) lateral hemisection of the spinal cord on the same lev-
el with immediate PHPMA-hydrogel implantation into
the injured region (HGsec; n=11); 4) lateral hemiexci-
sion of the spinal cord, ~1 mm in length, on the same
level, with immediate PHPMA-hydrogel implantation
into the injured region (HGex; n=6).

PHPMA-hydrogel is a polymer material, synthe-
sized in the laboratory of Dr Eric Pinet (FISO Technol-
ogies Inc., Quebec, Canada) from N-(2-hydroxypropyl)
metacrylamide under heterophase separation by rad-
ical polymerization in the pore-forming medium, with
divynyl transverse bonding. After cleaning secondary
compounds and high-temperature sterilization, the PHP-
MA-hydrogel macrofragments are transported in air-
proof containers filled with distilled water, and provided
for this project by Dr Yuriy Yaminsky. The native PHP-
MA-hydrogel is characterized with complicated amor-
phous volume structure, containing numerous micro-
(<2 nm), meso- (2—50 nm) and macro-pores (50-300
nm) (Woerly et al., 1999; Woerly et al., 2001 b).

In group Sect left-side spinal cord hemisection in the
lower thoracic region was performed (fig. [ a). Operative
interventions were performed under general anesthesia
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by intra-peritoneal introduction of xylazine (~15 mg/
kg, “Biowet”, Poland) and ketamine (~70 mg/kg, PJSC
«Farmaky, Ukraine) solutions, with aseptic regulations
observed sparingly toward the animals, and, in most cas-
es — on warmed operation table. In this one, as well as
the previous studies (Kopach et al., 2017; and others)
the injury modeling region was chosen by palpation of
the deeply anesthetized animal thorax caudal margin in
the locus of its attachment to the spinal cord. Regarding
theoretically lower ossification in young animals and es-
pecial anatomy of the last rib pairs (costae fluctuantes,
Ozkan, 2007; Olude, Mustapha, Ogunbunmi & Olopade,
2013), the surgeon should locate the intervention region,
after detecting apex of the angle between the ribcage
and vertebral column above the middle T,,. This, alto-
gether with absent surgical visualization of necks of the
rib, their attachment to the vertebral column and roent-
genological control, provides for localization of the lam-
inectomy region approximately, most probably — on the
level of T ~T,,, i.e., considering approximate skeletopic
data (Gilerovich et al., 2008; Moonen et al., 2016), cor-
rected according to the animal’s age (Gelderd & Chopin,
1977; Curless, Nelson, Brimmer & Tellez, 1977) — on
the spinal cord segments ~T, T ,. After linear section of
the shaved and antiseptic-cured skin on the ~T L, level
and the posterior vertebral column surface skeletization,
the inter-arch space was perforated with a spear-like
steel pin; laminectomy, limited on the right, was per-
formed with the bended on the rib “mosquito” forceps.
No detection of the dura mater condition within the bone
window and separation of the spinal cord from adjacent
nerve trunks was conducted before the SCI modeling.
The surgeon, using the insulin needle, vertically thor-
oughly punctured spinal cord, as close as possible to the
posterior (dorsal) median vein (Zhang et al., 2001; Cao
et al., 2015; Li, Xu Cao & Wu, 2020) and/or artery
(Scremin, 2015; Mazensky, Flesarova & Sulla, 2017)
left margin, trying to preserve perpendicular position of
the needle towards the spinal cord dorsal surface. One
of the ophthalmological scissor jaws was introduced
into the spinal cord injury, the second jaw was aimed
at the left half of the spinal cord breadth with the nerve
roots branches, to dissect it in a few stages. The joined
jaws of the rib-curved ophthalmological scissors were
introduced into the section region, and, bearing with the
working tip against the anterior vertebral column canal
surface, the surgeon proceeded by its internal surface,
from the midline to the arch root break. Due to this,
the probability of incomplete section of the spinal cord
white matter was decreased, the anterior roots trunks
were thus injured, which was often accompanied with
synchronous motor responses. The PHPMA-hydrogel
fragment was then implanted into the spinal cord injury
region of the HGsect animals (fig. I b).

In group Exc the left-side hemiexcision in the in-
ferior thoracic region was reproduced (fig. I c). As
with the previous model, after laminectomy limited on
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the right, performed for deeply anesthetized animals,
without assessment of the dura mater condition and
separation of adjacent nerve trunks, the surgeon used
insulin needle to puncture the spinal cord as close as
possible to the left side of the posterior median vein
and/or artery (see above). The same thorough punc-
tures were performed ~0.5 mm rostrally and caudally.
In every two neighbor punctures a jaw of the expanded
ophthalmological scissors was introduced, to make the
longitudinal paramedian spinal cord section in several
stages, with ~1 mm interval. Sequentially, an ophthal-
mological scissors jaw was introduced into the rostral
or caudal injury end, the second jaw aimed at the left
half of the spinal cord breadth together with the nerve
roots trunks, to intersect it in a few stages. The spinal
cord matter within the fragment was removed using
the curved and direct ophthalmological scissors, under

operational microscope magnification during ~20-30
min. In several cases visually non-vital fragments of
the spinal cord matter were removed. In HGexc¢ ani-
mals the PHPMA-hydrogel was implanted into the spi-
nal cord injury focus (fig. I d).

In both groups after spontaneous bleeding arrest and
the spinal cord wound cleaning access hole into the spi-
nal canal was covered with specially excised in the ac-
cessed area fragment of subcutaneous connective cellular
tissue, soft tissues and skin stitched with two rows of in-
terrupted stitches. The injury region was cured with po-
vidone-iodine solution (EGIS, Hungary). In order to pre-
vent infectious complications, bicillin-5 solution (PJSC
«Kyivmedpreparaty, Ukraine), dosed ~0.5 min U/1kg
was introduced subcutaneously in the posterior cervical
region. Anti-inflammatory and antioedemic therapy was
represented with intra-peritoneal introduction of dexa-

e o v

R
e e S o

Fig. 1. General view of the surgical wound after lateral hemisection (a) or after lateral hemiexcision (c) of the
young murine spinal cord in the inferior thoracic region and immediate PHPMA-hydrogel implantation into the
injury focus (b, d). Scheme. Ro — rostral, Ca — caudal, R — right-side, L — left-side, v.s.p. — vena spinalis
posterior (dorsalis). The injury focus and implantation region are outlined with arrows. The posterior spinal cord
vessels (vena et arteria spinalis posterior) branching is shown nominally
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methasone solution (KRKA, Slovenia), ~5 mg/kg of body
weight. After operation and until their complete awaken-
ing the animals were kept under increased air tempera-
ture. In order to prevent ophthalmological complications,
in most cases the exterior part of the eyeball after the
operation was moistened with the saline in drips. Further,
the animals were kept in special cages of larger (2-3 an-
imals; subgroup of the Sect group, n=6, 2 cages, group
HGexc) or smaller (one animal; rest of the Sect group,
animals of the HGsect i Exc) size.

Function Index (FI) of the ipsilateral to the injury
region hindlimb was evaluated according to the BBB
scale (Basso, Beattie & Bresnahan, 1995), used in the
authors’ own technical modification, during observation
of the animals motor activity on horizontal open space
of non-defined shape, area, size, smoothness and nature,
without video-registration as well as registration of the
time and duration of such observation. To define the FI
levels between 16 and 17 points occasionally, a person-
al criterion was used: positioning the foot related to the
rostral-caudal axis, with abrupt raising posterior part of
the animal body by its tail and immediate recovery of
its previous position, without getting the anterior ex-
tremities off the horizontal surface. Parallel positioning
of the foot related to the axis during getting it off the
ground and during its contact with surface was consid-
ered as 17 points, foot rotation during getting it off the
surface — 16 points. The distinction between these two
meanings within the original protocol frames is, due to
the authors, rather problematic (Basso et al., 1995), and
some authors (Metz, Merkler, Dietz, Schwab & Fouad,
2000) offer to evaluate the foot position and getting the
thumb off the surface during the step motion as separate
issues.

The spasticity index (SI) of the ipsilateral to the inju-
ry region hindlimb was evaluated using the adjusted to
experimental conditions Ashworth scale (Dong, Wang,
Zhang & Han, 2005), in authors’ technical modifica-
tion, without acclimatization exercising and relaxation
blinding of the animals, the animal in horizontal position
held by its tail during various kinds of motor behavior.
In order to verify slight spastic paresis (0.5 points), the
original criteria were used: better sensitivity in the pa-
retic hindlimb than in conventionally intact one (contra-
lateral), trembling during pulling the animal by its foot
to the side and/or hypermetric extension of the paretic
hindlimb during postural reaction to its abrupt traction
by the tail along horizontal surface. The meaning of the
FI equal to 0 and >1 points was detected with passive
motions in the ankle-joint, 0 point was registered with
absent resistance, 1 point — with slight resistance, 2
points — with more significant resistance and preserved
mobility under slight exertion, 3 points — with more or
less passive mobility under quite strong but not algo-
genic exertion, 4 points — with limited passive mobility
under such exertion.
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The FI and SI data monitoring started after the 6™ day
due to ethical considerations, by the same supervisor,
conventionally blinded to the individual characteristics
of all animals operated by him, as well as, to the previ-
ous FI and Si data. In case of doubt about precise integer
value of the FI or SI, the half-value was registered.

The experimental groups non-eligibility criteria for
animals were as follows: the FI level of the ipsilateral
hindlimb in 1 week after the injury >9 points of BBB,
the FI level of the contralateral hindlimb during pro-
longed observation period <14 BBB points. Two an-
imals were not considered eligible for the Sect group,
three animals — for the Exc group, of which two with
bilateral paresis; three animals were not eligible for the
HGsect and HGexc groups, including one animal with
bilateral paresis for the HGexe group.

The SI and FI monitoring results were depicted ac-
cording to the standardized within the experiment time
scale: during first two months — weekly (weeks [-8),
and in 3, 4 and 5 months after the injury, calculating last
three terms by intervals between the same day data of
two next months. In some cases, individual parameters
of the FI an SI were reproduced interpolatively, as the
average from two meanings obtained in two next time
observation points. For all other cases with registered
calendar data the asymptotic difference in real testing
time between the groups and comparative analysis of
pairs were detected during first three weeks of observa-
tion as well as in 8 weeks and 3 months after the injury
(~12-29 % from the value of appropriate term of the re-
sult representation standardized time scale); as for the
other terms, the differences didn’t exceed 11 %.

The obtained SI and FI data received comparative
statistical analysis with the STATISTICA 10.0 software,
using the Mann-Whitney U-Test, Wilcoxon Matched
Pairs Test and the Spearman Rank Order Correlations.
The average values were represented as M+SE, where
M (mean) — is an average of the value, SE (standard
error) — standard error of the mean average. In all cas-
es the hypothesis about statistical significance of the
received results was supposed true if probability of the
opposite statement truth was less than 0.05 (p<0.05).

Results. The most characteristic trait of the restor-
ative process changes in groups Sect and HGsect was
their identity property (fig. 2). In one week after the in-
jury (according to the standardized time scale) the FI
in group Sect was 5.9+1.1 BBB points, in group HG-
sect — 6.0=1.0 BBB points. The reliable increase of
the FI in group Sect was limited to the first three ob-
servation weeks (p<0.05 comparing different observa-
tion terms within the recalled time interval; Wilcoxon
Matched Pairs Test). In group HGsect the significant
increase of the FI was detected on the 2", 4" and 6™ ob-
servation weeks (p<0.05 when comparing values in the
recalled periods with values, respectively, on the 1%, 2
and 5™ weeks,; Wilcoxon Matched Pairs Test). The true
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Fig. 2. Dynamic pattern of the FI (function index) of
the paretic hindlimb in experimental groups during the
defined observation period. No significant FI averages

differences between groups Sect and HGsect were

detected during the study (p>0.05, Mann-Whitney U
Test). For groups HGexc and Exc the differences were

revealed only in 5 weeks after the injury (p<0.05,

Mann-Whitney U Test). When comparing each value
in groups Sect and Exc, the significant difference was

found at all study stages (p<0.05; Mann-Whitney U
Test). For pairs HGsect and HGexc the significant
difference between the FI values was defined at all
study stages, except for the end of the 1*t and 7* weeks
(p<0.05; Mann-Whitney U Test).

Legend: * — significant difference between the FI value
of group HGexc and FI value of group Exc was registered
(p>0.05; Mann-Whitney U Test),; #— no significant difference
between the FI value of group HGsect and FI value of group
HGexc (p<0.05; Mann-Whitney U Test).

upper limit in group Sect (/0./+1.1 BBB points) was
noted in 6 weeks after the injury, in group HGsect —
in 7 weeks (/0.1=1.0 BBB points; fig. 2). The final FI
value in group Sect made up 9.5+1.0 BBB points, in
group NGsect — 9.5+1.1 points. Group HGsect, unlike
group Sect, was characterized by positive correlation
of the average FI values and the observation duration
value (r=0.77, p<0.05; Spearman Rank Order Correla-
tions). Throughout all the observation period the authors
haven’t identified significant difference between groups
Sect and HGsect (p<0.05; Mann-Whitney U Test).

As with the FI, values and dynamic changes of the
SI in groups Sect and HGsect turned to be substantially
similar (fig. 3). The only observation term, during which
significant FI difference in both groups was detected,
was late first observation week (according to the stan-
dardized time scale; p=0.03; Mann-Whitney U Test). At
this time average SI values in groups Sect and HGsect
made up, respectively, 0.3+0.1 and 0.7+0.2 Ashworth
points. During the first month unreliable SI decrease
till the lowest value was observed, 0.5+0.2 Ashworth
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points, was registered in group HGsect. During the next
two months’ group HGsect showed gradual SI increase
till its maximum value (0.9+0.3 Ashworth points), which
was registered in 3 and 4 months after the injury. During
these two observation terms the authors registered re-
liable (p<0.05, Wilcoxon Matched Pairs Test) SI val-
ues difference in the group, compared to the values of
the 4"—6™ weeks (for the SI values in the end of the 3
month) and values of the 57" weeks (for the SI values
in the end of the 4" month).

The SI changes in group Sect were characterized by
two reliable extreme points (fig. 3): on the 2™-4" weeks
(0.6%0.1 points of Ashworth; p<0.05 compared to the
SI values in 1 week after the injury, Wilcoxon Matched
Pairs Test) and on the 8" week (0.8+0.1 Ashworth
points; p<0.05 compared to the SI values in 1, 4 and 5
weeks after the injury; Wilcoxon Matched Pairs Test).
The final SI values in both groups were almost identi-
cal — 0.8+0.2 (group Sect) and 0.8+0.3 (group HGsect)
Ashworth points, which was actual maximum for group
Sect. Totally, group Sect had stronger significant pos-
itive correlation between the SI mean values and the

4 -=@--Exc =—&=-Sect

—@— HGsect =——— HGexc

Paretic hindlimb spasticity index, Ashworth points
~

Observation duration, weeks (w), months (m)

Fig. 3. Dynamic pattern of the spasticity index (SI)
of the paretic hindlimb in experimental groups during
the general observation period. For the SI averages the
significant difference between groups Sect and HGsect
was observed only in 1 week after the injury (p<0.05;

Mann-Whitney U Test), and between groups HGexc

and Exc — during the first two months (p<0.05; Mann-
Whitney U Test). For SI values in groups Sect and Exc
the significant difference was found at all study stages

(p<0.05; Mann-Whitney U Test), for pairs HGsect

and HGexc, on the contrary, the SI values difference
being insignificant across all the study (p>0.05; Mann-
Whitney U Test).

Legend: * — significant difference between SI values in
groups Sect and HGsect (p<0.05; Mann-Whitney U Test), # —
significant difference between SI values in groups HGexc and
Exc (p<0.05; Mann-Whitney U Test).
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observation duration value (r=0.83, p<0.05,; Spearman
Rank Order Correlations); in group HGsect it was weak
(r=0.6, p<0.05; Spearman Rank Order Correlations).

The SI and FI changes in lateral hemiexcision turned
out to be different. The mean FI value in group Exc in a
week after the injury (according to the standardized time
scale) made up 0.9+0.5 BBB points (fig. 2), during the
next weak it reached the actual, though, unreliable max-
imum value (/.9+0.7 BBB points, p>0.05 compared to
the values in 1 and 3 weeks after the injury; Wilcoxon
Matched Pairs Test). Further, the FI values made up 2
BBB points, and during the 4"—5" month they decreased
to 0.8+0.3 BBB points (fig. 2), which was significantly
lower parameter than that in the end of the 2™ observa-
tion week (p=0.035; Wilcoxon Matched Pairs Test). As
in group Sect, during the experiment the FI average in
group Exc didn’t show significant correlation with the
observation duration value (r=0.02, p>0.05; Spearman
Rank Order Correlations).

The FI in group HGexc in 1 week after the injury
(according to the standardized time scale) was 3.6+1.2
points of BBB, and it didn’t change remarkably during
the following observation (p>0.05; Wilcoxon Matched
Pairs Test), reaching actual maximum (5.6+/.9 BBB
points) during the 5%—12" weeks, making up 4.5+1.8
BBB points at the final experiment stage.

Starting from the 6™ week, the FI changes in groups
Exc and HGexc were parallel, with the only observa-
tion term where a significant difference between the FI
value of group HGexc and FI value of group Exc was
registered, being the end of the 5" experiment week
(p=0.038,; Mann-Whitney U Test). As in groups Sect and
Exe, during experiment the FI average value in group
HGexc didn’t show significant correlation with the ob-
servation duration (r=0.57, p>0.05; Spearman Rank Or-
der Correlations).

The SI changes after severe laceration were also
characterized by several peculiarities (fig. 3). In 1 week
after the injury (according to the standardized time
scale), the SI meaning in group Exc made up 0.7+0.1
points of Ashworth, during the next week a significant
dramatic increase till 2.3+0.3 points (p=0.01 compared
to the first week values, Wilcoxon Matched Pairs Test)
was observed. Further, the authors noted continued
steady SI rise, which was substantial (p<0,05; Wilcox-
on Matched Pairs Test) on the 7" week (compared to
the values in 2 weeks after the injury), on the 3™ month
(compared to the values in 3 weeks after the injury), on
the 4" month (compared to the value in 5 weeks after the
injury), and on the 5% month (compared to the values
in 5 and 6 months after the injury). The final SI value
in group Exc reached 3.6+0.3 points of Ashworth. The
progredient increase of the paretic hindlimb spasticity
level in group Exc during the experiment was also ver-
ified by the Spearman rank correlation between the SI
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averages and the observation duration (r=0.99, p<0.05;
Spearman Rank Order Correlations).

In 1 week after reproducing the injury (according
to the standardized time scale) the SI in group HGexc
made up 0.8+0.3 Ashworth points and during all study
period it didn’t show significant changes (p>0.05; Wil-
coxon Matched Pairs Test). The main segment of unre-
liable SI increase in the group was observed during the
2" and 4" weeks (fig. 3); throughout all the 2°¢ month it
stayed without changes (~1.4 Ashworth points), and the
latest nonsignificant SI increase was registered during
the 3%-5" months. The final SI value in the group was
1.840.7 Ashworth points. Despite this, a significant
correlation with the duration was found for the SI av-
erages in group HGexc across the experiment (r=0.94,
p<0.05; Spearman Rank Order Correlations). The sig-
nificant difference between groups HGexc and Exc was
noted in 2, 3, 6, 7 and 8 weeks after the injury (p<0.05;
Mann-Whitney U Test).

Totally, the analysis of the FI and SI average pairs
obtained during the general study period didn’t show
any correlations between the values (p>0.05; Spearman
Rank Order Correlations). Instead, having analyzed the
FI and SI individual values pairs during each term, a re-
liable (p<0.05; Spearman Rank Order Correlations) neg-
ative correlation was observed in 1 and 4 weeks, 3 and
5 months after the injury (group Sect) and in 3, 5 and 6
weeks after the injury (group HGsect), in 5, 7, 8 weeks;
in 3 and 4 months (group Exc), as well as at all study
terms, except for the 1% and 5" weeks (group HGexc).

No significant FI averages differences between
groups Sect and HGsect were detected during the
study (p>0.05; Mann-Whitney U Test), and for groups
HGexc and Exc — the differences were revealed only
in 5 weeks after the injury (p<0.05; Mann-Whitney U
Test). As for the SI averages, the significant difference
between groups Sect and HGsect was observed only in
1 week after the injury (p<0.05, Mann-Whitney U Test),
and between groups HGexc and Exc — during the first
two months (p<0.05, Mann-Whitney U Tesf).

The degree of the spinal cord laceration spatial defect
significantly affects the regeneration success — when
comparing both FI and SI values in groups Sect and Exc,
the significant difference was found at all study stages
(p<0.05; Mann-Whitney U Test). The PHPMA-hydrogel
implantation into the injury focus, most probably, inten-
sifies this effect: for pairs HGsect and HGexc the signif-
icant difference between the FI values was defined at all
study stages, except for the end of the 1%t and 7 weeks
(p<0.05; Mann-Whitney U Test), with the SI values dif-
ference being insignificant across all the study (p>0.05;
Mann-Whitney U Test).

Discussion. Despite its low incidence, the SCI is a
cumulative pathology which is widely spread, leading
to significant deterioration of the victims’ life quality,
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stipulating for considerable economic losses (DeVivo,
2012; Krueger et al., 2013; Oliveri et al., 2014; Pretz et
al., 2016; GBD 2016 Traumatic Brain Injury and Spinal
Cord Injury Collaborators, 2019). The most important
pathophysiological components of the SCI early peri-
od are primary breakdown of the cerebral nerve fibers,
cells and vessels in the injury focus; and the secondary
injury of the perifocal region neurons and nerve fibers
due to inflammatory process (Tran, Warren & Silver,
2018; Alizadeh et al., 2019). The most clinically essen-
tial consequence of these processes is disruption of de-
scending innervation of the spinal cord efferent neurons
below the injury point. The causes of post-SCI limited
descending pathways regeneration are: post-axonotomic
apoptosis (Siebert, Middleton & Stelzner, 2010; Conta
Steencken, Smirnov & Stelzner, 2011; Swieck et al.,
2019), depressed oligodendria evolvement in the spinal
cord tissues (Rao & Pearse, 2016), as well as numerous
axonal growth cones repellents expression in the scar
region (Tran et al., 2018). Though, limited autogenous
functional spinal cord regeneration is a well-known clin-
ical issue (Steeves, 2015; Khorasanizadeh et al., 2019),
which is most probably provided by restructuring of the
motor system neuronal networks on supraspinal and
spinal levels (Blesch & Tuszynski, 2009; Ghosh et al.,
2010; Nishimura & Isa, 2012; Manohar, Foffani, Gan-
zer, Bethea & Moxon, 2017; Brown & Martinez, 2019;
Zavvarian, Hong, & Fehlings, 2020). In this sense, de-
veloping methods of stimulation and/or improvement
of the neuronal networks plasticity is well-substantiated
(Ahuja et al., 2017; Liu et al., 2018; Wang et al., 2018;
Liu et al., 2019; Zhang et al., 2019).

Among the studies, dedicated to the effectiveness of
the PHPMA-hydrogel implantation into the injury focus
(Woerly et al., 1996; Woerly et al., 1998; Woerly et al.,
1999; Woerly et al., 2001 a; Woerly et al., 2001 b; Woer-
ly et al., 2001 c; Woerly et al., 2004; Woerly et al., 2005;
Pertici et al., 2013), only two of them used lateral spi-
nal cord hemisection performed to the mature rat on the
thoracic level to reproduce the SCI (Woerly et al., 2005;
Pertici et al. 2013), and only in one of them (Pertici et al.
2013) the authors used the paretic hindlimb motor func-
tion assessment by BBB scale for the restorative process
analysis. The authors of the study implanted the PHP-
MA-hydrogel fragment into the unilateral 1-mm exci-
sion of the mature rat spinal cord (/ine Sprague-Dawley,
males, 8 months, 300 g, n=15) on the T, level. Accord-
ing to the authors, in 14 weeks the FI value of the pa-
retic hindlimb in main group reached 14.29+1.77 BBB
points, and in the experimental group (reproducing the
same SCI without hydrogel implantation) — 8.66+1.25
points. Opposite to this, according to our data, the FI
values of the paretic hindlimb motor function recovery
after similar injury on the ~T, -T ,  and subsequent
PHPMA-hydrogel implantation, even obtained from the
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young animals, turned out to be much lower— 4.5+1.8
(group HGexc) and 0.8+0.3 BBB points (group Exc).
We intentionally excluded animals with significant con-
tralateral motor limitations from the calculation groups.

One of the possible causes of such result discordance
may be the eligibility criteria (see above), according to
which one animal wasn’t included in group Exe, and
two animals in group HGexc, with the FI values in a
week after the injury over 9 BBB points. The FI val-
ues of these animals were, respectively, 14, 11.5 and
13 BBB points. Such approach was chosen in order to
obtain the animal groups with the severest ipsilateral
motor limitations against the significant autogenous re-
generation potential, with its peculiar age characteristics
(Schwab & Bartholdi, 1996; Jaerve et al., 2011; Geof-
froy et al., 2016; Geoffroy et al., 2017; Sutherland &
Geoffroy, 2020). The motives of such study design are
evident: the effectiveness of any restorative intervention
with the SCI should be verified with the severest trau-
mas, minimizing suffering of the study animals.

The other differences in the study design, which
could be theoretically applied to the detected differ-
ence between our results and the other authors (Perti-
ci et al., 2013), are: differences of anesthesia protocol,
application of cold spinal cord vasoconstriction before
reproducing the SCI, precision section of the dura mater
before reproducing the SCI, use of a different material
for the implantation region segregation from the mus-
cles, differences in postoperative care and animal hous-
ing, and, finally, differences between the animals lines
and injury level. Besides, the authors don’t describe in-
tra-operational verification of the transverse spinal cord
excision completeness, they only state about injury de-
bridement from the non-vital tissues, mentioning only
visual control of the spinal cord margins, which should
not contain coverings and blood clots.

According to the obtained data, the PHPMA-hydro-
gel improves restoration of the motor function after the
spinal cord hemiexcision (reliably — only in 5 weeks
after the injury) and decreases spasticity in the paretic
hindlimb (reliably — during 2 months after the injury).
As figure 2 shows, considerable portion of the PHP-
MA-hydrogel positive functional effect is accumulated
during the first week after the injury— during the stron-
gest focal inflammatory process, which stipulated for
the secondary spinal cord lesion (Alizadeh et al., 2019).
One of such response triggers is, doubtlessly, destruction
of numerous small vessels within the injury focus, and
related to this local hemorrhage. As we have observed,
the PHPMA-hydrogel just after its implantation signifi-
cantly decreases bleeding in the injured spinal cord re-
gion. We suppose that this decreases imbibition of the
adjacent spinal matter with blood, limits direct contact
of the cerebral matter with liquor and, thus, eliminates
an immune response enhancement way. If this turns out
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to be true, the early positive PHPMA-hydrogel effect
will receive pathophysiological justification: its imme-
diate after the injury implantation decreases secondary
inflammatory lesion of the spinal cord. Doubtless is that
the PHPMA-hydrogel applied to the spinal cord traumat-
ic lesion creates axon regeneration growth environment
(Woerly et al., 2001 b; Pertici et al., 2013). In particular,
strong arguments in favor of the thorough invasion of
axons through the PHPMA-hydrogel implantation re-
gion have been obtained using special nerve fibers trac-
ing methods (Woerly et al., 2001 a; Woerly et al., 2001
b; Woerly et al., 2001 c¢).

The PHPMA-hydrogel implantation significantly de-
creases differences of the FI and SI values between two
spinal cord laceration types, and, most probably, due to
its early effect: the difference is absolute comparing the
FI and SI values in groups Sect and Exc, it is incomplete
comparing the FI values, and absent — comparing the SI
values in groups HGsect and HGexc. Regarding consid-
erable proximity of the FI and SI values in groups Sect
and HGsect, this indirectly evidences about significant
positive hydrogel effect against the injury with huge spi-
nal cord lesion.

The absence of any considerable PHPMA-hydrogel
implantation effect under the high autoregeneration po-
tential and milder spinal cord injury (groups Sect and
HGsect) shows that the effective spontaneous spinal cord
restoration may successfully compensate for the injury
consequences and in this way deprive the PHPMA-hy-
drogel, the restoration intensifier, from its uniqueness.

Technical warnings. One of the technical problems
of our study and similar studies is impossibility of pre-
cise SCI level skeletotopic detection (see above). Another
difficulty is doubtful relevance of the BBB scale for the
spinal cord lateral hemisection cases. The relatively in-
tact hindlimb, contralateral to the injury, is used by the
animal for compensation of the present motor limitation,
so, according to our observations, numerous difficulties
are met differentiating between 8 and 9 scale points, using
such criteria as keeping the body weight with the paretic
hindlimb, anterior-posterior coordination of the four ex-
tremities locomotor motions, as well as the paretic foot
positioning in various parts of the step cycle static stage.
The negative consequences of this could be partially com-
pensated observing similar methodological conditions of
the FI assessment in all study groups. This is why the
scale is quite often used for the assessment of the paretic
hindlimb motor function after the rat spinal cord unilat-
eral laceration trauma (Mills et al., 2001; Webb & Muir,
2002; Arvanian et al., 2009; Hsieh et al., 2010; Pertici et
al., 2013; Zhao et al., 2015; Zhang et al., 2016; Li et al.,

ISSN 1996-353X
ISSN 2311-6951

2017), but, also as with our study, usually not in order to
study the relatively intact, contralateral hindlimb.

The main difficulties of the Ashworth scale are dif-
ferentiation between the SI levels within 1 to 3 points,
impossibility of eliminating the voluntary muscle tone
in incomplete paresis and difficulty of the key spastic-
ity characteristics— «catch»-phenomenon, or signifi-
cant increase of the muscle resistance with accelerated
stretching (Nielsen et al., 2007) — due to small size of
the animal hindlimb. In spite of this, the Ashworth scale
was chosen for the spasticity verification due to restrict-
ed informa\ve value of technically much more compli-
cated alternative instrument — electroneuromyography,
which is characterized by significant diversity of the in-
dividual results measurement (Cliffer et al., 1998), prob-
ably, due to impossibility of detecting the paretic muscle
motor point.

Conclusions. Our authors’ lower thoracic spinal
cord lateral hemiexcision model reproduces quite sim-
ilar deep unilateral motor limitations with considerable
spinal cord function preservation. In young body, along
with the considerable auto-regeneration potential, im-
mediate PHPMA-hydrogel implantation into the lacer-
ation injury focus shows substantial positive effect only
with huge spatial spinal cord lesion. Possible mecha-
nisms of the restorative PHPMA-hydrogel implantation
are represented with its immediate antihaemorrhagic ef-
fect, limited secondary alteration responses in the spinal
matter and preconditions for axons regeneration in the
trauma focus. Further studies are needed to verify these
hypotheses probability.
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AHOTaUisl: BiTHOBJICHHS BTpayeHUX (YHKIIi Tpas-
MOBAHOTO CIIMHHOTO MO3Ky — OJlHA i3 HAHTsHKIMX Oio-
MEIMYHUX MpobieM cydacHocTi. MeToro 1aHoi poboTn
OyJ10 3’siICyBaHHSI 3aJIe)KHOCT] BiJIHOBHOTO BILJIMBY MaK-
POIIOPHCTOrO TiIpOrento Ha 0cHOBI N-(2-riapokcumpo-
nimmerakpuiaaMiny (hydrogel, HG) Bin crymenro na-
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Ha aHAJIOTIYHOMY DiBHI i HeraiiHa IMIUIAHTAIlis ¥ 30HY
TpaBmu (parmenty rigporemro (HGsect; n=11); 4) Bu-
ciueHHs1 OIYHOTO IMOJIOBHHHOTO (PparMeHTy CITMHHOTO
MO3KYy Ha aHAJOTIYHOMY piBHI i HeraifHa iMIDTaHTAamis
y 30HY nedekry dparmenty rigporemo (HGexc; n=6).
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AHHOTAIMA: BOCCTAHOBJICHUE YTPAYCHBIX (DYHKITHN
TPaBMHPOBAHHOTO CIIMHHOTO MO3ra — OJHA W3 HanbOo-
Jiee TSOKENBIX OMOMEIUITMHCKHX MpPOoOJIeM COBpPEMEH-
HocTH. [lenpro maHHOW paboTHI OBLIO M3YYCHHE 3aBH-
CUMOCTH BOCCTAaHOBHUTEIHHOTO 3(PdeKTa NMILTaHTAIH
aMOp(HOTO MaKpOIIOPUCTOTO THAPOTENs Ha OCHOBE
N-(2-THAPOKCHITPOITIT)METaKpHIaAMUAIA (hydrogel,
HG) or TskecTu nareparlioHHONW TpPaBMBbI CITTHHOTO
MO3Ta y MOJIOZIBIX KUBOTHBIX. VIccieqoBaHue BBITIONHE-
HO Ha KpbIcax—camiax (Bozpact — ~1 mec, maca — ~50
I, MHOpeIHbIC MPOU3BOMHBIC JMHUU Wistar), cdopmu-
POBaHO 4 3KCIIEPUMEHTAIbHEIC Tpynmbl — 1) G0KoBOE
MOJIOBHHHOE TIepecedeHre (sectio) CTMHHOrO Mo3ra Ha
yposHe cermentoB ~T T, (Sect; n=11); 2) ucceuenne
(excisio) OOKOBOTO TIOJMBHHHOTO (pparMeHTa CIIMHHOTO
Mo3ra JiuHOH ~1 MM Ha aHajormyHoM ypoBHe (Exc;
n=8); 3) OOKOBOC TIOJIOBUHHOE IIEPEeCCUCHUE CITUH-
HOTO MO3Ta Ha aHAJOTWYHOM YPOBHE W HEMEICHHAsS
UMIUIAHTAIMS B 30HY TPaBMBI ()parMeHTa THIPOTEIIs
(HGsect; n=11); 4) ucceyeHne GOKOBOTO MOJOBHHHOTO
(dparMenTa CIMHHOTO MO3Ta Ha aHAJOTWYHOM YPOBHE U
HEeMeJICHHAs IMIDIaHTANus B 30Hy AedekTa pparMeHTa
rugaporens (HGexc; n=6). OueHky nBUTaTeabHON QyHK-
WA U CHACTUYHOCTH 3aJHEN MapeTUYHOW KOHEYHOCTH
OCYIIECTBIEHO, COOTBETCTBEHHO, 3a IIKaJIOW Basso—
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O3HAK YCIX MPOONEPOBAHUX HHM TBApHH 1 MOMEPETHIX
pe3yNbTaTiB  TECTyBaHHSA. TpPUBANICTh CIIOCTEPEIKEH-
HiA — ~5 Mmic. Kputepii HeBKIFOUCHHS: piBeHb (QYHKIIIT
3aJIHBOI INCHIIATepalbHOI KIHIIBKHA uepe3 1 THXICHb
micist TpaBMu >9 Gamie BBB, piens ¢yHkii 3amap01
KOHTpJIaTepaIbHOT KIHI[IBKA MPOTITOM TPHBAJIOTO Tie-
pioxy crioctepesxeHns <14 6anis BBB. [Ipencrasnenus
1 aHaJi3 pe3yJbTaTiB — 3TiHO 31 CTAaHJapPTU30BAHOIO
YaCOBOKO CITKOIO 3 IHTEPITOJIAIIHHUM BIATBOPEHHAM 1H-
JUBIIyaIbHUX PIBHIB PyXOBOi (DYHKIIIT 1 CITACTHYHOCTI
y BUMHSATKOBHX BHITaJKaX. ACHMITOTHYHI BIJIMIHHOCTI
peaNbHUX TEPMIiHIB CIIOCTEPEXKEHHS IMOPIBHIOBAHUX
TPyM 1 TATPYI — TPOTATOM MEPITUX TPhOX THIXKHIB, a
TakoX 4epe3 8 Tk 1 yepe3 3 Mic micis TpaBMHU. Byno
3’SCOBAHO, IO Yepe3 THXKJICHb IMMiCIs TPAaBMH PIBSHb PY-
xoBoi (yHKIil y rpym Exc cknagas 0.9+0.5 6ana BBB,
y rpymi HGexc — 3.6+1.2 6ana, y rpymi Sect — 5.9+1.1
Oana, y rpym HGsect — 6.0+1.0 6ama. Uepes 5 mic pi-
BEeHb PyXOBOi (QyHKIT y Tpymi Sect cranoBuB 9.5+1.0
6ama BBB, y rpyni HGsect — 9.5+1.1 6ana, y rpymi Exc
— 0.8+0.3 dana, B rpyni HGexc — 4.5+1.8 6ana. Ha
OMY K TEPMiHI CIIOCTEPEIKCHHS PiBEHb CITACTHYHOCTI
y rpymnax Sect i HGsect ctaHoBuB, BianosigHo, 0.8+£0.2
i 0.840.3 6ana Ashworth, y rpyni HGexc — 1.8+0.7
Oana, y rpymi Exc — 3.6+£0.3 Gama. [Ipotsrom ychoro
EKCTICPUMEHTY 3HAYyIIMX BIIMIHHOCTEH PIBHSA PyXO-
Bo1 yHKIIT Mixk rpynamu Sect 1 HGsect He BUsBIICHO,
a ms rpyn Exc 1 HGexc — 3adikcoBaHo nuiie yepes
S TWX TICJIA TpaBMHU. ICTOTHY pI3HHINO DIiBHS CIac-
taaHOCTI Jutst Tpyn Sect 1 HGsect cnioctepiranu yepes 1
THKIIEHb micis TpaBMmu, it rpyn HGexc i Exe — mipo-
TATOM MEpIInX 2-X Mic ekcriepuMenTy. Jlns rpym Sect
1 EXc 10CTOBipHY PI3HUIIO SIK PIBHS PYXOBOi (YHKIIIT,
TaK 1 piBHSA CHACTUYHOCTI BUSABJISIM HA YCIX TEepMiHaX
cnocrepexenns. s rpyn HGsect 1 HGexc ictoTHa
PI3HHUIA PiBHA PyXOBOi (hyHKIIT Oylia XapaKTepHOIO Ha
yCiX TepMiHaX, 3a BUKIFOUECHHSIM KiHIIS MEPIIOTO i 7-TO
TH)KHS, TOJI SK BIIMIHHOCTI PiBHS CITACTUYHOCTI BIIPO-
JOB)X EKCIIEPUMEHTY 3aTUIIAINCS HECYTTEBUMH. TakuM
YHUHOM, anpoOOBaHUH TiAPOTresh Y MOJIOAOMY BiIli TPoO-
SIBIISIE€ ICTOTHUM BITHOBHWH BIUTUB JIMIIIC TIPU TPaBMIi i3
00>eMHUM J1e()eKTOM PEYOBHHH CITMHHOTO MO3KY.

KuirouoBi cjioBa: TpaBMa CIIMHHOTO MO3KY, 3a/IHS
KiHIlIBKa, Tape3, M»s30Ba CHACTHYHICTh, percHeparlis
CIIMHHOTO MO3KY, T1JIpOTei.
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Beattie—Bresnahan (BBB) u Ashworth, B Hamux TexHu-
9eCKHX MOTU(HKAIMIX, OTHHM DKCIIEPUMEHTATOPOM,
YCIIOBHO 3aciIEIUVIEHHBIM OTHOCUTEIBbHO MHIUBHUAYalb-
HBIX [TPU3HAKOB BCEX IPOOIIEPOBAHHBIX UM )KMUBOTHBIX U
MNPEIbIAYIINX Pe3yJabTaToOB TECTUPOBaHuUs. [lnurenbHo-
cTh HaOmoneHuss — ~5 Mec. Kputepun HEBKITIOUCHHS:
ypoBeHb (DYHKIMH 3a7HEH UICcHUIaTepaJIbHON KOHEYHO-
ctH depe3 1 Henmemo mocie TpaBMEI >9 GammioB BBB,
ypoBeHb (YHKIMH 3aIHEH KOHTpIAaTepalbHONH KOHEU-
HOCTH B TEUCHHE JITMTEIHFHOTO MEpHUOAa HAOIIONCHHUS
<14 Gamnos BBB. IlpencraBnenue u aHaau3 pe3yib-
TaTOB — COIJIACHO CO CTaHJApTHU3UPOBAHHON BpeMeEH-
HOM CETKOH ¢ MHTEPIOJIALMOHHBIM BOCIPOU3BEIEHUEM
WHIUBUIYaTbHBIX YPOBHEH JBUTATEIBHOW (PYHKIHU U
CHACTUYHOCTH B HCKIIOUUTENIBHBIX CIy4asxX. ACUMII-
TOTUYECKHE PAa3IU4Msl PEaNbHBIX CPOKOB TECTHPOBa-
HUS CPaBHHUBAEMBIX TPYIN U MOATPYNI — B TEUEHHUH
NEPBBIX TPEX Helelb, a Takke uepe3 8 Hex u uyepes 3
MeC TOoCJie TpaBMbl. BblIO BBISBIEHO, YTO Yepe3 Hele-
JIFO TIOCIIE TPaBMbI YPOBEHB JBUTATEIbHON (DYHKIUH B
rpymmne Exc cocraBmsmn 0.9+£0.5 6amma BBB, B rpymme
HGexc — 3.6+1.2 6amia, B rpynmne Sect — 5.9+1.1
6aita, B rpynne HGsect — 6.0+1.0 6aina. Yepes S mec
YPOBEHb ABUraTeIbHON (PyHKIMHU B rpymie Sect cocTas-
nan 9.5+1.0 6anna BBB, B rpynne HGsect — 9.5+1.1
b6amna, B rpynne Exc — 0.8+0.3 Gamma, B Tpymme
HGexc — 4.5+1.8 6amma. Ha atom e cpoke HaOmoze-
HUS YPOBEHb CHACTUYHOCTH B rpynmnax Sect u HGsect
cocrasui, coorBercTtBeHHo, 0.8+0.2 m 0.8+0.3 Gamia
Ashworth, B rpymme HGexc — 1.8+0.7 6amnna, B rpyrme
Exc — 3.6+0.3 6amta. B TeyeHne Bcero sSKCepuMeHTa
3HAYUMBIX Pa3IU4YUi ypOBHS JIBUTATEIbHOW (PyHKIIMH
Mexay rpynnamu Sect 1 HGsect He BbIABIEHO, a JIs
rpynn Exc u HGexc — BBIABIEHO TONBKO uepe3 5 Hex
nociie TpaBMbl. JJOCTOBEpHYIO pa3HUIy YpOBHS cCIiac-
TryHOCTH Juia Tpynn Sect 1 HGsect HaOmonanu yepes
1 Hememto mocie TpaBmel, A rpynn HGexc u Exc —
B TEUEHHE MEPBBIX 2-X MeC dKCIepuMeHTa. s rpynmn
Sect 1 Exc cymiecTBeHHbIE OTIIMYMS KaK YPOBHA JIBUTA-
TeNFHON (DYHKITH, TaK M YPOBHS CIIACTHYHOCTH BBIIB-
JSUIM Ha Beex cpokax HaOmonenus. s rpynn HGsect
u HGexc nocroBepHas pa3HuUIa YPOBHS JIBUTATEJIbHOM
¢yHKLIMHM ObUTa XapakTepHa Ha BCEX CPOKax, 3a HUCKIIO-
YeHHEM KOHIIa epBOX U 7-i1 Heslenu, Torja Kak OTIINYHS
YPOBHS CIIACTUYHOCTH B T€UEHHE IKCIIEPUMEHTa OCTa-
BAJIUCh HECYIIECTBCHHBIMHU. TakuMm oOpazoM, ampoOu-
POBaHHBIA THIPOTeIb B MOJIOZAOM BO3pPacTe MPOSABISET
OIIY THMBIH TIOJIOKHUTENBHBIH 3 PEKT ToIbKO Ipu Oosee
TSKEJIOU (popMe TpaBMbl, CO 3HAYUTEIHHBIM IPOCTPaH-
CTBEHHBIM JIE(hEKTOM CIIMHHOTO MO3Ta.

KiroueBsble cjioBa: TpaBMa CIIMHHOI'O MO3Ta, 3aIHss
KOHCYHOCTD, Mape€3, MbIICYHAA CIIACTUIHOCTH, PETCHE-
panuysa CIMHHOI'O MO3ra, ruAporeiiv.
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CLINICAL FEATURES OF ANXIETY DISORDER IN POST-COVID-19 SYNDROME
AND FINDING OF ITS PREDICTORS

Boiko Dmytro
PhD, Poltava State Medical University, Ukraine

Abstract: the article summarizes and describes clinical features of anxiety disorders in post-COVID-19 syn-
drome. Mental and neurological disorders occupy a leading place in the structure of post-COVID syndrome. Recent
studies indicate an increase in the incidence of anxiety disorders in individuals with COVID-19. However, no clini-
cal or laboratory features of the post-COVID anxiety disorders have been identified. Therefore, our study aimed to
describe the clinical features of anxiety disorders in the post-COVID period and to develop a mathematical prog-
nostic model to identify potential predictors of post-COVID anxiety disorder. We conducted a case-control clinical
study, which included 145 males and females, which were divided into 2 groups, namely: group 1 - patients who
became ill with COVID-19 during the last 6 months and group 2 - persons who were not ill with COVID-19 during
the last 6 months. The clinical interview included the registration of symptoms of the debut and the time of the debut
relative to the episode of COVID-19. The Beck anxiety inventory was used for the assessment of the overall level of
anxiety. The State-trait anxiety inventory was used to assess state and trait anxiety. Statistical analysis of the data
was performed using the program EZR Statistics 1.54. Anxiety disorders during the first 6 months after COVID-19
develop more often than those who have not had the disease in the last six months. Patients who had COVID-19
in the last 5-24 weeks have an increased risk of anxiety disorders during this period and therefore require close
medical supervision and sufficient awareness of the likely symptoms. People with a post-COVID anxiety disorder
reported the presence of autonomic symptoms, including excessive sweating and tachycardia, a feeling of inner
emptiness, as well as circadian rhythm disorders in the form of difficulty falling asleep and waking up at the desired
time. It should be noted that the overall frequency of detection of anxiety disorders in the post-COVID period is
increasing. It has been established that the risk of developing post-COVID disorder decreases with knowledge of
the fact of contact with an infected person before the COVID onset and increases with a heightened level of prior
personal anxiety. Circadian rhythm disorders, in particular sleep phase shift and abnormal fatigue, may be predic-
tors of post-COVID anxiety disorder.

Key words: mood disorders, anxiety, circadian rhythm, circadian clocks, post-acute COVID-19 syndrome, fatigue,
sleep wake disorders

Introduction. The COVID-19 pandemic continues
to affect people around the world and damage the
health and political systems of the states. Since most
patients survive this disease, the problem of the long-
term consequences of this infection is a pressing issue
(Jiang & McCoy, 2020). A year ago, the existence of
post-COVID syndrome was questioned, but it was
assumed that its existence may be due to the persistence
of symptoms for 6 months after the disease (Lamprecht,
2020). It is generally accepted that postcovid syndrome
includes symptoms that appear after the 4th week after
the disease persisting for a later period and are directly
related to the coronavirus infection (Carod Artal, 2021).
However, now more and more researchers are discussing
the symptoms of the whole syndrome and trying to
classify it based on various approaches. For example,
it is proposed to divide the symptoms that occur after

COVID-19 according to the time of their occurrence
(Fernandez-de-las-Pefias et al., 2021), namely:
Symptoms potentially associated with
COVID-19 — up to 4-5 weeks;
Acute post-COVID — from week 5 to week 12;
Long post-COVID — from week 12 to week 24;
Persistent post-COVID — more than 24 weeks.
Mental and neurological disorders occupy a leading
place in the structure of post-COVID syndrome. Many
authors point to the persistence of pathological fatigue,
anxiety disorders, depression, sleep disorders, and
circadian rhythm disorders, as well as disorders of the
autonomic nervous system in the post-COVID period
(Dani et al., 2021; El Sayed et al., 2021; Szekanecz &
Valyi-Nagy, 2021; Zolotovskaya et al., 2021). These
disorders persist in patients even 6 months after the
disease. Therefore, many researchers have studied

acute
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not only the specifics of drug treatment but also non-
pharmacological methods of COVID-19 treatment
and its effects during a pandemic, including exposure
to physical factors, physical rehabilitation, and
psychotherapy (Hussain et al., 2021; Jimeno-Almazan
et al., 2021; PLAKUN, 2020).

Recent studies indicate an increase in the incidence
of anxiety disorders in individuals with COVID-19
(Yong, 2021). Studies show an increase in the prevalence
of anxiety disorders with the spread of any socially
significant disease that causes an epidemic or pandemic,
as it is an important traumatic factor (de Sousa Moreira
et al., 2021). However, what makes SARS-CoV2 even
more interesting and draws scientific attention is that it
is neurotropic. Neuroinvasion of SARS-CoV-2 can be
realized by blood transfer to tissues with a high level of
vascularization, by trans-synaptic transfer from infected
neurons, through the olfactory nerve, or the blood-
encephalic barrier (Lukiw et al., 2020). This causes
complex multivariate manifestations of the post-COVID
syndrome.

The neuropsychiatric manifestations of post-COVID
syndrome are partly explained by an imbalance of
neurotransmitters such as serotonin, dopamine, and
the hormone melatonin, which may occur against the
background of a cytokine storm due to severe infectious
disease (Attademo & Bernardini, 2021). Decreases in
serotonin levels with increasing severity of COVID-19
have been reported and may be used as a biomarker
of disease progression (Soria-Castro et al., 2021). The
determination of bioactive substances’ blood levels can
be useful for the improvement of a diagnostic process of
post-COVID anxiety disorder due to the key role in the
pathogenesis of affective disorders. However, to date, no
clinical or laboratory features of the course of anxiety
disorders in the post-COVID syndrome have been
identified. Therefore, our study aimed to describe the
clinical features of anxiety disorders in the post-COVID
period and to develop a mathematical prognostic model
to identify potential predictors of post-COVID anxiety
disorder.

Methods. We conducted a case-control study,
which included 145 males and females, aged 18 to
59 years, who consulted a family physician for a
preventive examination. All respondents were divided
into 2 groups according to the anamnesis data, namely:
group 1 (experimental) - patients who became ill with
COVID-19 during the last 6 months (n = 69) and group
2 (control) - persons who were not ill with COVID-19
during the last 6 months (n = 76). Criteria for inclusion
in group 1: COVID-19 in the anamnesis, confirmed by
PCR testing, post-COVID syndrome (5-24 weeks from
the onset of symptoms of COVID-19), age from 18 to 59
years. The criteria for inclusion in the control group was
the absence of COVID-19 in the anamnesis. The criteria
for exclusion were the presence of concomitant severe
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somatic pathology, a history of mental disorders before
COVID-19, including anxiety disorder at the time of
the onset of coronavirus infection, the appearance of
symptoms of coronavirus infection 5 weeks ago and
later. Patients with COVID-19 were surveyed on the
severity of the clinical course and awareness of the
previous contact with an infected person.

The clinical interview included the registration of
symptoms of the debut and the time of the debut relative
to the episode of COVID-19.

To assess the overall level of anxiety, the Beck
anxiety inventory was used, according to which the sum
of scores less than 22 indicates low anxiety, 22-35 —
moderate, and 36-63 — potentially concerning levels of
anxiety.

The State-trait anxiety inventory was used to assess
state and trait anxiety. Each scale contains 20 questions,
which should be answered with the help of Likert
4-point frequency scale, ranging from 1 point (never) to
4 points (very often). Personal anxiety means a motive
and an acquired behavioral attitude that forces a person
to perceive objectively safe things as a source of danger,
that is, to react with anxiety that does not correspond
to the real conditions. Situational anxiety characterizes
a person’s condition at the time of examination, which
occurs as an emotional response to an extreme or stressful
situation, can vary in intensity, and change dynamically.
The sum of points on each scale varies from 20 to 80,
along with the larger values corresponding to a more
pronounced anxiety syndrome. It is considered that <30
points is a low level of anxiety, 31-45 points — average,
>45 points — high.

All patients were provided with comprehensive
information on the possible benefits and outcomes of
the study. Study participants gave informed consent to
participate in the study before the start of all procedures.
The study was approved by the Bioethics Committee
of Poltava State Medical University and conducted by
the principles of Good Clinical Practice (ICH E2 (R6)
GCP).

Statistical analysis of the data was performed using
the program EZR Statistics 1.54 (from 20.12.2020),
which is publicly available on the website of the Medical
University of Jichi, Japan.

The normality of the distribution of the obtained
results was checked using the Shapiro-Wilk test.
Normally distributed quantitative indicators are
presented as the mean value (M) and the standard error of
the mean (m). Qualitative indicators are presented in the
form of absolute quantity (n) and percent (%). Analysis
of differences between the two groups was performed
using the T-test for independent groups. Multiple
comparisons of qualitative indicators were performed
using the criterion > with Yates correction. To determine
the relationship between qualitative variables, a risk
ratio with a 95% confidence interval was calculated. To
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determine the predictors of the development of post-
COVID anxiety disorder, a multivariate binary logistic
regression analysis was performed by the Wald reverse
inclusion method with a threshold for inclusion p<0.05
and for exclusion p<0.1. Quality assessment of the
prognostic model was performed by ROC analysis with
the choice of maximum sensitivity and specificity. For all
measurements, the critical value was p <0.05, at which
the results were considered statistically significant.

Results. The mean age of patients in group 1 was
37.6+7.3 years and in group 2 — 39.4£6.9 years. Group
1 included 22 (32%) men and 47 (78%) women, and
group 2 — 31 (41%) men and 33 (66%) women. No
statistically significant age (p = 0.436) and gender (p =
0.311) differences were found.

25 patients (36%) from group 1 reported a mild course
of the disease, 28 (41%) - moderate and 16 (23%) -
severe. Among them, only 26 (38%) patients knew
about contact with an infected person before the onset
of COVID, which can be an additional psychotraumatic
factor.

In group 1, anxiety disorders were found in 46 (67%)
patients, and group 2 —in 37 (49%) people. Among those
who underwent COVID-19, the appearance of anxiety
symptoms in the period from 5 to 12 weeks was noted by
29 (63%) people, and from 12 to 24 weeks — 17 (37%)
people. It was found that in group 1 the frequency of
anxiety is higher (y2 = 4.54, p = 0.34) compared to group
2. For people with COVID-19 the risk of developing
anxiety disorders is 1.24 times higher (RR=1.243, 95%
CI 1.06-1.49, p=0.036).

Complaints of pathological fatigue (in 41 people -
89%), constant feeling of danger (in 39 people - 85%),
difficulties in falling asleep (in 35 people - 76%) and
waking up (in 33 people - 72%), excessive sweating (in
29 people - 63%), tachycardia (in 27 people - 59%) and
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feelings of inner emptiness(in 25 people - 54%) prevailed
among patients of group 1. Along with this, in group 2
the most common complaints were a constant feeling of
danger (in 23 people - 62%) and pathological fatigue (in
21 people - 57%). This data is summed up in table 1.

It was determined that in group 1, difficulties in
falling asleep and waking up, tachycardia, excessive
sweating, a constant sense of danger, and pathological
fatigue were more common in group 1 than in group 2.
Along with this, it should be noted that a constant sense
of danger and pathological fatigue are noted by the
majority of patients in both groups.

In group 1, the average score on the Beck anxiety
inventory was 39.6 £ 1.7 points, and in group 2 - 23.3 +
2.1 points, which was statistically significantly higher in
group 1 (p =0.007).

Among group 1 patients, 11 (24%) had low anxiety,
17 (37%) had moderate anxiety, and 18 (39%) had
severe anxiety, while in group 2 20 patients (54%) had
low anxiety, 8 (22%) — moderate and 9 (24%) — severe,
concerning anxiety, as shown in Fig.1.

There was a statistically significantly higher
frequency of moderate and severe anxiety in group 1,
compared with group 2, where a low level prevails (32 =
7.91, p = 0.019). Thus, patients who had COVID-19 in
the last 6 months show a higher level of anxiety, which
may be a component of the post-COVID syndrome.

The average score of trait anxiety in group 1 was
47.243.9, and in group 2 — 32.8+3.4 points, which had no
statistically significant differences (p=0.134). In addition,
the level of state anxiety in group 1 was statistically
significantly higher (p=0.003) compared with group 2
and was 36.142.5 and 32.7+3.1, respectively.

Low levels of state anxiety were found in 10 (22%)
patients in group 1 and 17 (46%) in group 2, moderate in
15 (33%) of persons in group 1 and in 11 (30%) of group

Table 1. The structure of neuropsychiatric complaints of patients with anxiety disorders in the post-COVID period
in comparison with respondents who had anxiety disorders but did not suffer from COVID-19, abs. (%)

Complaints Groups x2 value p-value
Group 1(n=46) | Group 2 (n=37)
Fear of death 18 (39%) 13 (35%) 0,257 0,612
Difficulties in falling asleep 35 (76%) 17 (46%) 6,73 0,010
Difficulties in waking up 33 (72%) 16 (43%) 5,76 0,017
Constant sense of danger 39 (85%) 23 (62%) 4,42 0,036
Irritability 14 (30%) 13 (35%) 0,048 0,827
Impaired concentration 13 (28%) 15 (41%) 0,89 0,346
Feelings of inner emptiness 25 (54%) 14 (38%) 1,37 0,243
Pathological fatigue 41 (89%) 21 (57%) 9,73 0,002
Dizziness 9 (20%) 11 (30%) 0,67 0,414
Tachycardy 27 (59%) 12 (32%) 4,67 0,031
Excessive sweating 29 (63%) 14 (38%) 4,26 0,040
Agitation 15 (33%) 9 (24%) 1,56 0,212
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Figure 1. Level of anxiety in patients who had
COVID-19 in the last 6 months, compared with
respondents who had anxiety disorders but did not have
COVID-19.

0

T
|
L
Q

BeonF

Control
[ Jabmd

ISSN 1996-353X
ISSN 2311-6951

s:l i
|
|

[He1 1
Wi

[ ¥

Groups
Figure 2. Level of trait and state anxiety in patients who
had COVID-19 in the last 6 months, compared with
respondents who had anxiety disorders but did not have
COVID-19.

2, and severe in 21 (46%) and 9 (24%), respectively.
The level of trait anxiety was low in 13 (28%) people
in group 1 and 16 (43%) in group 2, moderate — in
21 (46%) in group 1 and 13 (35%) in group 2 and
severe — in 12 (26%) and 8 (22%) accordingly, which
is presented in fig.2. It was found that the level of state
anxiety in individuals with COVID-19 was statistically
significantly higher (2 = 6.33, p = 0.043) over the level
of individuals with anxiety disorders but not suffering
from coronavirus infection. However, the level of trait
anxiety did not have significant differences between
groups (x2 =2.04, p=0.361)

To identify predictors of post-COVID anxiety
disorder, a regression analysis of data from 69 patients
in group 1 who had COVID-19 was performed. The
analysis included complaints, features of the clinical
course, severity of anxiety and its components, as well as
anamnestic data. The model is summarized in 12 steps,
with the remaining 5 independent predictors, which are
presented in table.2.

We found that knowledge of the fact of contact with an
infected person before the COVID-19 episode, difficulty
falling asleep, difficulty waking up at the desired time,
pathological fatigue, and level of personal anxiety all are
of prognostic value for the risk of developing a post-
COVID anxiety disorder. To be exact, the chance of
developing anxiety in the post-COVID period decreases
2.4 times (OR=0.42, 95% CI 0.21-0.83, p=0.036) when
knowing the fact of contact with the infected before the
disease and increases by 2.9 times (OR=2.9, 95% CI
1.7-4.2, p=0.008) in the presence of complaints about
the difficulty of falling asleep, 1.4 times (OR=1.4, 95%
CI 1.07-2,8, p=0.042) with difficulties in waking up,
2.1 times (OR=2.1, 95% CI 1.6-3.7, p=0.016) in the
presence of complaints of pathological fatigue, as well
as 1,09 times (OR=1.09, 95% CI 1.02-1.19, p=0.027) for
each point of personal anxiety.

Using the multivariate binary logistic regression
analysis, we built a prognostic model of the risk of post-
COVID anxiety disorder, which is described by equation 1:

Table 2. The structure of complaints of patients with anxiety disorders in the post-COVID period in comparison
with healthy respondents

Parameter | B+m coefficient| Bignomenns manciB| 95-% Confidence Interval p-value
Const -7,01+3,66 - - 0,035
X1 -0,34+0,11 0,42 0,21-0,83 0,036

X2 1,09+0,18 2,9 1,7-4,2 0,008

X3 3,5+1,7 1,4 1,07-2,8 0,042

X4 3,2+1,1 2,1 1,6-3,7 0,016

X5 2,3+0,78 1,09 1,02-1,19 0,027

Note. X1 — the fact of contact with an infected person before the COVID-19, X2 — difficulty falling asleep, X3 —
difficulty waking up, X4 — pathological fatigue, X5 — level of personal anxiety.
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p = 1/(1+exp(-7,01-0,34%X 1+1,00%X2+3,5*X3+3,2%X4+2,3*X5)), (1)

The optimal test limit was selected by the Youden’s
Index calculation method. The optimal decision limit
was Pgr. = 0.393: for P (patient) > Pgr. — you can
predict the risk of post-COVID anxiety disorder, for P
(patient)<Pgr. — it is possible to predict the absence of
development of post-COVID anxiety disorder.
To analyze the adequacy of the constructed model,
we analyzed the curve of operational characteristics,
which corresponds to our regression equation and is
presented in Fig.3.
The accuracy of the constructed prognostic model
was evaluated according to the training sample and
was 94.2% (95% CI 84.3-99.8%). Point and interval
estimates of the efficiency of the regression model were
calculated from the matrix of classifications and were: - t
» the probability of a correctly predicted positive
result (sensitivity) when using this model —
88.9% (95% CI 83.8-94.0%);

» probability of correctly predicted negative result
(specificity) - 89.5% (95% CI 82.8-96.2%);

» predictability of a positive test result — 89.1%
(95% CI 84.9-93.3%)).

» predictability of a negative test result — 91.3%
(95% CI 89.9-92.7%)).

The constructed five-factor model revealed the
dependence of the risk of post-COVID anxiety disorder
on factor traits, the area under the ROC curve AUC =
0.94 + 0.03 (95% CI1 0.84 - 0.99) statistically significant
(p <0.001) exceeds 0.5, which is evidence of the
adequacy of the constructed model.

Discussion. Anxiety disorders during the first 6 months
after COVID-19 develop more often than those who have
not had the disease in the last six months. In our study,
anxiety disorders were found in 67% of convalescents,
while current studies show a frequency of persistence of
post-COVID anxiety disorder 1 month after the disease in

Figure 3. ROC-curve of the prognostic model of post-
COVID anxiety disorder
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42% of patients and 6 months after the onset of symptoms
in 23% (Huang et al., 2021; Sher, 2021).

The development of anxiety disorders in the post-
COVID syndrome occurs mainly during the period
between 5-12 weeks after COVID, which corresponds
to the period of acute post-COVID according to the
classification proposed (Fernandez-de-las-Pefias et al.,
2021).

Thus, patients who had COVID-19 in the last 5-24
weeks have an increased risk of anxiety disorders
during this period and therefore require close medical
supervision and sufficient awareness of the likely
symptoms. The level of anxiety was also higher in those
who had COVID-19, as evidenced by a cross-sectional
study of the German population (Béuerle et al., 2020).
Elderly vulnerability to the development of anxiety
symptoms after coronavirus infection has also been
reported (Bergman et al., 2020). The increased level of
state anxiety found in people with COVID-19 indicates
its significant psycho-traumatic potential, combined
with neurotropic effects, which may increase the risk of
mental disorders in the post-COVID period.

Anxiety disorders after COVID-19, as well as in its
absence in the anamnesis, are characterized by complaints
of increased fatigue and a constant feeling of danger.
However, in addition, people with a post-COVID anxiety
disorder reported the presence of autonomic symptoms,
including excessive sweating and tachycardia, a feeling
of inner emptiness, as well as circadian rthythm disorders
in the form of difficulty falling asleep and waking up at
the desired time. It is thought that certain symptoms of
post-COVID syndrome may be associated with immune-
mediated damage to the autonomic nervous system,
causing dysfunction of the autonomic nervous system
(Dani et al., 2021; Larsen et al., 2021).

The COVID-19 pandemic caused serious sleep
and sleep patterns disorders in all individuals. We
found a delay in falling asleep and waking up, which
may indicate a delayed sleep phase disorder. Recent
studies emphasize a shift in circadian rhythm toward
later falling asleep and an increase in daytime sleep in
all occupational groups and a decrease in sleep quality
and duration due to affective symptoms. (Epstein et
al., 2021; Gupta et al., 2020). It is recommended to
use drugs according to chronobiological strategy in
the treatment of coronavirus infection since the role of
a key component of the regulation of human circadian
rhythm — the BMAL1 gene — has been established in
the replication of SARS-CoV-2 (Zhuang et al., 2021).
Sleep control in the human body depends on the balance
between sleep-wake cycles and circadian rhythms
realized by peripheral oscillators and suprachiasmatic
nuclei of the hypothalamus (Kaidashev, 2020). At the
same time, slow and fast sleep play different roles in the
consolidation of memory depending on its modality, as
well as differently affect the psycho-emotional state and
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the tendency to develop anxiety (Shkodina et al., 2020).
Serotonin and dopamine (Tarianyk et al., 2021) play an
important role at different levels of the circadian system.
They also play a key role in the pathogenesis of anxiety
disorders and can act as a common pathogenetic link to
this syndrome.

It is believed that the pathogenesis of the post-
COVID syndrome is partly due to increased levels
of IL-6 and the involvement of mast cells. Thus, the
inflammatory lesion caused by this infection can cause
mental disorders in predisposed individuals, in particular
those with affective disorders (Anaya et al., 2021). The
prognostic model built by us also indicates the level of
personal anxiety as a predictor of post-COVID anxiety
development. Knowledge of contact with a coronavirus-
infected person before a diagnosis of COVID-19 reduced
the risk of post-COVID anxiety disorder in the surveyed
respondents. In addition, we found an increased risk
of developing an anxiety disorder in the post-COVID
period in the presence of complaints of pathological
fatigue and circadian rhythm disorders, manifested by
difficulty falling asleep and waking up at the desired
time.

Further clinical studies are required to determine the
relationship between circadian rhythm disorders and
anxiety in the post-COVID period in order to optimize
the treatment of the post-COVID syndrome. Our study
had some limitations, including small sample size and
a lack of laboratory and instrumental monitoring of
patients with post-COVID symptoms, which should be
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considered when planning future studies.

Conclusion. Summing up, it should be noted that
the overall frequency of detection of anxiety disorders
in the post-COVID period is increasing. Thus, post-
COVID anxiety disorder is of particular importance
for the treatment of the long-term effects of acute
coronavirus infection. It has been established that the
risk of developing post-COVID disorder decreases
with knowledge of the fact of contact with an infected
person prior to the COVID onset and increases with a
heightened level of prior personal anxiety. Circadian
rhythm disorders, in particular sleep phase shift and
abnormal fatigue, may be predictors of post-COVID
anxiety disorder.
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KJIIHIYHI OCOBJMBOCTI
TPUBOYKHOI'O PO3JIALY
B MOCTKOBIJTHOMY CUHJIPOMI
TA TIOIIYK MIOT'0 MPEJIUKTOPIB

Boiiko IMutpo
KaHAUJaT MeIUYHUX Hayk, [TonTaBcbkuit
Jiep>KaBHUM MeIUUHUN YHIBEpCHUTET, YKpaiHa

AHOTaLlif: y CTaTTi y3arajibHEHO Ta OMHMCAHO KIIi-
HIYHI OCOOJIMBOCTI TPHUBOKHUX pO3JaJiB TPU TOCT-
COVID-19 cunapomi. IlcuxidHi Ta HEBPOJIOTIYHI
po3JIaay 3aliMaroTh MPOBIJHE MicIle B CTPYKTYpi MOCT-
COVID-19 cunnpomy. OcTaHHI AOCTIIKCHHS CBITYaTh
PO 301IbIIEHHS 3aXBOPIOBAHOCTI HA TPUBOXKHI PO3JIAIH
y srozeit micns neperecenoro COVID-19. Tlpote moci

. Post-COVID-19 asthenic syndrome. Zhurnal

KIMHNUYECKHUE OCOBEHHOCTH
TPEBOYKHOI'O PACCTPOMCTBA
B IOCTKOBUJIHOM CHUHJAAPOME
N IMIOUCK EI'O ITPEJUKTOPOB

Boiiko ImMutpuii

KaHIUAaT METUIMHCKUX HaykK, [lonTaBckuit
rOCyapCTBEHHBIN MEIUILIMHCKUHA YHUBEPCUTET,
Ykpauna

AHoOTanms: B crarbe 0OOOIICHBI M OMUCAHBI KIIH-
HUYECKUE OCOOCHHOCTH TPEBOXKHBIX PACCTPOMCTB IMpH
noct-COVID-19 cungpome. Ilcuxuueckue u HEBpO-
JOTHYECKHE HApPYIICHUS 3aHUMAIOT BEIyIIee MECTO
B crpykrype noct-COVID-19 cunnpoma. Ilocnennue
HCCIIEIOBAaHHUS CBUICTEIHCTBYIOT 00 YBEIHYCHHUH 3a-
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HE BHUSBJICHO KIIHIYHIX 200 1a00paTOpHUX IPEIUKTOPIB
PO3BHTKY TpUBOKHHX po3namiB miciast COVID-19. Tomy,
METOI0 HAIOTO JOCTIKCHHS OyJIO ONMMCcaTH KIIiHIYHI
0COONUBOCTI TPUBOXKHUX po3naniB y moct-COVID-19
Mepiof] Ta PO3POOUTH MAaTEeMATUYHY IIPOTHOCTUYHY MO-
JeTb ISl BU3HAUCHHS MTOTCHIIMHUX MPEIUKTOPIB TOCT-
KOBITHOTO TPUBOXKHOTO pO3jaay. MU NMpoBeIH KITiHiY-
HE TOCTIKEHHSI «BHIIAJ0K-KOHTPOIB», B SKOMY B3sIIH
y4dacThb 145 J0JOBIKiB Ta XKIHOK, sKi Oyiu po3aiieHi Ha 2
TpyIH, a caMe: ITpyma 1 — marienTH, sSKi mepexBopiIn Ha
COVID-19 mpotsarom ocTaHHiX 6 MicsIiB Ta rpyma 2 —
ocobwu, sxi He xBopinu Ha COVID-19 npotsrom ocran-
HiX 6 MicsuiB. KiiHiYHE 1HTEPB’I0 BKIIOYAIO PEECTpa-
IO CUMIITOMIB JIcOI0TY Ta Yacy JAeOI0Ty MO0 eHi30ay
COVID-19. Ins OIiHKY 3araibHOTO PiBHS TPUBOXKHOCTI
BHUKOPHCTOBYBABCS OIMUTYBaJbHUK TpUBOTH beka. J{is
OIIIHKK OCOOMCTICHOI Ta CHTYalliiHOI TPUBOKHOCTI BH-
KOPUCTOBYBaBCS onuTyBaJibHUK Crinbeprepa-XaHiHa.
CTaTUCTHYHUI aHaNi3 JaHUX TPOBOIIIIN 32 JOIIOMO-
roro nporpamu EZR Statistics 1.54. TpuBoxkHi po3magu
npotsaroM nepmux 6 Micsmie micist COVID-19 po3su-
BaIOTHCS YACTIIIe, HiX Y THX, XTO HE XBOPIB I[IIM 3aXBO-
PIOBaHHSM MPOTITOM OCTAHHIX IIeCTH MicsiB. [lamieH-
TH, Ki epexBopina Ha COVID-19 mpoTsirom ocTaHHIX
5-24 TWXHIB, MAIOTh IMiJBUINCHUN PHU3MK TPHUBOKHHUX
po3NaniB y 1eil mepion, ToMy HOTPEOYIOTh PETEIHEHOTO
MEIUYHOTO HAILMy Ta IOCTATHBOI 0013HAHOCTI IMIOIO
HMOBIpHUX CUMOTOMIB. JIFOIH 3 TOCTKOBITHAM TPHBOXK-
HUM PO3J7aJ0M ITOBIIOMHUIIH MPO HASBHICTH BETCTATHB-
HUX CHUMIITOMIB, BKJIIOUAIOYM IiJBUIICHY MITIMUBICTH i
TaXiKapiro, BITIyTTs BHYTPIIIHHOT HOPOXKHEYI, a TAKOXK
MOPYIICHHS [IUPKATHOTO PUTMY y BUIIIII TPYIHOIIIB 13
3aCHUITIaHHM i TPOOYIHKEHHIM y oTpiOHMiA gac. Ciif 3a-
3HAYUTH, [0 3arajibHa YacTOTa BHUSBICHHS TPUBOXXHUX
posnaniB y moct-COVID-19 nepioni 3poctae. Beranos-
JICHO, IO PHU3UK PO3BUTKY MOCTKOBITHOTO TPHBOXKHO-
TO pO3JTaay 3HIDKYETBCS TIPH 3HAHHI (AKTy KOHTAKTY 3
iH(piKoBaHOW mroauHOI 10 modarky COVID-19 i 3po-
CTa€ MPH MiIBUIIEHOMY BUXITHOMY PiBHI 0COOUCTiICHOT
TPUBOXHOCTI. [lopyIIeHHS IUPKaIHOTO PUTMY, 30KpeMa
3cyB (ba3 CHy Ta MaroJoTivHa BTOMA, MOXKYTh OyTH TIpe-
JUKTOPAMH TTOCTKOBITHOTO TPUBOXKHOTO PO3JIALY.

KurouoBi cioBa: po3naad HACTPOI, TPUBOTA, ITH-
PKaJHUKA PUTM, IUPKAJHUN TOMWHHMK, MOCTKOBIIHUI
CUHPOM, BTOMA, PO3JIaJ1 KTy CHY-HECIIaHHS
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00JIeBaCMOCTH TPEBOXHBIMH PACCTPOUCTBAMHU Y JIIO-
neit mocne neperecenHoro COVID-19. Oxgnako no cux
Mop He OOHAPYXECHBI KIIMHUYECKHUE WU JTa00paTOpHbIC
MPEAUKTOPEI PAa3BUTHS TPEBOXKHBIX PACCTPOWCTB TOCIE
COVID-19. TloatomMy 1enpi0 HAIIErO HCCIEAOBAHUS
OBUTO OTMCAaTh KIMHUYECKHE 0COOCHHOCTH TPEBOXKHBIX
paccrtpotict B mocT-COVID-19 nepron u pa3zpaborarb
MaTeMaTHYECKYIO IIPOTHOCTUIECKYIO MOIETH IS OTIpe-
JENICHAS TIOTEHINANBHBIX TIPETUKTOPOB TIOCTKOBHIHOTO
TPEBOXKHOTO paccTpoicTBa. MBI MIPOBEH KIMHAYECKOE
HCCIIENOBAaHNUE «CITy4aii-KOHTPOJIB», B KOTOPOM TPHHS-
nu ygactue 145 My>XYUH W JKSHIIHH, pa3ieiIeHHBIX Ha
2 Tpymmbl, a UMEHHO: Tpymnma 1 — manueHTsl, mepedo-
nesie COVID-19 B Teuenue nociequux 6 MecsIeB U
rpymmna 2 — nuina, He 6oiepmux COVID-19 B TeueHue
nocnenHux 6 mecsnes. KiimHndeckoe MHTEPBHIO BKITIO-
4ayo pPErucTPalyio CHUMITOMOB Ne0I0Ta M BpPEMEHH
nebrora mo snuzoay COVID-19. Jlnst ouenkn obiero
YPOBHSI TPEBOXKHOCTH YIOTPEONSIICS ONMPOCHUK Oec-
nokoricTBa beka. J[ns oleHKM TMYHOCTHOW W CHUTYaIlH-
OHHOW TPEBOXKHOCTH MCIONB30BaJICs onpocHUK Crmi-
Oeprepa-Xanuaa. CTaTHCTHYECKHHA aHAIN3 JTAHHBIX
MPOBOJMIICS C TMOMOINbI0 Tporpammbl EZR  Statistics
1.54. TpeBoXXHBIE pacCTPOICTBA B TEUCHHE MTEPBBIX 6 Me-
csmeB ociie COVID-19 pa3BuBarotcst yaie, 4eM y Tex,
KTO He 00JIe)I 3TUM 3a00JICBaHNEM B TEUCHHUE MOCIISIHUX
miectu MecsitieB. [lanmenTsl, nepedonepmue COVID-19
B TE€UCHHE MOCIETHUX 5-24 Heaenb, MMEIOT MOBBIIICH-
HBI PUCK TPEBOXKHBIX PACCTPOWCTB B 3TOT IEPHOI,
MOSTOMY HYXXTAIOTCA B THIATEIBHOM MEIUIIMHCKOM
Ha/30pe M JOCTAaTOYHOW OCBEIOMIJICHHOCTH O BO3MOXK-
HBIX cUMITOMax. JIIoou ¢ MOCTKOBHUAHBIM TPEBOKHBIM
pPaccTpOMCTBOM COOOIIMIN O HAJMYUH BETETATHBHBIX
CHMIITOMOB, BKJTIOYasi TOBBIIICHHYIO TOTIMBOCTD U Ta-
XHUKapIUIO, OLTYIIeHHE BHYTPEHHEH IMyCTOTHI, a TaKKe
HapylIeHHe IMPKaTHOTO PUTMa B BUAE 3aTpyAHEHHN
C 3achIIaHWEM U TPOOYXIECHHEM B HYXHOE BpeMs.
Crnemyer OTMETUTh, YTO OOMIas 4acToTa OOHAPYKCHHS
TpeBOXKHBIX paccTpoicTB B nmocT-COVID-19 nepuone
BO3pacTaeT. YCTAaHOBIICHO, YTO PHUCK PA3BUTHS IOCTKO-
BUIHBIX TPEBOXXHBIX PACCTPONUCTB CHIKAETCS TIPH 3Ha-
HUM (aKTa KOHTAKTa ¢ MH(UIIMPOBAHHBEIM YEIOBEKOM
1o Hadana COVID-19 u Bo3pactaer npu MOBHIIIEHHOM
HCXOIHOM YpPOBHE JMYHOCTHOH TpeBoKHOCTH. Hapy-
IICHUS TUPKATHOTO PUTMA, B TOM YHCJIE CMeIIeHue (a3
CHa ¥ TaTOJIOTHYECKask yCTAIOCTh, MOTYT OBITh IIPEIHK-
TOPaMH ITOCTKOBHIHOTO TPEBOKHOTO PaCcCTPOMCTRA.

KnioueBble c10Ba: paccTpoiicTBa HACTPOCHUS, Tpe-
BOTa, IUPKAIHBIA PUTM, IIUPKaTHBIN Yachl, IIOCTKOBHI-
HBIH CHHIPOM, YCTaJIOCTh, HAPYIICHHUS ITHUKJIA COH-00p-
CTBOBaHUE
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MORPHOLOGICAL CHANGES IN SOFT PALATINE TISSUES STANDING BEHIND
OBSTRUCTIVE SLEEP APNEA SYNDROME: GENERAL PATTERN AND ROLE
OF HUMAN PAPILLOMA VIRUS.

Denysenko Roman', Gychka Sergiy?, Nikolaienko Sofia%, Dikhtiaruk Oleksandr!, Naumenko Oleksandr!

"Department of Otorhinolaryngology, Bogomolets National Medical University, Kyiv, Ukraine
Department of Pathological Anatomy, Bogomolets National Medical University, Kyiv, Ukraine

Abstract: snoring and obstructive sleep apnea syndrome (OSAS) are a serious medical problem, as they lead to
a complex of complications from various body systems, disrupt the socio-economic sphere and stigmatize patients.
1o date, a set of treatments has been developed, the most effective of which are conservative therapy using CPAP
and surgical interventions - various modifications of uvulopalatopharyngoplasty. However, only a small number
of studies have elucidated soft palate tissue pathology in patients with chronic and OSAS. But understanding the
morphological changes is one of the key aspects for the development of treatment tactics. The aim of current study
is to justify the choice of surgical intervention in the treatment of snoring and OSAS by description of morphological
changes of the soft palate and to estimate the impact of HPV infection on the progression of soft palatine remodel-
ing. The study included soft palatine tissue samples, which were removed during surgery for snorving and OSAS in
15 patients. Histological (H&E) and immunohistochemical techniques (Ki-67, p16, Human Papilloma Virus). All
patients were divided in two groups according HPV-positivity: 5 persons in HPV-positive group and 10 persons
in HPV-negative group. For indicators were estimated: number of cellular layers (CL), number of intraepithelial
lymphocytes (per 100 epitheliocytes) (IEL), number of vessels per x100 field (NV), Ki-67 proliferation index (PI).
Results shows in HPV+ group: CL - 24,2 (£2,17), IEL - 37,8 (£20,97), NV - 21 (£8,46); PI- 17,6 (¥2,51). In HPV-
group: CL - 6 (+4,78); IEL - 3,3 (£1,77); NV - 10,7 (£2,67); PI - 7,3 (¥2,71). Mann-Whitney criterion shows sta-
tistical significant difference between groups for all mentioned indicators. In conclusion: patients with snoring and
obstructive sleep apnea syndrome had hypertrophy of the soft palate structures caused by changes in epithelial and
connective tissue components. Subepithelial structures underdo the disorganization of connective tissue components
with a violation of the histoarchitectonics of collagen fibers, edema and angiomatosis. Thus, the study revealed a
number of irreversible pathological processes of soft palate tissues, which is the basis for the choice of surgical
treatment tactics including the resection of excess tissue. At the same time HPV-infection leads to more pronounced
changes in the epithelial layer and subepithelial tissue with concomitant inflammation that likely to create a nega-
tive background for further treatment of OSA syndrome.

Key words: soft palate, papillomaviridae, sleep apnea syndromes, viruses, alphapapillomavirus, snoring.

Introduction. Obstructive sleep apnea (OSA) is correlation between OSAS and different cardiovascular

referring to one of the most prevalent sleep disorders
worldwide and is caused by repetitive episodes of noc-
turnal breathing cessation due to upper airway collapse
(Spicuzza, Caruso, & Di Maria, 2015). Frequent and
prolonged episodes of OSA leads to the development
of obstructive sleep apnea syndrome (OSAS) which
includes nocturnal sleep disruptions, decrease in gen-
eral quality of sleep and consequent excessive daytime
sleepiness (Mannarino, Di Filippo, & Pirro, 2012). Clin-
ically, OSAS is manifested by asthenization, decreased
efficiency and decreased cognitive abilities. Meanwhile
OSAS increases irritability, and together with snoring,
leads to a decrease in the quality of life and family
problems [3]. Numerous of studies have shown strong

diseases. These include congestive heart failure, arterial
hypertension and cerebrovascular disorders (Lévy et al.,
2015). Previous studies have shown that patients with
untreated severe OSA have a significantly higher risk of
fatal (OR) - 2.87) and non-fatal (OR - 3.17) episodes of
cardiovascular disease compared with group of healthy
people (Lévy et al., 2015).

The golden standard of the therapy of OSAS is CPAP
therapy (Constant Positive Airway Pressure) of its main
alternative - oral appliances. Randomized clinical trials
show similar improvements in health outcomes between
these two treatments, including sleepiness, quality of life,
driving performance, and blood pressure (Sutherland,
Phillips, & Cistulli, 2015). However, according Clinical
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Guidelines for Obstructive Sleep Apnea and Insomnia
published in 2020, CPAP is being main therapeutic ap-
proach for severe OSA and symptomatic mild-to-mod-
erate OSA. Moreover, individuals with OSA should use
CPAP treatment at all times when sleeping (Sutherland
et al., 2015). However, CPAP therapy can cause signifi-
cant physical and psychological discomfort in patients,
worsen the process of falling asleep, as well as cause ir-
ritation of the skin (Pépin et al., 1995). As a result, a co-
hort of patients with low compliance with conventional
therapy is formed, which requires the use of other thera-
peutic approaches. Newest guidelines consider three al-
ternatives — already mentioned mandibular advancement
devices, hypoglossal nerve stimulation and surgical in-
terventions (Mysliwiec et al., 2020). Among surgical
techniques the most prevalent are different modifica-
tions of operations on the soft palatine and pharynx — the
uvulopalatopharyngoplasty.

Remodeling of oropharyngeal region has shown
higher effectiveness in the treatment of OSA syndrome
[3]. However, only a small number of studies have eluci-
dated soft palate tissue pathology in patients with chronic
and OSAS. D. Friberg et al. have estimated the number of
biopsies of palatopharyngeal muscle in patients with and
without OSA and shown strong differences in the num-
ber of hypertrophied and/or atrophied fibers in patients
compared with controls (Friberg et al., 1998). Yongyi Liu
and collogues established a rat model to describe histo-
logical, ultrastructural, and physiological changes in case
of OSA. Authors shown that study group rats had cardiac
myocyte disarray, vacuolar degeneration and mitochon-
drial abnormalities of myocytes (Liu et al., 2019). B. T.
Woodson et al. published results of 8 patients with OSA
that represent hypertrophy of mucous gland with the di-
lation of ducts. In addition, there had been found focal
squamous metaplasia, disruption and focal atrophy of
muscle bundles, extensive edema of the lamina propria
with vascular dilation (Mysliwiec et al., 2020).

Even less information has been published on the top-
ic of relation between human papilloma virus (HPV) in-
fection and OSA syndrome. According different studies
the prevalence of oral HPV infection varies from 6,9%
in USA with the higher prevalence in man (Gillison et
al., 2012) and 9,3% in the youth population in Sweden
with higher prevalence in woman (Du et al., 2012). Well
know typical HPV-related lesions of the epithelium are
squamous cell papilloma, verruca vulgaris, condyloma
acuminatum and focal epithelial hyperplasia in case of
low-risk HPV and leukoplakia, erythroplakia and oro-
pharyngeal squamous cell carcinoma in case on high-
risk HPV (Feller, Khammissa, Wood, & Lemmer, 2009).
All mentioned changes have common features charac-
terized by hyperplastic, hypertrophic and dysplastic pro-
cesses. Currently only one broad publication highlights
the role of HPV infection in the development on OSA
meaning that this topic is still being understudied (Bald-
win, Chitale, Chen, Worsham, & Yaremchuk, 2017).
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However, the understanding of morphological
changes is one of the key aspects for the development of
treatment tactics.

The aim of current study is to justify the choice of
surgical intervention in the treatment of snoring and
OSAS by description of morphological changes of the
soft palate and to estimate the impact of HPV infection
on the progression of soft palatine remodeling.

Material and methods. The study was conducted
at the Departments of Otorhinolaryngology and Patho-
logical Anatomy of the Bogomolets National Medical
University from June 2021 to August 2021. The study
protocol was approved by the Commission on Bioethical
Expertise and Ethics of Scientific Research at Bogomo-
lets National Medical University (Protocol #126 from
13.11.2019). All patients signed an informed consent to
participate in the study.

Criteria for inclusion in the study were snoring and
OSA stage II (Boudewyns, Marklund, & Hochban,
2007) and low compliance with a history of CPAP ther-
apy. Exclusion criteria were age less than 18 years and
more than 75, pregnancy, severe forms of OSA (stage
III and above), chronic respiratory diseases - COPD,
tuberculosis, bronchial asthma, cancer of any location,
severe comorbidities, anesthesia risk on ASA III scale
and above, deformation of the frontal part of the skull.

Material for the study was soft palatine tissue sam-
ples removed during surgery for snoring and OSAS.
For histological examinations, samples of soft palatine
tissue were fixed overnight in 10% buffered formalin
at room temperature. Fixed tissues were embedded in
paraffin. The H&E sections were prepared according
standard histological method. Slides were examined us-
ing a Leica BX 51 microscope, a Leica MC 190 digital
camera, and the Leica LAS software at magnifications
of 100x—400x. Immunohistochemical staining was
performed to detect expression of Ki-67 (Diagnostic
BioSystems Clone SP6), pl6 (Diagnostic BioSystems
Clone JC2), Human Papilloma Virus (ThermoScientif-
ic Clone K1HS). Morphometric investigations included
the assessment of severity of hyperplasia and hypertro-
phy (number of cellular layers and thickness of epitheli-
al layer) of integumentary squamous epithelium, vascu-
larization (number of vessels), severity of subepithelial
edema, severity of perivascular and diffuse inflammato-
ry infiltration. For this aim Image J software was used.

Statistical analysis was performed using SPSS IBM
Statistics v. 28.0.0.0. Study groups were compared ac-
cording the values of median + confidence interval, medi-
an, number of positive indicators in group, statistical dif-
ference was calculated with non-parametric tests such as
Mann-Whitney criterion (for two independent samples).

15 patients were included in the study and divided
in two groups according the presence or absence of the
HPV-infection (positive expression of anti-HPV anti-
body during immunohistochemistry). HPV-negative
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Parameter Values (SD) S::ifici:ﬁ:tozf
Age, years 48 (£16,23) 33,8
Sex, number of patients
Male 11 -
Female 4 -
Weigh, kg 89,4 (£11,34) 12,68
Height, cm 170,63 (£8,91) 5,2
BMI 30,83 (£2,21) 7,17
ASA class, number of patients
I 7 -
I 8 -

Table 1. General characteristics of the sample.

ISSN 1996-353X
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Figure 1. Papillomatous hyperplasia of integumentary
squamous epithelium.

group accounted 10 cases, correspondingly HPV-posi-
tive — 5 patients.

Results. Table 1 highlights main demographic char-
acteristics of the sample. No statistically significant dif-
ferences were found between two group though they are
not displayed below.

All cases had number of common histological fea-
tures but in different level of severity. These features
were hyperplasia and hypertrophy of integumentary
squamous epithelium (including papillomatous); pletho-
ra of blood vessels and angiomatosis of the subepithelial
connective tissue; edema and disorganization of fibrous
structures and mild inflammatory infiltration of subep-
ithelial tissues. Figures 1-4 shows typical histological
changes in patients.

Representative hematoxylin and eosin staining im-
age showing papillomatous hyperplasia and low-grade
dysplasia of integumentary squamous epithelium. Sub-
epithelial tissues with mild chronic inflammatory infil-
tration, disorganization and edema of connective tissue.
H&E stain, magnification x100.

N e

o ; ] e 0L

Figure 2. Severe hyperplasia of integumentary
squamous epithelium.

Representative hematoxylin and eosin staining image
showing severe hyperplasia of integumentary squamous
epithelium with evenly increased number of cellular lay-
ers and dystrophic changes. H&E stain, magnification
x100.

Representative hematoxylin and eosin staining im-
age showing hyperplasia of integumentary squamous
epithelium, moderate angiomatosis and plethora, mod-
erate chronic inflammatory infiltration of subepithelial
tissues and numerous of intraepithelial lymphocytes.
H&E stain, magnification x100.

Representative hematoxylin and eosin staining image
showing increased number of vessels (angiomatosis),
plethora and connective tissue edema with disorganiza-
tion of connective tissue. H&E stain, magnification x200.

Immunohistochemical study allows to determine the
presence of HPV-infection and the activation of onco-
genesis processes associated with MTS1 protein (posi-
tive reaction p16) (fig. 5-6).

Representative IHC HPV general staining image
showing the composed nuclear and cytoplasmic reaction

T

il
F

lethora and inflammatory
infiltration.
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Flgure 4. Anglomat051s and dlsorgamzatlon
of subepithelial tissues.
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Figure 5. Positive HPV reaction in the squamous
epithelium of oral mucosa.

in the basal layer of stratified squamous epithelium of
oral mucosa and dispersed positive reaction in the den-
dritic cells of underlying connective tissue. HPV IHC
stain, magnification x100.

Representative IHC p16 staining image showing dif-
fuse cytoplasmic reaction in the layer of stratified squa-
mous epithelium of oral mucosa. p16 IHC stain, magni-
fication x200.

Box plot 1 illustrates the statistically significant dif-
ference in the distribution of number of vessels between
study groups.

Box plot 2 illustrates the statistically significant dif-
ference in the distribution of number of intraepithelial
lymphocytes between study groups.

Box plot 3 illustrates the statistically significant dif-
ference in the distribution of number of vessels between
study groups.

Box plot 4 illustrates the statistically significant dif-
ference in the distribution of proliferation index (Ki-67)
between study groups.

Discussion. Current research highlights the morpho-
logical changes of the soft palatine tissues in patients
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Figure 6. Positive p16-reaction in the squamous
epithelium of oral mucosa.

with II stage obstructive sleep apnea syndrome. Despite
statistically significant results and prominent histologi-
cal picture there are several limitations in this research.
Firstly, we did not take into account clinical indicators.
Even more sample was homogeneous except of age of
patients.

Second limitation is quite small size of samples. To
obtain profound results it is recommended to expand
such study and include patients with different stages of
OSA syndrome with different concomitant conditions.
Previously only one study was published regarding role
of human papilloma virus in the development of OSA
syndrome. Baldwin et al. tried to find out whether there
are any differences in the BMI, apnea/hypopnea index,
gender or age between patients with or without oral
HPV-infection (Baldwin et al., 2017). They did not find
any statistically significant differences. In our study we
also did not concentrated on populational and clinical
features of the sample due to its small size. Neverthe-
less, negative results in study conducted by Baldwin et
al. could be connected to only few HPV-positive cases (6
from 99 studied). Accordingly, it sounds logically to re-
peat their research with groups being comparable in size.

Third and very important limitation is the isolated ap-
proach to the inflectional factor. Though human papillo-
ma virus is key pathogen in the epithelial pathology spec-
trum of found changes wasn’t linked only to epithelial
layer. Moreover, oral microbiota is very heterogenous
and includes several hundred to several thousand diverse
species (Arweiler, & Netuschil, 2016). The disturbed bal-
ance of oral biofilms predispose person to many dental
and systemic diseases; bacterial communities play a cru-
cial role in the maintenance of physiological, metabolic
and immunological functions (Kilian et al., 2016). To-
day there is a plot of evidence regarding changes of oral
microbiome in the overweight and obese patients. At the
same time these factors have strong correlation with the
development of OSA (Jia et al., 2020), correspondingly it
is important to study the cross-relation between changes
in oral microbiome and development of upper airways
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Table 2 shows the results of morphometric analysis among the groups.

ISSN 1996-353X
ISSN 2311-6951

HPV-negative Coefficient of HPV-positive Coefficient of
Parameter gt G
group variation, % group variation, %
Number of cellular layers 16 (+4,78) 29.9 242 (£2,17)* 8,96
Number of intraepithelial lymphocytes o
(5 10 ptialoesios) 3,3 (+1,77) 53,54 37,8 (£20,97) 55,47
Number of vessels per x100 field 10,7 (£2,67) 24,94 21 (£8,46)* 40,27
pl6-positivity 0 - 5 -
Ki-67 proliferation index 7,3 (£2,71) 37,12 17,6 (£2,51)* 14,26

* - the presence of a statistically significant difference between indicators before and after surgery, p <0.05 (calculated

using the Mann-Whitney test for unrelated samples).

obstruction. Some studies were conducted previously but
the results are contradictory. For example, P. Jia and col-
leagues failed to find difference in the composition of the
microbiota of salivary glands in patients with or without
OSA syndrome (Jia et al., 2020). However, one study
shows the presence of common respiratory viruses such
as rhinovirus, adenovirus, human metapneumovirus, re-
spiratory syncytial virus, and corona virus in children
with obstructive sleep apnea (Yeshuroon-Koffler, Shem-
er-Avni, Keren-Naus, & Goldbart, 2015). Also, S. Mash-
aqi and D. Gozal published a research dedicated to the
gut dysbiosis in the obstructive sleep apnea induced hy-

Callularity

HP¢-negitive FF Pl bl

Group
Box plot 1. Distribution of the number of vessels
among the groups.

pertension. Scientists stated that gut dysbiosis seems to
be an important factor in the pathophysiology of OSA-in-
duced hypertension (Mashaqi, & Gozal, 2019). Thereby,
furthers studies of the microbiome changes and viral fac-
tors in the development of OSA seems to be relevant and
promising and can bring new light in the understanding
on this condition.

Conclusions. In patients with snoring and obstruc-
tive sleep apnea syndrome, hypertrophy of the soft pal-
ate structures is observed caused by changes in epithelial
and connective tissue components. Subepithelial struc-
tures underdo the disorganization of connective tissue

Mumber_of_vassels

Y- g HiM-parine

Croun
Box plot 2. Distribution of the number of intraepithelial
lymphocytes among the groups.
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Craup
Box plot 3. Distribution of the number of vessels

among the groups.
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Box plot 4. Distribution of proliferation index (Ki-67)
among the groups.
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components with a violation of the histoarchitectonics
of collagen fibers, edema and angiomatosis. Thus, the
study revealed a number of irreversible pathological
processes of soft palate tissues, which is the basis for the
choice of surgical treatment tactics including the resec-
tion of excess tissue.

At the same time HPV-infection leads to more pro-
nounced changes in the epithelial layer and subepithelial
tissue with concomitant inflammation that likely to cre-
ate a negative background for further treatment of OSA
syndrome.
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MOP®OJIOI'TYHI 3MIHU B TKAHMHAX
M’SIKOI'O HITHEBIHHS, IO CTOSATD 3A
CUHPOMOM OBCTPYKTUBHOI'O AITHOE
CHY: 3ATAJIBHA KAPTUHA TA POJIb BIPYCY
IMAIIIVIOMMA JIFOJWUHU.

Jenucenxo Poman!, I'muka Cepriii?,
Hixomnaenko Codisi 2, dixTapyk Oaexcanap’,
Haymenko Onexcanap!

'Kadenpa oropunonapunrosorii, HarionansHuii
MeAuYHuiA yHiBepcuTeT iM. boromonsiis, Kuis,
VYkpaina

2Kadenpa naronoriunoi anaromii, HamioHanbpHui
MeAnyHuid yHiBepcuTeT iM. boromoneis, Kuis,
VYkpaina

AHOTAaLif: XPOIMIHHSA Ta CHHAPOM OOCTPYKTHBHOTO
anHoe cHy (COAC) € cepito3HOI0 MEIMYHOIO MpoOdIie-
MOIO, OCKUIBKH MPU3BOJATH 10 KOMIUIEKCY YCKJIaTHEHb
3 OOKy pi3HHX CHCTEM OpraHi3My, MOPYIIYIOTh COIialIb-
HO-CKOHOMIYHY c(epy Ta CTHUrMaTHU3yHOTh IAIli€HTIB.
Ha cporonnimHiii 1eHh po3po0JICHO KOMIUICKC METO/IIB
JIKyBaHHS, Halle()eKTHBHIIIUMH 3 SKHUX € KOHCepBa-
TUBHA Tepamig 3 BukopuctanuiM CPAP Ta onepatuBHi
BTpy4YaHHSl — pi3Hi Moxudikauii yBynomnamaropapuH-
romtacTukd. OMHAK JIUIIE HEBEJIMKA KIJIBKICTH JOCII-
JUKEHBb 3’siCyBajia TATOJIOTiI0 TKAHWH M SKOTO TIIiJIHe-
OlHHA Yy MAII€HTIB 13 XPOHIYHHM 3aXBOPIOBAHHSM Ta
COAC. Posyminag MOpGHOJOTIYHHX 3MIH € ONHUM 13
KIIIOUYOBUX ACTEKTiB PO3POOKU JiKyBaJlbHOI TAKTUKH.
MeTol0 IOTOYHOTO JAOCHIMKECHHS € OOIPyHTYBaHHS
BHOOpY XipypriuHOTO BTpy4YaHHS MpHU JIIKyBaHHI Xpo-
minasA Ta COAC muisxoM omucy MOPQOIOTiYHUX 3MiH
M’sikoro TiHeOIHHs Ta oiiHky BBy BIIJI-iH(bekmii
Ha MPOTPeCyBaHHS PEMOICITIOBAHHS M SKOTO TiTHEeOiH-
Hs1. JoCHiIDKEHHS BKIIIOYANO 3pa3Kd M’SIKHX TKaHUH
migHeOiHHs, SKi Oynu BIIYUCHI IiJ 4ac omepaii 3 Ipu-
Boay xporinHsa Ta COAC y 15 namientis. [Nicronoriuni
(H&E) Ta imynoricroximiuni metomau (Ki-67, p16, Bipyc
ManiIOMH JIFOMUHM). YCi TamieHTH Oyiu po3aiicHi Ha
IBi Tpynu BianosigHo 1o BITJI-mo3utuBHOCTI: 5 0Ci0 Y
BIUI-no3utuBHi# rpymi ta 10 oci6 y BIIJI-HeraTuBHiii
rpymi. J{ng Moka3HUKIB OLIHIOBAIN: KiNbKiCTh KIITHH-
HuxX mapiB (CL), KiITBKICTh BHYTPINIHBOCTITENiANBHIX
nmimporutiB (Ha 100 emitemionutiB) (IEL), KijdbKicTh
cymuH Ha x100 mome (NV), inmekc mpomidepamii Ki-
67 (PI). Pesynpraru B rpymi BILJI+: CL - 24,2 (£2,17);
IEL - 37,8 (£20,97), NV - 21 (£8,46); I1I - 17,6 (£2,51).
VY rpymi BIUTL: CL - 6 (+4,78); IEL - 3,3 (£1,77); HB -
10,7 (£2,67); 11 - 7,3 (£2,71). Kpurepiit Manna-YitHi
MOKa3y€e CTaTHCTUYHO 3HAYYILY Pi3HHUIIO MK TpyHamMu
3a BciMa 3a3HauCHUMHM TMOKa3HWKaMH. [lijgcyMok: y ma-
LIEHTIB 13 XPOMIHHIM Ta CHHIPOMOM OOCTPYKTHBHOTO
ariHoOE CHY BiA3Hayanacs rinepTpodis CTpyKTyp M’ IKOTO
migHeOiHHS, CIPUYMHEHA 3MiHOI0 KOMIIOHEHTIB eriTe-
JIi10 Ta croy4Hoi TKaHUHU. [lifeniTenianabHi CTPYyKTypH
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MOP®OJIOI'MYECKHUE UBMEHEHHUSA B
TKAHAX MAT'KOI'O HEBA, CTOALIUE 3A
CHHJIPOMOM OBCTPYKTHBHOI'O AITHO39
CHA: OBIIIASA KAPTUHA U POJIb BUPYCA
ITAIINJIJIOMBI YEJIOBEKA.

Henucernxo Poman', Tnuka Cepreii?,
Huxonaenxo Codust 2, Iuxtsipyk Anexcanap’,
Haymenko Ajexcanap!

'Kadenpa oropunonapunronoriu, HannoHanbHbIH
MEIUIMHCKUH yHUBepcUTeT nM. boromonelia,
Kues, Ykpanna

2 Kagempa maTorornuecKoi aHaTOMHH,
HanmonanbsHblil MEAUIIMHCKUI YHUBEPCUTET UM.
boromonsua, Kues, Ykpanna

AHHOTAIMA: Xpall U CHHAPOM OOCTPYKTHBHOTO aIl-
HO? cHa (COAC) sBIAIOTCS CEPbE3HON MEIUIIMHCKOM
npo0sIeMOH, TOCKOIbKY MPUBOASAT K KOMILIEKCY OCJIOXK-
HEHHUI CO CTOPOHBI Pa3HBIX CHCTEM OpraHHU3Ma, Hapy-
MIAIOT COLUAILHO-3KOHOMHUUECKYIO C(hepy U CTUTMATH-
3UPYIOT ManneHToB. Ha cerogHsAmHmii AeHp pa3paboTan
KOMILJICKC METOJOB JIeUeHUs, Hanbosaee 3PPeKTUBHBI-
MH U3 KOTOPBIX SIBIISIOTCSI KOHCEPBATHBHAS TEpamus ¢
ucnonb3oBanueM CPAP u oneparuBHble BMellaTelb-
CTBa — pa3NIM4HbIe MOAM(UKAIIMU B ylomanaroapuH-
romactuke. ORHAKO JHIIb HEOONBINOE KOJIHIESCTBO
UCCJIEI0BAaHUM BBISICHUIO MATOJOIMIO TKAHEH MATKOTo
HeOa y TMAIMEHTOB C XPOHUYECKHM 3a00JIeBaHHEM U
COAC. Ho nonumanue MopQoIOrHuecKuX U3MEHEHHH
SBIISIETCSI OAHUM U3 KIIIOYEBBIX aclEKTOB pa3paboTKu
ne4eOHOI TakTuku. Llenblo TEKyIero MCCiIeIOBaHUs
SBJsIETCS. 00OCHOBAaHHE BBIOOpPA XUPYPIHUECKOTO BMe-
matenbeTBa npu jedeHnu xpana 1 COAC myTtem omnu-
caHMs MOp(OIOTHYECKUX M3MEHEHUH MSATKoro Heba U
ouenku BiausHuA BIIY-undexmun Ha mnporpeccupo-
BaHME pPEMOAEIMPOBaHMSA Msrkoro Heba. Mccienmosa-
HHUE BKIIIOYAJo B ce0s o0pasibl MATKUX TKaHel Heoa,
KOTOpBIE OBUIM W3BSITHI BO BPEMS OIIEPAIlNH 10 XPaILy
n COAC y 15 maumentoB. ['ucronornueckne (H&E) n
uMMyHOTHcTOXUMUYeckre Metoabl (Ki-67, pl6, Bupyc
NanuuIOMbl YesoBeka). Bee manuenTsl ObUIN paszaese-
HBI Ha JIBe Tpymisl cornacHo BITY-nonoxuTensHOCTH:
5 gyenosek B BITU-nmonoxurensHoil rpynne u 10 geno-
Bek B BIIY-orpunarensHoil rpynmne. s mokazarenent
OILICHHWBAJIM KOJMYECTBO KIeTouHbIX cioeB (CL), komu-
YEeCTBO BHYTPHIIUTEIHANBHBIX JuMdoruTos (Ha 100
snurenuonutoB) (IEL), kommuectBo cocymoB Ha x100
none (NV), uanekc nponudepanuu Ki-67 (PI). Pesyns-
tatel B rpymme BITY+: CL — 24,2 (+2,17); IEL — 37,8
(£20,97), NV — 21 (£8,46); [I1 — 17,6 (£2,51). B rpyn-
ne BITY: CL — 6 (+4,78); IEL — 3,3 (£1,77); HB — 10,7
(£2,67); N — 7,3 (£2,71). Kpurepuit Manna-Yurau
MOKa3bIBa€T CTATHUCTUYECKH 3HAUMMYIO Pa3HHIY MEX-
Iy TpylIamMu 10 BCeM YKa3aHHBIM IoKkazaTensim. UTor:
y HAllUEHTOB C XParnoM ¥ CHHIPOMOM OOCTPYKTUBHOIO
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MiATPUMYIOTh JIe30pTaHi3allil0 KOMIIOHEHTIB CITONYyYHOT
TKaHUHM 3 TOPYIICHHSM TiCTOAPXITEKTOHIKH KOJIareHo-
BHX BOJIOKOH, HAOPSAKOM 1 aHTi0MaTro3oM. TaKUM YHHOM,
B XOJi JOCTIDKCHHS BUSBIICHO PSJT HE3BOPOTHHX IMATO-
JIOTIYHUX MPOLECIB TKAHUH M’SKOTO MiAHEOIHHS, 10 €
OCHOBOIO JIJI1 BHOOPY TAKTHUKH XiPYyPridHOTO JIIKyBaHHS,
B TOMY YHCJIi 3 pe3eKIlii Ha/UTUIIKOBOI TKAaHUHU. Y TOW
e yac BILJI-iHdeKIiss mpru3BOaUTh 10 OUIBIN BHpaKe-
HUX 3MiH eIiTeNialbHOrO [apy Ta CyOemiTemianbHOL
TKaHUHM 3 CYIYTHIM 3amajieHHSIM, 10 MOXE CTBOPHTH
HETaTUBHUIA (POH JIS MOJANBIION0 JIKYBaHHSI CHHAPOMY
COAC.

KarwuoBi ci1oBa: cMHIpPOM OOCTPYKTHBHOTO artHOE
cHy, Tictomoriuni 3minu, BILJI-iH(exmis, Xipypridae
BTpy4anHs npu OAC.
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alHOd CHA OTMEYaNIach TUIIEPTPOQPUS CTPYKTYP MSATKOTO
HeOa, BBI3BAHHAS M3MEHEHUEM KOMITIOHEHTOB DITUTEIIHS
U coeAMHUTENbHON TKaHU. [lomdnuTenuanbHble CTPYK-
Typbl TIOIJIEPKUBAIOT JI€30PTaHU3AIUI0 KOMITIOHEHTOB
COCIMHUTEIILHOW TKaHW C HapyIIEHUEM THCTOApXHUTEK-
TOHHMKH KOJIJar€HOBBLIX BOJOKOH, OTEKOM M aHTHOMAarTo-
30M. Takum 00pa3om, B X0/l UCCIIEOBaHUS OOHAPYKEH
PSAI HEOOPAaTUMBIX MATOJOTHYECKUX IMPOIIECCOB TKAHEH
MSTKOTO He0a, SIBIISTIONINXCS OCHOBOM JUIsl BBIOOpA TaK-
TUKH XUPYPrHUECKOTO JICUCHUS, B TOM YHUCIIC U3 PE3eK-
UK U30BITOYHON TKaHU. B To ke Bpems BITU-undpekms
MIPUBOIHUT K 0OJIee BBIPAKCHHBIM U3MEHEHHUAM SITUTEITH-
aJBLHOTO CJIOS M CYOIIUTENNATBHON TKAHU C COITyTCTBY-
IOIIUM BOCHIAJICHUEM, YTO MOXKET CO3/1aTh OTPUIIATEIb-
HbIH poH ms nanpHeimero nedexust cuaapoma COAC.

KiroueBble cJioBa: CUHAPOM OOCTPYKTHBHOTO arl-
HO® CHa, THUCTOJOrH4Yeckue n3MeHeHws, BITY-unpek-
s, Xupypruyeckoe smemareiabctso npu OAC.
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Abstract: the prevalence of kidney stone disease (KSD) and osteoporosis (OP) increases every year. In the pre-
vention of osteoporosis, it is important to consume a sufficient amount of calcium-rich foods in the daily diet, as
well as the use of calcium. One of the important reasons for the insufficient use of calcium-containing products and
medicines is the anxiety not only of patients, but, very importantly, of doctors as much as possible. This has serious
Jjustification, as nephrolithiasis occurs in approximately 5% of the population, and the risk of developing kidney
stones during life is 8-10%. It is believed that secondary hyperparathyroidism, which is caused by hypocalcemia
due to insufficient consumption of calcium-containing products and impaired renal function, leads to increased
bone resorption, formation of kidney stone disease. It is important to consider that against the background of
hypertensive, atherosclerotic kidney disease, tubulo-interstitial lesions of the kidneys with decreasing glomerular
filtration rate decreases the synthesis of 1a-hydroxylase - an enzyme by which 25-hydroxycholecalciferol (25 (OH)
active D3, calcium) form of vitamin D3—1.25 dihydroxycholecalciferol (1.25 (OH) 2D3, calcitriol - D-hormone)
and secondary hyperparathyroidism develops. In this case, the purpose of correction along with the treatment of
urolithiasis (spa treatment, given the attendance of the presence of KSD, to carry out the distance lithotripsy), intake
of active metabolites of vitamin D (should be started with low doses, independent of the initial PTH concentration,

and then titrated based on the PTH response) conducting X-ray densitometry.

Key words: urolithiasis, osteoporosis, hyperparathyroidism, calcitriol.

Introduction. The prevalence of kidney stone disease
(KSD) and osteoporosis (OP) is increasing every year. It
is proved that today the prevalence of OP has reached
the character of a global epidemic - in older women is
20-39%, in men - 9-23% (Rendina et al., 2020). In the
prevention of osteoporosis, it is important to consume a
sufficient amount of calcium-rich foods in the daily diet,
as well as the use of calcium. However, less than 30% of
patients actually receive prophylactic treatment (Harvey
et al., 2017).

One of the important reasons for the insufficient use
of calcium-rich products and medicines is the anxiety
not only of patients, but, very important, of doctors, re-
garding possible provocation or development of kidney
stone disease. This is a serious justification nephroli-
thiasis occurs in approximately 5% of the population,
and the risk of developing kidney stones during life is
8-10%. In men, kidney stone formation occurs 2 times
more often than in women. The most common KSD in
men is over 30 years. Women are characterized by two
peaks - at the age of 35 and in the postmenopausal pe-

riod. The presence of KSD increases the probability of
formation of a new concretion within 10 years by 50%.
The given examples indicate the topicality of the is-
sues of management of patients with comorbid pathol-
ogy - KSD and disorders of bone mineral density for
the treatment of bone tissue as for its treatment calcium
and vitamin D are prescribed. However, according to pa-
tients and some doctors, the use of additional calcium
supplements can provoke the development or progres-
sion of KSD. However, in most cases, both osteoporosis
and the formation of stones do not occur as a result of
prophylactic calcium supplement, on the contrary, as a
result of insufficient content of calcium and vitamin D
in the blood and the development of secondary hyper-
parathyroidism (Cheng et al., 2017). According to the
hypotheses, the calcification of blood vessels is one of
the risk factors for the development of cardiovascular
disasters, as well as the development of KSD, which
increases the development of osteoporosis by releasing
of calcium from the bone tissue and its accumulation in
vessels and kidneys (Rendina et al.,2020). It is thought
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the 25 (OH) vitamin D deficiency and the consequences
of this, secondary hyperparathyroidism one of the mech-
anisms of calcification of blood vessels and the develop-
ment of KSD (Taguchi et al., 2020).

The precursor of cholecalciferol, provitamin D3, is
synthesized in the epidermis from provitamin D3 (7-de-
hydrocholesterol) under the influence of ultraviolet light.
Provitamin D3 is converted to cholecalciferol by thermal
isomerization (at body temperature). In the epidermis,
cholecalciferol binds to vitamin D-binding protein and
in this form enters the bloodstream and is transferred to
the liver. Vitamin-D-binding protein transports other de-
rivatives of cholecalciferol and ergocalciferol, including
1.25 (OH)2D3. Cholecalciferol is found in many prod-
ucts. It is especially rich in fish oil, liver of birds, birds
and fish, as well as in egg white. Ergocalciferol is formed
in the cells of ergosterol plants. Cholecalciferol and er-
gocalciferol are hormonally inactive. In the liver, chole-
calciferol and ergocalciferol are converted to 25 (OH)
D3 (25-hydroxyvitamin D3, calcidiol) by 25-hydroxyl-
ation. 25 (OH) D3 - the main circulating metabolite of
cholecalciferol and ergocalciferol. Therefore, the con-
centration of 25 (OH) D3 can be judged by the content in
the body of all forms of vitamin D. Formed 25 (OH) D3
in combination with vitamin-D-binding protein in cells
of proximal convoluted tubules, 25 (OH) D3 undergoes
hydroxylation. As a result, a hormonally active form of
vitamin D-1,25 (OH)2D3 (calcitriol - D-hormone) is
formed, which is catalyzed by the mitochondrial enzyme
1-o hydroxylase (Cheng et al., 2017). Like PTH, the
D-hormone calcitriol-1.25 (OH)2D3 regulates bone re-
modeling and stimulates calcium absorption in the intes-
tine thereby supporting mineralization. When it is in de-
ficiency, rickets or osteomalacia develop (Povoroznyuk
et al., 2017). As a result of hypocalcemia or vitamin D
deficiency, parathyroid hormone (PTH) production is
activated. Increasing the level of PTH raise the activi-
ty of osteoclasts, which enhance bone resorption. This
effect is mediated by osteoblasts: under the influence of
PTH, they begin to forcibly secrete proinflammatory cy-
tokines (IL-1), which have osteoclast-activating proper-
ties. As a result of bone resorption, the concentration of
calcium in the serum increases as early as 30-60 minutes
after the secretion of PTH. At constantly increased level
of PTH (at a hyperparathyroidism) resorption of a bone
tissue prevails over formation that leads to decrease
mineral density. It is assumed that the increased resorp-
tion of bone tissue in hyperparathyroidism is caused not
only by the activation of proinflammatory cytokines, but
also by accelerated proliferation of osteoclast progenitor
cells. Parathyroid hormone stimulates the production of
components of the organic matrix by osteoblasts. There-
fore, with short-term periodic administration of PTH
(for several days), its anabolic effect is manifested - the
formation of bone tissue. Parathyroid hormone stimu-
lates calcium reabsorption in distal convoluted tubules
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and thereby reduces calcium excretion in the urine, in-
hibits tubular phosphate reabsorption and phosphate
reabsorption. In addition, it stimulates the synthesis of
1.25 (OH)2D3 from 25 (OH) D3 in the proximal convo-
luted tubules, which enhances the absorption of calcium
in the small intestine. Secondary hyperparathyroidism,
which is caused by hypocalcemia as a result of increased
resorption, leads to the formation of a matrix with subse-
quent formation of microliths. Thus, not taking calcium
supplements, and hypocalcemia in most cases leads to
secondary hyperparathyroidism and increases the risk of
KSD (Khan et al., 2017).

There are currently guidelines for the treatment of
osteoporosis in patients with CKD. There are no clear
guidelines for the management of patients with concom-
itant KSD, CKD, and varying degrees of bone mineral
density disorders, for example, in osteopenia.

Purpose of work: to consider tactics of management
of the patient with a comorbid pathology - various de-
gree of disturbance of mineral density of a bone and kid-
ney stone disease on clinical examples.

Descriptions of clinical cases.

Clinical case 1.

Patient M. is 72 years old, menopausal period is 40
years old (physiological). No complaints, she applied
for a routine check-up to rule out osteoporosis. Histo-
ry: KSD (right kidney stone, size 9 by 5 mm), chron-
ic calculous pyelonephritis in remission. Risk factors
of osteoporosis: age over 50 years, hip fracture in the
mother, menopause 40 years, insufficient consumption
of calcium-containing products ( less than 200 mg per
day). Biochemical study: ionized calcium 1.21 mmol/l,
phosphorus 1.2 mmol/l, PTH 88.4 pmol/l, creatinine
78 wmol/l, glomerular filtration rate (GFR) 66,0 ml/
min/73m?. Conclusion of the X-ray densitometry: devi-
ation of the mineral density T-score index of bone tissue
within the age norm. (Fig. 1).

Recommendations.: The tactic of managing this pa-
tient from the point of view of a urologist, given the
attendance of the presence of KSD, is to carry out the
distance lithotripsy. In the future, prophylactic use of
calcium and vitamin D supplements is necessary for the
prevention of osteoporosis and bone fractures. Patient
has secondary hyperparathyroidism prophylactic intake
of active metabolites of vitamin D (should be started
with low doses, independent of the initial PTH concen-
tration, and then titrated based on the PTH response), be-
cause the normal level of blood creatinine and decrease
the GFR. In the future - the monitoring of the level of
ionized calcium, phosphorus.

Clinical case 2.

Patient T., 73 years old, menopausal period 50 years
old (surgical). Complaints: permanent pain in the tho-

racic, lumbar spine. Anamnesis morbi: KSD (stone of
the right ureter, which disrupts the outflow of urine). In
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Fig.1. X-ray absorptiometry protocol of the patient M.

=

Fig.2. X-ray absorptiometry protocol of the patient T.

1980, a ureterolithotomy was performed on the left (re-
moved oxalate stone, size 1.1x0.5 cm). The patient had
a bone compression fracture of L2, L3 of low-energy
character (falling from his height). Biochemical study:
ionized calcium - 1.22 mmol/l phosphorus - 0.98 mmol
/1, PTH - 97.2 pmol/l, creatinine 88 pumol/l , GFR - 56
ml/min/ 1,73m?. Conclusion of the X-ray densitometry
(Fig. 2): the deviation of the bone mineral density index
(T-score) corresponds to osteoporosis.

Recommendations: a drug for the treatment of os-
teoporosis, calcium, vitamin D supplements. Given the
attendance of the lowered GFR (at normal level of blood
creatinine) the patient was prescribed active metabolites
of vitamin D ( should be started with low doses, inde-
pendent of the initial PTH concentration, and then titrat-
ed based on the PTH response. Hypercalcemia should be
avoided), medication for the treatment of osteoporosis
with further monitoring of the level of ionized calcium,
phosphorus, blood parathyroid hormone. From the point
of view of metaphylaxis of KSD - treatment is not de-
manded, appointment with the purpose of prophylaxis of
citrate mixes (Uralit-U, Blemaren) under monitoring of
the urine pH is recommended.

Clinical case 3.

Patient K, 23 years old, menopausal period 3 years
(surgical). Anamnesis morbi: KSD (recurrent coral-like
stone of the left kidney), chronic calculous pyelone-
phritis in the stage of unstable remission. Biochemical
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Fig.3. X-ray absorptiometry protocol of the patient K.
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studies: ionized calcium 1.2 mmol, phosphorus 0.87
mmol/l, PTH 86.2 pmol/l, creatinine 123 pumol/l, GFR
53 ml/min/1.73 m?. Conclusion of the X-ray densitome-
try (Fig. 3): the deviation of the mineral density index of
bone tissue (T-score) corresponds to osteopenia.

Tactics of management of the patient by the urolo-
gist: percutaneous contact fragmentation of a concre-
tion. After the treatment in urology, the recommenda-
tions for the treatment of osteopenia are followed: taking
calcium and vitamin D supplements, but in view of the
decrease in GFR in order to correct secondary hyper-
parathyroidism, active metabolites of vitamin D are re-
quired (should be started with low doses, independent of
the initial PTH concentration, and then titrated based on
the PTH response. Hypercalcemia should be avoided.)

Discussion. Prevention and treatment of secondary
hyperparathyroidism is important because imbalances in
mineral metabolism are associated with CKD-OP, and
higher PTH levels are associated with increased morbid-
ity and mortality in CKD patients. For many decades,
calcitriol and other vitamin D analogs have been the
primary therapeutic option for treating secondary hyper-
parathyroidism in individuals with CKD.

On the other hand, conditions that lead to chronic
kidney disease lead to a decrease in glomerular filtration
rate, which inhibits the process of conversion of vitamin
D into the active form - D-hormone, activating the pro-
duction of PTH, which will accelerate bone resorption
with the development of renal osteopathies (Pludowski
et al., 2018). Thus, the occurrence of secondary hyper-
parathyroidism is a significant predictor of the develop-
ment of disorders of the structural and functional state of
bone tissue. When it is in deficiency, rickets or osteoma-
lacia develop (Povoroznyuk et al., 2017).

The precursor of cholecalciferol, provitamin D3, is
synthesized in the epidermis from provitamin D3 (7-de-
hydrocholesterol) under the influence of ultraviolet light.
Provitamin D3 is converted to cholecalciferol by ther-
mal isomerization (at body temperature). In the epider-
mis, cholecalciferol binds to vitamin D-binding protein
and in this form enters the bloodstream and is transferred
to the liver. Vitamin-D-binding protein transports other
derivatives of cholecalciferol and ergocalciferol, includ-
ing 1.25 (OH)2D3. Cholecalciferol is found in many
products. It is especially rich in fish oil, liver of birds,
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birds and fish, as well as in egg white. Ergocalciferol is
formed in the cells of ergosterol plants. Cholecalciferol
and ergocalciferol are hormonally inactive. In the liver,
cholecalciferol and ergocalciferol are converted to 25
(OH) D3 (25-hydroxyvitamin D3, calcidiol) by 25-hy-
droxylation. 25 (OH) D3 - the main circulating metabo-
lite of cholecalciferol and ergocalciferol. Therefore, the
concentration of 25 (OH) D3 can be judged by the con-
tent in the body of all forms of vitamin D. Formed 25
(OH) D3 in combination with vitamin-D-binding protein
in cells of proximal convoluted tubules, 25 (OH) D3 un-
dergoes hydroxylation. As a result, a hormonally active
form of vitamin D-1,25 (OH)2D3 (calcitriol - D-hor-
mone) is formed, which is catalyzed by the mitochon-
drial enzyme 1-a hydroxylase (Cheng et al., 2017). Like
PTH, the D-hormone calcitriol-1.25 (OH)2D3 regulates
bone remodeling and stimulates calcium absorption in
the intestine thereby supporting mineralization.

Conclusion. The development of tactics for the
treatment of patients with comorbid pathology - various
degree of disturbance of mineral density of a bone and
KSD is a topical issue and requires the introduction of
special algorithms depending on the situation.

Patients with KSD should be determined for calci-
um-phosphorus metabolism, PTH and vitamin D levels,
and X-ray absorptiometry for the purpose of appointment.

In order to prevent the development of KSD in pa-
tients with reduced glomerular filtration rate and sec-
ondary hyperparathyroidism, it is necessary to prescribe
active metabolites of vitamin D and anti-osteoporotic
drugs.
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CEYOKAM’SIHA XBOPOFBA TA
OCTEONIIOPO3 - T'OCTPI IINTAHHSA
KOMOPBIJIHOCTI

Kopnayoaiino Lnns' , Hikitin OJer?,
Himkymaii Oabra® , Camuyk Iasao?

' Crynenr HMYV im. O.0.Boromorbiis, m.Kuis,
VYkpaina

2 TIpodecop, TOKTOp METHYHUX HAYK, 3aBiTyBad
kagenpu yponorii HMY im. O.0.boromonsiis,
M.KuiB, Ykpaina

3 TIpodecop kadeapu BHYTPILIHBOT MEAUIIMHI
No2, moxTop menuyaux Hayk, HMY
iM. O.0.boromoneiis, M.KuiB, Ykpaina

* Acuctent kadenpu yposorii HMY
imM..O.boromoneIis, m.Kuis, Ykpaina

AHOTAaUlifl: TONIMPEHICTh CEYOKaM sTHOI XBOPOOH
(CKX) 1 octeonoposy (OII) 30imbIIyeThCS 3 KOXHHM
pOKOM. Y TIpOQiIaKTHUIII OCTEOMOPO3y BEIHMKE 3HAUCH-
HS BIIIrpa€e BXUBaHHS B TOOOBOMY PaIliOHI JTOCTaTHHOL
KUTBKOCTI MPOJYKTIB, IO MICTATh KaJNbIIH, a TaKOX
3aCTOCYBaHHS TIpernapatiB Kaibllito, Bitaminy D. On-
HI€I0 3 BaXJIMBUX NPUYNH HEIOCTATHHOTO BKUBAHHS
KaJIbIIUMBMICHUX TPOJYKTIB Ta JIKapChbKUX 3ac00iB €
TPUBOTA HE TIIBKH MAIIEHTIB, ajie, 110 TYKe BAXIUBO, i
JKapiB, MO0 MOXKIMUBOTO TIPOBOKYBaHHS a00 PO3BHUT-
ky CKX. Ile Mae cepiio3Hi 0OIpyHTYBaHHS, OCKIIbKH
HedpodiTiaz 3ycTpidaeTbes IpUOIN3HO y 5% HaceseH-
HS, @ PU3UK yYTBOPCHHS KaMCHIB B HHUPKaxX HPOTITOM
KUTTA cTaHOBUTH 8-10%. IcHye myMKa, 1110 BTOpUHHUM
rineprapaTiupeos, SKuii 00yMOBICHHH TiOKaIbIIEMI-
€10 BHACKIIOK HEAOCTATHHOTO BXKMUBAHHS KaJIBI[HBMIC-
HUX TPOIYKTIB Ta MOpyIieHb QYHKINT HUPOK , TIPU3BO-
JUTH JI0 TTOCHJICHHS KiCTKOBOT pe3opOirii, popMyBaHHS
MAaTpHIIi 3 ITOJAJBIINM YTBOPSHHSM MiKpPOJIITIB HHPOK.

MOYEKAMEHHAS BOJIE3Hb 1
OCTEOIIOPO3 - OCTPBIE BOITPOCBbI
KOMOPBUJIHOCTH

Kopnayo6aiijao Wiabsa' , Hukutun Ouer?,
Humkymaii OQubra’,
Camuyk I1aBen OuiekcanapoBuy?

I Crynerr HMY um. A.A. Boromornsiia, r.Kues,
VkpanHa

? TIpodeccop, TOKTOp MEAMIIMHCKHUX HayK,
3aBeAyroImui Kadenpoit ypornoruun HMY
uM. A.A.boromornena, . Kues, Ykpanna

3 TIpodeccop kadenpbl BHyTPEHHEH METUIIMHBI
No2, noxrop menunuHCKUX Hayk, HMY
uM. A.A. boromonena, . Kues, Ykpanna

* Accucrenr kadenpsr yponoruu HMY
uM. A.A. boromonena, . Kues, Ykpanna

AnHoTauus: PacnpocTpaHeHHOCTP MOYEKaMeH-
Hoii 6one3nn (MKB) u octeomoposa (OI1) yBenmuusa-
eTcs ¢ KaKABIM rogoM. B mpodunaktuke ocreomoposa
0oJBIIIOE 3HAYCHHS MMEET YIOTpeOJieHHEe B CYTOYHOM
pannoHe JOCTATOYHOTO KOJIWYECTBA KaJbIIHMHCOAEpIKa-
MUX TPOAYKTOB, & TaKXKE HMCIOIH30BAHUE IPEIapaToB
Kanpiusg u ButamuHa D. OgHOW W3 BaXKHBIX MPUYHMH
HEJIOCTIKEHHSI CyTOYHON MOTPEOHOCTH B KaJBIIUU SIB-
nsieTcst OeCIOKOWCTBO HE TOJIBKO HMAMEHTOB, HO M Bpa-
4eil BepOATHOCTH MTPOBOKAIIMK MOYEKaMEHHOU 0OJIe3HH
OT IpUeMa IMpenaparoB Kalblusa. DTO HMEET Cephe3HOe
000CHOBaHUE, TIOCKOJIBKY C Ka)IbIM TOIOM He]poiu-
THA3 BCTpEYaeTCs MPUOIM3UTENBHO y 5% HaceleHHS,
a pucK oOpa3oBaHMs KaMHEH B ITOYKaX HA MPOTSHKEHUN
#u3HU cocTaBisieT 8-10%. CymecTByeT runoresa, 4ro
BTOPUYHBIN THTIEPIIAPATHPEO3, KOTOPBIA 00YCIOOTCHBIH
THITOKAJBIINEMHUEH BCIIEICTBUE HEIOCTATOYHOTO YIIO-
TpeONeHns KaTbLIuiicoaep KaIlnX MPOLyKTOB M HapyIIIe-

Ukrainian scientific medical youth journal, 2021, Issue 4 (127)
http://mmj.nmuofficial.com

42


https://portal.issn.org/resource/issn/1996-353X
https://portal.issn.org/resource/issn/2311-6951
https://creativecommons.org/licenses/by/4.0/
http://mmj.nmuofficial.com
https://doi.org/10.1007/s00198-016-3773-6
https://doi.org/10.1007/s00198-016-3773-6
https://doi.org/10.1007/s00198-016-3716-2
https://doi.org/10.1007/s00198-016-3716-2
https://doi.org/10.1007/s00198-016-3716-2
https://doi.org/10.1007/s00198-016-3716-2
https://doi.org/10.1007/s00198-016-3716-2
https://doi.org/10.1016/j.jsbmb.2017.01.021
https://doi.org/10.1016/j.jsbmb.2017.01.021
https://doi.org/10.1016/j.jsbmb.2017.01.021
https://doi.org/10.1016/j.jsbmb.2017.01.021
https://doi.org/10.3390/ijms21218183
https://doi.org/10.3390/ijms21218183
https://doi.org/10.1186/s12894-020-00749-5
https://doi.org/10.1186/s12894-020-00749-5
https://doi.org/10.1186/s12894-020-00749-5

Ukrainian Scientific Medical Youth Journal
Issue 4 (127), 2021
Creative Commons «Attribution» 4.0

BaxxmuBo mpuiimaTtu 10 yBaru, 1o Ha TIi TilepTeH3UB-
HO1, aTepOCKIEPOTHIHOT XBOPOOH HUPOK, TYOYyIO-iHTEP-
CTHIIAIHUX Ypa)keHb HUPOK IPU 3HWKECHHI IIBUAKOCTI
KITyOOUKOBOi (PUIBTpaIlii 3MEHIIYETbCS CUHTE3 10-Tif-
pokcuiasu — (EepMEeHTY, 3a JOINOMOIOI0 SKOro 25-Tif-
pokcuxonekansidepon (25(0OH)D3, xamprmimgion) me-
PETBOPIOETECST B akTHBHY ¢opMmy BiTaminy D3-1,25
nuriapokcuxonekanbiidepon (1,25(0H)2D3, kambm-
Tpios — D-TOpMOH) i pO3BHBAETHCS BTOPUHHUI TillepIia-
parupeos. B TakoMy BUITaIKy 3 METOIO KOPEKIIii OPS
3 JIKYBaHHAM CEYOKaM’sIHOi XBOPOOHW (CaHATOPHO-KY-
POpPTHE JIKYBaHHs, 3aCTOCYBaHHS CyMIIeH, TIPOBEICH-
HSl CEaHCIB NUCTaHIIIMHOTO APOOJICHHS KOHKPEMEHTY)
HEOOXIJJHO MPHU3HAYATH aKTHBHI METa0OJITH BiTaMiHy
D (anbhakanpnuaony), 3 HOAATBIINM MOHITOPHHTOM
PIBHSA 10HI30BaHOT'O Kablito, Ghochopy, mapaTropMOHy
KPOBI Ta MPOBEICHHSIM PEHTTCHICHCUTOMETDII.

KurouoBi ciioBa: cedokam’siHa XBopoba, ocTeoro-
PO3, TinepnapaTupeos, KaIbIliTiom.
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HUSI (PYHKIIMU TOYEK, MPUBOIAT K YCHIICHHIO KOCTHOU
pe3opOrmu, HOPMHUPOBAHUIO MATPUIEI C JaTbHEHIITNM
0o0pa3oBaHUEM MUKPOJIHUTHUB MOYeK. BaxkHO mpHUHUMATh
BO BHUMaHHE, YTO Ha ()OHE THIEPTEH3UBHOM, arepo-
CKJIEPOTUYECKOIl OO0JIe3HU IMOYEK, TyOyl0-UHTEPCTULH-
aJbHBIX TOPAKEHUH TOYEK NPU CHWKEHHU CKOPOCTH
KITyOOUKOBOM (DMIIBTpAIIUU YMEHBIIAeTCSI CHHTE3 | 0-TH-
JPOKCHIIA3El — (PePMEHTA, C MOMOIIBI0 KOTOPOTO 25-TH-
npokcuoiekaapuudeporn (25(0H)D3, popmy BuTamuHa
D3-1,25 murnapokcuxonekansimdepon (1,25(0H)2D3,
KaJbIUTPHOI — D-TOPMOH) U pa3BUBaeTCs BTOPUUHBIH
runepnaparupeos. B TakoMm ciydae B LENSIX KOpeEK-
LMY Hapsady C JeYeHHMeM MO4YeKaMeHHOH OonesHu (ca-
HaTOPHO-KypOpPTHOE JieueHHe, NPUMEHEHUE CMeceil,
MIPOBEJCHHS CEaHCUB AMCTAHIMMHOrO IpOOJIeHHA KOH-
KpPEMEHTY) HEOOXUIHO Ha3HauaTh aKTUBHH METaOoIH-
Tl BUTaMuHy D (anbdakanbIuaony), ¢ MOJAITBITIM
MOHHUTOPUHTOM YPOBHA HOHH30BAHOTO  KaJbIIMIO,
docdopy, mapaTrOpMOHy KPOBH U IPOBEACHHEM PEHT-
TeHJIEHCUTOMETPHUU.

Lempro paboTHl OBLIO HA KIMHHYECKUX HpUMEpax
paccMOTpeTh Pa3lUUHbIe TAKTUKU BeIEHHS NAllMeHTOB C
KOMOPOUTHOM MaTOJIOTHEH — MOYEKaMEHHOM O0JIe3HBIO
U Pa3IUYHOM CTENEeHbI0 HapyLICHHEM MHUHEpaJbHOM
MOTHOCTH KOCTHOW TKaHH.

KuroueBble ci1oBa: MouekaMeHHast 00JI€3Hb, OCTEO-
M0pO3, TUIEePIapaTUpe0s3, KaIbLUTPHOIL
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CIMEMHA CEPEJI3EMHOMOPCBLKA JINXOMAHKA YCKJIAJTHEHA
XPOHIYHOIO XBOPOBOIO HUPOK 5/. CT. OIIMC KJITHIYHOT'O BUITAJIKY

ManbuykoBcbka Mapis', JlikcyHoBa Jlroqvuia’

'Hauionanpuuit Memuunuii yaisepcuret iMeni O.0. Boromonsis, m.Kuis, Ykpaina
’Kananaar MeanIHuX Hayk, TonoBHui jikap JY «IlacturyT Hedpomorii HAMH Vkpainm»

Anomauyin: oanuil KIIHIYHUL UNAOOK OEMOHCMPYE HAUMSICUE YCKAAOHEHH S CIMelHOT ceped3eMHOMOPChKOT
auxomanxu (CCJI) - aminoiooz nupox ma 6ypxaugy esomoyiio ypasicenns nupok npu CCJI 3a ¢iocymnocmi iKy-
sanns. Yonogix, sipmen 3a nayionanvnicmio, 62 poKu, 36epHY8Cs 34 KOHCYIbMAYIEIO 3i CKAP2aMu HA NIOGULYEHHS
memnepamypu mina npomseom micays oo 38 °C y eeuipni 200unu, yacme ce408UNYCKAHHA, 3a0apeieHHs cedl 8
memHuil konip. Bioximiune 00CaiodicenHs Kposi 8UABUNL0 NIOBULYEHHSl MAKUX NOKAZHUKIG: KpeamuHiH-489 MKMOonb/1,
cevosuna 28,3 mkmonwv/1, cevosa kucaoma 619 mxmonv/n. LLIKD-6mn/xs. I[lposedena bioncis cauzo80i woxu Ha ami-
7101003 - 0enozumis aminoidy He suseieno. Bcmanosneno diacnoz CCJI, XXH 50. cm. Tlouamox nixyeanwns. Bema-
noenenns kamemepy Tenxxoghgpa. Jlikyeanns nocmitinum ambyramopuum nepumoneanvrum oianizom (I1AI1)]) 6
pexcumi 4 obmina posyunom emorosu 1,36% 2,0 n. Juuamika aikyeanHs nosumuena 3a HAA6HOCMI NOCMIHOIO
samicnoi mepanii. Ocobaugicmio 0ano20 KIIHIYH020 SUNAOKY € NIOCIYRHUL PO36UMOK 6MOPUH020 (AA) aminoioo-
3) Y HEKOHMPOIbOBAHO20 NAYIEHMA 3 PO3GUMKOM MEPMIHATbHOI cmadii XxpoHiuHoi xeopobu Hupox (XXH). [anuii
BUNAOOK OEMOHCMPYE HEOOXIOHICIb NOCMIUH020 0OCMENCEeHHA Ma JIKY8AHHA X60PUX 3 MEPMIHAIbHOI CMAOdIEo

XXH Hupxo6010 3amMicHOI0 Mepaniero, wo 3HAYHO 3HUNCYE AKICMb HCUMMA NAYIEHMA.

Kurouosi ci1oBa: aminoinos, ciMeiiHa cepe13eMHOMOPChKA JTNXOMaHKa, He()POTHYHUI CHHIPOM, HUPKOBA HEI0-

CTaTHICTh, IEPUTOHCATBHHN Tiali3

Beryn. CimeifHa cepea3eMHOMOPCHhKA JIMXOMAaHKa
(CCJI) - ne cnankoBe ayTOCOMHO-PEIIECHBHE ayTo3a-
najbHE 3aXBOPIOBAHHS, SKE XapaKTEPU3YEThCS Mepio-
JUYHUMH HanaJaMu JIUXOMaHKH 13 3alajeHHsIM odepe-
BHHH, TUIEBPH, CYINIOOIB Ta WIKIpH, SKi 3aBEPIIYIOTHCS
CaMOCTIHHO.

Cimeilina cepenzeMHoMopchka nuxomanka (CCJI) e
BIIHOCHO PIJIKICHIM 3aXBOPIOBaHHSM YacTOTa 3aXBO-
PIOBaHOCTI 3aJIKUTh BiJ| HAI[IOHAJIBHOI MPUHANICKHOC-
Ti. Halfuacrinie XBopitoTh 0COOH cepe3eMHOMOPCHKOTO
noxopkenHs (Kucuk A., Gezer 1. A., Ucar R. & Karahan
A.Y.,2014).

Cepen BipMeH (Ha ITiICTaB1 €MiIeMiOIOTTYHUX TaHUX
cepesl BipmeHchkoro HaceneHHs JliBany 1 Kamidopwii)
ominoyHa nomupeHicts CCJI cranoBuTh 1 BUNIaNOK HA
500 ocib 3 gacToToro resa 1 Ha 7, y TypKiB IpHOINU3HO
1 Bunanox Ha 1000 Hacenenns (Yalginkaya F. & Turkish
FMF Study Group., 2005), y apa0iB MOIIUPEHICTH MOXKE
ckianaru 1 Bunagok Ha 2600 HaceneHHs y JITeH, a yac-
ToTa reda - 1 Bunanok Ha S50.

YooBiKM XBOPIIOTH YaCTiIle 32 XKIHOK Yy CITiBBiIHO-
menHi 2:1. XBopoOa Halvacrinie MaHigecTye y Bimi 10-
20 poxkiB. 3 ycix xBopux Ha CCJI 50-60% monommie 10
pokiB, 80-95% monoamue 20 pokiB Ta 5-10% crapue 20

pokiB. Tlodatok y oci6d crapmie 40 pokiB € PiIKiCHUM,
omHak tparuiseTbes (Kucuk et al., 2014).

Hiarno3 CCJI cTaBUThCS HA OCHOBI KJIIHIYHUX CUMII-
TOMIB Ta MiJTBEPKYETHCS CTHIYHUM ITOXOKCHHSAM Ta
cimeiiHoto icropiero. KiiHiuHa niarHOCTHKa 0a3yeTbes
Ha HasSBHOCTI KpHTepiiB 3ampomoHoBaHmx FEurofever
(Gattorno et al., 2019). Li kpuTepii BUMararoTb HassBHO-
CT1 MiATBEp/KyIodoro reHoruny MEFV Ta npuHaiiMHi
ofHieT 3 HACTYNMHUX YOTUPHOX KIIHIYHUX OCOOJIMBOC-
TEW: TPUBAJICTh €Mi30/iB BiJl OJHOTO JO TPHOX JHIB,
apTpurt, OUTb y Tpynsx ado Oub y ®uBOTI. SIK BapiaHT,
y BUNagkax 0e3 MmiaTBepKyrodoro reoruny MEFV,
MAIieHT MTOBUHEH MaTH MPWHANMHI /Bl 13 3a3HaYEHUX
Buie o3Hak (Ben-Zvi et al., 2015).

AKTyanbHICTb JaHOI POOOTH MOJISITa€ B TOMY, IO Of-
HUM 3 HalTsokunx ycknagneHb CCJI € BropuHHMIA ami-
J101103. YV mi3HO JA1arHOCTOBAHUX Ta HEJKOBAHHUX IIaIli-
€HTIB PO3BHUTOK aMiNOiN03y MPU3BOAUTH O XPOHIYHOI
xBopobu Hupok (XXH) 3 mopymieHHs iX GyHKIH, 110
BUMaraTuMe B MOJANBIIOMY 3aMiCHOI HUPKOBOI Tepartii
(MagakiS., Parks R., Vinters H. V. & Khanlou N., 2019).

Merta. [IpoBecTr aHami3 KIIHIYHOTO BUITAKy B paM-
KaX OHOBJICHMX PEKOMEHIALIH MO0 JaHOTO 3aXBOPIO-
BaHHA. [lomynspusysaru 3nansas npo CCJI cepen me-
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JMYHUX MPAI[BHUKIB Ta HACENICHHS 3 METOK PAHHBOTO
IIarHOCTYBAaHHS JaHOTO 3aXBOPIOBAHHS Ta YHUKHCHHS
PO3BHTKY TSDKKUX HACIIIIKIB

Onuc kainiyHoro Bunaaky. Yonosik, 62 pokw, Bi-
PMEH 3a HaIllOHAIBHICTIO 3BEPHYBCS Ha KOHCYJIBTAITIIO 31
CKapraMi Ha IiIBUIICHHS TEMIIEPATYPHU Tijia MIPOTATOM
Micsns 1o 38°C y BedipHi TOIUHH, YacTe CEYOBHITYC-
KaHHs, 3a0apBJICHHS cedi B TeMHHH Komip. [1pu nerans-
HOMY 300pi aHaMHe3y XBOPHH BKa3ye, IO MPOTATOM
JKUTTS HOro TypOyrOTh 0OJII B KOJIIHHOMY Ta HaJIIl ITKO-
BO-TOMUJIKOBHX CYIJIO0ax, MEPiOWYHI MiAHATTSA TeMIle-
parypu, nepioguuHi 6omi B kuBoTi. AT — 145/100 Mm
pT.cT. JlaHUM cHMITOMaM XBOPWH yBaru He MPHUILISB
Ta BB)XKAB II¢ TIPOSIBOM FOCTPOi PeCHipaTopHOi BipyCcHOT
iH¢exmii. CiMeliHUil aHaMHE3 BCTAHOBUTH HE BIAIOCS
Yyepes paHHIO CMepTh OaThKIB Malli€HTa.

AHamHe3 XBopoOu: 3a MicsIb 3BEPTABCS 3 aHAJIOT1Y-
HUMU CHUMIITOMaMH JIO ypoJjiora, Oyio MpOoBeICHE JIKY-
BaHHS, 3aCTOCYBaHHS MPOTUMIKPOOHHX Mpenaparis, 10
HE JIaJI0 KIIIHIYHO 3HaYyImoro eekty. byno mposeaeHo
nocimkeHast Ha PSA 6,75 (N no 4). [Ipoenene napa-
pextanbHe Ta Y 3] 1ocipKeHHs epeaMixypoBoi 3a10-
3W BCTAHOBJICHHWHU JiarHo3 - JloOposikicHa rimepruiasis
MepeaMiXypoBoi 3aJI03H.

Jani 00’eKTMBHOrO OOCTEXEHHs: 3arajlbHHUH CTaH
CepeZIHbOT BaXKKOCTI, CBIOMICTh — sicHa. bynoBa Tina
MPOTIOPITiiiHa, KOHCTHTYIiS HopMmocrteHiuHa. Illkipa:
Omima, cyxa, elacCTHYHICTh, BUJIUMI CIM30BI OOOJOHKH
6e3 3MiH. [liamKipHO-)KUPOBa KIIITKOBHHA PO3BHUHEHA,
MIKipHA CKJIaJIKa- 2 CM.

Onis KiCTKOBO-CYTII0O00BOT CHCTEMH — CyTIIOOH Bi-
3yallbHO HE3MIHEHI, IPH MaIbaIlii IpaBoro KOJIHHOTO
CyIJ100y BHHHUKAE OOJLOBHIA CHHIIPOM.

Onsan muxanbHOT cuctemu: Tormorpadivna Ta mopie-
HsJIbHA MEepKycis 0e3 3MiH. [Ipu aycKynbTamii- quxaHHs
BE3UKYJISIpHE HaJ oOoMa JiereHsMu. Kpemiraltis BiacyT-
HSL.

Ormsn xuBora: dopMa >XHUBOTA IpaBUIbHA, 0e3
BTSTHCHB | BUIIMHAHB, BUIUMOI ITEPUCTAIBTUKH HEMAE.
[Tynok BTsIrHYTHHA. Po3nupeHHst mimKipHUX BEH Tepe-
JTHHOT YepEeBHOI CTIHKH, TPWX HE crioctepiraerbes. [Ipu
MMOBEPXHEBIH Maybnamii OOII0YOCTI 1 MYSI30BOT HANPYTH
MepeHbOi YepeBHOI CTIHKM HE BHsABICHO. CHUMITOM
[I{orkuHa-biroMOepra HeratuBHUHN. [TTMOOKa Mabais
0e3 3MiH. HrokHil Kpaif me4iHKY 3HAaXOAUTHCS 01T Kparo
pedpoBoi nyru. Myskuid, 3aKpyTIIeHHH, 6€300IICHHUMA.

Cenesinka He MaIbITyEThCS.

[1in yac mabopaTopHOro OOCTEIKSHHS BUSABJICHI: 3HU-
JKeHI TMOKa3HUKU remorio0iny 104-97 r/n (Tabm. 1),
3HW)KEHI 3HAYCHHS epUTPOIMTIB- 3,34x10*!%/1., mpu-
ckopere IIIOE — 28 mm/xB. Takox B 3arajpbHOMY aHa-
i3l KpoBi: jehkouty - 4,9x10*°, mimdoruru- 15,7%,
MoHOIUTH -4,5% , HeHTpodimm- 77%, 6azodimm — 0%,
eoznHOG1H-2%.

B 3araseHOMY aHami3i cedi mpoteinypis 1,97-2,86,
eputporutypis 200-300 B 11/3 31 3HWKESHOK MUTOMOIO
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Baroro 1005-1007, com okcanaris, neiikouutu 10-20 B
no:mi 30py, 1-2 rianiHoBi UIIHAPY.

BioximiuHmii aHai3 KPOBi MIPOIEMOHCTPYBAB ITiABH-
IICHI MTOKa3HUKHU KpeaTwHiHy 626,3-976 MMomb/i, ce-
youHHM 31,15-68 Mmoiw/1, ceuoBoi kucioru 300-525,4
MKMOb/1, AJIT -52-55 Oxn/n, docdopy 1,8-3 Mmons/m,
Kamo — 6,5-7,1 MMons/n. 3araapHuii 010K - 65,8 /1,
anpOyMmin — 36 r/i, mmoko3a 4,8 mmone/n, ACT — 34
On/n, 3MeHIIIeHHS KaJIbIOo - 2,1 7MM0IIB/1. 3HIKEHI 1T0-
Ka3HUKH MIBUJKOCTI KIIyOOUKOBOi (inbTpamnii - 6 Mi/XB.

[Moxazuuku koarymorpamu: MHO- 1,19, IITI- 84%,
AUTY- 33,1 cek.

XBopuii O., 1959 p.H. OyB rocmitaiizoBaHui 10 BiJ-
JIIeHHST HepoJIoTii Ta ializy yepe3 YCKIIaJHEHHS cTa-
HY BHACJIIJIOK HAPOCTAHHS HUPKOBOT TUCHYHKIIIT.

Ha migcraBi KiIiHIYHEX, 1a00paTOPHUX TOCTiIKEHB
Oyna 3amiio3peHa cepel3eMHOMOpPChKa JIMXOMAaHKa.
3rigHo ganux Y3/1: po3Mipu HUPOK Ta TOBIIMHA IapeH-
XIMH BIAMOBIAAIOTh HOPMAJILHUM 3HaYeHHSM. [Tomais-
11 JTOCIHIJDKEHHS TOJIATalld Yy BUSABICHHI SAA Oinka
KpOBI, BUIBHHX KaIlla JaHIoriB B Kposi (172 mr\i, HOp-
Ma 3,3,-19,4), BibHHX NIMOJa JAHIIOTIB B KpoBi (129
mr\i, HopMa 5,71-26,3). [Ticis npoBeaenoi 6iomcii ciu-
30BO{ IIOKHU Ta SICEH aM1JIOi/l HE BUSIBICHO.

3a HEBIAKJIAJHAMHU TOKa3aHHAMHU (TiepKaiemis,
301JIBIIEHHSI TIPOSBIB a30TeMil) BCTAHOBJICHO JiaTi3HHUHA
JIBYXXOJOBHI KaTeTep B APEMHY BEHY Ta pO3II0Yaro ce-
aHCcH remMozianizy. B momanpimoMy iMIuIaHTAaIlis KaTeTe-
pa Tenkodda B dyepeBHy MOPOXKHUHY Malli€HTa (3TiAHO
BHUOOPY MalieHTa) IepeBeCHO Ha JIIKyBaHHS MOCTiHHIM
aMOyJIaTOPHUM MIEPUTOHEATBHUM /1iaJTi30M.

JliarHocTHYHA OLIIHKA:

OcHoBHu# miarHo3: CiMmeiliHa cepea3eMHOMOPCHKa
nmuxomanka. XXH 5x ct. Bropunna nedpomnaris. ITATI/I.

VYknaaenus: AprepianbHa rineprensid | ct. Anemis [
CTYTIEHS TSXKKOCTI.

CynyTHi 3axBoproBaHHs: [loOposikicHa rinepruiasis
nepeaMixXypoBoi 3aJ103H.

OOTrpyHTYBaHHS JIIarHO3Y:

Bcranopnennst nmiarnody CCJI mo giarHOCTHYHHM
KpUTEpisM: TPUBAIICTb €Mi30[iB Bil OAHOTO IO TPHOX
TTHIB, apTpUT, O1JIb Y )KUBOTI, €THIYHE TIOXO/KEHHS (Bi-
pMeEH).

Bceranosnenns niarno3y -XXH 57 cT. mo mokasHu-
kaMm [1IK® Ta kpeaTHHiIHY KPOBI.

B mpomeci mocTaHOBKY AiarHO3y BUHUKAJIN TPYIHO-
L1 OCKIJIBKH:

1. HeMOXIUBICTh MiATBEP/DKEHHS aMiJIoino3y HU-
POK IJISIXOM TpOBeNeHHsS O10mcii HUPOK udepe3
TepMmiHanbHY cTanio XXH;

2. BigmoBa martieHTa B MOJAIBIIOMY OOCTEXEHi Ha
JIKyBaHHI;

[Iporuo3: HeoOxinHICTh MOCTIHHOT HUPKOBOI 3aMic-

HOT Teparnii 3 perysipHuM 0OCTe)eHHAM. Bucokuii pu-
3MK CHCTEMHOTO aMiJI0i03y.
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JlikyBasipHa TaKTHKa, IO OyJia 3aCTOCOBaHA Y JaH020
MaricHra:

1. TlamienTy Oymo 3alpOITOHOBAHO METOIH 3aMiCHOT
HUpKOBOi Teparii. Hum Oymno o6paHo mocTidHMiA
amOynaropHuit nepuroneanpuuit miani3 (ITAIL).
JlixyBanns [TAIT]] B pexxumi 4 oOMiHa pO3IHHOM
mmoko3u 1,36% 2,0 m;

2. JlikyBaHHs apTepianbHOi rineprensii : Tab. Kon-
KOp SMr/mo0y per os;

3. JlikyBaHHS aHeMil:

a. Cydep 100 Mr B/B KparenbHo;
b. Mipuepa 50 MKT m\KII;

4. Kopexkuis kanpniii-pocdoproro odminy: Kanb-
i arerat 1 Tab per os 3 p/meHsb mia vac 1xi;

5. Kopexuis rinepyparemii : Anenypik 40 Mr/neHs per
0S, ITiJ1 KOHTPOJIEM IMOKa3HHUKIB CEY0BOI KUCIIOTH;

6. CummTomarndHe JikyBanHs : [0ympoden 200 mMr
per os, npu migsuineHHi T Tina;

7. Baknunariis Emkepikc B 40 mr B\M;

8. KoHTpomb: 3arampHOro Ta 0i0XiMIYHOTO aHAIi3y
KpOBI;

9. Kourpons 0OMiHy 3aimi3a (hepuTHH, 3araipHe 3a-
730, % carypauii Tpanchepuny);

[pu owiHmi JiKyBaHHS XBOPOTO CIIOCTEpIraiack mo-
3UTHBHA JuHaMika. [licis mpu3HaYeHOoro JiKyBaHHS Ta
MepeBEICHHsT HA TOCTIHHUI aMOyJIaTOpHUI IepUTOHE-
QIBHUHA Jiaii3 CHOCTEePIraloch 3MEHIICHHS TaKUX II0-
Ka3HUKIB 010XIMIYHOTO aHaTi3y KPOBi: CEUOBHHA, Kpea-
THHIH, cedoBa kuciora ( Puc. 1,2). [IpocmigkoByBanach
MOKpaIeHa eKcKpelis kamito Hupkamu (Puc. 3) gepes
3MEHIIICHHS HOT0 KOHIICHTpaIlil B KpoBi. XBOPHIA BiaMi-
YaB IMOKpPAIICHHS 3arajlbHOTO CTaHy, 3MCHIIICHHS CHMII-
TOMIB HapocTaro4oi ypemii. OmHaK XBOpHi MOTpeOye
MOCTIHHOTO JTIKYBaHHSI HUPKOBOO 3aMIiCHOIO TEpAIi€lo.

[Ipr3HayeHHsT KONXINUHY € OCHOBHUM METOIOM JIi-
kyBaHHs CCJI, mo 3amobirae po3BUTKY aMiJIoimo3y
HUpPOK.B nmaHoMy BHIanKy MpHU3HAYCHHS KOJXIOUHY €
HEMOXKJIMBUM, OCKUIBKH HOTO J03YBaHHS 3aJICKUTH BiJ
IIK®, namient mae XXH 51. ct. 3 Hagunsskoro LK.
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BucnoBku. Jlanuii BUIAZOK € ILIKABHM, OCKIIbKH
amioino3 HUpoK € mizHiM ycknagaerasm CCJII, mpo €
JIOCUTH PIKICHUM 3aXBOPIOBaHHAM. [Ipy BCTaHOBJEH-
HI JJAaHOTO JIiarHO3y OCHOBHOIO METOI0 € 3armo0iraH-
Hs BUHUKHEHHs aminoigosy (Siligato R, Gembillo G,
Calabrese V, Conti G & Santoro D., 2021). J{anuii nari-
€HT ITHOPYBaB MaJjli KJIIHIYHI CUMIITOMH, 110 WMOBIpHO
JIOTIOMOTIIA © BCTAHOBUTH OCTaTOYHMU JiarHO3 paHilie
Ta 3amolirtu OypxJMBOMY TMepediry 3aXBOPIOBAHHS.
ToOTO onucaHuid KIIIHIYHHNA BUITAJIOK JEMOHCTPYE €BO-
nronio ypaxkeHHs HUpok rmpu CCJI mpoTsaroM >kKUTTs na-
IIEHTA 32 BiJICYTHOCTI JIIKYBaHHS.

AHaji3 KJIIHIYHOTO BHIIJKy JOBOJHTH, IO Ii3HO
niarHoctoBaHa Ta HenikoBana CCJI miaBuInye pusmk
BUHUKHEHHS XXH, cCTeMHOro aMijoifo3y Ta IiJBH-
IIy€ PU3UK CMEPTHOCTI XBOpOTo. Takok 1aHUil BUTIAIO0K
JIOBOIUTH HEOOXITHICTh MOCTIHHOTO JIIKYBaHHS XBOPUX
3 TepMiHaIbHOW cTajgicro XXH HHPKOBOIO 3aMiCHOMO
Tepamieo. 3a BiJJICYTHOCTI HUPKOBOI 3aMicHOi Tepamii
SIKICTB YKHTTS TAIliEHTa ICTOTHO 3MEHIIIYEThCS Ta ITiJIBU-
IIYIOTHCS PU3UK CMEPTEIILHUX HACIIJIKIB.

Ha ceoronni ITATI/] € omHuM 3 HAONITUMATBHIIIIM
BapiaHTOM MIATPUMAHHS TaKUX XBOPHX Ha aMOyiaTop-
HOMY piBHI. [HII KJIiHIYHI JTOCIiMXKEHHS BKa3ylOTh Ha
e(DeKTUBHICTh JIIKYBaHHS JAaHOTO YCKIJIAJIHEHHS TpaH-
crutanTariero Hupok (Granak et al., 2020).

Konduik inTepeciB. ABTOpH 3asBISIOTH NMPO Bil-
CYTHICTh TIOTEHIIIMHNX Ta SBHUX KOH(QIIIKTIB IHTEPECIB,
OB’ SI3aHKX 3 PYKOIIHCOM.

dxepena ¢inancyBanns. JlaHe IOCTiIKCHHS He
OTPUMAJIO 30BHIIIHBOTO (hiHAHCYBaHHS.

ABTOpPCBKI BHecKH: 30ip, aHaNi3 Ta IHTEPIpPETAIliio
JAaHUX, 3a3Ha4eHuX y poOoTi - [1.M., HanucaHHs pooo-
™ - [I.M., JLJL.

3rona Ha my6Jaikaunio. Bci aBropu mpoumrtanu i
CXBaJIMJIM OCTATOYHWHU BapiaHT pykomwmcy. Bei aBropm
JIAJIK 3ro/ly Ha MyOJiKaIlio IbOTO PYKOIIUCY.
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FAMILIAL MEDITERRANEAN FEVER
COMPLICATED BY CHRONIC KIDNEY
DISEASE STAGE 5 DESCRIPTION OF THE
CLINICAL CASE

Palchukovska Maria!, Liksunova LyudmilaZ

' Bogomolets National Medical University, Kyiv,
Ukraine

2 Candidate of Medical Sciences, Chief Physician
of the Institute of Nephrology of the National
Academy of Medical Sciences of Ukraine

Abstract: this clinical case demonstrates renal am-
yloidosis — the most severe complication of familial
Mediterranean fever (FMF). This clinical case gives an
example of rapid evolution of renal failure in the lack
of treatment. 62 years old man, Armenian, consults a
physician with such complaints as evening fever up to
38° for a month, frequent urination and dark urine. Bio-
chemical blood test revealed an increase in the following
indices: creatinine-489 pmol / 1, urea 28.3 umol / 1, uric
acid 619 umol / 1. GFR-6ml / min. No amyloid depos-
its were detected by biopsy of the buccal mucosa. The
diagnosis of FMF, chronic kidney disease (CKD) stage
5. Initiation of treatment. Tenkhoff catheter installation.
Treatment includes continuous ambulatory peritoneal
dialysis (CAPD) in mode 4 exchanges with a glucose
solution of 1.36% 2.0 liters. The dynamics of treatment
is positive in presence of constant replacement therapy.
A feature of this clinical case is the insidious develop-
ment of secondary (AA) amyloidosis in uncontrolled
patient, which leads to the development of end-stage
chronic kidney disease (CKD). This case demonstrates
the need of constant examination and treatment of the
patients with end-stage CKD by renal replacement ther-
apy, which significantly reduces the quality of patient's
life.

Keywords: Amyloidosis, familial mediterranean
fever, nephrotic syndrome, renal insufficiency, peritoneal

dialysis
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CEMEWHAS CPEJIM3EMHOMOPCKASI
JINXOPAIKA OCJIO)KHEHHAS
XPOHUYECKOM BOJIE3HBIO ITOYEK 5]1. CT.
OIIMCAHUE KIIMHUYECKOTI'O CIIYYASL.

Manapuykosckast Mapusi', JlukcyHoBa Jlrogmuia®

! HauoHanpHbI MEAMIIMHCKUI YHUBEPCUTET
uM. A.A. boromosnsia, Kues, Ykpanna

2 Kaauaar MeTUIMHCKUX HayK, [JIaBHbIHA Bpad I'Y
«MuctutyT Hedponorun HAMH VYkpaunsn»

JlaHHBIA KJIMHUYECKUN Clly4all TEMOHCTpUPYET Tsi-
JKEJI0O€ OCJIOKHEHHE CEMEWHOW Cpelrn3eMHOMOPCKON
muxopanku (CCJI) - aMuI0ua03 MoYeK u OypHYIO 3BO-
monuto nopaxenus noyek npu CCJI mpu OTCyTCTBUH
nedeHus. MyxX4uuHa, apMsSHHMH [0 HAlMOHAJbHOCTH,
62 roma, oOpaTuiics 3a KOHCYJIBTallueH ¢ xajlobaMu Ha
MOBBIIIEHUE TeMIlepaTypsl B TeueHue Mmecsua ao 38°
C B BeuepHee BpeMs, 4aCTOE€ MOYEHCITyCKaHHE, Moua
OKpalleHa B TEMHbIH 11BeT. buoxumuueckoe uccienona-
HUE KPOBH BBISIBUJIO MOBBIIIEHUE TAaKUX IMOKa3aTesei:
KpeaTuHUH-489 MKMOJIB/JI, MOYeBUHA 28,3 MKMOJIB/J,
MoueBast kuciora 619 mxmonpb / 1. CK®-6ma / MuH.
[IpoBenena Ouorcus CIM3UCTON M€KW Ha aMUIIOMJIO3 -
JETIO3UTOB aMHIJIONIa HEe OOHapyXeHO. YCTaHOBICH
nuarao3 CCJI, XBIT 5/1. ct. Hagamo euenus. YcraHOB-
ka karerepa Tenkxodda. Jleuenue I[MAII/] B pexume 4
oOMmeHa pactBopoM mitoko3bl 1,36% 2,0 5. lunamuka
JIeYEHHs] TOJOKUTENbHAA MPU HAIMYUM MOCTOSHHOM
3aMecTuTeNnbHOW Tepanuu. OCOOGEHHOCTBIO ITaHHOTO
KIIMHUYECKOTO Clly4yasl SBIISIETCS KOBapHOE pPa3BUTHE
BTOpUYHOTO (AA) amMmIION103a y HEKOHTPOIUPYEMOTO
MaleHTa ¢ pa3BUTUEM TEPMHMHAJIBHOM CTaJuM XPOHU-
yeckoi 6onesznu noyek (XbII). [lanubiii cinydail neMoH-
CTpUPYET HEOOXOOMMOCTb OCTOSHHOTO 00CIIECIOBaHHUS
W JiedeHus] OONBHBIX ¢ TepMHHAIbHOU ctaaued XBII
MOYEYHOH 3aMECTUTENILHOM Tepanuei, YT0 3HaUUTeNIbHO
CHIDKAEeT KaueCcTBO JKU3HU MalUeHTa.

KuroueBble ciioBa: aMuionio3, ceMeiHas cpenu-
3eMHOMOPCKas JINXOpaaKa, HEPPOTUIESCKUH CHHAPOM,
MoYyeyHast HeI0CTaTOYHOCTh, IEPUTOHEATbHBIN TUAIH3.
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METAL-INDUCED PROTEIN DENATURATION: REGULARITIES, PATHOLOGICAL
MANIFESTATIONS, AND IN VITRO MODELING
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2 National Academy of Medical Sciences of Ukraine prof. O.S. Kolomiuchenko Insitute of Otolaryngology
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4 Candidate of biological sciences, National Academy of Medical Sciences of Ukraine prof. O.S.
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Abstract: the ability of various metal ions to form complexes with proteins leads to the denaturation of the latter
and the development of immune response. Such hapten effects cause the well-known phenomenon of nickel-allergic
contact dermatitis. No less typical are side effects of gadolinium compounds, that are used as contrasts for magnetic
resonance imaging, but cause the development of fibrosis. In both cases an important role belongs to the interaction
of metal ions with collagen structures. The aim of our study was to compare in vitro effects of copper and nickel ions
on destabilized products of collagen cleavage. Significant difference between these metals in their ability to induce
aggregation at close to physiological pH values was shown. The influence on the aggregative process of the acidifica-
tion of the medium was revealed. It was shown that destabilization of protein structure leads to the formation of highly
stabilized [-stacked protein aggregates. Comparison of the obtained experimental data with the literature ones makes
it possible to approach the understanding of individual mechanisms of toxic effects of metal ions on the human body.

Key words: hapten, metals/toxicity, protein denaturation, hypersensitivity, fibrosis

Introduction. Permanent rise of industrial burden
on the environment causes the increase of the contact of
living organisms with various toxic compounds. Among
the various intoxicants of this kind a significant role be-
longs to ions of heavy metals, which differ by ability to
accumulation, severity of the effects, and immense va-
riety of mechanisms of action on the organism. One of
these mechanisms is caused by the ability of metal ions to
form the complexes with various components of biologi-
cally active molecules and damage their structure in this
way. Such denaturation of proteins leads to alterations of
their functional activity as well as to the development of
immune response to denaturated structures. In this mode
of action a metal ion plays the role of a hapten, i.e. a sub-
stance that binds to a biologically active molecule and
stabilizes its denaturedandimmunogenic structure. The
classic example of such kind of hapten effect is nick-
el-allergic contact dermatitis (Ni-ACD). It is detected
by the contact of nickel-containing objects with human
skin.The interaction of metals with biological fluids of
the body (sweat, saliva, etc.) results in formatiom of free
Ni*"ions, that denature the body’s proteins and cause a

reaction of the immune system (Naumova, 2019; Mor-
gan, 1989). This action is based on the ability of Nickel
ions to form complexes with amines and amine-contain-
ing compounds (coordination number - mainly 6, minor
- 4). According to WHO data, Ni-ACD was observed in
8.6% of the human population in Central Europe (Thys-
sen et al., 2007). Similar, even much less common, ef-
fects are known for cobalt Co*" and chromium Cr** ions
(Bonefeld et al., 2015; Okazaki & Gotoh, 2008). These
ions also form stable complexes with amine nitrogens. In
this case the ions of different metals show a pronounced
synergistic effect, surpassing the action of the same type
of ions (Okazaki &Gotoh, 2008). In recent years more
and more attention is paid to the hapten properties of
gadolinium ions Gd**, which due to f-level of its electron
shell and the ability to accumulate in diseased organs
acquire the properties of magnetic resonance imaging
(Todd & Kay, 2016). This dramatically increases the in-
formativeness of MRI diagnosis, but a side effect of the
use of Gd*" compounds is the development of fibrosis -
the growth of specific tissue, which differs significantly
from normal ones (Wagner et al., 2016). All these lead
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to a relentless interest for the mechanisms of hapten ef-
fects of metal ions, their influence on protein molecules
and the functional consequences of the latter ones. For
obvious reasons, the mechanisms of Ni-ACD are the
most studied and some features of this pathology remain
open. First of all, it should be noted the formation of
sensitization in persons who have no contact with metal
nickel and its alloys (Morgan, 1989). It’s also not clear
why an unbalanced immune response has a pronounced
specificity and does not lead to polysensitization to a va-
riety factors. It is also worth to notify the local character
of Ni-ACD that cause irritiation of the skin on the area
of direct contact with the nickel-exploring object only.
All this allows us to make some assumptions about the
mechanisms of formation and development of Ni-ACD.
The pronounced local nature of these processes may be
evidence of the key role of haptenic effects of Nickel
ions on the insoluble component of the skin, the basis
of which is collagen (Bella, 2016). This protein is able
to bind strongly complex-forming metal ions, which, in
particular, is utilized in the processes of the tanning of
skin by compounds of chromium, zircon and titanium.
The lack of the development of polysensitization and the
presence of Ni-ACD in persons that wasn’t in contact
with Nickel may be evidence of a very limited number
of immunogenic epitopes formed due to the hapten ex-
posure of Ni** ions (Zabolotny & Verevka, 2009). How
to test these assumptions?

First of all, we should pay attention to the structure
and metabolism of the main connective tissue protein -
collagen. There are more than two dozen varieties, which
exist mainly in the form of fibrillar fibers with a complex
multilevel structure (Fig. 1).

protofibril -
_ it _‘r

Fig. 1. The levels of collagen structure.

The structural subunit of collagen is tropocollagen -
a triple helix of polypeptide chains with a total molec-
ular weight of about 300 kDa with the diameter of 1.5
nm and a length of about 300 nm. Collagen is a long-
lived protein whose half-life is determined by months.
This creates the preconditions for damage to the surface
layers of collagen fibrils by various factors that in vivo
cause denaturation of proteins. These include proteolytic
cleavage, damaging effects of reactive oxygen species
and various non-functional associative processes (Verev-
ka, 2017). Normally, damaged molecules are recognized
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and removed from circulation by the body’s clearance
systems. Contrary, the formation and local accumulation
of significant amounts of structurally damaged proteins
is the ordinary circumstance of various pathologies. The
influence of the components of endogenous intoxication
complicates the course of the disease, often exceeding
the severity of the consequences of the original cause.
This is due to both the violation of regulatory processes
mediated by native forms of proteins, and the tendency
of structurally damaged protein molecules to aggrega-
tion (Shevel & Verevka, 2009). As were noted above,
the lack of development of polysensitization by Ni-ACD
may be a consequence of the formation of a very limit-
ed number of antigenic determinants. Such a restriction
may be a consequence of regular structure formation
of destabilized proteins. For this condition corresponds
completely the process of formation of B-structured pro-
tein aggregates (B-SPA). Such aggregates are formed at
various pathologies, which are associated with impaired
protein metabolism (Zabolotnyi et al., 2019). The most
pronounced example of such aggregation is amyloido-
sis - a heterogeneous group of diseases in which normal
proteins are rearranged with the formation of -SPA de-
posits (Buxbaumé&Linke, 2012), but no less important is
the participation of these processes in the development
of fibrosis (Zabolotnyi et al., 2021). The formed protein
deposits are characterized by a high content of B-struc-
tured protein where B-folded layers are oriented parallel
to the main axis of the fibril, that form the basis of a
stable unit (Fig.2).

Due to the regularity of the structure formation pro-
cess, the antigenic epitopes exposed on the surface of
the aggregate quite similar to each other, that may lead

o
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» » fibril
1A @
“‘;r,'»;" single
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Fig. 2. The simplified scheme of autochthonous
B-structured fibril self-assembly.

{MOMOMER OLIGOMER
SOLUTION

to the development of a limited response of the immune
system. Does the haptenic effect of Ni** ions on colla-
gen and its degradation products lead to the formation of
B-structured protein aggregates and, as a consequence,
the development of Ni-AKD? No less interesting is
the question of the absence of allergic contact dermati-
tis under the action of copper. Like Ni** ions, Cu?'ions
are also able to form complex compounds with amines
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(coordination number - preferably 4, minor - 6). Copper
ions differ little in toxicity from nickel ones since both
belong to the same hazard group (Sanitarni normy San.
PIN-4630-88). However, despite the constant contact
of people with copper and its alloys, copper does not
cause any significant allergic reactions. What causes the
pronounced allergenic effect of nickel and the absence
of such in copper? To clarify these issues, it seems ap-
propriate to investigate the structure-forming effect of
Ni?* and Cu*" ions on a model proteins whose native
structure are more or less unbalanced. Gelatin, a product
of thermal weakly acid or weakly alkaline cleavage of
collagen, corresponds to such requirements fully. It is a
heterogeneous mixture of protein fragments with a mo-
lecular weight of from 20 to 40 kDa. Gelatin molecules
retain some residual structure of collagen (Fig. 3), and
the ability to bind complex-forming metal ions (Miha-
jlov, 2000).

ozl

w2

ol

Fig. 3. Schematic representation of the gelatin molecule
(Mihajlov, 2000).

In context of our study it is of interest to clarify two
issues:

+ are Ni** and Cu?* ions able to induce the aggrega-

tion of gelatin?

* does such aggregation leads to formation of

B-structured protein aggregates?

The answers for these questions may be got by var-
ious methods for protein structure study. Classical ap-
proaches include X-ray structural methods, methods of
optical rotation dispersion and circular dichroism (Frai-
fedler, 1980). The difference in the spectral properties
of B-SBA from other regular and irregular protein struc-
tures in infrared range makes it possible to detect the
smallest number of B-structures. At the same time, the
regularity of the structure of B-SPA led the development
of optical methods based on the formation of chromo-
genic and fluorogenic groups at the interaction of the
studied objects with highly selective dyes. As early as
the 1920s, Congo red (CR) was introduced into research
due to its capasity for selective binding of amyloid struc-
tures without noticeable interaction with healthy tissues
(Brigger & Muckle, 1975). This dye belongs to the vital
ones and can be introduced into bloodstream for amy-
loidosis diagnosis (Bengold’s test). In recent decades,
mainly due to the growing interest in the molecular basis
of central nervous system amyloidosis, a large number
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of chromogenic and fluorogenic compounds have been
created that significantly exceed the CR by sensitivity
(Inshyn et al., 2016). However, CR still remains for re-
search, clinical and laboratory diagnostics. This is due to
the following properties:

* the ability to interact with various soluble protein
molecules without induction of associative pro-
cesses and conformational rearrangements (Khu-
ranaet al., 2001; Harris, 2012);

« the ability for selective and quantitative staining
of B-structured aggregates in different shades of
brick red without painting of healthy tissues, in
particular - collagen (Brigger &Muckle, 1975;
Klunket al., 1989);

* CR painted B-SPA-containing tissues acquire dif-
ferent shades of apple-green color in polarizing
microscopy (Buxbaum & Linke, 2012);

* binding of CR by non-precipitating in the liquid
micro- and nanoparticles of B-structured protein
aggregates - both native and obtained ex vivo -
dramatically reduces their hydration and leads to
precipitation (Buxbaum & Linke, 2012; Voroshy-
lovaet al., 2019). The latter circumstance allows
in some extent to overcome the Abbe diffraction
constraint, leaving invisible the objects less than
0.61 of light wavelengths.

Materials and methods. The study used the product
of collagen degradation, gelatin (Merck, Germany), as
an object for modeling protein aggregation processes.
To destabilize the structure and promote the formation
of the most stable denatured forms, an increase in tem-
perature and an increase in the acidity of the medium
in the range of pH 5.0 - 7.4 were chosen. Such choice
was conditioned by well-known range of human sweat
acidity (from pH 3.8 to 6.2). At inflammations the local
acidification of tissues reaches 5.39-6.5, and in the in-
tercellular space of malignant tumors - 6.2-6.9 contrary
to 7.32-7.45 at norm. Rising temperature was selected
experimentally. It exceeds the natural conditions signifi-
cantly, but it should be noted the immense diversity of
the composition proteins in blood and intercellular fluid,
as well as the inreproducibility of the levels of their sta-
bilization.

Studies of the aggregative influence of metal ions on
the protein structure were performed according to the
general scheme that was developed in our laboratory. All
solutions were prepared in 0.9% sodium chloride with
0.2% sodium azide, which was added to prevent bacte-
rial degradation of protein system. The influence of the
following factors was studied: copper and nickel ions,
pH and temperature. Preparation of the studied systems
was performed to reach a final protein concentration of
10 mg/ml. The pH values were adjusted to 5.5, 6.0, 6.5,
7.0 and 7.4 by 0.2 N NaOH or 0.2 N HCI solutions. The
final concentrations of copper and nickel ions were 10,
107, 10, 107, 10%, and 10° M. Such a tablet-like struc-
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ture of the samples allowed us to overlap the ranges of
the studied values of pH and concentrations of ion met-
als. This set of protein solutions was incubated at 80° C
for 36 hours and cooled to room temperarure.

To precipitate possible B-structured protein aggre-
gates, 5.0 ml of a 0.5% solution of Congo red in 0.9%
sodium chloride was added to 0.5 ml of the test solution
and incubated at room temperature.

Congo Red dye and applied salts - qualifications not
lower than analytical grade. Microscopic examinations
were performed using an Olympus BX53 microscope
(Japan) in light and polarization regimes.

Results and discussion. As well as were expect-
ed from the well-known properties of gelatin, after the
incubation no visible aggregates were observed. This,
however, did not exclude the possibility of their forma-
tion in micro- and nanoscale dimensiom, that are invisi-
ble in solution. In the presence of B-folded structures in

1 2 3 4 ] &

Fig.4. Precipitating effects of excess CR at pH 6.0 and
5.5.1 - pH 6.0 in the absence of metal ions; 2 - pH 6.0
in the presence of 10 M Ni*" ions; 3 - pH 6.0 in the
presence of 10* M Cu*'ions ; 4 - pH 5.5 in the absence
of metal ions; 5 - pH 5.5 in the presence of 10* M Ni**
ions; 6 - pH 5.5 in the presence of 10 M Cu?* ions.

their composition, they may be detected by precipitation
by Congo Red (Buxbaum & Linke, 2012; Voroshylova
et al., 2019). Due to incubation with Congo red for two
days at room temperature, the formation of dark red pre-
cipitates was observed. The dependence of the nature of
deposition on both pH and the nature of metal ions were
revealed (Fig. 4).

As can be seen, at pH 6.0 the formation of precipi-
tates occurs in the presence of metal ions only. Contrary,
at pH 5.5, precipitation occurs even in the absence of the
studied ions. That is the process of protein aggregation
has a pronounced pH-dependent nature, which is due to
the destabilizing effect of environmental compression
on the structure of proteins. This effect is not limited
by soluble collagen cleavage products only. It is known
that local acidification of the environment is an import-
ant factor in the destructive action of microbial biofilms
(Malfertheiner et al., 2012; Zabolotnyi et al., 2019). De-
stabilizing effect of acidification is inherent for reflux,
which leads to dysfunctional constriction of the larynx
and causes damage to epithelial cells by destabilization
of the protein component of the tissues of the larynx and
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due to pH, that is favorable for pepsin action (Johnston et
al., 2012; Deganello et al., 2015). The same acidification
causes an increase of the proteolytic action of cathep-
sin D. This enzyme is a lysosomal proteinase released
during the decay of tumor cells and whose increase in
the bloodstream is a marker of the cancer (Kuteet al.,
1992; Lou et al., 2007). At normal for the extracellular
environment pH the activity of cathepsin D in the blood-
stream is minor, where as at acidification to its pH op-
timum (4.5-5.0) its proteolytic action increases sharply.
It is worth noting the pronounced difference be-
tween the influence of nickel and copper ions at close to
physiological pH values. Both at pH 7.4 and 7.0 protein
aggregation occurred only in the presence of Ni** ions,
whereas no aggregation processes were noted in the
presence of Cu**ones or in the absence of both (Fig. 5).
As can be seen, CR effectively precipitates micro-
and nano-sized protein aggregates, and by this parame-

-

3

1 2

Fig. 5. Precipitating effects of CR excess on gelatin
preparations at pH 7.0: 1 - in the absence of metal
ions; 2 - in the presence of 10* M Ni?* ions; 3 - in the
presence of 10-4 M Cu?" ions.

ter Ni** ions exceed Cu?* ions at close to physiological
pH values. This may explain the formation of allergies
to nickel and nickel-containing alloys and the absence
of allergic effects of copper. It is known that the place-
ment of nickel and copper in the electrochemical series
of metals are different significantly:

LI, K, Ba, Ga, Na, Mg, Al, Min. Zn, Cr, Fe, NI, Sn, Fi, H; Cu, Hg, Ag, PL, Au

That’s why copper does not dissolve in weak acids,
which include sweat (pH in the range of 3.8 - 6.2). How-
ever, upon contact of biological fluids of organism with
copper-nickel alloys in the soluble ionic form, both met-
als may be converted in ions. Our data indicate a crucial
role of the differences in the complex-forming proper-
ties of these ions. This result corresponds well with the
effects of gadolinium, chromium and cobalt ions.
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The question of the structural organization of the
formed aggregates arises organically. Obviously, they
should be formed in the direction of minimizing the free
energy of the system and destabilizing of labile struc-
tures. The extreme and most energetically advantageous
manifestation of such rearrangement is the formation of
B-structured protein aggregates. Verification of the for-
mation of such structures was prowed experimentally
due to the properties of CR. As noted above, this dye
is able to bind to protein molecules without initiating
aggregation processes but is sorbed specifically and se-
lectively by B-SBA. In this case the color of such adduct
have be various shades of brick red in light microscopy,
where as in polarizing one — green colour. This was ex-
actly the picture we observed (Fig. 6).

In the light microscopy the color of the sediment in
shades of brown color was observed, and in the polar-
izing one the typical for f-SBA apple-green color was

i s

Fig.6. CR-colored gelatin precipitates formed at
aggregation at pH 5.5 and ion concentration 10°
M: 1 - Ni*" ions, light microscopy, x200; 2 - Ni*
ions, polarizing microscopy, x200; 3 - Cu?' ions,
light microscopy, x200; 4 - Cu** ions, polarizing
microscopy, %200.

observed (Fig. 6). This clearly indicates the formation of
B-SBA. Aggregates formed in an acidic environment in
the absence of the studied ions had a similar appearance.

Conclusions. The data obtained in in vitro experi-
ments allow us to draw certain conclusions and general-
izations about the mechanisms of denaturation of protein
molecules by metal ions in vivo. It is shown that desta-
bilized proteins tend to form stable B-structured aggre-
gates, which are effectively detected by the specific dye
Congo Red. The conductive factor that determines the
hapten action of metal ions is their complexing proper-
ties. The level of stabilization of the structure of the cor-
responding protein is also important. Destabilization can
be caused by proteolytic damage, various parametabolic
processes, and acidification of the environment. The im-
printed effects explain the allergic effects of nickel and
nickel-containing alloys and the absence of these in cop-
per. The influence of these factors is most pronounced
in side effects of introduction of gadolinium compounds
as the contraster for of magnetic resonance imaging.
High complexing properties of this ion commonly with
the local formation of significant amounts of damaged
collagen and local acidification cause the accumulation
of Gd*"in the pathological tissue. At the same time, the
complexing properties of gadolinium cause its denatur-
ating effects, which leads to the progressive accumula-
tion of protein aggregates and, as a consequence, to the
development of fibrosis.
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METAJI-IHAYKOBAHA JEHATYPALIA
BUIKIB: 3AKOHOMIPHOCTI, TATOJIOI'TYHI
ITPOSIBU TA MOAEJITOBAHHS INVITRO.

IMonosuy Tersina', Kizim SIpocaas?, OGepHixina
Haraas®, Bopommnosa Harans*

' Crynentka 5 kypcy HamioHaaIpHOTO MEIHIHOTO
yHiBepcutety iM. O.0. boromomnbus

2 MoJIoIIuii HAyKOBHH CIIBPOOITHHUK BiIIiTy
onkomnaroJyorii JIOP opranis Incturyty
oronapunrosorii imM. mpo¢. O.C Konomiituenka
HAMH Vkpainn,

3 Tonent kadeapu G6ioximii HarioHaasHOro
MenuaHoro yHiBepcutety iM. O.0. boromonbis,

4 Kananaar XiMiYHUX HayK, CTapIIUil HayKOBHM
cHiBpoOITHHK Jaboparopii 6ioxiMii [HCTUTYTY
oronapunrororii imM. mpo¢. O.C Konomiiiuenka
HAMH VYkpainu, kanauaar 610JI0TIYHUX HayK.

AHoTalig: 30aTHICTH 10HIB OararboX MeETaliB
JI0 KOMIUIEKCOYTBOPEHHS 3 OLTKaMH MPU3BOIUTH
JI0 JIeHaTypallli OCTaHHIX Ta PO3BHUTKY IMYHHOI
BIJNOBIAI Ha TOAIOHI CTPYKTYpHO YIIKO/DKEH1
Oinku. I[lomiOHa ranTeHoBa Aisi 0OYMOBIIOE 3a-
raJbHOBIIOMUN (PEeHOMEH HiKeJIb-aJepriyHOro
KOHTaKTHOTO JIepMaTuTy. B octanHi poku mexani
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OUTBIIOT yBaru 3a3HaIOTh MOOIYHI edeKTu cro-
JyK TaJ0JiHII0, 110 BUKOPUCTOBYIOTHCS B POIIi
KOHTPACTEPiB MAarHiTHOI PEe30HAHCHOI TOMOTpa-
¢bii, ogHaK IHAYKYIOTh PO3BUTOK (10po3y. B 060x
BUII/IKaX BaXXJIMBA POJIb HAJICKHUTh B3a€MOIIT 10-
HIB MeTaJly 3 KOJJAareHOBUMHU CTpyKTypamH. [
HAIIIOTO JIOCTI/DKCHHSI TOJsrana B IOPIBHSAHHI
3a YMOB in Vvitro BILUTUBY 10HIB MiJll Ta HIKEJIIO Ha
JecTablIi30BaHi MPOAYKTH PO3IICIUICHHS KOJa-
reny. [loka3aHo iCTOTHI BiAMIHM MK LIUMU Me-
TajJaMH MO0 3aTHOCTI 1HyKYBaTH arperariro
3a 3Ha4eHb pH, 1110 HAOIMXKEeH1 10 (Hi310JIOTTUHHX.
BusiBieHo BIUIMB Ha TpolleC arperarii 3akuc-
HEHHs cepenoBuia. [loka3zaHo, IO TOPYIICHHS
CTPYKTYpH OlIKa MPU3BOIUTH 10 YTBOPCHHS BH-
COKOCTaOUTI30BaHUX [-CKJIamuacTuX OLIKOBHX
arperariB. [IopiBHSAHHS OTPUMAaHUX EKCTIEPHMEH-
TaJbHUX JIAHUX 3 JAHUMHU JIITEPATYPH JIA€ 3MOTY
HaOJIM3UTHUCH JI0 PO3YMIHHSA OKPEMHX MEXaHI3MiB
TOKCHYHOTO BIUIMBY 10HIB METaJiB Ha OpraHizM
JIFONTUHHU.

KarwuoBi cioBa: ranteHoBi e(eKTH, TOKCHY-
HICTh METAaJiB, AeHaTyparis OiIKiB, aneprii, ¢i-
Opo3.
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JOCIIIXKEHHA ACOPTUMEHTY ®APMALNEBTUYHOI'O PUHKY JIIKAPCBKHUX
3ACOBIB JJIS1 BAI'THAJIBHOI'O 3ACTOCYBAHHA 3 TETAJIIBALIICIO
CEI'MEHTY ITPEITAPATIB 3 TPOBIOTUYHOIO AKTUBHICTIO

Aueiinuk CBiti1aHa

AcnipaHTKa KageIpy anTeyHoi Ta IPOMHICIOBOI TeXHOOT11 TikiB, HamioHansHMiT MeANYIHUH YHIBEPCUTET
imeni O.0. boromoneus, Kuis, Ykpaina

AHnomauyia: eazinanvHull cNOCio 3aCMOCY8aHHA TIKAPCLKUX 3AC00I6 € HeBI0 EMHUM NPU NIKYBAHHSA IHEeKON02TY-
HUX NAmMono2ill, y MOMy YUCH 8y1b808aIHIMIE pi3HOi emionoeii. Mema 0ano2o 00CHiONHCEHHA: NPOAHANI3Y8amu
acopmumenm NiKApCbKux 3acobie Oiisi 8A2iHATLHO20 3ACMOCY8AHHS hapmayesmuynozo puHky YKpainu 3 eusHa-
UEHHAM Ce2MeHny npenapamis 3 npobiomuunoio akmugnicmio. Ilpoeedeno mapremunzoge 00CHiONHCEHHS 3 BUKO-
PUCMAHHAM MemOoOi8 ananizy i cunmesy, NOPIGHANHS, Y3a2aNbHEHHs, KOHMEeHM-aHAI3Y, MameMamuiHo-Cmamuc-
muyHux ma epagiunux. Ak 06’ ’exmu 00CaiodicenHs suKopucmano oami Jlepoicasnozo peecmpy aikapcokux 3acodie
(cmanom na 30.06.2021 poxy), Peccmpy onmogo-6ionyckHux yin Ha aikapcoki 3acoou cmanom Ha 30.06.2021 poxy,
oiyitnux eed-pecypcie TOB «Mopion» «Anmeka.online», «Komnendiym.onliney. ¥V pesynomami ananisy écma-
HoeneHo, wo cmarom Ha 30.06.2021 p. na ykpaincokomy gapmayesmuunomy punky 3apeecmpogano 142 nixapcoki
3acobu, wjo npusHaieni 01 8a2iHANbHO20 3ACMOCYS8AHHS, 3 YPAXY8AHHAM JIKAPCOKUX hopM, 003Y8aHH:A Oito4oi pe-
408UHU Mma yMo8 sionycky, 100 mopeisenvHux HalMeHy8aHb, 26 MIdDCHAPOOHUX HENAMEHMOBAHUX HAUMEHYB8AHb MA
7 CUHOHIMIYHUX HaumeHysanb. Cmpykmyprutl ananiz 3a ATC-knacugixayiero nokazas, wo 1iKapcoki npenapamu,
npusHadeHi 05 8ainanbHo20 3acmocysanns, Hanexcams 00 ATC-epyn G «3acobu, wo eniusaroms Ha cevocmame-
8y cucmemy ma cmamesi 2opmonuy ma D «epmamonoziuni 3acodouy. Cghopmosaro acopmumeHmuuti MaKpoKoH-
myp 00Cniox*Cy8aHoi epynu npenapamis, AKuil 6kasye Ha me, wo 62,7 % npenapamis Hanexcams 0o nioepynu GO0I1A
«I[Ipomumixpobri ma anmucenmuuni 3acoou, wo 3aCMoOCO8YrOMbCA 8 CIHEKON02TE, 3a BUKTIOUEHHAM KOMOTHOBAHUX
npenapamis, siki micmsame kopmuxocmepoiouy 3a ATC-kracugixayicio. binow nisore 80% acopmumenmy 3acobie ons
8A2IHANILHO20 3ACMOCYBAHHA 3APEECMPOBAHI Y 8UTA0T MEEPOUX AIKAPCOKUX OPM, NPU YOMY, WO Matidice NOLOBUHA
€ npenapamamu, wo eUNycKaromsca y popmi cynozumopiis abo necapiie. Matiisce 65 % npenapamis inozemHo2o
BUpOOHUYMBA, a O1U3bKO Vi - Micmams auwe 1 0irouy pevosuny, mpoxu Oinbuie NOTOBUHU € PeYenmypHuMU npend-
pamamu. [{ns 44,4 % nikapcokux 3aco6ig 0is 86A2IHATLHO2O0 3ACOCYBAHHIA BCAHOBEHUN mepMiK npudamHuocmi 3
poxu (36 micayis). [Jemanizoeanuti ananiz npenapamis 3 NpoOiomMuyYHON aKmMuGHIiCmMio 0eMOHCMPYE ACOPMUMEHM-
Hutl Oepiyum (3apeecmposano 6cvbo2o 3 nikapcvki 3acobu). Po3paxynku Koeghiyienmie nikeiOHOCMI 018 OAHUX MOP-
2I8ENbHUX HAUMENYBAHb He 0alOMb 3MO2Y XAPAKmMepu3yeamu ix K ekonomiuno oocmynni. Ompumani pesynomamu
00CAI0INHCEHHS C8IOUAMb NPO AKMYAILHICMb PO3POOKU GIMUUSHAHUX JTIKAPCOKUX 3AC00I8 0/18 8ACIHANTLHO20 3ACMO-
CYBAHHA 3 NPOOIOMUYHOIO AKMUBHICMIO, 30Kpema Yy hopmi necapiis, ax OOMIHYIOYOI Ha PUHKY TIKapcvKoi hopmu.

Kuro4uoBi cjioBa: MapKeTHHT; JTIKAPChKi 3aCO0U; CHCTEMH JOCTABKH JIKapChKUX 3ac00iB; JiKapchki Gopmu, Ie-
capii; mpoOiOTHKHU.

Beryn. Yce Oinpmry yBary HayKoBINB, IO 3aiimMa- OCHOBHHMH TIepeBaraMy BariHaJIbHOTO IIUISIXY BBe-
I0ThCS IOCHLIKEHHSIMU Y rally3i (papMaleBTUUHOI IPO- JAEHHS JIiKiB € YHUKHEHHS €(eKTy NepLIoro MpoXoA-
MHCJIOBOCTi, TPUBEPTAIOTh CHOCOOM JOCTaBKU JIIKIB IKEHHS, BaCKyNApH3allisl, BIIHOCHO BENMKa IUIOMIA IS
uepe3 cam3oBi 06omonku. OJHUM 3 JI0CTaTHHO HENO- BCMOKTYBAaHHS, HHU3bKa ()ePMEHTaTHBHA aKTHBHICThH
CITiUKEHNX, AJI€ MEPCIEKTUBHUX, € BariHanbaumii crno- Ttomo (M. Kumar, 2018).

ci6 3acTocyBaHHs Jikapchkux 3aco6is (JI3) (Ashok, R. Xoua mixBy, IIEPIL 3a BCE, pO3NIIAAIOTH SIK JUITHKY
M. Kumar, Murali, & Chatterjee, 2012). It BBeZieHHd JI3 3 MicLeBolo Ji€ro, nedKi JOCTiTHUKA
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PO3IISIAIOTh BariHAJIbHY JOCTAaBKY SIK aJBTEPHATHBY
HepoparbHOMY 200 MapeHTepaIbHOMY IIUIIXaM BBEICH-
Ha JI3. MOXITUBUM 1ie € 3aBISKU HasBHOCTI TYCTOI Ta
iIbHOI Mepexi kpoBoHocHux cyaun y mixsi (Leyva-
Gomez et al., 2019; M. Kumar, 2018).

[Ipu BariHanbHOMY HUIAXY BBEACHHS JIIKAPCHKi Mpe-
napatu (JIIT) MoxxyTh BCMOKTYBaTHCh TPAHCUEMIOISAPHO
3a paxXyHOK JUQy3ii, 110 BigOyBa€eThCS 3aBISKH Pi3HHII
KOHIIEHTpAILlill, MapalentonsipHo, TOOTO OIOCEPAKOBAHO
MiX KIIITHHHHMH 3B’SI3KaMH, Ta BE3UKYIISPHO (3a paxy-
HOK PEIENTOPHOTO TpaHcropty). Adcopouis JI3 cnmzo-
BOIO 00OJIOHKOIO MiXBH BiJOYBA€THCS 32 PaxXyHOK IBOX
OCHOBHHMX MEXaHi3MiB. PO3YMHEHHS JIKiB Y BariHallb-
HOMY MpPOCBITi Ta mpoHukHeHHs B MemOpany (Ashok
etal., 2012; Ham & Buckheit, 2017; C. K. Sahoo,
Nayak, Sarangi, & T. K. Sahoo, 2013; M. Kumar,
2018; A. Kumar & S. Kumar, 2020).

HalinonmmumpeHIimMMy  TaToNOTisIMA  JKIHOYOTO  ypo-
TeHITAJILHOTO TPAaKTy € BYJIbBOBATriHITH, Haifuacrimre
MPUYUHAMH SIKUX MOXYTh OyTH OaKTepialbHUI BariHO3,
ByJIbBariHaNbHUIM KaHIUI03, TPUXOMOHIa3. 34 JaHUMH
Powell and Nyirjesy (2014) BynbsoBarinitu mnoss-
3aHi i3 3HaYHUMHU NPAMHMH Ta HENpPAMHMH BHTpaTa-
MU CHCTEMH OXOPOHH 310pOB’s, HA JaHy MaToJOTii0
crpaxnmae 15-39 % xinok.

Jlixapcbki (opmu (JID) amnst BariHaJIbHOTO 3aCTOCY-
BaHHS IIUPOKO BUKOPUCTOBYIOTHCS JJIS1 MiCIIEBOTO JIIKY-
BaHHS 3alaJICHHS, iIHPEeKIiHHIX Ta rpUOKOBUX IIPOIIECIB,
B TOMY uHcii OakTepiaJbHOrO BariHo3y, IO € Mpo-
sBoM jucbiotnunnx nopymens y mixsi (A. Kumar &
S. Kumar, 2020).

3a manumu gesikux asropis (Fomuyk, I'epacumo-
Ba & Mopo3zoa, 2015; Gupta & Prabha, 2017).,
JIiKyBaHHS JUCOIOTHYHUX MOPYIIEHb KiHOYOI CTaTeBOI
ctepu, 000B’A3KOBO MMOBUHHO BKIIIOYATH 3aCTOCYBAaHHS
JI3, 1m0 KOpHIYHOTh KiNbKicHWH 1 sIKiCHWH CKiam Mi-
kpocnopu, To0T0 JIIT 3 MPoOiIOTUYHOIO AKTUBHICTIO.

3rigHo i3 crarrero DY 2 Bu. «JI3 114 BariHaib-
HOT'O 3aCTOCYBaHHsI», 10 JI® 11 1aHOro WIIAXY
BBEJICHHS HAJIEXKaTh: mecapii; BariHaibHI TaOJIETKH;
BariHaJIbHI KalCy/ly; BariHaJbHI PO34YMHH, EMYILCIl Ta
CycmeH3ii; TabJeTKu Ul NPUTOTYBAHHS BariHAJIBHUX
PO3YMHIB i cyclieHsiif; M>siKi JlikapchKi 3aco0u AMs Ba-
riHAJILHOTO 3aCTOCYBAHHS; BariHalbHI MiHU; BariHaJIbHI
MeIU4HI TAMIIOHH.

BpaxoBytoun mmpoky HoMmeHknarypy JI® nns Ba-
riHambHOI AOCTaBKHU JIiKiB, METOIO JaHOi poOoTH OyIo
MIPOaHaNi3yBaTH aCOPTUMEHT (papMaleBTUUHOTO PUHKY
VYkpainu JI3 1151 BariHaJIbHOTO 3aCTOCYBaHHS, 3 JICTAIIb-
HUM JOCHTI/DKEHHAM YacTKM MpernapariB 3 MpoOioTHd-
HOIO aKTUBHICTIO ISl TONIIYHOTO BUKOPUCTAHHS.

Marepian i Metonqu aociimkeHHst. s peaniza-
il mocTapiaeHoi MeTH OyJo 3alIaHOBaHE MAPKETHHIO-
B€ JIOCIIIXKEHHSI, 10 BKIIIOUA€ YOTUPU OCHOBHI €TaIu:
1) popmyBanus iHdopmaniitnoi 6a3u ganux JI3 s
BariHaJIbHOTO 3aCTOCYBaHHS, 3apeecTPOBaHUX B YKpa-
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Hi; 2) CTPYKTYpHHH, CETMEHTAIlIHHUIA aHami3 3a aHa-
TOMO-TeparneBTuIHO-XiMigHOI0 (ATC) knacudikamiero,
cxinagoM, BugoM JIO, BUPOOHHIO 03HAKOIO, YMOBaMHU
BIZIIYCKY, TEPMIHOM MPHIATHOCTI Tomio; 3) hopMyBaH-
HSI MAKpOKOHTYpa (hapMalleBTUYHOTO pUHKY YKpainu JI3
JUTSL BariHAJBHOTO 3aCTOCYBaHHS, 4) JeTaNbHUH aHai3
JI3 mnst BariHAIBHOTO 32CTOCYBAHHS 3 MPOOIOTHYHOIO aK-
TUBHICTIO 3 PO3PaXyHKOM I[iHOBOI KOH FOHKTYPH PHHKY.

Jus gociipKkeHHs BUKOPHUCTaHO naHi JlepkaBHO-
ro peectpy JI3 (cranom Ha 30.06.2021 poky); Pee-
cTpy ontoBo-Binmyckuux mid (OBLI) Ha JI3 ctanoM Ha
30.06.2021 poky, 3arBepxeHuit HakazoMm Ne 1322 MO3
VYkpainu Bix 02.07.2021 poky «IIpo meknapyBaHHS 3Mi-
HH ONTOBO-BIAMYCKHUX I[iH Ha JTIKAPCHKI 3aCOOM CTAaHOM
Ha 30 uepBHs 2021 poky Ta BHECEHHsI iX JI0 PEECTPY Ta
BHECCHHS 3MiH JI0 PEECTPY Ha ONTOBO-BIAMYCKHUX IIiH
Ha JIKapchKi 3aco0m»; odimidHmx Beb-pecypciB TOB
«Mopion» «Anteka. online», «Kommenaiym. onliney.

Y poGOTi BUKOPUCTOBYBAJHCH 3aralbHOHAYKOBI Me-
TOZAM aHAII3y 1 CHHTE3Y, OPIBHAHHS, Y3araJbHCHHS, Me-
TOAW KOHTEHT-aHalli3y, MaTeMaTHIHO-CTaTHCTHYHI, Tpa-
¢iuni. [ToOynoBa miarpaM BHKOHYBaJach 3a JOIIOMOTOIO
nporpamuoro nakery «Microsoft Office Excel».

Koe(piuiqm/l J'IiKBiZ[H?CT% (&) PO3paxoByBauCh
IUIXOM TOIUTY CYMH BapialliifHOro po3Maxy IiHH TOp-
risenbHOT Ha3u (TH) mpenapary 3 ypaxyBaHHsIM ¢Gop-
MU BHUITYCKY, MAKCHMAJIBHOTO Ta MiHIMAJIIFHOTO 3HAYEH-
HSI IIHU 32 JOCIIKYBaHUN TIEPioz.

PesyabraTn. Y pesynbrari aHamily BCTaHOBJICHO,
o cranoM Ha 30.06.2021 p. Ha ykpaiHChbKOMY (hapma-
LIEBTUYHOMY PHHKY 3apeecTtpoBano 142 JI3, mo npuzHa-
YeHi IUIA BariHaJbHOTO 3aCTOCYBaHHSA, 3 YpaxyBaHHIM
JI®, no3yBaHHS aKTUBHUX (PapMaleBTHYHUX IHIPETi€H-
TiB (A®DI) Ta ymoB Biamycky, 100 TH Ta 26 mixkHapon-
HUX HEMaTeHTOBaHMWX HaiimeHyBanbp (MHH).

Bapro 3a3naunTy, mo 6mm3bko 15% mpenapariB o
BariHAJILHOTO 3aCTOCYBaHHS 3a JaHUMHU JlepkaBHOTO
peectpy He MaroTh MHH, 1u1si HUX TipecTaBieHi JdaHi
010 CHHOHIMIYHUX HaiMeHyBaHb (Tadi. 1).

CrpykrypHuii anani3 3a ATC-knacudikariero moka-
3aB, mo 0m3bko 96% JI3 (94 TH), mo npu3HaveHi 1is
BariHAJIbHOTO 3aCTOCYBaHHS, Hanexarb 10 ATC-rpymnu
G «3acobu, 110 BIUTMBAIOTh HA CEYOCTATEBY CUCTEMY Ta
crareBi ropMoHmy, perira 6 TH — go rpynu D «Jlepma-
TOJIOTiYHI 3aCO0M».

[IpoBenennii BHYTPIIIHLOTPYIIOBUN aHaNi3 J03BO-
JIUB BCTAHOBHTH, IO JOCHIXKyBaHa Karteropis JI3 Ha-
NeXUTH 10 TphoX miarpyn ATC- rpymu G: GO1 «IIportu-
MIKpOOHI Ta aHTUCENTHYHI 3aC00H, 110 3aCTOCOBYIOTHCS
B TiHeKoori (65,5%), G02 «lHmIi riHeKoIorivHi 3aco-
om» (16,9%) ta GO3 «l'opMoOHH cTaTeBHX 3al03 i TIpe-
mapaTy, 10 3aCTOCOBYIOTHCS INPH MATOJIOTIi CTaTeBOi
cohepm» (13,4%), a Takox nBox miarpyn ATC-rpymu D:
D06 «AHTHOIOTHKH 1 XiMIOTEpareBTUYHI MpenapaTy
IUTsL 3acTocyBaHHA B nepmatonorii» (0,7%) ta D08 «An-
TUCETITHYHI 1 Ae3iHikyrodi 3aco0m» (3,5%).
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11\;“1-)1 TH, kpaina-BUpoOHHK CuHOHIMIYHE HAlIMEeHYBAHHS JoD

1 | BIOCEJIAK, Benuka bpuranis Mono KarCy/y BariHajibHi
2 | BAT'TIKAIJIb, ITonpma Calendula officinalis CYIO3UTOpIi BariHaibHI
3 | PAPMATEKC, ®panmis Myristalkonium choride TaONeTKH BariHaIbHI
4 | EIIITEH IHTUM, Icnanis Glycyrrhizinic acid cpeit

5 | TAMICTOJI®, Ykpaina Myramistin CYNO3UTODIi

6 | EBKOJIEK, Vkpaina Chlorophyllipt CYIO3UTODIi

7 | BATIKJIIH, Iaais Comb drug KarCyJIy BariHajdbHi
8 | BATUIAK, Kanaga Comb drug KaICyJTi BariHaJIbHI
9 | TTHO®DJIOP, llBeiinapis Comb drug TabJIeTKH BariHaIbHI
10 | AEITAHTOJI®, Ykpaina Comb drug CYHO3UTOpii BariHaNbHI
11 | KOJIIIOCEIITUH, ®panuis Comb drug TaOJNeTKH BariHalbHi
12 | MAKMIPOP KOMIUJIEKC®, Itanis Comb drug KaICyJIy BariHalbHI
13 | MAKMIPOP KOMIUJIEKC®, Itanis Comb drug KpeM BariHaJIbHHA
14 | MEPATUH KOMBI, Iamis Comb drug TaONETKH BariHaIbHI
15 | HEOTPU3OJI®, Inais Comb drug TaOJEeTKN BariHajdbHI
16 | OP30JI®-IN, Iuais Comb drug TabJIEeTKU BariHaIbHI
17 | TEPXXUHAH, ®panuis Comb drug TaONeTKH BariHaJlbHi
18 | COJIKOBAI'IH, IlIBeiinapis Comb drug PO3YHH

19 | [TPOTE®IA3IA®, Ykpaina Comb drug CYIIO3UTOPIi

Tab6n. 1. CunoHimiuHi HaiiMeHnyBaHHs JI3, 110 py3HaYeHi AJ1s BariHaJIbHOTO 3aCTOCYBAaHHS

[epmy panroBy mosuuiro 3aiimae miarpyna GOlA
«IIpoTuMiKpOOHi Ta aHTUCENTUYHI 3acO0H, IO 3aCTO-
COBYIOTHCSI B TIHEKOJIOTIi, 32 BUKIIFOUEHHSIM KOMOiIHO-
BaHUX IpernapariB, AKi MICTATh KOPTHKOCTEPOiIn»

GO3D «T'ecrareramn» (10

ro 3actocyBanHs (9,2%

(62,7% JI3, 65 TH, 16 MHH), npyruii paur - niarpymna

,6% JI3, 6 TH, 1 MHH), Tperiii

panr — niarpyna G02B «KonTpauenTtusu it MicLieBO-

JI3, 13 TH, 3 MHH), ueTBepTa

KinbkicTh
J3
l'ii;erp%ga 3 HUX, .
caaendixanicro | MHH | TH sirnanord |
a0c. BigH., Y% paHr aco BigH., Y% a0c BigH., Y%
GO1A 16 65 89 62,7 1 39 43,8 50 56,2
G01B - 4 2,8 6 - - 4 100,0
GO02A 1 2 1,4 7 - - 2 100,0
G02B 3 8 13 9,2 3 5 38,5 8 61,5
G02C 2 6
GO2C. J05A - 1 9 6,3 4 2 2,2 7 77,8
G03C 2 2 4 2,8 6 - - 4 100,0
G03D 1 6 15 10,6 2 2 13,3 13 86,7
D06B - 1 1 0,7 8 - - 1 100,0
DOSA 3 5 5 3,5 5 2 40,0 3 60,0
Yeboro 142 100 50 35,2 92 64,8

Tabu. 2. CtpykTypa acoptumenTy JI3 /uist BariHaIbHOTO 3aCTOCYBaHHS 3rifHO 3 ATC- kjacudikaniero
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nmo3uilisg HajaexuTh miarpym GO02C «IHun 3acobwu, mo
3aCTOCOBYIOThCA B TiHekoorii» (6,3%, 7 TH, 2 MHH),
cepen skux 1 TH «IIpoteduasiay, cymo3utopii 3rigHo
nanux JlepkaBHOro peectpy JI3 Takoxk HalEKHTH O
nigrpynun  JOSA «IlpotuBipycHi 3aco0u mpsMoi mii»
(Tabm. 2).

Bapro 3aszmaumtn, mo crpykrypusanis ATC-mig-
Ipyn y BiICOTKOBOMY cmiBBigHomieHHi aa1 MHH Tta
TH ne npoBoaunack, ockiibku MHH Chlorhexidine Ta
Povidone-iodine, a Takoxx TH «BETAJIMH®» Ta «BE-
TAJJVUHE®» npencrasneni y miarpymax GO1A i DOSA,
IO HE JI03BOJISIE KOPEKTHO MPOBECTU PO3PAXYHKH.

VY pesymbrari aHamizy Oyiao BCTaHOBIEHO, o JI3
ATC-rpynu D, a takoxx 4 TH migrpyn GO1A ta GO3D,
3TiAHO IHCTPYKIIN O MEIUYHOTO 3aCTOCYBAaHHS MAlOTh
JICKIJIbKa CIOCOOIB 3aCTOCYBaHHS, BKJIFOYAOYH Bari-
HaJLHUH IIISX BBeACHHS (Tabm. 3).
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HactymauM eramoM nocmipkeHHS Oyiaa cerMeHTa-
Iis] pUHKY 32 BUPOOHUYOIO 03HAKOI0. BeTaHOBIIEHO, 10
64,8 % JI3 nns BariHaJIbHOTO 3aCTOCYBAaHHS 1HO3EMHO-
ro BUPOOHHUITBA, BIAMOBIAHO 35,2 % - BITYM3HSIHOTO.
BHYTpiIIHEOTpyIIOBHIA aHAI3 32 BHPOOHUYOIO 03HAKOIO
y Tabmuui 2 gemMoHcTpye, mwo miarpynu GO1B, GO2A,
GO03C, D06B mpencrapieHi Jumie mpenaparaMu iHO-
3eMHOT0 BUPOOHUIITBA, KOKHA 3 1HIIHX JIOCITIHKYBaHUX
MIArpyn B OUIBINIA Mipi TaKoX MpeJcTaBlIeHa Mperna-
paramMu 1HO3€MHUX KpaiH-BUPOOHUKIB (Bim 56,2% mo
86,7%).

Amamiz acoprumenty iHo3emHux JI3 3a kpaiHa-
MU-BUPOOHUKAMHU II0Ka3aB, MO JIAUPYIOUY ITO3HII0
3afimae Tumis - 22,8 % cepen mpemapariB iHO3€MHOTO
BupoOHHUNTBa Ta 14,8 % cepexn yciei HOMEHKIIATYypH 3a-
peectpoBanux JI3 I BariHambHOTO 3acTOCYBaHHA. Ta-
KOX y BIJICOTKOBOMY CITiBBIZIHOIIIEHH] Ha (hapMaIieBTHY-

Ne Kpaina-
TH Jo Crnoco6u 3acTOCyBaHHA P
n/n BHPOOHHK
nepopajbHAN .
1 YTPOXECTAH® KaIcyinu riepopat T benbris
IHTpaBariHaNbHUH
epopajlbHUN .
2 IHXXECTA® KaIlCyiu riepopat T VYkpaina
IHTpaBariHaNbHUHA
00poOKa pyK 1 mIKipu
PO3YUH I p py PH
SOBHIMIHBOIO Y BUIVISZI1 BOJIOTOTO KOMIIPECY,
3 BETAAMH® . 3aHYPEHHs1 Y BaHHH, VYropuuHa
Ta MICLIEBOTO . . .
CIPUHIIOBaHHA MiXBHU (1HTpaBariHajabHO),
3aCTOCYBAaHHS .
Y BUIVISIZI 3POIICHHS
00po0Oka pyK i miKipwu,
Y BUIVISIZIL BOJIOTOTO KOMIIPECY, PecnyOnika
4 BETAJIMHE ® PO3YMH HAIIKIPHUI | 3aHypEeHHS y BaHHH, [TiBHiuHA
CIPHUHIIOBAHHS ITiXBU (IHTpaBariHaibHO), MakenoHis
Y BUIVISIZII 3POIIEHHS
Y BUIJISIAII TTOB’SI30K,
5 OKTEHICEIIT pO34UH PO3IUICHH, Himeuunna
IHTpaBariHaJbHUMH (32 JOMOMOTOIO arlTiKaTopa)
00poOka pyk 1 mikipwu,
Y BUIJISIZII BOJIOTOT'O KOMIIPECY,
6 BETANOA-3/IOPOB’ | po3unH HalIKipHU# | 3aHYypEeHHS y BaHHH, VYkpaina
CIPHHIIOBAHHS ITiXBU (IHTpaBariHaibHO),
Y BUIVISIZII 3POIICHHS
BariHaJbHUN N
7 EBKOJIEK CyIO3UTOpIi o VYkpaina
peKTanbHUM
N 30BHIMIHIN .
8 EINII'EH IHTUM cripen . . o . . Icnanis
IHTpaBariHaJIbHUH, IHTpaYpeTpaTbHHIN
CYTIO3UTOpIi A1
eKTaJIbHOTO Ta IHTpaBariHaNbHHIA .
9 | TAMICTOJI® per p » : Vipaita
BariHaJLHOTO peKTabHUA
3aCTOCYBaHHSA
PO3HHH JTA 30BHIIIHIN
10 | XJIOPTEKCUJUH-KP | 30BHIITHKOTO . . o . . VYkpaina
IHTpaBariHaJIbHUM, IHTpaYpeTpaTbHHIA
3aCTOCYBaHHSA

Tab6in. 3. AcoptumenT JI3 1 BariHaaIbHOTO 3aCTOCYBaHHSI, III0 MAKOTh JIEKiJIbKa CTIOCO0IB 3aCTOCYBaHHS
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B %% cepen JI9 IHOEMHOTO TA BITYHIHAHOTO RHPOOHHITREA

# %% ceped JI3 1HO3CMHOIO BHPOOHHLITBA

Puc. 1. Arani3 JI3 s BariHamIsHOTO 3aCTOCYBaHHS iIHO3€MHOTO-BHPOOHHMIITBA 32 KpaiHAMU-BUPOOHUKAMHU

HOMY PHHKY AOMiHYIOTh JI3 kpaiH-BUpoOHUKIB ITamis Ta
®pannii o 12,0 % Ta [Monsmi 10,9 %, cepen 3aranpHOL
KinpkocTi 3apeecTpoBanux JII1 muist BariHagbpHOTO 3acTO-
cyBanHs — 110 7,7 % Tta 7,0 % BigmosixHo (puc. 1).

Cepen acoprumenty JIIT iHaidchKkOro BUPOOHUIITBA
nepeBakaroTh JI3 kommanii-BupoOHukKa «Kycym xen-
txkep [IBT JIT» (61,9 %).

Howmenknarypy BiTumsHsHux JI3 mist BariHanbHO-
T0 3aCTOCyBaHHSA (OpMYIOTH Ipenapatu 14 dapmare-
BTUYHUX MIANMPHEMCTB YKpaiHu, cepell SKUX HalO1IbIa
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Puc. 2. Anani3 JI3 mis BariHambHOTO 3aCTOCYBaHHS
BITYM3HSIHOTO BUPOOHHIITBA 32 MiANPHEMCTBAMH-
BHPOOHUKAMHU

JIOJISL ACOPTUMEHTY JI3 Halle)KUTh HACTYITHUM BHPOOHU-
kam: [IpAT «Jlekxim — Xapkisy» (24 %), TOB «®apmekc
rpym» (20 %), IIAT «Moudapm» Ta crinbHE YKpaiH-
ChKO-icrlaHchke mianpueMcTBo «Criepko YkpaiHa» (1o
14 %) (puc.2).

3ayBaxxumo, 1o 3 JI3 3apeectpoBani mig oaniero TH
«KIJIIOTPUMA3OJI» (BarinanbHi Tabnerku). aHi npe-
mapatd BHPOOIAIOTHCS HACTYIHHMH IiAPHEMCTBAMU:
ITAT «HBII «bopriariBchkuii XiMiko-(hapMareBTHIYHHHA
3aBo», Ykpaina; Eepromken Jlaitdp Caencuz Jlimi-
ten, [amig; TmakcoCmiTKnsitn @apmaceiotukans C.A.,
IMonpmia. Taxox 2 JI3 BiTumsHsiHOro BupoOHUKa [TAT
«Moudapm» Ta iHozemHoro - TOB «®apmanpim», Pe-
cyoOika MommoBa 3apeectpoBani 3 onHiero TH «ME-
TPOHIJIA30JI» (cyno3utopii BariHanbHi/ mecapii).

CermeHnraliss acoptuMeHTy 3a Bujaom JID mpone-
MOHCTpYBaJa, o Ha (apMarneBTHIHOMY pUHKY JI3 mis
BariHaJIbHOTO 3aCTOCYBaHHsS AOMiHYIOTh TBepli JID
(81,7 %), npyry nosuuito 3aitmarots M’ski JID (11,3 %),
HACTYIHE MiCIe HaJeKUTh piakum JID — 5,6 % i Haii-
MeHIe B acopTuMenTi JID mig Trckom — 1,4 % (tabdm. 4).

Cepen TBepaux JI® nigupyrodi mosuiiii 3aiiMaroTh
necapii Ta cymo3uTopii IJIs BariHaJIBHOTO 3aCTOCYBaH-
Hs — 57,8 %, BariHanbHi TabneTku — 23,3 % Ta Kancynu
JUISL BariHajbHOTO 3actocyBaHHs — 14,7 %. Teepai JIO
Taki K BariHANBHE KUIbIE, BHYTPINTHHOMATKOBa CHCTE-
Ma Ta TPaHyJIH JJIs IPUTOTYBaHHS BariHAJIBHOTO PO3UH-
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Hy Ipe/CcTaBlIeHI HeBEIMKOIO KinbKicTio JI3 (1o 1,7 % ta
0,9 % BiIMOBITHO).

Acoprument M’sikux JI® mpencraBieHnii KpemMamu
JUTS BariHAJIBHOTO 3acTOCYBaHHS — 62,5 % Ta BariHalb-
HuMHU rensamu — 37,5 %, cepen sxux 1 JI3 npuzHaueHuit
IUTSL CHIOIEPBIKAIIEHOTO BBEICHHS.

Pinxi JI® BxmowaroTe po3uuHH, 3 SKUX 25 % mpu-
3HAUeHi IJIs BariHaJBHOTO 3aCTOCYBaHHS, pemra 75 %
3apeecTpoBaHi K PO3YHHU U MiCIIEBOTO, HAIIKiPHOTO
a00 30BHINTHKOTO 3aCTOCYBaHHS.

ISSN 1996-353X
ISSN 2311-6951

[Tponozutiist JIO, 1110 3HAXOAATKCSI TTi/T THCKOM, JIJIsI Ba-
TIHAJIBHOTO 3aCTOCYBaHHsI MpeCTaBiIeHa Beboro 2 JI3, ce-
pen sixkux 1 TH —aeposoins (50 %) ta 1 TH — cnipeii (50 %).

Y Tabmuii 4 TakoX NPEJCTABICHHUN BiJICOTKOBHMA
po3Moin 3aranpHOro acopruMmenty JI3 i BariHaimb-
HOTO 3aCTOCYBAaHHS IO KO)KHOMY KOHKPETHOMY BHUIY
JI®. lominyrodi mo3uilii Ha (GapMaleBTHIHOMY PUHKY
nociimkyBanoi rpynu JI3 3aiimaioTh mecapii/cymos3u-
Topii — 47,2 %, BariHanbHi TabneTku -19 % Ta Kancynu
JUISL BariHAILHOTO 3acTocyBaHHs — 12 %.

KiabkicTh
Ne Bua JID J3 PaHrm.;a
n/n MHH TH . . > Bixn. cepey | MO3HLIs
aoc. BigH., % yeix JI3, %
Teepai JID
1 TabneTku BariHanbH1 6 18 27 233 19,0 2
Karicynu BarinanpHi 10
o | Kancym 5 12 6 17 14,7 12,0 3
Emymnbcis BarinanbHa y 1
Karcynax
3 Fngme JUTS TIPUTOTYBAaHHS 1 1 | 0.9 0.7 5
BariHaJILHOTO PO3YUHY
4 Kinble BariHaibHe 1 1 2 1,7 1,4 4
5 BHyTpinHEOMaTKOBA 1 ) ) 17 1.4 4
cucTemMa
Cyno3uTopii BariHaibHi 41
6 [Mecapii 14 50 21 67 57,8 47,2 1
Cymozutopii 5
Yeworo 116 100,0 81,7 1
Piaki JI®
| Po3uuH 111 BariHaabHOTO ) ) ) 25.0 14 )
3aCTOCYBaHHS
Po3uuH 1151 30BHIIIHBEOTO/
2 MICIIeBOTO/ HAIIKiIPHOTO 3 6 6 75,0 42 1
3aCTOCYBaHHS
Yeworo 8 100,0 5,6 3
M’siki JI®D
1 Kpewm BariHanbHui 8 9 10 62,5 7,0 1
2 T'enw BariHaabHUN 4 4 5
Tems pna 6 37,5 43 2
3 €HJ0LEPBIKaIbLHOIO 1 1 1
BBEJCHHS
Yeworo 16 100,0 11,3 2
JI®D nig THCKOM
1 Aepo3ornn 1 1 1 50,0 0,7 1
2 Crpeii - 1 1 50,0 0,7
Yeworo 2 100,0 1,4 4

Tab6mn. 4. Ctpykrypa acoptumenTy JI3 11 BariHanbHOTO 3aCTOCYBaHHS 3a BUjoM JID
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MPOTeCTePOH MiKpoHi3oBaHu#, 200 Mr

b TH JId A®DI, 103a Api
n/n BHPOOHHK
CYIO3HUTOPii BariHaNbHi noBigon-iox, 200 mr
1 BETAJINH® PO3YMH AJIS 30BHIMIHBOTO T . N Yropuusa
. noBigoH-iox, 100 Mr B 1 Mi1 po3unHy
MICIIEBOTO 3aCTOCYBaHHS
necapii HoBinoH-#ox, 200 Mr iBHI
2 | BETAJIMHE® P : o Miprrna
PO3YMH HAIIKPIHUN noBigoH-#oxn, 10 T B 100 M po3uuny MakxkenoHist
CyMo3UTOpii BariHajbHi i3
3amaxoM JIMMOHA
3 EPOTEKC CYMOSHTOPI! BATHATLHI 13 OeH3aIKOHiI0 XJIopuLy, 18,9 Mr VYkpaina
3aMaxoM TPOSTHIH
CYHO3UTOpiI BariHaJbHI i3
3amaxoMm JiaBaHAH
KkjoTpuMasoi, 100 mr
4 KAHECTEH® TaOJIETKU BariHajabHI Kkj0TpuMasodi, 200 mr Himeuunna
kinorpumasol, 500 mr
. . kjoTpumasodi, 100 mr
CYHO3HUTOpil BariHaIbHi .
5 KIIO®AH KioTpuMasodi, 500 mr Tamia
KpeM BaTiHaJIBHAI kaorpumason, 100 mr B 1 r xpemy
KaIrCyJH BariHalbHi gt SLO0i3
6 MAKMIPOP Y Hicrarua 200 000 MO Irai
Tajis
KOMILJIEKC® S "idyparens 10 1, mictarus 4 000 000
P MO B 100 r kpemy
KaICyJIi BariHaJIbHI M SIKi npoMecTpuH, 10 mr Dpanmis
7 KOJITIOTPO®IH - -
KpeM BariHaJIBHUI npomectpuH 10 Mr B 1 T kpemy Opaniis
KpeM BariHaJabHHUN (enrukonazomy Hitpar 20 mr B 1 r kpemy | Itamis
8 JIOMEKCUH® KarCyJIi BariHaJIbHI M SIKi (enTHKOHA30Ty HiTpaT. 200 MT Frai
Tajis
KarCyJIM BariHaJIbHI M’ AKi (enTrkoHazomy Hitpart, 600 Mr
TabJeTKN BariHaIbHi MipUCTANKOHiIO X1opua, 20 Mr
9 OAPMATEKC CYHO3HUTOpiI BariHaJbHI OeH3asKoHiI0 XIopuz, 18,9 mr Opanmis
KpeM BariHaJIbHHUN 6enzankoniro xyiopun 1,2 r B 100 T kpemy
KpEeM BariHaJIbHUI ectpiony 1 mr B 1 T kpemy HimeudnHa
10 [ OBECTUH® P ; . :
CyTO3UTOp1i BariHajabH1 ecrpioin, 0,5 mr Opanis
TPAHYJIHM JUIA BATIHATILHOTO 6ensuaamMiny rigpoxmuopun, SO0 Mr
PO3UNHY .
11 | TAHTYM PO3A® — Iranis
. N 6ensuaamMiny rigpoxsaopun 100 mr B 100
PO3YMH BariHaJbHHUHA
MII PO3YHHY
I[TPOTMHOPM . nporectepoH, 100 mr .
12 KaIrcyiau M’ Kl Icnanis
I'ECTA nporectepoH, 200 mr
MPOTeCTepPOH MiKpoHi3oBaHuH, 100 Mr .
13 [ YTPOXECTAH® | kancynu - - — Benwrisa
MporecTepoH MikpoHizoBaHui, 200 Mr
MPOTrecTepOH MiKpoHizoBaHuH, 100 Mr .
14 | IHXXECTA® KarcyJm - - — VYkpaina
MpPOrecTepoH MikpoHi3oBaHu#, 200 Mr
MPOreCTepOH MiKpOHi30BaHu#, 50 Mr
15 | JJIOTEIHA TabJeTKN BariHaJbHI MPOrecTepoH MikpoHizoBaHui, 100 mr [onbma

Tabmn. 5. Acoprument JI3 ais BariHanbHOTO 3aCTOCYBaHHS ofqHOMMeHHNX TH
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VY pe3ynbTari aHani3y Takox Oylo BCTaHOBJIEHO, IO
15 TH Ha puHKY 3apeecTpoBaHi y BUIVIsAL 36 pizHux JID
a00 JI®D 3 pi3HOIO 7103010 J1iF04Y0i peuOBUHU (TAOIMI. 5).

CermeHranis gociimkysanoi rpynu JI3 3a ymoBamu
BiJIITyCKY BCTaHOBIIIA, MO 51,4 % mpemnaparis BiImycka-
I0ThCS 3a penentom, 45,1 % e 6e3penentypHumu. A 5
JI3 (3,5 %) BitunzusHOTO BUpoOHUITBA Iin TH « CAH-
TEKBIH», «I[IOBUIWH», «KJIIOPOHy», «XIHODY-
LUWH», «<EBKOJIEK» 3apeecTpoBaHi y BUIVISI TBEPAOL

ISSN 1996-353X
ISSN 2311-6951

3a cximagom 76,1 % JI3 micrares nmme onuH ADI,
23,9 % € koMOIHOBaHUMH IIperapaTaMu.

JocmimkenHs TepMiHiB npumarHocti JI3 mist Bari-
HaJIBHOTO 3aCTOCYBaHHsS TMokazano, mo 44,4 % manux
IpernapariB MalOTh TEPMiH PHUIATHOCTI 3 poku (36 Mics-
uiB), 43,7 % - 2 poku (24 micsmi), 3Hagno Merte JI3 (o
4,9 %) 3apeecTpoBaHi 3 TEPMIHOM IPHIATHOCTI 4 POKH
(48 micsmiB) abo 5 pokis (60 micsi), 1,4 % - 40 micsiB,
a 1 TH «OKTEHICEIIT» (0,7 %) Mae TepMiH pUIaTHO-

JI® cynosurtopii 3 ymoBamu Biamycky in bulk.

cTi 3 a00 5 pOKiB B 3aJIEKHOCTI BiJl 00’ €My (hr1akoHy.

OcraHnii
NeHb ail
Ne TH Kpaina- ®opma peecTpaniiHol Mpaauna
n/n BHPOOHMK BHILYCKY KapTKH/
peecTpaniiHoro
NOCBiTYeHHS
1 TAVHEKC® [Hnis ;Zﬁ?;?gﬁu 29.09.2021 3MiHa TePMiHy IIPUIATHOCTI
2 TAMHEKC® ®OPTE | Iugis gzll}i?{ﬁzﬁu 29.09.2021 3MiHa TEPMiHYy MIPUIATHOCTI
3 T'THOMAKC Typeuunna ;ZE?{ZIITLEH 09.12.2021 3MiHa Ha3BU 3asIBHUKA
MAKMIPOP . KpeM .
4 KOMILIEKC® Irams R — 24.08.2021 3miHa komy ATX
CYMO3HUTOPIi
5 KIIO®AH [Hnis BariHaJIbHI MO 22.09.2021 3MiHa TEPMiHY PHIATHOCTI
100 mr
CyIO3HUTOPIi
6 KIIO®AH Tumis BariHajbHi 0 22.09.2021 3MiHa TEPMiHY MPHIATHOCTI
500 mr
7 | KPUHOH® Bemuxobputanis |y y 21.10.2021 | M@ Ha3BHTA AAPECH
BariHaJIbHAN BUPOOHHKA
8 MICTOJI® Tumis ;Z;Ii?;lj;(;ﬁn 22.09.2021 3MiHa TEPMiHY IIPUIATHOCTI
HEO-IIEHOTPAH® CYIHO3UTOPIi .
9 DOPTE Typeuunna BAFHATBHI 25.11.2021 3MiHa 3asiBHUKA
10 | HOJDKUHAKC Dpauis E:f;y;; ” 16.09.2021 | 3minu B incTpyKwii
11 | TIPOTEDJIA3II® VYkpaina CYIO3UTOPIT 09.12.2021 3MiHa a/ipecy BUPOOHUKA
12 | HOBAPUHI® Hizepnanmm S 16.09.2021 | >M!™Ha HA3BHTa aApecH
BariHaJIbHE 3assBHUKA
TabeTin 3aKiHUEHHS TepMiHy Aii
13 | IIOTEIHA TMonbia BariHabHi 10 28.07.2021 5L TEPMIY 2
50 wr peecTpaniiHOro NOCBiAYEHHS
TabeTkn 3aKiHUEHHS TepMiHy il
14 | JIIOTEIHA Tonbia BarinameHino | 28.07.2021 7 TOPMIEY 2
100 mr peecTpaniiHOro NOCBIAYEHHS
TabeTin 3aKiHUEHHS TepMiHy il
15 [ JIFOTEIHA ITonbma BariHaJbHI MO 28.07.2021 A TCPMIHY 1L
200 wr peecTpaniiHOro NOCBiAYEHHS

Tab6n. 6. JleTamizaiis JaHUX CTOCOBHO 3aKiHUCHHS TEPMiHIB peecTpaiii JI3 1j1sl BariHaIbHOTO 3aCTOCYBaHHS
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AHai3 peecTpaliiHuX JaHUX IpenapariB I Bari-
HAJBHOTO 3aCTOCYBaHHS MOKa3aB, mo 15 JI3 B peectpi
MICTSTP CIEI[iaIbHY MTO3HAYKY, SIKa BKa3ye€ IO «isl pe-
€CTpaIiifHOT KapTKH (3aIuCy) i3 3a3HAYCHUMH BiJIOMO-
CTSIMH TIPO JIIKAPCHKHIA 3aci0 3aKIHIYETHCS 3TITHO Tep-
MiHy, BKa3aHOMy B Haka3i MO3 Vkpainu y 3B 53Ky 3
BBEJICHHSM B Ji10 3MiH J0 BiJOMOCTEH PO JIKaPChKHHA
3aci0 MPOTSIroM MEBHOTO IMEPIOAy Micisl 3aTBEPIKCH-
Hs BiIIOBITHOTO Haka3yy». lle mosicHIoe Te, mo eski
TH 3apeectpoBani B [epxaBHOMY peectpi JI3 mBidi.
JeTamizanis peecTpaliiHUX JaHUX MpeIcTaBicHa Y
Tabmmi 6.

BpaxoByroun Bumie3a3HadeHi pe3ybTaTh, Ha TPEThO-
My eTarli JOCIiIKeHHsT HaMu OyJI0 TOOYIOBaHO acOPTH-
MEHTHUH MakpoKoHTyp JI3 /Ui BariHaabHOTO 3aCTOCY-
BaHHS Ha (apMalleBTUMHOMY PUHKY Ykpainu (puc. 3),
SIKUI BKa3ye Ha Te, 110 JoCiKyBaHa rpyna JI3 y 62,7%
npeacraBinena miarpynoro GO1A «[IpoTuMikpoOHi Ta
AQHTUCENTUYHI 3aCO0HM, IO 3aCTOCOBYIOTHCS B TIHEKO-
JIOT'i1, 32 BUKJIFOYCHHSIM KOMOIHOBaHHX Ipenaparis, sKi
MICTATE KOopTHKOCTepoimm» 3a ATC-kracudikamiero.
Binpm Hixk 80 % acoprumenty JI3 s BariHaabHOTO 3a-
CTOCYBAHHS 3apeeCTPOBaHi y BUNIsAL TBepaux JIO, mpu
YoMy, 10 Maikxke monoBuHa (47,2 %) € mpenaparamu,
IO BHITYCKAIOTHCS Y (POPMi CYIIO3UTOPIiB abo mecapiis.

Maibke 65 % JI3 mis BariHaJbHOTO 3aCTOCYBaHHS
iHO3eMHOTO BUpOOHUITBA, 14,8 % acOpTUMEHTY Ipen-
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Mizrpyoa
"GO1AY
62, 7%
Pemenrvpai 81.7% Teepal 14
51.4%
]\'_|mtaa _ 7. 2% (}'noannipﬁ.‘
BupobERE [B1in mecapii

Tepuin 44.4% :
opraarTaecti 3 64.8% Inosemnora
pon (36 BHPpOOHANTEA
siicauin) 76.1%
MomonpenaparTn

Puc. 3. Makpokontyp JI3 1 BariHaapHOTO
3aCTOCYBaHHS Ha BITYU3HSIHOMY (papMarieBTHIHOMY
PHHKY

CTaBJIeHI IIpenaparamMi, BHUPOOHHKOM SIKUX € IHmis.
brmuseko 76 % JI3 st BariHampHOTO 3aCTOCYBaHHS Mic-
TATH JHIIE | Ai09y PEeIOBUHY, TPOXH OLIBINE TOJIOBUHU
€ perentypHumu npenaparamu. Y 44,4 % JI3 nns Bari-
HAJIFHOTO 3aCTOCYBAaHHS BCTAHOBJICHUI TEpMiH MpUIAT-
HOCTi 3 pok# (36 MicsIIiB).

YeTBepTUM €TamoM JAaHOTO AOCIHIIKEHHS OyB Ie-
TanpHU aHami3 JI3 ans BariHaJabHOTO 3aCTOCYBaHHS 3
MpoOiOTHYHOIO aKTUBHICTIO. BeTaHoBNEHO, 10 CTaHOM

11\;‘(121 TH Kon ATC A®DI, no3yBaHHs JonomizHi pe4oBUHHA JD Bupoonux

MOJIOKO 3HEXKUPEHE
MOPOIIKONO/IIOHE; caxapo3a; Incruryt

Lactobacillus PO ? ’ Biorexnosmorii

rhamnosus 573 HATPIIO TAYTAMAT, KPOXMAIh Karcyan CupoBarox

1 | BIOCEJIAK | G02CX ’ KapTOIUISTHHIA; MarHito . .

1010 (ue mene 108) creapar; manir (E 421); BariHajibHi | Ta Bakuun

KYO B 1 kancymi pat; ’ BIOME]J] C.A,,
000JIOHKA KAICYJIU: TUTaHY Mostbia
miokeun (E 171); xxenatnn 1

Lactobacillus

acidophilus,

Lactobacillus

rhamnosus, . )

Streptococcus JIaKTO3a, MOHOT' Ipar;

. MarHiro cTeapar; KHCcJIoTa .
> | BATDIAK | Go2cx thermophilus, acKopGiHOBa:; KaTcyan dapmacaitHc
Lactobacillus > ) BarinanbHi | [Hk.. Kanana
delbrueckii subsp 000JI0HKa KarCyJIu:
. ’ JKEJIaTUH

bulgaricus,

4 MIIp/T aKTUBHUX

kiitud (KYO) B 1

KarcyJi

Lactobacillus JIAaKTO3a, MOHOT'1IpaT;

acidophilus, ectpion, | memnromo3a

3 | riHO®IOP | Go1AX14 100 minbiioHIB MIKpOKpHUCTaJiuHa; HaTpito | Tabnetku | Meninosa AT,

JKUTTE3AATHUX KpoxmanbrikonsT (tun A); | BarinaneHi | LIBeiinapis

6akrepiit, 0,03 Mr MarHiro cTeapar; HaTpio

ectpiony B 1 Tabnerui | rinpodocdar 6e3BogHMi

Tabin. 7. Ctpykrypa acoptumenTy JI3 a1 BariHaabHOTO 3aCTOCYBaHHA 3 MPOOIOTUYHOIO aKTUBHICTIO
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o OnroBa nina C. ontoBoi Po3npiona nina Cli.q )
TH, nakyBaHHs OBII ) g ) po3npioHoi
n/1 MiH MaKc inu MiH MaKc :
WiHK
| PIOCEIAK, g 33 | 94100 | 25563 0,1 202,63 | 3220 0,59
omictep NelO
2 LB TIONLA 170,21 173,96 199,32 0,15 178,90 297,77 0,66
(rakor NelQ
3 FH._IO(DHOP’ - 245,61 287,65 0,17 252,19 400,95 0,59
Gmicrep Ne6
g | DUOEAIOE ; 41652 | 483,16 0,16 430,67 | 688,05 0.6
2 omicrepa N6

Tab6n. 8. LliHoBa KOH IOHKTYpa (papmaineBTHYHOTO pUHKY JI3 A5 BariHanbHOTO 3aCTOCYBaHHSA 3 MPOOIOTHYHOIO
AKTUBHICTIO

Ha 30.06.2021 poky, 3apeectpoBaHo Bchoro 3 JI3 (3 TH)
010JIOT1YHOTO TOXO/DKEHHS, IO MPU3HAYEHI AJIs Bari-
HaJBHOTO BBeJIcHHS (Ta0M. 7).

TH «BIOCEJIAK» ta «BATTJIAK» 3apeectpoBani
mig ATC-komom GO2C «InHmii 3aco0u, 10 3aCTOCOBY-
FOTHCS B TTHEKOJIOT11». 3T1THO 3 IHCTPYKIISMH 710 MEAHY-
HOTO 3aCTOCYBaHHS NaHWX JI3 10 mOKa3aHb HaJIeKaTb:
«mpodisakTHKa Ta JIIKyBaHHS BariHO3iB Pi3HOTO IOXO-
JDKSHHS (TPUXOMOHAIHUX, OaKTepiabHUX, TPHOKOBHUX ),
npo¢igakTHKa TucOi103y MiXBU Pi3HOI €TIONOTIi, y TOMY
YHCITi 0aKTEePiaIbHOTO BariHO3y TOIIOM.

TH «'THO®JIOP» nanexuts a0 miarpynu GO1AX
«IH1I aHTUMIKPOOHI Ta AaHTHCENTHYHI 3aco0u» 3a
ATC-knacuoikarniero. Ockinbku nanuii JI3, okpim mra-
MiB IPOOIOTHYHHX OaKTepiil, MICTUTh €CTPioI, MOKa3aH-
HSIMH JI0 HOTO BHKOPHCTAHHS € TaKOXK «aTpodiuyHuil Ba-
TIHIT, CIPUYMHEHUH HEIOCTATHICTIO €CTPOTEHY IiJl Yac
MEHOIAy3H Ta IMOCTMEHOIAy3aJbHOTO IMepiony, abo 5K
CYIyTHIN 3aci0 MpH CUCTEMHIH TOPMOHAJbHIHA 3aMiCHIN
Teparii.

VYei JI3 nmist BariHambHOTO 3aCTOCYBaHHS 3 MpoOio-
THUYHOIO aKTHBHICTIO € TIperapaTaMyd iHO3eMHOTO BH-
POOHHUIITBA, IO BiAITyCKAIOTHCS 0€3 PelenTy Ta 3apee-
cTpoBaHi y BuIVIsiAi TBepaux JID, 3 sxkux 2 TH y popwmi
Karcyn BarinanpHux Ta 1 TH — BariHaibHI TaONeTKH.

JI3 «BIOCEJIAK» € moHompenaparom 6e3 MHH, 3
CHHOHIMIYHUM HaiiMeHyBaHHAM «Monoy, a mpenapaTtu
«BATTJIAK» Ta « [THO®DJIOP» - xombinosauni JI3, Bia-
noBigHo 6e3 MHH, 3 cHHOHIMIYHHUM HalMEHYBaHHIM
«Comb drugy.

Tepmin npuaaraocti TH «BIOCEJIAK» ctaHOBHTS 2
pok# (24 wmicsi), a TH «BATTJIAK» ta « 'THODJIOP»
MAalOTh TEPMiH puaaTHOCTI 3 pokw (36 micsiB). Bei JI3
30epiraroThes mpu Temmeparypi Big 2 go 8 °C.

[pomozumist JI3 mis BariHaapHOTO 3aCTOCYBaHHS 3
MpoOIOTUYHOIO AKTUBHICTIO HA (hpapMalleBTUIHOMY PUH-
Ky YKpaiHu € JOCHTh 00MEKESHOIO, IO CBiTYUTH PO aK-
TyaJbHICTh PO3pOOKH HOBUX JI3 maHOro mpodito.

[Ipore Ha maHOMY eTammi MH TaKOX MPOaHaJi3yBaJIn
LiHOBY KOH IOHKTYPY PHHKY IOCTIKYBaHUX Ipenapa-
TiB, pO3paxyBaBIIIH C,,, A1 ONTOBHX Ta PO3IpiOHUX IiH

cranom Ha 30.06.2021 p. (tabmuus 8). Jdnst po3paxys-
KiB BUKOPHCTOBYBAJHCH ONTOBI MPOIMO3MIii OCHOBHUX
IUCTPUO IOTOPIB Ha PUHKY YKpaiHH Ta po3ApiOHi LiHH
antek M. Kuesa.

BcranopneHo, 110 MakCMMallbHa OITOBA IiHA IS
TH «BIOCEJIAK» maiixe Ha 10% Buia Big OBLI, a mis
TH «BATTJIIAK» Buma Ha 17%. lns TH «TTHODJIOP»
BincytHi OBL] B peectpi. C,,, onTOBUX I[iH KOJIMBAIOTHCS
Bix 0,1 mo 0,17, o BKa3ye Ha BiTHOCHO aJCKBaTHY ITi-
HOBY KOHKYPEHIIIIO.

Cliq po3npiobuux 1iH g Bcix TH cranoBwim 0,59-
0,66, 110 CBIMYUTH MPO KOJIMBAHHS IiH OiNIbIIE HiX Ha
50% Ha JI3 3 mpoOIOTHYHOK aAKTUBHICTIO JIJISl BariHab-
HOTO 3aCTOCYBaHHS Ta HEJAOCTATHIN BIUIMB PETYIATOP-
HOI MMOJITHKY Jep>KaBU Ha IIHOyTBOPEHHS JaHOI TPpymu
npernapariB. Takok BUCOKI MTOKa3HUKH Ciq CBIiJIYaTh MPO
HU3BbKY KOHKypeHIito JI3 ajs BariHaabHOTO 3aCTOCYBaH-
HS 3 IPOOIOTUYHOIO aKTUBHICTIO Ha (hapMareBTUIHOMY
PHHKY Ta HE XapaKTepU3YIOTh EKOHOMIUHY AOCTYIHICTh
JAHUX TIPETapariB Ui HACEICHHS.

OOropopeHHsi. 3 TOYKH 30py PETPOCIEKTHBHOIO
aHaJi3y BapTO 3a3HAYMTH, IO B ILIOMY aCOPTHMEHT
JI3 mns BariHaIBHOTO 3aCTOCYBaHHS Ha (papMareBTHU-
HOMY PUHKY YKpaiHH XapaKTepH3Y€TbCS CTaJICTIO.
[Ipote cmoctepiraeThcst, 3MeHIIeHHss npono3uiii JIIT
JUIS BariHaJIHOTO BHKOPHCTAHHS 3 MPOOIOTUYHOIO aK-
TtuBHICTIO. Tak, ctanom Ha 01.09.2019 poky, okpim TH
«BIOCEJIAK», «BATTJIAK» Ta «I'THO®JIOPY, Takox
Oynu 3apeecTpoBaHi mie 2 npenapary Jis BariHaJbHOTO
3aCTOCYBaHHS, IO MICTATh MPOOIOTHYHI IITaMU OaKTe-
piit. A came: TH «DEMIBATI» Tta «<EKOBAI» y dopmi
BariHAJILHUX KarlCyll, TepPMiH Ji€ PeecTpamiiHoro Io-
cBiueHHs sikuX 3akiHumBes 24.06.2021 poky. Panime,
a came 10.08.2017 poky, 3akiHumiack peectpauis TH
«'THOJIAKT», a 22.01.2014 poky TH «k EKO®EMIH»,
II0 BUITYCKAJIUCh TAKOXK Y BHIVISIII KATICYJT JIIs BariHab-
Horo 3actocyBaHHs (Anelinuk & ITonosa, 2019). Bee x
TaKU Ipenapary 3 IpoOiOTHYHOIO Ji€l0 I BariHaJIbHO-
IO BUKOPHCTAHHS HE MaIOTh CTATYCY «IIKapCHKOTO 3aC0-
Oy», III0 HE Jja€ 3MOTY Yy TOBHIH Mipi XapakTepu3yBaTu
iX SIKICTB, a BIMOBIAHO 1 €()EKTUBHICTD.
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Takox ciig 3ayBakuTH, Mo pu GopMyBaHHI acop-
TUMEHTHOI 6a3u JI3 ans BariHajdbHOTO 3aCTOCYBaHHS,
BHHUKJIH TPYIHOINI, OCKIIBKU JESKi MpernaparH, IIo
3TiAHO IHCTPYKIIN O MEAUYHOTO 3aCTOCYBAHHS BUKO-
PHUCTOBYIOTBCS JIMIIE BariHAIBGHO, HE MICTATh YTOYHIO-
BaybHOI iH(opMaii crocoBHo Buay JI® y peecrpariii-
Hux aanux. Tak, TH « IEKA30JIb» 3apeecTpoBanmii sk
aepo3oib, « COJIKOBAT'TH» - po3uun, «[IPOTMTHOPM
T'ECTA» - kancymu, «[IPOTE®JIA3Iy - cymo3uropii.
HominmeauM Oyio 6 mepepeectpyBaru naHi JI3 3 Bkasis-
KOIO Ha CIOCi0 3acTOCyBaHHs B HaiimeHyBaHHI JIO.

Bapro 3BepHyTH yBary Ha Te, 1o Juie 21 JI3 3ape-
ecTpoBaHHi sK mecapii, a 41 JIII 3rigHo HaHUX peecTpy
€ BariHATbBHUMH CYTIO3UTOPISIMH, II0 JEMOHCTPYE HEBilI-
MOBITHICTh CYYacHIM HOMEHKJIaTypi Ta Kiacudikarii JID.

BucHoBkH.

1. TIpoBenmeno mocmimkeHHs acoptuMmenty JI3 mis Ba-
TIHAJBHOTO 3aCTOCYBaHHS (papMaIleBTHYHOTO PUHKY
VYxpainu. Chopmoano indopmaniiiny 6asy, mo Ha-
miaye 142 JI3, 3 sxkux 100 TH, mo BiIro4yaroTh 26
MHH Ta 7 cHHOHIMIYHHX HAailMEHYBaHb.

2. CrpykTypHUil Ta cerMeHTamilHWiA aHami3 rpymu JI3
JUTS BariHaJIBHOTO 3aCTOCYBaHHS CBITYHTH, IO 96%
JaHUX TpenapariB Hauexars a0 rpyma G «3acobw,
IO BIUTMBAIOTh HAa CEYOCTATEBY CHCTEMY Ta CTaTEBi
TOpMOHMY, pemra - 1o rpymu D «/lepmatonoriusi
3acobm» 3a ATC-knacudikaniero. Buznauenuit acop-
tumeHT (10 TH) JI3 mis BariHampHOTO 3aCTOCYBaH-
HS, 0 MAIOTh JEKUIbKa CIOCO0IB 3aCTOCYBaHHS, Y
62,7% mnpencrasiena miarpymnoro GO1A «IIpotumi-
KpOOHI Ta aHTHCENTUYHI 3aCO0H, IO 3aCTOCOBYIOTh-
CsA B TIHEKOJIOril, 3a BUKIIOYEHHSIM KOMOIHOBaHHX
mpemnapariB, SKi MICTAT KopTuUkoctepoimm». Ce-
TMEHTAllisl PUHKY 332 BUPOOHUYOIO 03HAKOIO Mpojie-
MOHCTpyBaa, 1o Maixe 65% JI3 mig BariHajabHO-
r0 3aCTOCYBaHHS iHO3€MHOTO BHPOOHHIITBA, CEpEI
skux 22,8% mpenapari, 0 BUITYCKAIOTHCS 1HIIH-
CBKAMH MIPUEMCTBAMU. Bu3Ha4YeHI BIiTYM3HSIHI
BUpoOHUKH JI3 IS BariHANBHOTO 3aCTOCYBaHH,
o 3a0e3MevyroTh HAaOUIbII YaCTKH aCOPTUMEHTY:
[pAT «Jlexxim — XapkiB» (24%), TOB «Dapmekc
rpym» (20%) ta [TIAT «Mondapm» Ta cribHE YKpa-
{HCBKO-icIIaHChKe TinnpueMcTBo «Criepko Ykpaina»
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(mo 14%). Bcranosneno, mo 81,7 % acopTUMEHTY
JI3 i1 BariHANBEHOTO 3aCTOCYBAHHS 3apEECTPOBaHI y
BUVIsLAI TBepaux JID, 3 HuX 6ibi Hixk 47 % € cyno-
3UTOpPiAMU abo mecapismu. 3/4 JI3 s BariHaIEHOTO
3aCTOCYBaHHS - MOHoIIpenapary, 51,4% - Bigmycka-
10ThCs 3a perenitoM. [ 44,4% JI3 myis BariHaabHO-
TO 3aCTOCYBAaHHS BCTAHOBICHUN TEPMiH IPHIATHO-
cTi 3 pokwu.

3. Ha ocHoBi pe3ymbrariB aHaizy (popMOBaHO acOPTH-
MEHTHHIH MaKpOKOHTYp JI3 /jIst BariHaIpHOTO 3aCTO-
CyBaHHS (hapMalleBTUYHOTO PUHKY YKpaiHu.

4. JleramizoBauuii anaii3 JI3 ais BariHaIbHOIO 3aCTO-
CYBaHHS 3 MPOOIOTUYHOIO AKTUBHICTIO JEMOHCTPYE
Ie(IinuT B aCOPTHUMEHTI TaHOI TPYIU IpemapaTiB —
3apeecTpoBaHo Bchoro 3 TH iHO3eMHOTO BHPOOHH-
ITBA, 3 IKAX 2 TperapaTd — BariHaJbHI KarCylld Ta
1 TH — TabneTku Ui BariHaJBHOTO 3aCTOCYBAaHHS.
He 3apeecTpoBaHo KOJHOTO BITYM3HSIHOTO BariHAb-
Horo JI3 3 mpobGiotukamu Ta xomHoro TH y dopmi
Cymo3uTopiiB abo mecapiiB, Xo4a Ha 3aralbHOMY
(bapmaneBTHUHOMY pUHKY nana JI® mominye. Pospa-
xynku C, He JAI0Tb 3MOTY XapaKTepH3yBaTH 3apee-
cTposaHi JI3 115t BariHaIEHOTO 3aCTOCYBaHHS 3 TIPO-
OIOTHYHOKO AKTHUBHICTIO SIK EKOHOMIYHO JTOCTYIIHI.

5. TakuM YHHOM, BPaxXOBYIOYH BiJCYTHICTH IPOIIO3H-
uii JI3 manoro cerMeHTy yKpaiHCBKOTO BUPOOHHUIITBA
Ta HasBHICTh 1HO3EMHHX IpenapariB jumie y Ghopmi
TaOJIETOK Ta KaIcCyj, IO IPH3HAYCHI Ul BariHajb-
HOTO BBEICHHS, pPE3YyNBTaTH TAHOTO IOCIiIKCHHS
CBITYaTh MPO aKTyaNbHICTh PO3POOKH BITUM3HSIHIX
JI3 171 BariHaJIbHOTO 3aCTOCYBaHHS 3 MPOOIOTUYHOIO
aKTHBHICTIO y (hopMi mecapiiB Uil TOCHICHHS KOH-
KypEHTOCIPOMOKHOCTI Ha pHHKY Ta TIOKPAIICHHS 3a-
Oe3MeUYeHHS MaIliEHTiB eKOHOMIYHO qocTymHuMH JITT.

®dinancyBanHs. [laHe MOCHiPKESHHS HE OTPUMAIIO
30BHIIIHBOTO (DiHAHCYBAHHSI.

Konduaikr inTepecis. BincyTHili.

ABTOpPCBKi BHeCKH. J[aHA CTATTS MOBHOLIIHHO BUKO-
HaHa AneitHuk CBITIaHOIO.

3roaa Ha nyOaikaniro. ABTOp IpoduTana i CXBalu-
J1a OCTaTOYHMIA BapiaHT pyKomucy. ABTOp JAajia 3roAy Ha
myOITiKallito JaHOTO PYKOITUCY.
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PHARMACEUTICAL MARKET ASSORTMENT
RESEARCH OF DRUGS FOR VAGINAL USE
WITH PROBIOTIC MEDICINES DETAILING

Aleinyk Svitlana

phD-student of the department of Pharmacy and
Industrial Technology of Drugs, Bogomolets
National Medical University, Kyiv, Ukraine

Abstract: vaginal route delivery of drugs is an inte-
gral part of gynaecological diseases treatment including
different genesis vulvovaginitis. The aim of this study it
to analyze Ukrainian pharmaceutical market assortment
of drugs for vaginal use with probiotic medicines deter-
mination. The marketing research was conducted with
using of analysis, synthesis, comparison, generalization,
content-analysis, statistical, graphical methods. The data
of State register of medicines (as of June, 30, 2021),
register of wholesale dispensing prices for medicines
(as of June, 30, 2021), official web-sites LLC «Mori-
ony, «Pharmacy.online», «Compendium.online» were
used as objects of the study. As a result, it is determined
that as of June 30, 2021 142 medicines for vaginal use
are registered on Ukrainian pharmaceutical market with
dosage forms, active substances doses, condition for
dispensing consideration, 100 brand names, 26 inter-
national nonproprietary names, 7 synonymous names.
Structural ATC-classification analysis has shown that
medicines for vaginal use are included in ATC-groups G
«Genito urinary system and sex hormones» and D «Der-
matologicals» The assortment macrocontour is formed,
it demonstrates that 67,2% of drugs for vaginal use are
involved in group GO1A «Antiinfectives and antiseptics,
excluding combinations with corticosteroids». More
than 80% of drugs for vaginal use are registered as solid
dosage forms, and almost half of them as suppositories
or pessaries. Almost 65% of medicines are foreign, and
3/4 of them contain only active substance, more than
50% are prescription only medicines. For 44,4% drugs
for vaginal use the storage period of 3 years (36 months)
is determined. Detailing analysis of medicines with pro-
biotic activity has shown assortment deficiency (only 3

NCCIEJOBAHUE ACCOPTUMEHTA
DGAPMAINEBTHYECKOI'O PBIHKA
JIEKAPCTBEHHBIX CPEACTB IJIs1
BAT'NHAJIBHOTI'O ITIPUMEHEHMUSA C
JETAJIN3AIIMENA CETMEHTA NIPEITAPATOB
C MIPOBUOTUYECKOMN AKTUBHOCTBIO

Auelinuk CBeT/1aHa

AcrniupaHT Kadeapsl anTeyHOH ¢
IIPOMBIIIJIEHHON TEXHOJIOTUH JIEKAPCTB,
HanyoHanbHbIM MEAUIIMHCKUI YHUBEPCUTET
nmMenu A.A4. boromonbua, Kues, Ykpanna

AHHOTAUMSA: BAarMHAIBHBIA CIOCOO TPUMEHEHHS
JIEKapCTBEHHBIX CPEACTB SBIJIAETCS HEOTHEMIIMMOW ya-
CThIO IIPY JICYEHUU T'MHEKOJOTHMYECKUH MaTONOIUi, B
TOM 4YHCJIE€ BYJIBBOBaIrMHUTOB Pa3lIM4YHOM STHOJIOTUU.
Ilenbr0 AaHHOIO MCCIENOBAaHUA ABISETCS IPOAHAIU-
3UpOBaTh ACCOPTUMEHT JIEKAPCTBEHHBIX CPEACTB IS
BarnHAJBHOTO MpPUMEHEHHs (hapManeBU4YeCKOrO PHIH-
Ka YKpauHbI 3 OIpEICICHUEM CEIMEHTa IIPENnaparoB C
pOOMOTHYECKOM aKTHBHOCTHIO. IIpoBeneHO MapKeTHH-
TOBOE UCCJIEJOBAaHUE C IPUMEHEHUEM METOOB aHAJIn3a
W CHHTE3a, CpaBHEHUs, OOOOINEHHS, KOHTCHT-aHaJH-
3a, MaTeMaTHYCCKO-CTATUCTUYECKUX M TpaduIecKux.
Kakx 00OBEKTHI MCCIETOBAHUS HCIOJIB30BAINCH JTaHHBIC
T'occynapcTBeHHOrO peecTpa JIEKapCTBEHHBIX CPEACTB
(cocrosaumem Ha 30.06.2021 r), Peectpa omnToBo-0T-
IIyCKHBIX LIEH Ha JIEKApCTBEHHBIE CPEICTBA COCTOSTHUEM
Ha 30.06.2021 t., odunumansHbIX BeO-pecypcoB OO0
«Mopuon», «Anrteka.online», «Kommnenmuym.onliney.
B pesynbprare aHanus3a yCTaHOBJIEHO, YTO COCTOSHHUEM
Ha 30.06.2021 . Ha yxpamHCKOM (hapMareBTHIECKOM
PBIHKE 3aperucTpupoBaHO 142 jiekapCTBEHHBIX Cpell-
CTBa Ul BarMHAJIBHOIO IIPUMEHEHUS, C YUETOM JIeKap-
CTBEHHBIX ()OPM, TO3MPOBOK JCHCTBYIOIIETO BEIICCTBA
u ycnoBuil otmycka, 100 ToproBeIx HaMMEHOBaHUH, 26
MEKIyHApPOAHBIX HETIATEHTOBAHHBIX HANMECHOBAHUH U 7
CUHOHUMHYECKUX HauMeHoBaHUM. CTPYKTypHBIH aHa-
nu3 mo ATC-knaccuukamy IpogeMOHCTPHPOBA, ITO
JIEKapCTBEHHBIE CPEJCTBA AJIsl BalrMHAJIBHOIO NIPUMEHE-
Hus otHocATcs K ATC-rpynnam G «CpenctBa, BiIusIo-
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brand names are registered). The liquidity coefficients
calculations for this brand manes don’t allow to char-
acterize these drugs as economically affordable. The
obtained results of this study inform about the domes-
tic drugs for vaginal use with probiotic activity devel-
opment relevance, especially in pessaries as dominant
dosage form on the pharmaceutical market.

Keywords: marketing; pharmaceutical preparations;
drug delivery system; dosage forms; suppositories; pro-
biotics.
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1€ Ha MOYETIONIOBYIO CUCTEMY U II0JIOBbIE TOPMOHBD) U
D «/lepmaronoruueckue cpeacrsa». ChopmupoBan ac-
COPTHUMEHTHBIA MaKpOKOHTYP HCCIIEIOBAHHOM TPYIIIIBI
[pernaparoB, KOTOPBIA JEMOHCTPUPYET, uTo 62,7% mpe-
napatoB oTHocsATcs K noarpynne GO1A «IIpotuBomu-
KpOOHBIE U aHTUCENTHYECKUE CPEICTBA, IPUMEHSIEMBbIE
B TMHEKOJIOTUH, 332 HUCKIIOUEHHEM KOMOWHUPOBAHHBIX
[IperaparoB, COAEPIKALINX KOpTUKOcTepou b mo ATC-
knaccudukanun. bonee yem 80% accoprumenra mnpera-
paroB ISl BarMHAJBHOTO MPUMEHEHHS 3aperucTpupo-
BaHBI B BUZE TBEPIBIX JCKAPCTBEHHBIX (OPM, IIPU TOM,
YTO MPAKTUYECKHU MOJIOBUHA U3 HUX - B BUJE CYIIIO3U-
TopueB uiu neccapuen. [loutu 65% nexapcTBEHHBIX
CPEICTB MHHOCTPAHHOTO MPOU3BOJACTBA, a OKOJIO 3/4 —
coJiepkar ToJibko 1 neiicTByroliee BemecTBO, HEMHOTO
OoJblle MOJIOBUHBI SBJISIOTCA PELENTYPHBIMH Iperna-
paramu. s 44,4% nexkapCTBEHHBIX CPEICTB JJIs Baru-
HaAJIBHOTO MPHUMEHEHHs] YCTAaHOBJIEH CPOK XpaHEHHUs 3
roza (36 mecsues). Jleranu3upoBaHHbII aHATU3 Mpera-
paroB ¢ MIPOOUOTUYECKON aKTUBHOCTBIO IEMOHCTPUPYET
ACCOPTHMEHTHBIA NE(QHUIUT (3apETHCTPHPOBAHO BCETO
3 JekapCcTBEHHBIC Cpe/ICTBa). PacdeTsl Kod(HIIMEHTOB
JUKBUIAHOCTH JUIS JTaHHBIX TOTPOBBIX HAUMEHOBaHUN HE
XapaKTepU3yIOT UX KaK 3KOHOMHYECKU A0oCTymHbIe. [lo-
Jy4eHHbIE PE3YJIbTaThl UCCAEIIOBAHUS CBEETEIbCTBYIOT
00 aKTyaJbHOCTH DPa3pabOTKU OTE€UEeCTBEHHBIX JIeKap-
CTBEHHBIX CPEICTB JIi BarMHAJbHOTO NPUMEHEHHS C
MpOOHOTHYECKOH aKTHBHOCTHIO, B YACTHOCTH B (hopme
reccapueB Kak JJIOMUHUPYIOIIEH Ha PhIHKE JIEKapCTBEH-
HOU (POPMBL

KioueBble cjoBa: MapKeTUHT; JI€KapCTBEHHBIE
CPEICTBa; CUCTEMBI IOCTaBKH JIEKAPCTBEHHBIX CPEACTB;
JIeKapCTBEHHbBIE (POPMBI, Tleccapru; TPOOUOTHKH.
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THE ROLE OF CALCITONIN IN THE PREOPERATIVE STAGE
AS THE PREDICTOR OF MEDULLARY THYROID CANCER METASTASES

Palamarchuk Volodymyr', Smolyar Viktor!, Tovkay Oleksandr', Nechay Oleksandr', Kuts Volodymyr'?,
Sichinava Revaz!, Mazur Oleh!

! Ukrainian Scientific and Practical Center for Endocrine Surgery, Transplantation of Endocrine Organs and
Tissues of the Ministry of Health of Ukraine, Kyiv, Ukraine

2 ST “National institute of pathophysiology and pulmonology named after F.G. Yanovsky of the NAMS of
Ukraine”, Kyiv, Ukraine

Abstract: the aim of the stydy was to analyze the detectability of medullary thyroid metastases in patients at treat-
ment and diagnostic stages, to investigate the applicability of serum calcitonin level as predictor of possible pres-
ence of medullary thyroid metastases. The study included data from 148 patients who underwent surgical treatment
for the initial diagnosis of medullary thyroid cancer. The age of patients ranged from 12 to 83 years, the mean age
was 48,2+1,9 years, the distribution by gender was as follows: men — 34 (23%), women — 114 (77%). Patients were
divided into two groups depending on the pathomorphological report: 1 group (100 (67,6%) — patients without me-
tastases), 2 group (48 (32,4%) — patients with locoregional metastases). Among 148 studied patients with medullary
thyroid cancer, as a result of the histopathological conclusion, in 48 (32,4%) metastases were detected in regional
lymph nodes, among which 10 (6,7%) patients had metastases only in the central collector and 38 (25, 7%) —both in
the central and lateral collectors. At the preoperative stage, the level of undiagnosed metastases by ultrasound was
64,58% (31 patients). Subsequently, at the intraoperative stage, during the rapid histological biopsy, the number of
undiagnosed metastases decreased to 37,5% (18 patients), and in the postoperative period, according to the results of
histopathological examination, the remaining patients were diagnosed with the medullary thyroid cancer metastases.
Ultrasound helped to detect metastases in 17 patients, which was 35,42% of all detected metastases. At the stage of
intraoperative study, the detection of metastases increased and amounted to 30 (62,5%), and in the postoperative
period as a result of histopathological examination metastases were confirmed in 48 patients (100%). Quantitative
indicators of both detected and undiagnosed metastases at all stages of treatment and diagnostic search are statis-
tically significant (p<0,01). The detection of metastases in the central lymphatic collector (Nla) at the preoperative
stage was 2,08%, this index has doubled (to 4,16%) after intraoperative rapid histological conclusion, and after
histopathological conclusion the index has increased more than 10 times (20,84 %,). This tendency to grow of metas-
taseses detection was followed also on lateral collectors: N1b and psilateral were observed at 15 (31,2%) patients
at the preoperative stage, their number increased to 23 (47,9%) intraoperatively and to 31 (64,6%) postoperatively;
NI1b contralateral was observed in 1 (2,1%), 5 (10,4%) and 7 (14,6%), respectively. Such a low percentage of me-
tastases detection at the preoperative stage by ultrasound prompted to CT level study as the predictor of possible
metastases. We investigated the preoperative basal blood CT value as a marker of the medullary thyroid cancer me-
tastases presence probability. Due to the small number of the group (n=10) with Nla, the association of CT (cut-off
level 137 pg/ml) with the possible presence of metastases was not significant (AUC = 0.594), while in the group with
N1b there was a more significant difference. Thus, CT cut-off levels of 358 pg/ml for N1b ipsilateral, and 498 pg/m!
for N1b contralateral detection of possible metastases in collectors, with AUC: 0.877 and 0.832, respectively, which
Justifies the importance of the lateral neck dissection in addition to the mandatory central dissection in order to re-
mov possible medullary thyroid cancer metastases. Thus, ultrasound is insufficiently reliable method of metastases
verifying in medullary thyroid cancer (DE = 35.4% at d mts <0.6 cm). In the absence of ultrasound data (or fine
needle aspiration (FNA) biopsy results) on the presence of metastases to raise awareness of the disease prevalence,
to clarify the prognosis of its development it’s important to use the additional criterion — the calcitonin level. Basal
calcitonin level is the reliable predictor of the medullary thyroid cancer metastases. Its cut-off level of 137 pg/ml indi-
cates the possible presence of metastases in the central group (Nla) (AUC=0,594). The CT cut-off level — 358 pg/ml
(AUC=0,793) suggests the presence of the medullary thyroid cancer metastases (Nla+N1b). CT cut-off levels — 358
pg/ml for N1b ipsilateral, and 498 pg / ml for N1b contralateral (AUC: 0,877 and 0,832), respectively. The calculated
values of the countersensitivity test to detect metastases for different levels of basal CT in the preoperative stage in the
clinical setting will help the practitioner in deciding on treatment tactics to determine the extent of surgery in patients
diagnosed (or suspected) with the medullary thyroid cancer metastases.
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Introduction. Medullary thyroid cancer (MTC) is a
rare type of the thyroid gland malignant tumor that orig-
inates from parafollicular cells (Master & Burns, 2021),
or C-cells derived from the neural crest, which produce
calcitonin — a thyroid hormone that can be used as a
specific marker of thyroid cancer (Park, et al., 2021).
Despite the relatively infrequent occurrence of medul-
lary thyroid cancer, which accounts for up to 5% of all
cases of thyroid cancer (Miller, et al., 2018), it is the
cause of a disproportionately large number of deaths
(according to various sources13.4% -38.0%) (Kuo, et
al., 2017) of patients with this pathology; the disease
tends to metastasize rapidly, and it is refractory to mod-
ern methods of non-surgical treatment (Kebebew, et al.,
2000). To date, surgery remains the main method of thy-
roid cancer treatment, and when planning the surgical
scope (lymph dissection) at the preoperative stage, there
is always the problem of probable metastases detection;
however, existing methods of visualization (ultrasound,
MSCT, PET-CT) do not have a sufficiently high diag-
nostic efficiency to verify metastases (Kouvaraki, et al.,
2003; Kiesewetter, et al., 2021). The imperfection of the
preoperative neck ultrasonography is possible to be one
of the main reasons for the detection in the postoper-
ative period of elevated calcitonin levels in more than
half of patients with metastatic MTC (Van Heerden, et
al., 1990). It is known that the recurrence and survival
rate depend on the initial volume of the operation, and a
better level of biochemical remission is the result of ad-
equate neck dissection (Fleming, et al., 1999). Thyroid-
ectomy with central neck dissection is recommended for
almost all patients with MDR; however, indications for
lateral dissection remain controversial (Roman, et al.,
2006; Pelizzo, et al., 2007; Bartz-Kurycki, et al., 2021).

The possibility of the medullary thyroid cancer me-
tastases predicting at the diagnostic and treatment stage,
we present in our own work.

The aim of the stydy was to analyze the detectabili-
ty of medullary thyroid cancer metastases in patients at
treatment and diagnostic stages. To investigate the pos-
sibility of serum calcitonin using to predict the possible

presence of medullary thyroid metastases and to deter-
mine the extent of surgery.

Materials and methods. The study included data
from 148 patients who underwent surgical treatment at
the Center for the initial diagnosis of medullary thyroid
cancer. The age of patients ranged from 12 to 83 years,
the mean age was 48.2+1.9 years; the distribution by
gender was as follows: men — 34 (23%), women — 114
(77%). Patients were divided into two groups depending
on the presence of metastases according to the patho-
morphological study: 1 group (100 (67.6%) — patients
without metastases), 2 group (48 (32.4%) — patients with
existing locoregional metastases.

All patients in the preoperative and postoperative
stages were measured for basal serum calcitonin levels,
its values were considered normal at <18 pg/mL. The
study was performed on the automatic immunochem-
iluminescent analyzer «MAGLUMI» (manufacturer
«Snibe Diagnostic», China). Reagents from the same
manufacturer were used. Ultrasound was also performed
to establish the spread of the process.

Accumulation and primary data processing were
performed in MS Excel 2013, statistical processing was
performed using StatPlus (license #21735752) and Med-
Calc (trial. ver.) Using descriptive statistics, parametric
and nonparametric methods for testing statistical hypoth-
eses (Student’s criteria, Mann-Whitney, angular Fisher
transform), conjugation tables analysis, ROC analysis.
Depending on the type of distribution of the variation
series, the results of the calculations are presented as
the mean value and the standard error or median and the
25th and 75th percentiles (Me (Q25; Q75)). The results
at p <0.05 were considered statistically significant.

Results and discussion.

1. The effectiveness of MTC locoregional metasta-
ses detection at the treatment and diagnostic stages.

Among 148 studied patients with thyroid cancer, 48
(32,4%) as aresult of pathohistological findings revealed
metastases to regional lymph nodes, of which 10 (6,7%)
patients had metastases only in the central collector and
in 38 (25,7%) — both in the central in lateral collectors.

Table 1. Detectability of thyroid cancer metastases by ultrasound at different treatment and diagnostic stages

oP;frslz::l:stases Stage Preoperative Intraoperative Postoperative
Nx 31 (64,58%)** 18 (37,5%) 0
Nla 1 (2,08%) ** 2 (4,16%) ** 10 (20,84%)
N1b ipsilateral 15 (31,26%) ** 23 (47,92%) * 31 (64,58%)
N1b contralateral 1(2,08%) ** 5(10,42%) 7 (14,58%)
>Nla,b 17 (35,42%) ** 30 (62,5%) ** 48 (100%)

1. * - the difference compared to the postoperative stage is significant (p<0,05);
2. ** - the difference compared to the postoperative stage is significant (p<0,01)..
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Table 2. The level of basal preoperative calcitonin as a predictor of metastases

Observation parameters Observation groups Primary MTC (%)
> 148 (76,3%)
N stage NO 100 (67,6%)
Nla 10 (6,8%)
Nls 38 (25,7%)
Number of Average value 2,5+0,4
metastatic lymph M+ SE
nodes Number of cases Na,b/% 49/33,3 %
Median Me (Q,.; Q..) 6,0 (3,0; 10,0)
Range (minimum - maximum) 0-24
Preoperative calci- | Median Me (Q,,; Q..) 456,4 (136,4; 1267,50)
tonin Range (minimum - maximum) 4,92 - 6000,0

The presence of metastases at the preoperative stage by
ultrasound was 11,5% (17 patients), and their subse-
quent detection at the treatment and diagnostic stages is
shown in table 1.

The above data show that at the preoperative stage
the level of undiagnosed metastases by ultrasound was
64,58% (31 patients). Subsequently, at the intraopera-
tive stage, during rapid histological biopsy, the number
of patients with undiagnosed metastases decreased to
37,5% (18 patients), and in the postoperative period, ac-
cording to the results of histopathological findings, the
remaining patients were diagnosed with MTC metasta-
ses. The use of ultrasound helped to detect metastases in
17 patients, which accounted for 35,42% of all detected
metastases. At the stage of intraoperative examination,
the metastases detection increased and amounted to 30
(62,5%), and in the postoperative period, as a result of
pathohistological findings, metastases were confirmed
in 48 patients (100%). Quantitative indicators of both
detected and undiagnosed metastases at all stages of
medical and diagnostic search are statistically signifi-
cant (p<0.01). The detection of metastases in the central
lymphatic collector (N1a) at the preoperative stage was
2,08%, this number doubled (to 4,16%) after receiving
the intraoperative rapid conclusion, and when obtaining
the histopathological conclusion it increased more than
10 times (20,84%). This tendency of metastaseses de-
tection growth followed also on lateral collectors (N1b):
N1b ipsilateral were observed at 15 (31,2%) patients
at the preoperative stage, their number increased to 23
(47,9%) intraoperatively and to 31 (64,6%) ) postoper-
atively; N1b contralateral was observed in 1 (2,1%), 5
(10,4%) and 7 (14,6%), respectively.

Thus, ultrasound, as the method that is most widely
used for topical diagnosis of the MTC prevalence does
not have the necessary diagnostic efficiency. False-neg-
ative ultrasound findings on the metastases presence are
found more often in the central than in the lateral col-

lector and when the size of metastases is <0.6 cm, their
detection does not exceed 36%, both due to the limited
capabilities of the equipment and expressed author-de-
pendence (ToBkaii Ta iH., 2020).

2. The level of basal preoperative calcitonin as a
predictor of metastases.

Given the unsatisfactory result in the detection of
thyroid metastases at the preoperative stage by ultra-
sound (35,42%), we considered calcitonin as another
predictor of metastases (Opsahl, et al., 2019).

For the group without metastases (NO) the level of
calcitonin was in the range (minimum - maximum) 4,92
—4234,0 pg/mL, for the group with metastases only to
the central collector (N1a): 63,3-5595, for the group with
metastases in the central and lateral collectors (N1b) the
range was 219-6000,0. Thus, the range of preoperative
calcitonin levels for both non-metastatic and metastat-
ic tumors has large cross-sectional areas. To determine
the possibility of using the level of calcitonin to deter-
mine it as a predictor of metastases, ROC analysis was
performed (Fugazzola, et al., 2021; Giovanella, et al.,
2021) and good quality models for all levels of metasta-
ses were identified (Fig. 1 a, b, ¢, d).

Therefore, we have the opportunity to determine the
cut-off thresholds of cSealcitonin depending on the level
of metastases and the main operational characteristics of
this test (Table 3).

As can be seen from the above data, at a blood calci-
tonin level of 136,9 pg/mL, the possibility of detecting
metastases to the central lymphatic collector (Nla) is
not have a highly significant: the area under the curve
(AUC) is 0,594. This may be due to the small sample
size (n=10). The cut-off level of calcitonin was 137 pg/
mL for the presence of possible MTC metastases in N1a.
The relationship between calcitonin levels and the detec-
tion of MTC metastases in lateral collectors (N1b) was
more significant. Thus, the cut-off level of calcitonin for
possible ipsilateral (N1b) metastases was 358 pg/mL,
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Fig. 1. ROC curve, the relation of preoperative calcitonin levels with the metastases presence: a) in the central

collector (n= 0); b) in the lateral lymphatic collectors (n=38); ¢) in

contralateral lymphatic collector (n=7).

the ipsilateral collector (n=31); d) in the

The level of metastases | Cut-off, pg/mL AUC Youden’s Index J Sensitivity Specificity
Nla, n=10 136,9 0,594 0,257 0,889 0,368
N1b, n=38 358 0,840 0,616 0,974 0,642
N1b, ipsilateral, n=31 358 0,877 0,642 1,000 0,642
N1b contralateral, n=7 498 0,832 0,620 0,936 0,684
> (Nla, N1b), n=48 358 0,793 0,535 0,894 0,642

Table 3. Thresholds of cut-off values of preoperative blood calcitonin depending on the extention of metastases.

The main operational characteristics of the test
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Preoper- False Preoper- False
ational negative ational negative
calcitonin, | sensitivity, | calcitonin, | sensitivity,

pg/mL CoSe pg/mL CoSe
60,7 0,000 980,8 0,426
63,5 0,021 1054,0 0,447
147,5 0,043 1059,0 0,468
220,0 0,064 1076,5 0,489
228,1 0,085 1086,0 0,511
314,5 0,106 1267,5 0,532
365,6 0,106 1293,5 0,553
377,77 0,128 1447,5 0,574
385,4 0,149 1478,0 0,596
410,2 0,170 1716,0 0,638
506,7 0,191 1854,2 0,660
511,7 0,213 1965,5 0,681
516,3 0,255 1990,0 0,702
546,1 0,277 2182,5 0,872
557,5 0,298 2576,2 0,894
573,4 0,319 3082,7 0,915
582,1 0,340 5297,5 0,936
619,5 0,362 5614,0 0,957
674,0 0,383 5816,5 0,979
870,5 0,404 6001,0 1,000

Table 4. Correspondence of preoperative blood
calcitonin level and false negative sensitivity in patients
with medularly thyroid cancer

and for contralateral metastases (N1b) — 498 pg/mL,
with a sufficiently high AUC: 0,87 and 0,82, respective-
ly. In general, for lateral metastases, the AUC was 0,783
with the cut-off calcitonin level of 358 pg/mL.

Therefore, the possibility of using ROC analysis to
predict the presence of MTC metastases depending on
the level of preoperative calcitonin has been proven; nu-
merical values of false negative sensitivity calculated,
i.e. the probability of obtaining a negative test result in
patients with metastases, for different cut-off thresholds
(Table 4).

There is a possibility to get a negative test result in
the patient (in our case — to miss metastases). When the
test threshold (calcitonin value) is low, we can poten-
tially detect all cases of metastases, i.e. the sensitivity
of the test is 100% (there will be a pre-diagnosis) (Pala-
marchuk,2020). At the same time false negative sensitiv-
ity is zero (as shown by the graph in Fig. 2).

The calculated values of countersensitivity show a
change in the probability of the negative test result ob-
taining in patients with metastases. Thus, when the basal
calcitonin level is obtained in the patient with MTC, or
if this type of tumor is suspected, the practitioner has the
opportunity to determine and assess the expected proba-
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Fig. 2. The probability of metastases missing in a
patient depending on the preoperative calcitonin level.

bility of metastases and decide on further treatment tac-
tics to determine the extent of surgery.

To date, surgery remains the only treatment for MTC
(Ceolin, et al. 2019). Approximately 35% of patients
with MTC, whose palpation reveals thyroid nodules, al-
ready have metastases to the lymph nodes of the neck.
About 10% (7-23%) have distant metastases at the onset
of the disease (Filetti, et al., 2019).

According to Dal Maso, distant metastases occur
during their detection in approximately 20-40% of pa-
tients with MTC and they are the leading cause of death
associated with the disease (Dal Maso, et al., 2017). An-
other study confirmed that metastases were the leading
cause of death in> 90% of cancer patients (Fares, et al.,
2020).

Due to the high risk of early metastases in this type
of cancer in the preoperative stage, the problem of the
metastases presence always arises. Existing diagnostic
methods (ultrasound is most widely used in hospitals,
MSCT, PET-CT) are not high enough diagnostic effi-
ciency due to limited technical capabilities of the equip-
ment, and it largely depends on the experience of the
doctor who performs the diagnosis. Thus, false-negative
ultrasound findings on the metastases presence are ob-
served in approximately one third of the examined pa-
tients (Machens, et al., 2010; Rukanskiené, et al., 2020).
According to published data, false-negative ultrasound
findings on the metastases presence are more common in
the central than in the lateral collector and with the size
of metastases <0.6 cm. Their detection does not exceed
47% (Huang, et al., 2020). In our study, the number of
undiagnosed metastases at the prehospital stage by ul-
trasound was 64,58%, which illustrates the data on the
effectiveness lack of this method (Cheng, et al., 2020). A
reliable fact (p<0.01) is the increase in the number of di-
agnosed metastases to N1la in the preoperative, intraop-
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erative and postoperative stages, from 2,08% to 4,16%
and 20,84%, respectively. With N1b ipsilateral met-
astatic lesions, the number of diagnosed metastases at
the diagnostic and treatment stages increases — 31,26%,
47,92% and 64,58%, for N1b contralaterally — 2,08%,
10,42% and 14,58%, respectively.

Thus, the ultrasound method allowed to detect metas-
tases in the preoperative stage in almost a third (35,4%)
of patients with metastatic neck lesions, which were de-
termined in the postoperative period as a result of histo-
pathological findings. Such a low detection rate of MTC
metastases allows us to speak about the low efficiency
of the ultrasound method and its imperfection. The same
opinion is shared by other authors, whose works prove
the imperfection of this method, which is one of the rea-
sons for the detection in the postoperative period of ele-
vated calcitonin levels and it reduces the chances of cure
(Gimm, et al., 1997; Chen, et al., 2020).

Serum calcitonin in patients with MTC is the import-
ant diagnostic, prognostic and predictive biomarker due
to its direct relationship with C-cells (Giraudet, et al.,
2008; Gambardella, et al., 2019).

We considered the possibility of using preoperative
calcitonin levels as a marker of possible metastases.
Current recommendations of the American Thyroid As-
sociation (ATA) advise to measure the calcitonin level
in the blood serum in cases where the cytological con-
clusion in patients diagnosed (or suspected) of thyroid
cancer and the calcitonin level may be a predictor of the
disease (Wells, et al., 2015; Silvestre, et al., 2019).

The recommendations of the European Medical On-
cology Association (ESMO) generally recommend total
thyroidectomy with central and bilateral neck dissection
at least at levels ITA, IIT and IV, even if serum calcitonin
levels are between 50 and 200 pg/mL in patients with
negative ultrasound of the neck (Kim & Kim, 2021).
There is no need for prophylactic central neck dissection
in small intrathyroid MTC with preoperative calcitonin
levels <20 pg/mL due to the absence of lymph node me-
tastases risk.

We investigated the significance of preoperative bas-
al blood calcitonin levels as the marker of thyroid metas-
tases presence. Thus, according to our data at the level of
calcitonin <60,7 no metastases were detected. At the cal-
citonin level of 60,7 - 358 pg/mL (cut-off level 137 pg/
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mL) it is possible to detect metastases in the central col-
lector, but it does not exclude the detection of metastases
in the ipsilateral collector. It was proved that the calci-
tonin level >58 pg/mL suggests the presence of MTC
metastases in the ipsilateral collector (AUC=0,877), and
at the of calcitonin level >498 pg/mL it suggests possible
metastases in the contralateral collector (AUC = 0,832).
The practical significance of this of calcitonin indicator
is to justify the required volume of neck dissection in
addition to the mandatory central dissection in order to
remove possible expected metastases of thyroid cancer.

Conclusions. Ultrasound is the insufficiently reli-
able method of metastases verifying in medullary thy-
roid cancer (DE=35,4% at d mts<0,6 sm). In the absence
of ultrasound data (or TAPB results) on the presence of
metastases to raise awareness of the disease prevalence,
to clarify the prognosis of its development it should be
used the additional criterion — the calcitonin level.

The basal calcitonin level is the reliable predictor of
MTC metastases. Its cut-off level of 137 pg mL indicates
the possible presence of metastases in the central group
(N1a) (AUC=0.594). The cut-off calcitonin level — 358
pg/mL (AUC=0.793) suggests the presence of MTC me-
tastases (N1at+N1b). Calcitonin cut-off levels are 358
pg/mL for N1b ipsilateral, and 498 pg/mL — for N1b
contralateral (AUC: 0.,877 and 0,832, respectively).

The calculated false negative sensitivity values of
the metastases test for different basal calcitonin levels in
the preoperative stage in the clinical setting will help the
practitioner in deciding on treatment tactics to determine
the extent of surgery in patients diagnosed (or suspect-
ed) of MTC.
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POJIb KAJIBIIUTOHIHY HA
JOOMEPAIIIMHOMY ETAII SIK TPEJJUKTOPA
METACTA3YBAHHSA MEYJISIPHOI'O PAKY
IUATONOIIEHOI 3AJ1031

Manamapuyk Bosogumup', Cmoasp Bikrop',
Toskaii Ouexcanap', Heuaii Onexcanap', Kyn
Bosiogumup'?, Ciuinasa Pesa3!, Ma3zyp Ouer!

! VkpaiHChKuil HAYKOBO-IPAKTHIHUM LIEHTP
EHJOKPHHHOI Xipyprii, TpaHCIIaHTaLii
eHJIOKpUHHUX opraHiBs i TkaHuH MO3 Ykpainu, M.
Kuis, Vkpaina

2 TY«HartionansHauit iHCTUTYT (TH3iarpii i
myneMoHosorii iM. @.I". SAnoBcbkoro HAMH
VYkpainny», M. Kuis, Ykpaina

AHoTaisi: MeToI0 poOOTH OyII0 IpoaHaNi3yBaTH BH-
sisieMicTh MeractasziB MPLL3 y xBopux Ha JiKyBaJib-
HO-IIarHOCTHYHUX eTanaX. JlOCHiANTH MOXKJIMBICTD
BUKOPHCTaHHs TOKAa3HWKAa KaJbLIMTOHIHY CHPOBATKH
KpPOBI U TPOTHO3YBAaHHS MOXIIMBOI HAsBHOCTI Me-
tacta3iB MPI3 Ta Bu3HaueHHS 00’eMy XipypriuHOro
BTpy4aHHs. B mocmikeHHs BKIodeHi naHi 148 xBo-
puX, SAKi MPOXOAMJIM XipypriuHe JikyBaHHs B LleHTpi 3
MPUBOJly TIEPBUHHO BCTAaHOBIEHOro miarHosy MPIII3.
Bik xBopux BapiroBaB Bix 12 1o 83 pokis, cepenHiii Bik
craHoBUB 48,2+1,9 pokiB; po3MoAiT 3a IeHICPHUM TH-
MOM BHUIVISIAB HACTYIHAM YHUHOM: YOJIOBIKIB — 34 (23
%), xinok— 114 (77%). Iarmientu Oynu po3momiicHi Ha
JIBI TPYTIX B 3QJIXKHOCTI BiJ] HASBHICTI METacTa3iB 3a Jia-
HUMH 1TaToMOp¢oJIoTigyHOT0 MociikeHHs: 1 rpymna (100
(67,6%) — xBopi 0e3 MmeractasiB), 2 rpyna (48 (32,4%)
— XBOpIi 3 HASBHUMH JIOKOPETIOHAPHIMH METAacTa3aMu).
Cepen 148 nmocmimxyBanux xBopux Ha MPII3, y 48
(32,4%) 3a pe3yabTaToM MaTOriCTOJIOTTYHOIO BHUCHOBKY
Oy/i BUSIBIICHI METacTa3u B PErioHapHi JiMpaTHyHi By3-
my, 3 skux y 10 (6,7%) nauieHTiB Meractazu Oynu Jo-
KaJIi30BaHi TUTbKU B IICHTPAJIBHOMY KOJIEKTOpi Ta y 38
(25,7%) — B LIleHTpaNbHOMY Ta B JaTE€PaTbHUX KOJIEKTO-
pax. Ha noomepariiiiHoMy erari piBeHb HeiarHOCTOBA-
HUX MeTacTa3iB 3a pesyabraramu Y 3J[ cranoBus 64,58%
(31 xBopux). B mopmanpumioMy Ha iHTpaomnepauiiHOMY
eTarti, MpU MPOBEACHHI eKCIpec-TicToNoriuyHoi Oiorcii
KUTBKICTh HEIarHOCTOBaHMX METAacTa3iB CKOPOTHJIACH
1o 37,5% (18 xBopux), a B micisornepariifnoMy nepiomi,
3a pe3yabpTaTaMHy MaToriCTOJIONYHOTO BUCHOBKY, Y pell-
TH XBOpUX Oynu migTBepmxeHi meractazu MPII3. 3a-
ctocyBaHHs Y3/[ momomorno BUSIBUTH MeTacTaszu y 17
XBOpUX, IO cTaHOBUIO 35,42% cepen ycix BUSIBICHUX
MeTacTasiB. Ha eTari iHTpaonepamiiHOro J10CIiKeHHS
BUSBJISIEMICTh MeTacTasiB 30iMbIIMIACh 1 cTaHOBUIA 30
(62,5%), a B micisgonepaniiiHOMy Iepiofi 3a pe3yibTa-
TOM IIaTOTiCTOJIOTIYHOTO BUCHOBKY METacTa3H Oynu Imif-
TBepkeH] y 48 xBopux (100%). KinbkicHi MOKa3HUKH
SIK BHSIBJICHHX, TaK 1 HEAIarHOCTOBAaHWX METAcTa3iB Ha
BCIX eTarax JiKyBaJlbHO-JIarHOCTUYHOTO TOIYKY € CTa-
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Manamapuyk Baagumup', Cmoasp Bukrop’,
Tokaii Anexcanap !, Heuaii Anexcanap !, Kyn
Baagumup 2, Cuunnasa Pesa3s !, Mazyp Ouer!

! VKpauHCKHH HayYHO-TIPAKTUYECKHH IIEHTP
SHIOKPUHHOW XUPYPIUH, TPAHCIIIAHTAUN
SHIOKPUHHBIX OpraHoB u TkaHet MO3 YkpauHsl,
r. Kues, Ykpanna

2TV «HanuoHanbHbIi HHCTUTYT GTU3HATPUH U
nyasMoHoaoruu um. @.I. SJaosckoro HAMH
Vkpaunb», I. Knues, Ykpanna

AHHOTAIUS: TIENBI0 PaboTHl OBUIO MPOaHATH3UPO-
Barh BBIABIsIEMOCTh MeTacTazoB MPIK y OGonbHBIX Ha
Je4eOHO-TMarHOCTHYECKHX dTamax. lcciuenoBaTs BO3-
MOXXHOCTh HCIIOJIb30BaHMSI TIOKa3aTelisl KalbIIUTOHUHA
CBIBOPOTKM KPOBHU JIsi TIPOTHO3UPOBAHUS BO3MOYKHOTO
Hanmmuus meractazoB MPIIK wu ompenenenust oObe-
Ma XHUPYPrHYECKOro BMeIIaTelbcTBa. B mcciemoBaHme
BKJTIOUCHBI JIaHHbIC 148 OONBHBIX, MPOXOAWBIIHX XU-
pyprudeckoe jedeHue B LleHTpe 1o moBoay M3HAYaIBHO
ycraHoBieHHoro auarno3a MPILDK. Bozpact GonbHBIX
BapbHpoBai oT 12 no 83 ner, cpenHuit BO3pacT COCTaB-
nsin 48,2+1,9 net; pacnpeneseHue 1no reHAepHOMY THITY
BBIIVLACNO CIIEMYIOINM 00pa3oM: My darH — 34 (23%),
skeHIMUH — 114 (77%). TlammenTs! ObIIH pacIipeIe/iCHEI
HAa JIBE TPYNITEl B 3aBUCHMOCTH OT HAJIWUYMS METAcTa3oB
M0 JaHHBIM TaTOMOP(HOIOTHMYECKOr0 HCCICOBAHMS:
1 rpynma (100 (67,6%) — GonbHBIE Oe3 MeTacTasoB), 2
rpymma (48 (32,4%) — OosbHbIE ¢ HMEIOIIUMUCS JOKOpe-
rMOHapHbIMU MeTacTazamu). Cpenu 148 uccnenyembix
oompaEIx MPIIXK v 48 (32,4%) 1o pe3ynbTraTy maToru-
CTOJIOTHYECKOTO 3aKIFOYCHUS ObLIH 0OHAPYKEHBI METaC-
Ta3bl B PETHOHAPHBIC JTUM(PaTUIECKUE Y3IIbI, U3 KOTOPBIX
y 10 (6,7%) nanueHToB MeTacTa3bl ObUTH JIOKaIM30BAHBI
TOJIBKO B LIEHTPaJIbHOM KoJulekTope Uy 38 (25, 7%) — B
[EHTPAIFHOM U B JIATEPabHBIX KoJuteKkTopax. Ha moorre-
PaLIOHHOM 3Talle YPOBCHb HEANArHOCTUPOBAHHBIX METa-
cTa30B 10 pe3ynsraram Y3 cocrasmi 64,58% (31 6ois-
HBIX). B nanpHelilieM Ha WHTpaOIEpPAIMOHHOM JTarle,
MIPU MPOBEIECHUH JKCIPECC-THCTONIOTHUECKON OHorncu,
KOJIMYECTBO HEAMAarHOCTUPOBAHHBIX METACTa30B COKpa-
tunock 10 37,5% (18 GonbHBIX), a B IMOCIICONEPaIiOH-
HOM TIEpPHOJE 0 pe3yBTaTaM MaTOrHCTOIOTHUECKOTO 3a-
KITFOYCHHS y OCTAJBHBIX OONBHBIX OBLTH TOATBEPIKICHBI
metactazsl MPIL3. Tlpumenenne Y3U nomoro BeISIBUTH
MeTtacTassl y 17 60IbHBIX, 4TO cocTaBuio 35,42% cpeau
BCEX BBIABIICHHBIX MeTacTa30B. Ha aTane uHTpaomnepau-
OHHOT'O WCCJICIOBAaHMS BBISIBICHUEC METACTa30B yYBEINIH-
nock u cocrasuiio 30 (62,5%), a B mocieonepaioHHOM
MIEPHOJC TI0 PE3YIBTaTy MaTOrHCTOIOTHYECKOTO 3aKITIO-
YEeHUS] METACTa3bl ObUIM MOATBEPKACHBI Y 48 OOJIBHBIX
(100%). KonuruecTBeHHBIE MTOKa3aTe I KaK BhISIBICHHBIX,
TaK U HeTUarHOCTUPOBAHHBIX METACTAa30B Ha BCEX dTarax
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tuctuaHo 3HaunMumMu (p<0,01). BusiBisemicts MeTacra-
31B B LIEHTpaJIbHOMY JiMpaTuuHoMy KojekTopi (N1a) Ha
JoorepauidHoMy erarni ctaHoBuia 2,08%, el moka3HuK
30inpmuBes BABIY (10 4,16%) micis oTpuMaHHS iHTpa-
OIIEPAIITHOTO EKCIIPEC-TiCTOJIOTIYHIOTO 3aKITFOUCHHS, a
MIPH OTPHUMAaHHI MTaTOTICTOJIOTIYHOTO BUCHOBKY 3pic O1Tb-
me Hix y 10 pasiB (20,84%). Ll TeHmeHIst 3pocTaHHs
BUSIBIICHHSI METAcTa3iB MPOCHTiJKOBYBaJach 1 MO Jiare-
panbHuX Kosektopax: N1b imcimarepansHi cnocrepira-
my 15 (31,2%) xBopHux Ha JoomepariifHoMy erarti, iX
KUTBKiCTh 30imbmmiace 1o 23 (47,9%) iHTpaonepariifno
1 10 31 (64,6%) micisonepaniitao; N 1b koHTpIarepanbHi
crocrepiram y 1 (2,1%), 5 (10,4%) ta 7 (14,6%) Bimmo-
BiHO. Takuii HU3LKWH MPOICHT BUSIBIICHHS METACTa3iB
Ha JOOoMepariifHoMy erami MeTonoM Y3/ croHykaB 10
BUBYCHHSI PIBHS KJIBIUTOHIHY SIK TIPSAUKTOPA MOYKITHBO-
ro MetacTasyBaHHs. HaMu nocimipkeHO 3HAUCHHS PiBHIB
JIOOTIePAIITHOTO 0a3aJIbHOTO KAIBITUTOHIHY KPOBI B KO-
CTi MapKepy BipoTiTHOCTI HassBHOCTI MeTacTtasis MPILI3.
Buacnigok manoi uncensHocTi rpynu (n=10) 3 Nla 3B’s-
30K KJIBIIUTOHIHY (PiBeHBb BifcideHHs 137 nr/mi) 3 MOX-
JIMBOIO HASBHICTIO METAcTa3yBaHHs OyB HEIOCTAaTHRO Ba-
romuii (AUC=0,594), Toni sk y rpymi 3 N1b Bigmivanach
OUTBIN CyTTEBA Pi3HHI. Tak, piBHI BiACIYCHHS KaJTbIH-
ToHiHy 358 mr/mn s N1b incinarepansroro ta 498 mr/
it i1t N1b KoHTpiarepalibHOTO BHSBICHHS MOMITHBUX
MeTacTasiB B KojlekTopax 3 nokazHukamu AUC: 0,877 Ta
0,832 BiAMOBiAHO, MO OOIPYHTOBYE HEOOXiTHICTH MPO-
BEJICHHSI JIaTepalibHOT JUCEKIi mui KpiM 000B’SI3KOBOT
HEHTPAIBHOI 3 METOI0 BUIAJICHHS MOXKIIMBUX O4YiKyBa-
Hux MeractasiB MPIII3. Takum unnom, Y3]] € HenocTar-
HBO HAJIMHUM METOJOM BepHdikalii MeTacTa3yBaHHS
IIpU MeAyISIPHOMY paky Imronoaionoi 3anosu (IE =
35,4% mpu d mts<0,6cm). [Ipu BigcyTHOCTI Y3 naHux
(abo pesynwrarie TAIIB) mpo HasBHICTH MeTacTa3iB
JUIA TIBUIIEHHS 1H(GOPMOBAHOCTI MPO MOLIUPEHICTh
3aXBOPIOBAaHHS, YTOYHCHHS HPOTHO3y HOTO PO3BHUTKY
CJIiJi BUKOPHCTOBYBAaTH JOJATKOBUI KpUTEPii — piBeHb
KaJbOUTOHIHY. PiBeHh 0a3aJbHOTO KANBIMTOHIHY €
JIOCTOBIPHUM TIPEIUKTOPOM MeTtacTadyBaHHs MPIII3.
Moro piBens Binciuenns 137 mr/mi Bkasye Ha MOMKIH-
By HAasBHICTh MeTacTasiB y leHTpaibHil Tpymi (Nla)
(AUC=0,594). PiBeHb BificiueHHs KaJILIIUTOHIHY — 358 TiT/
M1 (AUC=0,793) nepenbavae HassBHICTh METacTa3yBaH-
Hs MPIL3 (N1a+N1b). PiBHi BifciueHHS KaTbIIUTOHIHY —
358 nr/mn aia N1b incinarepansHoro, Ta 498 mr/mi mis
N1b konrpnarepansaoro (AUC: 0,877 Ta 0,832) Binmo-
BigHO. Po3paxoBaHi 3Hau€HHA KOHTPUYTIMBOCTI TECTY
Ha BHSBJICHHS METACTa3iB JUIA PI3HUX PiBHIB 0a3aIbHOTO
KaJBIIMTOHIHY Ha JOOMepamiiHOMy eTami B KIiHIYHUX
YMOBaX JOINOMOXYTh NMPAKTHKYIOUOMY JIKapIo y HpH-
WHSATTI PIIICHHS OO JIKYBaJIbHOT TAKTHKH 3 BU3HAYCH-
HSIM 00CATY ONEPATHBHOTO BTPYYaHHS Y XBOPHX 3 BCTa-
HOBJICHUM JTiarH030M (200 mino3poro) MPIII3.

KirouoBi cjioBa: KajbIIMUTOHIH, MEIYISIPHHHA pak,
MeTacTa3, IUTOonoai0Ha 3a5103a, ROC-anamis.
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Ne4eOHO-TUArHOCTHYECKOTO ITONCKA SIBIISTIOTCS CTATUCTH-
gecku 3HaunMbIMU (p<0,01). BeisiBisiemocTs MeTacTazoB
B IICHTpaJbHOM JInMdarrnueckoM koiuiektope (Nla) Ha
JIOOTepallMOHHOM ATarne coctaBuia 2,08%, 3TOT moka-
3aTenb yBeNIn4mics BaBoe (10 4,16%) mocne nomydeHus
WHTPAONEPALMOHHOTO JKCIPECC-TUCTOIOTMYECKOTO 3a-
KJTFOUCHHS, a TIPH MOTyYSHUH aTOTUCTOIOTHIECKOTO 3a-
KJITFOUeHHs1 BEIpoc Oornee gem B 10 pa3 (20,84%). Ota Ten-
JCHISI pOCTa BBIBICHUS METACTA30B IIPOCIICKIBAIACH
U TI0 JIaTepalibHBIM KoiuiekTopam: N1b urcunarepanbHo
HaOmonamu y 15 (31,2%) GonbHBIX Ha JOOMEPaIlUOH-
HOM 3Tare, X KOJIMYECTBO YBEINYHIIOCH 10 23 (47,9%)
uHTpaonepaunoHHo u a0 31 (64,6%) mnocneonepaiu-
onHO; N1b koHTpnarepansHele HaOmomamu y 1 (2,1%),
5 (10,4%) u 7 (14,6%) cooTBeTCTBeHHO. TaKOil HU3KHUN
MIPOIICHT OOHAPY>KEHHS METACTA30B HA JIOOTIEPAIHIOHHOM
stane MetofoM ¥Y3U nobyxaan u3yueHue ypoBHS Kallb-
LUUTOHWHA KaK MpeIuKTopa BO3MOXKHOIO METacTazupo-
BaHus. Hamu mccenoBaHo 3Ha4eHHE YPOBHEH moorepa-
IIOHHOTO 0a3aJIbHOTO KaNBIIUTOHHHA KPOBH B Ka9eCTBE
Mapkepa BeposSTHOCTH Hammuusi MmeractazoB MPIIXK.
Bceneacreue manoit yncnennoct rpynmsl (n=10) ¢ Nla
CBSI3b KaJIBI[UTOHNHA (YPOBEHB OTCeUKH 137 r/min) ¢ BO3-
MOXXHBIM HaJIMYMEeM MeTacTa3upoBaHUs Oblla HeJocTa-
TouHO BecoMoit (AUC=0,594), Toraa kak B rpymrie ¢ N1b
oTMedanach Oojiee CymecTBeHHAs pa3HHIa. Tak, ypoBHA
OTCEeUKM KajbluToHMHa 358 nr/mu mis N1b uncwia-
TepansHOTO, U 498 Tr/™Mi i N1b koHTpiaTepaibHOTO
0oOHapyXeHHsI BO3MOXKHBIX METACTa30B B KOJUIEKTOPAX,
¢ nokazaremsmu AUC: 0,877 u 0,832 COOTBETCTBEHHO,
970 0OOCHOBBIBACT HEOOXOMMMOCTH HPOBEICHHUS JaTe-
pajbHON IHUCCEKIUH IIeH, IOMUMO OOs3aTeNbHOM IIeH-
TPaIBHOH, C IIETBI0 yNAICHNS BO3MOXKHBIX OKHIACMBIX
MetactazoB MPIIK. Takum obGpazom, Y3U sBisercs
HEIOCTATOYHO HAJIC)KHBIM METOIOM BepU(HUKALINU MeTa-
CTa3UpOBaHMA NPU MEAYJUIIPHOM PaKe IUTOBUIHOH Ke-
ne3sl (9 = 35,4% npu d mts<0,6 cm). [Ipu orcyTcTBUM
V3 pmanspix (wm pesynsratoB TAIIB) o mammuuu me-
TAcTa30B I MOBBIMICHHUST MHOOPMHUPOBAHHOCTH O Pac-
MIPOCTPAHEHHOCTH 3a00JIeBaHMs, YTOYHEHHU MPOTHO3a
€ro Pa3BUTHsI CIIEAYET HCIONb30BATh JOMOTHUTEIHHBIN
KpPUTEpUI — ypOBEHb KaJbLIMTOHUHA. YPOBEHb 0a3aIbHO-
T0 KaJbIUTOHUHA SBIIETCS JJOCTOBEPHBIM MPEIUKTOPOM
metacrazuposanuss MPIXK. Ero yposens orceuxu 137
TIT/MJT YKa3BIBaeT Ha HAJIMIHE METAcTa30B B IIEHTPAILHON
rpymme (N1a) (AUC=0,594). YpoBeHb OTCEUYKH KaJbIIU-
ToHnHa — 358 nir/mn (AUC=0,793) npearonaraet Hau-
ye MetactazupoBanuss MPIK (Nla+Nl1b). YpoBHu
OTCEUKU KaJIbIUTOHHMHA — 358 mr/miu maa N1b umncuna-
TepanbHoro u 498 nr/mi s N1b KoHTpiaTepaibHOTo
(AUC: 0,877 u 0,832) coorBeTcTBeHHO. PaccuntaHHbIe
3HAYCHUS KOHTPYYBCTBUTEIBHOCTH TECTA JUIA BBISABIIC-
HUSI METACTa30B JJISl Pa3HBIX YPOBHEH 0a3abHOTO Kallb-
LUUTOHWHA Ha JIOOMEPAlIOHHOM dTare B KIMHUYECKUX
YCIIOBHAX IIOMOTYT NMPAKTHKYIOIEMY Bpady B IPHHITHH
peIIeHHS 110 JIeYeOHOM TaKTHKE C ONpeielicHHeM o0beMa
OTIEPaTUBHOTO BMEIIATENILCTBA Y OOJBHBIX C YCTAHOBJICH-
HBIM TMarHo3oM (wim nopo3peHnem) MPIIK.

KiroueBble c/10Ba: KaJbLIUTOHUH, MEXYJUIIPHBINA
pak, MeTacTas, IUTOBUIHAs xere3a, ROC-ananus.
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MARKETING RESEARCH OF THE MEDICINE MARKET FOR THE TREATMENT
OF BREAST CANCER IN UKRAINE
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Abstract: the article presents the results of the study of the marketing market of medicines for the treatment of
breast cancer in Ukraine during 2019-2020. Medicine treatment schemes based on a clinical protocol were ana-
lyzed. On December 1, 2019, 184 drugs were registered for the treatment of breast cancer in Ukraine, and on De-
cember 1, 2020 - 194. In 2020, the largest share among of the studied drugs belongs to the group of antineoplastic
and immunomodulatory drugs - 82.0 %, and the group of drugs that affect the musculoskeletal system - 18.0 %. On
December 1, 2020, drugs were represented by 43 manufacturers, of which 18.6 % were Ukrainian and 81.4 % were
foreign. Among Ukrainian companies, the primacy belongs to Pharmex Group LLC (4.1 %), Teva Ukraine LLC (3.1
%) and Farmak JSC (2.6 %). The largest share of foreign suppliers occupies Great Britain - 26.3 %, Switzerland
and India by 11.9 %. At that time, in 5 pharmacotherapeutic groups (LO1AA01, LO1BAOI, LOICA04, LO1XCO07,
MO0O5BA03) is not represented by any drug Ukrainian manufacturer. Analysis of the assortment of drugs for the treat-
ment of breast cancer by dosage form in 2020 showed that the main share (35.6 %) is represented by concentrate for
solution for infusion, 21.6 % - tablets and 20.6 % - lyophilisate for solution for infusion. Other dosage forms form

a total of 22.2 % of the total assortment of drugs, studied in the Ukrainian market.

Key words: breast neoplasms, antineoplastic agents, immunomodulating agents, breast neoplasms, musculo-

skeletal system.

Introduction. One of the most important medical
and social problems in Ukraine and the world is the
spread of malignant neoplasms (MN). Today, the inci-
dence and mortality of the population from malignant
neoplasms tend to rapid growth due to internal (age,
sex, race, heredity) and external factors (lifestyle, eating
habits, long-term medical intervention, such as the use
of oral hormonal contraceptives or hormone replace-
ment therapy) (Kaminska, Ciszewski, Lopacka-Szatan,
Miotta, Starostawska, 2015). According to the World
Health Organization, breast cancer (BC) ranks second
in the world among all diseases as one of the most com-
mon, after lung cancer. In Ukraine, among the female
population of breast cancer ranks first in the structure
of cancer morbidity and mortality (WHO. International
Agency for Research on Cancer). In connection with the
above, the pharmaceutical supply of this group of pa-
tients, due to the necessary high-cost treatment, requires
the involvement of significant financial resources for
chemotherapy.

Since 2015, the Ministry of Health of Ukraine to en-
sure the effectiveness of treatment of cancer patients and

improve their quality of life began to purchase drugs and
medical devices in the field - chemotherapeutic drugs,
radiopharmaceuticals and accompanying drugs for the
treatment of cancer patients through such international
organizations such as the United Nations Development
Program, the UNICEF Children’s Fund and the British
purchasing agency Crown Agents.

Scientists from different countries deal with the orga-
nization of providing the population with drugs for the
treatment of breast cancer. Clinical and economic anal-
ysis of drugs for the treatment of breast cancer was con-
ducted by Ukrainian scientists Nemchenko A.S., Pod-
gaina M.V. (Nemchenko, Podgaynaya, 2009). The study
of valuation was carried out by Berghuis A., Koffijberg
H. and others (Berghuis, Koffijberg, Terstappen, Sleijfer,
[Jzerman, 2018).

The aim of the work was to study the saturation of
the market with assortment positions and physical acces-
sibility for patients of drugs for the treatment of breast
cancer in the pharmaceutical market of Ukraine.

Materials: In 2015, the Ministry of Health of Ukraine
developed and approved a unified clinical protocol for
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primary, secondary (specialized), tertiary (highly special-
ized) medical care “Breast Cancer” (further - the Clini-
cal Protocol for Breast Cancer) (Order of the Ministry of
Health of Ukraine). It is based on the clinical guideline
“SIGN Guideline 84: Breast Cancer in Women”, which
was proposed by the national health service “Scottish In-
tercollegiate Guidelines Network (SIGN)”, and some sec-
tions are based on other guidelines, in particular:

NICE Clinical Guideline update CG 041: Familial
breast cancer: the classification and care of women at
risk of familial breast cancer in primary, secondary and
tertiary care (partial update of CG 14), 2006 (Great Brit-
ain) (National Collaborating Centre for Primary Care,
2006).

NICE clinical guideline 164 Classification and care
of people at risk of familial breast cancer and manage-
ment of breast cancer and related risks in people with a
family history of breast cancer, 2013 (Great Britain) (Na-
tional Institute for Health and Care Excellence, 2013).

Advanced breast cancer. Diagnosis and treatment.
National Collaborating Centre for Cancer. Feb 01, 2009
(Great Britain) (National Collaborating Centre for Can-
cer, 2009a).

Early and locally advanced breast cancer. Diagnosis
and treatment. National Collaborating Centre for Can-
cer. Feb 01, 2009 (Great Britain) (National Collaborat-
ing Centre for Cancer, 2009b).

ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up Primary breast cancer, August
2013 (Senkus, Kyriakides, Ohno, Penault-Llorca, Poort-
mans, Rutgers, Cardoso, 2015).

ESO - ESMO 2nd international consensus guidelines
for advanced breast cancer (ABC2), September 2014
(Cardoso, Costa, Norton, Senkus, Aapro, Andre, Winer,
2014).

In the above-mentioned Clinical Protocol for breast
cancer presents the schemes of drug treatment of breast
cancer (chemotherapy, hormone therapy) and two lists
(main and additional) of drugs used. An additional list
of drugs is used when the relevant health care facility
has sufficient funding, including the expense of the lo-
cal budget, which in turn leads to improved quality and
accessibility of treatment for citizens (Order of the Min-
istry of Health of Ukraine).

In the future, to implement the objectives of the study,
a marketing analysis of the range of drugs used in the
medical treatment of breast cancer. According to the uni-
fied anatomical-therapeutic and chemical classification
system (ATC), the studied drugs belong to the groups
“L - antineoplastic and immunomodulatory agents” and
“M - agents that affect the musculoskeletal system”. The
subgroup of L-drugs includes LO1 - antineoplastic drugs
(LO1A - alkylating compounds, LO1B - antimetabolites,
LOI1C - alkaloids of plant origin and other drugs of natu-
ral origin, LO1D - cytotoxic antibiotics and related drugs
and LO1X - other antineoplastic drugs). The group of
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M-drugs is represented by the subgroup MO5 - drugs
used to treat bone diseases (MO5B - agents that affect
the structure and mineralization of bones).

Among the above groups of drugs was formed a
sample containing 15 names of drugs under internation-
al non-proprietary names and ATC codes, such as Cy-
clophosphamide (LO1AAO1), Methotrexate (LO1BAO1),
Fluorouracil (LO1BCO02), Doxorubicin (LO1DI1)
(LO1CDO02), Capecitabine (LO1BC06), Gemcitabine
(LO1BCO0S), Vinorelbine (LO1CA04), Trastuzumab
(L01XCO03), Bevacizumab (L01XC07), Zoledronic acid
(MO05BAO0S), Pamidronic acid (M0O5BAO03), Ironic acid
MO5BAO02).

To study the saturation of the market of drugs for the
treatment of breast cancer, the State Register of Medi-
cines of Ukraine was analyzed, which is presented on
the official website of the State Expert Center of the
Ministry of Health of Ukraine, data of the specialized
medical internet-edition “Compendium 2019 — drugs”
and scientific and practical publications on the topic of
the article.

Methods. The methods of market research, system-
atization and generalization of the obtained results were
used in the work.

Discussion. The study was conducted during 2019-
2020 years. On December 1, 2019, 184 drugs were reg-
istered for the treatment of breast cancer in Ukraine, and
on December 1, 2020 — 194 drugs.

At the first stage of the study, the results of the dis-
tribution of registered drugs by groups of ATC were
analyzed. In 2020, the largest share among the studied
drugs belongs to the group of antineoplastic and immu-
nomodulatory drugs — 82,0 % (159 drugs), and the group
of drugs that affect the musculoskeletal system — 18,0 %
(35 drugs). All registered drugs on the pharmaceutical
market of Ukraine are mono-drugs. A similar trend was
proved by us in the market research in 2019 (Table 1).

The next stage was the study of the range of domes-
tic and imported drugs for the treatment of breast cancer
in the pharmaceutical market of Ukraine. According to
the results of the analysis, it was found that the majority
of registered drugs for the treatment of breast cancer in
2019-2020 years are drugs of foreign origin (Table 2). On
December 1, 2020, drugs were represented by 43 manu-
facturing companies, of which 8 (18,6 %) were pharma-
ceutical companies - Ukrainian, and foreign - 35 (81,4 %).
Among Ukrainian companies, the first place belongs to
Pharmex Group LLC (8 drugs, 4,1 %). The second and
third places are occupied by Teva Ukraine LLC (6 drugs,
3,1 %) and Farmak JSC (5 drugs, 2,6 %), respectively.
The next place belongs to 02 Pharma LLC (2 drugs, 1,0
%). The other four Ukrainian manufacturers, such as Lu-
mier Pharma LLC, Rocket-Pharm LLC, Lekhim-Kharkiv
JSC and Sanofi-Aventis Ukraine LLC, supply only one
drug to the Ukrainian market. Compared to 2019, the
number of Ukrainian pharmaceutical manufacturers has
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. Number of Specific weight | Number of Specific
Group code | MM EAPCLLic drugs (%) drugs | weight (%)
2019 2020

LO1AAO1 Cyclophosphamide 5 2,7 5 2,6
LO1BAO1 Methotrexate 15 8,2 16 8,2
LO1BCO02 Fluorouracil 6 3,3 7 3,6
LO1DBO1 Doxorubicin 9 4.9 14 7,2
LOICDO1 Paclitaxel 17 9 19 9,8
LOICDO02 Docetaxel 15 8,2 14 7,2
LO1BCO6 Capecitabine 27 14,7 29 15,0
LO1BCO5 Gemcitabine 32 17,4 31 16,0
LOICA04 Vinorelbine 5 2,7 4 2,1
L01XCO03 Trastuzumab 10 5,4 17 8,8
L01XC07 Bevacizumab 1 0,5 3 1,5
MO5BAO08 Zoledronic acid 27 14,7 21 10,8
MO5BAO3 Pamidronic acid 2 1 2 1,0
MO5BA0O6 Ibandronic acid 12 6,5 12 6,2
MO5BAO02 Clodronic acid 1 0,5 0 0,0

Total: 184 100 194 100

Table 1. Distribution of drugs registered in Ukraine by groups of ATC classification used for the treatment of
breast cancer

increased by one, and the number of manufacturers sup- The largest share among foreign suppliers in 2020
plying the Ukrainian market - second place, among all the is occupied by such countries as the Great Britain - 51
countries represented in 2019-2020 years. drugs (26,3 %), Switzerland - 23 drugs (11,9 %) and In-

Fig. 1. The structure of the range of drugs for the treatment of breast cancer (on 01.12.2020)
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Ne Country Manufacturer Number of drugs The ratt(i)(t)a(;f L
1 Mistral Capital Management Ltd. 18
2 Accord Healthcare Ltd. 11
3 Great Britain Amaxa Pharma Ltd. 10 26,3
§ 4 M. Biotech Ltd. 10
§ 5 Ananta Medicare Ltd. 2
= 6 Pharmex Group LLC 8
2 7 Teva Ukraine LLC 6
= |3 Farmak JSC 4
g 9 Uktaine 02 Pharma LLC 2 124
% 10 Lekhim-Kharkiv JSC 1
= 11 Lumier Pharma LLC 1
8 | 12 Rocket-Pharm LLC 1
g 14 Sanofi-Aventis Ukraine LLC 1
% 15 F. Hoffmann-La Roche Ltd 16
g 16 ) Almeda Pharmaceuticals AG 3
G Switzerland 11,9
[S) 17 Accord Healthcare AG 2
% 18 Novartis Pharma AT’ 2
% 19 Hetero Labs Limited 9
ﬁ 20 Dr. Reddy’s Laboratories Ltd 6
§ 21 Glenmark Pharmaceuticals Ltd 2
< 22 . RR Pharmaceuticals Private Limited 2
& India 11,9
_g 23 Shilpa Medicare Limited 2
qi 24 Emcure Pharmaceuticals Ltd 1
=
% 25 Sun Pharmaceutical Industries Ltd 1
:‘;ﬁ 26 Medak Gezelshaft Ffyur Kklinishe SHP 13
g 27 Baxter Oncology GmbH 4
g Germany - - 10,3
In 28 Fresenius Kabi Deutschland GmbH 2
2 | 29 Denk Pharma GmbH & Co. KG 1
% 30 Austria Ebewe Pharma, GmbH Nfg KG 14 7,2
8 31 USA Pfizer Inc 7 3.6
Tg 32 Republic of Belarus Belmedpreparaty RUE 5 2,6
% 33 Israel Teva Pharmaceutical Industries Ltd 4 2,1
2 34 Cyprus M-Invest Ltd 4 2,1
g 35 . KRKA, d.d., Novo mesto 3
= Slovenia - 2,1
& 36 Sandoz Pharmaceuticals d.d. 1
; 37 Spain Accord Healthcare, S.L.U. 3 1,5
3 38 Finland Orion Corporation 2 1,0
(q\j 39 France Mylan, SAS 2 1,0
g 40 Canada Pharmascience Inc. 2 1,0
41 Netherlands Samsung Bioepis NL B.V. 2 1,0
42 Republic of Korea Celltrion Healthcare Co., Ltd 2 1,0
43 Poland Green Life Sciences LLC 1 0,5
44 Georgia Rompharm Company Georgia LLC 1 0,5
Total: 194 100
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Fig. 2. Distribution of drugs for the treatment of breast cancer by dosage forms

dia - 23 drugs (11,9 %). Compared to 2019, Germany
came out of the top three, and its place was taken by
India. In 2019-2020 years, the largest number of drugs
from the Great Britain will be supplied by Mistral Cap-
ital Management Ltd. - 18 drugs (9,3 %), from Switzer-
land - F. Hoffmann-La Roche Ltd. (16 drugs, 8,2 %) and
India — Hetero Labs Limited (9 drugs, 4,6 %).

According to the results of the analysis of the struc-
ture of pharmacotherapeutic groups of drugs by manu-
facturer-countries, it was found that among Ukrainian
drugs the largest share is occupied by groups MO5SBA08
(Zoledronic acid) - 5 drugs (23,8 %) and LO1BCO05
(Gemcitabine) - 5 drugs (23,8 %). At the same time 5
pharmacotherapeutic groups (LOIAAO1, LO1BAOI,
LO1CA04, L01XC07, MO5SBAO3) not presented any
drug from the Ukrainian manufacturer (Fig. 1). Also in
2020, no registered drugs were presented in the group
MO5BAO02 (Clodronic acid). One drug from the group
MO5BAO2 was present in the clinical treatment protocol
in 2019, but lost registration on the market.

Analysis of the range of drugs for the treatment of
breast cancer by dosage form in 2020 year showed that
the main share (35,6 %) is represented by concentrate
for solution for infusion, 21,6 % - tablets and 20,6 %
- lyophilisate for solution for infusion. Other dosage
forms, such as powder for solution for injection, solution
for injection, solution for infusion, powder for solution
for infusion and lyophilized powder for solution for in-
fusion, form a total of 22,2 % of the total range of drugs,
studied in the market of Ukraine (Fig. 2).

Comparing the indicators of registered dosage forms
in 2019 year with 2020 year, the leadership remained in
such dosage forms as concentrate for solution for infu-
sion, tablets and lyophilisate for solution for infusion.
This indicates that the preferences of doctors for the use
of certain dosage forms in practice have not changed

significantly, and the number of registered drugs has
increased in proportion to them in the pharmaceutical
market of Ukraine.

Conclusion. A study of the range of drugs for the
treatment of breast cancer, which are registered in the
pharmaceutical market of Ukraine in 2019-2020 years.
According to the results of the study, it is established that
antineoplastic and immunomodulatory drugs are the most
widely represented on the Ukrainian market — 82,0 %
(159 drugs).

It is established that on December 1, 2020, domes-
tic pharmaceutical manufacturers supplied to the market
only 12,4 % (24 drugs) of the total range of drugs for the
treatment of breast cancer. Their production is carried
out by 8 enterprises, among them the leaders in Ukraine
are Pharmex Group LLC, Teva Ukraine LLC and Far-
mak JSC.

Most drugs for the treatment of breast cancer in
Ukraine are drugs foreign countries such as Great Brit-
ain - 26.3 %, Switzerland - 11.9 % and India - 11.9 %.

The analysis of the dosage forms of the study group
showed that the main part (35,6 %) is a concentrate for
solution for infusion, 21,6 % - tablets and 20,6 % - ly-
ophilisate for solution for infusion, 22,2 % - all other
dosage forms.

Analysis of the range of drugs for the treatment of
breast cancer in the Ukrainian market by the structure of
manufacturers according to the ATX system showed that
in 6 pharmacotherapeutic groups (LO1AAO01, LOIBAOI,
LOICA04, LO01XC07, MO5BA03, MO5BA02) no
drug from the Ukrainian manufacturer. And in group
MO5BAO02 (Clodronic acid) there are no registered drugs
from manufacturers.
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MAPKETHHT OBI JJOCJIJ’KEHHSI PHHKY
JIIKAPCHBKHX 3ACOBIB JIJISI JITIKYBAHHS
PAKY MOJIOYHOI 3AJI0O3U B YKPATHI

Pajgaanscbka SIpociaasal, Kocsuenko KocrsinTun?

! AcucrenT Kadeapu opraHizaiiii Ta eKOHOMIKH
¢dapmanii HanioHamsHOTO MEIUYHOTO
yHiBepcutety iMeHi O.0. boromonbis, M. Kuis,
VYkpaina

2 3aBimyBa4 Kadeapu oprauizailii Ta eKOHOMIKH
¢dapmanii HanioHansHOrO MEIUYHOTO
yHiBepcutery iMeHi O.0. boromonsbira, M. Kuis,
VYkpaina

AHOTAaLif: B CTaTTi MPEICTaBIEHO Pe3yJbTaTH Ja0-
CJIiJ[PKEHHSI MapKETHHIOBOTO PUHKY JIIKapChKHUX 3aC00iB
JUIA JIIKyBaHHA paky monouHoi 3ano3u (PM3) B Vkpa-
a1 npotsirom 2019- 2020 pokiB. bynu mpoananizoBani
CXeMH MEIMKAMEHTO3HOTo JiKyBaHHS PM3 Ha OCHOBI
KIiHiYHOTO TpoToKony. Ctanom Ha 01.12.2019 p. misa
nikyBanHa PM3 B Vkpaini Oyino 3apeectpoBano 184 JI3,
aHa 01.12.2020 p. — Bxe 194. ¥ 2020 poui HaiibinbIIa
nuToMa Bara cepen JI3, mo 1ociiaKyBanucs, HaleKUTh
rpyIi aHTUHEOIUIACTUYHUX Ta IMyHOMOJIEIIOI0YHX 3aC0-
6iB — 82,0%, a rpymi 3aco0iB, 1110 BIUIMBAIOTh HA OMOP-
HO-pyxoBwuii amapar — 18,0%. Cranom Ha 01.12.2020p.
JI3 mpencrasneni 43 ¢dipmaMu-BUpOOHUKAMH, 3 HUX
18,6% — ykpainceki, 81,4% — inozemui. Cepen ykpa-
THCBKMX (PipM MEPIIICTh HaJEXKUTh «DapMeKc Tpy»
(4,1%), «TeBa-Ykpaina» (3,1%) ta «Dapmax» (2,6%).
Haii6inpiry nuToMy Bary cepell iHO3€MHHX MOCTa4allb-
HUKIB 3ailiMaroTh Benuka bpuranis — 26,3%, IlIseiina-
pis Ta Inais mo 11,9%. 3nauny kinbkicts JI3 i3 Benukoi
BpuTanii nocradae ipma-Bupobnuk «Mictpan Kemitan
Menemxment Jlimiten» — 9,3%, 31 LlBeitnapii — «D. Xo-
¢dhopmann-JIa Pour JIto» 8,2% Tta Inaii — «l'etepo JIa63
Jlimiten» —4,6%. Y Toii yac B 5 papmaxkoTepaneBTHUHUX
rpynax (LO1AAOI, LOIBAO1, LO1CA04, LO1XCO7,
MO5BAO03) He mpeAcTaBiIeHO KOIHOIO Ipenapary Bin
yKpaiHChKOro BUpoOHuKa. AHami3 acoptumenty JI3 mis
nikyBanHa PM3 3a nikapcekumu ¢opmamu y 2020 poui
MOKa3aB, 1110 OCHOBHa iX yacTtka (35,6%) npeacrapieHa
KOHLIEHTPATOM JUIsl pO3UUHy A iHy3il, 21,6% — Ta-
onerkamu ta 20,6% — miodinizaroM AN PO3UUHY IS
1HQy31i. [Hmi nikapebki GopMmu, Taki SK MOPOLIOK IS
pO3UMHY Ui 1H €KUM, pO34MH Ui iH €KLid, pO3UyuH
Ui 1HQY31i, TOPOMIOK AN NPUTOTYBaHHS PO3UMHY
Juid 1HQy3ii Ta MopomoK Jio(hiai30BaHUHN U1 PO3UUHY
g iHQy3iH, cK1agaoTs CykymHo 22,2% Bij 3arajibHO-
ro acopTUMEHTy Tpymnu JI3, 1m0 BUBYAETHCS, HA PUHKY
VYKkpainu.

Ki1r04oBi c10Ba: HOBOYTBOPEHHS MOJIOYHOI 3alIo-
34, IPOTHUITYXJINHHI 3aC00H, IMyHOMOAYIIOI0OY1 3aco0H,
HOBOYTBOPCHHSI MOJIOYHOI 3aJI03H, KiCTKOBO-M’S30Ba
cucTeMa.
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MAPKETHUHI'OBBIE NCJIEJOBAHUS PUHKA
JEKAPCTBEHHBIX CPEJACTB JJI51 TEYEHUSI
PAKA MOJIOYHOMU KEJIE3bl B YKPAUHE

Paganbckan SIpociasa’, Kocsiuenko KoHcTaHTHH?

! AccrcTeHT Kadeapsl OpraHu3alii 1 SKOHOMUKH
(apmanuu HarmoHaapHOTo MEIUIITHCKOTO
yHuBepcurera uMeHu A.A. boromonsia, I. Kues,
VYkpauna

2 3aBeayronuii Kadeapbl OPraHU3aIuy U SKOHOMHKH
(hapmarnuy HarmoHanbHOTO MEAULIMHCKOTO
yHuBepcutera uMeHu A.A. boromonsia, . Kues,
VYkpanHa

AHHOTaUUsA. B CTarbe IPEJCTAaBICHBI PE3YbTaThI
WCCJIEIOBaHUs MAapKETHHIOBOTO PpBIHKA JIEKApCTBEH-
HbIX cpeactB (JIC) mis neyeHust paka MOJIOYHOM KeJe3bl
(PMX) B VYkpamue B 2019- 2020 romax. beumm npoana-
JIM3UPOBaHbI CXeMbl MeIMKaMeHTo3Horo JiedeHus (PMIK)
Ha OCHOBE KIMHMYECKOTO MpoTokoia. [lo cocrosHuIo Ha
01.12.2019 roma. [ns nedennss PMXK B Vipaumne Obuto
3apeructpuposado 184 JIC, a na 01.12.2020. - yxe 194.
B 2020 romy Gomburyro wacte cpexu JIC mprHamIeXuT
IpylIe AHTUHEOIUIACTUYECKUX M HMMYHOMOIYJIHPYIO-
X cpencts - 82,0%, a B rpyIe CpeacTB, BIUSIOLHE Ha
oropHo-aBUrarebHbiid ammapar - 18,0%. Io cocrosHuio
Ha 01.12.2020 roma JIC npencTasieHs! 43 hUpMaMH-TIPO-
M3BOIMTEISIMU, 13 HUX 18,6% - ykpaunckue, 81,4% - uHO-
ctpanHble. Cpei yKpanHCKUX (PUpM ITEpBEHCTBO MPUHA/T-
nexut «Papmexc rpynm» (4,1%), «Tepa-Ykpaunar (3,1%)
u «®Papmak» (2,6%). Haubomnbliee KOMU4ECTBO Cpeau
WHOCTPAaHHBIX TIOCTABIIMKOB 3aHWMAalOT BenumkoOpura-
Husl - 26,3%, Heinapus u Uanus mo 11,9%. 3HaunTens-
Hoe kommuectBO JIC u3 BenukoOpHTaHWM TOCTaBISeT
¢upma-niponzBoguTes «Muctpan Kanuran MeHnemxkMenT
Jlmvureny - 9,3%, u3 Lleiimapun - «®. Xohopmans-JIs
Poru JItoy - 8,2% u Muguu - «Hmwkuee J1a63 Jlumutes »-
4,6%. B 1o Bpemsi B 5 (papmMakoTeparneBTHUECKUX IPyTIHax
(LOIAAO1, LO1BAOIL, LO1CA04, L01XCO07, MOSBAO3)
HE IMPEICTaBIEHO HU OIHOTO Mpernapara OT YKPaunHCKOIo
npousBoauTesst. AHanu3 accoprumenta JIC st nedeHus
PMXX 3a nekapctBeHHbIMU (GopMamu B 2020 Tromy moka-
3aJI, YTO OCHOBHAs MX 4acTh (35,6%) mpencraBieHa KOH-
LEHTPaToM JIJIsl TIPUTOTOBIICHUST PacTBopa Juisi WH(Y3Hi,
21,6% - tabnerkamu u 20,6% - nroQUIH3AT LIS IPUTO-
TOBJIEHUS pacTBOpa AJ1st uHGY3uid. [pyrue iexapcTBeHHbIE
(hopMBI, TaKue KaK TIOPOIIOK /IS PUTOTOBJICHHS PACTBO-
pa U1 UHBEKLU, pacTBOp JUIsl MHBEKLUH, pacTBOp AJIS
UH(Y3UH, TOPOILIOK JUIs PUTOTOBJIEHHS pAaCTBOPA I UH-
(y3uit 1 HOPOIIOK THOGDHIN3UPOBAHHBIH [UIS IPUTOTOBIIC-
HISL PacTBOpA ISt HH(Y3HUH, COCTABILIOT B COBOKYITHOCTH
22,2% ot obmero accoprumenTa rpynmsl JIC, n3ydaemoro
Ha PbIHKE YKpauHBI.

KuiroueBble ciioBa: HOBOOOpa30BaHUs IPyIH, IPOTHU-
BOOITYyXOJICBBIE CPEJCTBA, IMMYHOMOIYJISATOPBI, HOBOO-
Opa3oBaHUA TPYIH, ONOPHO-IBUTATEIEHOTO aliapara.
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Abstract: digitalization of the pharmaceutical sector requires the use of modern marketing approaches to pro-
vide pharmacies with quality and safe pharmaceutical care within the holistic concept of marketing management. A
promising direction of digital transformation of the retail market of medicines is the introduction of special mobile
applications in the activities of pharmacies, which become a safe and accessible platform for the sale of medicines
to the population.

The main purpose of the study is to exercise the analysis of the features of pharmaceutical services provision
using mobile applications to foreign and Ukrainian pharmacy chains.

The study is based on the use of content analysis, analysis of electronic resources, system, and logical analysis,
as well as of the modeling method.

As the objects of the study, American pharmacy chains CVS Pharmacy and Walgreens, British Boots, and Lloyds
Pharmacy were selected, as well as 10 pharmacy chains in Ukraine in terms of turnover in January-October 2020.

1t is revealed that the leading world leaders in the retail market of medicines have been using this digital tool
in their marketing activities for a long time. Unlike domestic pharmacies, applications of foreign pharmacies ad-
ditionally provide such services as online registration for testing and vaccination against COVID-19, additional
opportunities for the visually impaired, drug disposal, and others. Among the studied Ukrainian pharmacy chains
by market share, only a half have mobile applications with various functions, among the most developed mobile
applications are “Like” from LLC “Apteka-Magnolia” (“Pharmacy-Magnolia”), “Pharmacy 911" and “Apteka
Dobroho Dnia” (“Good Afternoon Pharmacy”).

An integrated model of a mobile application of a modern pharmacy has been developed, aimed at effective
interaction of all necessary functions to provide the population with high-quality, convenient, and available phar-
maceutical care. Promising areas of further research are the justification of the feasibility of using certain functions
of mobile applications, as well as other digital tools, such as pharmacy websites, social media pages within the
concept of holistic marketing.

The results of the study conducted may be useful to specialists in the pharmaceutical industry for use in practical
pharmacy.

Keywords. telemedicine, drug evaluation, mobile application, pharmaceutical preparations, pharmacy.

Introduction. The rapid development of digital
technologies requires the use of modern marketing ap-
proaches to provide pharmacies with quality and safe
pharmaceutical care, creating additional value for both
new and regular customers within the holistic concept
of marketing management and, as a consequence, the
sustainable development of the pharmacy business
(Sakhnatska, 2019). The global COVID-19 pandemic
has made significant adjustments, having restricted the
free movement of citizens, having changed the previ-
ously accepted way of life, and having endangered the
lives and health of health professionals, including phar-

macists. A promising and modern way to solve this prob-
lem is the integration into the activities of pharmacies of
special mobile applications that become a safe and ac-
cessible platform for the sale of medicines to the public
(Olkhovska, A. B., 2016). It should be noted that the use
of these digital platforms is gaining popularity: accord-
ing to the Research Holding Factum Group Ukraine,
among active Internet users, almost 70% use mobile
devices (smartphones and tablets) (Almost 23 million
Ukrainians regularly use the Internet — research). The
mentioned above determined the relevance of this study,
its purpose, and its main tasks.
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The work aims to analyze the features of the pro-
vision of pharmaceutical services with the use of mo-
bile applications of foreign and domestic pharmacy net-
works.

To achieve this goal it is necessary to solve the fol-
lowing tasks:

+ to review the foreign experience of using mobile
applications on the example of global pharmacy
networks;

+ to analyze the current state of use of mobile appli-
cations in the Ukrainian pharmacy market;

+ to develop an integrated model of a mobile appli-
cation for a domestic pharmacy.

Methods. The study used content analysis, analysis
of electronic resources, system, and logical analysis, as
well as the modeling method. To substantiate the fea-
sibility of using mobile applications in the pharmacy
sector, the experience of global and Ukrainian pharmacy
networks has been analyzed, in the marketing activities
of which a wide range of digital tools is introduced.

The objects of the study are the American pharma-
cy chains CVS Pharmacy and Walgreens, which occupy
24.8% and 19.1% of the US retail market, respectively
(Top U.S. pharmacies ranked by prescription drugs mar-
ket share in 2020 ) the British network of pharmacies
Boots, which since 2014 is part of the international cor-
poration Walgreens Boots Alliance, Lloyds Pharmacy,

ISSN 1996-353X
ISSN 2311-6951

which has more than 1,400 pharmacies across the UK
(World Top Pharmacy Companies List by Market Cap
as on Jan 1st, 2020; About LloydsPharmacy, 2021) and
10 pharmacy chains in Ukraine in terms of turnover in
January-October 2020 (Pharmacy market infrastructure:
the evolutionary path of the retail segment consolida-
tion, 2021) (Table 1).

Results.

1. Analysis of the content and functions of mobile
applications of foreign pharmacy networks

1.1. CVS Pharmacy

CVS Pharmacy, part of the US healthcare corpora-
tion CVS Health, is a leader in the US pharmacy market
that actively uses digital tools to meet the needs of its
customers and build their loyalty. The CVS Pharma-
cy mobile application combines digital tools designed
specifically to address the issues most commonly en-
countered by pharmacy customers, such as the ability
to pre-order and receive medications at home without
contact (Fig.1).

In the global pandemic conditions, CVS Pharmacy
is also implementing projects related to coronavirus
disease prevention, morbidity monitoring, and, directly,
vaccination against COVID-19. With the help of the mo-
bile application, it is possible to find the nearest testing
point for COVID-19, indicating your address and zip
code: about 5,000 pharmacies in 33 states of the United

q Market share Number of outlets

Pharmacy network City of .

b (indicating the legal entity) registration | vl ntinges | Esoriioola!

g g y g percentage November 2020)

LLC “Apteka-Magnolia” (“Pharmacy-Magnolia”):

1. | (“Apteka nyzkyh tsin” (“Low Prices Pharmacy «), Zaporizhia 12,6 913
“Kopiyka” (“Penny”), “Blahodiya” (“‘Charity”))
LLC “Sirius-95” .

2 (“Bazhayemo zdorovya” (““We wish you health”)) Ky b R0
Private firm “Gamma-55~ .

3 | (“Aptcka 9117 (“Pharmacy 9117)) Kharkiv 8.8 896

4. | LLC “Podorozhnyk” (‘“Plantain”) Lviv 6,4 815
LLC “Pharmastor”

5. | (“Apteka Dobroho Dnia” (“Good Aftrenoon Pharma- Kviv 4,3 414
cy”), “1 Sotsialna apteka” (“1% Social pharmacy”)) Y
LLC “Med-Service Group”

6. | (Apteky “Med-Service” Dnipro 2,3 341
(“Med-Service” Pharmacies))
LLC “Market Universal LTD” .

7. (D.S. Pharmacy Network) Lviv 2,0 275
PJSC “AM Pharmacy”

8. (Farmacia family of pharmacies) Ol 1.8 363

9 LLC “Pharmaceutical company “Zdorova rodyna” Ivano- 15 300

" | (“Healthy Family”) Frankivsk ’
10. | LLC “Apteka 3i” (“Pharmacy 3i”) Mykolaiv <L5 299

Table 1. Top 10 pharmacy chains in terms of turnover in January-October 2020
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Fig.4. Walgreens mobile application interface

States provide such a service. With the help of a mobile
application, you can find the nearest vaccination point
against COVID-19, track the name of the vaccine of-
fered by a particular pharmacy, register in the electronic
queue, come to the pharmacy on the selected date, and
time (CVS Health).

A useful feature of the app is to help patients with
compliance (MedRemind): reminders to take medica-
tion at the right time and notify contact persons (family
members of the patient or the patient’s friends) if the
patient missed the drug (Fig. 2). Also, thanks to the inte-
gration of the application with the Apple Watch device,
it is possible to receive reminders directly to this gadget.

The CVS Pharmacy network helps to remove poten-
tial barriers to the provision of medicines to customers
with certain physical disabilities, such as visual impair-
ments (Fig. 3). The innovative Spoken Rx function for
reading the name of the drug is the result of cooperation
between CVS pharmacies and the American Council of
the Blind. It is available through Siri or Google Assistant
on the smartphone. With the application, you can scan the
RFID (Radio Frequency Identification) label and read the
information about the drug aloud in English or Spanish.

1.2. Walgreens
The next object of our study was the American phar-
macy chain Walgreens, which has been using the Wal-

greens mobile application for a long time for the conve-
nience and customer orientation of consumers (Fig.4).
With this application, you can accumulate points on a
flexible loyalty system Walgreens Cash, receiving a bo-
nus card of 10 points for every $ 1 of your purchase,
and for products of the pharmacy’s brand you can get
even 5% of the purchase amount (Walgreens: Pharmacy,
Health & Wellness, Photo & More for You).

Besides, the advantage of this mobile application is
the fast and contactless ordering and the ability to re-
ceive drugs even while driving a car by the use of the
service Drive-thru pharmacy (“Pharmacy behind the
wheel”), which is extremely relevant during the pan-
demic (Fig. 5).

With Walgreens’ application, patients can also sign
up for COVID-19 vaccination. The recording process is
similar to the aforementioned CVS Pharmacy network.
After the patient chooses the time, he/she will receive a
confirmation and consent form for vaccination by e-mail
or SMS.

1.3. Boots UK

The British pharmacy chain Boots UK, which be-
came part of the international corporation Walgreens
Boots Alliance (Mnushko Z.M., Aliekperova N.V., &
Pestun 1.V,, 2013) after Walgreens acquired a 55% stake
in the British and Swiss Alliance Boots, also interacts
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with its customers through digital tools. With the Boots
Advantage mobile app (Boots: Beauty | Health | Phar-
macy and Prescriptions) you can make online bookings
of medicines or medical devices remotely, accumulate
points on a bonus account, are aware of new products
and promotional offers of the company, and set remind-
ers to receive the drug, similar to the Med Remind func-
tion from CVS Pharmacy.

To raise citizens’ environmental awareness as to re-
cycling of used packaging, Boots UK has launched a
new scheme for recycling plastic packaging using Scan-
2Recycle technology. Thuswise, Boots customers have
the opportunity to return empty plastic containers of the
goods, and in return receive points under the loyalty pro-
gram, which they can then use to purchase drugs or med-
ical devices. With the help of the Boots application, the
user finds the nearest container by geolocation, registers
online, scans the used packaging using a smartphone and
QR-code on the container, and leaves it in a special box
for disposal, which is located in the pharmacy (Fig. 6).
Due to this, Boots UK promotes the implementation of
the principles of social and ethical marketing, namely
the environmental responsibility of business.

1.4. LloydsPharmacy

The British pharmacy company LloydsPharmacy,
which is part of the American corporation McKesson,
which is the third largest market capitalization in the
world, uses the Echo mobile application in its activities
(Fig. 7). It is worth noting that the above-mentioned mo-
bile application is supported by the National Health Ser-
vice of the United Kingdom (National Health Service)
(LloydsPharmacy | Online Pharmacy, Prescriptions &
Health, 2021).

The peculiarity of this tool is that it works with a
reimbursement system. Through the Echo supplement,
the patient indicates which medication he needs to get
again. He can enter the name of the drug himself or
scan the barcode on the already used packaging. After
receiving the order, the pharmacy specialists contact the
patient’s family doctor for confirmation. After checking
the correctness of the appointment, the pharmacy staff
sends an electronic prescription to the patient. After that,
he can go to the nearest pharmacy (finding the address
with the help of an online card in the application) and
get the ordered medicine. It is also possible to deliver
drugs by Royal Mail using convenient and safe packag-
ing for mailboxes. 10 days before the full use of the drug
package, the patient receives a reminder in the applica-
tion about the need to order the next package of drugs. It
should be noted that the effective use of this digital tool
is possible only on the condition of close interaction of a
doctor, a pharmacist, and a patient.

2. Analysis of the functions of mobile applications
of Ukrainian pharmacy networks

In order to achieve the goal of the study, the avail-
ability of mobile applications of the top 10 pharmacy
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Fig.7. Echo by LloydsPharmacy application interface

chains in Ukraine by market share was analyzed and
their main functions were considered (Table 3).
According to this research, pharmacy chains such
as “We wish you health”, “Plantain”, ‘“Pharmacy”,
“Healthy family”, “3i” do not use the mobile application
as a modern digital means of communication with poten-
tial customers of the pharmacy. The functions of online
booking of medicines, search for the nearest pharmacy
with the help of a map, and additional information about
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Search for .
Abilit the nearest Information
Name of the pharmacy Application Y . about Loyalty | Additional
to book | pharmacy with . 5 q
network name q promotional | program | information
online the help of
. offers
online maps
LLC “Apteka-Magnolia”
(“Pharmacy-Magnolia”):
(“Apteka nyzkyh tsin” Function in
(“Low Prices Pharmacy”), LIKE (ANC) - - * - development
“Kopiyka” (“Penny»),
“Blahodiya” (“Charity”))
Private firm “Gamma-55” | Apteka91l Function
(“Apteka 9117 (“Pharmacy | (Pharmacy + + 4 in devel- -
9117)) 911) opment
LLC “Pharmastor” Apteka
(“Apteka dobroho dnia” d(?broho dnia
(“Good Afternoon Pharma- + + + + +
oy : » (Good day
cy”), “1 sotsialna apteka harmacy)
(“1st Social pharmacy”)) p y
q Function . .
LLC Med-Service Group Med-Service | in devel- N Function in i Function in
development development
opment
LLC “Market Universal | D/S. Pharma- n n n n n
Ltd.” cy network

Tab.3. Evaluation results of mobile applications of the studied pharmacy networks of Ukraine
Source: developed based on studying information from the official websites of companies

special offers and novelties are possible with the help of
the official website. Some of the above-mentioned phar-
macies cooperate with the Tabletki.ua service.

The app “Like” from LLC “Pharmacy-Magnolia”
(brands Pharmacy ANC, Blagodiya, Kopeyka) has all
the primary functions that are important for the phar-
macy customer: ordering drugs online, a map to find the
nearest pharmacy, a loyalty program to accumulate bo-
nuses for the purchase and more. The Apteka 911 mobile
application allows pharmacy customers to get an online
doctor’s consultation on the most common issues, in-
cluding coronavirus disease and vaccination. An import-
ant aspect is a possibility of ordering prescription drugs
on the “Affordable Medicines” program (Fig. 8).

Thanks to the program in the smartphone, the patient
can receive up-to-date information on the availability of
the necessary medicines in the nearest pharmacy, book
medicines, and receive them following the schedule of a
particular pharmacy. The developers of this application
also plan to develop urgent delivery services, a discount
program, in the future potential customers of pharmacies
will be able to stand in the electronic queue when visit-
ing a pharmacy.

In the application “Good Afternoon Pharmacy”
from the company ‘“Pharmastor” each client has a per-
sonal account where his/her personal information is
stored, as well as the history of purchases and accrual
of bonuses, which helps to control his/her expenses and

use the bonuses wisely. In addition to the standard func-
tions for mobile applications, there is also a service for
reminding about the use of drugs and managing repeat
orders in one touch (Fig. 9).

The Medservice network application is currently
under development. Customers have the opportunity to
find the nearest pharmacy, use the loyalty program, but
so far there is no information on special offers, and it is

3amMoBneHHn 3a peuenTtom «focTynHi nikue

Fig.8. Prescription order “Available medicines” in the
application “Apteka911”
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Fig.9. Medication reminder function in the “Good
Afternoon Pharmacy” mobile application

not possible to book medicines. D.S. Pharmacy Network
mobile application of the national network, bearing the
same name, contains important advice from doctors and
first aid rules for dangerous conditions.

3. Development of an integrated model of a mo-
bile application for Ukrainian pharmacy

After analyzing the foreign experience of leading
pharmacy chains and the state of use of mobile applica-
tions in domestic pharmacy retail, an integrated model
of mobile application of a client-oriented pharmacy was
developed to effectively meet the needs of consumers in
quality, convenient, and available pharmaceutical care
(Fig. 10).

Discussion. Currently, Ukrainian pharmacies do not
provide services aimed at counteracting COVID-19,
such as testing and vaccination directly in the pharmacy
with the possibility of pre-registration online for these
services with the help of a mobile application. Today in

| Prescriptione realization
on the reimbursement
sysiem "Affordable
L Medicinea"
Search for the nearest
pharmacy nzing the onling

L

* The fonction of reading the
name of a medical
preparation for the visually
impaired

Ability to order drugs |
online and with delivery |

disease prevention and
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Ukraine, online registration for vaccination is possible
only thanks to the digital public service “Diya” (“Ac-
tion”). The problem, first of all, is the lack of a coordi-
nated system of relations between the medical sector and
the pharmaceutical sector in our country, because today
there are no specially created testing and vaccination
points at pharmacies.

However, top managers of domestic pharmacy chains
can pay attention to the following services that can be
implemented by the use of a mobile application: inte-
gration with governmental drug supply programs, such
as the reimbursement program “Affordable Medicines”,
packaging disposal, and rejection of plastic loyalty cards
in favor of the application in the smartphone, providing
services to patients with disabilities and more. After all,
adherence to the principles of socio-ethical marketing
using modern digital tools ensures long-term and sus-
tainable development of the pharmacy, its adaptability to
changing environmental factors, and its competitiveness.

Research findings.

1. It is revealed that the studied foreign pharmacy
chains actively use mobile applications in their mar-
keting activities. Unlike domestic pharmacies, they
additionally provide such services as online registra-
tion for testing and vaccination against COVID-19,
additional opportunities for the visually impaired,
drug disposal, and others.

2. Among the top 10 Ukrainian pharmacy chains by
market share, only a half have mobile applications
with various functions, among the most custom-

Addstional information |

for consumers on *Pozsibility of online regiztration
for testing and vaccination against

trestment | | COVID-19

Discount lovalty program
and elecuome balance

—

Feminder and
momtonmg of medicime
intake

The functions of the
maobile application of a
client-orented
pharmacy

-

* Search fur the nearest
collection point for vaed
packaging and its
disposal

*Implementation af the
| Drive-thmu Pharmacy service

S

Fig.10. An integrated model of the mobile application of a client-oriented pharmacy.
Source: developed based on a generalization of popular functions of mobile applications of domestic and foreign
pharmacies
* marked functions of mobile applications, which are introduced in foreign pharmacy chains, but today have no analogs in Ukraine.
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er-oriented and developed mobile applications to be
noted are “Like” from LLC “Pharmacy-Magnolia”,
“Pharmacy 911” and “Good Afternoon Pharmacy”.

3. An integrated model of a mobile application of a
modern pharmacy has been developed, aimed at
effective interaction of all necessary functions to
provide the population with quality, convenient and
available pharmaceutical care in the context of holis-
tic marketing.
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Ta Oe3mneyHoi (apManeBTHYHOI JIOMOMOTH y paMKax
XOJICTHYHOT KOHIIETIIii MAPKETUHTOBOTO YIIPaBIiHHS.
[lepcrieKTUBHUM HampssMKOM IH(GpoBoi TpaHchOp-
Marlii po3aApiOHOTO PUHKY JIiKiB € BIPOBAKCHHS Y
IISANBbHICTh allTEUHUX 3aKJIamiB creliaJbHUX MOOiNb-
HUX J0JIaTKiB, 1[0 CTAIOTh OE3MEYHOI0 Ta JOCTYIHOO

AHAJIN3 NUCITOJIb30BAHU S MOBUJIBHBIX
NPUIOXKEHUA 3APYBEXXHBIMUA
N YKPAUHCKHUMMU AIITEYHBIMU
YUYPEXJAEHUAMU B PAMKAX KOHLOEITINHN
XOJIMCTHYECKOI'O MAPKETHUHI'A

Caxunaukas Haranesa', Aneknepoa Haranbs’

! AccucTeHT Kadeapbl OpraHu3alui 1 SKOHOMUKH
(hapmaruu, HaroHaIbHBIA MeTUITUHCKHHA
yHuBepcuret umeHnu A.A. boromonena, 1. Kues,
VYkpanHa.

2 Kanguaar hapManeBTHIECKUX HAyK, JOIEHT
Kaeapsl OpPraHnu3allii U SKOHOMUKH (hapMarlvH,
HanmonanbHplil MEAUIIMHCKHI YHUBEPCUTET
nmenn A.A. boromonena, . Kues, Ykpauna.

AHHOTANMA. TUDKATATN3AINS (hapMareBTHIeCKOr
chepbl TpeOyeT HCIONL30BAHUS COBPEMEHHBIX MapKe-
THUHTOBBIX TTOIXOAOB JJISI IPESIOCTABICHUS AITEUHBIMU
VUpPSKICHUSIMHA KauyeCTBCHHOH M Oe3omacHoi (hapma-
LIEBTHYECKOM MOMOIIM B pPaMKax XOJIHCTHYECKOW KOH-
HETIHUI MapKETHHTOBOTO YIIpaBleHHUs. [lepcrieKTHBHBIM
HarpaBJIeHHEM TUPPOBOH TpaHCHOPMAITUH POZHUIHOTO
PBIHKA JICKapCTB SIBISIETCS BHEAPCHUE B ACATEIBLHOCTD
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miargopMor0 peamizamii JikapchbKuX 3aco0iB Hace-
JICHHIO.

OCHOBHOIO METOI0 TIPOBEICHOTO JOCIHIIKCHHS €
aHaii3 ocoOMMBOCTEH HaJaHHS (apMalCBTUYHUX II0-
CITYT 32 JOIIOMOTOI0 MOOUTBPHHX JOJATKIB 3aKOPIOHHUX
Ta BITYM3HSIHUX AlITCYHUX MEPEIK.

VY nmocriimkeHHi 0ylno BUKOPUCTaHO KOHTEHT-aHAII3,
aHaJi3 eNeKTPOHHHUX PECYPCiB, CHCTEMHHN Ta JOTTYHHI
aHaJIi3M, a TAKOXK METOA MOJICITIOBAHHS.

O0’ekToM JOCHiKEHHS Oylo OOpaHO aMepHKaH-
cbki Mepexi antek CVS Pharmacy ta Walgreens, 6pu-
TAaHCBKY Mepexy anrtek Boots, sika 3 2014 € yacTuHOMO
MiHapoaHoi Kopropaiiii Walgreens Boots Alliance,
LloydsPharmacy, sixka mae monan 1400 anTek mo ycii
BenmkoOpuraHii, a Takok 10 anTedHuX Mepex YkpaiHu
3a 00csraMy TOBapoOOIry 3a MiICYMKaMHU CidHS—KOBT-
Hs 2020 poxky.

B crarTi nmpencraBieHo pe3yibTaTé aHali3y MOOLIb-
HUX JIOJATKIB 3aKOPJOHHUX alTCYHUX MEPEXK, 3TITHO 3
SIKIMH, CBITOBI JIiZIEpH PO3APIOHOTO PHHKY IIKIB BXKE
TPUBAINH Yac BUKOPUCTOBYIOTh Y CBOIH MapKETHHTOBIMH
IISUTBHOCTI JaHuil nudpoBuil iHCTpyMeHT. Takoxk Oyio
MIPOaHATI30BaHO MOOUIBHI TOAATKH alTeYHHUX 3aKIIaJiB
VYkpainu. BusBieHo, 1110, Ha BiIMIHY BiJ BITUH3HSHUX
aNTeyHHX 3aKJIajiB, aIUTIKaIil 3aKOPJOHHHUX aIlTeK JI0-
JATKOBO HAJAIOTh TaKi MOCIYTH K OHJAWH peecTparis
Ha TeCTyBaHHs Ta BakiuHaIio npotd COVID-19, no-
JIATKOB1 MOYJIMBOCTI IS JIFOZIEH 3 BaJaMu 30pY, YTHIIi-
3allis JIKapChKUX 3ac00iB Ta 1HIIII.

Po3pobiena inTerpoBana Mojelb MOOUIBHOTO J0-
JaTKy CyY4acHOTO alTeYHOro 3aKIJajay, CIpsSMOBaHA Ha
e(eKTUBHY IHTErpalilo ycix HeoOXimHuX (yHKIIH 3
METOIO 3a0€3MCUCHHS HACEICHHSI SKICHOO, 3pYYHOIO Ta
JOCTYITHOIO (hapMarieBTUIHOIO JOIIOMOTOI0 Y KOHTEKCTi
XOJIICTUYHOTO MapKeTHHTY. [lepcrieKTHBHUMHE HaIpsiMa-
MU TIONANIBIIAX JOCTIHKEHb € OOIPYHTYBAHHS JOILIb-
HOCT1 BUKOPHCTaHHS TaKUX [IU(DPOBHUX IHCTPYMEHTIB, K
Be0-CaiiTH anTeK, CTOPIHKH Y COIIAIbHIX MEepeKax Ta ix
POJb Yy XONICTHYHHUN KOHIICTIII YIpaBIiHHSI Cy4YacHUM
aITeYHUM 3aKJIaJJ0OM.

Pesynprati  mpoBemeHOTO TOCTIIKEHHS MOXKYTh
OyTH KOpHCHUMH (axiBIIM (apMaleBTUIHOI Tay3i
JUTS. BAKOPUCTAHHS Y IPAKTHYHIN (apMarrii.

KirouoBi ciioBa. TereMenuImHa, OIliHKA JIKAPCHKUX
3aco0iB, MOOITEHHI T0ATOK, (papMaIleBTHIHI Mpenapa-
TH, (hapmarris.

ISSN 1996-353X
ISSN 2311-6951

anTEeYHbIX 3aBEJCHUN CIEUUANTbHBIX MOOWIBHBIX MPH-
JIOXKEHUH, KOTOpbIe CTAaHOBATCS 0€30MacHOM U AOCTYII-
HOI matopMoii pean3aluy JeKapCTBEHHBIX CPEACTB
HACEJICHUIO.

[maBHOI wLENbIO HCCIEOOBAaHUS SBISIETCS aHAIU3
0COOCHHOCTEH TmpenocTaBieHus (apMaleBTUUECKUX
YCIIYT C TIOMOIIBI0 MOOMJIBHBIX MPUIIOKEHUH 3apyOek-
HBIX M OT€YECTBEHHBIX allTEYHBIX CETEH.

B uccnenoBaHun ObLIM HCTIONB30BaHbl KOHTEHT-a-
HaJIM3, aHaJlu3 DJIEKTPOHHBIX PECypCOB, CUCTEMHBIH H
JIOTUYECKHUN aHAIIN3bI, a TAK)KE METOJl MOACITHPOBAHUSI.

OOBEKTOM UCCIEIOBaHHUA CTajll AaMEepUKaHCKHE
anrteunsle cetu CVS Pharmacy u Walgreens, 6puran-
ckas ceTh antek Boots, kotopas ¢ 2014 sBiusercs ya-
CThIO MEXAyHapoAHOW kopropammu Walgreens Boots
Alliance, LloydsPharmacy, kotopas umeer 6onee 1400
anTek no BenukoOpuranuu, a Taxxke 10 antedHbIx ce-
Teil YkpauHbl IO 00beMaM TOBapooOOpOTa MO UTOraM
stHBapsI-oKTs10ps 2020 rona.

B crarbe mpezacraBieHbl pe3yabTaThl aHANIHM3a MO-
OMIIBHBIX TPWJIOKEHUN 3apyOeKHBIX alTEUHBIX CETeH,
KOTOpBIE MMOKAa3aJi, YTO MUPOBBIE JIUAECPHl POZHUYHOTO
pBIHKA JIEKApCTB YK€ AIUTENBFHOE BPEeMs HCIONB3YIOT
B CBOEH MapKETHHIOBOM JESITEILHOCTH JIAHHBIN 1ud]-
poBoil MHCTpyMeHT. Tarke ObUIM MPOaHATU3UPOBAHBI
MOOWJIbHBIE IPUIIOKEHUS OTEUEeCTBEHHBIX allTEYHbIX 3a-
BeZIeHUH. BBIsSIBIIEHO, UTO, B OTIMYUE OT OTEUECTBEHHBIX
aNTEeYHbIX YYPEKICHUN, AaNMUIMKAlMd HWHOCTPAHHBIX
anTeK JOMOJHHUTENbHO MPENOCTaBISIOT TaKHe YCIYTH
KaK OHJIaiiH perucTpanus Ha TEeCTUPOBAHHUE U BaKLIMHA-
nuto ipotuB COVID-19, nononHUTENTHHBIE BO3MOXKHO-
CTH 751 CIAOOBUISIINX, YTUIU3ALMS JIEKAPCTBEHHBIX
CPEICTB U ApYTHE.

Pa3paborana nHTErpUpOBaHHAs MOJENb MOOUIHHO-
'O MIPUIIOKEHUS] COBPEMEHHOTO alITEYHOT0 YUPEKICHHS,
HarpaBiieHHas Ha Y(QPEKTUBHYIO HHTETPALMIO BCEX He-
00xoauMbIX QyHKIMHA A7 oOecrieueHust HaceJIeHus Ka-
YEeCTBEHHOM, YI0OHOH 1 JOCTYNHOM (hapMalieBTU4IeCKOM
MOMOIIIBI0O B KOHTEKCTE XOJIMCTUYECKOTO MapKETHHTA.
[lepcrieKTUBHBIMU HAMpaBlICHUSIMH JaJbHEUIINX UC-
CJIeIOBaHUI SIBIIAIOTCSI 00OCHOBaHUE IIesIecOo00pa3Ho-
CTH HCIIONb30BAHUS TaKUX HUPPOBBIX MHCTPYMEHTOB,
Kak BeO-CalThl alTeK, CTPAHUIIBI B COLTUATIBHBIX CETSIX U
UX POJIb B XOJUCTUYECKUI KOHIENIIUN YIPABICHUS CO-
BPEMEHHBIM alITEYHBIM YUPEKICHUEM.

PesynbraTel HccieoBaHUS MOTYT OBITh IOJE3HBI
cnenuanucraM ¢apMaleBTUYeCKO oTpaciu IJis HC-
MOJIb30BAHUS B TIPAKTUUECKON (hapMaIii.

KiroueBble cj1oBa. TeneMeIuIMHA, OLEHKa JeKap-
CTBEHHBIX CPEJCTB, MOOMJIBHOE MpHJIOKEHUE, (papma-
LEBTHYECKHE Tpenaparsl, Gapmariusi.
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XAPAKTEPUCTHUKHU I OBIPYHTYBAHHS 3ACTOCYBAHHS IIEJIET
SIK CYUACHOI JIIKAPCBKOI ®OPMU HA PUHKY YKPATHU

€pxoBa AnHa', Karuncbka Mapuna®

! Crynentka maricrparyps, IHCTUTYTY G1OMEIMYHUX TEXHONIOT1H, « BiIKPUTOrO Mi’KHAPOIHOTO YHIBEPCUTETY
PO3BUTKY JIFOAUHH « YKpaiHa»», KuiB, YkpaiHa.

2 Kanaupaar GpapManeBTHYHUX HAYK, TOUCHT Kadeapu dapmaiii, [HCTUTYTY Gi0MEANYHIX TEXHOJOTIH,
«BimkpHTOr0 Mi>KHAPOJHOTO YHIBEPCUTETY PO3BHUTKY JIOAUHU « YKpaiHa»y», Kuis, Ykpaina.

Anomayis: 6 naw uac, OOHUM i3 PO3NOBCIOONHCEHUX HA apMaye8muyHOMy puHKy YKpainu nikapcvKux 3acois y
ghopmi nenem € kuwikosoposuunni nenemu omenpasony (Gorobets, Matyash, Pekhenko & Barna, 2019). Lleii nikap-
coKuil 3acio docmynnuil y suensioi kancyn. Ilenemu — ye MyibmunapmuxyIsapHi 1iKapcoyKi popmu, wo Maioms psio ne-
peesaz neped MOHONAPMUKYIAPHUMU JTIKAPCoKUMU (hopmMamu, momy neiemu — ye NepCReKmuHi Nepopaibii cucme-
MU 00CmasKu axmueno2o gapmayesmuunozo inepedicnmy (AD@I). I[lenemu uxopucmosyioms Koiu cmadiibHicmb
0i0u0i’ peuosuHY npu KonueanHi nokasnuxie pH cepedosuwya sMiHIOEMbCA, Y BUNAOKY KONU MONCAUSE NOOPA3HEHHS
CU30801 0OONOHKU WILYHKY, OISl NOJLe2UeHHST KOBMAHHS (0CODIUBO AKMYANbHO O/l NAYICHMIB SKI CIMPAXcOaoms
oucgaciero, nayicumis noxunoco 6iky ma dimeti). Ilpu euxopucmarniui norimepie 6 000I0HYI MOHCIUBE PeYTIOBANHS
susinoenus y neguomy giodini LIIKT, ye 0ozeonse ompumamu moukoguil ghapmaronozivnuil epexm. Kpim yvoeo,
nenemu mMoxcyms Oymu pizHo2o posmipy (8io 0,1 0o 2 mm), 3a605Ku c80ili hopmi nenemu npossIsIONs CMIUKICMb
0o cmupannsi ma Oinvw naunni. OMenpason — ye peyosuna CURMemui4Ho20 NoX00dceHHs. AkmusHuil papmayes-
muyHUl iHepedicHm 8ION08I0A€ 3a NPUSHIYeHHS ceKpeyii wnynKkosol kuciomu. Bionocumscs 0o ¢papmayesmuunoi
epynu ineibimopie nPomMoHHO20 HACOCY , npenapamu yici epynu npusHavaioms OJist 1iKy8aHHs AKMUBHUX UPA30K
08aHAOYAMUNANOL KUWIKU, UTYHKOBUX SUPA30K, 2acmpo- e30pazanviozo pepuiokchoi xeopoobu (I'EPX), easckozo
epo3UBHO20 e30¢haciny, NamonoiuHux CINepcekpemopHuUx cmamis, Hanpuxiao, cunopom 3onnineepa-Ennicona. Ce-
peo Hatlyacmiule BUKOPUCHIOBYBAHUX MeNOOI8 UPOOHUYMBA Nellem GUPI3HAIOMb. NOemante po3NUuileHHs PO3YUHie
abo cycnensiti (Opyea HA36a — NOemMante HAWAPy8anHs); NPAMa neremu3ayis (0pyea Ha3ea — ekCcmpy3is-ceponi-
3ayist); pO3NUTIOBANLHA CYUIKA MA POINUTIOBAHHS OXOT00JCEH S PO3NNAGI8, aneomepayisi-cpeponizayis. Ha osrcans,
CMAHOM HA Yell Yac HCOOeH i3 YKPAIHCLKUX 8UPOOHUKIB He 3aUMAEMbCA 8ULOMOBLEHHAM KUUKOBOPOIHUHHUX nelem
CAMOCMIIIHO (3aKYNOBYIOMb 8ICe 20MOGI neiemu), Npu YbOMY HA HYMPIUHLOMY PUHKY NPUCYMHI LIKAPCHKI 3aco0u
SIK 3aKOPOOHHO20, MAK 1 YKPAIHCLKO20 8UpobHUYmMea. Y cmammi npucymuiii 02150 (apmayeemudnux npenapamis
6 popmi nenem, cucmemamuzayisi iHghopmayii w000 mMemooie BUPOOHUYMEA, 0271510 JIKAPCLKUX 3ACO0I8 oMenpaso-
ay 'y popmi nenem, wo npeocmasneni na papmayesmuunomy punky Ykpainu. Memoio yboeo oocnioscenns 6yno:
V3a2anbHumu GURAOKU, KOIU GUKOPUCMANHS aKoi (hopmu K neiemu € Haubinbuw 00TPYHMOBAHUM, 3pOOUMU 0271510
JKapcewvKux 3acobie 6 Yipaini, wjo micmsamo nejiemu,; y3a2aibHUmMy Cy4acHi Memoou UupoOHUYmea neiem.

KurouoBi ciioBa: nenetn, oMenpasoll, po3poOKa JiKiB, TU3aiH JIiKiB.

Beryn. IlepopanbHuii IIISIX BBEACHHS JIIKAPCHKUX
(hopM BIIPI3HAETBCS CBOEIO HE 1HBa3MBHICTIO Ta IPH-
pOIHICTIO, TOMY TIepopaibHi JI® HalmomupeHini.

[Tepopanphi JI® npuitHATO MOAUIATH HA PIgKI Ta
TBepai. Po3unHm, HacToi, cycreHsii, rajeHoBi mperna-
patu, MIKCTYpH Ta CHPOITH BiTHOCATHCS 10 pinkux JID;
TaONeTKH, TeNieTH a00 MIKpOTPaHYJIH, KalCylH, Ipake,
MIKpOJIpaxe, CIaHCyJIH, OPOIIKU Ta 300pU HaJeKaTh
1o tBepaux JI®, 3rimHo kmacudikanii HexoBans Ta Ka-
sanroka (HekoBans & Kazanrok, 2018).

3a npuHnmoM posnoniienHs APl Ha Hocil TBepai
JKapchbki (GOpMHU TOMINISAIOTH HA MOHOMAPTUKYJISPHI Ta

MYJIBTUIIAPTHKYIISAPHI. MyJIbTUIAPTHKYIISAPHI JTiKapChKi
dopmu (JID) Baxkui y BUpOOHUITBI 32 MOHOMAPTHUKY-
nspHi JI®, ane, MyIbTHNIAPTUKYISIPHI (POPMH 3MEHIITY-
I0Th PU3UK HE3aIUIAHOBAHOTO BUBUIBHEHHS 11101 JO3H
A®I. Tomy MyIIBTHIIAPTUKYIISPHI (DOPMH 3aCTOCOBYIOTh
KOJM TOTpiOEH MpPOJIOHTOBaHUK ab0 MOIUQIKOBaHMMA
npo¢inb BuBiUTbHeHHS ADI .

TabeTkn Ta Kancynu, siKki MalTh OaraTolrapose Ta
(GyHKLIOHAIbHE MOKPUTTS € MPUKJIAJAMUA MYJIBTHAIAP-
TUKYJspHUX QopMm. Ha OyMmKy 3aKOpAOHHHX BYCHHX,
MYJIBTHIIAPTHKYISAPT GOpMH 3 MOAHU(DIKOBAHUM BUBIJIb-
HEHHSIM CTalOTh OINbII TOMYJSPHUMH Ha (dapmare-
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BTUUYHOMY pUHKY (Al-Hashimi, Begg, Alany, Hassanin,
& Elshaer, 2018). ¥ nepopaibHUX cUCTeMaX JAOCTaBKH
A®I came QyHKIIOHATIBHE TOKPUTTS 1 BiIIIOBiIA€E 32 3a-
MporpaMoBaHe BUBUIbHEHHS IIpemapary.

MynbTHNIAPTUKYISAPHI T4 MOHOMAPTUKYIApHI JID
MOYKJIMBO TIOJUTMTH Ha pe3epByapHi Ta MaTPHUKCHI, BiJl-
IITOBXYIOUHCH BiZl MOP(OJIOTiYHNX O3HAK. Y pe3epBy-
apHHUX cucreMax A®DI MiCTUTbCs 6e3M0CEPEAHBO B AP,
sIKe MIOKPHUTE BOJOHEPO3UNHIMHU TUTIBKAMH, IO 3a3BUYail
Y CBOEMY CKJIaJli MICTATH ITOJIIMEPH, TaKi sIK: IOJIiBiHIJIA-
LEeTaT, COMOTIMEPU METaKpriaTa, TillpoMeso3y ¢raiar,
eTUJILIEII0N03y. MaTpUKCHI CHCTEMH Ha BiIMIHY BiX pe-
3epBYapHHUX, MICTATh MAaTPUKCHOCTBOPIOIOYY JIOTIOMIXK-
HY peuOBHHY (sl IUX LiJIeH 3a3BUYail BAKOPHCTOBYIOTh
po3umnnHi nonimepu (I'TIMLI, rigpokcinpomniimentonosa,
MTOJIIETHIICHOKCH]T), HEPO3UMHHI TOMIMEpH (STHIIIICIIO-
J103a, MOJIIBIHINIAIETAT, EIFOJIO3H aneTar), Jimiay (-
LEPUIU JKUPHUX KUCIOT abo mapadinm)) ta iH. [Ipsme
TaOJleTyBaHHs, CyXy a00 BOJIOTY TPaHYISAIIIO 3a3BHUal
BUKOPHCTOBYIOTh IIPH BUPOOHMIITBI MATPUKCHUX CHC-
TeM. CaMe BHKOPHCTaHHS B KOMIUICKCI TaKHMX METOJIB
BUPOOHHUIITBA TIPM BHKOPHUCTAHHI IOJIMEPIB JIO3BOJISIE
30epertu migicHicTh JI® npotsrom BuBinbHeHHS ADI.

PesepByapHy Ta MaTpUYHYy CHCTEMH MOXJIUBO BHKO-
PHCTOBYBATHU MPH BUTOTOBJICHHI KHUIITKOBOPO3YNHHHUX T1€-
JIeT oMeTpa3olty. BukopucTanHs mpsMoi nesieTu3arii npu
BHUPOOHUIITBI TIEJIET MAaTPUIHOTO THITY 3 BUKOPHCTaHHIM
pH- po3unHHOIO MoiMepy y CKIIaJli € HepaliOHAIbHUM 3
JeKUTbKOX mpuunH. Hacammepen, y MaTpuKcHii cuctemi
6inbini BUTpatu pH- po3uMHHOTO moiiMepy, a TakoX Ki-
HETHKA BUBUIbHEHHS MOXe OyTu moBineHimoro. Yepes 1e
BUKOPHCTaHHS Pe3ePBYapHOI CHCTEMH € ONITHMAIBHUM.

J{ns BUKOpUCTaHHS pe3epByapHOI CHCTEMH Ha sapa
MOBUHHUI OyTH HaHeceHu pH-po3unHHMIA TIoTiMep, SK
00oJoHKa 17151 oMenpasoury. Haif0inbl po3moBCIoIkeH1
METO/M BBEIEHHS 110401 PEYOBUHH B s/pa, 3TiHO J0-
CITIIIPKEHDb 3aKOPIOHHUX BYCHUX, MOKE BiOyBaTHCs Ta-
KHMH METOIIAMH, SIK:

* Arperamisi-cheponizartis;

* Ekcrpysig-cdeponizanis;

* HamapyBaHHs [iF090i PEYOBHHH HA THEPTHI Sapa
(Mohylyuk, Styliar, Novykov, Pikett, & Dattani,
2019).

Jns oTpuMaHHS siAep 3 AII0YOK PEYOBHHOIO, CyO-
CTaHI[isl HTOBUHHA OyTH 3MillIaHa 3 JOTIOMDKHHMH PEdo-
BHHAMH, ITICJISI MBOTO 111 CYMIII 3BOJIOKEHA, EKCTPYIO-
BaHa, c(hepoHi3oBaHa, IICIIA YOTO BXKE OTpPHMaHi sapa
BUCYyIIeHi. J[pyruil BapiaHT — Jif04a peuoBHHA 3MillIaHa
3 IOMOMDKHUMH PEYOBHHAMH, CyMIII 3BOJIOXKEHA, ITij-
JaHa TPAHYJILii 3 OTPUMAHHAM OKPYIIMX TpaHyd Ta
BucymieHa. JlonaTkoBo, Ha iHEPTHI sApa MoXxe OyTH Ha-
HECCHUH po34MH a0 CycIieH3isl oMenpa3oly B KoMOiHa-
ii 31 3B’SI3yOYMM TOTIMEPOM, IO 3a0e3neuye aare3iro
OMETIPa3oIry 0 Sep.

Metonu gocaigxenus. J{ns nanucanHs crarti Oyno
BUKOPHUCTAaHO METOIM y3arallbHEHHS, IHIYKIi, IeIyK-
1ii, TOSICHEHHS Ta KJIacUQikarlii.
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OcHoBHa yactuHa. [lereTn — e MIKpPOYaCTHHKH 3
Om3bKOFO 710 chepraHOi (hOPMOFO, pO3MIPOM B JTiaria3oHi
0,1 10 2 MM Ta BiIHOCHO BY3bKHM J1alla30HOM PO3IOALTY
9acTOK 3a po3MipoM. Bukopucranus mener y ¢apmarie-
BTUYHIN NPaKTULi HaOyno MOMYISPHOCTI 3aBASKUA HU3II
nepeBar Iepes TPUBIANbHUMHM JIKapChKUMH (hopMamu 3
HeraitHnM BUBLUTEHEHHAM ADI, SK OPOIIKH, TPAaHyIH, Ta-
OreTkH Ta Karcyad. [0J0BHIMY TiepeBaraMu IejeT epexn
IHIIUMHA (OopMaMU € MOMKIIUBICTH OTPUMAaHHS OaKaHOTO
npoiIF0 PO3UYUHEHHS Ta, y TOPIBHAHHI 3 HEPO3YHHHUMU
y LIIyHKY TaOIeTKaMH Ta KarcylaMu, OLIbII HIBUAKOTO
Ta MPOTHO30BAHOTO MPOXO/PKEHHS IENIET 31 NUTYHKY 10
KUIIKIBHUKA. 3a3BUYaii MEJIETH MPECYIOTh B MYJIBTUIIAP-
TUKYJISIPHI TaOJEeTKN a0 JI03YIOTh B KaICYJIH, IO PO3IIIU-
proe MOXITHBOCTI mepopaibHux JIO. Came TaKky MOXKITH-
BICTB 3a0e3meuye (DyHKIIOHAIbHA 000JIOHKA — BOHA MOXKE
peryioBary yac Ta Miclie BuBiibHeHHS ADI.

[enern MarOTh P TEXHOJIIOTIYHUX TIEPEBAr:

* [IMPOKE Pi3HOMAHITTA Aiana30HiB PO3MIpiB;

*  BIJMIHHI IOKQ3HUKY TUIMHHOCTI (3aBISKH hopmi);

* BHCOKY HACHUIIHY IMIJIbHICTB;

*  CTIlKI IO CTHpaHHS;

* JIETKO MiJAaI0ThCs aBTOMAaTHYHOMY J03YBaHHIO;

Taxox, neneTa MaroTh psij GiodapmanieBTHUHUX I1e-
pesar:

*  MIHIMI3YIOTh

edekry;

* 3abe3meuyeThesi OUTBII BHUCOKA OiOZOCTYIHICTH
A®I (crocyerbesa ADI, o Bpaziusi 1o nii cepe-
JIOBHIIA NIUTyHKA, SIK omernpa3on abo ADI 3 mes-
HUM BikHOM BcMoOKTyBaHHS y IIIKT);

e Yepe3 X 3[aTHICTB JO BUILHOTO Ta OIHOPIIHOTO
posnoninenns y IIKT, BoHr onTuMi3yOTh ab-
copOitiro;

* 3[aTHI MiATPUMYBaTH ONTHMAIILHY TEPaleBTHY-
Hy KOHIeHTpauitlo APl mpoTiaroM NnporHo3oBa-
HOTO 4acy (CTOCY€EThCS MEJIeT 3 MPOJIOHTOBaHUM
BUBUTbHEHHSIM ADI).

TBepni Karcyyid BHCTYNAIOTh K HOCIH, SKHHA MOX-
JMBO HAIOBHHUTHU IMOPOIIKAMH, TPAaHYIaMH, IeJICTaMU
Ta, HABITh, PIAUHOK. Takok IPU BCBOMY LILOMY, TBEpIa
Karcyiia MoKe J0IaTKOBO OyTH BKpHUTA IIle OHI€I0 000-
JIOHKOK, (YHKIII€IO sIKOT Oyfie perysroBaHHS TpoQito
BUBIUTLHEHHS OTHOTO 200 JIEKITBKOX JTIIOUUX PEUYOBHH Y
cknai. CTymiHb TePMETHYHOCTI KallCyJId He MEHII BaX-
nuBHU (paKTOp, SIKMH BILTHBAE HA 30CPEIKCHHS KATICYIH
JI0 MOMEHTY BUBLIbHEHHS PEUOBUHH.

BukopucTaHHs meneT I JOCTaBKU HECTalOllnbHOrO
A®I € HaOLTBIT OOTPYHTOBAHNM 32 TAKUX YMOB!

* KOJIM JiF0Ya pEUOBHHA HeCTaOiIbHA MPH MEBHUX

pH cepemoBuma(Hanpukiam, oMenpasoi aerpa-
QY€ TIPH KUCIUX 3Ha4eHHsIX pH);

*  NOJPa3HIOE CIM30BY OOOJIOHKY IIIYHKa, MOXeE
BUKIIMKATU MOOiYHiI edekTu (Hampukiaj, pi3HO-
MaHITHI HECTEPOiHI MPOTU3aNalbHi Mpenapar,
Takl K — aleTUICAIIUI0BA KUCIIOTa, 1IHJ0METa-
LUWH, TUKI0(GEHaK HATPIIO Ta iH.);

IIOTEHIIHHO MOXJINUBI 1OOIYHI
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* Mae 3a0e3neunTH apMaKoIOTiHHUH eeKT y ImeB-
vomy Bimmum LIKT (Hanmpuknam, npoOioTHKH);

* TMOJIETIICHHsS KOBTAHHS Ipenapary, 3a I0IOMO-
TOI0 3MCHIIEHHSI PO3MIPIB TaOJIETOK Ta Karcyll,
npu He3MiHoBaHiH koHneHTpawii ADI (us mpo-
0JeMa 3aJIMIIAETHCS aKTYaIbHOIO JUIS JIFONEH 110-
XHUIIOTO BiKY, JITEH, MAIi€HTIB 3 Aucariero).

Jlo BUKOPUCTOBYBaHUX CIOCOOIB OTPUMAHHS IIEJIET

HaJIe)KaTh:

+ [loeramue HamapyBaHHs (TIOETAITHE PO3MMICHHSI
po3uunHiB a00 cycrieH3ii);

» Ekcrpysis-cdeponizaiiis (mpsiMa neneTizaris);

* Anromeparis-chepoHizariis;

* PosmmmoBanpHa cymka Ta PO3MHMIIIOBAHHS —
OXOJIOIXKEHHSI PO3ILIABIB;

Iloemanue nawapyeanns

3aBIsKH METOAY HAIlapyBaHHS OTPUMYIOTH pe3ep-
ByapHi CHCTeMH. 3aBISKH BiATBOPIOBAHHIA THTOMIl
MOBEpXHEBIH TuIoi (omocepenkoBaHiii (popMoro, po3-
MIpOM Ta PO3MOJIIJIOM TENIET 3a PO3MIpOM) Ha TOBEpPX-
HIO TIeJIeT MO)KHA HAHOCHUTH (DYHKIIIOHAIBbHI 00OJIOHKH 3
NEBHOI0 TOBIIMHOW. [leneTu, B 3a1exKHOCTI BiA CKIany
Ta TOBIIMHH (DYyHKIIIOHAIBHOT 000IOHKH, MOXKYTh pery-
ToBaTH BUBIIbHEHHsT ADI 3 nener.

TexHONOTIST MOETATHOTO HAIIAPYBaHHS IIOJNSTAE B
HOCITIIOBHOMY HaHeceHHi mapis ADI Ta HONOMiXKHOI
3B’SI3yI0Y0T PEYOBHHH Ha IMOMEPEAHBO C(HOpPMOBaHi
sapa, 6axano chepuaHOi GpopMmu (3a3BUUAIl I TaKUX
SIIEp 3aCTOCOBYIOTH CGEpOHI30BaHUU IyKOp abo Mi-
KPOKPHCTATIYHY IEITI0I03Y, 32 0CTAHHBOIO HAYKOBOIO 1H-
¢dopmarieto (Evers, Mattusch, Weis, Garcia, Antonyuk,
& Thommes, 2021)). /s moeTamHOro HamapyBaHHS
MOXYTh BHUKOPHUCTOBYBATH Ipa)KyBajJbHI KOTIH. AJe
BOHU MarOTh HEIOJIKUA TaKi SK: HEOJHOPITHICTh, sSKa
MO>K€ BUHUKHYTH IIPH 3MIITyBaHHI Ta JOCTaTHHO HA3bKA
e(eKTUBHICTb NpH BUCyIIyBaHHi. [Ipobnemy 3 oqHOpi-
HICTIO MO’KHA YaCTKOBO BUPIIIUTH Yepe3 MPUCKITITHBHHA
min0ip XapaKTEepPUCTHK APaXXyBaIBHUX KOTIIIB, a caMe —
(dbopMu KoTiIa, KyTa HaXWTy Ta 0€31M0CEPEIHBO MIBHIKO-
CTi 00epTaHHs Ta Mmojayi MaTepiay.

TexHomnoriss HamapyBaHHS pO34MHY abo cycreH3ii
(MeToJ1 MOPOIITKOBOTO HAMIAPYBAHHS) — II€ METOI, IKHIA
BUKOPUCTOBYE 1HEPTHI PEYOBUHU a00 KPUCTAIIH, TPaHy-
M TIperiapary IUisl HalllapyBaHHS Ha HHUX 32 JOMOMOTOIO
CYCTIEH3iH JiI0YMX Ta 3B’ A3yBaJILHUX pedoBUHH. /1151 Ha-
HIapyBaHHS BHKOPHCTOBYIOTHCS OOJNaaHaHHS IICEBIO3-
pimxyBansHOTO mapy (B T. 4. 3 Bypcrep-mmminapom),
KoaTepy/ OpakupyBajbHI KOTIH. [HOMI As cycreHsiii-
HOTO HaIllapyBaHHS BiIIICHTPOBHH TPAaHYIATOP 3 TaH-
TEeHIIaIbHUM PO3IHIICHHSM.

Hanecennsi yykposux 06010HOK Memooom Opaicy-
BAHHSL.

Jns nporo Metoga BUKOPUCTOBYIOTh ApaKyBaJbHUAN
KOTEJ B SIKMH 3aCHUIAIOTh TOTOBI s/pa, Ta 3allyCKarOTh
MOTOp, MONEPEHO BCTAHOBHBIIN MMEBHUN KyT 00epTy
Ta WBHAKICTh. [Ticis 3amycKy, B KOTel yCKAOTh TEILIe
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MOBITPs, PO3IrPiBAIOYN THM CaMUM sJipa, a Micis Hop-
[iSIMH BBOJSTH CYCIICH3II0 JUIsi HAaHECEHHS OOOJOHKH.
Hanecenns BinOyBaeThcs B poO0Uild Kamepi, Jie Ha pyXxo-
MU 00’ €KT Oe3nepepBHO HAHOCATH MOKPUTTA. JlJis BU-
cymyBaHHS y OapabaH MoJaeThes TeIie Cyxe MoBiTps, 3
SIKMM B1JIBOAUTHCS 3 po00YOi KaMepH PO3UMHHUK. Mix
JOAaBaHHSM HACTYITHUX HOPLIH CycleH3ii BUTPUMYIOTh
MICBHUIA Yac, IAI04H1 MONEPeTHhOMY IIapy MPOCOXHYTH.

Hanecennst obononok 6 ycmamnosyi 8ioyenmpogozo
muny.

Ieit Tvn XapakTepHUA THM, IO MPU HOTO BUKOPHC-
TaHHI B MOPIBHAHHI 3 0apabaHHUM THUTIOM MEXaHIYHHHA
BIUIMB Ha SIpO HabaraTo MEHIIWH, TaK SK, 001aTHAHHS
3a0e3meuye pyX sjaep 3BepXy 10 HU3Y 10 YaniernomioHii
kamepi. Pyx 9acTok perymroeTscs 3a JOIOMOTOIO Bif-
HEeHTPOBOI Aii. [IpoTAroM BCHOTO MEPEMIMICHHS 3BEPXY
JI0 HM3Y Yallli Bif0yBaeThCS POMUICHHS CyCIIeH31i MJTiB-
KOBOTO TTOKPHUTTS. 3a[UIs CYyIIKH 3HU3Y HONAETHCS CyXe
MOBITPS, & 3BEPXY BUBOJUTHCS BOJIOTE MOBITPS.

Hanecennst obononox 6 ycmanoskax pomopHozo
muny.

PoGoua gactiHa MexaHi3My BKJIIOYa€e B ceOe HEPYXO-
MUH IITHIP (cTaTop), SIKUH Mae pyXxoMe THO Y BUIVISII
IucKy (potop). YacTku pyxaroTbes B 11 yCTaHOBIII 3a
JIOTIOMOTOFO BiAIIGHTPOBOI CHJIM POTOPY, SIKUH BiAITOB-
Xy€ SAPO A0 CTIHOK 1 uepe3 AesKuil yac Mia CHIIo Ti-
JKIHHSL 3HOB MOTPAIUISAIOTh Y POTOP, 3BIJKH SIpa 3HOB
MOTPAIUIAIOTh Ha CTIHKM 1 MPOIleC MOBTOPIOEThCS. Po3-
MIICHHS CyCIIeH3i1 BiOyBaeThes mi KyToM y 360°.

Hanecenns noxkpummis y nceg0ospiodceHomy wapi

CyudacHi npuctpoi JUiss HAaHECEHHS MOKPUTTIB 1M
CrocoOoM, BIZPI3HAIOTHCSA TEOMETPUIHUMU KOH(Dirypa-
IisIMH, TUTIOM PO3MHJICHHS Ta PO3TaIlyBaHHS (POPCYHKU
(3Bepxy, 3HU3y a00 3HU3Y IMiJl KyTOM/ TaHTeHIlIAIbHE),
KOHCTPYKIIIEIO PO3IOAUIFHHUKA ITOBITPSI.

Exempysis-cgeponizayis

Exctpy3sis-cdeponizamis (SKuii 32 OCTaHHLOIO Ha-
YKOBOIO 1H(OPMAIII€I0 € HAHKpaIIUM METOIOM MPSMOi
neneruanii (Mishra, Paldewar, & Nandgude, 2020)) —
1Iel Tpoliec BKIIIOYAE KiIbKa €TalliB:

* Cyxe 3MilTyBaHHS;

* Bonore rpaHy/ntoBaHHS;

* Excrpysis;

*  Cdeponizaris;

o Cymrinas;

+ KaniGpysanus.

[Meprimm KPOKOM y BUTOTOBJICHHI MENET UM METO-
JIOM SIBJISIETBCSL CyXe 3MILIYBaHHS JIIKAPChKUX CyOCTaH-
il y cremiagi3oBaHuX 3MilllyBayax 3 MOAAJIBIIUM Iie-
PEXOIOM JI0 €TaIly BOJIOTOTO TPaHyIIOBAHHS, IiCIIS YOTO
HariBpaOpuKaT MPOAaBIIOITh Yepe3 OTBOPH T'PaHYJIs-
Topa. [licnst 4oro mpoaoBrosari rpanyiau (3a Gopmoro,
SIK cTiareTi) oOpoOIISAIOTh U HaJaHHS chepudHoi (op-
MU 3a Jomnomororo cdepoHnaiizepa/cdeponizaropa, 1o
CKJIaJIa€ThCS 3 30BHIMIHBOTO HEPYXOMOTO IWIIHIpPY Ta
PYXOMOTO AMCKY 3 OMyKJI0CTAIMH Ha 1Hi. I1ix yac 06po0-
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KH JIOBT'1 TPpaHyITH JIAMalOThCS Ta HAOyBarOTh OJIM3BKOT 10
chepuunoi popmy. Otpumani cepu cymarh (Fonseca,
Beringhs, Ferraz, Stulzer, Sonaglio, & Pezzini, 2020).

[leneTn 3 3amporpaMoBaHUM BUBUIEHEHHSM MOXKYTh
OyTu oTpuMaHi MeTooM mpsiMoi menete3anii. Tak, Ha-
NpUKIaj, (QyHKIIOHAIBHUI momiMep Moxe OyTH 3Mi-
manuid 3 A®I mepen ekctpysiero— cdepoHizaliero,
B pe3yJbTaTi TAKOro MiIXOAy TeleTd OyayTh MaTH Ma-
TPUYHY/MaTPUKCHY CTPYKTYpy — MaTpu4Ha cucrema. B
pa3i MaTpu4YHOI CUCTEMH, PETYIIOBAHHS BHBUIBHEHHS
A®I 3 meneT MOXKIIMBO 3aBISKH BIACTUBOCTSIM TOJIMe-
Py, TUTOMil TIOBEPXHERBIH MJIOMI Ta PO3MIpPY IMEJIET.

Aneomepayia-cgheponizayis

Jlnst BupOOGHHMITBA 32 JOIIOMOTOO IIOTO METO/Ia BHU-
KOPHCTOBYIOTh BEPTHKAJIbHI T'PaHYISITOPH 3 BHCOKOIO
CHJIOIO 3CYBY. 3T1IHO JOCTI/IPKEeHb BUSHHUX, TAKUAH CIOCIO
Joromarae y poOoTi 3 OraHO PO3UHMHHOIO JIKAPCHKOIO
cupoBuHoto (Makar, Latif, Hosni, & Gazayerly, 2020).
Croci6 BUTOTOBJICHHS 3a3BHYAl BHUIVISAE HACTYITHHM
YUHOM — CyX1 IHIPEJIEHTHU 3aCUTIAIOTh B 3MilllyBay4 (BOHH
TOMOTCHI3YIOTECSI Ha HEBUCOKIH IIBUIKOCTI 32 JIOTIOMO-
TOIO JIOIATEeH), MCIIS YOT0 MOAAIOTH 3B’ SI3yBAILHIH PO3-
YHH Ta BMHUKAIOTh BUCOKOIIBHIKICHUH Homep, 0 103-
BOJISI€ OUTBINT PIBHOMIPHO pO3l‘IO,Z[iJII/ITI/I po3uuH. Ilicns
YOro CyIIaTh B CAMOMY TPaHYJIATOPI (SIKIIO 00IaIHaAHHS
nependavae TaKy MO)KJII/IBICTB) abo y cymapkax (moiaud-
HOTro a00 TMCEeBI03PIHKEHHOTO THITY ).

Posnuniosanvna cywka ma posnuniogaHHs-0xono-
0diCcents po3nnagie

TexHOMOTIYHU MPOIIEC 38 UM METOIOM PO3IHICH-
HS Ta CYIIKU BUIVISIIAE HACTYITHHM YHHOM:

* Pozmunenns marepiany 3 GOpMyBaHHIM KpPAIIeIb;

» KoHTakT 3 cyxum ra3om (ra3oM Moxe BHCTYIIATH,

SIK TIOBITPS TaK 1 IHEPTHUH a3, HAIPHUKIIAT, a30T);
» [lim yac KOHTaKTy 3 Ta30M, JIETKI pEUOBHHH BUTIA-
POBYIOTBCS, (POPMYIOTBCSI YACTHHKH, SKi 3a3Ha-
I0Th MOAAJIBIIIOTO BUCYIITYBAHHS;

* BimnineHHs 4acTHMHOK Bij MOBITPS, Ta X BUBaH-
Ta)KyBaHHSL.

[Ipouec po3nuiIeHHS PiTUHK Ta CTPYKTYPYBaHHS ii B
Kparuti BiIOyBa€eThCs Y BEpXHil 4aCTHHI CYyIIMIBHOT Ka-
MepH, Kparuti 3a3BUYail MalOTh BEIUKUI Jiala3oH po3-
MIpiB, 1[0 3aJISKUTh BiJl TUIY (OPCYHKH Ta B)A3KOCTI
pozunny. [lapanensHo 3 mpomecoM pO3MUIICHHS, BinOy-
BAETHCS MTOJAHHS CYXOTO rapsioro rasy. [Ipocysatodnch
BHHU3 Y CEPEIOBHILi CYXOTO rapsaoro ra3y, Kparist BTpa-
9ae BOJIOTY Ta BHCYIIYETHCS. 3 KaMEpU PO3MHIIOBAIIb-
HOi cymapku c()OpMOBaHI YaCTKH TEPEMIIIAIOTHCS 10
[UKJIOHY, JI€ 32 PaxXyHOK BIJLIEHTPOBOI CHJIM BiIIiJIA-
FOTh TBEPJi YacTKH Bix ra3y. Came npu yMOBI ITPaBHIIb-
HOTO BHCYIIYBaHHS IiJBHILYETHCS CTAOIIBHICTE IPH
30epiraHHi, 32 OCTAaHHBOIO 1H(OPMAIIIEI 3aKOPJOHHUX
BueHHX (Jacobsen, Caglayan, Bar-Shalom, & Miillertz,
2020). Mopdonorist, po3moaiiI YacToK 3a PO3MIpOM 3a-
JISKATh BIACTUBOCTEH PO3MILIIOBAHOI PEYOBHHHU, THII
dbopcyHky, nonadi pinuHu (71/XB), momaqi (M*/XB) rasy,
HOro BOJIOTOCTI Ta TEMIIEPATyPH, KOHCTPYKIIIHHUX 0CO-
OJIMBOCTEH PO3MWIIOBANBHOI CYIIAPKU, HAIPABICHHS
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ra3y (B oIuH 0iK 3 pO3MITIOBAIHHOIO PITUHOIO a00 Mpo-
THJICKHHI), Ta IHIIMX TapaMeTpiB.

Bimmosimno mo [epxaHoro Peectpy Jlikapchkux
3aco6iB Ykpainu, (apmaneBTHUHUN puHOK JI3, sKi y
CBOEMY CKJIaJli MICTATh IEJIETH OMENpPa3oidy JOCHThH
BeMKHi (Bchoro 24 HaiimeHyBanHs). HaliposmoBcro-
JoKeHe o3yBaHHS — 20 Mr (BChOTO IIpenaparis, 10 BU-
MyCKAaIOThCS B 1IbOMY J03yBaHHI — 18 mryxk — OME3,
OME3 [HCTA, MEITPA30JI 20 AHAHTA,OMEIIPA-
30J1, MEITPA30OJI AHAHTA, TTIPOTOH, OMEIIPA-
301 -TEBA, ®APMAK, KUIBMEJIIPEIIAPAT,
JAPHUILISA, OMEITIPA30JI KPKA, OMEITPA3O0JI-A-
CTPA®APM); 10 mr (OME3); 40 mr (OME3, ITPO-
TOH, OMEIIPA30JI -TEBA); 85 mr (OMEIIPA30JI
ITEJIETU 8,5 %).

Owmenpa3zon (Omeprazolum) — e 5 — METOKCH— —
[(RS)— [4— meTokcH — 3,5— OUMETWIMIPUAAH — 2—
immMermi|cynbginin] — 1H— Genszimigazon —ADI sxwii
MPUTHIYY€E CEKpelilo NUTyHKOBOI KuciaoTH. Emmipuuna
¢opMyna omerpasony C, H,,N.,O,S; cnonyka mae
MOJIEKYIIsIpHY Macy 345,41a. 0. m.

Omenpazon — e ADI CHHTETUYHOTO MOXOKEHHS,
KPUCTaJIIYHUNA TIOPOLIOK Oinoro abo maiike 0110ro Ko-
JIBOPY, Y AKOTO MPOIEC IUIABICHHS 1 PO3KIATaHHs Bif-
OyBaerbcs npu ~155°C. PozunHHUH y po3BeIeHUX pO3-
YUHAX TIPOKCUIIB TyKHHUX MeTaiB. Ile cimabka ocHOBa
JIETKO pO3YMHHA B €TAHOIII, METAHOIII 1 ¢1ab0 po3unHHA
B alleTOHI, 130IIPOMAHOII 1 TAKOXK JyXke ciaabo po3uuH-
Hull y Boni. CTabuIbHICTE oMenpa3ony € ¢yHKiiew pH,
BiH HIBUJIKO PO3KJIAJAETHCA B KHUCIOMY CEPEIOBHIII,
aje TOCHUTh CTIMKHH B JTy>KHUX ymoBaXx, YO — cnekrp:
A =276 um, 305 um y 0,1 M po3uuHi HaTPirO TiAPOKCH-
ILy (Bestebreurt]e Roeleveld, Knibbe, van Sorge, Plotz,
& de Wildt, 2020)

®apmaxkonorivna rpyna. A02BCO1; A02BDOI;
A02BD05 — mpoTu BHpa3KOBi Ipenapary, iHriditopu
MIPOTOHHOTO HACOCY, SIKi IPU3HAYAIOTH U1 KOPOTKOCTPO-
KOBOTO JIIKyBaHHS aKTHUBHHX BHPA30K JBaHAIISITUIANON
KHUIIIKH, IITYHKOBHX BHPA30K, TaCTpo — e30(araabHOro
pedmokcHoi xBopobu (I'EPX), Bakkoro epo3uBHOTO
e30¢arirty, o MOraHo MiAJa€ThCs JTIKYBaHHIO CHCTEMa-
tnyaoro 'EPX 1 maronorivyHuX TimepceKkpeTopHuX CTa-
HIB, TAKUX K CHHJIPOM 3osutinrepa— EmmicoHa.

OOroBopenHsi Ta BUCHOBKHU. [lemetn — mikpodac-
THHKH, 110 32 (OpMOI0 HAOIMKAIOTECA 10 CHEPUUHOI,
MaroTh BIJHOCHO BY3BKHI PO3ITOILT 33 PO3MIPOM YacTOK,
3arajiom, cepeHii po3mip cranoBuTh Bij 0,1 10 2MM. Oc-

H
N

\‘O N /

Puc. 1 CtpykrypHa dopmyna omenpazony
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TAHHIM YaCcOM IeJICTH HaOyBalOTh OLIBIIOI MOMYISIPHOCTI
y po3po0iri Ta BUpoOHUIITBI JI3, Tak sIK MArOTh IIepeBaru
nepen Tpusianbaumu JIO. 3a3Buyaii meneTy mpecyoTh B
MYJBTUIIAPTHKYIBIPHI Ta0IEeTKH a0 T03yIOTh B KAIICYIIH,
IO PO3IIUPIOE (PYHKIIOHATBHI MOXKITHBOCTI JID.

OnHi€ero 3 BarOMUX IepeBar y BUKOPUCTAHHI HETET €
MOXITHBICTE HocTaBku ADI Bpa3nuBuX 0 CepelOBHIIA
a Hu3bKuM piBHeM pH o nmesnoi ainsaku IIKT. To Ta-
kux A®I BITHOCHUTBCS OMENpPa3oll, IO BiTHOCUTHCS 10
(hapMaKoJIOTiYHOT IPyIH IPOTHBUPA3KOBHX MPETIAPATIB,
1HTi0iTOpIB MPOTOHHOTO Hacocy. OMenpa3on HeCTIHKHUI
y KHCJIOMY CEpPEIOBHII, TOMY Ul KOPUTYBAHHS MiCIIS
BUBUIBHEHHS 3a IMMOKa3HUKOM pH y pemenTypax BHUKO-
PHUCTOBYIOTh (DYHKIIOHATBHY HONIMEPHY OOOJOHKY, IO
PO3YHHSETHCS Y CEPEIOBHUIII KUIIKIBHUKA.

PesynbTatn. [IpoananizoBaHO, IO BHKOPHCTAHHS
TaKo1 JTiKapchbKoi pOpMHU SIK TIENIETH B CyJacHiid papmarrii
€ HaOLTbII OOTPYHTOBAHUM:

+ Komm nepen nmepopanbHO0 (HOPMOIO CTABISATHCS
3aBIaHHS 110 TpoJoHTaMii 1ii, 6e3 30UTKy 10 TOo-
Ka3HHKaM a0copOIli;

*  Komum notpi6HO cTabimizyBatn ADI;

* Komm mepen BupOOHWKAMHU CTOITH 3aBIAHHS
CTBOpPEHHS TIPETapary, AKUi OU IiIXOIMB 0 BCiX
BIKOBHX KaTeropiii Crio)kKuBadviB;

* Komm mOTpiOHO YHUKHYTH MOIPA3HIOIOYOTO
epexty KT, Ta nomepeauTH Aeski moodiuHi mii;

Y3arajibHEHO, 10 HAWOLINPEHIIINX METOAIB BUPOO-

HunTBa nanuoi JI® nanexars:
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+ Tloeranmne HamapyBans (TIOSTalTHE PO3IUICHHS

pO34MHIB a0 cycneHsiit);

* Ekcrpysig-cheponizaiis (mpsma nereTu3anis);

* Anromepanis-ceponizaris;

* PosmumoBanbHa CylIKa Ta pO3MIIIOBAHHS — 0XO-

JIO/PKEHHSI PO3ILIABIB.

BimmosinHo 1o koHdepenmii Pharma Pellets Market
sIKa TIPOIIUIA B )KOBTHI, HAIBXIUBIIIUMH TUIIAMU IIPO-
nykriB Pharma Pellets, siki po3misigaroThes y 3BiTi, €:

*  Excrpysis;

* I'panynsarmis B IceBIO3pi>KEHOMY IIapi;

* HaneceHHs CyXOro MOPOIIIKY;

* HamapyBaHHs pO34HHIB Ta CyCIICH3iH.

Busgneno, mo cranom Ha 2020 pik y [epxaBHOMY
Peectpi JI3 HamiuyeThcs 24 HaliMEHYBaHHS 3 TIeJICTAMH
OMeIIpa3oiy, cepell SIKuX: 3 Jo3yBaHHAM 20Mr — 18 Haii-
MeHyBaHb, 10 Mr — 1 HalimenyBanHs1, 40Mr — 3 Halime-
HyBaHHS, Ta 85Mr — | HallMeHyBaHHSI.

KonduaikT inTepeciB. ABTOpH 3asBJISIOTH MPO Bill-
CYTHICTbh NOTEHIIMHUX Ta IBHUX KOH(QJIIIKTIB IHTEPECIB,
IIOB’A3aHUX 3 PYKOIIACOM.

dxepena ¢inancyBanns. JlaHe IOCTIIKCHHS HE
OTPHUMAJIO 30BHIIIHBOTO (DiHAHCYBAHHSI.

ABTOpPCBKi BHecKHU: 30ip, aHATI3 Ta IHTEpIpETAaLio
JaHMX, 3a3Ha4eHUX y poboti - E.A., Hanmcanus po6o-
™ — E.A., KM.

3roma Ha my6Jikaniro. Bci aBropu mpoudTtanu i
CXBAJIMJIA OCTAaTOYHUI BapiaHT pykomucy. Bci aBropu
JIAJTH 3rO/ly Ha MyOJIiKaIliio IIbOTO PYKOITUCY.
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CHARACTERISTICS AND SUBSTANTIATION
OF THE USE OF PELLETS AS A MODERN
DOSAGE FORM ON THE MARKET OF
UKRAINE

Yerkhova Anna!, Katynska Maryna?
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“Ukraine” Kyiv, Ukraine.

Abstract: currently, omeprazole pellets are one of
the most common pellet formulations on the pharmaceu-
tical market of Ukraine (Gorobets, Matyash, Pekhen-
ko & Barna, 2019). This medication is available in cap-
sule form. Pellets are multi particular dosage forms that
have several advantages over monoparticular dosage
forms; therefore, pellets are promising oral delivery sys-
tems for active pharmaceutical ingredients (APIs). Pel-
lets are used when the stability of the active substance
changes with fluctuations in the pH of the environment,
when irritation of the gastric mucosa is possible, to fa-
cilitate swallowing (especially important for patients
with dysphagia, elderly patients, and children). When
using polymers in the shell, it is possible to regulate
the release in a certain part of the gastrointestinal tract,
this allows you to get a point pharmacological effect. In
addition, pellets can be of different sizes (from 0.1 to
2 mm), because of their shape, pellets exhibit abrasion
resistance and are more fluid. Omeprazole is a synthetic
substance. The active ingredient suppresses gastric acid
secretion. In refers to the pharmaceutical group of pro-
ton pump inhibitors, it prescribes drugs in this group to
treat active duodenal ulcers, gastric ulcers, gastro-oe-
sophageal reflux disease (GERD), severe erosive esoph-
agitis, pathological hypersecretory conditions, for ex-
ample, Zollinger Ellison syndrome. Among the most
commonly used methods for the production of pellets
are: stage-by-stage spraying of solutions or suspensions
(the second name is stage-by-stage layering); direct pel-
letization (the second name is extrusion-spheronization);
spray drying and spray cooling of melts; agglomera-
tion-spheronization. Unfortunately, at the moment, none
of the Ukrainian manufacturers is manufactured enter-
ic pellets on their own (they buy ready-made pellets),
while there are medicines of both foreign and Ukrainian
origin on the domestic market. The article contains an
overview of pharmaceutical preparations as pellets, sys-
tematization of information on production methods, a
review of omeprazole drugs as pellets, presented on the
pharmaceutical market of Ukraine. The purpose of this
study was to summarize the cases when the use of such a
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XAPAKTEPUCTUKHA 1 OBOCHOBAHHUE
INPUMEHEHUS NEJUIET KAK
COBPEMEHHO JIEKAPCTBEHHOM ®OPMBI
HA PBIHKE YKPAUHBI

Epxosa Auna', Kareinckan Mapuna?

' CrymenTka Maructparypsl, MHCTHTYTA
OMOMETUITMHCKHIX TEXHOJIOTUH, « OTKPBITOTO
MEXTyHapOJHOTO YHUBEPCHTETA PA3BUTHS
yenoBeka» YkpauHa «» Kues, Ykpanna.

?Kanauaar papMalieBTHIeCKUX HayK,
JoIeHT Kadenps! papmarn, MHCTHTYTA
OMOMETUITMHCKHIX TEXHOJIOTUH, « OTKPBITOTO
MEXTyHapOJIHOTO YHUBEPCUTETA Pa3BUTHUS
yenoBeka» YkpanHa «» Kues, YkpauHa.

AHHOTAUMA: B HACTOSIIEE BpeMs, OJHUM M3 pac-
MpOCTPaHEHHBIX Ha (PapMaIleBTHUSCKOM PBHIHKE YKpau-
HBI JIKAPCTBEHHBIX CPEJCTB B (JOpPME MEJUIET SBISAETCS
KHIIeYHO TmesuieThl omemnpasona (Gorobets, Matyash,
Pekhenko & Barna, 2019). Dto nekapcTBEHHOE CPEICTBO
JIOCTYTTHO B BHUJIE Karcyi. [1emeTsl - 3To MyJIbTHIIApTH-
KyJISIpHHE JICKapCTBEHHBIC (POPMBI, HMEIOIINE PSIT TPEH-
MYIIECTB MePea MOHOAPTHKYISIPHUMBI JIEKAPCTBEHHBI-
MU (HOpMaMH, TIO3TOMY TEJUICTHI - 3TO IEPCIICKTHUBHBIC
MepopaibHbIe CHCTEMBI TOCTaBKA aKTUBHOTO (hapma-
neBTHueckoro uHrpeauenta (ADU). [lemneTsr uenomib-
3yIOT KOTJa CTaOWMIBHOCTH AEHCTBYIOUIETO BEIIECTBA
mpu KoyiebaHuu Tokasarenei pH cpensl MeHsiercs, B
ClTydae KOIZIa BO3MOJKHO pa3paKCHUE CIU3UCTON 000-
JIOUKH JKeIyAKa, sl 00nerdyeHus miotaHus (0coOeHHO
aKTyaJbHO JJISl MAIMEHTOB CTPAJArOIIUX Iucdaruei,
MAIMEHTOB MOXXUJIOTO Bo3pacTa u aeteit). [Tpu ucnoms-
30BaHMH MTOJMMEPOB B 000JI0UKE BOBMOYKHA PETYIHPOB-
Ka BBICBOOOXIeHUS B onpeaenieHHoM otaene JXXKT, ato
MO3BOJIICT MOJYYHUTh TOYCUHBIH (HapMaKOIOTHYCCKHM
addext. Kpome 3TOTO, MEIIETHI MOTYT OBITH Pa3HOTO
pa3mepa (ot 0,1 10 2 Mm), Onaronaps cBoet popme mel-
JIETHI MIPOSIBIISIFOT YCTOWYMBOCTh K UCTHPAHHIO U OoJiee
Teky4yre. OMenpasoi - 3TO BEIECTBO CHHTETHYECKOTO
mpoucxoxaeHus. [IeficTByrolee BEeCcCTBO OTBEYALT 3a
MOJIaBJICHUE CEKPEIHH >KEITYIO4YHON KHCIOThL.. OTHO-
cUTCA K (papMarieBTHUECKOM IPYIIIBI HHTHOUTOPOB IMIPO-
TOHHOTO Hacoca, IpernapaTsl 3TOW TPYMIbl Ha3HAYAIOT
JUTS JICUCHHST aKTUBHBIX 3B IBEHAAIATUIICPCTHON KHIII-
KH, JKEIYJOYHBIX 53B, TacTpo-330(araibHol pedirrokc-
Hoii 6ose3nu (I'DOPB), Tsxkénoro spo3uBHOTO 330(]aru-
Ta, MATOJIOTHYECKUX THIIEPCEKPETOPHBIX COCTOSHUM,
Harpumep, cUHIpoM 3JoiumHrepa OmnucoHa. Cpeau
Haubollee YacTO HCIONIb3yEMBIX METOZO0B IPOHM3BOJI-
CTBa TEJUIET BBIICISIOT: MO3TATHOE PACTBUICHUSI pac-
TBOPOB WJIM CYCIIEH3UH (BTOpOE Ha3BaHHUE - MOATAITHOE
HACJIOCHHS) TIpsMasi TejeTu3anus (BTopoe Ha3BaHUE -
eKCTpy3usi-cPepOHN3aINs) PACTIBUIMTENbHAS CYIIKa H
pacmbUICHUE OXJIAXKJIEHHUS pPAacIUIaBOB; ajroMeparus-
cteponmzamms. K coxanenuio, o COCTOSHHIO HA JaH-
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form as pellets is the most reasonable; make an overview
of medicines in Ukraine containing pellets; summarize
modern methods of pellet production.

Keywords: drug implants, omeprazole, drug devel-
opment, drug design.
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HBIA MOMEHT HU OJIMH U3 YKPAHHCKHUX IPOU3BOJIUTENEH
HE 3aHMMAETCs] U3TOTOBJICHUEM KHUIIEYHOPACTBOPUMBIX
MEeJJIET CaMOCTOSTEIbHO (3aKyNaloT y)K€ TOTOBBIE Ie-
JIETHI), IPU 3TOM Ha BHYTPEHHEM PbIHKE MPUCYTCTBYIOT
JIeKapCTBEHHBIE CPEACTBA KaK 3apyOeKHOI0, TaK U yKpa-
HHCKOTO TPOU3BOACTBA. B cTarhe mpucyTCTBYeT 0030p
(bapMaleBTHIECKUX IpenapartoB B (GopMme HEUIeT, CH-
cTeMaru3anus WHPOPMAIMK O METOIax IMPOU3BOICTBA,
0030p JIEKapCTBEHHBIX CPEACTB OMerpaszona B (dopme
MEIUTET, MPECTaBICHHBIC HA (papMaleBTUIECKOM PBIH-
ke Ykpaussl. [{enbio 3Toro nccnenopanus ObI0: 0600-
LIUTh CIy4au, KOT/a UCIOIb30BaHue Takolh POpMbI Kak
MEeJJIETHI SBJIsIeTCA Haubonee 000CHOBaHHBIM; CIeNaTh
0030p JIeKapCTBEHHBIX CPEACTB B YKpauHe, colepia-
LIMe MeJUIeThl; 0000IIUTh COBPEMEHHBIE METOBI IPO-
W3BOJICTBA MEJIET.

KuroueBble c/10Ba: neieThl, OMENpasol, pa3pador-
Ka JIEKapCTB, AU3aiiH JIEKapCTB.
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JAEAKI ACHEKTH ITPOT'HO3YBAHHA TAXKKOCTI BIPYC-IHAYKOBAHOI'O
3AI'OCTPEHHSA BPOHXIAJIBHOI ACTMU Y AITEU HA TJII HAHAEMII COVID-19

I'y3yu Jopin', KoctiB Yasna', Caxun Cepriii’, Caxxuna Amnna®, Kosnecnik JImurpo*

! Jlikap-inTepH, BykoBUHCHKMIA IepKaBHUN MeanuHu# yHiBepcuTeT, YepHiBii, Ykpaina

2 Kananaar MeIUYHUX HAyK, TOUEHT Kadeapu memiarpii Ta AuTsuux iHeKiftaunx XxBopo0, ByKOBUHCHKHUI
JIepKaBHUM MEIMYHMI yHIBepcuTeT, UepHiBIli, YKkpaiHa

# Kanauaar QinoyorivyHux Hayk, TOUEHT Kadeapu 3apyOixkHOI JiTepaTypH Ta Teopii JiTeparypu, UepHiBeUbKHii
HanioHaJIpHUH yHiIBepcuTeT iMeHi FO0pis denpkoBuya, UepHisii, Ykpaina

# CTyJIeHT I1’SITOr0 Kypey crenianbHocTi «222 Menuiunay, BykoBUHCHKUIT epykaBHUA MeTHYHHM
yHiBepcuTeT, YepHiBmi, Ykpaina

AHnomauyia: OpoHXianbHa ACMMa € 8aNCIUBOIO MEOUKO-COYIANbHOI NPOONIEMOT0, KA NIUBAE O6E3N0CEPEOHbO HA
cmam 300po8’a nayicumis, ix axicmo scumms. He euxnrouaemvcs i eKOHOMIUHUL acnekm npoonemiu: 3ax60po8anHs
nepeobavae 0060l 3uauni Qinancosi eumpamu. Y 36’°a3xy 3 nandemicio COVID-19 misxcnapooui ma eimuusms-
Hi peclamenmyroyi OOKYMeHmU OHOBUIU MEHEONCMEHM B8e0eHHsI NAYIEHMI8 i3 OPoHXianbHOW acmmorn. 30Kkpema,
3’A6UNUCA pEKOMEHOAYIT W00 NPOBEOEeHHs Gi3UMI8 y OUCTHAHYIUHOMY pexcuMmi, AKI nepeddauaoms aHanis munogux
07151 HANAOHO20 NePiody CKAPe Y X80PUX, BOOHOUAC MONCIUBICMb OYIHKU KATHIYHUX OAHUX NPU 0271501 € 006011 0OMe-
JHCEHOT0, WO NPU3B0OUMDb 00 NOMUTKOBUX Pe3yIbmamis 0iaeHOCMUKY ma, 8i0N08iOH0, 8UOOPY HEKOPEeKmHOI cmpa-
meeii iKY8aHHs 3a20CMpenHs OpoHXianvHoi acmmu. Biomak usgients 000amkosux iHOUKAmopie € akmyanbHuM
ma HeoOXIOHUM OJi NOKPAWAHHS eheKMUBHOCTT 0Ia2HOCMUKU A NPOSHO3Y MANCKOCMI HANAOHO20 Nepiody OPOH-
XianbHoi acmmu. Bpaxosyrouu akmyanvHicms npooremu, Memo OOCHIONCEHHS € OYIHKA KIAIHIYHO-NAPAKTIHIUHUX
NOKA3HUKIB ) Oimell i3 8ipYC-iHOYKOBAHUM 3A20CMPEHHAM OPOHXIANbHOT acmMu 0Jisl YOOCKOHATIEHHS NPOSHO3Y MiC-
KOCMI 3a20CPEHHsL 3aX60PI0BAHHA MaA THOUBIOYAIZ08aH020 NIOX00Y w000 MeHedHcmenmy nayicumis. Obcmedice-
HO 47 nayieumis oumau02o 8iKy, AKi 20CNiManiz08aHi 3 NPUEoOy 3a2ocmperusa xeopoou. I pynopopmyeanvror 03-
HAKO0 88adICANU MANCKICMb Hanady dpouxiansnoi acmmu. Cmamucmuunull aHaniz GUKOHYEAIU, BUKOPUCHOBYIOUU
napamempuyHi ma HenapamempuyHi Memoou po3paxyHKy, Memooie K1iniyHoi enidemionoeii ma 6Giocmamucmuxu.
Pesynomamu docrioscenns daroms niocmagu 3pooumu npoeHo3 wooo Oilb MAHCKO20 Hanady OPOHXIANbHOL acm-
MU ceped MiCbKUX MeWKanyie, aKi Maioms eHomun acmmu ni3Hbo20 no4amxy. /Jo0amro8um aHaMHECMU4HUM
PUBUKOM OibUt MAICKO20 3A20CMPEHHS X80pobU € Maca mina npu Hapoodicenni, sika nepesuwye 3500 2. Cepeo cni-
POMEMPUYHUX NOKAZHUKIB, HAUDINLUUUM NPOSHOCUYHUM KPUMEPIEM MANUCKO20 3A20CMPEHHS OPOHXIANbHOI acmmu
BUABUBCSA 3A2ANbHULL THOEKC bpoHXoOUIamayii, akuil cmanosus 15% ma suwge, a maxooic iHoekc OpoHxXOOUIAMAayii
Ha pieHi OucmanvHux 6poHXi6 i3 po3nodinvuor mouxoro 30% i suwe. 3a Hasenocmi 8uUle NEPEPAXOBAHUX YUHHU-
Ki6 PU3UKY MAHCKO20 HANAOY acmMu Ha mai niomeepoxceno2o iHQikysanua wmamom xopouagipycy SARS-CoV-2
nayieum nompeoye eocnimanizayii, NPOMuUGIpyCcHO20 AiKYBaHH:, 301IbUeHHA 003U THeATAYIIHUX cepoidie ma 0o-
oamkoeuti nputiom f§ -aconicmie. IIpu npoero3yeanni 1e2k020 abo NOMIpHO20 HANAJY OPOHXIANLHOI acmMU, AKUL
cnpogoxoganuil kopouasgipycom SARS-CoV-2, doyinbHum € nooanvuiutl Ha2na0 AiKapem-anepeoiocom y OUCmaH-
yitiHoMy pedicumi, a NiKYy8anbHa MAKMUKA 3a20Cmpents nepeobavae mumyacose 30invuients 06caey iHeanayitinux
2noKoKopmuKocmepoioie ma dooamxosutl nputiom J3,-aopernomivemuxis. Y eunaokax cmayionapro2o 1iKyeaHs
PEKOMEHOYEMBCS YHUKATNU NPULOMY HeOYI308AHUX TIKAPCLKUX 3ac00i8, a 3acoco8y8amu iHOUBIOYAIbHI 00308aHI
NOPOuK08i Ab0 Aepo30bHI IH2AIAMOPU.

Kurouosi ciioBa: actma, nutrHa, 3aroctperss, COVID-19.
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Beryn. BponxianbHa acTMa BBaXKA€THCS OJHUM i3
HaHBa)KJIMBIIINAX XPOHIYHUX 3aXBOPIOBAHb y CBITI 32 MO-
[IMPEHICTIO, CTYIIEHEM TSDKKOCTI Ta TPUBAIICTIO XBOPO-
O, OCKIJIbKH Bpaxka€e 334 MiIbHOHU 0CI0 pi3HUX BIKOBUX
rpym. IIpsmi Ta HenpsMi BUTpPaTd € IOBOJNI 3HAYHUMH
Ta KOJIMBAIOTHCS B €BponelicbkoMy coro3i Bim 509 eBpo
TIPU KOHTPOIJILOBAaHOMY 10 2281 €BpO MPU HEKOHTPOIIHO-
BaHomy BapianTax BA (Dong et al., 2016), o g03BossI€
CTBEP/UKYBATH HE TUTBKHU MPO MEAWIHY, aJIe 1 COI[IaTbHY
npoOiemy. be3nid 30BHIIIHIX Ta BHYTPIIIHIX YNHHUKIB
PHU3HKY PO3BHTKY XBOPOOH XapaKTepU3ye OpOHXiaJIbHY
acTMy SIK MYNBTH(AKTOpiaTbHE XPOHIYHE 3aXBOPIOBAH-
Hs, sKe Iepedirae 3 MEpiOJUYHUMHU EMi304aMU 3aro-
CTpeHb abo aTax.

YHIpomoBK MIBTOPapivHOTO MEPIOAY JIFOICTBO KHUBE
B YMOBaX IMaHJEMil, BUKIIUKAHOIO HOBOIO KOPOHABIpy-
caoro iHdekuieto — COVID-19, pesynbraramu skoi €
O6mu3pko 150 MinbioOHIB 1H(IKOBaHUX OCIO Ta OLIbIIe
3 MIJIBHOHIB MOMEPNIUX BiJl YCKIaIHCHb, CIPUIMHEHUX
HOBHM mTaMoM KopoHaBipycy SARS-CoV-2 (World
Health Organization, 2021). AKTyanbHICTh BHPIIICHHS
MEIUYHUX Ta IHIINX HpoOiieM, MOB’s3aHMX 13 MaHIe-
Mieto SARS-CoV-2, 3Haiilia cBoe BiJOOpaKeHHS Y
BEJMKIN KITBKOCTI PYKOMHMCIB, MPHCBIYCHHUX eITijie-
MIOJIOTii, MaTOreHe3y Ta JIIKYBAaHHIO KOPOHABIpyCHOL
xBopoOu (Martinez, 2021). Xodya Ha mo4yaTky MaHaAeMil
BBa)KaJIH, IO MAIIEHTH 3 XPOHIYHUMH XBOPOOaMH -
XaJbHUX MUIIXIB MAIOTh BHII PU3UKU OLIBII TSKKOTO
nepediry COVID-19 nopiBHsHO 3 0cob6aMu 6e3 CyImyT-
HiX 3aXBOpIOBaHb (Sunjaya, Allida, Di Tanna & Jenkins,
2021), mOTOYHI CTAaTHUCTHYHI JaHI CBiI4aTh, IO acTMa
HE BXOJIUTh A0 MEPETIKy CyImyTHIX XBOpPOO, OB’ I3aHUX
3 MiABUIICHUM pU3HKOM cMepTHocTI Bix COVID-19 ce-
pen mopociux (Abrams & Szefler, 2020). Hatomicts,
naHi L{eHTpy KOHTpOITEO Ta PO iTaKTHKH 3aXBOPIOBAHb
Cronydyenux IlltaTiB AMEpHKH CBigyYaTh, IO Cepen
MaIlieHTiB, rocmitaiizoBanux 3 mnpusogy COVID-19,
acTMa BXOJAUTH 10 HANMOIIMPEHIMINX CYMYyTHIX 3aXBO-
PIOBaHb, Ta TPAIUIIETHCS 3 4acTOTOI0 13% y AuTA4iii mo-
mymsiii Ta 11,8% cepen nopocioro Hacenenns (Center
for Disease Control and Prevention, 2021).

OnoBreHi pekoMenaaiii [7100anbpHOT 1HIIIATUBU 1O
acTMi Ta BcecBiTHBOI oprasizaiiii OXOpOHH 3I0pPOB’s
MPOTIOHYIOTh YTPUMATHCS BiJI 32CTOCYBaHHS CHCTEMHUX
DITFOKOKOPTHUKOCTEPOiIiB 200 BUKOPHCTAHHS CTaIlioHap-
HUX HeOynaii3epiB M Yac BipyC-IHIYKOBAHOTO 3aro-
cTpeHHs xBopobu Ha i nanaemii COVID-19 (Amirav
& Newhouse, 2020; Global Initiative for Asthma, 2021),
a MCHEIKMCHT 3aXBOPIOBAaHHS 3MiHCHIOBATH 3/1€0LTb-
moro y ¢opmi BipTyanbHUX Bi3uTiB 10 Jikaps (Shaker
et al., 2020). Bce 11e mocHIOe BEKTOP 1HAMBIIyasi30-
BaHOTO MiAX0My A0 0A3UCHOTO Ta CUMIITOMATHYHOTO JIi-
KyBaHHS OpOHXIaJIbHOT aCTMH, TIPOTE 301IIBIITY€E YaCTOTY
MEIUYHUX TTOMIIOK.

Meta po6oTu. OIIHUTH KIIHIYHO-aHAMHECTHYHI Ta
CHIPOMETPHUYHI MOKa3HUKHU y JiTeH i3 BipycC-1HIyKOBa-
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HHUM 3arOCTPEHHAM OPOHXialbHOI aCTMH JJIS IPOTHO3Y-
BaHHS TSHKKOCTI HaItay 3aXBOPIOBAaHHS Ta IepCcoHi(ika-
1ii TAKTHKH BEJCHHS MAI[IEHTIB AUTAYOTO BIKY.

Marepian i meTonu pocaizxenHs. Ha 6a3i obnac-
HOTO KOMYHAJIFHOTO HEKOMEpIIIHOTO ITiJIpHEMCTBA
«YepHiBenpka oOIacHa qUTYA JIKApHSD» 00CTEXREeHO 47
LIKOJISIPIB CTallioHapy, sIKi OyJIM TOCHiTali30BaHi 3 MpH-
BOJIy 3arOCTPEHHS OPOHXIAILHOT ACTMH.

JlocmipkeHHST TPOBOIUIOCS 3 YPaxyBaHHSIM OC-
HOBHHX BITYHM3HSHHX Ta CBITOBUX IOKYMEHTIB, SIKi per-
JAMEHTYIOTh Ta 3a0e3MeUYyloTh AOTPUMAHHS CTHIHUX
MIPUHITAIIIB.

Kpurepissmu 3airydeHHs 10 TOCIIIKCHHS CIIYTYBaJIH:
BiK MaIieHTiB BiJ 6 10 18 pokiB, giarHocroBana OpoHXi-
albHa acTMa, Iepioll 3arOCTPEHHS 3aXBOPIOBAHHS, aHa-
MHECTHYHI JIaH1 II0/I0 MOCHIICHHSI CUMITTOMIB XBOPOOH
Ha TJIi TOCTPHUX peCHipaTopHUX iH(EKIiH, HASBHICTh Ka-
TapaJbHUX SBUI BEPXHIX AUXATbHUX IUISXIB.

Kputepii BHITydeHHS OXOIUTIOBAJIU: BIK JiTeH MeH-
nie 6 poOKiB, JITH COIIAJIbHO HE3aXHUINECHUX KaTeropii
(miTH-CUPOTH, MO30aBlieHI OaThKIBCHKOTO MMiKJTyBaHHS
TOIO), CYMyTHI TATOJOTIUHI CTaHHW, SAKi MepediraroTh
13 MposiBaMU OPOHXOOOCTPYKIIii, HABHICTh 1HTOKCHKA-
MIHHOTO CHHPOMY ITiJT 4ac TOCIITali3allii Ta BIPOIOBK
yChOTO TepeOyBaHHs B JIIKyBAILHOMY 3aKJaji, JICHKO-
IIUTO3 Ta HEUTPO(1IbO3 y 3araIbHOMY aHai31 KPOBI.

Po3nonin Ha Tpymu CrioCTepekeHHs BiIOyBaBCs 3a
CTYIIEHEM TSKKOCTI OpPOHXOOCTPYKIIii, SIKY BH3HAYaJH
3a XapaKTepHUMHU KJIIHIYHUMH O3HAKaMH Ta OI[iHIOBa-
nmu 3a OanmpHOMO miKanoio (be3pykos, Heuwraitno, Ye-
peBko & Mo3zoneBckuii, 1989). Po3moainbpuor TOYKOO
BBaYKaJIM MOKa3HUK y 15 GaumiB: mpu cymi OainiB, sKi He
MIEPEBUIYBaIH 15 OAMHHUIIG, TIarHOCTYBAIH JIeTKe abo
MOMipHE 3aTOCTPEHHS, HATOMICTh, 15 6aiB i BUIIE CBif-
YIJIO TPO TSDKKWH Haman xBopoOwu. [larmieHTn 3 Jerkum
Ta CepeaHIM IepediroM 3aroCTpeHHs XBOPOOH YBIHIIIH
1o iepiroi (1) rpymu, HaTOMICTB JITH 3 TSHKKOIO (POPMOFO
Hamanxy OponxianbHOI actmu copmyBamm apyry (II)
KJIHIYHY rpymy. BifcyTHICTh BipOoTiIHUX 3MiH 32 BiKOM,
CTaTTIO, TPUBAJICTIO XBOPOOU CBiTUMIIA PO KOPEKTHO
cthopmoBaHi rpynu nopiBHsIHAA (TabMI. 1).

Yomosiua
crark, %

Kinexkicts
MaLi€HTIB

Bik, poxu | TpuBamicts
XBOpOOH,

poxu

I rpyna 22 68,18+7,02 | 11,54+0,65 | 6,54+0,70

II rpyna 25 57,14+7,64 | 12,40+0,50 | 6,12+0,58

P-xpurepiit P<0,05

Cr’ronedra

P < 0,05

Tabnuug 1 — 3aranpHa KTiHIYHA XapaKTEPUCTHKA TPy
nopiBHAHHS (M+m)

V marieHTiB OLIHIOBAJINCS 3arajibHi KIIiHIYHI, aHa-
MHECTHYHI ITOKa3HUKH Ta PE3yNbTaTH (YHKII 30BHIII-
HpOrO auxaHHs. CriporpacdidnHe OCTIKEHHS CKIa-
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Janocs 3 BU3HAYCHHS BUXIAHUX ITOKAa3HHKIB, iX 3MIiHH
MICIIS JO30BaHOTO (PI3MYHOTO HABAHTA)KCHHS Ta MEIU-
KaMEHTO3HOTO TECTY 3 IIBUIKOIIIOYUM [3,-aroHiCTOM i3
O0UYHCICHHSIM (POPCOBAHOTO OOCITY BHIUXY 3a MEPILY
CEKyHJly Ha PiBHI JUCTAJIBbHUX, CEPEIHIX Ta MPOKCH-
MaJIbHUX OpoHXiB. Po3paxoByBamy iHIeke OpoHXOCHa3-
My, OpOHXOIWIIATAIIIT Ta TOKa3HHK Ja0iIbHOCTI OPOHXIB
(CupnenpuuxoB, be3pykos, Murais, 1985).

Jns cTaTHCTHYHOTO 0OpaxyHKY 3aCTOCOBYBAIH I1a-
paMeTpUYHI Ta HelapaMeTPUIHI METOIH, AiaTHOCTHIHY
(IpOTHOCTHMYHY) IIHHICTh PO3PAaXOBYBAIM METOIAMHU
KIiHIYHOT emimemionorii Ta Oioctaructuku (Fletcher,
Fletcher & Wagner), a came: Bu3Hayanu arpuOyTUBHUIA,
BiIIHOCHHH PU3HUK, CITIBBITHOIIICHHS IIIAHCIB Ta iX MOBip-
YHX IHTEpBaIIB y Mexkax 95%.

Pesynwrat. BeTaHoBieHo, 110 Jierkuid abo momip-
HUH Hamaja JacTille BiaMi4aBcs y JITEH, SKi MPOKHBa-
JU B CUIBCHKIA MICIIEBOCTI MOPIBHAHO 3 Malli€HTaMH
Il kminigaol rpymu (90,9+6,4% mnpotu 52,0+13,9%,
P < 0,05). ATpuOyTHBHMI PU3UK OLIBII BUPAKEHOTO
HAITaJHOTO Tepioxy OpOHXIaNbHOI acTMH Cepell Mel-
KaHIIiB MicTa csra 38,9%, BimHocHu# pusuk — 1,7 (95%
noBipunii iHTepBan 0,5-6,5) nMpu CHiBBITHOIICHHI IaH-
ciB — 9,2 (95% nosipuwmii intepsan 1,8-48,2).

@deHOoTHIT PaHHBOTO MOYATKY 3aXBOPIOBAaHHS (IOYa-
TOK XapaKTEePHUX CHMITOMIB y IiTeH, MOJOIIE TPHOX
POKIB) BUSIBHCS HE3aJIC)KHIM YHHHHUKOM JICTIIIOTO Harla-
JIy XBOpOOH 1 3ycTpiyaBcs 3 yactororo 54,5+13,6% mpo-
™ 20,0£11,5%, Pe < 0,05 BianmoBiHO cepen MaIli€HTIB
Tpym croctepeskeHHs. BomHovac, ¢peHoTHn OpoHXiamh-
HO{ aCTMU Mi3HBOTO ITOYATKY (TIePIIIi O3HAKH TPAILILTHCS
MICJIsI TPUPIYHOTO BIKY) BIPOT1IHO YACTIIIIE TPAIUIABCS Y
IIKOJLIPIB 13 TSDKKAMH MPOSIBAMH 3aTOCTPEHHS XBOPO-
ou (60,0£11,5%) mopiBHsAHO i3 manieHTamMu | KITiHIYHOT
rpynu (18,2+12,8%, Pe < 0,05). ATpubyTuBHUN pU3UK
OUTBII BHPA3HOTO BipyC-IHIYKOBAaHOTO 3arOCTPEHHS
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OpOHXIATBHOT ACTMH Y IIKOJISPIB 13 Mi3HIM ITOYaTKOM 3a-
XBOPIOBaHHS cTaHOBHB 41,5%, BigHOCHUH pu3uk — 2,0
(95% nosipuwmii inTepBan 0,8-5,1) mpu CHiBBIIHONMICHH]
mrauciB — 6,8 (95% mosipuwmii intepsain 1,8-25,9).

BiporizHa pi3HHUISI cepel MallieHTiB KITHIYHUX TPy
BiJMidanacs y MOKa3HUKY MacH TiJla IPH HAPOIKEHHI —
3418487 r mporu 3727480 r y nitet I Ta Il rpym Bigmo-
BijHO, P < 0,05). [Toka3HMK MacH Tija IpU HAPOIKEH-
Hi 3500 T i OibIIe XapaKTePU3yBaBCA HECTIPHUATIMBUM
YHHHUKOM Y MPOTHO3YBAaHHS OUTBII BHPAa3HUX CHMII-
TOMIB ITiJl 4aC BipyC-1HIyKOBAaHOTO 3arOCTPEHHS OpOH-
XiaJbHOI acTMH 13 aTpuOyTUBHUM pHU3UKOM — 41,3%,
BiTHOCHHM pr3ukoM — 2,1 (95% nosipunii inTepsan 1,0-
4,8) Ta crniBBiTHOIEHHAM IaHCiB — 6,0 (95% moBipumit
inTepsai 1,7-21,9).

[Toka3HUKH (YHKIIOHAIHLHOTO JOCTIKEHHS 30-
BHIIIIHBOTO JUXaHHS y TMAIllEHTIB TPYN TOPIBHIHHS,
OTpUMaHi 3a JaHWMH OPOHXOMPOBOKAIIHOI MPOOH 3
(i3sMYHMM HaBaHTAXEHHAM Ta iHranswicro f,-aronicra
HaBeaeHl B Taduui 2.

TakuM YHHOM, CEpEIHBOTPYIIOBI 3HAYCHHS IHICK-
cy OpoHXOCMa3My He BIiPI3HSIHCS cepell MAllieHTIB i3
ANBTEPHATHBHOIO TSDKKICTIO 3arOCTPEHHS, 110, MaOyTh,
CBITUMJIO MPO BIJACYTHICTH Y KOTOPTiI AiTed i3 (eHo-
TUIIOM acTMH (PI3MYHOTO HaBaHTaKeHHsA. HaTtoMicTb
IHJEKC OpOHXOMWIATAIli Ta TOKAa3HUK JIAOUIBHOCTI
OpoHXIB Oy/IM BIPOTiHO HWKYMMH Cepell MAIliEHTIB 3
JIETKUMH Ta TIOMipHHM 3aroCTPEHHSI XBOPOOH TOPIBHS-
HO 3 mikoyisgspamu 11 KITiHIYHOT rpyTIH.

IMokazaHo, Mo aTpuOyTUBHIIA PUKK OLTBII TSHKKOTO
BipyC-IHJIyKOBaHOTO 3arOCTPEHHS OpPOHXIANbHOI acTMHU
TIPY 3arallbHOMY 1HIEKCY OPOHXOAMIIATAIIIT 3 PO3ITOIiTE-
4010 TOUKOI0 > 15% csiraB 38,9%, BinHOCHUY pU3nK— 5,3
(95% nmosipuwmii intepan 3,3-8,5%) mpu CIiBBiIHOIICH-
Hi manciB — 9,2 (95% noBipunit inTepBan 1,8-48,1%).
Jlemo BUIIIOI0 TPOrHOCTUYHOKO MIHHICTIO BOJIOJIIB HaBe-

Tabmura 2. [Haekcn OpoHXOCHIazMy, OpOHXOIMIIATAIIT Ta MOKa3HKUK JAOUTFHOCTI AUXATbHUX IIIAXiB (M+m)

Ioxa3zHuk I kiniyna rpyna II kninivyaa rpyna

3araabHuii iHgeKc OpoHX0CHaZMy 8,3+2,6 10,1£2,1
- Ha PiBHI JUCTAJBHUX OPOHXIB 8,4+3.3 8,2+£2,8
- Ha PiBHI CepeHiX OpPOHXIB 10,4+2,5 11,8+4,9
- Ha piBHI IPOKCUMAIBHUAX OpOHXIB 10,2+2,8 8,4+4,1

3araabHuii ingexc OpoHXoIMIATALIT 7,9£1,9 * 17,8+3,2 *

- Ha PiBHI JUCTAJIBHUX OPOHXIB 15,7+£5,6 * 53,1£9,7 *
- Ha PiBHI CepeHiX OpOHXIB 19,0+£3,9 32,1+6,3
- Ha piBHI IPOKCUMAIBHUX OpOHXIB 8,0+4,1 24,6+7,6

3araJibHUi MOKa3HUK Ja0iJIbHOCTI OPOHXIB 23,8429 * 38,5+5,4 *

- Ha PiBHI JUCTAJIBHUX OPOHXIB 32,5+4,6 * 71,2+10,0 *
- Ha PiBHI Cepe/iHIX OPOHXIB 40,3+4,0 54,6+9,2
- Ha piBHI TPOKCUMATHPHUX OPOHXIB 27,9+3,0 41,0+£9,4

[pumiTka. * — P < 0,01 Mix rpynamMu HOpiBHSIHHS
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JCHUH MMOKAa3HUK Ha PiBHI JUCTAIFHUX OpOHXIB (aTpH-
OytuBHHU pu3uk — 49,8%, BigHOCHHH pH3UK — 3,7 13
95% moBipuuM iHTEepBaIOM B Mexax 2,0-6,9% Ta cmis-
BiJTHOIIICHHS IAHCIB — 9,5 13 95% noBipYMM iHTEpBAIOM
B Mexax 2,4-37,7) i3 po3noaiisdoro Toukoro 30% 1 BUIIe
mono Bepudikamii TSHKKOTO HOPIBHSHO 3 MOMIPHHUM 3a-
TOCTPEHHSM XBOPOOH.

[ToniOHa TEeHJEHINSA PU3MKY OibIIe TSXKKOTO 3aro-
CTpeHHsI OpOHXiaJbHOI aCTMH, CIIPOBOKOBAHOTO peEcC-
MipaTopHOIO iH(EKIiEr0, cnocTepiranacs Uil 3HAUYCHb
MoKa3HUKa JabuTbHOCTI OpoHxiB BUmE 25% (arpudy-
TUBHUHN pu3uk — 28,7%, BimHOoCHUH pm3uk — 2,0 i3 95%
JIOBIpYUM IHTEpBaJioM B Mexkax 1,2-3,5% Tta cmiBBi-
HOIICHHS IIaHciB — 3,4 13 95% moBipuuM iHTEpBAIOM B
Mexax 1,0-11,6) Ta Ha piBHI TUCTAIbHUX OPOHXIB MPH
MOKAa3HUKY JIaOLTbHOCTI OpoHXiB > 50% (aTpuOyTHBHMIA
pu3HK — 45,8%, BiTHOCHHH pU3uK — 3,5 13 95% noBipaum
iHTepBasioM B Mexxax 2,0-6,3% Ta CriBBITHONICHHS IIaH-
ciB — 8,0 i3 95% nmoBipunM iHTepBaiomM Bix 2,1 1o 31,1).

Oo0ropopeHHsi. 30BHINIHIMA TPUTEPHUMH YHHHU-
KaMH 3arocTpeHb bA BBakaloTh BipycHi iH(peKii pec-
MipaToOpHOTO TPAKTY, aJlepreHH, CTPECOBI CHUTYyaIlii, 1Mo-
motanTh Tomo (Global Initiative for Asthma, 2021). 3a
JAHUMH JIITepaTypd, TOCTPI pecrmiparopHi BipycHi i1H-
(bexii MOTEHIIHHO MOXKYTh CHPUYHHSATH 3ar0CTPCHHS
BA y 92,2% BunankiB y naIi€HTiB QUTS40TO BiKy. Hali-
YacTille cepell BIpyCHUX arcHTIB TPHIepaMH MOCHIICH-
Hs CHUMIITOMIB 3aXBOpPIOBaHHS BBa)KaIOTh PHHOBIPYCH,
PC-BipycH, ajieHOBIpyCH, BIpyCH TPHITY Ta Iaparpwuiry,
MeTarHeBMOBipycH Ta koponaBipycu (L.D. Costa, P.S.
Costa & Camargos, 2014). IIpote naHi 1mMOI0 YaCTOTH
3aXBOPIOBAHOCTI, BIUTMBY Ha IO3aIJIaHOBE BiJ(BiyBaH-
HS JIIKapiB, a TaKOX TOCIITANI3aIli0 3 MPUBOIY 3aro-
CTpEHb XBOPOOHM B MaHACMIYHHA Ta JOMAHISMIYHHNA
MepioIn CBiAYATH MPO BIPOTiIHE 3MEHIICHHS JaHHUX T10-
ka3HuKiB y 2020 Ta 2021 pokax (Sheehan et al., 2021).
Lle MOsACHIOETBCS JOTPUMAHHSIM COIIAIbHOI JUCTAHIIII,
MaCKOBHM PEKHMOM, BHUKOPHUCTAHHSIM AaHTHCEITHKIB,
peTenpHOI TirieHoro npumiiieHs toio (Papadopoulos et
al., 2021) Ta € Ginbie HecenUpiYHUMHI 3aX0AaMH TPO-
(ITaKTHKH TIPOTH TONIMPEHHS OyIb-SIKHX pecIipaTop-
HUX iHOeKii. BomHovyac, HOBa KOpoHaBIpycHa XBOpoOa
Mpu3BeJia 0 OHOBJICHHS MDKHAPOIHHWX Ta HAIllOHAJb-
HUX PEKOMEHAIIN 100 MECHEDKMEHTY TaIli€HTIB, sKi
CTpaX/Ial0Th Ha OpPOHXIAIBHY acTMy, 3 YpaxyBaHHSIM
nangeMiyHoi curyamii (Global Initiative for Asthma,
2021; National Asthma Council Australia, 2020; Mi-
HICTEPCTBO OXOPOHU 3I0pOB’s Ykpainu, 2021). BekTop
WX JOKYMEHTIB CIPSMOBAaHWH Ha MPO(iIaKTHKY 1H}i-
KyBaHHS Ta BTPHUMAaHHS JOCTaTHHOTO PIBHS KOHTPOIIO
HaJI CHMIITOMaMH XpOHIYHOTO 3aXBOPIOBAHHS Ta HOCUTD
y3arajibHeHHI XapakTep, 0e3 ypaxyBaHHs iHIHBIIyallb-
HUX 200 ()SHOTHITOBUX OCOOJHMBOCTEH MAIi€HTIB, 0CO-
OJMBO TIiJ1 Yac 3aroCTPeHHs OpOHXIaJIBHOT acTMH. Y Ha-
IOMY TOCJTIJPKEHHI (DEHOTUI aCTMU PAaHHBOTO TIOYATKY
€ MPOTEKTUBHUM YHHHUKOM IIMOJO TSDKKOCTI Bipyc-iH-
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IYKOBAaHOTO 3arocTpeHHs. BoaHowac, nmaHi Jiteparypu
CBiYaTh, IO aCTMA IMI3HBOTO MOYATKY YACTillIe 3alld-
IIa€ThCS HEIIarHOCTOBAHOIO, BIAMOBIIHO, 1 HEKOHTp-
OJIbOBAHOIO, Ta MPU3BOIMTE JO OLTBII YaCTUX Ta TIK-
kux HamaaiB xBopobu (Oluwole, Rennie, Goodridge,
Blackburn, Litzenberger, Penz & Lawson, 2020).

VIMOBipHO, NaIieHTH, 10 IPOKUBATH B MiCTaX, MaJi
JONATKOBI TPHUrepHI YMHHUKU (TIONIOTAHTH, CTPECOBI
curyanii Tomo) (Paciéncia & Rufo, 2020). He Bukiro-
YeHO, 110 0aTHLKM MICEKHMX MEMIKAHIIB, Malodn OlbIIe
MOYIMBOCTEH IJI1 OTpUMaHHs iH(opMaIlii, BBaKaH,
mo modivHi eeKTH BiJ npoiIakTHYHOI Tepartii (31e-
OULTBIIOTO Y (hOPMI THTATSIIHHUX TITFOKOKOPTHKOCTEPOi-
IIB) TIEPEBHUIIYBATH PU3HUK 3aTOCTPEHHS, Ta 3MIHIOBAJIH
JO3yBaHHS, PeXUM a00 JTKApCHKUM 3aci0 1ist 0a3uCHO-
ro JiKyBaHHs OponxianpHOi acTmu (Banta, Ramadan,
Alhusseini, Aloraini & Modeste, 2021).

[TinTBepmkeHUM € (BaKT OIIbII THKKOTO Iepediry
OpoHXIaNBHOT aCTMH Yy JIIiTeH Ta MIIITKIB 3 HaaMIp-
HOI0 Macoro Tija Ta oxupinasM (Mangova, Lipek, Vom
Hove, Korner, Kiess, Treudler & Prenzel, 2020)). ITpote
BIUIMB MAacCH TiJIa IPH HAPOKEHHI HA PO3BUTOK aCTMH Y
JITEH Ta TOPOCIUX JOCTEMEHHO He BUBUeHHH. Ha Bin-
MIHYy BiJl pPe3yJbTaTiB HAIIOTO JOCTIIKCHHS, B SKOMY
HaaMipHa Maca Tijla Ipu HapoMKEeHHI BU3HAYaIacs sK
YHHHUK PU3UKY OUTBII TSDKKOTO 3aTOCTPEHHS XBOPOOH,
HayKOBIII BBA)KAIOTh HU3BKY Macy TiJla IIPH HAPOKEHHI
JOAAaTKOBHM YMHHHUKOM BHHHKHEHHS Ta IEPCUCTYBaH-
HS CUMIITOMIB OponxianpHOl actmMu (Mu, Ye, Bai, Liu,
Tong, Wang & Sheng, 2014), xo4a € ZOCHTIIKSHHS, SKi
3anepeuyroTh Heit dakt (Carter, Woolcott, Liu & Kuhle,
2019; Zeng, Yu & Zhou, 2019).

BiporiaHo BUIIWI iHIEKC OpOHXOAMJATALII Ta TMO-
Ka3HHK J1a0iIbHOCTI OpoHXiB cepen manieHTiB 11 kimiHig-
HOi Tpynu (hopMyBasUCs, 3A€OUTBIIOT0 HA PiBHI JAUC-
TaJBHUX OPOHXIB Ta CBIMYIIIM IPO iX TilEPUyTIUBICTH
IO WIBUIKOMIKOYOrO [,-aJpeHOMIMETHKA, WO IpHTa-
MaHHE U OUTBII TSDKKOTO 3arOCTPEHHST a00 HEKOHTp-
onpoBaHoro mepebiry OponxiampHoi actmu (Knihtild,
Kotaniemi-Syrjanen, Pelkonen, Mikeld & Malmberg,
2018).

OTxe, OKpeMi aHaMHECTHYHi (Miclle IPOKUBAHHS,
(beHOTHT TTOYaTKy 3aXBOPIOBAHHS, Maca TLIa IPH HAPOA-
JKeHH1) Ta criporpadivyni (iHAeKC OpOHXOMMIATAIN Ta
MOKa3HUK JTAOLTBHOCTI OpPOHXIB) JOIIEHO 3aCTOCOBY-
BaTH JUIS 1HIUBITyaTi30BaHOTO ITiIXOAY IIOIO BBEICHHS
TMAIi€HTIB 13 Bipyc-iHIyKOBaHIM HaIa oM OpOHXiaIbHOT
ACTMH, IO ITO3BOJISIE CIIPOTHO3YBATH OLIBII TSDKKE 3a-
TOCTPEHHS Ta PO3MOYATH OUTBII AKTHBHY IIBUIKOIOIIO-
MDKHY Teparito. Y BHUIIQJKY HAasSBHOCTI BUIIIE TIepepaxo-
BaHWX YMHHHKIB PU3UKY TSDKKOTO HaIlaay acTMH Ha TIIi
MIATBEPKEHOTO 1H(IKYBaHHS IITaAMOM KOPOHABIPYCY
SARS-CoV-2 namienT morpebye rocmiranizamii, IpoTH-
BIPYCHOTO JIIKyBaHHS (30KpeMa, peMICCHBIpY), 3017b-
IICHHS J03W IHTaSIIHHUX CTEPOIMiB Ta JOMATKOBHM
npuiioM [3,-aronictis. BpaxoByrouu JaHi, 10 CHCTEMHI
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DITFOKOKOPTUKOCTEPOi TN MPU3BOIATE IO OUTBII TSKKO-
ro mepebiry BipyCHOTO 3aXBOPIOBAHHS Ta 30UTBIIYIOTH
TPHUBANICTh XBOPOOW, 0a)KaHO YHHKATH TNPHAOM Ili€l
rpymu npemnapariB (Adir, Humbert and Saliba, 2021).
[Ipu mporHo3yBaHHI JIETKOTO a00 IMOMIPHOTO Hamary
OpoHXiaJbHOI aCTMH, KU CIPOBOKOBAHWI KOpPOHABI-
pycom SARS-CoV-2, nOIIJIBHUM € MOJANbIIHNA HArIA
JKapeM-aIeprolloroM y MUCTaHIIHHOMY peXuMi, a Jii-
KyBaJIbHa TAaKTHKa 3aTOCTPEHHS Iepeadadae THMIacoBe
30LIBIIEHHST 00CATY IHTaNAMIHHUX TITIOKOKOPTHKOCTE-
poizliB Ta momaTKoBHUiA mpuiioM B -aapeHOMIMETHKIB. Y
BUMAJIKaX CTAI[lOHAPHOTO JIKYBAHHS PEKOMEHIYETHCS
YHUKATH TPUHAOMY JIKiB 4yepe3 HeOymaiizep, a 3acTo-
COBYBAaTH iHIMBITyalbHI O30BaHI IMOPOIIKOBI abo ae-
po3onbHi iHTanmsATOpu. lle momoMarae 3MeHIIUTH BU-
Pa3HICTh CUMITOMIB JUXaJIbHOI HEAOCTATHOCTI Ha Ti
iH(IKYBaHHS MAHAEMIYHUM IITaMOM KOPOHaBipYCHOI
indexuii (Papadopoulos et al., 2020).

MeHeIKMEHT — BipycC-iHIYKOBaHOTO  3arOCTPEHHS
OponxianpHO1 acTMu Tija yac manaemii COVID-19, sxe
CIIPOBOKOBAHE 1HIIIMMU BipyCHHMH areHTaMH, JOLLIEHO
MPOBOAUTH Y MUCTaHIIIHHOMY PEXHUMI 3 ypaxyBaHHIM
pexomenaniii [moGanbpHOT iHIIIAaTUBY 110 aCTMI Ta HaIli-
OHaNBHOTO YHidikoBaHoro npotokony (Global Initiative
for Asthma, 2021; MiHicTepcTBO OXOpOHHU 3HOpPOB’S
VYkpainu, 2021).

BucHoBok. TsKKICTh Bipyc-iHAYKOBaHOIO 3aro-
CTpEHHsSI OPOHXIAJILHOT aCTMH Y JITeH MIKIIBHOTO BIKY
MOYKHa CIIPOTHO3YBATH 32 JOMOMOTOI0 aHAMHECTUIHUX
JaHUX. BUTBII TsDKKE 3arOCTpeHHs XBOPOOHW Ha TIIi To-
CTpOT pecHipaTopHOi 1H(EKIIT aCOIIOETHCS 3 MPOXKH-
BaHHSM IAaIli€HTa B MiCTi, ()EHOTHIIOM ACTMH ITi3HHOTO

ISSN 1996-353X
ISSN 2311-6951

MOYAaTKy Ta Macolo TiJla Mpu HapoKeHHi oubire 3500 T
[TiABMINATH TPOTHOCTHYHY IIHHICTh TSKKOTO 3aro-
cTpeHHs OpOHXiadbHOI acTMHM MOXHA 3a JOMOMOTOIO
OIIIHKK JWHAMIYHUX MOKA3HUKIB (YHKIii 30BHIIIHBO-
TO JUXaHHs. 3arajJbHUK 1HAEKC OPOHXOIMIIATAI] BUIIE
15% Ta moka3HuK NabiabHOCTI OpOHXIB Ha piBHI AMC-
TalbHUX OUXaIbHUX HUIIXIB BHIle 50% 103BONSIOTH
CIIPOTHO3YBATH TSDKKE 3aTOCTPEHHS ACTMH 31 CITIBBITHO-
meHHsM maHciB — 9,2 1 8,0 Ta BiATHOCHUM PH3UKOM —
5,3 ta 3,5 BianmoBigHo. OLiHKa JaHUX MOKA3HHUKIB MpU
BipyC-iHIyKOBaHOMY 3arOCTPEHHI OpOHXiaJdbHOI acTMHU
JTO3BOJISIE 3MIMCHUTH 1HIMBITyaTi30BaHUHN MiIXia 1O Jii-
KyBaHHS Harajy Ta TPUBAJIOCTI TSHKKHX 3arOCTPEHb Y
IiTel, sIKi CIPUYUHEHI TOCTPUMHU PECIipaTOpHUMH iH-
dekiismu.

[lepcrekTHBY MOJANBIINX AOCHTIHKEHB MOJIATAI0Th Y
OLIIHKY IMYHOJIOTTYHUX IOKA3HHKIB KPOBI Y MAIli€HTIB i3
BipyC-1HIyKOBaHHMH 3arOCTPEHHSAM OpOHXIaJIbHOI acT-
MU JIJIS TIONIYKY JTOJAATKOBHX YWHHMKIB IIIOJO JiarHOC-
THKH Ta TPOTHO3YBaHHS TSOKKOCTI HAIaaiB XBOPOOH Ha
11 roCTpoT 1HGEKIIIT TUXATbHUX MUISAXIB.

Kounduikr inTepeciB — BiACcyTHIH.
®inaHcyBaHHd. JlaHe JOCTIPKEHHS HE OTPHMAIO
30BHILTHBOTO (hiHAHCYBaHHSI.

ABtopebki BHecku: xoHuenuis, C.C.; dopmain-
uwuii ananiz, [JI., K.Y, K.JI.; nocaimkenns, [J1., K.V. i
C.C.; meromouoris, C.C.; aaminictparis npoekry, C.C.;
pecypewn, C.C.; marnsaa, C.C.; Bizyamizanis, C.C., C.A.;
onsin Ta penaryBanus, C.A.

3rona Ha my6Jaikauilo. Bci aBropu mpoumrtanu i
CXBAJIMJIM OCTAaTOYHUI BapiaHT pykomucy. Bci aBropu
JIAJTH 3ro/ly Ha MyOJiKaIlio IIbOTO PYKOIIUCY.
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Abstract: bronchial asthma is an important medical
and social issue directly affects the health of patients,
their quality of life, and the direct and indirect economic
costs associated with the disease are quite significant.
Due to the pandemic caused by a new strain of coronavi-
rus SARS-CoV-2, international and domestic regulations
documents have updated the management of patients
with asthma. In particular, there have been recommenda-
tions for remote visits to assess the patients’ complaints
however physical analysis and objective examination
are not available during such consultations. It can lead to
errors in diagnostic of asthma exacerbation severity and
treatment tactic for prescription the reliever therapy. So
it is actuality to find out additional indicators to improve
the diagnostic and prediction of the severity of the dis-
ease exacerbations. Given the urgency of the problem,
the aim of the study is to evaluate the clinical and para-
clinical parameters in children with virus-induced bron-
chial asthma exacerbation to predict the severity of the
asthma attack and personify the management of patients.
Have been examined 47 patients who were hospitalized
for disease exacerbation. The severity of a asthma attack
was considered a group-forming feature. Statistical anal-
ysis was performed using parametric and nonparametric
calculation methods, methods of clinical epidemiology
and biostatistics. The results of the study give grounds to
predict a more severe asthma attack among urban resi-
dents who have a phenotype of late-onset asthma. An ad-
ditional, anamnestic risk of more severe exacerbation of
the disease is body weight at birth, which exceeds 3500
g. Among spirometric indicators the highest prognostic
criterion for severe bronchial asthma exacerbation was
the general index of bronchodilation, which was 15%
and above, as well as the index of bronchodilation at the
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HEKOTOPBIE ACITEKTBI
MPOTHO3WUPOBAHUS TSI)KECTH
BUPYC-UHAYLIMPOBAHHOI'O OBOCTPEHU S
BPOHXHAJIBHOM ACTMBI ¥ JETEN
BO BPEMS ITAHJIEMHHU COVID-19
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2Kanguuar MEIUIMHCKMX HAyK, JOUEHT Kadeaps
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AHHOTanMsA: OpOHXHWAbHAS acTMa SBJIICTCS BaXK-
HOW MEJIMKO-COIIMATBbHON MPOoOIeMOoi, KoTopasi BIHsIET
HETIOCPENICTBEHHO Ha COCTOSIHHE 37I0POBbS IMAICHTOB,
MX Ka4eCTBO JKU3HH, a MPSIMbIE U KOCBCHHBIC YKOHOMH-
YEeCKHUe 3aTPaThl, CBI3aHHBIE C 00JIC3HBIO, JIOBOJIBHO 3Ha-
quTelbHBL. B CBSA3M ¢ maHaeMuel, BHI3BAHHOM HOBBIM
mrammoM kopoHaBupyca SARS-CoV-2, mexayHapoa-
HBIC M OTEYECTBEHHBIC PENIAMEHTHPYIONHE JOKYMEHTBI
OOHOBWIIM MEHEDKMEHT BEJICHUS TAIIMEHTOB ¢ OPOHXH-
albHOM acTMOW. B yacTHOCTH, MOSBWINCH PEKOMEHIa-
IIUH 110 TIPOBEJICHUIO BU3UTOB B JUCTAHITHOHHOM PEXKH-
Me, KOTOpBIE TPETyCMAaTPHBAIOT OIEHKY XapaKTepPHBIX
JUIst 000CTpeHwMsI Kallo0 y MalMeHTOB, OJJHAKO aHAJIN3
(U3MKaJIbHBIX JAHHBIX U OOBEKTHBHOE OOCIICIOBAHHE
HE JIOCTYITHBI BO BpeMs MMOJOOHBIX KOHCYIBTAIUH. DTO
MOYET MPUBOAMTH K OIMHOKAM B JINATHOCTHKE TSIKECTH
000CTpeHUsT U BBIOOpE OOJETrYaroIero JICYCHUS IPH-
CTYITHOTO Tieproja 3a00JIeBaHUS, IOATOMY aKTYaJIbHBIM
SIBIISICTCS TIOMCK JOTOJHUTEIBHBIX ITOKA3arejaeH s
MOBBITIICHUS 3()()EKTUBHOCTH AMATHOCTUKU M TIPOTHO-
3MPOBaHUS CTEIECHU TSHKECTH 00OCTpEHHS OpOHXHAIb-
HOW aCTMBI. YUHTBIBas aKTYaJIbHOCTH MPOOJIEMBI, IIENTb
HCCIIEAOBAHUSA COCTOSIIa B OIEHKE KIWHHYECKH-IIa-
PAaKIMHUYECKUX TOKa3aTejeld y NeTed C BUPYC-UHAY-
IUPOBAaHHBIM 000CTPEHNEM OpPOHXHATBLHOW acTMBI IS
MIPOTHO3UPOBAHUS TSDKECTH TPUCTYIA 3a00JCBaHUS H
MepCOHM(DHUKAINN TAKTUKH BEICHUS MAIUCHTOB JIETCKO-
ro Bo3pacta. O6ciienoBaHo 47 MAIMEHTOB JIETCKOTO BO3-
pacTta, TOCIUTAIM3UPOBAHHBIX 110 TTOBOIY OOOCTPEHHS
Oonesnu. [pymmoGpopMHUPYIONIMM MPU3HAKOM CUYHUTAIH
TSKECTh MPUCTyIa OpOHXHWANBHOW acTMbl. CTaTHCTH-
YeCKUH aHaJKM3 BBITIOIHSIIN C UCTIOIB30BaHUEM TTapamMe-
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level of the distal airways with a cut-off point of 30%
and above. In the presence of the above risk factors for
severe asthma attack on the background of confirmed
infection with the coronavirus strain SARS-CoV-2 the
patient needs hospitalization, antiviral treatment, in-
creasing the dose of inhaled steroids and additional
B,-agonists. When predicting a mild or moderate asthma
attack provoked by the coronavirus SARS-CoV-2, it is
advisable to continue remote monitoring by an allergist
and the management of exacerbation includes a tempo-
rary increase daily dose of inhaled glucocorticosteroids
and additional using of B,-agonists. It is recommended
to avoid taking nebulizers and use individual metered
powder or aerosol inhalers in cases of inpatient treat-
ment.

Key words: asthma, child, symptom flare up,
COVID-19.
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TPUYECKUX U HEMApaMeTPUICCKUX METOIOB BBIYHCIIC-
HUSI, KIIMHAYECKON ITUAEMHUONOTHH U OHOCTATHCTHKH.
PesynbraThl Hcciae0BaHUS AAal0T OCHOBaHHS CIeNaTh
MPOrHO3 OTHOCHUTEIBHO 00Jee TKEIOro IpHCTyIa
OpOHXHMAIBHOM aCTMBI Cpelld TOPOACKUX JKUTeNel, nme-
omuX (HEHOTHIT acTMBI MMO3THEro Hadana. [lomonHu-
TENIbHBIM aHAMHECTUYECKUM PUCKOM Ooliee TKETIOro
obocTpeHus 60JIe3HU ABJSIETCA Macca Tejla Ipu poXKIe-
HuH, kotopas npessimaer 3500 . Cpeau ciupomMeTpu-
YeCKUX IOKazaTenell, HauOOoJIbIIUM MPOrHOCTUYECKUM
KPUTEPUEM TSKETIOro 000CTpeHHUs OpOHXUAIBHOU acT-
MBI OKa3ajcs OOUIMi WHAEKC OPOHXOAWIATALNH, KOTO-
peIit cocraBmsut 15% wu BbINIE, a Takke WHIEKC OpOH-
XONWIATAMM HA YPOBHE IUCTAJBHBIX AbIXaTEIbHBIX
nyTel ¢ pactpenenutensHoi Toukoi 30% u Beiwe. [Ipu
HaJIMYUH BBIILIE EPEYNCIECHHBIX (PaKTOPOB PUCKA TSKeE-
JIOTO TPUCTYHa acTMbl Ha ()OHE MOATBEP)KACHHOIO HH-
¢unpoBanus mraMMoM KopoHaBupyca SARS-CoV-2
MAlMeHT HYXJaeTcsl B TOCIUTAIM3alMU, MPOTHBOBH-
PYCHOM JIEYEHUH, YBEIMUYEHUH 03Bl MHTAJSALMOHHBIX
CTEPOMJIOB U JIONOJNHUTEILHOM HpHEME [3,-aTOHHCTOB.
[Tpu npOTrHO3UPOBAHUY JIETKOTO WIIK YMEPEHHOIO MpH-
cTyrna OpOHXHaJIbHOW aCTMBI, KOTOPBI CIIPOBOLIUPOBAH
kopoHaBupycoM SARS-CoV-2, menecoodpazHo nanb-
Helllee HaOMOIeHNe BPauoM-aJuIeprojoroM B JAUCTaH-
LMOHHOM pEXuMe, a JieueOHas TaKTHKa OO0OCTpEeHHS
IpearnonaraeT BpeMEHHOE yBelInYeHne 00beMa HHrajs-
LUOHHBIX IITIOKOKOPTUKOCTEPOUIOB U OIOTHUTENbHBIN
npueM [3,-aroHUCTOB. B clydasx cTalMOHapHOIO Jede-
HUS peKOMeHJyeTcsl u3berarhb npruemMa HeOyJIu3upoBaH-
HBIX JICKAPCTBEHHBIX CPENCTB, & IPUMEHSITh HHAUBUIY-
aJIbHbIE I03UPOBAHHbIE MOPOILKOBBIE HIIM a3PO30JIbHbIE
HHTaJISITOPBL.

KuaroueBble cjioBa: actma, peGeHOK, 00OCTpeHue,
COVID-19.
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CLINICAL-ANAMNESTIC AND ECHOCARDIOGRAPHIC MARKERS OF
NEONATAL SEPSIS AT DIFFERENT GESTATION AGE OF NEWBORN

Kretsu Natalia, Koloskova Olena, Bilous Tetiana

Department of Pediatrics and Pediatric Infectious Diseases, Bukovynian State Medical University, Chernivtsi,
Ukraine

Abstract: neonatal sepsis remains one of the leading causes of morbidity and mortality in the neonatal age. The
involvement of the myocardium in sepsis remains insufficiently studied, in particular in neonatology, where issues of
myocardial dysfunction in neonatal generalized infection seem even more controversial, especially in neonatal sepsis
at different gestational terms. Objective. To study specific clinical and anamnestic and echocardiographic parameters
in infants depending on gestational age for optimization of the prognosis in neonatal sepsis. Material and research
methods. To achieve this goal, we observed 57 newborns with a verified diagnosis of “Neonatal sepsis”. Group I (23
patients — 40.3%) included newborns with a gestational age of 37-42 weeks, Group Il — 34 premature infants (59.7%)
with a gestation of up to 36 weeks. The latter group, depending on the gestational age, was divided into 114 subgroup,
which was formed by 21 prematurely born patients with NS with a gestational age of 32-36 weeks, and the IIB sub-
group — 13 newborns born before 32 weeks of gestation. Research results. The analysis showed that the severity of the
impairment in the general condition of the examined newborns general condition was assessed as severe in 47.8% of
newborns of group I, in 88.2% of cases in group II (PI: Il <0.05), in 85.7% of representatives of subgroup IIA (PI:
114 <0.05) and in 92.3% of children of subgroup IIB (PI: IIB <0.001). It is shown that every third child (30.4%) of
group I, 67.6% of newborns of group II (PI: Il <0.05), half (52.4%) of the representatives of subgroup IIA (PII: 114
<0.01) and all seriously ill patients (92.3%) of subgroup IIB (PI: IIB, IIA: IIB <0.05) required cardiopulmonary
resuscitation in the delivery room. Thus, in relation to full-term patients, the risk of this significant postnatal factor
of emergency is likely to increase: for group II: OR - 4.77 (95% CI 2.63-8.68), RR - 2.17 (95% CI 1.57-3.0), AR =
0.37; and for premature babies with a gestational age of less than 32 weeks (IIB subgroup), respectively: OR — 27.44
(95% CI 11.73-64.19), RR—7.55 (95% CI5.58-10.21 ), AR — 0.65. The correlation analysis showed that in premature
infants suffering from NS, the increase in the functional capacity of the left ventricular myocardium was associated
with the female sex (for EF r = 0.94, P = 0.0001, for FS -r =0, 94, P = 0.0001) and the number of days of inotropic
support (for EF v = 0.68, P = 0.043, for FS - r = 0.71, P = 0.03). Conclusions. The analysis of echocardiographic
parameters in the group of premature infants revealed a direct correlation between the ejection fraction and cardio-
vascular resuscitation immediately after birth (v = 0.64) and the duration of inotropic drugs (r = 0.68).

Key words: newborn; neonatal sepsis; cardiovascular system.

Introduction. Sepsis of newborns remains one of the
main causes of morbidity and mortality in the neonatal
age, in particular, sepsis remains the leading cause of the
loss of seriously ill patients in pediatric intensive care
units.

Epidemiological studies of the incidence and mor-
tality of patients with neonatal sepsis (NS) in the world
fluctuate significantly (Jawad L., et al., 2012) and differ
in different countries with different income levels, but
researchers remain united on the worst prognosis of
this life-threatening pathology in cohorts of premature
infants, which are characterized by physiological and,
in particular, immunological immaturity, require a long
stay in hospital and invasive procedures for care and
treatment (Shane AL., et al., 2017).

Currently, sepsis is understood as a systemic inflam-
matory reaction syndrome (SIRS) induced by infection,
with multiple organ dysfunction or tissue hypoperfusion
being decisive for so-called severe sepsis (Goldstein B.,
et al., 2005). Clinical manifestations of multiple organ
mismatch in newborns receiving treatment for NS are
usually quite nonspecific symptoms or focal signs of in-
fection, including: temperature instability, hypotension,
hypoperfusion of tissues with pale or gray tinge, spotty
skin rash, tachycardia or bradycardia, apnea, respiratory
distress, grants, cyanosis, itritability, lethargy, cramps,
bloating, impaired food tolerance, jaundice, petechiae
or purpura on the skin, bleeding. The onset of NS can
be manifested by rather meager signs, namely apnea or
tachypnea with retraction, or tachycardia, and later in
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patients with NS, respiratory failure, heart failure, pul-
monary hypertension, shock, renal failure, impaired liv-
er function, cerebral edema or thrombosis, hemorrhages
in adrenal glands or their insufficiency, hematopoietic
dysfunction (neutropenia, thrombocytopenia, anemia)
and disseminated intravascular coagulation (DIC syn-
drome) are noted.

Sepsis-mediated myocardial dysfunction, described
as early as 1984 by Parker et al., is one of the most com-
mon components of multiple organ mismatch in severe
sepsis and septic shock (Li J., et al., 2019). Previous
studies have shown that the incidence of left ventricular
systolic dysfunction (LVSD) in severe pediatric sepsis
ranged from 20% to 60% (Williams FZ., et al., 2019).
In this case, the left ventricular ejection fraction (LVEF)
is the diagnostic echocardiographic criterion of LVSD,
which, at values <50%, may be associated with adverse
consequences of severe sepsis (Sevilla Berrios RA., et
al, 2014). The frequency of myocardial dysfunction in
septic shock in pediatrics ranges from 50 to 80% (Jain
A., et al., 2018) with maximum manifestations on days
1-3 of the disease with normalization starting from 7-10
days of the disease.

At the same time, in both the adult and pediatric
populations of patients with sepsis, evidence has been
obtained that a decrease in LVEF below 50% does not
correlate with the prognosis of severe sepsis or septic
cheek (Sevilla Berrios RA., et al., 2014; Raj S., et al.,
2014). The explanation for this may be the greater sensi-
tivity of the myocardial receptors in children before drug
exposure, the expressive ability to recover, the absence
of comorbidity, and the like.

The involvement of the myocardium in sepsis, the
so-called “septic cardiomyopathy” (Hawiger J., 2018),
is well documented, but insufficiently studied, primarily
in pediatric practice and, in particular, in neonatology,
where the issue of myocardial dysfunction in neonatal
generalized infection looks even more controversial, es-
pecially in emergency situations for different gestational
periods of patients.

Objective. To study specific clinical and anamnestic
and echocardiographic parameters in infants depending
on gestational term in order to optimize the prognosis of
possible development of the neonatal sepsis.

Material and research methods. To achieve this
goal under our supervision on the basis of the Depart-
ment of Neonatal Intensive Care, the Department of
Neonatal Pathology and the Department of Nursing
Premature Babies of «Chernivtsi Regional Children’s
Clinical Hospital» in Chernivtsi there were 57 newborns
with a verified diagnosis of «Neonatal sepsis» accord-
ing to current guidelines and protocols (NICE, 2016;
NICE, 2021) The diagnosis of NS was established by
a commission on the basis of a comprehensive clinical
and paraclinical examination, in particular, early sepsis
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affected 26.1% of newborns in group I and 29.4% of
children in group II, which accounted for 28.6% of cases
in IIA subgroup and 30.8% of observations in subgroup
IIB, respectively, in the remaining patients there was late
neonatal sepsis.

Depending on the term gestations children were as-
signed to clinical comparison groups. Thus, group I (23
patients — 40.3%) included newborns with a gestation
period of 37-42 weeks, group 11 — 34 premature patients
(59.7%) with a gestational period of up to 36 weeks in-
clusive. The last group, depending on the gestational
age, was divided into IIA subgroup, which was formed
by 21 prematurely born NS patients with a gestational
age of 32-36 weeks, and in the IIB subgroup — 13 new-
borns born before 32 weeks of gestation.

The criteria for entering the study were the age of
0-28 days of extrauterine life, the presence of the child
manifestations of infectious-inflammatory process and
subsequently verified the diagnosis of «neonatal sepsis».
Criteria for non-admission were: other pathological con-
ditions of the neonatal period, which are accompanied
by multiple organ dysfunction, as well as congenital
heart defects and myocardiopathy of other (non-infec-
tious) origin.

The average age of full-term newborns at the time of
transfer from obstetric institutions to the regional clini-
cal hospital was 5.61 + 1.26 days, and 5.39 £ 0.51 days -
in premature infants (in particular, the average age of
newborns with a gestational age of 32 36 weeks — 4.11
+ 0.52 days and 7.46 £ 0.74 days in patients with 1IB
subgroup (P15 11,.;5<0,05). The revealed differences re-
flected the need for a longer stabilization period for fur-
ther transfer and transportation to the regional children’s
hospital of infants with a gestational age of less than 32
weeks. It should be noted that when transferred to the
department of the regional children’s clinical hospital,
all newborns were hemodynamically compensated.

General characteristics of the groups are presented
in table 1.

As shown in the table, the average age of the mothers
of patients in the comparison groups and subgroups did
not have significant differences (in all cases P> 0.05),
and we also did not establish statistically significant dif-
ferences in the average age of the fathers of patients with
NS of the clinical groups and subgroups of comparison.
Compared to girls, full-term boys suffered from NS sig-
nificantly more often, and such discrepancies were not
found among premature babies. It was interesting to find
that the latter more often than representatives of the clin-
ical group, were born by caesarean section, which coin-
cides with the general trends and indicates a more fre-
quent indications for cesarean section in mothers whose
children were born at 32-36 weeks with predisposing
factors to intrauterine infection.

The Intergroup differences in gestational age and
indicators of physical development of newborns were
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Table 1. General characteristics of groups and subgroups of comparison (M £ SD, 95% CI)

. Group I Group II _ _
Indicator (n=23) (n=34) Subgroup II A (n=21) | Subgroup II B (n=13)
Gestation period, 38,6+1,34 32,342,49 34,1£0,97 29,6+1,56
week
Sex:
male 16 (69,5%) 18 (52,9%) 11 (52,4%) 7 (53,8%)
female 7(30,5)* 16 (47,1%) 10 (47,6%) 6 (46,2%)
3279,3+524,37 1809,5+499,51 2103,3+375,38 1335,1+237,28
Birth weight, g (95% (95% (95% (95%
CI: 3052,59-3506,1) CI: 1635,27-1983,85) | CI: 1932,46-2274,21) | CI: 1191,62-1478,39)
Body length 52,5+3,66 42,1+4,36 44,3+2 98 38,5+3,86
at birth, cm (95% CI: 50,98-54,15) | (95% CI: 40,59-43,64) | (95% CI: 42,97-45,69) | (95% CI: 36,21-40,87)
Cesarean section 6 (26,1%) 19 (55,9%)* 11 (52,4%)* 8 (61,5%)"
%Zi‘er S 8¢, 30,147,76 29,5+6,53 30,146,53 28,7+6,71

Note: * p<0,01 boys to girls; # p<0,05 - relative to group I.

considered natural, reflecting the correctness of the for-
mation of comparison groups and subgroups.

The examination and treatment of patients with NS
was carried out in accordance with modern internation-
al guidelines and recommendations (Singer M., et al.,
2016; Kissoon N., et al., 2017; Improving the preven-
tion ..., 2017) with the informed consent of the child’s
parents.

Echocardiographic examination of newborns was
carried out on a PHILIPS HD11 XE ultrasound machine
with an ultrasound transducer frequency of 2.5-5 MHz,
according to the standard technique and comparing the
obtained results with age normative data (Prahov A.V.,
2017) in one and two-dimensional modes with an assess-
ment of the following morphometric parameters: end
diastolic volume (EDV), left atrial diameter in diastole
(LADA), the thickness of the posterior wall of the left
ventricle in diastole (LVPWd). Left ventricular systolic
function was assessed based on the value of the ejection
fraction (EF) and fractional shortening (FS) (according
to the Teicholz method).

The study was conducted by the method of “experi-
ment - control” in parallel groups using a simple random
sample with the informed consent of the parents of pa-
tients. Statistical processing of the study results was per-
formed using the methods of variation statistics with the
calculation of the arithmetic mean (M) and standard de-
viation (SD). To assess the correlation relationships, the
Spearman nonparametric correlation method was used
with the calculation of the strength of the relationship
bond strength (r) and its probability (P). The indicators
of clinical and epidemiological risk were estimated by
calculations of the ratio of the odds of an event (OR)
and the relative risk (RR) taking into account their 95%
confidence intervals (95% CI), as well as the indicator

of attributive risk (AR). The statistical processing of the
actual data was carried out using the StatSoft Statistica v
6.0 program with a known number of observations (n).
The critical level of significance “P” when testing sta-
tistical hypotheses in this study was considered p <0.05.

The study was approved by the Commission on Bio-
medical Ethics of Bukovynian State Medical University.

Results and discussion. The study showed that
among full-term newborns, boys suffered from sep-
sis significantly more often that indicated a higher risk
of developing sepsis for men with OR — 5.19 (95%
CI: 2.84-9.48), RR — 2.28 (95% CI: 1.64-3.15), AR —
0.39), and for premature babies such a pattern has not
been established.

The obstetric anamnesis data allowed us to conclude
that birth by caesarean section more often took place in
the group of patients with NS of premature infants: OR —
2.7 (95% CI: 1.48-5.0), RR — 1.54 (95% CI: 1.07-2.22),
AR — 0.24, which coincides with the trends in the gen-
eral population of newborns (Shunko, Ye., et al., 2017)
and, apparently, testified to the presence of indications
for caesarean section due to certain factors. Based on
this, the analysis of obstetric history and maternal health
that showed the presence of obstetric and somatic pa-
thology, which is presented in table 2.

We have not found statistically significant differ-
ences in the frequency of pathological conditions and
complications of pregnancy shown in Table 2 in moth-
ers of children of clinical comparison groups although
the most common factors for the possible development
of sepsis, perhaps, can be considered in these groups
premature rupture of membranes and infections of the
genitourinary system. The results obtained generally
coincide with the general patterns of the neonatal co-
hort (Sirenko O., et al., 2017), but allow us to establish
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Table 2. Data on obstetric history and maternal health status

Indicator Group I, % Group II, % Subgroup IT A, | Subgroup II B,
(n=23) (n=34) % (n=21) % (n=13)

Risk of miscarriage 13,04 11,76 14,28 7,69
History of miscarriage 8,69 14,71 9,52 23,08
Placental dysfunction 4,35 2,94 4,76 -

Polyhydramnios 17,39 8,82 14,28 -

Chorioamnionitis - 5,88 - 15,38
Premature rupture of membranes - 26,47 19,05 38,46
Presence of meconium water 13,04 14,71 9,52 23,08
Infections of the genitourinary system 30,43 14,71 19,05 7,69

Note: in all cases p>0.05

the role of individual factors for patients with neonatal
NS, depending on the gestational age. Thus, in mothers
who gave birth to children less than 32 weeks period, in
comparison with mothers of patients from subgroup IIA,
premature rupture of membranes was twice as often, 2.4
times more often — amniotic fluid contamination with
meconium, but 2.5 times less often — indications of in-
fectious diseases of the genitourinary system of a preg-
nant woman. At the same time, compared with group II,
mothers of premature babies with a gestational age of
less than 32 weeks had a higher risk of chorioamnionitis
(OR - 2.9 (95% CI: 1.08-7.86). Compared to subgroup
ITA, the risk of meconium contamination of amniot-
ic fluid is higher (OR — 2.85 (95% CI: 1.26-6.43) and
premature rupture of the membranes (OR — 2.66 (95%
CI: 1.40-5.04).

According to the medical documentation of obstet-
ric institutions, the general condition impairment of the
examined newborns was assessed as severe in 47.8%
of newborns of group I, in 88.2% of cases in group II
(P,,;<0.05), in 85.7 % of representatives of subgroup
ITA (P,,,<0.05) and 92.3% of children of subgroup IIB
(P,,;5<0.001). The severity of the condition was due to
the presence of manifestations of respiratory failure
II-IIT degrees and instability of hemodynamics (ten-
dency to bradycardia and hypotension). Based on the
received data, the most pronounced severity of the gen-
eral condition at birth was inherent in newborns with
the shortest gestational age. Thus, in relation to children
of group I, premature birth increased the chances of a
severe general condition of patients with NS: OR — 8.16
(95% CI: 3.96-16.82), RR — 3.52 (95% CI: 2.83-4,37),
AP = 0.46. These indicators of the clinical and epide-
miological risk of a severe degree of impairment of the
general condition at birth for patients with a gestation-
al age of 32-36 weeks reached: OR — 6.54 (95% CI:
3.30-12.97), RR — 2.88 (95% CI: 2.39-3.72), AR — 0.43,
and for patients of subgroup IIB relative to group I
were, respectively: OR — 13.09 (95% CI: 5.69-30.12),
RR - 5.12 (95% CI: 4.14-6.34), AR — 0.53. Such risks
are primarily due to the inherent features of adaptation

of premature babies (Pokhylko V., et al., 2016), and are
exacerbated by the existing infectious and inflammatory
process, which was a certain consequence of resuscita-
tion, partly aggressive intensive therapy and dynamic
observation, was manifested by the frequency of late NS
in 70.6% of premature infants.

Thus, it is shown that in the delivery room every
third child (30.4%) of group 1, 67.6% of newborns of
group II (P, <0.05), half (52.4%)) representatives of
subgroup IIA (P, <0.01) and all critically ill patients
(92.3%) of subgroup IIB (P, . .,,,<0.05) required car-
diopulmonary resuscitation. Thus, in relation to full-
term patients, the risk of this significant postnatal factor
of NS is likely to increase: for group II: OR —4.77 (95%
CIL: 2.63-8.68), RR — 2.17 (95% CI: 1.57- 3.0), AP =
0.37; and for premature babies with gestational age less
than 32 weeks (IIB subgroup), respectively: OR —27.44
(95% CI: 11.73-64.19), RR — 7.55 (95% CI: 5.58-10.21),
AR — 0.65. It should be noted that within the group of
premature infants with NS, the risk of the need for re-
suscitation in the delivery room increased with decreas-
ing gestational age of newborns and was for represen-
tatives of subgroup IIB: relative to group II: OR — 5.75
(95% CI: 2.46-13.39), RR — 3.0 (95% CI: 2.60-3.48),
AR = 0.39; and relative to IIA subgroup: OR — 10.89
(95% CI: 4.73-25.06), RR — 4.58 (95% CI: 3.77-5.57),
AR = 0.50. It should be noted that 26.1% of newborns
in group I and 41.2% of group II (respectively 23.8%
of IIA subgroup and 69.2% of infants of subgroup 1IB)
were born in a state of asphyxia of varying severity
(P, 1anp<0-05). However, given the presence of clin-
ical and paraclinical signs of infectious-inflammatory
process in stabilized newborns, the genesis of myocar-
dial dysfunction in the conditions of the departments of
the regional children’s clinical hospital was considered
as sepsis-dependent.

According to the data of transferable epicrisis, to
stabilize the general condition, part of the representa-
tives of the comparison groups and subgroups needed
volume load immediately after birth, which happened in
26.1% of cases in group I, in 61.7% of cases in group
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Table 3. The results of the assessment on the Apgar scale (in points) of the state of patients in the clinical
comparison groups (M + SD, 95% CI)

Clinical groups : q Average score Average score
and subgroups e on the 1st minute on the Sth minute
Group 1 23 6,47+1,31 7,26+2,05
p (95% CI: 5,84-7,11) (95% CI: 6,28-8,25)
5,94+1,23 6,17+2,16
Group II 34 (95% CI: 5,51-6,37) (95% CI: 5,42-6,93)
6,14+1,28 6,85+0,91
Subgroup ITA 21 (95% CI: 5,56-6,72) (95% CI: 6,44-7,27)
5,61£1,12 5,07+3,07
Subgroup I1 B 13 (95% CI: 4,94-6,29) (95% CI: 3,22-6,93)
Pt L:1IB, IIA:IIB <0,05 11, I:1IB <0,05

Note: Pt is the Students criterion

II (P,<0, 05), in 57.1% of children of IIA subgroup
(PI: IIA <0.05) and 69.2% of newborns of IIB subgroup
(P,,;5<0.05). Thus, as gestational age decreases, the need
for volume loading at birth increases. So, with respect
to full-term patients, the risk of this event increased for
children of group II: OR — 4.56 (95% CI: 2.50-8.32),
RR —2.06 (95% CI: 1.43-2.96), AR = 0.36; for patients
of subgroup ITA: OR — 3.77 (95% CI: 2.08-6.84), RR —
1.87 (95% CI: 1.29-2.71), AR = 0.32; and for newborns
of subgroup IIB: OR — 6.36 (95% CI: 3.44-11.78), RR —
2.47 (95% CI: 1.73-3.52), AR - 0.43.

One of the important prognostic criteria is the con-
dition of the child immediately after birth, expressed by
the Apgar score. Table 3 shows the comparative rates
of adaptation of newborns according to the Apgar score,
respectively, at the 1st and 5th minutes of life.

Thus, full-term infants adapted better to the condi-
tions of extrauterine life, in premature infants these pro-
cesses were worse, and the gestational age of less than
32 weeks was associated with their negative trend. Ac-
cordingly, these patients required longer inotropic car-
diac support in a maternity ward. Thus, in the intensive
care unit of the maternity hospital 21.7% of group I re-
ceived the average daily dose of dobutamine at a rate
of (6.25+2.5) pg/kg/minute during (1.8+1.1) days of
treatment , in 26.5% of children of group II these indi-
cators were (4.67+2.2) pg/kg/minute for (4.44+1.7) days
(P,,,;<0.05). Depending on the gestational age, the given
indicators of inotropic support were: in 23.8% of new-
borns of the IIA subgroup — (5.2+2.9) pg/kg/minute for
(3.6+1.9) days (P ,=0,05), and in 30.8% of patients of
the IIB subgroup — (4.0%1.1) pg/kg/minute for (5.5+0.6)
days (PI,II,IIA:IIB<O’05)'

The results of the analysis of the hemogram of pe-
ripheral blood of newborns with NS, reflected the course
of the disease and differed slightly in clinical compari-
son groups. However, the absolute content of platelets
suggested that in premature infants the course of sep-
sis is associated with a decrease in the circulating pool

of these blood cells. Thus, in the first clinical group of
patients the content of platelets in the peripheral blood
was (283.95+£104.2) G/1, and in the second subgroup —
only (197.63+112.8) G/1 (P=0.05). The average content
of platelets in the peripheral blood of group II reached
(209.1£118.6) G/l and did not differ significantly from
premature infants with gestational age of more than 32
weeks (ITA subgroup) — (215.74+124.4) G/1 (p>0.05),
as well as less than 32 weeks (p>0.05), however, was
significantly lower relative to full-term infants (p<0.05).

It is shown that in relation to the clinical group of
full-term infants, NS in premature infants is accompa-
nied by an increased risk of thrombocytopenia (<150
G/1): for children of group II, the odds ratio (OR) of
this event is 5.02 (95% CI: 2.23-11.31), attributive risk
(AR) — 0.36; for representatives of IIA subgroup: OR —
5.24 (95% CI: 2.33-11.79), AR — 0.37; for patients of IIB
subgroup — OR —4.67 (95% CI: 2.06-10.55), AR — 0.35.

All patients with NS underwent echocardiographic
examination during transfer to the neonatal intensive
care unit after stabilization of their condition in the ma-
ternity hospital. Based on this, the results of this study
could be interpreted as a response of the myocardium to
treatment.

Table 4 shows the comparative results of the main
indicators of echocardiography in children of clinical
comparison groups.

According to current research results, in patients with
refractory septic shock, cardiac output (as determined
by echocardiography) can be low, normal, or high, since
the hemodynamic parameters of cardiac output and sys-
temic vascular resistance are heterogeneous and devel-
op over time in response to inotropic and vasopressor
support. (Raj S., et al., 2014; Ceneviva G., et al., 1998).
Wide variations in the frequency of myocardial dysfunc-
tion may be due to the difference in the selection of the
patient, the history of successful resuscitation measures,
the time interval between the onset of the disease and
the study, the use of other echocardiographic parame-
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Table 4. Comparative average results of echocardiographic examination of children of clinical comparison groups

(M £ SD)

Echo-CG Groups and subgroups of patients -

indicators I (n=23) II (n=34) IIA (n=21) IIB (n=13)
EF (%) 74,22+6,85 77,90+5,27* 77,19+5,72 79,4+4,03* *<0,05 to I group
FS (%) 38,68+5,27 39,58+3,38 39,05+3,12 40,70+3,8 >0,05 in all cases

*<0,05 to I group
* * % %ok >

EDV (mm) 17,2+1,82 15,12+1,87 15,66+1,65 14,16+1,89%, ££0,05 to TTA group
LADd (mm) 9,0+0,97 8,17+0,53* 8,23+0,54* 8,07+0,52* *<0,05 to I group
Thickness of % * * %
LVPW (mm) 3,1£0,31 2,85+0,34 2,89+0,3 2,77+0,41 <0,05 to I group

Note: EF - ejection fraction, FS - fractional shortening; EDV - end diastolic volume,; LADd - diameter of the left atrium
in diastole; thickness of LVPW - the thickness of the posterior wall of the left ventricle; Pt is the Student’s criterion.

ters with different limit values, the peculiarities of ino-
tropes and myocardial sensitivity to them, ventilation of
the lungs (cardiopulmonary interaction), etc. (Baranwal
AK., et al., 2020).

The observed increase in morphometric characteris-
tics of the heart with increasing gestational age of pa-
tients was consistent with current literature, and higher
values of EF in premature infants relative to children of
group I were evaluated as a sign of activation of adaptive
mechanisms (Yarukova EV.,, et al., 2016). The correla-
tion analysis showed that in premature infants suffering
from NS, the increase in the functional capacity of the
left ventricular myocardium was associated with the fe-
male sex (for EF r=0.94, P=0.0001, for FS - r=0, 94,
P=0.0001) and the number of days of inotropic support
(for EF r=0.68, P=0.043, for FS - r=0.71, P=0.03).

At the same time, the thickness of the posterior wall
of the left ventricle correlated with body length (r=0.72,
P=0.03), and the results of FS in patients of subgroup
ITA were associated with head circumference (r=-0.88,
P=0.05) that is, the more premature the baby and the
smaller the circumference of the head, the higher the FS.
Interestingly, the correlations with the female sex EF
and FS were preserved only in the IIA subgroup (for EF
r=0.96, P=0.01, for FS - r=0.91, P=0.03), but at gesta-
tional age patients less than 32 weeks were absent. For
these premature infants, inverse correlations of FS in-
dicators with body weight (r=-0.99, P=0.005) and heart
rate (r=-0.99, P=0.004), as well as direct correlations of
thickness of LVPW with body weight at birth (r=0.99,
P=0.005) and heart rate (r=0.99, P=0.004).

Based on this, poorer adaptation at birth, the need
for cardiopulmonary support, longer duration of admin-
istration of drugs of positive inotropic action in the first
days of life of premature infants could affect the results
of their echocardiographic examination. Thus, inotropic
support in a maternity hospital lasting 3 days or more
was received by a third (30.8%) of patients with a ges-
tational age of less than 32 weeks, one in five prema-

ture babies (20.6%) and only 8.7% of newborns. clinical
group. However, in relation to full-term infants of group
I the chances of long-term (> 3 days) inotropic support
increased slightly in patients of subgroup I1IB: OR —4.67
(95% CI 2.07-10.55), RR — 1.81 (95% CI: 1.0-3.64),
AP = 0.35; and representatives of group II: OR — 2.72
(95% CI: 1.17-6.36), RR — 1.51 (95% CI: 0.71-3.18),
AR =0.24.

Although the correlation analysis showed that in the
group of premature infants the results of PV were in-
versely related to the score on the Apgar scale at 1 min-
ute of life (r=-0.43, P=0.016) and at 5 minutes r=-0.43,
P=0.017). Instead, the direct correlation of EF was deter-
mined with measures of cardiopulmonary resuscitation
in the delivery room (r=0.64, P=0.0001), the duration of
administration of inotropic drugs (r=0.68, P=0.04), and
for FS — with the severity of the general condition at
birth (r=0.36, P=0.05) and artificial respiration (r=0.39,
P=0.03).

Conclusions. Analysis of obstetric history of moth-
ers of newborns with neonatal sepsis showed that the de-
velopment of neonatal sepsis in full-term infants is more
often associated with the male sex and infectious dis-
eases of the genitourinary system during pregnancy, and
for premature infants - more frequent premature rupture
of membranes and contamination of amniotic fluid with
meconium.

The analysis of clinical and anamnestic parameters
in neonates with neonatal sepsis showed that with de-
creasing gestational age increases the risk of severity of
impairment of the general condition, the need for car-
diopulmonary resuscitation, volume loading, and longer
inotropic support of cardiac activity.

It was found that in premature infants the course of
neonatal sepsis is associated with caesarean section,
lower score on the Apgar scale, the need for cardio-
pulmonary resuscitation and artificial respiration in the
delivery room, longer inotropic support in the future,
higher chances of thrombocytopenia that should be con-
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sidered at the management of children with the presence
of risk factors for intrauterine infection.

Prospects for further research. To study and search
for new and informative diagnostic markers of cardio-
vascular lesion in newborns with sepsis as one of the
prerequisites for rational therapy aimed at eliminating
these disorders and preventing further complications.
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KJ/IIHIKO-AHAMHECTHWYHI
TA EXOKAPIAIOT PA®IYHI MAPKEPU
HEOHATAJIBHOI'O CEIICHUCY 3A PI3HOI'O
TECTAIIMHOT O BIKY HOBOHAPO/I’)KEHUX

Kpeny Harauis, KosockoBa Osena,

Binoyc Tersina

Kadenpa nemiarpii Ta quraunx iHpeKIinHIX
XBOpoO ByKOBHHCHKOTO JIep:KaBHOTO MEIUIHOTO
yHiBepcuTeTy, M. UepHiBni, Ykpaina

AHOTANiA: CEelNCcUC HOBOHAPOIKEHUX 3aJIUIIAETHCS
OITHI€I0 3 OCHOBHUX NPHYHMH 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTI y HeoHaranbHOMY Billi. HemocTaTHbO BHBUEHOIO
3aJIMIIA€ThCA YIaCTh MIOKapAy y CEICHUCi, 30KpeMa, B
HEOHATOJIOTii, Ie MUTAHHSI MiOKapIialbHOI TUCHYHKIIT
IIpY HEOHATAJIBHIN reHepati3oBaHiil iH(peKnii BUAaoTh-
csl e OUTBIN TUCKYCIHHUME, OCOOMBO TIPH HEOHATAb-
HOMY CETICHCI 32 Pi3HOTO TepPMiHy recTamnii XxBopux. Meta
nocmipkeHas. s ontumizanii MporHosy mpu HeoHa-
tajgpHOMY cercuci (HC) BUBUUTH OKpeMi KITiHIKO-aHAM-
HECTHYHI Ta eXOKapAiorpadidHi TOKa3HUKH Y HEMOBIIST
3alle)KHO BiJ TecralliiHoro Biky. Marepiaja i Meronu
aociimxenns. Jlns peamizamii mocraBieHOT MeTH Tif
HaIlIUM CIIOCTEPEXKEHHAM 3HaXOIWIUCh 57 HOBOHApPO.-
KEHHUX 13 BepH]ikoBaHUM JiarHO30M «HeoHarampHMIA
cenicucy. [lo I rpymum (23 xBopux - 40,3%) yBiiim Ho-
BOHApOJDKEH1 3 TepMiHoM rectamii 37-42 TwxkHs, 1o 11
rpynu — 34 mepe4acHo HaApOIKEHUX HEMOBIIAT (59,7%)
3 recrariero 10 36 TWXHIB BKIOYHO. OCTaHHIO IPyITy
3alIe)KHO BiJI TepMiHy rectamii po3moniisiiy Ha [IA mia-
rpymy, sky chopmyBaB 21 mepemyacHO HapOIKEHHM
xBopuit Ha HC i3 Tepminom recramii 32-36 TIXHIB, a 10
[IB-miarpynu - 13 HOBOHapOHKEHUX, SIKi HAPOJIUIIHCH B
TepMiHi 710 32 THXHIB recraiii. Pesyiapraru qociiaKeHb.
[IpoBenenuit anami3 Mokasas, IO TAKKICTb MOPYIICHHS
3arajJJbHOTO CTaHy OOCTEKCHHX HOBOHAPOMKCHUX OIli-
HIOBajacs sK Baxkka y 47,8% HoBoHapomkeHux I rpymnu,
y 88,2% sunankis y Il rpymi (P <0,05), y 85,7% npen-
crapuukis IIA migrpymu (P ,<0,05) Ta'y 92,3% nitei
[IB migrpymu (P,<0,001). [Tokasano, mo y nonorosii
3ali MoTpeOyBaId TPOBEJCHHS 3aXOJIiB CepIIeBO-JeTe-
HeBOi peaniMaii koxkHa Tpetst qutuna (30,4%) I rpymy,
67,6% noonapokenux Il rpymu (P <0,05), nonosuna
(52,4%) mpencrasuukis 1A migrpymu (P, ,<0,01) ta
yci Baxki xBopi (92,3%) 1IB miarpynu (PI:HB’H Ap=0,05).
TakuM 4YMHOM, BiTHOCHO IOHOIICHUX XBOPUX PU3UK Ja-
HOTO BaroMoro nocrHaraisHoro ynHHuka HC Biporia-
HO 3poctaB: ans Il rpymu: B — 4,77 (95% JI: 2,63-
8,068), BP — 2,17 (95% AI: 1,57-3,0), AP = 0,37; a nns
Mepea9acHO HApO/HKEHUX 13 TEPMIiHOM TecTallii MeHIIe
32 twxkuiB (IIB miarpyma) Bimmosigao: BII — 27,44
(95% A1: 11,73-64,19), BP — 7,55 (95% Al: 5,58-10,21),
AP - 0,65. 3a 101TOMOTOO MPOBECHOTO KOPEIAIIIHHOTO
aHaJi3y IMOKa3aHO, M0 y MepeaYyacHO HAPOKEHUX Ii-
Tel, siki cTpaxaanu Ha HC, 3poctanns gyHKIioHaIbHOL
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KJINHUKO-AHAMHECTUYECKHE
N IXOKAPINOI' PAONYECKHUE
MAPKEPBI HEOHATAJIBHOI'O CEIICUCA
Y HOBOPOXJIEHHBIX C PASHBIM
I'ECTAIIMOHHBIM BO3PACTOM

Kpeny Haranus, KonockoBa Esena,
Besoyc Tarbsina

Kadenpa nequarpun u neTcKux WHPEKITUOHHBIX
OosesHeit BykoBHHCKOTO TOCYIapCTBEHHOTO
MEIUIIMHCKOTO YHUBEPCHUTETA, T. YEepHOBIIBL,
VYkpauna

AHHOTALMSI: CCIICHC HOBOPOXKACHHBIX OCTAETCs
OITHOM M3 OCHOBHBIX IIPHYUH 3a001€BAEMOCTH U CMEPT-
HOCTH B HEOHaTalbHOM Bo3pacte. Hemocrarouno uzy-
YEHHOH OCTaeTCs yuacTHe MHOKap/a B CEIICHCe, B 4acT-
HOCTH, B HEOHATOJIOTHH, TI€ BOIPOC MHUOKApAHATbHON
TUCOYHKIIMU TpH HEOHATaJbHON T'€HEepaTU30BAHHOM
WHQPEKIUN BBIIIAIAT eme Oojiee JTUCKYCCHOHHBIMH,
0COOCHHO Y HOBOPOXKACHHBIX C Pa3HBIM I'€CTAIIMOHHBIM
Bo3pactoM. Llexs paboTsl. s onTUMU3aIiy MporHosa
npu HeoHatanbHOM cenicuce (HC) n3yuuTh oTnenbHbIC
KITMHUKO-aHAMHECTHUYECKHE M DXOKapIUOrpaduiecKoM
MIOKA3aTeIl Y HOBOPOXJICHHBIX B 3aBHCHUMOCTH OT Te-
CTallMOHHOTO Bo3pacTa. Marepuaia U METOIBI HCCIEN0-
BaHMA. [l peanm3anuyl MOCTaBICHHOW IEIH IO Ha-
UM HaOJIOJICHHEM HAXOIWIUCh 57 HOBOPOXKICHHBIX
¢ BepUUIMPOBAHHBIM JHUarHo3oM «HeoHaTanbHBIH
cerncucy. B I rpynmy (23 6onbabIX - 40,3%) BoIuTH HO-
BOPOXKJIEHHBIE CO CPOKOM rectaiuu 37-42 wenenu, B 11
rpymmy - 34 HEIOHOIICHHBIX HOBOPOXKAECHHBIX (59,7%)
C TeCTallOHHBIM BO3pacToM 10 36 HEeNelb BKIIOYH-
TenbHO. [locneHIo rpyIny B 3aBUCUMOCTH OT CpOKa
recrauuu pacnpeznenuau Ha IIA moarpynmy, KOTopyro
cthopmupoBai 21 mpexaeBpeMEHHO POXKICHHBIN 00JThb-
Hoit HC co cpokom recranmu 32-36 Henens, a [IB-noa-
rpyniy - 13 HOBOPOXIE€HHBIX, POJUBILUXCS B CPOKE J10
32 nenens recrauuu. Pesynsrarel uccienoBanus. [Ipo-
BCJICHHBINM aHaJ W3 TMOKa3all, YTO TSHKECTh HapyIICHHS
o0mIero cocTosHUsT 00CIIEIOBAaHHBIX HOBOPOXKIICHHBIX
olleHHBaNach Kak Tsokenas B 47,8% HOBOPOXKIEHHBIX |
rpynmsl, B 88,2% ciaydaes Bo Il rpymme (P, <0,05), y
85,7% npencrasureneii IIA nonrpynmsr (P <0,05) n
B 92,3% nereii 1B nmoarpymmsr (P ,<0,001). ITokasa-
HO, YTO B POIMJIBHOM 3aJie TpeOOBaIU MIPOBEACHUS Me-
pOTIPUATUN CEPAECUHO-JIETOYHON peaHUMAaIMH KaKIbIi
Tpetuii pedenok (30,4%) I rpymnmsl, 67,6% HOBOPOXKICH-
upix Il rpynmsr (P <0,05), nonosuna (52,4%) npencra-
sutenei IIA moarpynmer (P, ,<0,01) u Bce TsKenbie
Gomnbuble (92,3%) IIB moarpymmer (P .. ..<0,05).
Takum 00pa3oM, OTHOCHTEIHHO JIOHOIICHHBIX OOJb-
HBIX PHCK JJAHHOTO BECOMOT'O MOCTHATAJIIFHOTO (pakTopa
HC noctoBepno Bospacran: aus II rpynnsi: BIII - 4,77
(95% AU: 2,63-8,68), BP - 2,17 (95% U: 1,57- 3,0),
AP = 0,37; a 111 HETOHOLIEHHBIX CO CPOKOM T'eCTaIlui

LI

Ukrainian scientific medical youth journal, 2021, Issue 4 (127)
http://mmj.nmuofficial.com

114


https://portal.issn.org/resource/issn/1996-353X
https://portal.issn.org/resource/issn/2311-6951
https://creativecommons.org/licenses/by/4.0/
http://mmj.nmuofficial.com

Ukrainian Scientific Medical Youth Journal
Issue 4 (127), 2021
Creative Commons «Attribution» 4.0

CIPOMOXKHOCTI MIOKapy JIIBOTO IUTYHOUYKA acOIlFOBa-
110 13 *kiHovoto crartio (s @B r=0,94, P=0,0001, mist
OV — r=0,94, P=0,0001) Ta kimbKicTIO 110 MPOBEACHOI
iHoTpomHoi miaTpumMkn (st PB r=0,68, P=0,043, nis
®V — r=0,71, P=0,03). Bucuosku. [IpoBencuuii anai3
exokapaiorpadiuHuX MOKa3HUKIB BUSBHB Y TPYIIi Iepe/-
YaCHO HAPOKCHHX JITEH MPIMHUUA KOPEIAIIHHUN 3B)s-
30K (ppaxilii BUKHIY 3 MIPOBEACHHAM CEPLIEBO-CYTUHHOT
peanimanii oapa3sy micisa HapomkenHs (r=0,64) ta Tpu-
BaJIICTIO BBEJICHHS IHOTPOIHUX Tpemnapartis (r=0,68).

Kuio4oBi cJ10Ba: HOBOHAPOKEHUH; HEOHATATHHUMN
CEIICHUC; CEPIIEBO-CY/IMHHA CUCTEMA.

ISSN 1996-353X
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Menee 32 uemens (IIB moarpymma) COOTBETCTBEHHO:
BIII - 27,44 (95% [U: 11,73-64,19), BP - 7,55 (95%
JU: 5,58-10,21), AP - 0,65. C moMoInIbIo MpOBEICHHOTO
KOPPEJSILIMOHHOTO aHajn3a MOKa3aHo, YTO y MPEXIeB-
PEMEHHO POXIEHHBIX neTed, crpamatoux HC, poct
(YHKLIMOHAJIBLHON CIIOCOOHOCTH MHOKapza JIEBOTO XKe-
JyIOYKa accOLMMPOBAJIO C >KeHCKUM mosioMm (ans OB
r=0,94, P=0,0001, st Y - r=0, 94, P=0,0001) u xonu-
YEeCTBOM CYTOK NPOBEIECHHONH MHOTPOITHOM MOJAEPIKKH
(mmst @B 1=0,68, P=0,043, must @Y - r=0,71, P=0,03).
BeiBojibl. [IpoBeneHHBIN aHanu3 3xokapauorpadmuue-
CKUX IOKa3aresiel oOHapyXui B TpyIie HEJOHOIIEH-
HBIX HOBOPOX/ICHHBIX MPSAMYIO KOPPEISLHOHHYIO CBA3b
¢pakuuu BbIOpOCa ¢ MPOBEACHUEM CEPIAEYHO-COCYAH-
CTOW peaHmMaIuu cpaszy mnocie poxuacaus (1=0,64) u
MIPOIOJKUTENBHOCTHIO BBEIEHUSI MHOTPOIHBIX Iperna-
paroB (1=0,68).

KiroueBble cioBa: HOBOpO)KI[eHHLIﬁ; HCOHAaTajlab-
HBII CCIICUC; CEPACYHO-COCYAUCTAas CUCTEMA.
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ASSESSMENT LEVEL OF PHYSICAL ACTIVITY AND PSYCHO-EMOTIONAL
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Abstract: deterioration of epidemiological situation in the country and educational institutions due to the
spread of coronavirus infection prompted the government to change the educational process and move it to dis-
tance learning. Psychological support and assistance of future doctors are critical, as, in our country, there is a
growing shortage of medical staff, namely doctors, during the COVID-19 pandemic. One way to solve the above
problems is to study students of higher medical institutes (SHMI) views on the transition to distance learning,
which is essential to identify weaknesses and issues in the higher medical institutions of our country and to pur-
posefully take measures to improve the pedagogical process based on identified needs. The aim of our research
includes assessment of the level of physical activity and psycho-emotional health of the higher medical education
seekers’ of the healthcare field specialty 222 medicine using distance education under quarantine conditions
(additional psycho-emotional impact) and establish ways for improving it with a combination of distance educa-
tion and different psycho-emotional impact. A survey was conducted among 155 Bogomolets National Medical
University SHMI of the st and 2nd year of study. Developed by us questionnaire have included questions about
the assessment of the educational process organization (at the classroom and at «distancey»), SHMI routine (work
and leisure), namely amount of their spending time for sports and on the gadget use. Significant attention had
been given to SHMI assessment of their health, psycho-emotional state, and level of adaptation during the study.
During processing results of the motor activity study of surveyed SHMI had been revealed an insufficient level
of motor activity. Thus, only 14% of SHMI do morning gymnastics, 29% of respondents go in for sports three
times a week. We also found that a significant proportion of respondents have not enough duration of night sleep,
which negatively affects the study’s success and potentially worsens their health. Analysis of the surveyed SHMI
work and rest schedule shows that most SHMI sleep at night on weekdays for 6 to 7 hours (72%). 25% of respon-
dents have a sleep duration of up to 5 hours and only 3% of respondents have slept more than 9 hours. However,
chronic insomnia can gradually lead not only to diseases but also to disorders such as, decreasing concentration
memory impairment, reduce performance and work efficiency. Significant mental and psycho-emotional overload
during distance education requires establishing of physiological day regime.
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Assessment of the functional state of SHMI allows timely attention and identifies certain risk groups among
SHMI. Currently, distance education is developing rapidly due to quarantine restrictions, the rapid development
of the Internet, and the constant improvement of communication methods. Therefore, it is essential to improve the
effective organization of distance education in terms of providing SHMI with the required level of knowledge and

paying due attention to problem issues.

Keywords: surveys and questionnaires, distance education, students, universities, mental health.

Introduction. Deterioration of epidemiological situ-
ation due to the spread of coronavirus infection prompt-
ed the government to take care of the population’s health
and preserve the working capacity of the population of
Ukraine, change the educational process, and transfer it
to distance learning. Much of the world’s higher edu-
cation institutions have switched to distance or blended
education. In Ukraine, distance learning has also been
introduced in higher education institutions, particularly
in medical universities like Bogomolets National Med-
ical University, Bukovinian State Medical University,
and National Pirogov Memorial Medical University
Vinnytsya, etc.

According to the order of the Ministry of Education
and Science of Ukraine dated 16.03.2020 Ne 406, «On
organizational measures to prevent the spread of corona-
virus COVID-19» was issued order Bogomolets National
Medical University 18.03.20 Ne 160 «On the organization
of distance learning of the students (interns) during quar-
antine COVID-19». Education for students of Bogomo-
lets National Medical University has been carried out on
the distance learning platform LIKAR NMU.

The order of the Ministry of Education and Science
(MES) of Ukraine from the MES of Ukraine dated
14.05.2020 Ne 1/ 9-249 «Regarding the organization of
current, semester control and certification of students us-
ing distance technologies» include some recommenda-
tions. Those proposals have practical use in those cases
when students have no possibility to offline study at the
university or college. This process can be affected by
man-made disasters, natural disasters, quarantines, epi-
demic outbreaks, etc.

People with violation of the usual rhythm of life (for
example, during the pandemic COVID-19) (Ivanova LS,
2020, Yurieva LM & Shornikov AV, 2021) have a high-
er risk of the emergence of psychological disorders, loss
of ability to satisfy basic needs, distortion of awareness
of the social role, etc. The use of restrictive measures
including quarantine has an impact on obtaining neces-
sary knowledge by medical students and on society as
a whole (Yuryeva LN et al., 2020, Khanyukov OO, etc.,
2020). Also, it led to increasing of the digitalization of
students’ educational process, that including the active
use of distance education methods (Kholodova, Yu.B.,
2020, Yurieva LM & Shornikov AV, 2021). It can cause
depression for people from 18 to 24 years old, obsessive
thoughts, and panic attacks, the root cause of which may
be the fear of contracting an infectious disease. Pro-

longed mental stress caused by COVID-19 is a source of
anxiety (Ohorenko, VV & Shornikov, AV, 2019), and this
can affects the individual’s protection mechanisms from
stress and leads to the development of psychosomatic
disorders. Some researchers (Martin A., Chilton J. 2020)
believe that depressive disorders and suicidal thoughts
are more common for medical students than for their
peers studying in other educational institutions. Studies
of the researchers from the United States (Thomas L.
Schwenk et al., 2010) showed that medical students from
the University of Michigan Medical School demonstrate
higher rates of depression (14.3%) from moderate to se-
vere depressive disorders. Also, research has shown that
students of third and fourth courses have more often sui-
cidal ideation (7.9%) than first and second-year students
(1.4%), medical students are less often seek medical help
(Chandratre S., 2020). In addition, some studies have
shown that medical students have demonstrated the ini-
tial level of mental health problems, including «burnout
syndrome,» mental stress (Molodynski, A., 2020, Scott J
Halperin, 2021). During the COVID-19 pandemic, psy-
chological support and assistance for future doctors are
essential because in our country is a growing shortage
of medical staff; first of all, doctors of some fields such
as emergency care, resuscitation, general practitioners -
family medicine. One way to solve the above problems
is to study students’ views on the transition to distance
learning, which is essential to identify weaknesses and
issues in the higher medical institutions of our country
and to purposefully take measures to improve the peda-
gogical process based on identified needs.

Our study aimed to assess the state of the level of
physical activity and psycho-emotional health of stu-
dents’ first and 2nd level medical education in the field
of health care in the specialty 222 medicine using dis-
tance learning in quarantine measures. Also, we want to
establish ways to improve it with a combination of dis-
tance learning and additional psycho-emotional impact.

Methods. We conducted a survey among 155 Bo-
gomolets National Medical University students of the
Ist and 2nd year of study. The sample is representative
(sample calculation was performed by use of licensed
program IBM SPSS Statistics Base v.22). According to
the questions of the questionnaire, which have developed
by the staff of Bogomolets National Medical University
together with NSC «Institute of Biology and Medicine»,
a survey was carried out remotely at a convenient time
for respondents. By e-mail, we sent to students a link
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with questionnaire (Google-Forms). According to the
Law of Ukraine «On Personal Data Protection» (2010),
the survey was analyzed the anonymous primary infor-
mation that has received from students.

Criteria for inclusion of students were: training
course (first or second), the form of education (full-
time). The exclusion criterion was the age of respon-
dents (over 24 years old) and in that case when students
declined the questionnaire. Processing of statistical data
was performed by the licensed program IBM SPSS Sta-
tistics Base v.22, which is used to analyze qualitative
data (Huryanov VG et al., 2018), Fisher’s angular trans-
formation method, Mac Nemar criterion (subject to the
Yates Amendment).

The questionnaire has included questions that are
aimed at assessing students of higher medical institutes
(SHMI) the level of physical activity and psycho-emo-
tional state of health, namely: assess the educational pro-
cess organization (at the classroom and at «distance»),
work, and SHMI leisure. The issues of work and leisure
were included in the following questions: the amount of
spending time for sports and on the gadget use. Particu-
lar attention did pay to SHMI assessment of their health,
psycho-emotional state, and level of adaptation during
the study. Anthropometric indicators of SHMI were
also taken into account, particularly body weight and its
change during distance learning. The educational process
took place in classrooms and remotely at the platform
LIKAR NMU with the use of teaching materials in text
form, presentations and videos, and elements of interac-
tive learning (discussion, brainstorming, case method).

Results. According to the study results, it is founding
that women (81.3%) predominated among the surveyed
SHMI. The age of the respondents ranged from 18 to 24
years. We found that 27% of SHMI have chronic diseas-
es: 14.5% are ophthalmic (myopia, dry eye syndrome),
6.5% otolaryngological (chronic tonsillitis), 4% of gas-
trointestinal tract diseases (chronic gastritis, chronic
pancreatitis), and 2% for infections of other organs and
systems (hypotension, migraine, psoriasis).

According to the survey, the bodyweight of SHMI
during distance learning increased to 5 kg in 32%, sig-
nificantly (over 5 kg) increased by 6%, decreased to 5
kg in 20%, remained unchanged in 42% of SHMI. The
information obtained correlates with the data that 31%
of SHMI do not exercise, 29% of respondents go in for
sports three times a week, 24% — twice a week, 16% —
once a week. In our analysis of the scientific literature,
we have found that overweight and obesity, and related
health problems, require considerable attention to this
problem, as the number of overweight SHMI is grow-
ing steadily in today’s world. The survey had conducted
with SHMI preparing to become doctors, so they should
have enough knowledge of a healthy lifestyle and adhere
to bodyweight standards. However, the data found in our
study indicate a lack of attention paid to this problem.

ISSN 1996-353X
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In the pandemic’ context and distance education, there
has been a decrease in SHMI physical activity and an
increase in the time SHMI spend at home in front of
computers. The lifestyle of modern SHMI often includes
many adverse factors that can lead to being overweight.
Among the most common factors are poor diet, seden-
tary lifestyle, and lack of exercise. It is necessary to pay
attention to the above problem, as timely correction of
body weight in young people can regard as the primary
means of preventing obesity in adulthood.

When analyzing the work and rest schedule of the
surveyed SHMI, it found that the vast majority of SHMI
sleep at night on a weekday for 6-7 hours (72%). In 25%
of respondents, the sleep duration is up to 5 hours, only
3% sleep more than 9 hours. However, on the weekend,
the share of SHMI who sleep more than 9 hours increas-
es to 61%, SHMI who spend 6-7 hours on sleep is 38%,
sleep up to 5 hours on the weekend was only on 1% of
respondents. Insufficient night sleep of SHMI can attri-
bute to the fact that 18% of SHMI combine work with
study, 82% — spend time only on reflection. The com-
bination of research and work allows SHMI to improve
their financial situation, teaches them to make decisions
independently, helps to develop independence and re-
sponsibility. Employment in the future specialty helps to
get better acquainted with the chosen profession, acquire
professional knowledge and skills, gain experience in the
thing, and later, after graduation, gain competitive advan-
tages in employment. Also, among the advantages, in the
case of work in the specialty, we can note the emergence
of a professional interest in a particular topic, which al-
lows you to choose your future professional specializa-
tion better. However, the combination of study and work
has disadvantages: SHMI has a shortage of time, which
leads to a decrease in the quality of education. Most
SHMI sacrifice sleep to free up free time. Unfortunately,
a significant number of SHMI do not follow the daily
routine. Very often, young people deprive themselves of
enough sleep at night. However, chronic insomnia can
gradually lead to many diseases and decreased concen-
tration, memory impairment, decreased performance,
and efficiency. According to (Horobey MP et al., 2013,
Estevan I, Sardi R, 2021), SHMI need to sleep 7-9 hours
a day for good health and a high-efficiency level.

The negative impact of reducing rest at night is ex-
acerbating by decreasing the time that higher education
SHMI devote to physical activity. According to the lit-
erature (Horobey MP and others, 2013, Soldatenko SA,
2011), physical activity has a pronounced positive effect
on health when a person is active in sports for 6-8 hours
per week, walks in the fresh air for at least 2-3 hours
for a day. According to our survey, only 7% of SHMI
spend 2-3 hours or more outdoors on weekdays (school),
61% — on weekends.

SHMI insufficient time for sleep and rest can lead
to physical and emotional overload, hurting young peo-
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Table 1. Interval assessment of the frequency of manifestation of a satisfactory duration of time allocated by
SHMI for physical activity and sleep on weekdays

Frequency of manifestation of a satisfactory

Significance level,

Sign Sample size indicator b
abs. number % (95% PI)
Physical activity 82 52,9 (45-60,7)
n=155 p<0,001
Sleep 5 3,2 (1-6,6)

ple’s psycho-emotional state. In recent years, research-
ers (Malkhazov, OR, 1976-2000) note that current SHMI
has characterized unsatisfactory indicators of both level
of physical activity and emotional health.

SHMI level of physical activity and mental health is
considered an essential aspect of research in the context
of a nation’s health, its scientific, social, and human po-
tential. The risks of occurrence or exacerbation of exist-
ing diseases increase in the period of increased mental
and emotional load, entrance exams, sessions, crises
of adolescence, predisposition to depressive disorders.
According to many studies, modern people has charac-
terized by the development of mental disorders. First,
it is necessary to allocate the depressive disturbances,
followed by self-criticism (asthenia, anxiety, hypochon-
dria). According to the latest data, depression predomi-
nates in 9% of working-age and 5-6% of minors. Domes-
tic researchers (Yevchenko NO, 2011) predict the further
development of this pathology in the coming years.

The probability interval has determined by the Fisher
angular transformation method (significance level p =
0.05). Qualitative assessment was performed of such
indicators in SHMI as physical activity, length of time
spent on sleep, and psycho-emotional state. Indicators
received values satisfactorily and unsatisfactorily. Thus,
when assessing the indicator of physical activity, the sat-
isfactory group included respondents engaged in physi-
cal activity 2-3 times a week. The unsatisfactory group
included SHMI who do not have weekly physical activ-
ity and exercise no more than once a week.

In the satisfactory group, when assessing the length of
time allocated by respondents to sleep, respondents were
included that on weekdays to sleep 8 hours or more. In
the unsatisfactory group were SHMI who spend less than
8 hours of sleep on weekdays. When analyzing the psy-
cho-emotional state of the respondents had also made into
two groups: the satisfactory group included SHMI who

rated their condition at eight or more points and the un-
satisfactory group at seven and below points, respectively.

We found the difference (Table 1) is that the frequen-
cy of good physical activity (52.9% (95% CI 45% —
60.7%), which SHMI perform weekly is higher (p
<0.001), than the frequency of adequate time allocated to
sleep by them (3.2% (95% CI 1% — 6.6%). The data ob-
tained indicate a systematic lack of sleep on a weekday.

We used the McNemar test (based on the Yates
amendment) to compare related samples to compare
sleep and physical activity SHMI. After calculations, we
have obtained the following values Chi-square = 57.55,
the number of degrees of freedom k = 1; the difference
at the level of significance p <0,001. Thus, we can argue
that the duration of physical activity affects the sleep
time on weekdays in SHMI (p <0,001).

The difference (Table 2) is that the frequency of good
physical activity (52.9% (95% PI145% — 60.7%), which
SHMI perform weekly is higher (p <0.001) than the fre-
quency of satisfactory assessment of psycho-emotional
state in which SHMI assess themselves (29.7% (95% PI
22.8% — 37.1%). After analyzing the information ob-
tained, we can conclude that more than two-thirds of all
respondents are dissatisfied with their psycho-emotional
state during the remote teaching.

Mac Nemar’s criterion (based on the Yates Amend-
ment) compares the psycho-emotional state of SHMI and
their physical activity in related samples. The calculation
yielded the following: Chi-square = 5.68, the number of
degrees of freedom k = 1, a difference in the level of sig-
nificance p = 0.017. Thus, we can argue that physical ac-
tivity affects the subjective assessment of SHMI (Fig 1)
when they assess their psycho-emotional state (p=0.017).

Discussion. Nowadays learning, particularly dis-
tance learning, is a complex process and requires SHMI
to spend a lot level of physical activity and mental effort,
emotional stability, constant concentration, and system-

Table 2. Interval assessment of the frequency of manifestation of a good duration of time allocated by SHMI for
physical activity and a satisfactory level of evaluation of SHMI psycho-emotional state

Si Sample Frequency of manifestation of a satisfactory indicator Significance level,
ign .
B size abs. number % (95% PI) P
Physical activity 82 52,9 (45-60,7)

n=155 p=0,017
Psycho-emotional state 46 29,7 (22,8-37,1)
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Fig 1. The influence of physical activity on the psycho-emotional state

atic allocation of time to complete tasks from the unit of
independent preparation for classes. A significant amount
of information, lack of habit to work remotely, need for
adaptation to the educational process during pandemic
conditions about COVID-19, insufficient time for sleep
and rest can lead to physical and emotional overload,
which negatively affects the psycho-emotional state of
youth. According to our survey, 25% of SHMI live in a
dormitory, and 75% — live in their apartments or rent
housing. These data compare with the fact that only 67%
of SHMI consider their workplace comfortable to study,
and 33% — are forced to work in less comfortable con-
ditions. Those results are significant for us because 76%
of SHMI spend more than 4 hours on their homework.
The most favorable factor for improving mental ac-
tivity is the activation of motor activity. We know that
adequately organized physical activity and optimal phys-
ical activity directly affect physical fitness and cognitive
performance preservation and improvement. Scientific
also know that human health is 50% dependent on life-
style (Rovnyy AS et al., 2014). Optimal physical activity
has considered being one of the essential components
of human health. The implementation of regular health
classes based on increasing motivation for weekly ex-
ercise, CrossFit, cardio training will help SHMI join to
the physical education program and increasing physical
activity. This aspect is relevant for the comprehensive
development of youth and requires (Yadviha YP et al.,
2009) further in-depth study. According to our survey, a
significant proportion of SHMI (50%) have never done
morning exercises (motor), 35% — sometimes do, and
only 14% of respondents often do exercises. According
to the literature (Arefyev, 2014) revealed a clear rela-
tionship between motor activity and functional capabili-
ties of the body. Scientists know that the features of skel-
etal muscles are related to the operating state of various
organs and systems. Researchers have proved (Yadviha

YP et al., 2009) that systematic motor activity restores
and increases the body’s energy potential, adaptive re-
serve and affects life expectancy. The optimal type of
recreation is the active type, which helps to restore all
types of efficiency. Switching from physical activity and
intellectual work primarily helps to increase human per-
formance (Yadviha YP et al., 2009), and secondly, im-
proves the body’s coordination mechanisms.

Properly organized physical activity can improve not
only the physical fitness and also the mental capacity of
SHML.

Thus, we can highlight the advantages of distance
learning, such as self-organization skills, improving the
effectiveness of acquired skills for continuous indepen-
dent work, self-improvement. It is important to note that
this form of educational process also has economic ad-
vantages — SHMI does not need to spend money on
transportation and daily needs.

The disadvantages of this educational process are
an insufficient physical activity of SHMI, which leads
to overweight, violation of the daily routine of respon-
dents, SHMI dissatisfaction with their psycho-emotional
state, and inadequate night sleep duration (especially on
weekdays). Currently, distance education is developing
rapidly due to quarantine restrictions, the rapid devel-
opment of the Internet, and the constant improvement
of communication methods. Therefore, it is essential to
improve the effective organization of distance education
and provide SHMI with the required level of knowledge
and pay attention to problem issues.

Conclusions. During the assessment of the level of
physical activity and psycho-emotional state of Bogomo-
lets National Medical University SHMI health in condi-
tions of distance learning form, we established that:

1. Physical activity affects the subjective assessment of

SHMI when they assess their psycho-emotional state

(p=0.017);
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2. The duration of physical activity affects the time of
sleep on weekdays in SHMI (p <0,001);

3. A significant number of respondents do not have
enough sleep at night, which negatively affects the
success in education and potentially worsens their
health;

4. Mental and psycho-emotional overload during the
distance form of education requires establishing of
physiological day regime. Assessment of the SHMI
functional state will allow timely attention and iden-
tify certain risk groups among SHMI.

Obtained during the survey data will allow further
prevention work with risk groups and correct students’ of
higher medical institutes health during the learning pro-
cess and provide measures to normalize and regulate their
level of physical activity and psycho-emotional state.
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Proposed future measures will maintain the level of
health of SHMI.
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OLIHKA ®I3UYHOI'O TA ICUXO-
EMOLIIHOI'O CTAHY 3I0POB’SI
CTYJIEHTIB HMY 3A YMOB OPTAHI3ALII{
TACTAHIIITHOT ®OPMH HABUYAHHSI

Kanamyenko Ceitianal, Jlynak OJiena’,
I'pun3oBCchbKMiT AHaTOMIT,

Kopanbuyk Osexcanap?, Maprunenko Cepriii,
Konapariok Muxosa’

! kaenpa MEeTUIIMHN HAM3BUIAHHNX CUTYAIliH
Ta TakTU4HOI Menuuuau HMY
iMeHi O.0. boromosnbiis, Ykpaina

2 K.MeJ1.H., Kadeapa MEAUIMHN HaA3BUYANHIX
CUTYyallii Ta TAKTUIHOI Meauia HMY
imeni O.0. boromonbiis, Ykpaina

3 m.MemH., npodecop, kKabenpa MeaUIIHHA
HAJA3BUYAWHUX CUTYAIlli Ta TAKTHYHOI MEITUIITHH
HMY imeni O.0. boromosbis, Ykpaina

4 m.mem.H., npodecop, kadempa aHaTOMIi
Ta marosnoriynoi ¢izionorii HHII «IacTuTyT
010JI0Tii Ta METUIIMHWY, YKpaiHa

5 kadenpa MEIUIMHYA HAI3BUYANHUX CUTYAIlil
Ta TakTuyHOl Menuimau HMY
imeni O.0. Boromonbiis, Ykpaina

¢ k.Me.H., kKadezapa ririenn Ta exosnorii Nel HMVY
iMeHi O.0. boromorbiist, Ykpaina

Anotaunisi: IloripiieHHs €mieMioNoTriyHOTO CTaHy
B JIepKaBi Ta, 30KpeMa, B OCBITHIX 3aKJialax BHACIIIOK
PO3IMOBCIOMKEHHS KOPOHABIPYCHOI iH(DEKIil, COHyKa-
JIO YpSJ 3MIHUTH OCBITHIH Mpoliec Ta MepeBECTH HOTO
Ha aucTaHmiiay (opmy. IlcuxonoriyHa migTpuMKa Ta
JonoMora MaOyTHIX JiKapiB BOadaeTbcs KPUTHYHO
3HAYYIOIO, TaK K y HalIiil KpaiHi HapocTae mpodiaema
HecTayl MEMYHOTO MEePCcOoHAally, a caMme JIiKapiB MiJ yac
nauaeMii COVID-19. OnHuM IIISXiB BUPILICHHS BHIIC-
BKa3aHUX MpoOJieM € BUBYCHHS TyMKH CTYACHTIB IIOI0
Tepexo/ly Ha JUCTaHIINHY (opMy HaBYaHHS, IO BKpai
HEOoOXiTHO JUIS BUSBJIICHHS C1a0KUX MicCIlh Ta MpooOIeM y
JISUTBHOCT] BUIIMX MEIWYHUX 3aKJIa/1iB HAaIIoi KpaiHu Ta
JUIA LiJIECTIPSAMOBAHOTO MPOBEACHHS 3aX0/iB 3 IPUBOILY
BJOCKOHAJICHHS MEAaroriyHoro Mpolecy 3 ypaxyBaH-
HSIM BUSBIICHHUX MOTPe0. METO0 HAIIOro JOCITiHKEHHS
€ OIliHKa piBHA (I3UYHOT aKTUBHOCTI Ta IICHXO-EMO-
IHHOTO 37I0pOB’sl 3700yBayiB BUIOT MEAUIHOI OCBITH
(3BMO) B raiy3i 0XOpOHH 3/I0pOB’sl 3a CIICIiaTbHICTIO
222 MeaWIMHA TPU 3aCTOCYBaHHI JUCTaHIlIHOI (op-
MU OCBITH B YMOBaX KapaHTHHHUX 3aXOiB (IIOHATKO-
BHU TICMXO-EMOIIHHHI BIUIMB) Ta BCTAHOBUTH IUISXH
IIOI0 MOXITMBOCTI HOTO ITOKpAICHHS 33 YMOB ITO€]-
HaHHS TUCTaHIIHHOI (GOPMHU HaBYaHHS Ta JOAATKOBOTO
MICUXO0-eMOLiIfHOTO BIUIMBY. [IpoBeeHO aHKETYBaHHS
155 3BMO 1-2 xypcy HMY. Po3pobnena Hamu aHKeTa
BKITIOYAJIA TUTAHHS PO OIIHKY OpraHi3allii HaB4aabHO-
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OIIEHKA YPOBHS ®M3HYECKOM
AKTUBHOCTH U IICUXO-
OMOIIMOHAJIBHOI'O COCTOSIHUSL
310POBbsA CTYAEHTOB HMY TP
OPTAHM3AIINA JUCTAHIIMOHHOMN ®OPMBI
OBYYEHUA

Kanamyenko Cerianal, Jlynaxk Enena?,
I'punsoBchkmii Anaroauii’, Kopaabuyk
Anexcanap’, Maproinenko Cepreii®, Konapatiok
Huxounaii®

! kadenpa MeAUIMHBI YPE3BBIYANHBIX CHTYalNi
U TakThuueckor Mmeauuuael HMY umenn A A.
Bboromoneua, Kues, Ykpauna

2 K.M.H., Kadeapa MEIUIHHbI YPE3BbIYaiHBIX
cuTyanui u Taktudecko menuuuasl HMY umenu
A.A. boromonbiia, Kues, Ykpanna

3 n.M.H., mpodeccop, Kadeapa MeIUIHHBI
YpE3BhIUANHBIX CUTYALM U TAKTUYECKON
Mmeauiael HMY nmenn A.A. Boromonsna, Kues,
YkpauHa

4 1.M.H., mpodeccop, kadeapa aHATOMHUHU K
natosiornueckoit puzmonornn HHIT «MHCTHTYT
Ouonoruy 1 MenmuIUHEDY, Kues, Ykpanna

3 kadenpa METUIMHBI YPE3BBIYAMHBIX CUTYALHI
U TakTHueckor Mmeauirael HMY umenn A A.
Bboromonsna, Kues, Ykpanna

% K.M.H., Kadeapa ruruens! u sxonoruu Nel HMY
nmeHu A.A. boromoneua, Kues, Ykpanna

AHHOTADMSA: YXy[IUIEHHE HIHAEMHOIOIHYECKOTO
COCTOSIHHS B TOCYJIapCTBE U, B TOM YHUCIIE, B YUPEK/Ie-
HUSX 00pa30BaHMs B pe3yJbTaTe PaclpoCTPaHEHUs KO-
POHABHPYCHON WH(EKIUH, MOOYIHIO MPaBUTCIHCTBO
U3MEHUTHh 00Pa30BaTeIbHBIN MIPOLECC U MEPEBECTH €TI0
Ha JUCTAaHOUOHHYIO ¢opmy. Ilcmxomormueckas mon-
JIEpXKKa U TIOMOIIb OyIyIIUM BpadyaM €CTh KPUTHYCCKH
3HaYMMOMW, TaK KaK B Hallled CTpaHE YBEIMYMUBAETCA
mpobJemMa HeXBaTKU MEJUIIMHCKOTO MepcoHasa, a UMeH-
HO Bpadeil Bo Bpems nangemun COVID-19. Onnum u3
myTel pelIeHHs BbIIIEYKa3aHHBIX IpOOIeM SBISETCS
H3y4yeHUE MHEHHUsS CTYIACHTOB O IIepexoie Ha JAHUCTaH-
IIHOHHYIO (popMy 0OydeHHUs, 4To KpaifHe HEoOXoAnMOo
JUTSL BBISIBJICHUSI Ca0BIX MECT W MpoOJeM B JiesTellb-
HOCTH BBICHIMX MEIMIMHCKUX Y4YEOHBIX YUpeKICHHMA
Halllel CTpaHbl U IJIs LIEeJeHAPaBICHHOTO NMPOBEACHUS
MEpPONPUATHI 1O OBOY COBEPILIEHCTBOBAHUS Ie1aro-
THYECKOTO TIPOIIECcca ¢ yUETOM BBISABICHHBIX MTOTPEOHO-
creit. Llenpro HaIEro MCCIICIOBAHUS SBIACTCS OICHKA
ypoBHS (pHU3HUECKON aKTUBHOCTH M TICHXO-3MOIIMOHAIb-
HOTO 3JI0POBbsI COMCKATeJel BBICIIETO MEIUIIUHCKOTO
obpazoBanus (CBMO) B oOnacTu 3IpaBOOXpaHEHHS
M0 CIEeNUATbHOCTH 222 MeNWIHA TpHU TMPUMEHEHHH
JIUCTaHIIMOHHOM (hOpMBI 00pa30BaHUs B YCIOBUAX Ka-
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ro Mporecy (ayJUTOPHOTO Ta JUCTAHIIIHOTO), PO3IIO-
pAnok mparii Ta Biamounnky 3BMO, a came KiJbKiCTh
gacy, 0 BHIUIIETHCS Ha CHOPT Ta Yac, IMPOBEACHUMA
3a rajpkeramu. OcoOnuBa yBara NMPHIUTIIACH OIIHII
3BMO craHy CBOTO 3I0pOB’sI, ICHXOEMOIIHHOTO CTaHy
Ta OLIHIOBAHHIO CBOTO PiBHA aJanTalii mijJ yac HaBuaH-
Hs1. Pe3ynbratu JOCHiIKeHHST PyXOBOi aKTUBHOCTI OITH-
tyBaHuX 3BMO BUSBIIN HENOCTaTHIN piBEHH PyXOBOL
aktuBHOCTI. Tak, jume 14% 3BMO poOuths paHkoBy
TIMHACTHKY (pyXaHKy), 29% ONHTYBaHHX 3aliMalOThCS
CIIOPTOM TpPHU pa3d Ha TIDKACHB. Takok HAMU BCTaHOB-
JICHO, 10 y 3HAYHOI YaCTHHU OIHMTYBAHHUX HEIOCTATHS
TPHUBANICTh HIYHOTO CHY, II0 HETATHBHO IO3HAYAETHCS
Ha YCHIIIHOCTI HABYAHHS 1 MOTEHIITHO MOTIpIIy€e CTaH
ix 3mopoB’s. Ilpu aHamizyBaHHI PO3NOPSOKY Mpali Ta
BiMOYMHKY onutyBaHux 3BMO BusiBIcHO, 0 y mepe-
BakHoi Oubmmocti 3BMO (72%) HiuHUMil coH y OymHii
IeHb TpuBae 6-7 roguH. Y 25% ONUTYBaHUX TPUBAIICT
CHY Mae J10 5 roauH, jguine 3% crnuTh OiIbIne 9 TovH.
[Ipote, XpoHIYHE HETOCHUITAHHS MOCTYIIOBO MOXE TIPH-
3BECTH SK JI0 HU3KH 3aXBOPIOBaHb, TaK 1 IO 3HWKCHHS
KOHIICHTPAIlli yBard, MOTIPIICHHS MaM’sITi, 3HHKCHHS
VCHIIIHOCTI Ta Mpare3iaTHOCTi. Benuke po3ymoBe i
ICUXOEMOLITHE HABAHTAXKEHHA I 4Yac AUCTAHLINHOL
(hopmu 0CBiTH MOTPeOy€e BCTAHOBICHHS (Pi310J0TTUHOTO
PEKUMY ITHSL.

Omuinka ¢yHkioHamsHOro ctany 3BMO no3Bosisie
CBOEYACHO 3BEPHYTH yBary Ta BUAUINTH OKpEMi rpymu
pu3uky cepen 3BMO. Huni nucranmiiina ¢popma ocBi-
TH PO3BHBAETHCS B IIAJCHOMY TEMITi, K HACIIIOK Ka-
PaHTUHHUX OOMEKEHb, OypXJIHBOTO PO3BUTKY IHTEPHET
MepeXi Ta MOCTIHHOTO MOKpAIICHHS KOMYHIKaI[iiHUX
cmoco0iB. ToMy, BKpail akTyaJlbHHUM ITHTaHHSIM CTa€e
MOKpAaIeHHs e()EeKTHBHOT oOpraHizamii JUCTaHIIHHOT
(dbopMHU OCBITH, B aCIEKTi HE JINIIC HAJTaHHS CTyICHTaM
MOTPiOHOTO PIBHS 3HAHB alle W MPUAUICHHS HAJICKHOL
yBaru BU3HAYCHUM MTPOOIEMHHUM ITHTAHHSIM.

KaiouoBi cioBa: OIMUTYBaHHSA Ta aHKETH, AUCTAH-
HiﬁHe HaB4YaHHs, CTYACHTH, YHiBepCI/ITeTI/I, MCHTAaJIbHE
30pOB>4.
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PAHTUHHBIX MEPONPHUATHH (IOMOTHUTEIBFHO MCHXO-3-
MOLIMOHAIIEHOE BO3ICUCTBHE) U ONPEICICHUE IyTH O
BO3MOXKHOCTH €r0 YIYYIICHUS B YCIOBHAX COYCTAHHUS
JIUCTAaHIMOHHON (HOPMBI OOYUEHHS W TOMOTHUTEIHHO-
ro TICHXO-3MOIIMOHAIBHOTO Bo3aelcTBus. [IpoBeneHo
anketupoBanue 155 CBMO 1-2 kypca HMYV. Pazpa-
OoTaHHas HaMH aHKETa BKJIIOYajia BOIPOCH! 00 OIEHKE
OpraHu3anuy yIeOHOTO mporecca (ayJUTOPHOTO U JAUC-
TaHIMOHHOTO), PaclopsAAoK Tpyaa u otasixa CBMO, a
UMEHHO KOJIMYECTBO BPEMEHH, BBIICISIEMOE HA CIOPT
U BpeMs, MPOBeJeHHOE 3a rajkeraMu. Oco0oe BHUMa-
HHUE YACISIIOCH OLCHKE CTYACHTaMH COCTOSIHHSI CBOETO
3I0POBBS, TICHXOIMOIIMOHAIBEHOTO COCTOSTHHS M OIICH-
K€ CBOCTO YPOBHS aJIallTalli BO BpeMs oOydeHus. Pe-
3yNBTaThl HCCIECIOBAHHS JIBUTATEIBHOW aKTHBHOCTH
onpamunBaeMbix CBMO 00HapyXHJIu HEI0CTaTOYHBIH
YPOBEHb JIBUTATENIbHOW akTUBHOCTU. Tak, Tonbko 14%
CBMO penaet yTpeHHIOI TUMHACTHKY, 29% onpoleH-
HBIX 3aHHMAIOTCS CIIOPTOM TPH pa3a B Hememro. Takxke
HAMH yCTaHOBJICHO, YTO y 3HAYUTEIBHOM YacTH OIpO-
MICHHBIX HEIOCTATOYHAS MPOIOKUTEIBHOCTE HOYHOTO
CHa, YTO HETaTHBHO CKa3bIBAETCS HAa yCIIEBAEMOCTH U
MOTCHIIUABFHO YXYAIIAeT COCTOSHUE UX 310poBhs. [Ipn
aHaJIM3€e pekuMa Tpya U oTasixa onpoueHHbx CBMO
BBISIBJICHO, YTO Y TofaBisitomero oonsmmactea CBMO
(72%) HOUHOU COH B OymHUH NEHb JUIUTCS 6-7 4acoB.
YV 25% onpoieHHbIX TPOJOIKUTENBHOCTD CHA ATTUTCS
He 0ojble 5 yaco, Bcero 3% crut 0ojbine 9 9acoB kK
pany. OnHaKO XpOHUYECKOE HEJOCHIIIaHUE MOCTENIEHHO
MOXKET IPUBECTH KaK K psAAy 3a00JIeBaHUM, TaK U K CHU-
JKCHUIO KOHIICHTPAIIMY BHUMAHUS, YXYIIICHHE aMSsITH,
CHIDKEHHE yCIIeBaeMOCTH U paboTocriocoOHoCTH. boib-
IIasi YMCTBEHHAsI M TICHXOOMOIIMOHANIBHASL Harpy3Ka BO
BpeMsl JUCTaHUMOHHON (opmbl 00pa3oBaHUs Tpedyer
YCTaHOBKH (PH3HOIIOTHYECKOTO PEXKAMA JTHS.

Onenka (yHkipoHanpHoro cocrosaus CBMO mo-
3BOJIIET CBOEBPEMEHHO OOpaTUTh BHUMAaHHE WM BBIJE-
JUTH OTAEJbHbIE TpyIbl pucka cpeau CBMO. Ceiiuac
IUCTAaHIMOHHAs (hopma 00pa3oBaHHS pPA3BUBACTCS B
OemreHoOM TeMIe, KaK CIECICTBHE KapaHTHUHA, OypHOTO
Pa3BUTHS MHTEPHET CETH W MOCTOSHHOTO YITyYIICHHS
KOMMYHHKALMOHHBIX crioco0oB. IloaTomy, kpaiiHe ak-
TyaJbHBIM BOIPOCOM CTaHOBHTCS YIydIIeHHE d(PQek-
TUBHOH OpraHM3aluy JUCTAaHIUOHHON (GopMBI 00pa3o-
BaHMS B aCIEKTE HE TOJBKO IPEIOCTABICHHIE CTyICHTaM
HY>KHOTO YPOBHsI 3HAHHI, HO U OTBEACHUE IOJHKHOTO
BHUMAHUSI OTIPEICIICHHBIM IIPOOJIEMHBIM BOIIPOCAM.

KiroueBble ciioBa: OIIPOCHUKU U AHKETBI, JUCTAaH-
OHUOHHOC 06yquHe, CTYACHTBI, YHUBCPCUTCTBHI, MCH-
TAJIbHOC 3J0POBLC
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OIIHKA PU3UKY TA IPOI'HO3YBAHHSA MOKJIMBOCTI BUHUKHEHHSA
IrOCTPUX TOKCUYHUX E®EKTIB Y IPAIIIBHUKIB
ITPU POBOTI 3 IIPEITAPATOM OBEPOH PAIIIJ] 240 SC, KC

Tkauyenko Inna', AHTOHeHKO AHHA?

'AcripanT kadenpu ririean Ta exosorii Ne 1 HMYVY imeni O.0. Boromosibiis
2IT.men.H., mpodecop kadenpu ririeau ta exosorii Ne 1 HMYV imeni O.0. Boromosbirs

Anomauia: numanns 6e3KOHMPONILHO2O BUKOPUCHAHHS NECMUYUOI8 00CUMb 20CIMPO ROCMAE 8 cucmemi 0ep-
JHCABHO20 KOHMPONIO 3ACMOCYBAHHS XIMIYHUX 3ACO0I8 3aXUCTTY POCAUH MA HOCUMb 2100anbHUl Xapakmep. Aodoice,
BNUB XIMIYHUX Npenapamie cmaHo8umy Hebe3nexy NOMeHYitiHo20 MOKCUYHO20 NAUBY HA Npoghecitini ma Henpo-
ecitini xonmuneenmu. Tomy, 6ugUeHHs MaA NPOSHO3YBAHHI MONCIUBUX PUBUKIE HE2ATNUBHO20 BNAUBY NeCMUYUOIE €
He8i0 'EMHOI0 CKIA0080I0 NPU 8NPOBAONCEHHI IX 8 NPAKMUYHY OISIbHICMb CLILCLKO2OCHOOAPCHLKUX A NPUBAMHUX
gepmepcokux cocnooapems. Memoio 6y10 npoeHo3y8aHH UHUKHEHHSI 20CMPUX TMOKCUYHUX edheKkmis Y npayieHi-
K18, 3a0IIHUX Y 00POOKAX CIlbCbKO2OCNOOAPCHKUX KYIbMYP NPenapamami Hd OCHOBL HO8020 THCEKMuyudy cnipo-
Mmesighery ma npedcmasHuxa asepmekmunie — abamexmuny. Mamepianu i memoou 0ocrioxncenHs. /s po3paxyHky
KOeqhiyieHmie MONCIUBO20 THEANAYTUHO20 OMPYEHHS BUKOPUCTNATU (DI3UKO-XIMIUHT 61ACMUBOCTI | HOPMU BUMPAMU
docaioacysanux oiouux pevosun npenapamy Obepon Panio 240 SC, KC, memoouuni nioxoou [{CanlliH 8.8.1.002-
98, a 0ns1 BUBHAYEHHS MONCIUBOCINT BUHUKHEHHS 20CTPUX MOKCUYHUX edheKmis, 3 ypaxy8anHam 6ubipkogocmi ix Oii,
sukopucmanu memoouxy Cepecesa C.I, axa 6paxo8ye 08a wiiAxu NOMEHYIlIHO20 HAOX00HCEHHS XIMIUHUX PeuOBUH
00 opeanizmy — iHeanayiunul i Oepmanvruil. Pezynomamu. 32iono 3 «licieniunorw kracughikayicio necmuyuois 3a
cmyneHem Hebe3neyHOCmiy cnipomesigen ma abamekmun, a MaKo’C NPEnapamu Ha iXHill OCHOBI, GIOHOCAMbCS 00
1V xknacy nebesneunocmi 3a KoeiyicHmom MONCIUBO2O THeANAYIUHO20 OMPYERHS, AKUL cmanosus menue 0,5. 3a
NOKA3HUKAMU TH2ATAYIUHUX A 0ePMATbHUX Koeiyienmis subipkoeocmi 0ii 00Cai0HCy8aHi cnoayKu Oyau iOHeceHi
00 PeyosuUH 3 BUCOKOI BUDIPKOGICMIO Oii, OKPIM GeTUHUHU KOepiyicHmy iHeanayiliHo20 GNIUEY AOAMEKMUHY, AKULL
cmanoeus meruie 100 i 003601u6 8i0HeCmU CROTYKY 00 PEHO8UH 3 8I0HOCHO HU3bKOIO 8ubipkosicmio 0ii. Buctnosku.
Ompumari 0ani c8i0uams Npo HU3LKY UMOGIDHICMb GUHUKHEHHS 2OCIMPUX OMPYEHb NPU SUKOPUCIMAHHKI npenapa-
mie Ha OCHOGI THCeKmuyudie — cnipomesigheny ma adbameKmury, a MaxKox’c npo ix GIOHOCHY 6e3neuHicmb ma MAay
BIPOCIOHICMb Y BUHUKHEHHS 20CTPUX MOKCUYHUX e(heKmi8 NPpu HA0X00HMCeHHI IHeANAYIUHUM ULIAXOM Mda RPU NOMpa-
NAAHHI HA WKIDY.

KirouoBi c10Ba: nmecTuIiag, iIHCEKTUITUIH, JIETKICTh, XBOPOOU MPAIiBHUKIB CIITLCHKOTO TOCIOAApCTRA.

Beryn. Ilutanas Oe3nedHOro 3acTOCYBaHHS XiMid-
HOTO 3aXMCTY POCIMH arpapisiMu Ta pepMepaMu HOCUTb
mio0anbHuil XapakTep 1 Hece HeOesneKy, HacamIiepes,
JUIST CIIO’KMBAYiB, 00 €KTIB JOBKIUIIA, @ TAKOX Oe3roce-
PEIHBO JIJIS IPAIiBHUKIB, SIKi IPAIIOIOTH 3 HUMH (Ipo-
qana O.Y.,, 2018; SEEDS, 2021, para. 1-3). [IpoBigHe
Mmicue (Maike IOJNOBHHY) B CTPYKTypi IpodeciHHux
3aXBOPIOBaHb cepe]] POOITHUKIB CIIBCHKOTO TOCIOAAp-
CTBa CTAHOBIIATH OTPYEHHS XIMIYHUMH 3aco0aMH 3aXU-
cty pocnuH (AHToHeHKO A.M., 2018; HoBoxampka O.0.,
2017).

[MopymieHHsT TEXHONOT1i BUKOPUCTAHHS TIECTHIIUIIB,
3aCTOCYBaHHSI 3aC00iB 3aXUCTY POCIHH, 1110 3apPEECTPO-
BaHi Ha IHIIH KyIbTypi, 301IBLICHHS 703U Mpenapary
Ta BIJICYTHICTb 3aC00iB 1HAUBIAYaJIbHOTO 3aXUCTY IIPH

00po0I11i — € HaO1IBIT YaCTUMHU TOPYIICHHSIMH Tiri€HiY-
HHUX pEeIaMEHTIB Ta HOPMAaTUBIB NpH PoOOTi 3 OTPyTO-
ximikaramu (dpoxuana O.Y., 2018; SEEDS, 2021, para.
1-3).

Tomy, OCHIICHHS Jep>KaBHOTO KOHTPOIIO 3a JIOTPH-
MaHHSAM MPaBWI 3aCTOCYBAaHHS NECTHLUAIB Ta 3a0e3-
neyeHHs 3rigHo Koncrutymii Ykpainu (cT. 42) mpasa
KO)KHOTO TPOMAJSHUHA HAIIOl Jep)KaBU HA «HAJICXKHI,
Oe3medHi 1 370pOBI YMOBH Hpari» i 3aKpilICHHS LUX
mpaB 3akoHOM Ykpainu « IIpo oxopony mpami» (Bepxo-
BHa Pana Ykpainu, 1992) Bumarae BUBYCHHS PU3HKIB Ta
MIPOTHO3YBAHHS MOXIIMBHUX NPOOJIEM 3i 3M0pOB’SIM IS
MPAIiBHUKIB, 110 3aTy4eHi B poOOTi 3 IECTUIIMAMHU.

Merta po6otu. IlporHo3yBaHHS BUHHKHEHHS TIO-
CTPUX TOKCUYHUX €(EKTiB y MpaliBHUKIB, 3aJy4eHUX B
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00po0OKax CLILCHKOTOCIIONAPCHKHUX KYJABTYp Ipernapara-
MH Ha OCHOBI HOBOTO 1HCEKTHIUAY cIipoMme3ideHy Ta
MPEACTaBHUKA aBEPMEKTHHIB — a0aMEKTHHY.

Marepianu Ta MeToaM AOCHiTKeHHsI. [T OmiHKM
PHU3UKY BHHUKHEHHS TOCTPUX OTPY€EHBb y TpPAIliBHHUKIB
CLTBCHKOTO TOCIIOIApPCTBA, II0 BHKOPHCTOBYIOTH LIS
00poOku npenapar O6epon Pamix 240 SC, KC, B sxo-
My JIFOYMMH PEUYOBHHAMHU BHCTYIIAIOTH CIipoMe3i(eH
(TIpeicTaBHUK HOBOTO KJIacy 1HCEKTHIIUIIB — KETOCHO-
7iB) Ta abaMeKTHH (TIOXITHWA aBEPMEKTHHIB) Bpaxo-
ByBaJll (Di3MKO-XIMIUHI BIACTHBOCTI MECTHUIMIIB Ta iX
HOpMH BuTparu (st cripomesideny — 0,37 kr/ra, st
abamektuny — 0,162 kr/ra).

Jlyis OliHKM BIUTMBY cripoMe3ipeHy Ta abaMeKTHHY
Ha OpraHi3M NpalliBHUKIB, SKi MPAIOIOTh 3 Mpenapara-
MH Ha X OCHOBI, OyJIM pO3paxoBaHi KOS(II[IEHTH MOXKITH-
Boro iHraysniiHoro orpyerns (KMIO) gociimkyBaHux
IHCEKTHIMIIB, Kepytounch Mmarepianamu (€.I. T'onva-
pyk, 10.1. Kynnies & B.I. Bapaos, 1995). [ynsa pospa-
xyHKy BenmauH KMIO BukopucToByBamn Gopmyiy:

KMIO = C,, / JIK,,,

ne C,, — KOHIEHTpallis NECTULHUIY, AKOi MAKCUMAJIbHO
BIAETHCS IOCATTU B MOBITPi mpu Temmeparypi 20 °C,
Mr/m3;

JIK,, — cepeHst cMepTeENbHA KOHIEHTpALLsS ECTUIMTY
B IOBITPi, MI/M°.

Pesynpratin  pospaxynkie KMIO owuiHumm 3rigHo
(MO3, 1998). Tobto, sikmo BeamunHa KMIO Oinbiie
10,0 — cnonyku Hag3BuuaitHo HebesneuHi (I kmac), 10,0-
2,1 — Bucoko Hebesneuni (II kmac), 2,0-0,5 — momipHO
neo6e3neuni (111 knac), menme 0,5 — manonebesneyni (IV
knac) (MO3, 1998).

OmiHKy MOXIJHUBOCTI BHHUKHEHHSI TOCTPUX TOKCHY-
HUX edekTiB mpu poOOTi 3 TaHMMHU IHCEKTHIUIAMH 3
ypaxyBaHHSAM BHOIpKOBOCTI iX Aii mpoBenu 3a METOIH-
Ko, sika Oyia 3ampornonoBana Cepreesum C.I. 31 cmi-
BaBT. (Ceprees C.I., Haiika 10.T"., 2008).

3rigHO Hel BPaXOBYIOThCS JBA NUISXHU IOTEHIIHHOTO
HAJIXOMKCHHSI XIMIYHUX PEYOBHH IO OpraHi3My — iH-
TAALMIRHUA 1 JepManbHuil. [IJis 1bOTO BUKOPHCTAIH
IHTErpaIbHUH TIOKa3HUK — Koe(illieHT BHOIpKOBOCTI
nii (KBJl), sikuii 103BOJISIE KUTBKICHO OLIIHUTH HeOe3-
MEYHICTh TOCTPOTO BIUIMBY NMECTHINAY Ha OpraHi3M Te-
IUTOKPOBHUX TBAPHH Ta JIOAWHY.

[IpoBenu po3paxyHku KoedilieHTa BUOIPKOBOCTI il
NECTUIMIIB NpH iHrassidinomy srusi (KBJL ) Ta ko-
eimienTa BUOIPKOBOCTI Aii MECTUIMIIB IPH JepMaTIb-
nomy el (KBJL ) 3a dopmynamu HaBeneHUMH Y
(Ceprees C.I'., YHaiika 1O.I"., 2008):

KBJ, = (JIK, - 0,16)/ (H - 16,2),
ne JIK, — cepenns cMepTenbHa KOHLEHTPALlis [penapa-
TY/.p. y TOBITPi 151 1a60PATOPHUX LIYPiB, MI/M;
0,16 — koediLieHT nepepaxyHKy KOHIIEHTpallii B 03Y;
H — HopM™ma BUTpar npemnapary/a.p., Kr/ra;
16,2 — koedilieHT, 10 BpaxoBy€e Bary Ta IUIOILY Tijla
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nabopaToOpHUX MIYpPiB, BEIHIHHY TO3HM i HOPMH BHTpPAT
mpenapary.

KBA,, . =4, )/ (H-16,2),
e H}ISOH. — Cepe/HA cMepTellbHA /1032 B pa3i HaHEeCEHHS
Mpenapary/1.p. Ha MIKipy Ja00paToOpHUX NIypPiB, MI/KT;
H — HOpMa BuTpar mpemapary /1.p., Kr/ra;
16,2 — xoeili€eHT, 1110 BPaxoBYy€e Bary Ta IUIOILY Tijia
nabopaTOpHUX IIypiB, BETUUNHY JT0O3U i HOPMU BUTpAT
mpemnapary.

JI1s OLIHKH TTOKAa3HMKIB BBAXKAJIH, 1110 MTPH BEJIMYHHI
KB/l < 1 iHcekTHIINA Ma€ HaJI3BHYAHHO HU3BbKY BHOIp-
koBicTh fii, mpu KB/] Bin 1 1o 99 — Hu3bKYy BUOipKO-
BicTh i Ta mpu KB/ >100 — nocrarHio BUGIPKOBICTH it
(Ceprees C.I'.,, Haiika 10.T., 2008).

Pe3yabratn Ta odroBopennsi. OCHOBHI (pi3MKO-Xi-
MiYHI BJIaCTHUBOCTI JiIOYMX PEeUOBUH mpemnapary OOe-
poH Pamig 240, SC, KC naBeneni B Tabmuii 1 (PPDB
Spiromesifen, RuPest.ru Abamectin).

3rigHo gaHuX Tabma. 1 THCK HacHYeHOi mapu abamek-
THHY CTaHOBUTH MeHiie 1X10° mMm. pr. cr, 10 03BONIsiE
BiJTHECTH HOTO 10 HEJNETKUX CIIOJIYK Ta CBIAYUTH PO Ma-
JIOWMOBIPHICTh HAIXOJKCHHS CITOJYKH B MOBITPS Y BU-
i napu. CripoMesiheH 3a UM ke KpUTEpieM BiHO-
CUThCS 70 BUcoKoeTkuX pedoBuH (PPDB, 2021).

Jlns OLIHKK TOKA3HMKIB HEOE3MEKU MOTEHIIIHOro
BUHUKHEHHS TOCTPUX TOKCHYHHX €(EKTIB y MparliB-
HUKIB TIpH POOOTI 3 JAOCITIKYBAHUMH 1HCEKTHIIMIAMH
(KMIO, KBJL, , KB,Z[}RPM.) OyJi0 TPOBEIEHO X YHCIIOBI
po3paxyHkH. [laHi HaBeneHi B TaOIuIIi 2.

3uauennss KMIO pocnmimkyBaHMX 1HCEKTHUIUIIB
(tabm. 2) cranoBmau 2,8%107 i 3,3x106 myst criipomesi-
¢deny Ta abameKTHHY, BimOBiaHO. [le Bkasye Ha HU3BbKY
HWMOBIPHICTh TOCTPOTO 1HTAJSIIIHHOTO OTPYEHHS B pasi
BUKOPUCTAHHS IIpenapariB Ha IXHii OCHOBI, a came mpe-
napaty O6epon Panix 240 , KC. BignosigHo mo «I'iri-
€HIYHOT KiTacu(ikallii IeCTHIUIIB 32 CTyIIeHeM Hebe3-
neunocti» (MO3 1998) i crnomyku, a TakoX XiMidHi
3ac00M 3aXKCTy POCIUH Ha iXHI OCHOBI HaJeXaTh IO
IV knacy Hebe3NmeuHOCTi 3a AOCIIIKEHUM KpUTepieM
(KMIO < 0.,5).

Bemnaunn KBJI, - ta KBJI |~ st ciipomesipeny
cranoswau moHan 100 (130 Ta 334, BimmoBigHO), IO
CBIJTYMJIO TIPO JIOCTAaTHHO BHCOKY BHOIPKOBICTh HOTO JIii
[IpU BAUXaHHI NpaliBHUKaMH B MPOLEci 0OPOOKU Kyib-
Typ Ha Pi3HHX eTamax BereTamii i Ipu MOTCHIIHHOMY
MOTPAIUISTHHI Yepe3 LIKipy poOiTHUKIB.

Hust abamextuny KBJ[, ~cranosus 3,1 ta no3sonus
BiJTHECTH CIIOJIYKY JIO PEYOBHH 3 BIJIHOCHO HU3HKOIO BH-
GiprogicTio aii. Lle Oyo nos’s3ano 3 Husbkoro JIK,  aba-
MekTuHy (51 mr/kr). [1pu nepMaibHOMY BIUTHBI KBI,...
abaMeKTHHY, TaK caMo, fK 1 ciipoMe3sieHy, CTAaHOBUB
outeme 100 (126), 1m0 TakoX JTO3BOJISE BiTHECTH HOTO
JIO CHOJIYK 3 BUCOKOIO BUOIPKOBICTIO il IIPU MOXKIIHBO-
MY HaJIXOMIKCHHI pEYOBUHH Yepe3 MIKIpHI MOKPUBH.

Po3paxoBaHi 1HIEKCHI BEJIMYWHHM CBiAYaTh TIPO
HU3BKY WMOBIPHICTP BUHHKHEHHS TOCTPUX TOKCHYHHUX

IepM.
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Tabmums 1. — Dizuko-ximMiuHi BIacTHBOCTI cripoMesideny Ta abamektuny (PPDB, RuPest.ru)

O3Haka Cuipome3iden Abamextun (B iB, )
Emnipudna hopmyna C,,H, 0, CcH,0,1C _H O,
BimrocHa MoseKysapHa Maca 370,48 873,111 859,08
Tuck napu (mpu 20°C), mITa 7x107 3,7x10
Jletkicth, Mr/m3 1,4x10°! 1,7x10*
Temmeparypa miaBneHus, °C 98,0 161,8-169,4
Pozunnnicts y Boai (pu 20 °C),mr/am? 0,13 1,21

e(eKTiB y MpaliBHUKIB CUTLCHKOTO TOCIIOAPCTBA B pasi
MOTPAIUITHHS TOCIIKYBAaHUX 1HCEKTHUIMIIB SIK Kpi3b
LIKIPY, TaK 1 uxanbHi musixu. Bukmosennsm € KB
abaMeKTHHY, 10 CBiAYHUTH ITPO ORI BUCOKY HeOe3med-
HICTh CIOJYKH, B OPIBHSAHHI 3i cripoMesideHom, mpu
MOTEHI[IHHOMY HaJXOKeHH1 Horo uepes mikipy. Takox
sermauan KBJ[ - ta KBJI - cripomesideny nemto
BUIIII 32 MOKA3HUKH a0aMEKTHHY, 10 XapaKTepU3YIOTh
IHCeKTUIM, K OLIbII Oe3MeuHHi IpH 3aCTOCYBaHHI
IpernapariB Ha HOro OCHOBI JUTS MPALiBHUKIB CLTBCHKOTO
rocroapcTsa. [IpoTe, abaMeKTHH Mae HYDKYC 3HAUCHHS
KMIO (taba. 2).

BucnoBkn.

1. BusHaueHo, 1o g ABOX crnoidyk BeauunHu KMIO
menmie 0,5, a 11e CBiAYUTH PO T€, U0 BUHUKHEH-
HSl TOCTPUX OTPY€HBb IIPU BUKOPUCTAHHI Mpemapa-
TiB Ha OCHOBI IHCEKTHIHIIB — cIipoMe3ideHy Ta
abaMeKTUHY € MaJIOMMOBIpHUM. 3a IUM KpUTEpieM
JOCIiAKyBaHI PEYOBUHM, a BIJIOBITHO i Ipemapar
O6epon Pamix 240, SC, KC Ha ixHiif OCHOBI, Haje-
xath 10 IV xiacy Hebe3neunocTi 3rigno 3 JCan-
ITiH 8.8.1.002-98.

2. Po3paxoBaHi MOKa3HUKH KOe(]ili€HTIB BUOIPKOBOCTI
Jii IECTULIUIB TIPH IHT AT THOMY (KBHm) Ta aep-
manbromy BBl (KBJL ) nst npenapaty O6epon
Pamig 240 SC, KC i qist Horo 1ir04uX pe4OBHH CTa-
HOBJIATH Oumbmre 100, mo Jo3BONSE BITHECTH iX H0
IHCEKTHIIM/IIB 3 BiJIHOCHOIO OE€3MeYHICTIO il y BU-
HUKHEHHI TOCTPUX TOKCHYHHX €(EKTIB MPU HAIXO-
JOKCHHI THTAJSI[IHAM UITXOM Ta TIPH IMOTPArUITHHI
Ha 1mKipy. Jlnre KB,ZIWM' a0aMEeKTUHY CBIIYUTH PO
HU3bKY BHOIPKOBICTH JI1i CIIONYKH.

KongJikr inTepeciB. ABTOpHU 3asBISIOTH PO Bil-
CYTHICTh NOTEHIIITHUX Ta SIBHUX KOH(IIKTIB iIHTEPECIB,
OB’ SI3aHUX 3 PYKOIIHCOM.

ABTOpPCBHKi BHeCKH: 30ip, aHATI3 Ta IHTEPIPETAIII0
JIAHUX, 3a3Ha4eHuX y poboTi - T.I., HanucanHs poOOTH -
T, A.A.

dxepena ¢inancyBanns. diHaHCOBOT MiATPUMKHU
BiJl J€p>KaBHOI, rPOMaJIChKOi a00 KOMEpIiiHOi opraHi-
3alii 1 cTaTTd HE OTpUMaIa.

3rona Ha my6Jikauilo. Bci aBropu mpoumrtanu i
CXBaJIMJIM OCTATOYHUH BapiaHT pykomnucy. Bei aBropu
JIAJTY 3TO/Ty HAa ITyOIIKAIifo I[LOTO PYKOIIHCY.

Tabmuns 2. — OmiHka HeOe3meKH BUHUKHEHHSI TOCTPHX TOKCHYHHUX €(EKTIB Y MPAIliBHUKIB NIPH THTAJSAIIHHOMY Ta
JIepMaIbHOMY HaJIXO/KEHHI crlipoMe3iheHy Ta abaMeKTHHY

KoegiuieHT MOKIMBOCTI HopMma BuTpaTtn
Jiroua peyoBuHA IHraJsAuiiiHOro OTPYEHHS | AiI040i peYOBHHH, KB, KBI[HCPM'
(KMIO) KI/ra
Cripomesigen 2,8x107 0,37 130 334
AbGaMeKTuH 3,3x10¢ 0,162 3,1 126

Ukrainian scientific medical youth journal, 2021, Issue 4 (127)
http://mmj.nmuofficial.com

126


https://portal.issn.org/resource/issn/1996-353X
https://portal.issn.org/resource/issn/2311-6951
https://creativecommons.org/licenses/by/4.0/
http://mmj.nmuofficial.com

Ukrainian Scientific Medical Youth Journal
Issue 4 (127), 2021
Creative Commons «Attribution» 4.0

ISSN 1996-353X
ISSN 2311-6951

JITEPATYPA

AnTOHEHKO, A. M. (2018). [IporHO3yBaHHS PO3BUTKY TOCTPUX OTPYEHD Y CLIBCHKOTOCIIOAAPCHKUAX POOITHUKIB ITPHU BUKOPUCTAHHSX
(yHTIIUIIB HAa OCHOBI AIF0OYHX PEYOBUH — iHIYKTOPIB MOHOOKCHUTEHA3HOT CHCTEMH MEUiHKHU. YKPaiHCoKUll HCYPHAL 3 NPOOLeM MeOUYUHU

npayi, (1), 57-60.
BepxosHa Pama Ykpainu, 3. (1992). [Ipo oxopoHy mparii.

Hpoxuana, O. VY. (2018). IIpogeciiini 3axeoprosanns y cghepi cinbcvkoco cocnooapcmea (Doctoral dissertation, [TonraBchkmii Ha-

[IOHATBHUI NIearoriYHIHA YHIBEPCUTET).

Tonuapyk €.I"., Kynnies 10.1., & Bapnos B.I". (1995). Ta in. 3aranpHa ririena. [Iponenepruxaririenn / 3a pen. €.I. [oruapyka. K.:

Buma mkomna, 465-479.

MinictepcTBo 0xXopoHH 370poB’st Ykpainu (1998). I'irieniuna kmacudikaris necTunuaiB 3a cryneneM Hebesmeunocti. JJCanlliH

8.8.1.002-98.

Hogoxamngpka, O. O. (2017). [Iporao3yBaHHS pO3BUTKY TOCTPUX OTPYEHB y CLIBCHKOTOCIIOAAPCHKHX MTPAIiBHUKIB IPH BUKOPHCTAHHI
MECTHILU/IIB B CHCTEMI XIMIYHOTO 3aXUCTy KapTOIUTi. YKpaiHcbKull HayKo8o-meduurul Monooisxcnuil scypHar, (2), 20-24.

Ompyenns necmuyudamu: Npo2aiuHu 8 3aKOHo0ascmel ma 6e3gionogioanvricms Gepvepie (2021). SEEDS.

Ceprees, C. I, & Yaiika, 10. I. (2008). OrjeHka BO3MO)XHOCTH BO3HMKHOBEHHUSI OCTPBIX TOKCHYECKHX d(QdeKToB mpu padore ¢
MECTHIUIAMH C YIE€TOM UX U30HpaTenbHOCTH AeicTBUsA. Cyuacui npobremu mokcuxonocii, (4), 29-31.

PPDB. Spiromesifen.

RuPest.ru. Abamectin.

RISK ASSESSMENT AND PREDICTION
OF THE POSSIBILITY OF ACUTE TOXIC
EFFECTS ON WORKERS WHEN APPLY-

ING OBERON RAPID 240 SC

Tkachenko Inna', Antonenko Anna®

! Post-graduate student of the Hygiene and Ecology
Department Ne 1 of Bogomolets National Medical
University

2D.Med.Sc., professor of the Hygiene and Ecology
Department Ne 1 of Bogomolets National Medical
University

Abstract: the issue of uncontrolled pesticides ap-
plication is quite acute in the system of state control
over the use of chemical plant protection products and
is of a global nature. Indeed, the dangerous effect of
chemicals is a potential toxic effect on professional and
non-professional contingents. Therefore, the study and
forecasting of possible risks of negative effects of pes-
ticides is an integral part of their implementation in the
practical activities of agricultural and private farms. The
aim was to predict the occurrence of acute toxic effects
on workers involved in the treatment of crops with for-
mulation based on the new insecticide spiromesifen and
a representative of avermectins, abamectin. Materials
and methods. To calculate the coefficients of possible
inhalation poisoning, the physic-chemical properties
and consumption rates of the studied active ingredients
of the Oberon Rapid 240 SC formulation, the methodi-
cal approaches from State Standard 8.8.1.002-98 wase
used, and to determine the possibility of acute toxic
effects, taking into account the selectivity of their ac-
tion, we used the Sergeev’s S.G. method, taking into

OIIEHKA PUCKA U ITPOI'HO3UPOBAHUE
BO3MOXHOCTHU BO3HUKHOBEHUA
OCTPBIX TOKCHYECKHUX DPDPEKTOB B
PABOTHHUKOB ITPU PABOTE C IIPEITAPATOM
OBEPOH PAIINJ 240 SC, KC

Txkauyenko Mnna', AHTOHEHKO AHHA?

! AcnipaHT KadeaApbl TUTHeHb! U SKooruu Ne 1
HMY umenu A.A. boromonsnua

2 1.mex.H., npodeccop Kadeapbl THTHEHbI i
sxosioru Ne 1 HMY umenu A.A. boromonsia

AHHOTAIIMSA: BOIPOC OCCKOHTPOJIBHOTO HCIIONB30-
BaHMS MECTHIUIOB JOCTATOYHO OCTPO CTOUT B CHCTE-
M€ IroCyaAapCTBEHHOI'0O KOHTPOJIA NPUMCEHCHHUA XUMUYC-
CKUX CPEICTB 3allIUTHl PACTEHHI M HOCHUT II00aIbHBIN
XapakTep. BCIII), BIIMAHUE XUMUYECKHUX IIpCrIapaToB
MOXET COCTaBJSTH OMACHOCTHh MOTEHIUANIEHOTO TOK-
CHUYECKOTO BO3ICUCTBHS Ha MpOoQeCcCHOHANBHBIE U He-
npodeccuoHaNbHbIe KOHTHHTCHTH. [loaToMy, m3yueHne
U MPOTHO3HPOBAHUEC BO3MOXKHBIX PHCKOB HETaTHBHOTO
BO3IEHCTBUS TMECTHLUAOB SIBISIETCS HEOThEMIIEMOU
COCTABIIAIONICH MPU BHEAPCHUU HX B MPAKTHUCCKYIO
JESITEIbHOCTh CEJILCKOXO3SHCTBEHHBIX M YAaCTHBIX (ep-
MEpPCKUX XO3aUCTB. llenmpio OBUIO NPOTHO3MPOBAHHE
BO3HHKHOBEHUS OCTPHIX TOKCHYECKHX d(PPEKTOB y pa-
OOTHHKOB, 33/ICHCTBOBAHHBIX B 00pabOTKaX CEbCKOXO0-
3AUCTBEHHBIX KYJBTYp MpernapaTraMid Ha OCHOBE HOBOTO
MHCEKTHUIMIA CIUpoMe3nudeHa U TPEICTABUTEIS aBep-
MEKTHHOB — abamektuHa. Marepuansl U Metonsl. s
pacueta K03(pPHUIMEHTOB BO3MOXKHOTO WHTAJSIIHOH-
HOTO OTpABJICHHS HCIOJIE30BATH (PU3UKO-XUMHUYCCKHE
CBOWCTBAa M HOPMBI pacxola MCCIEOyeMbIX NeHCTBYIO-
mux BemecTB npenapara O6epon Pamun 240 SC, KC,
Metoamaeckue moaxonsl JACanllun 8.8.1.002-98, a mis
OTPE/ICICHUST BO3MOXKHOCTH BO3HHKHOBEHHS OCTPBIX
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account two ways of potential entry of chemicals into
the body — inhalation and dermal. Results. According
to the “Hygienic classification of pesticides by the de-
gree of hazard”, spiromesifen and abamectin, as well as
formulation based on them, belong to the IVth hazard
class according to the coefficient of possible inhalation
poisoning, which was less than 0.5. In terms of inhala-
tion and dermal coefficients of selectivity of action, the
studied compounds were classified as substances with
a high selectivity of action, except for the value of the
coefficient of inhalation action of abamectin, which was
less than 100 and made it possible to classify the com-
pound as substances with a relatively low selectivity of
action. Conclusions. The obtained data indicate a low
possibility of acute poisoning when using formulations
based on insecticides — spiromesifene and abamectin, as
well as their relative safety in the occurrence of acute
toxic effects when inhaled and in contact with the skin.

Key words: pesticides, insecticides, volatilization,
agricultural workers’ diseases.
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TOKCHYECKUX d3PPEKTOB, C YIETOM U30MPATEIHHOCTH UX
JefcTBYs, uctonib3oBanu Metoquky Cepreesa C.I., yun-
THIBAIONIEH JBa MYTH MOTEHIIMAIBHOTO TMOCTYIUICHUS
XUMUYECKHAX BEIICCTB B OpraHU3M — HHTAJISIIUOHHBIN 1
nepMmanbHblid. Pesynsrarel. ComacHo «l urunenudeckoit
KJIaCCH(HUKANUN MECTHUIIMIOB 10 CTEIICHH OMACHOCTHY
crupoMe3rdeH U abaMeKTHH, a TaKKe Mpernaparbl Ha
HX OCHOBE, OTHOCATCS K [V Kj1accy OmacHOCTH 10 KO3 (-
(UIIMEeHTY BO3MOXXHOTO WHTAISIIMOHHOTO OTPaBJICHHUS,
kotopbii cocrapisut Menee 0,5. Ilo mokazarensm wHra-
JSUOHHBIX U JIEPMaJbHBIX KO3 (GUIIMEHTOB H30Hpa-
TEIFHOCTH JCHCTBUS HCCIEIyeMble COSAMHECHUS OBLIN
OTHECEHBI K BEIIECTBAM C BBICOKOW M30MPATEIILHOCTHIO
JIeHCTBHS, KpOME BEJIHMUMHBI K03 PHIIMEeHTa HHT AU~
OHHOTO BO37CHCTBUS a0aMeKTHHA, KOTOPBIA COCTABISI
Menee 100 ¥ TO3BONIMII OTHECTH COSAWHEHHE K Bellle-
CTBaM C OTHOCHTEIHHO HH3KOW H30HPATEIIbHOCTHIO
nerictus. BeiBoapl. [lomydeHHbIe TaHHBIE CBUAETEIh-
CTBYIOT O HU3KOU BEPOSTHOCTH BO3HUKHOBEHUS OCTPBIX
OTpaBIICHUI MPHU UCIIOIB30BAHUU MIPENAPaTOB HA OCHO-
BE MHCEKTHIMJIOB — CrUpoMe3rdeHa 1 abaMeKTHHA, a
TaKkke 00 MX OTHOCHTEIbHOH 0E30MaCHOCTH U MaJyIo
BO3MOXKHOCTh BO3HHUKHOBEHHUS OCTPBIX TOKCHYECKUX
3¢ GEKTOB NMPH MOCTYIUICHUU HHTATSIIMOHHBIM MyTEM H
TIpY TTOTIAJJAHUH Ha KOXKY.

KiroueBble cjioBa: NEeCTHIMAbI, MHCCKTUIIUIBI , JIC-

TY4€CTb, 00JIE3HH CETHLCKOXO3IHCTBEHHEIX pa60qnx.
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Penakuiiina koseris YKpaiHChbKOro HayKOBO-MeIMYHOI0 MOJIOAI:KHOTO KypHaixy (Y HMMIK)
BHCJIOBJIIOE MOASAKY BciM penienzentam y 2021 porri.

AbapsiximoBa Llipa bopucisna
AxneknepoBa Haranis BanepiieHa,
Annpomyk Onbra Bacuisaa

Anrtonenko Kareprna
Bononnmupisaa

AnToHeHKo Mapuna FOpiiBHa
AcconoB [Imutpo OnexcanapoBud
Besponna Onexcannpa BikropiBHa
Bentok Caitnana BacuiiBHa
Binguacekuii JIeonin CemMeHOBUY
Binsucekuii Jleoninx CeMeHoBHY
bnaras Anna BikropiBHa
Bopucenko Muxaiino IBanoBuu
I'annockypenko Anna BanepiiBHa

TopobGeub AHacracis
OnekcanapiBHa

I'y6epka Onena FOpiiBHa
Hopodeesa OneHa €preHiBHa
Hronina Inona OnexkcanapiBHa
EBrymenko Bitaniit B'suecnaBoBuu
3axapam Opiit JleoninoBuY
Kaprnienko Onena BsiuecnaBHa
Kucenwor Cepriii Muxaitnosuu
Kmumenko Onena BonomumupiBHa
KoanbsrioBa Mapuna BikropiBHa

Kozixo Haranis OnexcanapiBHa

Komuak Annpiit Bononumuposuu
Kopmak Bacunuit Muxaiiinosud
Kopmryn Mapist MuxaiiniBHa
Koctrok Ipura AHaromiiBHa
Kpusomycros Cepriit [letpoBuu
Kypouka Banentruna BanepiieHa
JlexxuvoBa Onena BacuiiBHa
Jlynuk Anppiii [TetpoBuy -
JIsxonpbka Ana BonogumupiHa

Maeschkuit Onexcanap
€BreuiiioBnu

Maxkcumenko Muxaiino
BacunboBuu

Maromninens Oxcana MuxaiiiniBHa
Mosupcrka Onena BikropiBaa
Moiiceeuko Banenruna OiekciiBHa

Mocr6ayep ['anmuna
Bononnmupipaa

MypaBcbkuit AHApii
Bononumuposuu

MyxapoBcbka Inaa PomaniBHa
Hatpyc JIapuca BanentunoBHa
Hexanesuu Oner bopucosuu

HixenkoBcbka Ipuna
Bononnmupisaa

OwmensHoBud Bitamiid FOpiitoBuy

ITanosa TersiHa IBaHiBHA

[Tandinosa 'anna JleoniniBHa
[Tenux Bonogumup €BreHoBud
[Mominyx Mukona €ppemMoBud
ITomosa JKanna MukonaiBHa
Ionosuu [apist BonogumupiHa
[orackanosa Bikropis CepriiBHa
Pesa Tetsina JIMuTpiBHA

Porosa Caitiana OmnekciiBHa
Pynenxko IOmist BonogumupisHa
CunaeBa Oabsra CegTocnaBiBHA
Toruiit JImutpo BiraniiioBry
®enopos [enuc OnekcanapoBud
®dinimrok Amxkenika JIeBoHIBHA
®ipcosa Mapia MukonaiBHa
XaiitoBnd Mukona BanmeaTuaoBud
Huranok Aunpiit MuxainoBud
Huprox Onena IBaniBHA

[Manpin Banepiit OneroBuy
[le¢ Iennamiii ['eHHAAIHOBHY
[Ikpo6ot CaiTiiana [BaHiBHA

[Tymeliko Mukosna
Bomonumuporuu

Slunupka Jlecs BacunbiBHa
Spema Hanis IBaniBHa

Apumbam Kcenis CepriiBaa
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PenaknuonHas KoJL1erusi YKPanHCKOT0 HAYYHO-MeIMIMHCKOT0 M0JIoie:KkHOT0 )kypHaaa (YHMMIK)
BbIpaskaeT 0/1aroqapHoCTh BceM peneHzenTam y 2021 roay

AbapsxumoBa Llupa bopucosna
AnexnepoBa Haranss BanepbeBHa,
Anpapomyk Onbsra BacunbeBHa

Antonenko Exarepuna
BrnagumupoBHa

Anrtonenko Mapuna KOpseBHa
AcconoB [ImuTpuii AnexkcaHapoBud

besponnas Anekcannpa
Buxroposhna

benrok Cetnana BacunbseBHa
bensuckwuii Jleonun CeMeHOBUY
bensuckuii Jleonun CeMeHOBHY
bnaras Anna BukroposHa
bopucenko Muxaun MBanosuu
I'nunockypenko Auna BanepreBHa

BopobGeii Anacracus
AnexcaHIpoBHA

I'yockas Enena KOpreBHa
Hopodeena Enena ErrenpeBHa
Monuna Nnona AnekcanapoBHa

EBrymenko Buranuii
BsuecnaBoBuu

3axapam FOpuit JleonugoBuy
Kapmienko Enena BsiueciiaBaa
Kucenes Cepreit MuxaiiioBuu

Kimmmvenko Enena BnagumuposHa

KoBansnioBa Mapuna BuktopoBHa
Ko3zuko Haranest AnexcanapoBHa
Kommuak Annpeit Bnangumuposud
Kopmak Bacunuit Muxaiiinosuu
Kopuryn Mapust MuxaiiinoBHa
KocTtiok Mpuna AnaronbeBHa
KpusomyctoB Cepreii [TerpoBud
Kypouxa Banentuna Banepbesna
JlexxueBa Enena BacuibeBHa
Jlymux Annpeii [lerpoBuy -
Jlsxorkast Ana BmanmumupoBaa
Maegckuit Anexkcanap EBrenseBud
Makcumenko Muxaun Bacunbesnu
Maronuuer; Oxcana MuxaiiioBHa
Moszsipckaa Enena BukropoBHa

Mouceenko Banentuna
AnexceeBHa

Moctb6aysp ['anmaa Bragumuposaa

Mypasckuit Anapeit
BrnagumupoBud

Myxaposckast Uuna PomanoBHa
Hatpyc JIapuca BanentunoBHa
Hexanesuu Oner bopucosuu

HwmxenkoBckasa Upuna
BiragumupoBHa

EmenbanoBuu Butanuii FOpbeBuy

ITanoBa Taresana MIBanoBHa
[Tandunora Anna JleonnoBHa
ITenux Brnanumup EBrenpeBuy
[Momumryx Hukonait Edpemoud
ITomoBa JKanna HukonaeBHa
ITonoBuu Japes BnagumupoBua
ITorackanosa Buxropust CepreeBra
PeBa Tarpsna JIMutpueBHa

PoroBa CBeTirtana AnekceeBHA
Pynenko IOnus Bnagumuposna
Cunaepa Oabpra CBaTOC/IaBOBHA
Torunii imutpuii BuranseBuu
®enopos Jlenuc AnexkcaHapoBUY
Ounumok Amkenuka JleonoBHa
®upcosas Mapus Huxonaesna
XaiToBnu Hukonaii BaneHTuHOBUY
piranok Augpeit MuxaitsioBud
uprox Enena MBanoHa

[Hangpun Banepuii OneroBuy

[le¢ I'ennaauii ['enHagneBUY
[Ikpo6ot Ceetnnana MiBaHoBHA
[Iymeiixo Hukonait BnagumupoBruy
Saunkas Jlecs BacuinneBHa

Spema Hanexma BanoBHa

SApumbam Kcenus Cepreesna
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