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Abstract: Study of the effect of heart failure on the course of hypovolemia during polytrauma with
the absence of traumatic myocardial injury. The study involved 95 patients, who were divided into 3
groups. The first Control group (C), 29 patients had no heart failure. The second group was Standard
(S), 33 patients suffered from chronic heart failure and received standard therapy according to the
protocol. The third group (E) of 33 patients with chronic heart failure who, in addition to standard
therapy according to protocol, received Ethylmethihydroxypyridine succinate. Patients of groups
S and E had equal inclusion criteria, namely the main disease leading to chronic heart failure was
arterial hypertension, which had existed for more than 5 years. Three groups of patients had no trau-
matic myocardial injury. The stroke index (SI) during admission of group C is 24.7+4.8 ml/m’, on
the 3rd day 32.8+5.0 ml/m?, (p <0.001), and on the 7th day - up to 39.1+6.0 ml/m?, (p <0.001). SI of
group S during admission was 22,9+3,7 ml/m?, on the 3rd day 26,9+4,7 ml/m? (p <0,001), and on the
7th day — 34,6+5,5 ml/m? (p <0,001). SI of group E patients during admission was 23.4+2.7 ml/m?,
on the 3rd day 26.1£1.5 ml/m? (p < 0.01), and on the 7th - up to 36.8+2.2 ml/m’ (p < 0.01). Cardiac
index (CI) of group C within admission was 2,26+0,35 [/min-m?, on the 3rd day - 2.73+0.37 l/min-m’
(p <0,001), and by the end of the study - up to 3.08+0.40 l/min-m? (p <0,001). CI of group S during
admission amounted to 1,99+0,39 I/min-m?, on the 3rd day - 2,22+0,31 I/min-m? (p <0,02), on 7th —
up to 2.67+0.33 l/min-m’ (p <0.001). CI of group E - 2,0+0,38 l/min-m* Until the 3rd day — 2,06+0,30
Umin-m? (p> 0.4), at the 7th reached 2.97+0.32 I/min-m? (p <0,001). Ejection fraction (EF) of group
C within admission amounted to 53.7+3.4%. In the future, EF has significantly increased, reaching
59.6+£5.2% (p <0.001) and 63.3£6.4% by the 7th day (p <0.01). EF of group S during admission
was 47,9+4.7%, on the 3rd day it increased to 52.2+5.2% (p <0.001), and on the 7th - to 56.8+6.9%
(p <0.001). EF of patients group E within the admission was - 47.5£6.9%. On the 3rd day, the EF
authentically increased to 52.3+5.3% (p<0.003), and on the 7th day - to 61.5+6.4% (p <0.001). The
inclusion of Ethylmethylhydroxypyridine succinate (EMGPS) in the intensive care scheme of E group
patients with chronic heart failure during polytrauma without acute myocardial injury gradually im-
proves myocardial contractility activity (MCA). On the 3rd day after patient s admission, a significant
impact of EMGPS on the study of mechanics and energy indicators was not observed. But from the
7th day there was an increase in SI on 6.4% (36.8+1.2 contrary 34.6+5.5 ml/m?, p = 0.03), an in-
crease in EF on 8.3% (61.5% 6.4 contrary 56.8+6.9%, p = 0.005), Cl increased on 11.2% (2.94%0.32
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contrary 2.67+0.33 l/min-m?, p < 0.001). Thus, the addition of EMGPS to the intensive care scheme
to patients with chronic heart failure during polytrauma without acute myocardium injury optimizes
blood circulation and its energy efficiency. Ethylmethylhydroxypyridine succinate optimizes the en-
ergy efficiency of blood circulation in patients with chronic heart failure during polytrauma without

acute myocardial injury.

Key words: blood volume, cardiac output, heart diseases, hypoxia, multiple trauma.

Introduction

Around the world, the cardiovascular system
diseases occupy the leading first place among the
mortality of the population (Giuseppe M C Rosa-
no and others, 2021). Thus, according to Ukraine,
about 68% of cases are caused by diseases of the
circulatory system, due to them 52.5% of'the adult
population suffer and 37% of working age people
do (Nazli Ozcan Yazlamaz and others, 2021). It is
considered that combined injuries play an equal-
ly important role in the causes of death and dis-
ability. According to WHO, 12 million people are
dying in the world (Frederich Mun and others,
2022). Moreover, in these latter days the death
rate from injuries continues growing, in Ukraine
at least 40,000 people die annually as a result of
trauma, and 250,000 receive disability. (Zacha-
ry T Sharfman and others, 2020). In our coun-
try, a particularly important place is occupied by
polysystemic injuries, which are combined with
such a concomitant pathology as cardiovascular
diseases. In addition, massive bleeding leads to
hypovolemia, hypoxia of all tissues, especially
the myocardium. (Michael R. Zemaitis, 2022).
At the moment, medicine is progressively gain-
ing momentum in the treatment of this patient’s
category, but still there remains an incomplete-
ly studied problem of combining traumatic inju-
ries with concomitant cardiovascular pathology.
Therefore, we consider it relevant to finalize the
intensive care scheme in such patients.

Aim

Studying the effect on the body of a polytrau-
ma combination with concomitant chronic heart
failure, as well as improving the standard proto-
col of intensive care.

Methods

The study was performed on the clinical basis
of Emergency Medicine, Anesthesiology and In-
tensive Care Department of the Kharkiv Nation-
al Medical University - 95 patients, who were
examined and treated in polytrauma department

CNE «Kharkiv City Clinical Hospital of Emer-
gency Medical Care named after Prof. O.1. Mesh-
chaninov» of the KhCC. The study was approved
by the Commission on Ethics and Bioethics of
Kharkiv National Medical University and met
the ethical standards of the Bioethics Commit-
tee, developed in accordance with the Helsinki
Declaration of the World Association “Ethical
Principles for Conducting Scientific Medical Re-
search Involving Humans”, as amended in 2013.
All patients provided written informed consent to
participate in the study.

The recruitment of patients was carried out
from 2018 to 2021. All 95 patients were divided
into three groups. The first group included 29 pa-
tients of the Control (C) group who had no chronic
heart failure, aged 58.7+9.4 years, receiving stan-
dard protocol therapy. The second group included
33 patients of the Standard (S) group, who had
a concomitant pathology - chronic heart failure.
Which was confirmed by the level of NT-proB-
NP more than 125 pg/ml, aged 60,0+£9,6 years.
Group S patients received standard protocol ther-
apy too. The third group included 33 patients
of group (E) with concomitant chronic insuffi-
ciency, aged 62.8+8.8 years, in whose standard
therapy by protocol was included Ethylmethyl-
hydroxypyridine succinate. Patients of all groups
did not have traumatic myocardial injury, which
was confirmed by the level of troponin I, which
was less than 0.3 ng/mg.

Inclusion criteria: patients with combined
trauma, patients in two groups (S and E) had
chronic heart failure, all patients had hypovole-
mia, the level of consciousness on the Glasgow
coma scale was not lower than 14 points, all pa-
tients gave written consent. Pregnant women and
children were not included in the study.

Body mass index (BMI) was calculated in
the generally accepted way by Quetelet (1835)
as a ratio of body weight per kg to the square of
growth per m.
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The volume of the heart chambers was deter-
mined using the ULTIMA PA ultrasonic appara-
tus using wide-band sensors 3.5/2.7 MHz, S4, S8.
Standard projections were used: parasternally on
a long and short axis, apically - 2, 4 and 5 cham-
ber positions.

The Tnl level was determined using the bio-
chemical automatic analyzer «Cobas Integra
400» (Germany).

The NT-proBNP level was measured by im-
munochromatographic method.

Blood pressure (BP) was measured in a rou-
tine way using the “Membrane Meter of BP
General Use Modernized” IADM-OPMM No.
80897, heart rate - using a stopwatch, central ve-
nous pressure - direct Waldman method (1947)
through a kawakatheter.

With the help of measured indicators SI, EF,
CI were calculated according to generally accept-
ed methods.

Statistical data processing was carried out
using the Statistica 6.0 software package and
Microsoft Excel Office 10. Hypotheses about
the equality of the three groups means were test-
ed using parametric methods Student’s t-test.
The measurement was considered significant at
p<0.05. The statistical significance of differenc-
es between two quantitative indicators were de-
termined using the Pearson correlation criterion.
Differences were considered statistically signifi-
cant at p<0.01.

Results

The stroke index (SI) of the Control group
patients was mostly reduced on all research

ISSN 1996-353X
ISSN 2311-6951

24.744 8 ml/m?, on the 3rd day - authentically
increased to 32.8+5.0 ml/m?, (p < 0.001), and
on the 7th day - to 39.1+£6.0 ml/m?, (p < 0.001).
The ejection fraction (EF), which most informa-
tively reflects the contractile myocardium ability
(CMA), fluctuated in wide range within admis-
sion and averaged was 53.743.4%. Subsequently,
the EF authentically increased, reaching by the
3rd day 59.64+5.2% (p < 0.001) and 63.3+6.4% to
the 7th (p <0.01).

The indicators described above determined
cardiac index (CI). During admission, it was re-
duced, being at the level 0f 2.26+0.35 //min-m? on
the 3rd day authentically increased to 2.73+0.37 [/
min-m? (p <0.001), and by the end of the study —
to 3.08+0.40 I/min-m? (p < 0.001).

The dynamic of stroke index, cardiac index
and ejection fraction is presented in Table 1.

SI within admission the Standard group (S)
was significantly reduced, amounting to 22.9+3.7
ml/m?, on the 3rd day it increased authentically to
26.94+4.7 ml/m? (p < 0.001), and on the 7th day -
up to 34.6+5.5 mli/m* (p < 0.001).

A similar dynamic was observed in relation to
EF. During admission it was in group S 47.9+4.7%,
on the 3rd day it increased to 52.2+£5.2% (p <
0.001), and on the 7th - to 56.8+6.9% (p < 0.001).

The main kinetic indicator is CI — within ad-
mission was 1.994+0.39 //min-m?, on the 3rd day
it was increased to 2.22+0.31 I/min-m? (p < 0.02),
on the 7th — to 2.67+0.33 I/min m* (p < 0.001).

The dynamic of stroke index, cardiac index
and ejection fraction is reflected in Table 2. The
effect of CHF on the contractile ability of the

stages. During admission, it amounted to myocardium during polytrauma is shown in Fig-
Table 1. Stroke index, cardiac index and ejection fraction of group K patients (M*c)
Research stage
Indicator
Admission 3rd day 7th day
SI, ml/m? 24,7+4.8 32,845,0 1 39,146,0 11
EF, % 53,7+3,4 59,6452 63,3+6,4 11
CL Vmin-m? 2,26+0,35 2,73+0,37 + 3,08+0,40 +1
Here and beyond: { — p <0,05 compared to the previous stage

I —p <0,05 compared to the original level
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Fig. 1. The effect of CHF on the contractile
ability of the myocardium during polytrauma.
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Fig. 2. The effect of CHF on stroke index,
cardiac index and ejection fraction during
polytrauma.

ure 1. The effect of CHF on stroke index, cardiac
index and ejection fraction during polytrauma is
presented in Figure 2.

SI during admission of group E patients
was significantly reduced, amounting to
23.4£2.7 ml/m?, on the 3rd day it is insignifi-
cant, but authentically, increased to 26.1£1.5
mil/m* (p < 0.01), and by 7th to 36.8+2.2 mi/m?
(p < 0.01), only 3 patients (9.1£5.0%) had SI
below 40 mil/m?.

EF within admission of group E patients was
also reduced, being at the level of 47.5+£6.9%.
On the 3rd day, the EF authentically increased to
52.3£5.3% (p < 0.003), and on the 7th day - to
61.5+6.4% (p < 0.001).

The integral kinetic indicator of CI during ad-
mission of group E was at a low level - 2.0+0.38
I/min-m?. By the 3rd day, it was not significantly
changed - 2.06+0.30 //min-m? (p > 0.4), but on
the 7th it reached 2.97+0.32 //min-m?* (p < 0.001).

Table 2. Stroke index, cardiac index and ejection fraction of group S patients (M+oc)

Research stage
Indicator
Admission 3rd day 7th day
SL, mUm? 22.9+3.7 26.9+4.7 34,6+5.5 11
EF. % 47,9447 5224527 56,8+6,9 11
CI, Vmin-m? 1,99+0,39 2,22+0.31 7 2,67+0.33 i1

Table 3. S

troke index, cardiac index and ejection fraction of E group patients (M=o)

Research stage

Indicator
Admission 3rd day 7th day
SI. mlm? 23,4427 26.1%1,5 36,8422 T1
EF, % 47.5+6.9 52,3+53 T 61,5+6,4 71
CL, Vmin-m? 2.00+0,38 2.06+0.30 2,97+0,32 T1
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Fig. 3 The impact of EMGPS on the contractile
capacity of the myocardium.
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Fig. 4 Comparison of MCA indicators in the
surveyed groups.

The dynamic of stroke index, cardiac index and
ejection fraction is reflected in Table 3. The im-
pact of EMGPS on the contractile capacity of the
myocardium in group E patient is shown in Figure
3. Comparison of myocardial contractility ability
(MCA) indicators in the surveyed groups is pre-
sented in Figure 4. The authenticity of differences
between SI and EF in groups is shown in Table 4.

Discussion

The oxidative stress with activation of the
apoptosis mechanisms and cell necrosis plays the
leading role in myocardial mjury during poly-
trauma 1n the absence of myocardial trauma (S V
Kozin and others, 2021). Therefore, Ethylmeth-
ylhydroxypyridine succinate was chosen by us as
a drug with antioxidant activity that reduces oxi-
dative stress. Our results showed an authentically
positive effect (EMGPS) on the myocardium. To
distinguish chronic myocardial injury from acute
at the present stage is not serious difficult due to

the ability to control the markers level of acute
myocardial disorder, one of which is troponin I
(Theresea A McDonagh, 2021). In spite of the
myocardium state, polytrauma leads to a general
energy deficiency of the body, including the myo-
cardium, and the myocardium loses the ability to
transfer the chemical energy of the substrates into
the mechanical energy of contractions at a suffi-
cient rate (Alexander Maitz, 2021). The oxidative
stress reduces the antioxidant capacity of cells,
mncluding cardiomyocytes (Pengran Liu, 2021).
Knowledge of this pathogenesis process justifies
the usage of antioxidant drugs, such as EMGPS
for polytrauma, optimizing the metabolism of
cardiomyocytes and preventing the development
of urreversible processes in the myocardium (Jes-
sica E. Tullington, 2021).

Conclusion

The presence of chronic heart failure in pol-
ytrauma without acute injury of the myocardi-

Table 4. The authenticity of differences between SI and EF in groups

Stages
Groups Admission 3rd day 7th day
SI EF SI EF SI EF
E/S 0,57 0,8 0,32 0,9 0,03 0,005
C/E 0,18 0,001 0,001 0,001 0,04 0,26
C/S 0,1 0,001 0,001 0,001 0,003 0,001
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um aggravates acute hypovolemia, which man-
ifests itself primarily in a lower SI (34.6+5.5
contrary 39.1+6.0 ml/m?, p = 0.004), lower EF
(56.8+6.9 contrary 63.3+6.4%, p = 0.003), low-
er CI (2.67+0.33 contrary 3.08+0.40 //min-m?,
p = 0.005). The inclusion of Ethylmethylhy-
droxypyridine succinate (EMGPS) in the inten-
sive care scheme of patients with chronic heart
failure during polytrauma without acute myocar-
dial injury gradually improves MCA. On the 3rd
day after patient’s admission, a significant impact
of EMGPS on the study of mechanics and ener-
gy indicators was not observed. But from the 7th
day there was an increase in SI on 6.4% (36.8+1.2
contrary 34.6+5.5 ml/m?, p = 0.03), an increase
in EF on 8.3% (61.5+ 6.4 contrary 56.84+6.9%,
p = 0.005), CI increased on 11.2% (2.94+0.32
contrary 2.67+0.33 [/min-m?, p < 0.001). Thus,
the addition of EMGPS to the intensive care
scheme to patients with chronic heart failure
during polytrauma without acute myocardium
injury optimizes blood circulation and its ener-
gy efficiency. Ethylmethylhydroxypyridine suc-
cinate optimizes the energy efficiency of blood
circulation in patients with chronic heart failure

ISSN 1996-353X
ISSN 2311-6951

during polytrauma without acute myocardial
injury. This action develops slowly, during the
week, but is authentically, so the inclusion of
Ethylmethylhydroxyridine succinate in the in-
tensive care scheme of this patient’s category is
advisable.
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BnuiuB XpoHiYHOI cepueBol HEJOCTATHOCTI HA yIapHMi iHaeKe Ta ppaKLilo BUKHIY
MiJ 4ac moJirpaBMu

Jlyubka CaiTiiana

Kadenpa Mmenuiinay HEBIIKIIaIHUX CTaHIB, aHECTE310JI0T1i Ta IHTEHCUBHOI Teparii XapKiBChKOTO
HAI[IOHAJIBHOTO MEIMYHOTO YHIBEPCHUTETY, XapKiB, YKpaiHa

AHoTanis: BuB4eHHS BIUIMBY CEpLIEBOI HEJOCTATHOCTI Ha epedir rinoBosieMii B OJIITPaBMi MpH
BIICYTHOCTI TPaBMAaTHYHOTO ypa)K€HHS MioKapza. ¥ TOCIIKEHHI B3sUIM ydacTh 95 marfieHTiB, sKi
Oynu po3aineni Ha 3 rpymnu. [lepma konTponbsHa rpyna (K), 29 nauieHTiB He Manu cepueBoi HeIo-
cratHocTi. Jlpyra rpyna Oyna cranmaptHoro (C), 33 mamieHTH CTpaKIadd XPOHIYHOK CEPIIEBOIO
HEIOCTATHICTIO 1 OTPUMYBAJIM CTaHIAPTHY TEpaIiio 3rigHo 3 mpotokosnoM. Tpets rpyma (E) 3 33
TMAIIE€HTIB 3 XPOHIYHOIO CEPIIEBOI0 HEIOCTATHICTIO, 5K, KpPIM CTaHAApTHOI Teparmii Mo MpOTOKOIY,
JI01aTKOBO OTpuMyBanu Etunmerurinpokcunipuauny cykiusar. [amientu B rpynax S i E manu pis-
HI KpUTEpii BKIIOYCHHS, @ CaM€ OCHOBHUM 3aXBOPIOBAHHSM, IIIO MTPU3BEJIO A0 XPOHIYHOI CEpIIeBOT
HEIOCTAaTHOCTI, OyJ0 aprepiajbHa TinepTeHsis, sika iCHyBaia Ouiblie 5 pokiB. Y MAIi€eHTIB TPhOX
rpyIn TpaBMaTU4YHOI TpaBMHU Miokapaa He Oyno. Ymapuuii iHaekc (YI) npu HaaxomxeHHi rpynu K
ckiaB 24,7+4,8 mi/m?, Ha 3-Ti0 100y 32,8+5,0 Mi/m?, (p <0,001), a Ha 7-y 100y — 10 39,1£6,0 mu/
Mm%, (p <0,001). VI rpynu C npu HagxomkenHi 0ys 22,943,7 mu/m?, Ha 3-T10 100y 26,94+4,7 mu/m?
(p <0,001), a Ha 7-y mo0y — 34,6+5,5 mur/m? (p <0,001). VI npu HaaxomKeHHI manieHTiB rpynu E
ckmangan 23,4+2,7 ma/m?, Ha 3-Tr0 100y 26,1£1,5 ma/m? (p <0,01), a ma 7-y — mo 36,842,2 mu/m?
(p <0,01). Cepuesuii ingexc (Cl) rpynu K npu nanxomkenni 0yB 2,26+0,35 n/xB'M?%, Ha 3-Tt0 100y -
2,7340,37 n/xB-M* (p <0,001), a 1o KiuIs gocmimkenss — a0 3,08+0,40 a/xB-m? (p <0,001). CI rpymm.
C npu HanxomkeHHi ckias 1,99+0,39 j/x8-M?, Ha 3-10 100y - 2,22+0,31 n/xB-M? (p <0,02), Ha 7-y —
10 2,67+0,33 n/x-M? (p <0,001). ITokazuuk CI npu HagxomkenHi B rpymi E — 2,0+0,38 1/x8-m%. Ha
3-10 100y — 2,06+0,30 n/xB-M? (p> 0,4), Ha 7-y nocsar 2,97+0,32 n/xB-M?* (p <0,001). ®pakiiist BUKH-
ny (®B) rpynu K npu naaxomxkensi ckiana 53,7+£3,4 %. Hapani @B noctoBipHO miaBuUIlyBaiacs,
nocsrayBIH a0 3-1 1o6u 59,6+5,2 % (p <0,001) 1 63,3+6,4 % mo 7-i (p <0,01). ®B Benuuuna npu
HaaxomkeHH1 B Tpymi C cknana 47,9+4,7 %, na 3-tio0 100y BoHa 3pocina 1o 52,2+5,2 % (p <0,001),
a Ha 7-y — 10 56,8+6,9 % (p <0,001). ®B npu HagxomkeHHi xBopux rpynu E - 47,5+6,9 %. Ha
3-ty 100y ®B noctoBipHo nmigsuumiacs a0 52,3+5,3 % (p <0,003), a na 7-y no0y — no 61,5+6,4 %
(p <0,001). Bxmtouennst Erunmernnrigpoxcunipuauny cykuunary (EMITIC) no cxemu iHTEeHCUBHOT
Teparii MalieHTiB 3 XPOHIYHOIO CEPIIEBOI0 HEOCTATHICTIO M1/ Yac MOJIITPaBMU 0€3 TOCTpoi TpaBMHU
MiOKap/ia MOCTYIIOBO MOKPAIIy€e CKOPOTIUBY 31aTHICTh Miokapaa (C3M). Ha 3-1o 1oy micist Haixo-
JoKeHHS rnaiienTa 3aaqdoro BIutnBy EMITIC Ha BUBYCHHS MEXaHIYHUX Ta EHEPTeTUYHUX MTOKA3HUKIB
He crnoctepiranocs. Ane 3 7-01 mobu cnocrepiranocst 3poctanns yaapHoro inaekcy (Y1) nHa 6,4%
(36,8+1,2 Bcynepeu 34,6+5,5 ma/m?, p = 0,03), mpupict dpakuii Bukuay (PB) Ha 8,3% (61,5+ 6,4
Beyneped 56,8+6,9%, p = 0,005), cepueswii inaekc (Cl) 36impmmBest Ha 11,2% (2,94+0,32 naBnaku
2,67+0. 33 a/xe'm*, p <0,001). Takum unroMm, nogaBanus EMITIC mo cxemu cTaHAapTHOTO IMPOTOKO-
Jy MAIi€HTaM 3 XpPOHIYHOIO CEPLIEBOIO HEOCTATHICTIO IPH MOJIITpaBMi 6e3 rocTpoi TpaBMHU MioKap/a
ONTUMI3y€ KPOBOOOIT 1 HOT0 €HeproePeKTUBHICTh. ETHIMETHITIAPOKCUITIPUINH CYKIIMHAT ONITHMI-
3y€e eHeproe)eKTUBHICTh KPOBOOOITY y MAIi€HTIB 3 XPOHIYHOIO CEPIIEBOI0 HEAOCTATHICTIO MMiJ Yac
noyiTpaBMu 0€3 roCTpoi TpaBMH MioKap/a.

Kuro4oBi ci1oBa: rinokcis, 00>eM KpoBi, MO€JHAHA TPaBMa, CEPIICBUI BUKH]I, XBOPOOU CEPIIS.
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Abstract: extrathyroidal invasion (ETI) of papillary thyroid cancer (PTC) is a risk factor for lo-
coregional metastasis. The clinical significance of minimal ETI depending on the primary tumor size
has not been studied thoroughly. The combination of tumor diameter and minimal ETI can be used as
a reliable prognostic factor for persistence of the disease. Given that the identification of the minimal
ETl is possible only during the final histopathological study, there is a need to assess the existing pre-
operative clinical predictors that increase the probability of minimal ETI of PTC. The aim of the study
is to assess preoperative clinical predictors that increase the probability of minimal extrathyroidal
invasion of papillary thyroid cancer. A retro-prospective single-center study of preoperative clinical
predictors that increase the probability of extrathyroidal invasion of thyroid cancer was conducted.
Data from 514 patients aged 5 to 81 years were processed. Patients underwent surgery for papillary
thyroid cancer for the first time. Scope of the operation: extrafascial thyroidectomy. Central neck
dissection. Lymphadenectomy. All patients had clinical signs of low risk of recurrence. The mean
age of patients was 44.4 = 14.5 years. There were 91 men (17.7%) and 423 women (82.3%). Patients
were divided into two groups: group 1 with 169 patients with minimal extraorganic invasion aged 5
to 71 years, group 2 with 345 patients without invasion aged 10 to 81 years. The following features
were taken into account for the analysis: 1) age of patients, 2) their sex; 3) the size of the dominant
tumor. The results were statistically processed using a specialized statistical program StatPlus Pro
v.7 (AnalystSoft Inc.) and Epitools statistical calculators (Ausvet, https://epitools.ausvet.com.au/).
According to the results, both by age (mean age of patients in group I - 44.7 £ 14.4 years, mean
age of patients in group 2 - 44.3 + 14.6 years) and by sex (in group 1 — 30 men (17.8%), 139 women
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(82.2%), in group 2 — 61 men (17.7%), 284 women (82.3%), the groups were almost identical, both
groups were significantly (p <0.01) dominated by women. The size of the primary tumor in group
1-15.0(10.0; 20.0) mm - was statistically significantly higher (p <0.001) than in the second - 10.0
(7.0; 15.0) mm. Most of patients (71.0%) with invasion had a primary tumor size > 10 mm, while in
group 2 there were only 42.6% of such patients. Within the size ranges up to 10 mm, the probability
of detection of invasion is 14.0% - 21.6%, while within the size ranges over 10 mm, it may be 41.9% -
50.0%. A tumor size of PTC over 10 mm, with a diagnostic strength of 61.9%, increases the risk of
minimal extrathyroidal invasion. The average size of the primary tumor in the group of patients with
minimal ETI is 15.0 (10.0; 20.0) mm, which is statistically significantly higher (p <0.001) than the
same value in the group of patients without EIT - 10.0 (7.0, 15.0) mm. In patients with a PTC tumor
size of less than 10 mm, the probability of minimal ETI ranges from 14.0% to 21.6%, while the prob-

ability of minimal ETI in patients with a tumor size over 10 mm ranges from 41.9% to 50.0%. Given

that minimal ETI may be one of the factors of increased risk of PTC locoregional metastasis, surgery
for PTC patients with a tumor size over 10 mm should be supplemented with central neck dissection,

lymphadenectomy. A tumor size of PTC over 10 mm, with a diagnostic strength of 61.9%, increases
the risk of minimal extrathyroidal invasion, which is also an argument in favor of central neck dis-

section, lymphadenectomy during surgery for patients with tumor size over 10 mm. The patients’age
and sex cannot be the factors that increase the risk of minimal extrathyroidal invasion of papillary

thyroid cancer.

Key words; papillary thyroid cancer, prognostic factor, metastasis, risk factors.

Introduction

Papillary thyroid carcinoma (PTC) is the most
common malignancy of a thyroid gland; and al-
though PTC has an excellent prognosis, metasta-
sis to central lymph nodes is a common phenom-
enon. Studies have shown that metastases to the
central lymph node basin are connected with an
increased recurrence rate (Huseyin Celik, Ozgur
Akgul, et al. 2017).

Extrathyroidal invasion (ETI) is defined as
the spread of a primary tumor beyond the thyroid
capsule and invasion of surrounding structures
(e.g. prethyroid muscle, trachea, larynx, vascu-
lar network, esophagus, and recurrent laryngeal
nerve). Extrathyroidal dilatation is well recog-
nized as an important adverse prognostic factor
and is used in several stage systems, including
EORTC (European Organization Research Treat-
ment Cancer), TNM classification, DeGroot et al,
AGES (age, grade, ETE and size), AMES (age,
metastases, ETE and size), and MACIS (metasta-
ses, age, completeness of resection, invasion and
size) (Amanda Hu, MD, Jonathan Clark, Richard
J. Payne, 2007).

ETI is a risk factor for PTC locoregional me-
tastasis (Lishchynskyi P.O., et al., 2021). At the
same time, patients with broad ETI have a higher

risk of recurrence as compared to the patients with
minimal ETI or thyroid tissue invasion (Zeming
Liu, Yihui Huang, Sichao Chen, 2019).

Although minimal ETI may be a factor of in-
creased risk of recurrence in patients with papil-
lary thyroid cancer (Yin De-Tao.Yu, et al. 2016),
however, the increased risk is not high in absolute
terms, and in NO patients the risk of recurrence
is within the low-risk category of 3.5%. Minimal
ETTI has no effect on disease-related mortality and
it should not alter the stage of the malignancy
(Talia Diker-Cohen, et al. 2018).

It is a common knowledge that tumor size is
also an important factor in staging the process ac-
cording to the TNM classification. Larger tumors
are prone to aggressive growth (Wei Sun et al.,
2015).

The combination of tumor diameter and min-
imal ETI can be used as a reliable prognostic
factor for persistence and can be easily used in
clinical practice for the treatment of PTC patients
with low or moderate risk of recurrence or per-
sistence of the disease (Raffaella Forleo, et al.
2021). However, the clinical significance of min-
imal ETI depending on the primary tumor size
has not been studied thoroughly (Lihua Liu et al.
2018).
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Moreover, given that the identification of the
minimal ETI is possible only during the final
histopathological study (Amanda Hu, MD, et al.
2007), there 1s a need to assess the existing preop-
erative clinical predictors that increase the proba-
bility of minimal ETI of papillary thyroid cancer
in adipose tissue.

Aim

To assess preoperative clinical predictors that
increase the probability of minimal extraorganic
invasion of papillary thyroid cancer.

Methods

A retro-prospective single-center study of
preoperative clinical predictors that increase the
probability of extraorganic invasion of thyroid
cancer was conducted. Data from 514 patients
aged 5 to 81 years were processed. Patients un-
derwent surgery for papillary thyroid cancer for
the first time. Scope of the operation: extrafas-
cial thyroidectomy. Central neck dissection.
Lymphadenectomy. At the preoperative stage, all
patients underwent ultrasound of the neck with

Philips HD 11 XE and a linear probe with a fre-
quency of 3-12 MHz. All patients had clinical
signs of low risk of recurrence. The mean age
of patients was 44.4 + 14.5 years. There were 91
men (17.7%) and 423 women (82.3%). Patients
were divided into two groups: group 1 with 169
patients with minimal extraorganic invasion aged
5 to 71 years, group 2 with 345 patients without
invasion aged 10 to 81 years.

The following features were taken into ac-
count for the analysis: 1) age of patients; 2) their
sex; 3) the size of the dominant tumor.

The results were statistically processed using
a specialized statistical program StatPlus Pro v.7
(AnalystSoft Inc.) and Epitools statistical calcu-
lators (Ausvet, https://epitools.ausvet.com.au/).

The results of calculations for numerical
data series that were subject to the normal law
of distribution were presented as mean (M) and
standard deviation (SD), in other cases - median
(Me) and the first and third quantiles (Q1; Q3).
For the operational characteristics obtained from

Fig. 1. Box plot for the ‘primary tumor size’.
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Fig. 2. ROC curve for the ‘primary tumor size’.

the ROC analysis, 95% confidence interval (CI)
was given.

Student’s parametric criterion for independent
groups and, in other cases, the non-parametric
Mann-Whitney test were used to compare data
series that were subject to the normal law of dis-
tribution. Particle comparison was performed us-
ing Fisher’s angular transformation.

When performing ROC analysis, the area un-
der the ROC curve was determined by the D. De-
long’s method.

Results

According to the study results, both by age
(mean age of patients in group 1 - 44.7 + 144
years; mean age of patients in group 2 - 44.3 £
14.6 years) and by gender (in group 1 - 30 men
(17.8%), 139 women (82.2%), in group 2 - 61
men (17.7%), 284 women (82.3%), the groups

were almost identical, both groups were signifi-
cantly (p <0.01) dominated by women.

The size of the primary tumor in group 1 - 15.0
(10.0; 20.0) mm - was statistically significantly
higher (p <0.001) than in group 2 - 10.0 (7.0;
15.0) mm, which is clearly shown on the box
plots (‘whiskers’ were determined by the Tukey
method) (Fig. 1).

Availability of such differences encouraged us
to conduct an ROC analysis to determine the ap-
propriate cut-off value to decide on the differen-
tiation of these groups of patients. The obtained
ROC curve is shown on Fig. 2.

Area under AUC curve = 0.665 (95% CI:
0.617; 0.713), which corresponds to the average
quality of the model.

In the case where it is necessary to ensure the
best ratio of sensitivity and specificity, which is
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determined using the Youden index, which was 0.284 in our study, the
cut-off value was > 10 mm (decision rule: X> T). So, the sensitivity was of sensitivity and specific-
0.710 (95% CI: 0.642; 0.778), and the specificity was 0.574 (95% CI:

0.522; 0.626).
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Fig. 3. Sensitivity and specificity graphs.
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The greatest proximity

ity (approximately 0.635),
which may serve as another
criterion for choosing the
cut-off value, i1s achieved
when the primary tumor
size 1s about 12-13 mm as
illustrated by graphs on
Fig. 3.

With a cut-off value >
12 mm, the sensitivity of
0.621 (95% CI: 0.544;
0.695) and the specificity
of 0.652 (95% CI: 0.599;
0.702) are achieved.

It should be noted that
the vast majority of patients
(71.0%) with invasion had
a primary tumor size > 10
mm, while in group 2 there
were only 42.6% of such
patients.

The incidence of fat in-
vasion averages 0.329 or
32.9% (169 cases out of
514). However, it signifi-
cantly depends on the pri-
mary tumor size, which
1s well illustrated by the
combined diagram in Fig.
4. Within the size ranges
up to 10 mm, the probabil-
ity of detection of invasion
1s 14.0% - 21.6%, while
within the size ranges over
10 mm, it may be 41.9% -
50.0%.

In general, almost half
of the patients (48.1 %)
in the study groups had a
primary tumor size of <10
mm.

Another criterion in
decision-making may be
predetermined sensitivity,
specificity or other char-
acteristics of the test. For
example, choosing cut-off
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Cut-off Prognostic Prognostic Overall
value, Sensitivity Specificity significance of a significance of a diagnostic
mm positive test result | positive test result strength, %
>8 0,858 (0,796; 0,907) | 0,409 (0,356; 0,463) | 0,416 (0,390; 0,442) | 0,855 (0,799; 0,897) | 55,6 (51,2; 60,0)

0,427 (0,398; 0,456)

0,844 (0,792; 0,885)

53,4 (51,2; 62,1)

0,449 (0,411; 0,488)

0,802 (0,758; 0,839)

61,9 (57.,5; 66,1)

0,450 (0,409; 0,492)

0,787 (0,746; 0,823)

62,3 (57,9; 66,5)

0,467 (0,421; 0,513)

0,779 (0,741; 0,812)

64,2 (59,9; 68,4)

0,456 (0,406; 0,507)

0,755 (0,720; 0,787)

63,6 (59,3; 67.8)

>9 | 0,828 (0,763; 0,882) | 0,455 (0,402; 0,510)
>10 [ 0,710 (0,635;0,772) | 0,574 (0,520; 0,627)
>11 [ 0,667 (0,592;0,739) | 0,600 (0,546; 0,652)
>12 [ 0,621 (0,544; 0,695) | 0,652 (0,599; 0,702)
>13  [0,550 (0,472; 0,627) | 0,678 (0,626; 0,727)
>14 | 0,527 (0,449; 0,604) | 0,710 (0,659; 0,758)

0,471 (0,417; 0,526)

0,754 (0,720; 0,785)

64,2 (60,7; 69,1)

Table 1. Test performance (with CI of 95%) for some cut-off value

values in the range from 9 to 15 mm, one can
vary the test sensitivity from 0.858 to 0.527 when
changing the specificity from 0.409 to 0.710 (Ta-
ble 1).

Discussion

According to our data, minimal extraorganic
invasion may be one of the factors of increased
risk of locoregional metastasis of papillary thy-
roid cancer (p <0.01), with a diagnostic strength
of 64.8% (Lishchynskyi P.O. et al., 2021).

The sensitivity of preoperative diagnostic
imaging methods does not allow us to detect
extraorganic invasion of primary tumor of pap-
illary thyroid cancer at the microscopic level (in
adipose tissue), therefore we assessed the relation
between preoperative characteristics such as the
patient’s age, sex, the size of the primary tumor
with the incidence of minimal extraorganic inva-
sion.

According to the results of the study, both by
age and sex, the groups were almost identical. At
the same time, the average size of the primary tu-
mor in group 1 was 15.0 (10.0; 20.0) mm, which
is statistically significantly higher (p <0.001) as
compared to the same indicator in group 2 - 10.0
7.0; 15.0) mm. When building the ROC curve,
the area under AUC curve = 0.665, which cor-
responds to the average quality of the model.
Within the size ranges up to 10 mm, the proba-
bility of detection of invasion is 14.0% - 21.6%,
while within the size ranges over 10 mm, it may
be 41.9% - 50.0%.

Tumor size of papillary thyroid cancer over 10
mm, with the diagnostic strength of 61.9%, in-

creases the risk of minimal extrathyroidal inva-
sion, while tumor size over 12 mm increases the
risk of minimal extrathyroidal invasion with the
diagnostic strength of 64.2%.

The results of our study are similar to the re-
sults obtained by the colleagues from China in the
study: “Predictors for central lymph node metas-
tases in CNO papillary thyroid microcarcinoma
(mPTC): A retrospective analysis of 1304 cases”,
which reported that the presence of metastases
in central cervical lymphatic nodes is associated
with tumor size (> 0.5 cm), capsular and extra-
thyroidal invasion (Qiang Zhang, et al. 2019).

Conclusions

The average size of the primary tumor in the
group of patients with minimal ETI is 15.0 (10.0;
20.0) mm, which is statistically significantly high-
er (p <0.001) than the same value in the group of
patients without ETI - 10.0 (7.0; 15.0) mm.

In patients with a tumor size of less than 10
mm, the probability of minimal extraorganic in-
vasion ranges from 14.0% to 21.6%, while the
probability of minimal ETI in patients with a
PTC tumor size over 10 mm ranges from 41.9%
to 50.0%.

Given that minimal ETI may be one of the fac-
tors of increased risk of locoregional metastasis,
surgery for patients with a tumor size over 10 mm
should be supplemented with central neck dissec-
tion, lymphadenectomy.

A tumor size of PTC over 10 mm, with a di-
agnostic strength of 61.9%, increases the risk of
minimal extrathyroidal invasion, which is also
an argument in favor of central neck dissection,
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lymphadenectomy during surgery for patients
with tumor size over 10 mm.

According to our data, the patients’ age and
sex cannot be the factors that increase the risk of
minimal extraorganic invasion of papillary thy-
roid cancer.
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KuiniuHi npeauKkTopu MiHiMaJIbHOI €KCTPATHPEOIAHOI iIHBa3il NANIAPHOIO paKy
M TONOAIOHOI 32J103H Y "KMPOBY KJIITKOBHHY

Jlimuucbkuii [Masao', [Mansamapuyk Bonogumup', Masyp Ouer', Kyu Bosogumup?,

3emckoB Cepriii®, ToBkaii Onexcanap?, IponoB Ouexkciii®

'Bignin ennokpunnoi xipyprii YHITHEX TEOIT, Kuis, Ykpaina

2Bigain indopmariiitno-kommiotepuaux TexHonorii HIDIT im. @.T. SInoscekoro HAMHY, Kuis,
VYkpaina

3 TIpopekTop 3 HayKOBOT poOOTH Ta iHHOBaIlii HanioHaneHOro MeanyHoro yHiepcurety iM. O.0.
Bboromonsus, Kuis, Ykpaina

* Mupexrop YHIILIEX TEOIT, Kuis, Ykpaina

> Kadenpa 3aranproi xipyprii Nel HanionaneHoro meanvnoro yHiepeutety iM. O.0.
Bboromonsis, Kuis, Ykpaina

Address for correspondence:

Lishchynskyi Pavlo

E-mail: endosurg88@ukr.net

Amnoranis: Excrparupeoinna inBasis (ETI) maninsproro paxy murtonozionoi 3ano3u (ITPLI3) €
(hakTopoM pHU3UKY JOKOperioHapHoro meractasyBanHs. Kiiniune 3HaueHHs MiHiManbHOT ETI 3amex-
HO BiJ pO3Mipy MEPBUHHOI MyXJUHHU He Oyno noOpe BuBdeHO. KoMOiHallis aiamMeTpa MyXJIMHU Ta
MiHiManbHOI ETI, Moxke OyTH BUKOpHCTaHa SIK HaJIHUI MPOTHOCTUYHUHN (haKTOp JJI MEPCUCTEHII]
3axBoproBaHHsA. BpaxoBytouu Te, mo BusiBieHHs MiHiManbHOi ETI MoxiuBe nume mig vac ocra-
TOYHOTO MATOTICTOJIOTTYHOTO JOCIIIKEHHSI, BUHUKAE HEOOX1HICTh OIIIHKY HAsSBHUX JOOMEPaIliiHuX
KIHIYHUX TPETUKTOPIB, SKi MiABUINYIOTh WMoBipHicTh MiHIMansHOiI ETI ITPII3. Ouiantu goome-
pariiiHi KIiHIYHI NPEeIUKTOPH, K1 MIJBUIIYIOTh HMOBIPHICTh MIHIMAJIbHOI €KCTPAOPTaHHOI 1HBa31i
NanuIIPHOTO paKy MUTONOAIOHOT 3am03u. [IpoBeneHo peTpo-NMpoCIeKTUBHE MOHOLIEHTPOBE, J0CTi-
JOKEHHS NIepeionepaliitHiX KIHIYHUX PEAUKTOPIB, U0 MiABUILYIOTh HMOBIPHICTh €KCTPAaOpraHHOI
iHBa3il paky muTonoaioHoi 3ano3u. OnparpoBaHo naHi 514 namieHTiB y Biui Bix 5 10 81 pokis.
XBopi Breplile MpooIepoBaHi 3 MPUBOLY MaNISPHOTO paKy MUTONOAI0HOT 3a103u. O6cAT onepartii:
exctpadacuiagbHa TupeoinekroMis. Llenrpanpna nucekuis mui. Jlimpagenekromis. Bei xBopi manu
KJIIHIYH1 03HaK{ HU3bKOTO PU3UKY PELMANBY 3aXBoproBaHHs. CepeHiii BiK MalleHTIB CTAHOBUB 44,4
+ 14,5 pokis. YonosikiB — 91 (17,7 %), xinok — 423 (82,3 %). Ilamientu Oynu po3moAisiieHi Ha JBi
rpynu: 1 rpyna — 169 XxBopux 3 MiHIMaJIBHOIO €KCTPAOPTraHHOO 1HBa31€10 Yy Billl Bix 5 10 71 pokiB. (;
2 rpyna — 345 xBopux 0e3 iHBa3ii y Bii Bix 10 1o 81 poxy [l mpoBeaeHHs aHai3y BpaxoBYBaIUCh
Taki o3Haku: 1) Bik; 2) cTaTh; 3) po3Mip TOMIHAHTHOI MyXJIUHU. CTaTUCTUYHY 00pOOKY OTpUMaHUX
pe3ynbTariB 3A1HCHIOBAIH 32 IOMIOMOT0I0 Creliaii3oBaHoi craTucTuuHoi nporpamu StatPlus Pro v.7
(AnalystSoft Inc.) Ta cratuctTnuanx kanpkynaropiB Epitools (Ausvet, https://epitools.ausvet.com.
au/). 3a pe3yabraTaMu JOCIIJKEHHS, K 3a BIKOM (cepenHiil Bik mamieHtiB 1 rpynu — 44,7 + 14,4
POKIB; cepeaHil Bik naiieHTiB 2 rpynu — 44,3 + 14,6 pokiB), Tak 1 3a TeHJIepHOI0 03HaKoo (y 1 rpymi
yosoBikiB — 30 (17,8 %), xiHok — 139 (82,2 %); y 2 rpyni vonosikiB — 61 (17,7 %), xinok — 284
(82,3 %), rpynu Oyiu MpakTHYHO TOTOXKHI. B 060X rpynax noctoBipHo (p<0,01) nmepeBakaiu KIHKH.
Po3mipu nepBunHOi myxsmHU y 1-i rpyni — 15,0 (10,0; 20,0) MM — Oyiu CTAaTUCTUYHO 3HAYYIIO BHUIL
(p<0,001), mixx y apyriit — 10,0 (7,0; 15,0) mm. [lepeBaxkna Oinbmricts xBopux (71,0 %) 3 iHBa3i€r0
MaJId pO3MipH MEPBUHHOI MyXJIMHU >10 MM, HATOMICTh Yy Tpyi 2 TaKUX XBOpUX Oyio auiie 42,6 %.
¥V nianazonax po3mipis 0 10 MM, KMOBIpHICTb BUSIBIIEHHS 1HBa31i cTaHOBUTH B11 14,0 % 10 21,6 %,
HATOMICTh Yy Jiama3oHax po3MipiB Ounbinux 3a 10 MM, BOHa KoJMBaeThes y Mexax Bix 41,9 % no
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50,0 %. Posmip nmyxmuau [TPI3 Ginpmre 10 mm, 3 giarHocTHuHOIO edekruBHICTIO 61,9%, mMinBU-
IIy€ PU3HK MIHIMAJIBHOI eKCTpaTupeoinHoi inBasii. CepeaHiit po3Mip MEPBUHHOI MyXJIUHHA Y TPy
narieHTiB 3 miiMansHoo ETI — 15,0 (10,0; 20,0) MM, mo cratuctaaHo 3Havymio Butie (p<0,001)
3a 1e¥ moka3Huk y rpymi namiedTiB 6e3 ETI — 10,0 (7,0; 15,0) mm. V narieHTiB 3 po3MipoM IyXJIu-
uu [1PI3 menmoro 3a 10 mm, iimoBipHicTh BusiBineHHs MiHiManbHoi ETI cranoButs Bix 14,0% o
21,6%, naroMicTh KUMOBIpHICTH BUsiBIeHHs MiHIManbHOT ET] y manientis 3 myxnunoto [TPI3 6inb-
moro 3a 10 mm, cknagae Bin 41,9% mo 50,0%. BpaxoByrouu te, mo minimansHa ETI moxe ciryryBaru
OJTHUM 13 (paKTOpiB MiABUIIEHOTO PU3UKY JIOKOperioHabHOrO MetacTazyBanHs [IPIL3, mamienTam,
3 po3mipom myxiunu [1PI3 6inpiie 10 MM, ornepatuBHE BTpy4YaHHS CIIiJ IOTIOBHIOBATH LIEHTPAJIb-
HOIO AMCEKII€Ero mui, TiMmbanaeHekromiero. Posmip myxmaunu [TPI3 6inbmre 10 MM, 3 11arHOCTUYHOIO
edpexTuBHICTIO 61,9%, MiaBUIIYE PU3UK MiHIMAIBHOT €KCTPATUPEOiNHOT iHBa31i, 1[0 TAKOXK € apry-
MEHTOM Ha KOPUCTh BUKOHAHHS IICHTPAJIBHOI UCEKIIiT muT, TiM(aaeHEKTOMIi i1 4ac ONepaTuBHOTO
BTPYYaHHs JJIs MALi€HTIB 3 po3MipoM myxiauHu Ounbmie 10 MM. Bik 1 cTaTh XBOpUX HE MOXKYTH CITy-
ryBatu (pakTopaMu, 110 MiABUIIYIOTh PU3UK MIHIMAJILHOT €EKCTpAaOpraHHOI 1HBA311 MamiIIPHOTO paKy
LU TOIIOAI0HOT 3aJI03H.

Kuro4oBi cj10Ba: maniyisspHUil pak IUTONOMIOHOT 371031, PAKTOPH PU3HKY, METACTa3H, POTHOC-
THUYHUH (HaKTOp.
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PanHi 1iarHOCTUYHI MOKA3HMKHU MOBEPHEHHS /10 TPEHYBAJbHO-
3MAraJbHOI JisSIHOCTI Y XOKeICTiB MiCJIs1 YepenH0-MO3KOBUX TPaBM

Cexpernnii Bonogumup’', Hexanesuu Ouier?

'Y «YkpaiHChbKUIM MEIUYHUNA HEHTP CIIOPTUBHOI MEAUIIMHU MiHiCTepCTBa MOJIOJII TA CIIOPTY
VYkpainn», Kuis, Ykpaina

2 JIHINpOBCHKUH Iep:KaBHUM MeIMUHUM yHIBepcHuTeT, JJHinpo, Ykpaina

Address for correspondence:

Volodymyr Sekretnyi
E-mail: dr.sekretnyi@gmail.com

Anomauin: B oocniosxcenni nputimanu yuacmo 30 npogeciiinux epasyis y xokeii 3 watioow y 8iyi
6i0 17 0o 30 pokie (cepeoniti gix cknaes 22,7+0,8) i3 cmpycom 2onoenozo mo3xy y cnopmi. Cnopmcme-
Ham y 0enb OMPUMAHHI CIPYCY 20108HO20 MO3KY Y CHOPMI NPUHAYANU I3UUHUL A KOSHIMUBHULL
cnokit. Ha nacmynnuii 0eHb cnopmcmenu npoxoounu 020 8 00’ eMi. coMamocKonis ma comamo-
Mempis, OYiHKY MOHYCY 8e2emamueHol Hep8o6oi cucmemu, OYIHKY 8apiaberbHOCmi cepyeso2o pum-
My, oyinky eioxunenv doanrancy (BESS mecm). Buffalo concussion treadmill test, sikuti € Hatbinbu
BHCUBAHUM MECTOM 3 O0308AHUM (DI3UYHUM HABAHMANCEHHAM, WO 6CMAHOBIIOE NOPO2OBY YACOMY
cepyesux ckopouensb nposoounu Ha 3 0enb ma 4 oenv. Pezynomamu nposedenoco 00CiodiceH s no-
KA3au 38 SI30K MIdHC CIPYCOM 20/108HO20 MO3KY V CHOPMI Ma 3MIHAMU 8€2emamueHoi pe2ynayii y 6ik
nepegax)cants cumnamuxomotnii. Kpim moeo, 6y10 nokazano OuHamiKy cmawy ee2emamusHoi pis-
HO8A2U NPOMA2OM PAHHLO20 NEpiody GIOHOGNEHHA NIC CmMPYCy 20108H020 MO3KY. Takoxc edanocs
BCMAHOBUMU NOKPAUWEHHS PYXOBUX (DYHKYIU NICTISL CMPYCY 20108HO20 MO3KY V OuHamiyi 3 1 8izumy no
4. Ilpome, He OusnAUUCL HA ICHYIOYI peKOMeHOayil w000 noYamKy panHboi akmugHoi peabitimayii
Ha mpemii 0eHb NicCJisl CMPYCy, He 8DAX)8AHHA CIMAHY 8e2emMAmuUsHOI pe2ynayii Modice npuzeecmu 00
@izuuno20 nepenanpysicenHs pe2ynoruux cucmem. Lle nompebye 8paxysanns cmamy 6e2emamueHoi
pe2ynayii nio yac niamySaHHs ma 6UKOHAHHS K peadilimayiliHux, max i CHOPMUBHUX HABAHMA-
JHCEHb Y XOKeicmig niciisi cmpycy 20108H020 MO3KY Y CHOPIMI.

KirouoBi ciioBa: qucdyHKIIist BEreTaTHBHOT HEPBOBOI CHCTEMH, CTPYC TOJIOBHOTO MO3KY, XOKEH 3
mai00r0, HEBpOJIOTiYHA peabdiiTalis, YepernHo-MO3KoBa TpaBMa.

Beryn

3rigHo 3i10pannx MixHapoaHow (emeparlieto
xokero 3 maiiboro (ITHF) cratructuynnx nanux B
niepion Mixk 2006-2015 pokamu mig gyac 169 typ-
HipiB UemmnionariB cBiTy Ta OnmimMmiiicbkux irop
10% ycix oTpuMaHHUX TPaBM I'paBLSMHU y XOKeH 3
1126010 OyNu CTPYCH TOJIOBHOTO MO3KY y CIIOp-
Ti (CMC), 30kpema, Oyno 3adikcoBano 160 Bu-

naakiB 3a 3293 rpu (Tuominen M et al, 2016).
[cHyroTh HayKOBO OOTPYHTOBAHI JaHi, IO HABITh
OpyU M’SKMX YUIKOJDKEHHSX, SIKI BiJJOyBalOThCS
npu CMC, peecTpyroTbCs paHHI Ta Mi3HI CTIMKI
MO3KOBI po371aid. 3a BU3HAYCHHAM CTIHKa MOCT-
crpycoa cumnromaruka (CIIC) — e cumnromu,
K1 30epiraroTbes OlIbIle 2 THXKHIB Y JOPOCIUX
abo Outpbme 1 micsus y mintkiB micass CMC
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(McCrory P et al, 2017). BBaxkaeThcsi, 10 OTHUM
3 OCHOBHHUX NMaTO(]i310JIOTTYHIUX MEXaHI3MIB PO3-
Butky CIIC micngs CMC e aucdyHKIiis Berera-
tuBHOI HepBoBOi cuctemu (BHC) (Leddy J et al,
2018). 3HIWKEHHS TOJEPAaHTHOCTI A0 (Hi3MUHHUX
HABaHTAXXEHb, AKY JEMOHCTPYIOTh CIIOPTCMEHU
nicigs CMC, moxe OyTH MOB’si3aHa 3 MATOJIOTIU-
Hoto perymsamiero BHC Mo3koBOro KpoBOTOKY
(La Fountaine et al, 2009). Psin aBTOpiB BUSIBHIN
MOPYIIEHHST PETYISIil JTiSIBHOCTI CEpIEeBO-CY-
nunHoi cuctemMu (CCC) 36oxky BHC mpotsirom
nepumux 72 roaus micns CMC y 6inbi, Hixk 80%
cnoprcmediB (Bishop S. et al, 2017; Dobson JL
et al, 2017). Kpim TOroO, y Takux CHOPTCMEHIB
BUSIBIISIIOTHCS TIOPYIICHHSI PIBHOBAru Ta HEPBO-
BO-M’S30BOTO KOHTPOJIIO TIOCTaBH 3a PAXyHOK
MOPYIICHHS PETYISIIT CCHCOMOTOPHUX MPOIIECIB
SIK y CTaTMYHIH, TaK 1 B JUHAMIYHINA TisJILHOCTI
(Murray N et al, 2014).

Opaumu 3 HaUOLIRIT TpUHITUTTOBUX ITpu CMC
€ TUTaHHs CBOEYACHOTO NMPU3HAYCHHS ONTHMAITb-
HUX pealuTiTamiifHuX 3axofiB. Y 3asBi MixHa-
POAHOTO KOHCEHCYCY OO CTPYCIiB TOJIOBHOTO
MO3KY y cropTi, onyOmikoBasniit y 2017 porri, Ha-
TOJIOITY€THCS Ha HEIOCTATHOCTI JJOKA31B TOTO, 10
MPU3HAYEHHS JIUIIIE TOBHOLIIHHOTO BIIMOYUHKY €
JOCTaTHIM JUIsi OJYXKaHHS MICJSA CTPYCiB TOJIOB-
Horo Mo3ky y criopti (CMC) (McCrory P et al,
2017). Pe3ynbraT OCTaHHIX JOCIIIKEHDb JT03BO-
JSIOTh MPUIYCTUTH, IO CBOEYACHO NMPHU3HAYEHI
B ONTUMAJIbHIN 1031 (i3W4HI BIIPaBH MPUIIBUJI-
myroTh BiHOBIEHHS miciast CMC Ta 3HWKYIOTh
pusuk po3sutky CIIC (Wilson J. C et al, 2020;
Leddy JJ et al 2019). Takox € mocaipKeHHS, IO
JOBO/ISATH €(EKTUBHICTh 3aCTOCYBaHHS Teparie-
BTUYHHUX BIpPaB HIOAO0 NPOGITaKTUKU PO3BUT-
Ky BIJJIaJICHUX HACHTIJKIB, 30KpeMa, PO3BHUTKY
KOTHITUBHUX TMOPYIICHb Ta PU3UKY AEMEHILIl y
cnoprcMeHiB, acouiioBanux 3 CMC (Ahlskog
JE et al, 2011). Okpim ToroO, NESKI JaHi CBia4aTh
PO Te, 1[0 aKTUBHI CTPATETii JIIKyBaHHS MOXYTh
OyTH KOPHCHUMHU JJISl CIIOPTCMEHIB, SIKI 3BUKJIN
OyTH aKTUBHUMH 1 € BMOTHMBOBaHHMHU ITOBEPHY-
THUCS AKHANIIBUIIE 10 3aHATH ciopToM (Gagnon
Ietal, 2010).

PosmoBcromkeHicTe Ta MOMJIMBI CTIHKI Ha-
ciigku CMC crioHyKaju CBITOBY HAayKOBY CILIb-
HOTY Ha mpoBeneHHs y 2016 pomi B bepmnini 5
MixxHaponHOi KoH(pEepeHIIii 10 CTpycaM y CHopTi,

ISSN 1996-353X
ISSN 2311-6951

3a pe3yabraTaMu poOOTH AKOi OyJa0 PO3poOIeHO
MeXaHi3M BEJEeHHSI CIIOPTCMEHAa 3 MOMEHTY OT-
pPUMaHHS CTPYCY A0 HOro MOBEpHEHHS JI0 TPEHY-
BaJIbHO-3MaraibHOI IisibHOCTI (TIpoTokon SCAT
5) (McCrory P et al, 2017). IIpote, He AUBIIIUCH
Ha icHyBaHHsA npotokoiay SCAT 5, koHCeHCycy
cepel CHeliaicTiB MO0 BEJCHHS CIIOPTCMEHIB
micas CMC nemae. OcoOMuBY CKIIQHICTh ITiJT
gac peabOimiramii ciopremeniB micis CMC Bu-
KIIMKAIOTh POOJIeMH, OB’ sI3aHl 3 BU3HAYCHHIM
TEPMIHIB MMOYATKy 3aCTOCYBAaHHS, 3MICTY Ta JI0-
3yBaHHSAM (pi3MUHUX HaBaHTaKeHb. PO301KHICTH
MOIVISI/IIB IPY BUPIIICHH] IUX 3aBJaHb OB’ s3aHa
3 HEOOX1AHICTIO CHOPTCMEHIB B HaWO1IbII paHH1
TEpPMIHU BiJIHOBHTH HE TUIBKH CBOIO MOOYTOBY,
aje i CHOPTUBHY MISJIBHICTH, IO € BIUTUBOBUM
¢dakTOopoM Ha 3acTOCyBaHHs (POPCOBAHMX METO-
JIUK BiJIHOBJICHHS 0€3 BpaxyBaHHsS TOHKUX HOPY-
IIEHb MEXaHi3MIB peryssllii, 30KkpemMa HisIbHO-
cti BHC. IToonuHoki HayKoBi poOOTH JOBOISATH
e(eKTHBHICTh 3aCTOCYBaHHS AaepOOHHX BIIPAB
micns CMC, B 3B’SI3Ky 3 THM, IO CaM€ BOHHU
nokpamytoTs ¢yHkuito BHC, npu npomy tepa-
MEBTUYHUM € MPHU3HAYEHHS aepoOHMX BIIpaB Ha
noroporoBoMy piBHi iHTencuBHOCTI (Leddy J Jet
al, 2018). V 6inbImocTi JOCTIKEHb BUKOPUCTO-
BYIOTBCSl PO3PAaxXyHKOBI JO3yBaHHS BIIPaB BiJ
HU3BKOI 0 MOMIPHOI 1HTEHCHUBHOCTI (3a BiaCO-
TKOM BiJl pO3paxyHKOBOT MaKCUMaJIbHOI YaCTOTH
ceprieBux ckopoueHb (UHCC) (McGeown JP et al,
2018; Rytter HM et al, 2019)

Takum 4uHOM, aKTyaJIbHHUM € po3po0Ka Ta Ha-
YKOBE OOTPYHTYBaHHS KpPUTEPIiB 1JIsi CBOEYACHO-
ro Ta ONTUMAJIBHOTO MPU3HAYEHHS 3ac00iB pea-
OimiTanii y copremenis micisa CMC.

Merta

BceraHoBuTH paHHI KpUTEpil BIHOBICHHS pe-
T'YJISIIIiT BETeTaTUBHOI HEPBOBOI CHCTEMH Y XOKe-
iCTiB TicCIs CTPYCY TOJIOBHOTO MO3KY.

MeTtoan

B nmocmimxenni npuiimaim ydacts 30 mpo-
(deciitHuX TpaBIliB Y XOKeH 3 Mai0or0 y Billl Bif
17 mo 30 pokiB (cepenniii Bik cknas 22,7+0,8 i3
CMCQ). Yci cioprcmenu niepeOyBajin Ha JUCTIaH-
CepHOMY OOJIKy B 3aKiiaJax CHUCTEMH HaJaHHS
JKapChKO-(Pi3KYIBTYPHOI JOMOMOTH  YKpaiHu
Ta MPOXOAWIM TOTIUOICHUN MEAUYHHUM OIS
(mami — IIMO) mpoTsaroM OCTaHHIX 6 MICSIIIB.
3rigno manux [IMO, mo Oynu BHeceHi A0 Ji-
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KapChbKO-KOHTPOJIBHUX  KapT JIHUCIAHCEPHOTO
Harsiay criopreMmena (dpopma Ne 062/0), sxomeH
3 CIIOPTCMEHIB, BKIIOYCHUX Yy JOCTIKEHHS, HE
MaB CYIyTHBOI HEBPOJIOTIYHOI marojorii. Bci
CIOPTCMEHH MiAnucanu iHpOpMOBaHi 3rogu Ha
y4acTh Y JOCIIKEHHI.

KputepisiMmu BHUKITIOUEHHS B JIOCITIDKECHHS
Oyau: CTpyc TOJIOBHOTO MO3KY HE IOB’sI3aHUMN
13 TpeHyBaJIbHO-3MarajbHOK ISUTBHICTIO, TSIK-
KICTh TPaBMH 3a IKasoro [7asro — cepenns abo
TSDKKA, BIICYTHICTB JOMYCKY JIKaps 31 CHOPTHB-
HOT MEJUIMHH, OTPUMAHOTO0 Y 3aKJIa/1aX CUCTEMU
HaJaHHS JIKApChKOI JOMOMOTH B YKpaiHi Tep-
MIHOM He OubIe 6 MiC, CyImyTHS HEBPOJIOTIYHA
MATOJIOTisI, HASIBHICTH TPaBM HIDKHIX KIHI[IBOK Ta
BiJIMOBa y MiJNKCaHHI 1H(HOPMOBAHOI 3roIH Ia-
Ii€HTA.

Cnoprcmenam y nenb otpuMands CMC npu-
3Hauanu (i3WYHUN Ta KOTHITUBHHUM crokid. Ha
HACTYIHUHN JI€Hb CHOPTCMEHH MPOXOIUIH OTIISA
B 00’€Mi: COMaTOCKOIIis Ta COMaTOMeTpisl, OIIIHKY
toHycy BHC, ortinky BapiabeabHOCTI ceplieBOro
putmy (BCP), ominky Bigxunens 6anancy (BESS
TECT).

ITix yac mpoBeEeHHS COMATOCKOIIIi Ta COMATO-
MeTpii BU3HAUaaW 3pICT Ta Bary Tija, po3paxo-
BYBaJIM Ta OIiHIOBaIM iHAekc Macu Tina (IMT).
Omuinka Tonycy BHC Bxitouana B cebe mpoOy Ha
nepmorpadizMm, pospaxynok ingekcy Kepmo (IK)
Ta OPTOCTAaTHUHY MPOOYy.

JU1st OLIIHKM MOPYIIEHb PIBHOBATH 3aCTOCOBY-
BaJId CUCTEMY OIlIHKM MmoMuiok Oamanc (BESS
TECT), sika Oyla po3poOiieHa IOCHiTHUKAMHU Ta
KJIIHIIUCTaMHd B JOCTIAHUIBKIN Jabopatopii
cropTUBHOI MeauuuHU YHiBepcutety IliBHIU-
Hoi Kapomniau (NC 27599-8700) sik 00’ €KTUBHU
TecT JuIs omiHKu croprcMeHiB i3 CMC (Azad
A et al, 2017). Lle# i TecT BUKOPUCTOBYETHCS SIK
IHCTpYMEHT (i3MYHOTO OOCTEKEHHS, SKUH 10-
nomarae audepeniitoBaru CMC, ocoOmuBo po-
TSTOM MEPIINX KiTbKOX IHIB micist TpaBmu (Teel
Elizabeth F et al, 2017). BESS TectyBanHs BKITIO-
qano o0CTe)KeHHsI Ha 2 BUAAX MOBEPXHi: TBEPIii
(mimro3i) Ta M’sIKii (Ha criemiaibHIN MOBEpXHI 3
noposoHy). Ha Ko)kHOMy 3 BHIIIB NMOBEpXHI Ia-
LIEHTY PEKOMEHIyBaJIHd MPOUTH TECTyBaHHS y 3
MO3UILISAX: TO3UIIIS «JIBl HOTH TOPS», TO3UIISL
«omHa HOTa» («JIOMiHyIOYa HOTay 3IrHyTa y KO-
JTIHHOMY cyTiio01), Ta TMO3UIIS «TaHAEM» («I0-
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MiHyIO4a HOTa» TOIMEpeNny, I ITKOK 0 «HE J0-
MiHy10u0i HOrn»). KoxHe 3 6 TecTyBaHb TpUBae
20 cexyH]l Ta OILIHIOETHCS MHUISIXOM MiJPaxyHKY
IIOMHWJIOK 200 BIAXWJIEHBb BiJ HAJIEKHOI ITO3MILI.
MaxkcumalnbHa 3arajibHa KiTbKICTh MIOMIJIOK IS
onHOTO ToJiockeHHs ctaHoBUTh 10. IlimpaxoBani
0any TOPIBHIOBAJIM 31 CTaHIAPTH30BAHOIO IIIKa-
JIOIO Ta B AMHAMIIll peadimTalriiiHoro nepioay 3
METOIO OI[IHKH BiJTHOBJICHHSI CIIOPTCMEHA ITiCIIs
CMC.

Jst ananmizy BCP mpoBogwmmu peecrpariiro
€JIEKTPUYHOI aKTUBHOCTI CEpIsi METO/IOM EJIeK-
Tpokapaiorpadii y IpyroMy craHAapTHOMY Bij-
BEJICHHI MPOTATOM S5 XBWUJIMH y CTaHI BIIHOCHO-
ro (i3ioJ0TIYHOTO CIOKOIO 3 BHUKOPHUCTAHHSIM
12-kananpHOTO  enekTpokapaiorpada “Heart
Screen 1127 (“YkpTeneMen”, VYkpaina). O06-
yucnennss BCP nmpoBoanin 3a 10mMoMoOrorw Kap-
niointepBaiorpadii. JlocmipKkyBanu HacTyIHI
cratuctuyHi mokazHuku BCP: SDNN (mc) —
CTaHJAapTHE BIIXWICHHS BiJl CEPEeIHLOT TPHUBAJIO-
CTI BCIX KapjaioiHTepBamiB, xapaktepu3ye BCP B
IJIOMY 32 TIepiof] 3aMucCy 1 3aJeKUTh BiJ BIUIH-
By SIK CUMIIATUYHOIO, TaK 1 MapacUMMIaTUYHOIO
Binaunie BHC, a Takox po3paxoByBaid iHJEKC
BeretaTuBHO1 piBHOBaru (IBP) — inTerpansuuii
BTOPUHHUI TOKa3HUK, KU BKa3ye Ha CIIBBiJ-
HOILIEHHS AKTUBHOCTI CHUMIATUYHOrO Ta Mapa-
cummarnunoro Bigainie BHC. Cnexrpanbhuit
ananiz BCP BxirouaB HacTymHi nmoka3Huku: HF
(High Frequency) — BucOko4acTOTHHIA Jiama3oH
BCP, sxuii moB’s3aHuil 13 TUXAIBHUMH pyXaMu
Ta Xapakrepusye napacumnaruunuii Tonyc BHC,
LF (Low Frequency) — HM3bKOYaCTOTHHH [ia-
nazoH BCP, skuii xapaktepusye cUMIaTUYHUI
tonyc BHC. Kpim Toro, po3paxoByBaiu iHIEKC
Hanpyru peryistopaux cucreM (IH).

Or1iHKa TOJEPaHTHOCTI 10 (I3UYHOTO HaBaH-
taxxeHHs miciast CMC e Oinbin 00’ €KTUBHUM Ta
¢i310710T19HO 00YMOBIIEHUM CTaHIAPTOM, 3 JIOTIO-
MOTOIO SIKOTO KJIIHIIMCTH MOXYTh JIarHOCTYyBaTH
Ta OIIHIOBATH BiTHOBJICHHS Kpallle, HiXK JIUIIIE Ha
OCHOBI KIIIHIYHOT CUMITOMATHKH Yy CTaHi CIO-
koto (Leddy JJ, Willer B., 2013). Jlns uporo Bu-
kopuctoByBasii Buffalo concussion treadmill test
(BCTT), sixuit € HaltOUIBII B)KUBAHUM TECTOM 3
JI030BaHUM (PI3UIHIM HABAHTAKEHHSM, 110 BCTa-
HoBmoe moporoBy UCC, mpu sxiii miciass CMC
BiZIOYBa€THCS 3arOCTPEHHSI CUMIITOMIB, CIIPUYH-
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HeHHNX (DI3MYHUMHM BIpPaBaMH, 1 BIAMOBIAHO Ja€e
MOXXJIUBICTh JI03yBaTu Tporpamy (i3udHoi Te-
pamii (Leddy JJ et al, 2018). TectyBanHs IpoBo-
mid Ha 3 feHb Ta 4 1eHb, Tak K MOBEpHEHHS
10 (i3nyHNX HaBaHTaxeHb y nporokoii SCAT 5
PEKOMEHAYIOThCS HE paHillle TPEThoi 100U 3 Mo-
MeHTy oTpuMaHHs TpaBMmu. Peectpanis YCC mig
yac npoBeaeHHsa BCTT na 3 ta 4 genp mpoBo-
mtock 3 onomororo moritopy UCC Polar S/N:
C802J110666683 (Polar, ®innsaunis). [lepen mo-
YaTKOM TECTYBAaHHS CIIOPTCMEHAM JE€MOHCTPY-
Banu mkanu bopra ta Jlikepra, Bu3Haumiu 6anu
CTIOKOIO Ta TIOSICHIOBAJIM, IO OIIHKA Harpyxke-
HOCTI (CKJIaJHOCTI BHKOHAHHS) HaBaHTAKEHHS
Ta BUPAXEHOCTI CHUMOTOMIB Oyle BU3HAYaTHUCh
UIOXBWJIMHU TiJ] 4ac IMPOBEIEHHS TECTYBaHHS.
[Ikana bopra — ne mipa cipuiHATOrO (Hi3MUHO-
rO HaBaHTaXXCHHs, 1110 OI[IHIOBAJach YHCEIbHOIO
mkanor (Bix 6-20) ta geckpunrtopamu (Ellis
Michael J. et al, 2016). IlIkana Jlikepta € Mipoo
BHPAXCHOCTI CUMNOTOMIB (“HAacKUTbKH J100pe/
MOTaHO KJIIHIYHI CUMIITOMM BILTUBAIOTh HA CTaH
CIIOPTCMEHA?»), SIKa TAKOXX MAa€ YUCENbHY IIKa-
ny (Big 1-10) ta geckpunropu (Jebb Andrew T.
et al., 2018). Cy6’extuBHi 6amu Ta YCC BHOCH-
U 710 npotokody. L{ro mponenypy noBroproBaiu
IIOXBUJIMHH, a HAXUJI OIrOBOT JOPIXKKU 301TbIITY-
€ThCS 31 MBHUAKICTIO 1 Tpamyc/XBUIUHY. SK TijTb-
K1 OiroBa JOpiXKKa JOCATHE MaKCHMAJIBHOTO Ha-
XUty B 15 rpagyciB, TO NIBUIKICTh 30UTBIITYETHCS
Ha 0,65 xM/Tof MIOXBUJIMHU, a HAXUII HE 3MIHIO-
€Tbcsl. TecT MpUIMUHABCS y BUTIAIKY 3arOCTPEHHS
CHUMIITOMIB (3017bIIeHHs OUThII HIXK Ha 3 Oanu
3a mkaynor Jlikepra B MOPIBHSAHHI 3 OI[IHKOIO
y CTaHi CHOKOIO, JONABaHHs JEKUIBKOX HOBHX
CHUMIITOMIB 200 MOMITHE 301JIBIIICHHS] BUPAKEHO-
CTi CHMIOTOMIB, II0 MPU3BOAUTH 10 YTPYAHEHHS
npoaoBxkeHHs Tecty). Ilicas 3aBepmenns BCTT
CIOpPTCMEHAaM TpHU3HAYaIN MPOrpamMu (i3uIHUX
BrpaB Buxoasun 3 80% wmakcumansHoro UCC,
JOCATHYTOTO 0€3 3aroCTPEHHS! CUMITTOMIB.
JlocnipkeHHs TPOBOIMIIOCS 3T1IHO 3 MPUH-
nunamu lenpciHehKoi aexmapanii CBiToBoi Me-
nuyHOi acorjamii «ETryHi 3acamy MeIUYHHX
JOCTIIKEeHb, 110 CTOCYIOTHCS JIIOACHKHUX CY0’ €K-
TiB» (3MiHeHa B xoBTHI 2013 poky). Jlo3Bin Ha
MIPOBENIEHHS JTOCIiIKeHb oTpuMano KomiteTom
3 €TUKH J[HITPOBCHKOTO IEP>KaBHOTO METUYHOTO
yHiBepcureTy. [lana poOboTa BUKOHYBalIach y Bij-
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MOBITHOCTI 3 IUIAHOM HAyKOBO-ZOCTIHOI TeMHU
«Menuko-nienaroriyae 3abe3neueHHs (GizuuHOT
peaOuniTarii, CHIOPTUBHUX Ta 03A0POBUUX TPEHY-
BaHb» (Ne nmepskaBHOI peectpartii 0116U004468,
2017-2021 pp.) xkadbenpu ¢izmunoi peabimiTartii,
CIIOPTUBHOI MEAMIIMHU Ta Bajeoiorii J[Himpos-
CBHKOTO JIePKABHOTO MEAUYHOTO YHIBEPCHUTETY.

Cratuctuuny oOpoOKy OTpUMaHUX Pe3yibTa-
TiB 31MCHIOBAIM 32 JIONIOMOTOIO IMAaKeTy JIIICH-
3iitHuX npukiagaux nporpam STATISTICA (6.1,
cepiitanii Homep AGAR909E415822FA). Biamo-
BIIHICTh PE3YJIBTATiB HOPMAJILHOMY PO3IOALTY
Bu3Havyan 3a W-kpurepiem [lamipo-Yinka. [ani
MPEJCTaBICHO y BUIVISAL cepeqHboapupMeTHy-
HOTO Ta CEepelHbOi MOMHIIKUA CeperHboapr(pme-
TUYHOI BeMWYMHM M#m. BusHaueHHs craruc-
TUYHOI 3HAYMMOCTI MK BHOIpKaMH 32 YMOBHU
HOPMAJIbHOTO PO3MOILTY JaHUX MPOBOIWIH 3
ypaxyBaHHsM t-kputepito CTblofieHTa A He-
3QJICKHUX BHUOIpOK. JIJIsS TIOpIBHSHHSA JUHAMI-
KA pe3yJbTaTiB BIPOAOBK JOCIHIPKEHHS BUKO-
PUCTOBYBaJIM MapHHUM KpuTepid BiikokcoHa mis
3aneHUX BUOIPOK. st MOCHiTKEHHS BIUTHBY
dakropy npoBoAWIK ONHOGAKTOPHUN AuCHEp-
cittauii ananmiz ANOVA. IloporoBum piBHEM
CTaTHCTUYHOI 3HAYMMOCTI PEe3yJbTaTiB BBa)KaJIu
p<0,05.

Pe3syabrarn

[Tin yac mnnanyBaHHA peaOimiTaliiHUX Ta
TPEHYBaJbHUX HaBaHTaXEHb (PI3MYHUX HABAH-
taxkeHp micnss CMC BaxJIMBHM € BpaxyBaHHS
crany BHC. BaxxuBo 3a3Ha4uTH, 1110 BCI XOKe-
icTH, 110 NPUIHSIIN y4YacTh y JOCIIKeHH], Oynn
npodeCiiHUMH CTIOPTCMEHaMH 3 OaraTopiyHUM
TEHYBaJIbHO-3MaraJIHUM CTa)XeM, JJIS SIKUX Xa-
PaKTEpHOIO € ajanTaliifHa nepeBara TOHyCy Ia-
pacumnaruyaoro Bigminy BHC. Jlocmigusmm
JMHAMIKy BETE€TaTUBHOTO TOHYCY 3a KIIHIYHH-
mu mokazHukamu (IK), Oyno BcTaHOBIEHO, IO
y nepmuii aeHp miciass CMC y Beix cropreme-
HIB CIIOCTepirajsach CUMIATHKOTOHIsA. Ha mpy-
ruit gens aume y 3 cnopremedis (10,0 %) Oymno
BCTaHOBJICHO HOPMOTOHIO, a y 27 (90,0 %) 3a-
JUIIAIach CUMIATUKOTOHIS. BaxnuBum € oriH-
ka crany BHC Ha 3 neHb, B 3B’S13Ky 3 TUM, 1110
3rigHo 3 nporokoiaom SCAT 5 came B 1ieid 1eHb
B)KE MPU3HAYAIOTHCA TPEHYBaJbHI HABaHTAXKCH-
Hs. [lix yac TpeTboro Bi3uUTy juile y 9 ydacHu-
kiB (30,0%) croctepiraizacb HOpMOTOHiIs, a 'y 21
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Ne IMoka3znuk Cepeane MinimanbHe MaxkcumaJsibHe SD m

1 IK1 -15,5 -20,4 -11,5 2,3 0,4

2. IK2 -14,0 -18,5 -9,7 2,3 0,4

3. IK3 -12,3 -17,5 -8,6 2,3 0,4

4 IK4 -10,1%* -16,5 -5,8 2,5 0,5

[pumitku: * — p<0,05 cTaTHCTUYHO 3HAYMMA PI3HUII Y TOPIBHSAHHI 3 TOYATKOBUM PiBHEM; M — CepeIHs
MOMMWIKa cepenHboapupmeTnynoi Bennuunn; SD — cepenubokBaaparnune Biaxunenns; IK 1-4 — 3HauenHs

ingexcy Kepno Ha 1-4 Bi3uTax, BiAMOBITHO.

Tab6auus 1. Iuramika innexcy Kepmo B mporeci BigHoBIeHHS (n=30)

(70,0 %) 3anumanach cuMMaTukoToHisA. [IpoTs-
rOM MOAAJBIIOTO JOCHIIKEHHS, Ha 4 JEeHb Bij-
HOBJICHHS, 3adikcoBaHO, MO Yy OimbimocTi (18
cnoptcmediB (60,0 %) coctepiranack HOPMOTO-
His, ay 12 (40,0 %) — cumnarukotoHis. J{unami-
Ky noka3Huky IK HaBeneno y tabn. 1.

Jns miaTBep/keHHsT Ta 00’ €KTHMBI3aIii Xa-
paktepHux 3miH BHC micns CMC 6yno 3acrto-
COBAHO IHCTPYMEHTAJIbHY I1arHOCTUKY, a came
nocaikenas BCP. Ilix wac mepuioro Bi3uTy B
ycix crnoprcMeHiB 3a nokazHukoM SDNN cno-
cTepiranach CUMITATUKOTOHIs (Taln. 2); mia yac
Jpyroro BI3UTY y 2 cnopTcMmeHiB (6,7 %) Oyna
HOPMOTOHIS, a y 28 (93,3 %) 3anumanach cuM-
MaTUKOTOHIS; HA TPEThOMY BI3UTI JIMIIE Yy Tpe-
tuHM crioptemeriB — 10 (33,3 %) cnoctepira-
Jack HOpMOTOHIs, a y 19 (63,3%) 3anumanacek
CUMIIaTUKOTOHIs. [li/1 yac 4eTBEHPTOro BI3UTY y
outbmIocTi cioprecMmeniB — 18 ocid (60,0 %) Oyna
HOPMOTOHISI, @ CHMIIATUKOTOHIs 30epiranace y 6
oci6 (20,0 %). BaxxyinuBo 3a3HaYUTH, IO 32 IO-
ka3HukoM SDNN mapacuMIaTUKOTOHI Ha 3-i
BI3UT criocTepiranack y 1 cnopremena (3,3 %), a
Ha 4 Bi3uT y 6 cnoprcmeHis (20,0 %).

3a nmaHuMu Tabn. 2 XapaKTepHUM HIiATBEp-
JUKEHHSM 3MiH BETETaTUBHOI perynsiii Oyma au-
Hamika nokazHuka IBP. Ilix gac Tppox nepmumx
BI3UTIB Yy BCIX CIIOPTCMEHIB CHOCTEpirajiach
CUMITaTUKOTOHIA. Jlumie Ha yeTBepTuii 1eHp y 10
croptcmeHiB (33,3 %) Oyno BCTaHOBIIEHO HOP-
MOTOHII0, a y pemtu — 20 (66,7 %) 3anuianack
CUMITaTUKOTOHISL.

3pylIeHHs. B CTOPOHY CHMIIaTUKOTOHII 3a-
ranpHOro criektpy SDNN Ta IBP BigOysanocsk 3a
paxyHOK 30UTbIIEHHS MOTYXXHOCTI XBUJIb HU3b-
koyactoTHoro crnekrpy (LF) ta 3MmeHIeHHs BU-
cokouactotHoi ckianosoi (HF). unamika mo-
ka3uukiB LF Ta HF naBenena y Ta6m. 3.

Pe3ynbTytouoro Takux 3pyHIeHb CTajo Io-
PYIIEHHS MPOLECIB PEryyslii Ta HampyXeHHs
PETYISATOPHUX CHUCTEM 32 IMOKA3HUKOM iHJEKCY
Halpyr peryisTOpHUX cucTeM 3a JanuMu BCP
(tabmn. 4). Tak, mijg yac nepIoro Bi3uTy HOpMaJsb-
Ha ajnanTaiis Bigmivanace y 11 (36,7 %) ciopte-
MEHI1B, HaNpyXeHHs] MEXaH13MiB ajanTauii —y 19
(63,3 %); mpoTAroM JIpyroro Bi3UTY HOpMalibHa
ananrauis Oynay 20 (66,7 %), a HanpyKeHHs Me-
xaHi3miB apantamii y 10 (33,3 %) cnopTcMmeHis;

Ta6auusn 2. Jlunamika nmokasaukie BCP B nporeci BimHoBiaeHHs XokeicTiB miciast CMC (n=30)

Ne IMoka3znuk Cepenne MiunimanbHe MaxkcumajbHe SD m
1. SDNN 1 47,9 37,1 57,6 4.4 0,8
2. SDNN 2 51,5 44,6 60,1 3.9 0,7
3. SDNN 3 54,4 48,5 64,1 3,6 0,7
4. SDNN 4 59,9* 53,1 75,4 5,1 0,9
5. IBP 1 35,7 28,7 47,5 4,6 0,8
6. IBP 2 40,3 31,4 51,2 5,0 0,9
7. IBP 3 46,3 37,8 55,3 53 1,0
8. IBP 4 52,2% 40,1 64,0 6,2 1,1

[Ipumitkm: * — p<0,05 y mopiBHAHHI 3 MoyaTkoBuM piBHeM; SDNN 1-4 — moka3auk SDNN mix gac 1-4
Bi3UTiB, BiioBiHO; IBP 1-4 — moka3HuK iHIEKCY BEreTaTUBHOI PIBHOBATH Iij] yac 1-4 Bi3WTIB, BiIOBIIHO.
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Ne IMoka3zHuk Cepenne MinimManabHe MakcumaibHe SD m
1. LF1 1260,1 1078,0 1564,0 128,2 23,4
2. LF2 1158,0 967,0 1432,0 117,0 21,4
3. LF3 1062,5 897,0 1289,0 98,2 17,9
4. LF 4 972,4% 867,0 1150,0 63,3 11,6
5. HF 1 3524 312,0 389,0 21,2 3,9
6. HF 2 3724 329,0 395,0 18,3 34
7. HF 3 3914 290,0 434,0 24,6 4,6
8. HF 4 415,2% 389,0 453,0 16,3 3,0

[pumitku: * —p<0,05 y nopiBHsAHHI 3 moyatkoBuUM piBHeM; LF 1-4 — moka3HUK HU3BKOYACTOTHOTO CIIEKTPY
XBWJIb Tix gac 1-4 Bi3uTiB, BimnmoBigHo; HF 1-4 — rmoka3HUK BHCOKOYACTOTHOTO CIEKTPY XBWIIb I 4ac 1-4
BI3WTIB, BIITOBIIHO.

Tadmmus 3. J{unamika noka3zHUKiB criekTpaibHoro ananizy BCP B nporeci BiTHOBIEHHS XOKEICTiB
nicist CMC (n=30)

Ne Moka3nuk Cepenne MinimanabHe MaxkcumaabHe SD m
1. IH1 205,0 164,0 267,0 26,0 4,7
2. IH2 183,6 147,0 213,0 17,0 3,1
3. IH3 170,0 142,0 201,0 15,2 2,8
4. IH 4 153,9* 132,0 198,0 15,7 2,9

[pumitku: * - p<0,05 y nopiBHsAHHI 3 mouatkoBuM piBHeM; IH 1-4 — iHfeKc HaNPYTH PeryasTOPHUX CUCTEM
npoTsiroM 1-4 Bi3UTiB, BiIMIOBITHO.

Ta0nuus 4. PiBeHb Ta 1rHaMIKa 1HAEKCY HapyTy PETYISITOPHUX CUCTEM B MIPOLIEC] B1THOBJICHHS
xokeicTiB miciss CMC (n=30)

Ne IHokazuuk Cepenne MinimanbHe MaxkcumasbHe SD m

1. TIT 1 3,07 2,00 4,00 0,78 0,14
2. TII 2 2,60 2,00 3,00 0,50 0,09
3. TII 3 2,43 2,00 3,00 0,50 0,09
4. TII 4 2,20* 1,00 3,00 0,55 0,10
5. MII 1 7,73 5,00 9,00 0,98 0,18
6. MII 2 7,13 5,00 9,00 0,94 0,17
7. MII 3 6,80 5,00 8,00 0,76 0,14
8. MII 4 6,70* 5,00 8,00 0,75 0,14
9. 3aranpHa | 10,8 8,00 13,0 1,45 10,8
10. 3aranpHa 2 9,73 8,00 12,0 1,08 9,73
I1. 3aranpHa 3 9,23 7,00 11,0 1,04 9,23
12. 3aranpHa 4 8,90%* 7,00 11,0 0,99 8,90

[Ipumitka. * - p<0,05 y mopiBHsSHHI 3 modarkoBuM piBHeM; TI1 1-4, MII 1-4 ta 3aransHa 1-4 — TecTyBaHHSA

Ha TBEPiii, M’sIKill IOBEPXHSX Ta 3arajibHa OIliHKa i1 4ac 1-4 Bi3uTIB, BiAMOBIAHO.

Ta6auus S. [Tokaznuku piBHOBAaru XokeicTiB B nuHaMilli BigHosneHHs micis CMC (n=30)
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TpeTii BisuT miarBepaus, mo y 4 (13,3 %) xo-
KeiCTiB ajmanTallis 3aJuIIiIach Ha PiBHI HaIpy-
KCHHSL.

BaxnBo 3a3HaYUTH, 1110 XOKEH 3 1aii0010 BU-
Marar0 BHCOKOTO PiBHS PO3BHUTKY IMOCTYPaJIbHOI
crabinpHOCTI. TOMy, 3MaTHICTH CIOPTCMEHA TTiJT-
TPUMYBATH PIBHOBAry € 3alIOPYKOIO BJAJIOTO BHU-
KOHAHHS CIIOPTUBHUX 3aBlaHb. [IpoBeneHa orin-
ka BESS tecryBanns, sk Ha tBepaiit (TII), Tak i
Ha M’sikiit moBepxHi (MII) Ta 3aranpHa olliHKa 3a
00u/IBi MOBEPXHI BKa3zaja Ha 3HAYHI MOPYIICHHS
pIBHOBaru y cnopTcMeHiB Biapasy micias CMC.
AJne cepeqHi TOKa3HUKH 33 TAHUMU TIPOBEACHUX
TECTyBaHb BKa3yIOTh Ha OKpaIIeHHs OanaHcy Ta
KoopauHarii B tuHamini Bix 1 1o 4 Bizury. J{una-
Mika nmoka3HukiB 3a TII, MII Ta 3aranpHa oLiiHKa
HaBezeH1 y Ta0m. 5.

PozainuBImg ciopTCMEHIB 3a piBHEM HaNpyTru
PETYIATOPHUX CUCTEM Ha 1Bi Tpymnu: | — 3 o3Ha-
Kamu HarnpykeHHs afganTarnii (IH 6inpmre abo mgo-
piBHtoe 200 on) ta Il — 3 HOpMansHUM piBHeM [H
(IH menme 3a 200 ox) Oyiio 1oBeACHO, 1110 PiBEHb
[H BruMBae Ha 3/1aTHICTH MAIli€HTIB BUKOHYBa-
TH 3aBJIaHHS Ha PO3BUTOK PIBHOBAaru Ta HEPBO-
BO-M’s130BOT0 KOHTpoIt0. Tak, B rpymi I mig gac
niepiioro Bi3uTy pe3ynsratu Tecty BESS TII B
cepenaboMy cknamanu 3,37+0,16 oxm, mo Oyio
CTaTUCTUYHO 3HAYUMO OUTBIINM 32 TTOKa3HUK Yy 11
rpy1i, ae BiH qopiBHioBaB 2,54+0,21 ox. (F=10,0,
p=0,01). Ananoriuna pi3uuis Oysa 3adikcoBaHa
i 3a pe3ynapraTaMu 00CTEXKEHHS i 9ac Jpyroro
Ta TPETHOTO Bi3HTIB (TabI. 6).
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BucHoBku

PesynbTatu mpoBeeHOro AOCTIKEHHS MOKa-
3anu 3B’a30Kk Mbk CMC Ta 3MiHaMu BereTaTtus-
HOI peryssnii y Oik nepeBakaHHsI CUMITATUKOTO-
Hii. PaHHIMU KpUTepiIMHU BIAHOBICHHS PETYJIsLil
BEreTaTUBHOI HEPBOBOI CUCTEMH Y XOKEICTIB mic-
nst CMC 6ynu nokasnuku BCP, 30kpema, miiBu-
IIEHHS CTAaTUCTUYHOTO MOKa3HUKA CTAaHIapPTHOTO
BIJIXWJICHHS BiJl CEpeAHbOI TPUBAJIOCTI BCIX Kap-
JIOIHTEpBaIiB Ta 1HAEKCY BEreTaTUBHOI PIBHO-
Bar, 3MiHU MOKA3HUKIB CIIEKTPAJIHHOTO aHaJi3y
BCP, 0co6:11BO MiABUIIIEHHS BUCOKOYACTOTHOTO
Ta 3HIKEHHS] HU3bKOYacTOTHOTO Jianazony BCP,
PE3YJIBTYIOUOI0 YOTO CTal0 3HMKEHHS 1HIEKCY
HaIpyTyu PEryisIiTOpHUX cucrteM. B poOoti mo-
BEJ/ICHO, 1110 HE BpaxyBaHHs CTaHy BEreTaTHUBHOI
peryasuii 3a 1IHAEKCOM HANpYyrH PeryasTOPHHUX
CHUCTEM HETaTWBHO BIUIMHYJIO Ha BiJHOBJIEH-
HSl pyXOBHUX (PyHKLIH XOKEICTiB, SIKI IEpEHECIU
CMC, 30Kkpema, Ha 3aTHICTh XOKEICTIB BUKOHY-
BaTH 3aBJaHHS Ha PO3BHTOK PiBHOBATH.

Ile moTpebye BpaxyBaHHS CTaHy BEreTaTHB-
HOT peryJisiiii MiJl yac IMJIaHyBaHHS Ta BUKOHAH-
HS K peabiniTalifHUX, TaK ¥ CIIOPTUBHUX Ha-
BaHTAXEHb Yy XOKEICTIB MiCJIsI CTPYCY TOJIOBHOTO
MO3KY.

dinaHCyBaHHA

Jlane nociikeHHS He OTPUMAJIO 30BHIIIHBO-
ro (piHaHCYBaHHSI.

Kounduiikr inTepeciB

VY npencrasieHiit po60Ti HeMae KOH(IIKTY 1H-
TepeciB.

Tadauust 6. Bruiis piBHS HapyTH PETyISITOPHUX CUCTEM Ha 3[aTHICTh XOKEICTIB BUKOHYBATH
3aBJJaHHA Ha PO3BUTOK piBHOBaru (n=30)

Ne IMoxa3Huk I rpyna II rpyna p

1. BESS TIT 1 3,37+0,16 2,54+0,21 0,01
2. BESS TI1 2 2,90+0,10 2,45+0,11 0,02
3. BESS TIT 3 3,00+0,01 2,35+0,10 0,02
4. BESS MII 1 8,00+0,22 7,27+0,27 0,04
5. BESS MII 2 7,70+0,33 6,85+0,17 0,02
6. BESS MII 3 7,75+0,25 7,04+0,19 0,16
7. BESS 3aranbha 1 11,4+0,3 9,82+0,35 0,01
8. BESS 3aranbna 2 10,6+0,3 9,30+1,18 0,01
9. BESS 3aranbna 3 10,5+0,3 9,04+0,19 0,02
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3roga Ha nyoJikaniro

3roza Ha myOJiKalilo OTpUMaHa Bij ycixX ma-
LI€HTIB 5K1 Oy/lM 3aJlydeHi y IpOCHEKTUBHE J0-
CJIIJDKEHHS.
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Early diagnostic indicators of return to training and competitive activity in ice-
hockey players after traumatic brain injuries
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Abstract: The aim of study is to develop the criteria for early recovery after sport-related concus-
sions (SRC) with ice-hockey players. 30 professional ice-hockey players from 17 to 30 years (average
age 22.7 £ 0.8 from SMS) were included in study. Methods: somatoscopy and somatometry, assess-
ment of autonomic nervous system (ANS), assessment of heart rate variability (HRV), assessment of
balance (BESS test). The Buffalo concussion treadmill test (BCTT), which is the most used physica-
lactivity test after SRC was performed on days 3 and 4 after SRC. The results of the study showed a
link between SRC and changes in autonomic regulation in the case of increased sympathicotonia. In
addition, we discover the dynamics of ANS stability during the early period of recovery after SRC.
Also, we establish improvement of motor functions after SRC in the dynamics from 1 visit to 4.
However, despite the existing recommendations for early active rehabilitation on the third day after
concussion, not taking into account the level of autonomic regulation can lead to physical overstrain
of regulatory systems. This think shows the importance of taking into account the level of autonomic
regulation while planning the rehabilitation and sports activities after SRC with ice-hockey players.

Key words: brain concussion, ice hockey, neurologic rehabilitation, traumatic brain injury.
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Efficacy of two-step resilience-oriented intervention for veterans
with a remote traumatic brain injury
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Abstract: Researchers argue that rehabilitation interventions which cultivate resilience may po-
tentiate the effect of standard treatment and promote the readaptation of veterans with traumatic
brain injury. At the same there is a lack of such interventions. The objective of the article was to
investigate the efficacy of two-step resilience-oriented intervention for veterans with traumatic
brain injury in remote period. We hypothesized that, compared with patients who received stan-
dardized treatment and rehabilitation in inpatient setting, those who received standardized treat-
ment plus TROI would report increase in resilience effectiveness and positive outcomes, as well as
reduced clinical symptoms. A total of 146 veterans with traumatic brain injury were enrolled into a
randomized controlled trial either into intervention group, which received two-step resilience-ori-
ented intervention and standard treatment and rehabilitation or to control group, which received
only standard treatment and rehabilitation. Psychometric measures were administered at baseline,
post-treatment, and 3 months follow-up. Connor-Davidson Resilience Scale (CD-RISC), Neurobe-
havioral Symptom Inventory (NSI), Montreal Cognitive Assessment Scale (MoCA), Hospital Anx-
iety and Depression Scale (HADS), Positive and Negative Affect Scale (PANAS), Posttraumatic
Stress Disorder Checklist 5 (PCL-5), Chaban Quality of Life Scale (COLS) were used to assess the
treatment effectiveness. A linear mixed effect modelling was used to model each outcome. Improve-
ments in all outcomes at post-treatment were observed in both intervention and TAU groups. After
adjusting for the baseline cognitive performance, gender, brain injury clinical type and time since
last trauma, the intervention group demonstrated more favorable score on CD-RISC, MoCA, PCL-
5, PANAS while demonstrating no clinically significant improvement in NSI, HADS and CQLS at
both post-treatment and follow-up. Difference between groups in resilience-related outcomes like
positive affect and quality of life only increased throughout time, making a good follow-up progno-
sis. In summary, targeting cognitive and emotional factors in a single psychological intervention
improves the resilience in veterans with traumatic brain injury, making veterans more adaptable
and more effective in managing both persistent clinical symptoms and comorbid post-traumatic
stress. Adding such resilience-oriented program to the standard inpatient treatment and rehabili-
tation provides improvement in clinical outcomes and better prognoses than just following usual
treatment strategies.

Keywords: psychological resilience, rehabilitation, traumatic brain injury, veterans
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Introduction

Traumatic brain injury (TBI), especially
blast-related, is relatively unique and very com-
mon event for military population (Elder, et al.,
2019). While commonly considered by many cli-
nicians to be a non-serious condition, even in case
of mild TBI from 10 to 15% of patients still have
symptoms years after trauma (Sivak, et al., 2015).
Persistent symptoms may include problems like
shakiness, headaches, dizziness, fatigue, irritabil-
ity, and cognitive impairment (Elder, et al., 2019;
Hebert, et al., 2018; Sivak, et al., 2015). Lead-
ing to the occurrence of its own specific clin-
ical symptoms, TBI also reduces the adaptabil-
ity of veterans and relates to higher prevalence
of mental health issues like posttraumatic stress,
depression, anxiety, and alcohol abuse (Greer, et
al, 2020). Inappropriate stress reactions and co-
morbid mental health issues also affect post-con-
cussive symptoms, worsening them (Bryant, R.,
2011). Quality of life of veterans with TBI also
remains poor even years after brain injury event
(Merritt, et al., 2021).

A systematic review of psychological treat-
ments for persistent TBI symptoms showed that
there is limited evidence for the use of common
psychoeducation and psychotherapy approach-
es to treat mental health conditions in veterans
(Cooper, et al., 2015). Therefore, this indicates
the need for additional studies and development
of new approaches to the psychological treatment
and rehabilitation of remote TBI in veterans.

One of perspective approaches in psychoso-
cial interventions is to shift from addressing neg-
ative outcomes to cultivating positive phenom-
ena, among which different authors especially
single out resilience (Reid, et al., 2018; Elliott,
et al., 2016). Resilience is a process that reflects
the dynamic ability of a person to restore adap-
tive and effective psychosocial functioning and
personally grow after a period of desadaptation,
which occurred due to the disorganizing effect of
traumatic factors (Assonov, 2021). It was shown
that lower resilience of veterans is strongly as-
sociated with poorer neurobehavioral symptoms
of TBI both in acute period of trauma and even
10 years after (Merritt, et al., 2022). Moreover,
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resilience has a robust influence on neurobehav-
ioral functioning after TBI (Merritt, et al., 2022).
Some researchers argue that rehabilitation inter-
ventions which main aim is to cultivate resilience
may potentiate the effect of standard treatment
and promote the readaptation of veterans with
TBI (Vos, 2019; Neils-Strunjas, et al., 2017).

At the same moment, there is a lack of such
interventions now despite the request for them
(Bushnik, et al, 2015). Priorly, we have reviewed
and analyzed a few existing resilience-oriented
interventions for patients with TBI (Assonov,
2021). Despite of promising results, most of them
are at the pilot trial stage. Among the limitations
there were long time to complete, dominant part
of psychoeducational component with little time
allotted for skill building, and the absence of sin-
gle theory in the intervention’s core.

Based on our review of current state of knowl-
edge about resilience in veterans with TBI and
analysis of prior resilience-oriented interven-
tions, we developed and evaluated a 6-session
manualized psychological treatment, Two-step
Resilience-Oriented Intervention (TROI), target-
ed at cultivating resilience and focused on cog-
nitive and emotional factors of resilience. TROI
consists of 2 parts (steps): Step 1, targeted at cog-
nitive factors of resilience, and Step 2, targeted
at emotional factors. These factors of resilience
considered in literature among the most important
(Nalder, et al., 2018; Stainton, et al., 2018; Par-
sons, et al., 2016). TROI also incorporated some
principles and certain modified exercises of cog-
nitive training. It was designed to be a short-term,
complementary, and combined intervention, that
doesn’t require extensive training of a specialist
in a specific psychotherapeutic modality. Previ-
ously pilot data regarding TROI was published
and seemed to be promising (Assonov, 2021).
However, a full-sample study with appropriate
analysis is required to draw reliable conclusions.

Aim

The present study aimed to investigate the ef-
ficacy of TROI for veterans with traumatic brain
injury in remote period. We hypothesized that,
compared with patients who received standard-
ized treatment and rehabilitation in inpatient set-
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ting, those who received standardized treatment
plus TROI would report increase in resilience
effectiveness and positive outcomes, as well as
reduced clinical symptoms.

Methods

This is a two-arm parallel randomized con-
trolled trial. Participants were recruited in Hos-
pital for War Veterans “Forest Glade” of Ministry
of Health of Ukraine and Kyiv City Clinical Hos-
pital for War Veterans.

The study was approved by the Committee
of Bioethical Expertise and Ethics of Scientific
Research of Bogomolets National Medical Uni-
versity and all participants signed an informed
consent to enter the study. It is a part of a state
research program “Dynamic biopsychosocial
model of medical and psychological care (diag-
nosis, therapy, rehabilitation, prevention) of pa-
tients of multidisciplinary hospitals in a rapidly
changing crisis-associated society” (registry No.
0119U103910).

Inclusion criteria: 1) to be a veteran who par-
ticipated in Anti-Terrorist Operation (ATO) /Joint
Forces Operation (JFO); 2) to have a documented
history of mild to moderate traumatic brain injury
obtained during their deployment in ATO / JFO
more than 3 years ago; 3) age 18-64 years old.
Non-inclusion criteria: to misuse alcohol or drugs
within six months prior to the enrollment; 2) to
meet full criteria for posttraumatic stress disor-
der; 3) to have a diagnosis of dementia or to have
a severe cognitive impairment (MMSE score
<14); 4) to meet full criteria for any psychotic
disorder; 5) to have a history of severe traumatic
brain injury; 6) participation in other studies by
the moment of enrollment.

After screening for inclusion criteria and sign-
ing informed consent, the participants underwent
baseline assessment and were randomized into
one of two trial arms. In the first arm (interven-
tion group) participants received a standard in-
patient treatment and rehabilitation (treatment as
usual, TAU) and additionally were enrolled into
a two-step resilience-oriented intervention pro-
gram (TROI). In the second arm (TAU group)
participants received only standard treatment and
were included into the waiting list for TROI, be-
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ing able to participate in the intervention after all

protocol measures were done.

The TROI is a structured psychological inter-
vention for veterans with TBI, aimed to cultivate
resilience by targeting cognitive and emotional
factors of resilience via psychoeducation, skill
building, and creating new forms of positive be-
havior. The TROI consists of two parts (Step 1
and Step 2) each has 3 60-min long sessions (6
sessions in total). Every session was done indi-
vidually with each participant. Step 1 is targeted
at cognitive factors of resilience: executive skills,
memorization, ability to focus and concentrate on
important issues, planning and decision-making
(sessions 1-3). Step 2 is targeted at emotional fac-
tors of resilience: stress-management skills, abil-
ity to cultivate positive emotions and to control
for negative ones, ability to be optimistic and to
think positively (sessions 4-6). Each session con-
tains a psychoeducational part that describes how
TBI affect different resilience factors and compo-
nents, why these factors are important for effec-
tive resilience and adaptation, and a skill-building
part, on which the patient is taught new forms of
behavior to address resilience via cognitive and
emotional factors.

Psychometric measures were administered at
baseline (T1), post-treatment (T2), and 3 months
follow-up (T3). To get broad information on re-
silience, its factors, and related outcomes, the fol-
lowing methods were used:

1. Connor-Davidson Resilience Scale (CD-
RISC) was used to assess resilience, with to-
tal score ranges from 0 to 100 (Connor, K., &
Davidson, J., 2008). Group difference of 10
or more points was defined as clinically sig-
nificant. This was the primary endpoint of the
study.

2. Neurobehavioral Symptom Inventory (NSI)
was used to evaluate neurobehavioral symp-
toms (Cicerone, K., & Kalmar, K., 1995), with
total score ranges from 0 to 88. Clinical sig-
nificance was defined as a pre- post-treatment
difference of 10 or more points.

3. Montreal Cognitive  Assessment  Scale
(MoCA) was used to assess cognitive func-
tioning, with total score ranges from 0 to 30,
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normal cognition is indicated by 26 or more
points (Nasreddine, et al., 2005). Clinical sig-
nificance was defined as a pre- post-treatment
difference of 2 or more points.

4. Hospital Anxiety and Depression Scale
(HADS) was used to assess depressive
(HADS-D) and anxiety (HADS-A) symptoms
(Zigmond, A., & Snaith, R., 1983). Subtests
score ranges from 0 to 21. Clinical significance
was defined as a pre- post-treatment difference
of 1.5 or more points.

5. Positive and Negative Affect Scale (PANAS)
was used to assess positive and negative af-
fect. Subtests scores range from 10 to 50 (Wat-
son, et al., 1988). Clinical significance was de-
fined as a pre- post-treatment difference of 5 or
more points.

6. Posttraumatic Stress Disorder Checklist 5
(PCL-5) was used to assess posttraumatic
stress symptoms (Blevins, et al., 2015), with
total score ranges from 0 to 80. Clinical sig-
nificance was defined as a pre- post-treatment
difference of 10 or more points.

7. Chaban Quality of Life Scale (CQLS) was
used to assess quality of life (Chaban, et al.,
2016), with total score ranges from 0 to 100.
Clinical significance was defined as a pre-
post-treatment difference of 10 or more points.
In the present study, both statistical and clin-

ical significance was assessed. As a statistically

significant was considered difference with p <

0,05. A Chi-square test was used to compare the

frequencies between the groups. Two-sided t-tests

or Mann-Whitney tests were used to check for
group differences at baseline as applicable. Lin-
ear mixed-effect modeling (LMM) was used to
model each outcome. Each model included a ran-
dom effect of intercept for individuals and fixed
effects of treatment group, visit and group*visit
interaction to observe pre- post-treatment dif-
ference between groups. Each model was also
adjusted for the baseline cognitive performance

(presented as a dichotomous variable indicating

normal/impaired cognition), gender, TBI clinical

type, and time since the last trauma. The model
predicting change in MoCA total score did not in-
clude baseline cognitive performance due to the
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inclusion of this data in the dependent variable.
Additionally, Hedges g effect sizes of the group
differences in change scores were also calculated
separately from LMM with g<0.2 interpreted as a
trivial effect, 0.2-0.5 as a small effect, 0.5-0.8 as a
moderate effect, and > 0.8 as large effect. All data
were stored in Microsoft Excel 365 and analyzed
in statistics EzR v1.54. Data visualization was
done by using a python programming language
with seaborn, pandas, numpy, and matplotlib ex-
tensions.

Results

One hundred forty-six veterans participated in
the study after providing written informed con-
sent. There were no significant differences be-
tween the intervention group and the TAU group
at baseline (see Table 1).

After baseline assessment patients were ran-
domized into intervention group or TAU group
and received appropriate treatment. The groups
didn’t differ significantly in the duration of inpa-
tient treatment (18 [16-19] days for intervention
group, 18 [16.75-24] for TAU, p > 0.05). Means
and standard deviations for outcome measures at
T2 and T3 with t-tests presented in Table 2.

Improvements in all outcomes at post-treat-
ment were observed in both intervention and TAU
groups. However, intervention group showed
more favorable outcomes.

There was also a difference between groups
in the outcomes at follow-up assessment. Partic-
ipants in both TAU group and intervention group
had improvements in resilience-related outcomes
at the end of inpatient treatment (T2), but par-
ticipants in TAU group had some sort of reduc-
tion up to 3 months post-discharge (T3), while
participants in intervention group show further
improvements or stable outcomes even after 3
months (Figure 1).

Both intervention group and TAU group par-
ticipants had improvements in clinical outcomes
at the end of inpatient treatment and almost all
outcomes remained stable or further improved
after 3 months. Both groups presented a slight
reduction in MoCA scores at follow-up. After 3
months, the intervention group still had better
outcomes than the TAU group (Figure 2).
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Intervention Treatment As
Overall Group Usual Group | t/W/y¢? p
(n=70) (n=76)
Demographic
Age (years) | 4603+859 | 4614828 | 4593+892 | -0.14 | 0.884
Gender:
Male | 141 (96.58%) 68 (97.1%) 73 (96.0%) 0.13 0717
Female 5(3.42%) 2 (2.9%) 3 (3.9%)
Education (years) 14 [12-16] 14.25+2.96 13.78 +£3.22 -0.90 0.364
Marital status:
Married | 83 (56.85%) 43 (61.4%) 40 (52.6%) 114 0.284
Single | 63 (43.15%) 27 (38.6%) 36 (47.4%)
Jome (a1 vartare 1 [1-3] 1[1-3] 11-3] 2723 | 0.788
Injury Severity:
Concussion | 83 (56.85%) 39 (55.7%) 44 (57.9%) 0.07 0.79
Mild Cerebral Contusion | 63 (43.15%) 31 (44.3%) 32 (42.1%)
TBI number 1[1-1] 1[1-1] 1[1-1] 2730.5 | 0.665
Time since TBI (years) 6 [5-6] 6 [5-6] 6 [5-6.25] 2635.5 | 0.923
Clinical
CD-RISC 62.17 +£13.08 62.91 £ 12.76 61.5+13.43 -0.65 0.516
MoCA 22.65 +3.39 22.77+3.31 22.54 +£3.48 -0.41 0.681
<26 points cutoff | 118 (80.8%) 57 (81.4%) 61 (80.3%) 0.03 0.858
>26 points cutoff | 28 (19.17%) 13 (18.6%) 15 (19.7%)
NSI 42.72 + 14.53 43.36 £13.69 42.13 £15.33 -0.50 0.612
HADS-A 1045 +4.11 10.77 £ 4.02 10.16 £4.19 -0.90 0.369
HADS-D 8.38+£3.19 8.57 +£3.06 8.19+3.33 -0.70 0.482
PCL-5 37.95+15.62 37.59 £ 16.08 38.29 £ 15.29 0.27 0.787
PANAS+ 25.87+£5.01 25.68 £5.52 26.05 £4.54 0.40 0.685
PANAS- 30.15+9.43 31.20+10.13 29.20 £ 8.73 -1.18 0.239
CQLS 46.78 £13.08 48.51 +11.38 45.18 £ 14.36 -1.54 0.125

Table 1. Baseline (T1) demographic and clinical data.

After adjusting for the baseline cognitive per-
formance, gender, TBI clinical type, and time
since the last trauma, the intervention group
demonstrated a significantly higher change from
baseline in resilience, positive affect, and cog-
nitive performance over time, as well as a sig-
nificantly higher decrease in neurobehavioral
symptoms of TBI, anxiety and depression level,
posttraumatic stress, and negative affect, while
demonstrating no statistically significant increase
in quality of life (Table 3).

At the same time, while reaching statistical
significance, not all differences may be consid-
ered clinically meaningful. The primary outcome,
CD-RISC score, achieved a clinically significant
difference in change from baseline (with large pos-
itive effect), as well as MoCA (with large positive
effect), PCL-5 (with large positive effect), PANAS
positive (with huge positive effect size) and neg-
ative (with moderate positive effect) subscales.
NSI score, being statistically significant, hasn’t
achieved a clinically significant difference (point
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Post-treatment (T2) Follow-up (T3)
Inter- | 1Ay Inter- 1 ryy
vention Grou ¢ vention Grou ¢
Group (n=7 6l; P Group (n=7 ll; P
(n=70) (n=64)
CD- 78,17+ | 63,72+ 77.04+ | 62.85+
RISC | 1208 | 1275 | P00 | <0001 hhg | g | 617 | <0000
27,41+ | 24,51 26.64+ | 24.01 £
MoCA 1.99 2.85 -7.06 <0,001 290 719 -6.93 <0,000
26,27+ | 32,09 + 25.60+ | 3047 +
NSI 0.46 11,69 3.29 0.001 1091 13.42 2.29 0.023
6,46 + 7,08 + 7.06 £ 728 £
HADS-A 3,57 2.97 1.14 0.252 212 ) 63 0.52 0.602
6,17 £ 6,75 6.20 £+ 6.12 +
HADS-D 2.8 3.05 1.18 0.237 78 731 -0.158 0.875
17,70+ | 29,14 + 1698 +£ | 27.56 +
PCL-5 11,49 12,58 5.72 <0,001 10.40 1325 5.11 <0,000
3436+ | 25,89 + 3481+ | 25.70 +
PANAS+ 574 5.15 -8.66 <0,001 799 227 -5.95 <0,000
1894+ | 22.16 %+ 1839+ | 23.08 +
PANAS- 719 746 2.44 0.016 531 741 3.70 0.000
61,13+ | 56,53 + 6557+ | 54.15+
CQLS 17.66 14,27 -1.73 0.084 1743 18.62 3.66 0.000

Table 2. Means (SD) for variables with t-tests across assessment on post-treatment and follow-up
outcome measurements for the groups

Intervention group — TAU group difference in change from T1 to T2
Difference | 2.5% | 97.5% | Standard | g, t | ES(g) p
error
CD-RISC 13.03 9.46 17.02 1.82 277.60 | 7.12 1,11 <0,001
MoCA 2.66 1.81 3.52 0.43 277.23 6.09 0,92 <0,001
NSI -7.04 -10.25 -3.83 1.64 277.43 | -4.29 -0,66 <0,001
HADS-A -1.23 -2.31 -0.15 0.55 277.57 | -2.22 -0,33 0.026
HADS-D -0.95 -1.80 -0.10 0.43 27733 | -2.18 -0,34 0.029
PCL-5 -10.74 -14.42 -7.05 1.88 277.55 | -5.69 -0,84 <0,001
PANAS+ 8.83 6.65 11.00 1.11 233.68 | 7.92 1,90 <0,001
PANAS- -5.22 -8.15 -2.29 1.50 236.66 | -3.47 -0,61 <0,001
CQLS 1.27 -3.37 5.91 2.38 27747 | 0.53 0,09 0.593

Table 3. Baseline to post-treatment outcome measurement differences for groups (LMM)
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Figure 1. Resilience-oriented outcomes. Mean scores of CD-RISC, CQLS and PANAS scales at
Baseline (T1), Post-treatment (T2), Follow-up (T3). Bounds on the estimates correspond to standard
deviations.

estimation hasn’t reached a defined threshold), as
well as HADS-A and HADS-D scores (both ha-
ven’t reached the defined threshold and for both
effects size is small). CQLS hasn’t achieved nor
statistical, or clinically significant difference.

Participants in the intervention group demon-
strated a significantly better change from baseline
in CD-RISC, MoCA, NSI, PCL-5, PANAS pos-
itive and negative subscales, and CQLS, while
demonstrating no statistically significant differ-
ence in HADS-A and HADS-D scores at 3-month
follow-up as well (Table 4).

Difference between groups in CD-RISC
change from baseline remained clinically sig-
nificant. At 3 months follow-up difference in
change from baseline in MoCA, NSI, HADS-A,
HADS-D, and PCL-5 was not so high, as at T2,
with MoCA and PCL-5 remaining clinically sig-

nificant. Opposite, the difference in change from
baseline to follow-up between the intervention
and TAU groups on both PANAS subscales and
CQLS was even higher 3 months post-discharge
than right after the treatment (yet the difference
on CQLS still didn’t reach clinical significance).

Discussion

The remote period of TBI remains an import-
ant topic in the clinical neuroscience field, and
scientists support the opinion that biological fac-
tors cannot account for persistent psychological
symptoms of TBI by themselves (Young, G.,
2020). Psychological factors can exaggerate clini-
cal symptoms therefore they need to be addressed
in assessment and treatment as well (Young, G.,
2020). Good psychological resilience is a predic-
tor of better neurobehavioral outcomes; there-
fore, different researchers propose to address it
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Figure 2. Clinical outcomes. Mean scores of MoCA, NSI, PCL-5, HADS-A, HADS-D scales at
Baseline (T1), Post-treatment (T2), and Follow-up (T3). Bounds on the estimates correspond to

standard deviations..

Table 4. Baseline to follow-up outcome measurement differences for groups (LMM)

Intervention group — TAU group difference in change from T1 to T3

Difference | 2.5% | 97.5% | Stndard | o t |ES@]| p
error
CD-RISC 13.35 967 | 1702 | 188 [27987| 7.10 | 141 |[<0,001
MoCA 2.30 1.43 3.19 045 |27991| 513 | 0,69 |<0,001
NSI -6.40 970 | -3.10 168 |279.19| -3.79 | -0,55 |<o0,001
HADS-A -0.85 196 | 0260 | 056 |[28054| -1.49 | -0.18 | 0.136
HADS-D -0.48 135 | 039 044 [279.52| -1.07 | -0,16 | 0.284
PCL-5 -10.54 1432 | -674 | 193 |27972| -5.43 | -0,76 |<0,001
PANAS+ 9.58 734 | 11.82 | 115 [236.73] 833 | 129 |<0,001
PANAS- -6.36 938 | -334 | 155 23666 -3.47 | -0,66 |<0,001
CQLS 7.99 322 [ 1278 | 244 [27983| 326 | 046 | 0,001
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in routine assessment and targeted interventions
for patients with TBI (Lange, et al., 2022; Rap-
port, et al., 2020). It is also connected with de-
creased recovery time after trauma (Ernst, et al.,
2021). Another well-known issue for veterans
with TBI is the presence of subclinical post-trau-
matic stress signs, which do not meet the full
criteria for the diagnosis of posttraumatic stress
disorder (PTSD) but negatively affect recovery
(Korte et al., 2016). Posttraumatic stress severi-
ty in veterans with TBI also negatively correlates
with good resilience (Elliott, et al., 2016). These
findings support the idea that resilience-oriented
interventions may be a positive complement to
standard treatment and rehabilitation for veterans
with brain trauma.

The present randomized controlled trial as-
sessed how adding TROI to standard rehabilita-
tion increased the resilience of veterans with re-
mote TBI. Both TAU and TROI+TAU resulted in
clinically significant reductions in neurobehav-
ioral symptoms of TBI, anxiety and depression
symptoms, posttraumatic stress, negative affect,
as well as improvements in resilience, cognitive
performance, and positive affect, and quality of
life. However, targeting both cognitive and emo-
tional factors of resilience by TROI resulted in
clinically significant improvement in resilience,
cognitive functioning, and positive affect as well
as in clinically significant reductions in post-trau-
matic stress symptoms and negative affect com-
pared to treatment as usual. While didn’t reach
the pre-defined threshold of clinical significance,
there was a moderate difference in change from
baseline between the groups on neurobehavioral
symptoms. Adding TROI to the standard inpatient
treatment did not show differential clinical benefit
to anxiety and depression symptoms, as well as
the quality of life despite statistically significant
changes in anxiety and depression symptoms.

Therefore, the results of the study give some
assurance that TROI was not harmful to patients
and did not diminish the impact of standard in-
patient treatment and rehabilitation on clinical
symptoms in veterans with TBI. Moreover, tar-
geting cognitive factors like the ability to con-
centrate and focus on goals, prospective memory,

ISSN 1996-353X
ISSN 2311-6951

flexibility in reaching the goals, problem-solving
skills; and emotional factors like stress-manage-
ment skills, ability to raise positive emotions as
well as manage negative ones, ability to be opti-
mistic and think positive in a single psychological
intervention improves the resilience in veterans
with traumatic brain injury. Adding TROI helps
to significantly improve mental health outcomes
and cognitive performance of veterans with re-
mote TBI. What is also promising, is that resil-
ience-related outcomes like positive affect and
quality of life only increased throughout time,
making a good follow-up prognosis.

Further studies may be done to determine
whether the effects of TROI will persist af-
ter 6 and 12 months. Another question to study
is whether the intervention can be effective for
veterans with recent traumas, more severe TBIs,
non-veteran and non-TBI populations and as a
group intervention rather than the individual.

Conclusions

In summary, targeting cognitive and emotional
factors in a single psychological intervention im-
proves the resilience of veterans with traumatic
brain injury, making veterans more adaptable and
more effective in managing both persistent clini-
cal symptoms and comorbid post-traumatic stress.
Adding such a resilience-oriented program to the
standard inpatient treatment and rehabilitation pro-
vides an improvement in clinical outcomes and
better prognoses than just following usual treat-
ment strategies. Therefore, implementing a resil-
ience-oriented interventions that targets cognitive
and emotional factors of resilience in treatment
programs promotes faster recovery from TBI and
better functioning after discharge from the hospital.
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EdexTuBHicTh 1BOXETANHOI NPOrpaMM NCUXOKOPEKUil pe3ulicHcy BeTepaHiB BiliHH
3 YepenHo-MO3K0BOI TPABMOI y BilajieHOMY nepioai
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AHoTtanis: JlocoiTHUKN CTBEPAXKYIOTh, 1[0 MPOrPaMH IICUXOKOPEKIii, SIKI PO3BUBAIOTH PE3UJIi-
€HC, MOXYTb MOCUIIOBAaTH €(EKT CTaHJApTHOTIO JIIKYBaHHS Ta CHPUATU peajarnTalii BETepaHiB 13
YepernHo-MO3KOBOIO TpaBMoOI0. BopgHouac Takux mporpaM Hapa3si HeGararto. MeTa cTarTi — OIIHH-
TH €()EKTUBHICTh PO3POOJICHOT HAMU JIBOXETAITHOI TPOrpaMu IMCUXOKOPEKIIii PE3WIIIEHCY BETEPaHIB
BIMiHU 13 YEPEIHO-MO3KOBOIO TPaBMOIO y BiJIaJieHOMY MepioAi. My mpUITyCTHIIU, 110, OPIBHSIHO 3
nalieHTaMu, sIKi OTpUMYBAJIM CTaHJapTHE JIIKYBaHHs Ta pealuliTaliio B CTalllOHApHUX YMOBaXx, Ti,
XTO OTPHUMYBAB CTaHJApTHE JiKyBaHH: i OyB 3aJlydeHUI 10 po3poOIeHOi IpOorpaMy NCUXOKOPEKIIii,
MOBIIOMJIITUMYTh TIPO KpAIIWii PEe3WITiEHC Ta MOKPAIIEHHs KIIHIYHIUX CUMITOMIB. 3aranom 146 Be-
TEpaHiB 3 YePEITHO-MO3KOBOIO TPABMOIO B3SUIM Y4aCTh B paHI0Mi30BaHOMY KOHTPOJIILOBAHOMY JIOCITi-
JOKeHH1 Ta Oyi po3mofiijeHi abo A0 Tpymnu IOCTIHKEHHS, IKa OTPUMYBaJia JIBOXETAIHY MPOTpaMy
TICUXOKOPEKIIli pe3nTiEHCY 1 CTaHIapTHE JIKyBaHHS Ta peadiiiTallito, abo 10 rpynu MOPIBHIHHS,
sKa OTpUMYBaja JIMIIe CTaHJapTHE JIKyBaHHA Ta peabimitamito. [IcuxomiarHocTuyHe 0O0CTEKEHHS
MIPOBOUIIOCS TPHUL: TIEpE/ paHIOMI3AIl€r0, TICHIS IPOBEACHOTO JiKyBaHHS Ta yepe3 3 micsil. s
OLIIHKMA €(EeKTUBHOCTI JIIKyBaHHs Oy/ly BHKOpUCTaHI mkaia pesuiiency Konnop-Zesincona (CD-
RISC), onutyBanbHuk HelipornoBeninkoBux cumntoMmiB (NSI), Monpeabcpka IIKaga KOTHITUBHOT
ouinku (MoCA), rocnitanbHa mkana tpuBoru ta aemnpecii (HADS), mkana no3utuBHOro ta He-
raruBHOTO apexty (PANAS), onuTyBambHUK CUMIITOMIB TOCTTPABMAaTHYHOTO CTPECOBOTO PO3JIALy
(PCL-5), mikana omiaku piBHA skocTi )UTTA (CQLS). ITopiBHsHHS Irpyn Oy710 BAKOHAHO 13 BUKOPHC-
TaHHSIM MOjeJel JiHiiHOT perpecii 31 3MilaHuMu epexramu. [TokpaleHHs BCiX pe3yJbTaTiB Micis
MIPOBE/ICHOTO JIIKYBaHHS Ta IMCUXOKOPEKIi CIIoCTepiranocs K y rpymi AOCHIKeHHS, TaK 1 B rpymi
nopiBHsSHHSL. [Ticis monpaBky Ha BUXiTHUH PiBEHb KOTHITUBHOTO (DyHKIIIOHYBaHHS, CTaTh, KIIHIYHY
(dopMy yepermHO-MO3KOBOI TPaBMH 1 4ac 3 MOMEHTY OCTaHHBOI TPaBMH TpyIia JOCIIKEHHS TPOIe-
MoHcTpyBasia Kpamii nokasHuku 3a CD-RISC, MoCA, PCL-5, PANAS, ane He nmpoaeMoHCTpyBaia
KJIiHIYHO 3Ha9ymoro nokpamenHs 3a NSI, HADS 1 CQLS sk oxpa3sy miciist mpoBeeHOTO JIIKYBaHHS
Ta TICUXOKOPEKIIii, Tak 1 yepe3 3 micsii. Pi3HuI Mixk rpynamMu B pe3ysbraTax, HOBysSI3aHUX 3 Pe3Ui-
€HCOM (TaKHX K MO3UTUBHUIN aeKT Ta SAKICTh KUTTA) TUILKH 301IbIITYBaIacs 3 4acoM, IO CBIIYUTH
PO CIPHUATIMBHNA IPOTHO3. TaKUM YMHOM, OTHOYACHUH BITMB Ha KOTHITUBHI Ta €MOIIiiHI (haKTopH
pE3UITiEHCY B ONIHIH Mporpami MCUXOKOPEKITiT IMOKPAIIy€e PE3UITIEHC BETEPAHIB BIHH 3 YEPETTHO-MO3-
KOBOIO TPaBMOIO, POOJISIYM BeTEpaHiB OUIBII aaliTOBAHUMU Ta €(EKTUBHUMH B MEHEIKMEHTI K
CTIMKMX KJIIHIYHUX CHUMIITOMIB, TaK 1 CyMyTHHOTO MOCTTPAaBMAaTHYHOTO CTpecy. JIOMOBHEHHS CTaH-
JAPTHOTO CTalliOHAPHOTO JIIKYBaHHS Ta pealutiTaiii po3po0IeHO MTPOrpaMor0 TMCUXOKOPEKIIii 3a-
Oe3mneuye MOKpalleHHsl KIHIYHUX Pe3YNbTaTiB Ta OUTbII COPUSTINBI MPOTHO3U, HIK JHUIIE JOTPH-
MaHHsI CTaH/IapPTHUX CTpaTeriil JTiKyBaHHS.

KuarouoBi cioBa: Berepanu, BTpydYaHHS, NCHXOJOTIYHHHA pe3WITI€HC, pealiiiTaiis, YeperHo-
MO3KOBa TpaBMa
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Abstract: Nowadays, many surgical interventions are performed in the perianal area and on the
anal canal. Each one affects the quality of the patient’s future life in its own way. That is why the
presented literature review is devoted to the study of the problem of postoperative scar deformities of
the perianal region, because this pathology is a complication of many surgical interventions in this
area. The main objective of the study is to analyze the currently available data in the following areas:
the cause of postoperative scar deformities, their classification and modern treatment methods. The
research method was based on the study of scientific articles published in the period from 1982 to
2022, indexed in Ukraine and international databases. This approach made it possible to identify
key points in each of the areas of analysis and to systematize the obtained data. When studying the
causes of postoperative anal stenosis, it can be noted that most often they represent the consequences
of hemorrhoidectomies, performed in various techniques. Most scientists emphasize the importance
of preventing the occurrence of anal stenosis, which implies choosing the optimal treatment method.
Having systematized the literature data, I would like to note the lack of a unified approach to manag-
ing patients with this problem, as well as the lack of well-defined indications for surgical treatment.
The vast majority of researchers emphasize the need to treat these patients using conservative meth-
ods, namely dietary adjustments. Regarding the methods of surgical treatment, it is necessary to note
the vast quantity of available surgical techniques. At the same time, the lack of controlled prospective
studies makes it difficult to evaluate and verify their results. However, it is indisputable that all of
them lead to an improvement in the lives of patients and a reduction in the symptoms of stenosis. After
analyzing a sufficient amount of available data, it is safe to say that the issue of postoperative scar
deformities of the perianal region remains insufficiently studied and very relevant.

Keywords. anus diseases, hemorrhoids, postoperative complications, surgical flaps, treatment
outcome.

Introduction

Operations on the anal canal and perineum
represent a fairly large share of all surgical in-
terventions performed both in elective and urgent
settings. Their consequences play an important
role in the lives of patients that underwent these
surgeries. One such consequence is postoperative

scar deformity, namely anal stenosis. Although
this pathology occurs in a small number of pa-
tients, it can lead to disability of people of work-
ing age. (Khubchandani 1.T.,1994; Liberman H,
Thorson A.G.,2000). Postoperative scar deformi-
ty of the perianal region, namely postoperative
anal stenosis, is a fairly serious condition that
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occurs as a result of narrowing of the anal canal
due to the replacement of the anoderm with con-
nective tissue. (Rosen L.,1988)

Despite significant advances in the surgical
techniques, diagnosis and treatment of people
with postoperative scar deformities of the peri-
anal region, their incidence among operated pa-
tients remains unchanged.( Blumetti J.,2017;
Khubchandani 1.T.,1994; Liberman H, Thor-
son A.G.,2000; Rosen L.,1988; Acar T, Acar N,
Tosun F, Ayaroglu C, Haciyanli M. ,2020)

Aims

To study and systematize available data on
the causes, methods of diagnosis and treatment
of postoperative scar deformities of the perianal
region.

Methods

An analytical review of foreign literature
sources devoted to the study of postoperative scar
deformities of the perianal region, namely anal
stenosis, is carried out. The following methods
were applied: information search techniques, bib-
liographic, and comparative analysis. PUBMED,
MEDLINE, and Cochrane databases were used
during this work.

Results and discussion

There are not too many publications in the
scientific medical literature, devoted to post-
operative scar deformities. Most literature in-
cludes synonyms such as postoperative anal ste-
nosis (Khubchandani I.T., 1994; Liberman H,
Thorson A.G.,2000), postoperative anal stric-
ture(Angelchik, P. D., Harms, B. A., & Star-
ling,J.R., 1993). In this article, we analyzed the
current state of the problem of anal stenosis in the
following areas: causes, classification, modern
methods of treatment (conservative and surgical).

Causes of development

A significant number of operations on the peri-
anal area and anal canal can lead to the formation
of anal stenosis. The greatest frequency of its de-
velopment is observed after hemorrhoidectomy
and ranges from 5 to 10% according to different
sources ( Blumetti J.,2017; Boccasanta, P . et al.,
2001; Sutherland L. M . et al., 2002; Wilson M.S.
et al., 2002) . The most probable pathomorpholog-
ical basis for the development of scar deformity
is the replacement of the anoderm and distal part
of the rectal mucosa with connective tissue. The

ISSN 1996-353X
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next important factor is possible damage to the
anal sphincter during hemorrhoidectomy, which
leads to progressive stenosis (Blumetti J.,2017). It
should be noted that many techniques of hemor-
rhoidectomy are currently in use: Milligan-Mor-
gan, Longo, Whitehead and their modifications.
(Brisinda G., 2000; Wolff, B. G., & Culp, C. E.,
1988) Accordingly, the frequency of anal steno-
sis will be different when comparing them. Thus,
when performing a Whitehead hemorrhoidecto-
my, the number of postoperative scar deformities
(according to the available data) is much higher,
because this technique is based on circular sew-
ing of the rectal mucosa to the anocutaneous line.
(RavoB. etal., 2002; Wolff B.G., Culp C.E.,1988).
Meanwhile, according to available data on the
Milligan-Morgan hemorrhoidectomy, after this
procedure stenoses do not occur as often. This
is supported by the results of a study, performed
by a group of authors, in which the incidence of
stenosis for this technique was 0.8% (Ravo B. et
al., 2002). Stapler hemorrhoidectomy is also quite
widespread and demonstrates the incidence of
postoperative anal stenosis of 3.1%. (Petersen, S.,
Hellmich, G., Schumann, D. et al.,2004).

When analyzing data from the literature over
the past 5 years, it can be noted that the number
of postoperative scar deformations has increased
after using LigaSure®, ultrasonic dissector, laser
in operations on the perineum. (Leventoglu S.
Mentes B, Balci B, Kebiz HC, 2022)

Classification and treatment methods

Analyzing the literature sources, no unified
classification of postoperative scar deformities
of the perianal region was found. It is worth
noting that the criteria for choosing the man-
agement tactics of such patients, indications and
contraindications for surgical interventions are
also ambiguous. At the same time, scientists
recommend choosing the method of anal steno-
sis treatment depending on the severity, cause
and location of this pathology. (Milsom J.W.,
Mazier W.P.,1986 Table 1 shows one of the pos-
sible classifications of anal stenosis depending
on the level and severity of stenosis (Kunita-
ke H, Poylin V.,2016).

Most scientists emphasize the need to take
into account the functional, not just anatomical,
properties of the anal sphincter when determining
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Severity of stenosis
Mild The anal canal can be examined with a well-lubricated index finger or a middle-sized Hill-
Ferguson retractor
Moderate | More effort is required to insert the index finger or a middle-sized Hill-Ferguson retractor
Severe Neither little finger nor small Hill-Ferguson retractor can be inserted
Level of stenosis
Low At a distance of more than 0.5 cm below the dentate line
Middle 0.5 cm proximal or distal to the dentate line
High At a distance of more than 0.5 cm above the dentate line

Tab.1 Classification of anal stenosis.

indications and treatment methods (Brisinda G.et
al. , 2009; Casadesus, D. et al. , 2007).

The analysis also shows that one of the key
points is the prevention of anal canal stricture de-
velopment, and this is primarily possible through
the correct choice of an adequate method and the
volume of surgical intervention.( Brisinda G.,
2000; Khubchandani 1.T.,1994)

Perhaps the most important issue is the choice
of the optimal treatment method. It should always
be remembered that if the stenosis is asymptom-
atic, it is better to refrain from any of the treat-
ment methods.(Khubchandani I.T.,1994)

Most authors consider it necessary to start
treatment with conservative therapy. The latter
includes a diet with an increased amount of fiber
and plenty of water, laxatives, enemas. Conser-
vative therapy is used for mild to moderate ste-
nosis, when the function of the anal sphincter is
usually preserved.(Khubchandani 1.T.,1994) If it
is not effective enough, mechanical dilation with
dilators is used. However, when using dilators,
there is a high risk of iatrogenic injury, which will
require a more extensive surgical intervention.(
Garcea G., et al., 2003; Khubchandani 1.T.,1994)

Surgical treatment is indicated for moderate
and severe anal stenosis, impaired anal sphinc-
ter function, and the ineffectiveness of conserva-
tive treatment. Currently, the literature describes
the following methods of surgical interventions
for anal stenosis: partial lateral sphincterotomy,
mucosal side flap anoplasty (Martin’s modifica-
tion of anoplasty), Y-V anoplasty, V-Y anoplasty,
Diamond-shaped flap, House flap, U-shaped flap
plastic, C-shaped flap plastic, rotary s-flap plas-
tic. (Acar T et al., 2020; Alver O.et al., 2008; An-
gelchik P. D., Harms, B. A., Starling, J. R., 1993;

Brisinda G. et al., 2009; Casadesus D. et al.,2007;
Farid, M. et al.,2010; Leventoglu S. et al., 2022;
Mehdi Tahamtan et al.,2017; Oh, C., & Zinberg,
J.,1982; Rakhmanine, M., Rosen, L., Khubchan-
dani, 1., Stasik, J., & Riether, R. D. ,2002).

To date, unfortunately, there are no random-
ized controlled prospective studies for conduct-
ing a comparative analysis of the above methods.
The main part of analysis was based on small
studies, describing various patient management
tactics and methods of surgical intervention.

It should be noted that recently the most com-
mon plastics are Y-V flap, house-type flap from
the point of view of functional and surgical re-
sults. (Leventoglu S. et al., 2022; Acar T et al.,
2020)

In a study by Milsom and Mazier with 212
participating patients, 186 (87.7%) underwent
hemorrhoidectomy, and 26(12.3%) patients - oth-
er surgeries. For severe low stenosis, researchers
used V-Y anoplasty, which demonstrated a good
outcome in 90% of cases. For middle and high
stenosis, only sphincterotomy was used, which
was sufficiently effective in 83%.( Milsom, J. W.,
& Mazier, W. P.,1986)

Comparison of house flap, diamond flap, and
V-Y anoplasty methods was performed by Farid
et al. The study involved 63 patients with anal
stenosis. The results were evaluated based on the
clinical improvement after one year, and it was
observed that the House flap method produced an
improvement in 90% of cases, while producing
the least number of complications (in 3 patients).
Meanwhile, Diamond flap and V-Y anoplasty
techniques produced a clinical improvement in
60% and 30% of patients, respectively.( Farid M.
etal., 1986 )
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Comparison of the Y-V anoplasty technique
with partial lateral sphincterotomy (11 patients)
and the same technique without sphincterotomy
(14 patients) in patients with circular stenosis (25
patients) showed that the healing rate was 93%
and 91% in the corresponding groups. There
were no significant differences in the postopera-
tive course.( Mehdi Tahamtan et al.,2017)

C-Flap anoplasty was used by Oh and Zinberg
in their study and resulted in satisfactory results
in 11 out of 12 patients with an overall healing
rate of 91%.( Oh, C., & Zinberg, J.,1982)

A 94% healing rate was observed in two stud-
ies, one using lateral mucosal flap and the oth-
er using Y - V anoplasty. (Angelchik P. D. Et
al.,1993; Khubchandani 1.T.,1994).

The use of lateral mucosal flap in anal strictures
is also described in a study by Rakhmanin and col-
leagues. The latter involved 95 patients, of which
only 63% had previous surgeries. Efficacy was
evaluated based on the incidence of complications,
which was 3%. ( Rakhmanine M. et al. ,2002)

When analyzing the literature, it should be not-
ed that new methods or combinations of known
methods are constantly being developed and in-
troduced in recent years. (Asfar S., 2018; Acar T
et al., 2020; Sofii I, Irianiwati, Gunadi, Handaya
AY, Fauzi AR.,2021; Sloane JA, Zahid A, Young
CJ. ,2017)

So, we can note the lack of a clear unanimous
position on surgical intervention. In turn, the co-
existence of various combinations of pathological
conditions in postoperative scar deformities of the
perianal region necessitates the search for new ap-
proaches to the treatment of this pathology.

ISSN 1996-353X
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Conclusions

The issue of treatment of postoperative peri-
anal region scar deformities has not lost its rele-
vance for many years.

Analyzing the causes of the formation of post-
operative perianal region scar deformities, we
can note an increase in their frequency when us-
ing LigaSure®, ultrasonic dissector, laser for per-
ineal operations

The fact of constant introduction of new meth-
ods and improvement of known ones indicates
the relevance of the issue of treatment of of post-
operative perianal region scar deformities. That
is why it is necessary to conduct controlled pro-
spective studies in order to assess the effective-
ness of their use.
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AHOTAaNisA: Y HaIl 4ac BUKOHYEThCS 0€37114 pi3HOMaHITHUX ONEPAaTUBHUX BTPy4YaHb B IIEpHAHAIIb-
HIM AUISHII Ta aHaJIbHOMY KaHaiy. KokHe 13 HUX 1O CBOEMY BIUIMBAE HA SIKICTh MOAABIIOTO KHUT-
T nanieHTa. Came ToMy, IPEJACTaBICHUN OIS JIiTepaTypy NPUCBIYECHUHN JOCITIHKEHHIO TPoOiIeMu
nicisonepariiuux pyoneBux aehopmalliil nepuaHagbHOT 00IacTi, a/pKe JaHa MaToJIoTis € YCKIIaI-
HEHHsIM 0araTbox ONepaTUBHUX BTPyYaHb B AaHii 061acTi. OCHOBHOIO METOIO JOCIIJIKEHHS € IPOBE-
JICHHS aHATI3y JITepaTypHUX JaHUX B HACTYITHHUX HAIPsSMKaX: MPHYNHA BUHUKHEHHS TiCIsI0NepaIiii-
HUX pyOueBux aedopmairiii, iX kKIacudikailis Ta CydyacHi METOIHU JiKyBaHHSI. MeTon TOCIiKSHHS
IPYHTYBaBCS Ha BUBYCHHI HAyKOBHX CTaTei, omyOsikoBaHuUX B mepion 3 1982 mo 2017 pp. in-
JIEKCOBaHUX B YKpaiHi Ta MiKHApogHUX 0azax maHux. Lle M03BOMMIIO BUIITUTH KIOUYOBI MOMEHTH
y KO)KHOMY 3 HaIIPsIMKIB aHAJTi3y Ta CHCTEMAaTU3yBaTH OTpuMaHi faHi. [Ipu BUBUYECHHI TPUYMH BUHHK-
HEHHSI MiCTSoNepaiiHuX aHaIbHUX CTEHO31B MOYKHA 3a3HAYUTH, 1110 HAWYACTillIe BOHU € HACTIIKAMH
BHKOHAHHSI TE€MOPOIIEKTOMIi y PI3HOMAHITHUX TEXHIKaX. bBIIbIIICTh HAYKOBIIIB HATOJOIIYIOTH Ha
BXJIUBOCTI MPO(ITAKTUKY BUHUKHEHHS aHAJIbHUX CTEHO31B, SIKa MOJISArae y BUOOPI ONTUMAIBHOTO
MeToy JiiKkyBaHHs. CHUCTeMaTH3yBaBIIH JIaH1 JIITEPATYPH XOUETHCS BII3HAYUTH BIJCYTHICTh YHI(IKO-
BaHOTO MiIXOAY OO0 BEACHHS MAIli€HTIB 3 JAHOI MPOOIEMOI0, a TAKOXK BIJICYTHICTh KPUTEPIiB He-
00X1THOCT1 OmepaTuBHOTO JiKyBaHHsA. [lepeBaxkHa OUTBIIICTH AOCIITHUKIB BiJ3HAYa€ HEOOXITHICTh
BEJICHHS JJAaHWX MAIlI€HTIB 32 JIOTIOMOTOK) KOHCEPBATMBHUX METOJIB, & CaMe KOPUTYBAaHHS Xapuy-
BanHs. [l{omo MeToziB omepaTHBHOTO JIIKyBaHHS HEOOX1THO 3a3HAYUTH HASBHICTh PIZHOMAaHITHUX
METOJIMK BUKOHAHHSA . B TOi1 ske 4ac BiICYyTHICTh MPOBEACHUX KOHTPOIHOBAHUX MPOCIEKTUBHUX J10-
CJIIDKEHb YCKJIQIHIOE OIIHKY Ta MOBIPSHHS iX pe3ynbratiB. [IpoTe Oe33anepeuHnM 3aIMIaeThes Te,
1110 BC1 BOHU BEIYTh JIO MOKPAIICHHS KUTTS MaLl€HTIB Ta 3MEHIIEHHS CUMIITOMIB CTeHO3Y. IIpoBiB-
Y aHAJT13 JJOCTATHHOI KUIBKOCTI JIITEpaTypHUX JaHUX, MOYKHA 3 BIICBHEHICTIO CTBEPXKYBaTH, 1110 -
TaHHsI HicysonepaifHux pyoueBux aedopmariiii nepuaHaabHOi 00JACTI, 3AIUIIAETHCS HETOCTATHBO
BHUBYCHUM Ta JOCUTh aKTyaJbHUM B HaIll Yac.

KirouoBi ciioBa: 3axBOpIOBaHHS aHAJILHOTO KaHaly, TeMOpOii, micisonepaliiti yCKiIaJHEeHHs,
XIpypriyHi WIKipHI JOCKYTH, Pe3yJAbTaTH JIKyBaHHS.
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Abstract: In recent years, an increase in the number of patients with osteoarthritis (OA) against
the background of obesity is considered not from the point of view of mechanical stress on the joints
by an overweight patient but by the active synthesis of hormone-like substances by adipose tissue,
which have a metabolic effect on all processes in the body. A large number of different chemical
compounds (calcium, phosphorus, magnesium, uronic acids, tartrate-resistant bone phosphatase,
and a number of others) are involved in the remodeling of bone tissue, the balance between which
determines the strength and mobility of the bone. Among such biochemical markers, the glycoprotein
osteoprotegerin is considered. The osteoprotegerin inhibits the differentiation of osteoclast precur-
sors into osteoclasts and also regulates their resorption in vitro and in vivo. It works by binding to
RANKL on osteoblast / stromal cells, thereby blocking the RANKL-RANK ligand interaction between
osteoblasts / stromal cells and osteoclast precursors.

The aim of our study to establish the content of osteoprotegerin in the blood serum of young patients
with osteoarthritis and obesity and to analyze its role in the formation of structural and functional
changes in bone tissue. The work was performed on 75 young patients (average age - 30.92 + 0.55
vears) with OA, which was established in patients with various stages of obesity, for the comparison
group, 50 individuals with an isolated course of OA of the same age (30.95 = 0.55 years) and duration
of anamnesis were selected; control indicators were obtained when examining 37 apparently healthy
individuals. The diagnosis of OA was confirmed by a comprehensive assessment of patients’ com-
plaints, anamnesis data, objective and instrumental studies (X-ray examination of the affected joints)
while focusing on the “Protocols for the management of patients with osteoarthritis.” The presence
and severity of obesity were assessed according to the criteria of the International Diabetes Federa-
tion (IDF, 2005) based on the calculation of body mass index (BMI) according to the Kettle formula.
The indicator of osteoprotegerin (pg / ml) (bone tissue glycoprotein) was investigated in fasting blood
serum by enzyme-linked immunosorbent assay (ELISA) using FineTest EH0247 reagents, China. The
prevalence of osteoporotic conditions was assessed by dual-energy X-ray absorptiometry (DEXA)
using the HOLOGIC Explorer QDR W Series Bone Densitometer (USA). The content of osteopro-
tegerin in blood serum was studied as a biochemical marker of damage to the bone and cartilage
tissue. The data obtained allowed us to say that in both groups - patients with OA (92.3 £ 1.68 pg /
ml) and patients with a combination of OA with obesity and increased body weight (124.03 £ 3.2 pg/
ml) - there was an increase in this glycoprotein when compared with the control values (65.64 + (0.64),
(p <0.001). The performed densitometric study allowed us to obtain the following results: osteopenia
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was identified in 15% of patients in main group and in 36% - in comparison group, osteoporosis was
identified in 24% of patients in main group and in 10% - in comparison group.The course of osteo-
arthritis in young people is accompanied by the formation of osteoporotic conditions, which more
often (24% versus 10%), with the addition of obesity, lead to the development of osteoporosis. The
development of osteoporotic changes in patients with osteoarthritis and in combination with obesity
is accompanied by an increase in the synthesis of osteoprotegerin, a glycoprotein involved in the pro-
cesses of bone tissue remodeling.

Key words: body mass index, obesity, osteoarthritis, osteoblasts, osteoclast, osteoprotegerin.

Introduction

Bone tissue is considered as a mobile, meta-
bolically active formation that performs a large
number of functions in the body, the main of
which is the supporting one, due to the structuring
of the spine and bones. The ratio of the process-
es of synthesis and catabolism of the main cellu-
lar elements (osteoblasts and osteoclasts) allows
maintaining bone homeostasis. Bone metabolites
are calcium (the main element), phosphorus, and
magnesium (Hunter, & Bierma-Zeinstra, 2019;
Oliveira, Vullings, & van de Loo, 2020).

The ratio of these macronutrients determines
its state, structure, and architectonics, thereby
ensuring strength, mobility, and relative stabili-
ty. At the same time, a large number of diseases
have been established, the so-called. calcium-de-
pendent, in which an increased requirement is
imposed on the main element of its structure -
consumption for the implementation of various
functions of the body. These nosologies include:
diseases of the digestive tract, cardiovascular (ar-
terial hypertension, ischemic heart disease), en-
docrine diseases (diabetes mellitus), kidney dis-
ease, and a number of others. The development
and course of such nosological forms increase
the body’s need for calcium, thereby contribut-
ing to its leaching from the bones. Among such
diseases are osteoarthritis (OA) and obesity (OB)
(Thijssen, van Caam, & van der Kraan, 2015).

The prevalence of obesity is so high that the
World Health Organisation (WHO) has declared
an epidemic of this condition. For example, from
1975 to 2020, the number of obese people world-
wide more than tripled. In 2020, there were over
1.9 billion adults (39%) over 18 years old who
were overweight, including 39% of men and
40% of women. Over 650 million (about 13%)
were obese (11% of men and 15% of women). In

2020, due to quarantine and limited movement,
the number of obese people in Ukraine increased
by 40% ( Vina & Kwoh, 2018; Yakovenko et al.,
2019).

At the same time, the prevalence of osteoar-
thritis in different countries of the world reaches
29%, and in people over 60 years old - 97% . In
the United States, rheumatic joint diseases have
been diagnosed in more than 30 million people
over 35 years old. Due to the fact that age is con-
sidered the most important independent risk fac-
tor for the development of osteoarthritis (OA),
then, given the global trend towards aging in the
population, a significant increase in this patholo-
gy in the structure of the population’s morbidity
is expected (Llorente, Garcia-Castaneda, Valero,
Gonzalez-Alvaro, & Castafieda, 2020).

In recent years, an increase in the number of
patients with OA against the background of obe-
sity is considered not from the point of view of
mechanical stress on the joints by an overweight
patient but by the active synthesis of hormone-like
substances by adipose tissue, which have a meta-
bolic effect on all processes in the body (Oliveira,
Vullings, & van de Loo, 2020). The next import-
ant factor of an unfavorable combination of OA
and obesity is a change in the structure of bone
tissue - the formation of osteoporotic conditions
as a result of a disturbance in the equilibrium pro-
cesses in the synthesis and catabolism of the bone
matrix (Thijssen, van Caam, & van der Kraan,
2015).

A large number of different chemical com-
pounds (calcium, phosphorus, magnesium, uron-
ic acids, tartrate-resistant bone phosphatase, and
a number of others) are involved in the remod-
eling of bone tissue, the balance between which
determines the strength and mobility of the bone.
Among such biochemical markers, the glycopro-
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tein osteoprotegerin (OPG) is considered (Caw-
ley et al., 2020).

Osteoprotegerin is a cytokine member of the
tumor necrosis factor (TNF) receptor superfam-
ily that can suppress osteoclast synthesis. It is
a major glycoprotein consisting of 401 amino
acid residues organized into 7 structural domains
(Greenhill, 2020).

The OPG inhibits the differentiation of osteo-
clast precursors into osteoclasts and also regulates
their resorption in vitro and in vivo. It works by
binding to RANKL on osteoblast / stromal cells,
thereby blocking the RANKL-RANK ligand in-
teraction between osteoblasts / stromal cells and
osteoclast precursors (Stejskal et al., 2001). Thus,
bone remodeling processes are the site of OPG
application.

Aim

The aim of our study: to establish the content
of osteoprotegerin in the blood serum of young
patients with osteoarthritis and obesity and to an-
alyze its role in the formation of structural and
functional changes in bone tissue.

Methods

The work was performed on 75 young pa-
tients (average age - 30.92 + 0.55 years) with
OA, which was established in patients with vari-
ous stages of obesity. For the comparison group,
50 individuals with an isolated course of OA of
the same age (30.95 + 0.55 years) and duration of
anamnesis were selected. Control indicators were
obtained when examining 37 apparently healthy
individuals.

The condition for inclusion in the study was
the signing of an informed consent recommended
by the ethical committees for biomedical research
of Ukrainian legislation on health protection, the
Declaration of Helsinki 2000, and the directives
of the European Society 86/609 on the participa-
tion of people in biomedical research.

Exclusion criteria: concomitant pathology of
the digestive system, cardiovascular and respira-
tory systems, diabetes mellitus, thyroid disease,
systemic connective tissue diseases, kidney dis-
ease, oncopathology.

The diagnosis of OA was confirmed by a com-
prehensive assessment of patients’ complaints,
anamnesis data, objective and instrumental stud-
ies (X-ray examination of the affected joints)
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while focusing on the “Protocols for the manage-
ment of patients with osteoarthritis.”( Hochberg
et al., 2012; Kellgren & Lawrence,1957).

Obesity was diagnosed based on the recom-
mendations and classification criteria of the WHO
(1997); The severity of obesity was assessed ac-
cording to the criteria of the International Diabe-
tes Federation (IDF, 2005) with the calculation of
the body mass index (BMI) according to the Que-
telet formula: BMI = body weight (kg)/height
(m?).

The indicator of osteoprotegerin (pg / ml)
(bone tissue glycoprotein) was investigated in
fasting blood serum by enzyme-linked immuno-
sorbent assay (ELISA) using FineTest EH0247
reagents, China.

The prevalence of osteoporotic conditions was
assessed by dual-energy X-ray absorptiometry
(DEXA) using the HOLOGIC Explorer QDR W
Series Bone Densitometer (USA).

Statistical analysis was performed using the
software package “Statistica 10.0” and Excel
2010. Quantitative and order changes were com-
pared using the Mann-Whitney test. In all proce-
dures of statistical analysis, the level of signifi-
cance and p were taken to be equal to or less than
0.05(p<0.05).

Results and discussion

The clinical picture of the disease was char-
acterized by the predominant inclusion of large
joints of the lower extremities in the process.
Thus, the damage of the hip joints was regis-
tered in 16% of cases. The involvement of the
knee joints in the process was noted in 40% of
patients; changes in the small joints of the hands
were registered somewhat less frequently. In pa-
tients of the comparison group, the localization of
the process corresponded to that (Table 1).

Moreover, in the main group, the X-ray stage
of the articular changes met the following crite-
ria. So, stage 1 was registered in 28% of cases;
stage 2 was observed in 51% of patients and stage
3 of the disease was inherent in 21% of patients.
In the comparison group, these changes corre-
sponded to 18%, 68%, and 14% of patients.

The assessment of the structural and function-
al state of bone tissue was carried out when in-
terpreting the indicators of bone mineral density
(BMD) obtained during instrumental studies. The
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performed densitometric study allowed us to ob-
tain the following results (Table 2).

The content of osteoprotegerin in blood serum
was studied as a biochemical marker of damage
to the bone and cartilage tissue. The data obtained
allowed us to say that in both groups - patients
with OA (92.3 + 1.68 pg / ml) and patients with
a combination of OA with obesity and increased
body weight (124.03 £ 3.2 pg / ml) - there was an
increase in this glycoprotein when compared with
the control values (65.64 + 0.64), (p <0.001).

In the main group of individuals, the OPG ac-
tivity was determined taking into account the dy-
namics of BMI (Table 3).

The content of OPG was evaluated taking into
account the state of bone mineral density. Thus,
in patients of the main group with osteopenia,
the content of OPG in the serum corresponded
to 108.43 £ 0.48 pg/ ml, in the comparison group
- 84.86 = 0.87 pg / ml. In the development of os-
teoporosis, this value exceeded the control val-
ues, but was slightly lower than with osteopenia:
99.94 + 1.1 and 73.57 + 1.66 pg/ml, respectively.

Thus, the course of osteoarthritis can be ac-
companied by the formation of osteoporotic con-
ditions, which is facilitated by the formation of

ISSN 1996-353X
ISSN 2311-6951

Groups of patients with OA
Localization Tt T comparison
f)f.the affected (n=75) group
joints (n=50)

a0c. % a0c. %
Knee 30 40 32 64
Coxal 12 16 10 20
Knee+ coxal 25 33 4 8
Simultaneous
involvement of 8 11 4 8
many joints

Table 1. Frequency of involvement of limb
joints in patients with OA

biologically active substances by adipocytes and
an increase in the content of osteoprotegerin (Lit-
vynova 2022).

Conclusions

The course of osteoarthritis in young people
is accompanied by the formation of osteoporotic
conditions, which more often (24% versus 10%),
with the addition of obesity, lead to the develop-
ment of osteoporosis.

The development of osteoporotic changes in
patients with osteoarthritis and in combination

Structural and functional state of bone tissue according to
Patients with osteoarthritis WL Gty
osteopenia osteoporosis without changes
Quantity a0c. % aoc. % a0c. % a0c. %
Main group 75 100,0 11 15 18 24 46 61
Comparison group 50 100,0 8 16 5 10 37 74

Table 2. Frequency and nature of absorptiometrically verified disorders of the structural and
functional state of bone tissue in patients with osteoarthritis

BMI indicator
BMI indicator 1 i oht obesity obesity
(n=37) norma overweig stage 1 stage 2
(n=50) (n=22) (n=31) (n=22)
65,64+ 0,64 92,29 £ 1,5% 111,4 £ 1,45 *# 110,58 £2,41 *# 155,61+6,54 *#~”

Notes: * statistical significance of differences relative to the control group p <0.0001; # statistical signif-
icance of differences relative to the main group p <0.0001; ~ statistical significance of differences relative to
the group of patients with OA and increased body weight p <0.0001;” Statistical significance of differences
relative to the group of patients with OA and OB 1 p <0.0001.

Table 3. The content of osteoprotegerin (pg / ml) taking into account BMI in patients with osteoarthritis
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with obesity is accompanied by an increase in the
synthesis of osteoprotegerin, a glycoprotein in-
volved in the processes of bone tissue remodeling.

The examination of osteoprotegerin in the
blood serum of patients with osteoarthritis can be
used as a marker of osteoporotic conditions.
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CTpyKTYpHO-(PYHKIIOHAJBHUI CTAH KICTKOBOI TKAHUHM Y JII0/Ieii MOJIOIOTO BiKY
3 KOMOiHOBAHMM MepediroM 0CTe0apTPUTY TA OKMPIHHA

JlirBMHOBa AHacTacis

XapKiBChKHI HAIlIOHATBPHUN MEIMYHUN YHIBEPCUTET, XapKiB, YKpaiHa
Address for correspondence:

Litvynova Anastasiia

E-mail: n.litvynova@gmail.com

AHoTauisi: B octanHi poky 30UTBIIEHHS KUTBKOCTI XBOPUX HA OCTEOAPTPUT HA TIIi OKUPIHHS PO3-
IJISIIA€THCS HE TaK 3 MO3MIIT MEXaHIYHOTO HABAaHTAXEHHS Ha CYIJIOOHM XBOPHUX 13 3aliBOIO Baroro, CKijib-
KM aKTHBHOTO CHHTE€3y FOPMOHOIONIOHMX PEYOBHH KUPOBOI TKAHWHH, SIKI Ha/al0Th METaOOJIIYHUM
BIUIMB Ha BCl MPOIIECH B OpraHi3Mi. Bennka KUTbKICTh pI3HOMAHITHUX XIMIYHUX CHONYK (KaJsIbIiii,
dbocdop, marHiid, ypoHOBI KHCJIOTH, TapTPaTPE3UCTEHTHA KicTKoBa (ocdaraza Ta psia iHIINX) Oepe
y4acTh Y PEMOJICTIOBaHHI KICTKOBOI TKAaHWHU, OATaHC MiX SIKHMHU BU3HAYA€ MIIHICTh 1 PyXJIMBICTh
kictku. Cepen Takux O10XIMIYHMX MapKepiB PO3IISIIAETHCS IIIKOMPOTEiH ocTteonporerepuH. Ocre-
OTPOTETEPHH MPUTHIUYE AUPEPEHIIIAIII0 TTOTIEPEAHUKIB OCTEOKIACTIB B OCTEOKIACTH, a TAKOXK PEry-
o€ X pe3opOiiito in vitro Ta in vivo. Bin aie nuisixom 3B si3yBanHs 3 RANKL Ha octeobnactax / cTpo-
MaJIbHUX KIIITHHAX, OJJOKYI0uu TUM camuM B3aemofito tiranay RANKL-RANK mix octeobmactamu /
CTPOMJIbHUMH KJIITHHAMU Ta MOTMEPEHUKAMH OCTEOKIIAacTiB. MeTa HalIoro JOCiKEHHS: BCTAHOBH-
TH BMICT OCTEONPOTETEPUHY B CUPOBATIII KPOBI MOJIOUX TAIIEHTIB 3 OCTCOAPTPUTOM Ta OXKHUPIHHIM
Ta MpPOAHaJI3yBaTH HOTo pojib y GOpPMYyBaHHI CTPYKTYpHO-(DYHKIIIOHAIBHUX 3MiH KICTKOBOI TKAaHHHH.

PoGora BukoHaHa Ha 75 mallieHTiB MOJIOJ0T0 BiKy (cepenHiit Bik — 30,92 + 0).55 pokiB) 3 OA, sxuii
OyB BCTAHOBJICHUH y TAII€HTIB 3 PI3HUMH CTAAISIMU OKUPIHHS; JJIs TPy MOPIBHSIHHS BimiOpaHO
50 ocib 3 i3ompoBaruM niepedirom OA takoro x Biky (30,95 + 0,55 poky) Ta TpuBajIOCTI aHAMHE3Y;
KOHTPOJIbHI MOKAa3HUKH OTPUMAHO MpU 00CTekeHH1 37 yMOBHO 310poBuX 0cib. JliarHo3 OA miaTBep-
JKEHO KOMITJIEKCHOIO OIIHKOIO CKapr MAaIll€HTIB, JaHUX aHaMHe3y, 00’ €KTUBHUX Ta IHCTPyMEHTAJIb-
HUX JOCIIKEHb (PEHTI€HOJIOTIYHE JOCIIKeHHS ypaXeHuX cyrio0iB) 3 akueHToM Ha «IIpoTokonu
BEJICHHS XBOPUX Ha OCTeoapTput». HasiBHICTH Ta TSKKICTh OKUPIHHS OIIIHIOBAJIN 32 KPUTEPISIMHU
Mixnaponnoi niadetnunoi ¢enepauii (IDF, 2005) na ocHOBI po3paxyHKy iHaekcy macu Tina (IMT)
3a ¢opmynorw Kerrna. [Tokaznuk octeonporerepuny (mr/mut) (IIIKOMPOTEiHY KiCTKOBOI TKAHWHH)
JOCIIJKYBaJIl B CUPOBATIl KPOBI HaTiie MeTofoM iIMyHodepmeHTHOro aHamizy (IDA) 3 Bukopuc-
taHHsM peareHTiB FineTest EH0247, Kuraii. [lomupeHicTh 0OCTEONOPOTUYHUX CTAHIB OLIHIOBAJIN
3a JIONMOMOTOI0 TOBIMHOI peHTreHiBchkoi abcopdmiomerpii (DEXA) 3 BUKOPHUCTAHHAM KICTKOBOTO
neracuromerpa HOLOGIC Explorer QDR cepii W (CLLIA).

JlocnipkeHo BMICT OCTEONPOTETEPUHY B CHPOBATIIL KPOBI sIK 010XIMIYHOTO MapKepa ypaKeHHs Ki-
CTKOBO-XPSIII0BOI TKaHUHU. OTpUMaH1 JaH1 JO3BOJIMIN CTBEPKYBATH, 1110 B 000X rpynax — XBOpHUX
Ha OA (92,3 = 1,68 nr/mi) Ta naitieHTiB i3 moeaHanHsaM OA 3 OXXHPIHHSAM Ta MiABUIICHOIO MacOlO
tima (124,03 £+ 3,2 nr/mun) — crnocrepiranocs 301IbIICHHS IBOTO IIIKOTPOTEIHY TP MOPIBHSIHHI 3
KOHTPOJIbHUMHU 3HaueHHsIMH (65,64 + 0,64), (p <0,001). IIpoBenene neHCUTOMETPHYHE JOCITIKSHHS
JI03BOJIMJIO OTPUMATH HACTYIHI pe3ylbTaTH: OCTEeONeHist Oyna BcTaHOBIeHa Y 15 % malieHTiB B Oc-
HOBHI Tpymi Ta 36 % y rpymi NOpiBHSHHS, OCTEONMOPO3 BCTAHOBWIN Y 24 % TAaIll€HTIB B OCHOBHII
rpymi Ta 10 % narienTiB y rpyni nopiBHsHHA. [lepebir octeoapTpuTy y MONOIUX JItOAEH CYNIpPOBO-
JOKYETBCS (DOPMYBaHHSIM OCTEONOPO3HUX CTaH1B, iK1 yacTimie (24% npotu 10%), Ha GoH1 0KUPIHHS,
MIPU3BOAATH JI0 PO3BUTKY OCTEONOPO3y. PO3BUTOK 0CTEONMOPOTUYHUX 3MiH Y XBOPUX HA OCTEOAPTPHUT
Ta B MOEJHAHHI 3 OKUPIHHAM CYINPOBOIKYETHCS 301IBIICHHAM CHHTE3Y OCTEONPOTErepuHy — IUli-
KOIIPOTETHY, 10 Oepe yJacTh y Mpolecax peMOJICIIOBaHHS KiCTKOBOI TKAaHHHH.

KirouoBi cioBa: iHIEKC MacH Tijia, OKUPIHHS, OCTEOKJIACTH, OCTECOAPTPHUT, OCTEOOIACTH, OCTE-
OTIPOTETepPHH.
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Abstract: The number of patients with non-varicose acute gastrointestinal bleeding who need anti-
coagulants has increased in the last decade. The choice of method and amount of safe therapy in case
of acute gastrointestinal bleeding is complicated. A reasonable optimal balance of therapy between
hypo- and hypercoagulant components was determined on the basis of an objective assessment of
risk factors for re-bleeding and thromboembolic complications. A council of surgeons, resuscitators
and cardiologists decided on the rationality of anticoagulant therapy and its scope. With a low risk of
recurrent bleeding and a high risk of thromboembolic complications, hemostatic therapy (tranexamic
acid, ethamsylate) was combined with the introduction of low molecular weight heparin (bemiparin)
in prophylactic doses. An important parameter for the appointment of conservative therapy were
thromboelastography. The data obtained indicate the safety of hemostatic and thromboprophylac-
tic therapy (the level of re-bleeding did not differ from the level of bleeding without the use of low
molecular weight heparins, according to the literature). Stroke was observed in only I patient. The
complexity, multifactorial and diversity of clinical conditions of patients with acute gastrointestinal

bleeding indicates the need for further study of the treatment problem.

Key words: Anticoagulants, blood coagulation, hemostasis, gastrointestinal hemorrhage.

Introduction

The number of patients with non-varicea acute
gastrointestinal bleeding is steadily increas-
ing (Lau, L. H., & Sung, J. J. (2021); Yen et al.
(2021); Gralnek et al (2021). The proportion of
patients requiring anticoagulants has increased in
the last decade. Given that this therapy is vital
in most cases, the choice of method and amount
of safe therapy in case of acute gastrointestinal
bleeding is difficult. An individual approach,
temporary suspension or replacement with safer
drugs is required (Tarasenko et al (2021); Bar-
on et al (2013); Little et al (2021). This requires
the development of an appropriate algorithm to
avoid thromboembolic complications and hem-

orrhagic complications in the form of recurrent
bleeding. The decision on the amount of therapy
depends on the balance between thrombotic risks
in a particular patient compared with hemorrhag-
ic risk (Vivas D et al (2018), I'mymuep @.C. et
al (2016)., Tapacenko C.A. et al (2020). An ob-
jective assessment of both risks helped to find a
reasonable optimal balance between hypo- and
hypercoagulation; correct understanding and ap-
plication of safe time intervals. Preoperative risk
assessment of thromboembolic and hemorrhagic
complications. Preoperative assessment of the
need for continued or discontinued antiplatelet/
anticoagulant therapy should be based on several
factors, assessing the significance of each.
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Aim

The aim of current study is optimization of
anticoagulant and antithrombotic therapy in pa-
tients with gastrointestinal bleeding.

Methods

We observed 112 patients with non-varicose
acute gastrointestinal bleeding. Demographics
are shown in Table 1.

Sex Number %
Women 36 32,1
Men 76 67,9
Total 112 100

Table 1. Demographic data of the compared
groups.

All of them studied the hemostasis system. The
state of coagulation, anticoagulation and fibrino-
lytic systems, as well as platelet hemostasis in 30
(26.8%) patients with mild blood loss, 54 (48.2%) -
with moderate severity, 24 (21.4%) - with severe
. and 4 (3.6 %). We observed 112 patients with
non-varicose acute gastrointestinal bleeding. All
of them studied the hemostasis system. The state of
coagulation, anticoagulation and fibrinolytic sys-
tems, as well as platelet hemostasis in 30 (26.8%)
patients with mild blood loss, 54 (48.2%) - with
moderate severity, 24 (21.4%) — with severe, and
4 (3.6%) - with extremely severe blood loss.

The system of hemostasis — coagulation, an-
ticoagulation and fibrinolytic systems, as well as
platelet hemostasis in 30 (26.8%) patients with
mild blood loss, 54 (48.2%) - with moderate se-
verity, 24 (21.4%) - with heavy. and 4 (3.6%) -
with extremely severe blood loss. Blood counts
of almost healthy people served as a control.

Depending on the endoscopic picture in pa-
tients with peptic ulcer disease, there are active
(type Forrest la or 1b) and bleeding (type Forrest
IT or III). Endoscopic examination allows to veri-
fy the source of bleeding in the upper gastrointes-
tinal tract (Table 2).

Endoscopic changes can also judge the risk of
early recurrence of bleeding.

After a comprehensive examination of the pa-
tient used a scale of assessment and prognosis,
the risk of re-bleeding in acute gastrointestinal
bleeding - Glasgow Blatchford Glasgow-Blatch-
ford score (GBS).

ISSN 1996-353X

ISSN 2311-6951
Characteristics of bleeding | Number %
Forrest I 7 6,3
Forrest Ila 24 21,4
Forrest Ilc, 111 69 72,3
Total 112 100

Table 2 . Distribution of patients with acute
gastrointestinal bleeding according to Forrest II.

The calculation of the parameters of the
Glasgow Blatchford scale was performed using an
online calculator at the link https://www.mdcalc.
com/glasgow-blatchford-bleeding-score-gbs.

Indicators up to 2 points (according to some
authors up to 5 points) indicated a low probability
of re-bleeding, the possibility of outpatient treat-
ment. Starting with 3 points, patients were hospi-
talized, intensive care and observation. With an
increase in pain> 6, the risk of secondary bleed-
ing was high.

In order to assess the risk of thromboembol-
ic complications, the values of the parameters of
coagulation, anticoagulation and fibrinolytic sys-
tems, as well as platelet hemostasis were used.
The complexity of this buffer system, many in-
dicators and the length of their determination
forced us to turn to determine the parameters of
thromboelastography (TEQG).

Consideration of the risk ratio of secondary
acute gastrointestinal bleeding was the basis for
the appointment of therapy that would be aimed at
the prevention of thromboembolic complications.

Emergency endoscopy in the presence of direct
symptoms of acute bleeding from gastrointestinal
tract. Endoscopy is considered the gold standard
of diagnosis and intervention. It was performed
within 24 hours of treatment to diagnose and treat
active bleeding and to prevent re-bleeding, and
not wait more than 24 hours. Detection of blood
in the wash water during the nasogastric tube
confirms the bleeding.

Treatment of acute gastroduodenal bleeding
has always started with conservative therapy
(primarily infusion-transfusion) and endoscopic
stop, which were carried out in parallel with the
subsequent dynamic examination of the patient.

In the presence of indications (bleeding For-
rest I, [la - arterial bleeding or at the bottom of the
ulcer thrombosed artery of significant size with
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traces of recent bleeding) we used a combined
method of therapeutic endoscopy - thermoco-
agulation and injection hemostasis (14 observa-
tions - 12.5%). Many authors provide convincing
evidence in favor of such a combination in the
treatment of patients with very severe ulcerative

hemorrhage (Lau, J. Y. etal... & Li, A. K. (1997);

Chung S.S, et al. (1997); Lau J.Y., et al (1999).

Injectable hemostasis consisted of introducing a

solution of adrenaline (dilution 1: 100,000) into

the bleeding area.

Results and Discussion

In 1 patient after endoscopic biopsy and his-
tological examination, further intervention was
performed on the verified tumor.

In 31 patients there was antithrombotic thera-
py. The algorithm for its assignment was as fol-
lows. The risks of re-bleeding and thromboem-
bolic complications were compared.

According to the parameters of the Glasgow
Blatchford scale, the risk of recurrence of bleed-
ing and the prognosis of treatment results were
determined. From 2 to 5 points the prognosis was
favorable, the likelihood of recurrent bleeding is
negligible. In the group of patients with such in-
dicators, thromboprophylaxis, if necessary, was
relatively safe.

A score of > 6 indicated a high risk of gas-
trointestinal bleeding recurrence; even if there is
evidence that prior to the prevention of throm-
boembolic complications, the purpose and scope
of it was carried out individually, in consultation
with specialists. Factors that indicate the desired
thromboprophylaxis and high risk of thrombo-
embolic complications included:

» Stroke with possible prophylactic use of anti-
platelet agents or low molecular weight hep-
arins;

* Diseases of the cardiovascular system with
possible prophylactic administration of anti-
platelet agents or low molecular weight hep-
arins;

* Varicose veins of the lower extremities in the
anamnesis or detected during the examination.
Thromboelastography (TEG) data were an im-

portant parameter for the appointment of conser-

vative therapy.

The state of “norm” did not require drug anti-
coagulant therapy, and the “state of coagulation

ISSN 1996-353X
ISSN 2311-6951

factor deficiency” involved the correction of co-
agulation-anticoagulation factor of transexamic
or aminocaproic acid systems, etamsylate.

Thromboelastography in the state of hyper-
coagulation was characterized by the follow-
ing parameters: R (time delay of the beginning
of thrombus formation) - reduced <3 °; angle a
(alpha angle - involved in the curve at the point
K, N - 54-80) - increased> 80°; K (time from the
end of R to reaching the clot) - shortened <0.5
; MA (maximum amplitude - clot strength) - in-
creased> 78 mm.

The value of TEG in “disseminated intravas-
cular coagulation syndrome - (early stage) was
characterized by accelerated thrombus formation
and disintegration: R - reduced <3 °; angle a -
increased> 80°; K - shortened <0.5 ‘; MA - in-
creased> 78 mm; LY30 -% of thrombus lysis for
30 9%.

Thromboelastgraphy in DIC syndrome - late
stage: angle <54°; K - increased> 3 ‘; R> 9 ¢
MA - reduced <54 mm; K - extended> 9 minutes
(); MA - maximum amplitude> 78 mm.

All patients with acute gastrointestinal bleeding
and varicose veins of the lower extremities were
required to use compression underwear or elastic
bandages; topically applied tranexamic gel and
heparin gel. Assignment of prophylactic doses of
low molecular weight heparin bemiparin - 2500
and 3500 IU (prophylactic doses) with a predom-
inance of risk factors for thrombosis over the risk
of re-bleeding; the decisive factors were TEG in-
dicators. Therapy was started 10-12 hours after he-
mostasis and the start of drug hemostatic therapy.

In cases of stroke and cardiovascular disease,
with possible prophylactic use of antiplatelet
agents, the latter was canceled. After intensive
hemostatic treatment (endoscopic hemostasis
and conservative therapy) continued correction
of cardiovascular disorders (correction of blood
pressure, heart rate, etc.) in conjunction with car-
diologists. A council of surgeons, resuscitators
and cardiologists decided on the rationality of
anticoagulant therapy and its scope. The risks of
recurrent bleeding and the likelihood of throm-
boembolic complications were considered. TEG
indicators were crucial; they were also indicators
of the effectiveness of treatment (3-7 days after
starting therapy).
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The dynamics of TEG (for 3 and 5 days)
showed a change in parameters approaching the
state of “normal”. The dynamics of conditions
characterized as “state of coagulation factor de-
ficiency” or increase in the time of formation and
maturation of the thrombus was not observed.

Only 4 patients (12.8%) had recurrent bleeding;
in 1 case - a patient with gastric cancer, in connec-
tion with which, after histological verification of
the diagnosis, radical surgery was performed. In
2 cases, repeated endoscopic coagulation and in-
jection of adrenaline into the surrounding tissues
allowed to achieve a stable hemostatic effect.

The results obtained indicate the safety of indi-
vidual thromboprophylaxis in patients with acute
gastrointestinal bleeding, taking into account risk
factors. Repeated bleeding (12.8%) corresponds
to the level of repeated bleeding according to oth-
er authors.

Accounting for thromboembolism showed the
following. Acute cerebrovascular disorders were
observed in 1 patient (32%). Carrying out of the
corresponding therapy allowed to restore dysfunc-
tion for 4 weeks. Circulatory disorders in the ex-
tremities (arterial or venous) were not observed.

Conclusion
1. Conservative therapy in patients with acute

gastrointestinal bleeding should take into ac-
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count the risks of both: recurrent bleeding and
thromboembolic complications.

2. The results of individual complex therapy in-
dicate the safety and effectiveness of thrombo-
prophylaxis.

3. The complexity, multifactorial and diversity
of clinical conditions in patients with acute
gastrointestinal bleeding indicates the need for
further study of this problem.

Financing

This study did not receive funding.

Conflict of interests

None of the authors received research grants,
speaker’s fees from any companies and is not a
member of commissions.

Consent to publication

All authors have read and approved the fi-
nal version of the manuscript. All authors have
agreed to publish this manuscript.

ORCID ID and AUTHORS CONTRIBU-

TION
0000-0002-6471-6150 (A,B,C,D E,F) Pliuta

Iryna
A — Research concept and design, B — Collec-

tion and/or assembly of data, C — Data analysis

and interpretation, D — Writing the article, E —

Critical revision of the article, F — Final approval

of article

REFERENCES

Baron, T. H., Kamath, P. S., & McBane, R. D. (2013). Antithrombotic therapy and invasive procedures. The New En-
gland journal of medicine, 369(11), 1079—1080. https://doi.org/10.1056/NEJMc1308259

Chung, S. S., Lau, J. Y., Sung, J. J.,, Chan, A. C., Lai, C. W.,, Ng, E. K., Chan, F. K., Yung, M. Y., & Li, A. K. (1997).

Randomised comparison between adrenaline injection alone and adrenaline injection plus heat probe treatment for ac-
tively bleeding ulcers. BMJ (Clinical research ed.), 314(7090), 1307 — 1311. https://doi.org/10.1136/bmj.314.7090.1307

Gralnek, 1. M., Stanley, A. J., Morris, A. J., Camus, M., Lau, J., Lanas, A., Laursen, S. B., Radaelli, F., Papaniko-
laou, . S., Curdia Gongalves, T., Dinis-Ribeiro, M., Awadie, H., Braun, G., de Groot, N., Udd, M., Sanchez-Yague, A.,
Neeman, Z., & van Hooft, J. E. (2021). Endoscopic diagnosis and management of nonvariceal upper gastrointestinal
hemorrhage (NVUGIH): European Society of Gastrointestinal Endoscopy (ESGE) Guideline - Update 2021. Endosco-
py, 53(3), 300-332. https://doi.org/10.1055/a-1369-5274

Lau, J. Y., Sung, J. J.,, Chan, A. C., Lai, G. W,, Lau, J. T., Ng, E. K., Chung, S. C., & Li, A. K. (1997). Stigmata of
hemorrhage in bleeding peptic ulcers: an interobserver agreement study among international experts. Gastrointestinal
endoscopy, 46(1), 33-36. https://doi.org/10.1016/s0016-5107(97)70206-2

Lau, J. Y., Sung, J. J., Lam, Y. H., Chan, A. C., Ng, E. K., Lee, D. W., Chan, F. K., Suen, R. C., & Chung, S. C. (1999).
Endoscopic retreatment compared with surgery in patients with recurrent bleeding after initial endoscopic control of bleed-
ing ulcers. The New England journal of medicine, 340(10), 751-756. https://doi.org/10.1056/NEJM199903113401002

Lau, L., & Sung, J. (2021). Treatment of upper gastrointestinal bleeding in 2020: New techniques and outcomes.
Digestive endoscopy : official journal of the Japan Gastroenterological Endoscopy Society, 33(1), 83-94. https://doi.
org/10.1111/den.13674

Little, D., Robertson, T., Douketis, J., Dionne, J. C., Holbrook, A., Xenodemetropoulos, T., & Siegal, D. M. (2021).

Management of antithrombotic therapy after gastrointestinal bleeding: A mixed methods study of health-care providers.
Journal of thrombosis and haemostasis : JTH, 19(1), 153—-160. https://doi.org/10.1111/jth. 15111

Ukrainian scientific medical youth journal, 2022, Issue 2 (131)
http://mmj nmuofficial.com

59


http://mmj.nmuofficial.com
https://portal.issn.org/resource/issn/1996-353X
https://portal.issn.org/resource/issn/2311-6951
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-6471-6150
https://doi.org/10.1056/NEJMc1308259
https://doi.org/10.1136/bmj.314.7090.1307
https://doi.org/10.1055/a-1369-5274
https://doi.org/10.1016/s0016-5107(97)70206-2
https://doi.org/10.1056/NEJM199903113401002
https://doi.org/10.1111/den.13674
https://doi.org/10.1111/den.13674
https://doi.org/10.1111/jth.15111

UKkrainian Scientific Medical Youth Journal ISSN 1996-353X
Issue 2(131), 2022 ISSN 2311-6951
Creative Commons «Attribution» 4.0

Rushay, A. K., & Pliuta, 1. I. (2021). IIpodinakrika TpoMO03iB y XBOPHX 31 IIUTyHKOBO-KUIIKOBUMH KPOBOTE€UAMH,
aHTUKoaryisiHTHa Tepamisi: Jyiteparypuuit  ormisin. EMERGENCY MEDICINE, 17(8), 20-23. http:/dx.doi.
0rg/10.22141/2224-0586.17.8.2021.245568

Suslov, G. G., & Maznichenko, V. A. (2020). IlepronepaiiioHHbII MEHEIKMEHT aHTUTPOMOOTHIECKHX TIPETIapPaToB.
EMERGENCY MEDICINE, 16(7-8), 93-105. https://doi.org/10.22141/2224-0586.16.7-8.2020.223710

Tarasenko, S. O., Dubrov, S. O., & Suslov, G. G. (2021). i Maznichenko, VA 2021. Anticoagulant and antiplate-
let therapy in the perioperative period. Pain, anaesthesia & intensiv care, 1(94), 65-77.https://doi.org/10.25284/2519-
2078.1(94).2021.230618

Vivas, D., Roldan, 1., Ferrandis, R., Marin, F., Roldan, V., Tello-Montoliu, A., Ruiz-Nodar, J. M., Gémez-Doblas, J.J.,
Martin, A., Llau, J. V., Ramos-Gallo, M. J., Mufoz, R., Arcelus, J. 1., Leyva, F., Alberca, F., Oliva, R., Gémez, A. M.,
Montero, C., Arikan, F., Ley, L., ... Expert reviewers (2018). Perioperative and Periprocedural Management of Anti-
thrombotic Therapy: Consensus Document of SEC, SEDAR, SEACV, SECTCV, AEC, SECPRE, SEPD, SEGO, SEHH,
SETH, SEMERGEN, SEMFYC, SEMG, SEMICYUC, SEMI, SEMES, SEPAR, SENEC, SEO, SEPA, SERVEI, SECOT
and AEU. Revista espanola de cardiologia (English ed.), 71(7), 553-564. https://doi.org/10.1016/j.rec.2018.01.029

Yen, H. H., Wu, P. Y., Chen, M. F,, Lin, W. C., Tsai, C. L., & Lin, K. P. (2021). Current Status and Future Perspective
of Artificial Intelligence in the Management of Peptic Ulcer Bleeding: A Review of Recent Literature. Journal of clinical
medicine, 10(16), 3527. https://doi.org/10.3390/jcm10163527

Imymuep @.C. u 1p.(2016). Tpom6osmbomus nerognoii aprepun. Kues. Uzgarens 3acnasckuit A.1O. 523 c.

Kpomnauesa, E. C., Xakumona, M. b., Kpusomeesa, E. H., 3emnsauckas, O. A., & [Tanuenxo, E. I1. (2021). Tsoxensie
JKEIYIOYHO-KUIIICYHbIC KPOBOTCUCHUSI y OONBHBIX C (GUOpWIULIIUCH TpeAcepauil, MONydYaroluX IepopalibHbIC
AHTHKOATYIISTHTHI (TI0 TaHHBIM JBaIIaTHICTHETO HaOmoneHus B pamkax PE[ucTpa qmuTensHON AHTHTPOMOOTHYECKOM
TepArmuu-PEI'ATA). Tepanesmuueckuii apxus, 93(9), 1037-1043.

TakTnka Tepamii Npu rocTpux NJIYHKOBO-KMIIKOBUX KPOBOTEY

ILiarora Ipuna

Kadenpu xipyprii, anecTe310710r1i Ta IHTEHCUBHOI Teparii MmicIsIUIIIIOMHOI OCBITH
HamnionansHoro mennunoro yHisepcurety iM. O.0. boromonsis, Kuis, Ykpaina
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Pliuta Irina

E-mail: mdplyuta@gmail.com

AHoTtanis: [TuToma Bara nmari€HTiB 3 HEBAPUKO3HHUMHU TOCTPUMHU IUTYHKOBO-KUITKOBUMH KPOBO-
TE€4aMH, SIKi TOTPeOYIOTh aHTHUKOATYJISHTIB, 30UTBITYEThCS B OCTAaHHE IeCATIITTI. Bubip criocody
Ta 00csAry OesneuHoi Tepamii y pa3i BUHUKHEHHSI TOCTPUX KHIIKOBO-IUTYHKOBHX KPOBOTEY YCKIIAJ-
HA€TbCs. Bynio BU3HaYeHO OOTpYyHTOBAHHMM ONTUMAJbLHUN OaNaHC Teparmii MIX Tilo- Ta TirnepKoary-
JSIMIHHUME CKJIQJIOBUMHM Ha OCHOBI O0)EKTHBHOI OLIHKM (DAKTOPIB PU3HKY MOBTOPHOI KPOBOTEUU
Ta TPOMOOEMOOTIYHUX YCKIaAHCHb. KOHCMIIIYM y CKIIaai XipypriB, peaHiMaToyoriB Ta Kap/ioJio-
riB BHUpIIIyBaB paliOHAJIBHICTh MPOBEACHHS aHTUKOATYSHTHOI Teparii Ta ii oocsr. [Ipu Hu3bKOMY
PHU3HUKY TTOBTOPHUX KPOBOTEUY 1 BUCOKOMY PHU3UKY TPOMOOEMOOJIIYHUX YCKIAQTHEHb TeMOCTaTHYHA
Tepamis (TpaHeKcaMOBa KHCIIOTA, €TaM31JIaT) MO€eAHYBaIacsl BBEIECHHIM HU3bKOMOJIEKYIISIPHOTO Te-
napiny Oeminapiny B Mpo(UIaKTHYHUX J03aX. BaXIMBUM mapameTpoM sl MpU3HAuYeHHS 00csTy
KOHCEPBAaTUBHOI Tepartii Oyinu noka3HukH TpomOoenacrorpadii. OTpumani JaHi cBiauaTh npo Oesrme-
Ky 3aCTOCYyBaHHS T€MOCTaTHYHOI Ta TpoMOompodiTakTHUHO1 Teparii (piBeHb MOBTOPHUX KPOBOTEY
HE BIZIPI3HABCA BiJ PiBHS KPOBOTEY 0e3 3aCTOCYBaHHS HU3bKOMOJEKYISAPHHUX T'elapyHiB, 32 JaHUMU
JiTeparypH). [HCyJIbT TOJIOBHOTO MO3KY criocTepiraBcs jumie y 1 xBoporo. CkianHicTh, 6aratodak-
TOPHICTh Ta PI3HOMAHITHICTh KIIHIYHUX CTaHIB XBOPHUX 3 TOCTPUMH IILTYHKOBO-KHIITKOBUMH KPOBO-
TE€YaMH CBITYUTH MPO HEOOX1THICTh MOAANBIIIOTO BUBYEHHS MTPOOIEMH JIIKYBaHHS.

Kuiro4uoBi ciioBa: AHTUKOAryasSHTH, 3rOpPTaHHS KPOB1, TEMOCTa3, UTyHKOBO-KHUIIIKOBI KPOBOTEUI.
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Effectiveness of reactive hepatitis therapy in injured with ballistic
wounds
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Abstract: Reactive hepatitis complicates the treatment of ballistic wounds. The aim of our study
was to study the clinical and pharmacoeconomic effectiveness of the treatment of reactive hepatitis
in the wounded. A prospective study of 112 wounded servicemen with increased transaminase ac-
tivity was randomized into three groups: group I received arginine glutamate intravenously for 10
days, group Il received phosphatidylcholine intravenously for 10 days, and group I1I received stan-
dard treatment. In the presence of hypoalbuminemia, the wounded received intravenous infusions
of albumin to normalize its level in serum. The initial level of alanine aminotransferases was 62.5
in group I patients [50.5; 80.0] IU /1, in the second group - 64.0 [48.5; 83.0] IU /[ and 62.0 [47.0;
85.5] IU /I, respectively, in group Il (p> 0.05 according to the Mann-Whitney test). In the period
up to 14 days after injury, alanine aminotransferase levels decreased significantly in all groups
(p <0.05 according to Wilcoxon's test) and amounted to 38.5 in group I [34,0; 63.5] IU /1, in the
second group 46.0 [32.0; 62.5] IU /1, in group III 50.0 [40.0; 78.0] IU /I (p = 0.014 according
to the Mann-Whitney test compared to group I). In 14 and more days after injury in all groups the
average concentration of alanine aminotransferases was significantly lower compared to the pre-
vious study period (p <0.05 according to Wilcoxon's test): in group I the concentration of alanine
aminotransferases was 33.0 [29,8; 40.0] [U /[ (p = 0.048, p <0.001 according to the Mann-Whit-
ney test in comparison with group Il and I11, respectively), in group I - up to 38.0 [31.0; 62.0] and
in group 11l to 48.0 [39.5; 69.0] (p = 0.014 according to the Mann-Whitney test compared to group
1I). Also, there was a tendency to reduce the frequency of complications from internal organs: in
13% (8 of 63) patients of groups I and I, compared with 27% (13 of 49) of group 11l (p = 0.063).
Significantly decreased both the duration of treatment in the intensive care unit: in group I (4.2
1.8) days, compared with group III (7.4 + 6.0) days, p = 0.012, and the duration of total hospital
stay (20.4 = 11.1) days for group I, compared with (29.7 £ 3.5) days for group III, p = 0.022. In
the cost-effectiveness analysis of arginine glutamate and phosphatidylcholine regimens, a 2-fold
better cost-effectiveness ratio was found in the group of reactive hepatitis wounded who received
arginine glutamate.

Key words: hepatitis, liver, pharmaceutical economics, therapeutics, transaminases.
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Introduction

One of the serious complications of ballistic
wounds is reactive hepatitis (RH) due to primary
liver damage (Osyodlo et al., 2022), or second-
ary lesions resulting from systemic disorders in
critically ill patients (Horvatits, Trauner, & Fuhr-
mann, 2013; Soleimanpour et al., 2015; Horva-
tits, Drolz, Trauner, & Fuhrmann., 2019; Yang,
2015). Almost 40% of those injured in the an-
ti-terrorist operation showed an increase in trans-
aminases (alanine aminotransferase - ALT and
aspartate aminotransferase — AST (Kazmyrchuk,
Miasnykov, Sydorova N.M., & Sydorova L.L.,
2014). In a retrospective study, 2 weeks or more
after a gunshot wound, the proportion of ALT pa-
tients above 80 IU / 1 was more than 20% (Sav-
ichan, 2022a). There is a gradual increase in the
incidence of chronic diffuse liver disease of pre-
dominantly non-viral aetiology, which ranks sec-
ond in the structure of digestive diseases among
officers and servicemen of the contract service
(Osyodlo, 2013; Osyodlo et al., 2015).

Preventing the development of chronic liver
pathology is possible with timely diagnosis and
pathogenetic treatment (Horvatits et al., 2013). A
special place in the treatment of hepatitis of var-
ious origins is occupied by hepatoprotectors - a
large group of drugs that restore hepatocyte me-
tabolism, prevent the development of degenera-
tive-dystrophic processes and stimulate regener-
ation in the liver. In patient’s treatment are used
essential phospholipids (EFL) - essentiale, phos-
phogliv, essliver, enlir, lesfal, etc., which help to
restore hepatocyte membranes, reduce the accu-
mulation of free fatty acids in the liver, protect cell
organelles and reduce the intensity of oxidative
stress (Belovol, & Kniazkova, 2019; Palii, 2009).
According to several studies, the use of essential
phospholipids accelerates the reduction of subjec-
tive symptoms and clinical manifestations of liv-
er pathology, which is confirmed by the results of
histological and ultrasound examinations, and the
positive dynamics of hepatic cytolysis markers.
The therapeutic effect of EFL is associated with
the effect on membrane-dependent cell functions,
as well as with anti-inflammatory, antioxidant, an-
tiseptic, membrane-protective and lipid-regulating
actions of drugs (Gundermann et al., 2016). Mod-
ulators of nitric oxide, in particular arginine gluta-
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mate, also have a hepatotropic effect. Arginine is
part of many proteins and is one of the precursors
in the synthesis of creatine and an intermediate
in the synthesis of urea in the liver. (Oleshchuk,
2014). It is known that arginine is a replaceable
amino acid, but against the background of trau-
matic or metabolic stress, this amino acid becomes
indispensable due to the inability to meet the re-
quirements of the body due to only endogenous
arginine (Patel et al., 2016; Hsu et al., 2021). The
consequences of a lack of arginine in a critical
disease can be a decrease in NO production, poor
wound healing, impaired microcirculatory blood
flow, immunosuppression (T-cell dysfunction) and
impaired muscle function (Patel et al., 2016; Mor-
ris et al., 2017; Hsu et al., 2021). Parenteral ad-
ministration of arginine to rats with polymicrobial
sepsis not only reduced inflammation of the liver
tissue, but also improved the condition of CD4+
T lymphocytes (Yeh et al., 2020). The positive ef-
fect of this drug was also found with clinical use.
Adding arginine to standard therapy in patients af-
ter injury or hemorrhagic shock improved wound
healing (Shi et al., 2007; Debats et al., 2009), and
in postoperative patients significantly reduced the
incidence of infectious and non-infectious compli-
cations and hospital stay time (Osland et al., 2014;
Marimuthu et al., 2012). Also recommended are
arginine glutamate, ornithine aspartate, mixtures
of amino acids and other hepatotropic drugs (Os-
yodlo et al., 2022).

Aim

study of clinical and pharmacoeconomic ef-
fectiveness of reactive hepatitis treatment in
wounded by firearms.

Methods

To verify the clinical advisability of early hep-
atotropic therapy, a prospective study of 112 pre-
healthy wounded servicemen, who underwent
regular medical examinations, was undertaken.
They were hospitalized at the National Military
Medical Clinical Center (NMMCC) (clinical
base of the Military Therapy Department of the
Ukrainian Military Medical Academy) with in-
creased transaminase activity and a high risk of
reactive hepatitis occurrence (Savichan, 2022b),
received standard wound treatment according to
existing protocols and were randomized into 3
groups:
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- Group I (main) - 30 wounded received ar-
ginine glutamate from the first day of inpatient
treatment, 2 g / day in 200 ml of isotonic sodium
chloride solution intravenously by drop infusion;

- Group II (main) - 33 wounded as hepatotro-
pic therapy from the first day of inpatient treat-
ment received phosphatidylcholine 500 mg (10
ml) 1 g/ day intravenously on autologous blood).

Treatment was prescribed from the first day of
hospital stay for 10 days.

Group III (comparison) - 49 wounded who
received standard wound treatment according
to existing protocols with the appointment of
hepatotropic therapy in the presence of clinical
and laboratory signs of hepatic dysfunction. For
the treatment of clinically significant hepatic
dysfunction, arginine glutamate was prescribed
immediately after diagnosis (5-7 days after ad-
mission) for at least 10 days with correction of
hypoalbuminemia according to the indications.

General clinical characteristics of the injured
on admission to the hospital did not reveal a sig-
nificant difference between the groups (Table 1).

Injured with preceding persistent or acute liver
disease were not included in the study.

Most of the wounded suffered mine injuries
and were in a state of shock, the most common
being abdominal trauma and multiple soft tissue
injuries, and in half of the cases, anaemia was
observed on the first day after the injury. Only
one indicator showed a significant difference - in

ISSN 1996-353X
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groups I and II the frequency of liver injuries was
higher than in the comparison group III (p < 0.05
by criterion y2), in cases of significant primary
liver damage. But in general, the groups were
similar in severity and type of injuries.

All victims underwent surgical treatment with
the necessary surgical intervention for the wound
and the necessary postoperative conservative
treatment. All wounded servicemen received oth-
er necessary types of treatment, such as antibac-
terial, blood transfusion, detoxification, gastro-
protective, symptomatic, etc., in accordance with
approved current industry standards and clinical
guidelines.

All injured were examined in the laboratory
with the use of unified methods of laboratory
tests on the basis of the department of laboratory
diagnostics of the NMMCC. Biochemical analy-
sis of blood was performed on the 5th, and 10th
day of therapy and as needed using an automat-
ic biochemical analyzer AU480 from Beckman
Coulter (USA), which defines the concentration
of total protein and its fractions, bilirubin and its
fractions, electrolytes, urea, creatinine, amylase,
Alanine aminotransferase (ALT), blood and As-
partate aminotransferase (AST).

The obtained data were processed taking
into account the recommendations for biomedi-
cal research (Glanz, 1987) using the package of
statistical programs PSPP (ver. 1.4.1) (an open
program that does not require a license). Quanti-

Table 1. General clinical characteristics of the wounded included in the prospective study - n (%).

Indicator G:;o:;g I Gll;():lg; I Grl?:‘[‘)glll
Average age 38,6+8,2 37,4+9,1 38,2+11,4
Mining and explosion wound 25 (83%) 27 (82%) 40 (82%)
Shock (I-1IT grades) 25 (83%) 26 (79%) 38 (78%)
Abdominal trauma 16 (53%) 18 (60%) 24 (49%)
Liver injuries 5 (17%)! 5 (15%)? 2 (4%)
Skeletal trauma 11 (37%) 13 (39%) 20 (41%)
Thoracic trauma 8 (27%) 9 (27%) 14 (28%)
Multiple soft tissue injuries 17 (57%) 18 (54%) 28 (57%)
Combined injury 11 (37%) 12 (36%) 19 (39%)
Anaemia on the first day after injury 16 (53%) 17 (51%) 24 (49%)

Note. 1 - the difference between I and III subgroups is significant - p <0.05 by criterion y2.

2 - the difference

between subgroups II and III is significant - p < 0.05 according to the criterion y2.
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tative indicators were tested for normality of the
distribution using the Kolmogorov-Smirnov test.
In the normal distribution, the data are described
as standard deviation arithmetic averages, and
the t-test (Student’s) for independent samples and
the paired Student’s test for dependent samples
are used to compare the data. In the case of an
abnormal distribution, the data were described
by the median (M) with 25 (Q,,) and 75 (Q,,)
quartiles, and the nonparametric Mann-Whitney
test (for two independent samples) was used for
comparison. Conjugation tables with the defini-
tion of the %2 criterion or the Fisher criterion (for
small samples and four-pole tables) were used to
compare qualitative indicators. Differences were
considered significant when the probability of the
null hypothesis is less than 5% (p <0,05).

Additionally, a pharmacoeconomic analysis
(PEA) of the effectiveness of arginine glutamate
therapy and phosphatidylcholine in patients with
reactive hepatitis with an assessment of the cost
of hepatoprotective therapy and cost-effective-
ness. For this purpose, 15 patients from the I (I-
A) and II (ITI-A) groups had equable trauma and
comparable changes in transaminase activity on
the first day after trauma before the start of hepa-
totropic drugs prescription. To use the method of
“cost-effectiveness” was calculated the value of
the coefficient “cost-effective-
ness” for each drug:

CER = Cost / Ef, where
CER 1is the value of the
cost-effectiveness ratio, Cost -
1s the cost of drugs, UAH, Ef -
is the value of drug efficiency
according to the relevant effi-
ciency criterion.

The criterion of effica-
cy was the duration and fre-
quency of normalization of
transaminase activity with the
use of arginine glutamate and
phosphatidylcholine  during
10 days of treatment in the rel-
evant groups of patients. The
value of the effectiveness of
drugs on the relevant criterion
of effectiveness was calculat-
ed by the formula:

90,0
64,0
80,0

62,5
70,0
60,0
50,0
40,0
30,0

20,0

10,0

0,0
ALTL, 1U/I

Ef=K, xXe +K, x Xe,,

where Ef - is the value of the effectiveness of
the drug in terms of normalization of the level of
transaminase activity, X is the efficiency index
(1 to 10 points), inverse to the period of normal-
ization of the level of transaminase activity, X , is
the efficiency index (1 to 10 points), directly pro-
portional to the frequency of normalization ALT.
K, K, - the corresponding coefficients of signifi-
cance. For reactive hepatitis, the significance co-
efficients were K, =0.5, K, = 0.5, respectively, as
they were specified by similar criteria.

The main criterion for the effectiveness of
treatment was the normalization of transaminase
activity of serum during 10-day treatment.

Results

According to the results of the analysis of
the level of transaminases, it was found that the
initial level of ALT in the subgroups had no sig-
nificant differences, amounting to 62.5 in group
I [50.5; 80.0] IU / 1, in the second group - 64.0
[48.5;83.0] IU /1 and 62.0 [47.0; 85.5] IU /1, re-
spectively (p > 0.05 according to the Mann-Whit-
ney test). After treatment, the ALT content sig-
nificantly decreased in all subgroups (p < 0.05
according to Wilcoxon’s test): in group I on aver-
age to 38.5 [34,0; 63.5] IU / 1, which did not dif-
fer significantly from the same indicator in group

62,0

46,0

38,0 48,0
38,5

33,0

I —

ALT2, IU/I ALT3, U/l

Olgroup @Il group Olll group

Fig. 1. Dynamics of ALT concentration in patients with reactive
hepatitis depending on the timing of hepatotropic therapy.
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IT (p > 0.05 according to the 1000 75,0
Mann-Whitney test) and was g9  73.0 70.0
significantly lower than in 200 560 69,0
group III (p = 0.014 according ’ ' 64,0
to the Mann-Whitney test). 700
In group II, the average ALT ¢ 39,
level decreased to 46.0 [32.0; 36,0
62.5] IU / 1, and in group 20,0
IIT — it up to 50.0 [40.0; 78.0] 40.0
IU / 1 (the difference between 3,
groups II and IIT is not statis-
tically significant - p = 0.087 200
according to the Mann-Whit- 10,0
ney test) (Fig. 1). 0.0
In 14 and more days after AST1, 1U/1 AST2, U/l ACT3, Ofl/n

injury in all subgroups, the av-
erage ALT concentration was
significantly lower compared
to the previous study period

Olgroup @Il group Ol group

Fig. 2. Dynamics of AST concentration in patients with reactive
hepatitis depending on the timing of hepatotropic therapy.

(p < 0.05 according to Wil-

coxon’s test): in group I the ALT concentration
was 33.0 [29,8; 40.0] IU /1, in the second group -
up to 38.0 [31.0; 62.0] and in group III to 48.0
[39.5; 69.0]. In group I this indicator was signifi-
cantly lower than in group II (p = 0.048 accord-
ing to the Mann-Whitney test) and in group III
(p <0.001 according to the Mann-Whitney test),
and in group II significantly less than in group III
(p = 0.014 according to the Mann-Whitney test).
In the second period of observation, the most sig-
nificant decrease in transaminase activity was ob-
served in group I (Fig. 1).

The dynamics of AST were almost similar
(Fig. 2). The initial level of AST in the subgroups
did not differ: in group I 73.0 [62.0; 82.3] IU /1,
in the second group - 75.0 [58.5; 91.5] IU /1 and
70.0 [59.0; 95.5] IU / 1, respectively (p > 0.05
according to the Mann-Whitney test). During
treatment, the concentration of AST gradually
decreased, reaching 3-13 days after the mjury:
in group I on average to 38.8 [35.7; 78.0] IU /
1, in the second group - 56.0 [36.5; 76.0] IU /1
and m group IIT - 69.0 [57.0; 880] IU /1 (p <
0.05 according to Wilcoxon’s test compared to
the previous period). 14 or more days after the
injury, the concentration of ACT in group I was
36.0[28.0; 68.3] IU /1, in the second group - 39.0
[36.0; 65.0] IU /1 and in group III - 64.0 [46.5;
82.0] IU / 1. The difference between groups I and
IT 3-13 days after injury is not significant (p >

0.05 according to the Mann-Whitney test), and
compared to group III is significant (p = 0.049
according to the Mann-Whitney test). At 14 days
or more after the injury, in group I the mean av-
erage AST concentration was significantly lower
than in groups II and III, and significantly lower
in group II than in group III (p < 0.05 according
to the Mann-Whitney test) (Fig. 2).

Thus, the positive dynamics of aminotrans-
ferase concentration in the post-traumatic period
indicate the effectiveness of early hepatotropic
therapy, which was higher with the use of argi-
nine glutamate compared with phosphatidylcho-
line. At the same time, the dynamics of ALT and
AST in the wounded with early hepatotropic ther-
apy are better than in the wounded with tradition-
al management in the post-traumatic period.

In addition, the appointment of early RH
treatment with arginine glutamate, phosphatidyl-
choline and albumin (according to indications)
contributed to a faster normalization of transam-
inases and albumin in comparison with the tradi-
tional approach to treatment: 9.3 + 1.4 days and
13.6 £+ 2.1 day, respectively (p < 0.05 according
to Student’s test).

This also has an effect on other indicators of
the post-traumatic period. Thus, there was a ten-
dency to reduce the frequency of complications
from internal organs (general and/or local com-
plications that caused an increase in the duration
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Indicator Group I and II, n=63 | Group III, n=49 p
Frequency of complications 8 (13%) 13 (27%) =0,063
Treatment at the ICU (number of cases) 46 (73%) 38 (78%) =0,583
Duration of treatment in the ICU, days 42+1,8 7,4+6,0 =0,012
Duration of inpatient treatment, days 20,4+11,1 29,743,5 =0,022

Table 2. The course of the post-traumatic period in patients with reactive hepatitis depending on the
appointment of early hepatotropic therapy.

of treatment in ICU and inpatient treatment and/
or indications for repeated surgical interven-
tions): in 13% (8 of 63) patients of groups I and
II, compared with 27% (13 of 49) of group III
(p=0.063).

There was a tendency to reduce the frequency
of treatment in the intensive care unit (ICU) - 73%
(46 of 63) of groups I and II wounded, compared
with 78% (38 of 49) of group III wounded. Signifi-
cantly decreased both the duration of treatment in
the ICU in groups I and II (4.2 + 1.8) days, com-
pared with group III (7.4 £ 6.0) days, p = 0.012,
and the duration of total hospital stay (20.4 + 11.1)
days for groups I and II, compared with (29.7 +
3.5) days for group III, p = 0.022 (Table 2).

According to the results of PEA, the cost
of treatment with phosphatidylcholine (group
II-A) was increased compared to the treatment
with arginine glutamate (group I-A) 1.8 times:
UAH 13,800.00. against UAH 7,501.80. (Table
3). Since the main disadvantage of the total cost
method is not taking into account the clinical ef-
fectiveness of the studied drugs, for further anal-
ysis we used the method of “cost-effectiveness”.

The analysis of the rate and frequency of trans-
aminase decrement in wounded servicemen with
reactive hepatitis showed that the clinical effec-

tiveness (Ef) of arginine glutamate was 6.5 points,
and for phosphatidylcholine - 6.0 points, and the
cost-effectiveness ratio CER - 1154 UAH / point
and 2300 UAH / point, respectively (Table 3).

From this perspective, the cost-effectiveness
analysis of arginine glutamate and phosphati-
dylcholine regimens revealed a higher clinical
efficacy rate (6.5 points) and a 2-fold cost-effec-
tiveness ratio in the group of reactive hepatitis
patients receiving arginine glutamate.

Discussion

The data obtained on the effectiveness of argi-
nine glutamate in RH are consistent with the re-
sults of other studies. In particular, it was shown
that the use of nitric oxide precursors L-arginine
and L-arginine-L-glutamate helped to normalize
liver function in experimental peritonitis, reduce
the intensity of lipid peroxidation, increase the
level of renewed glutathione and activity of anti-
oxidant and mitochondrial enzymes (Cherniash-
ova, 2015). Also in the experiment it was found
that the administration of L-arginine L-gluta-
mate in rats with experimental chronic hepatitis
led to a slowing of fibrotic processes in the liver
(Shevchenko, 2015). The positive effect of this
drug was found in clinical use. Inclusion in the
complex therapy of L-arginine helped to reduce

Table 3. The results of the analysis by the methods of total cost and “cost-effectiveness” of different
options for reactive hepatitis hepatoprotective therapy.

Indicator Arginine glutamate, n=15 | Phosphatidylcholine, n=15
Total costs (Cost), UAH 7,501.80 13,800.00
The ratio of the cost of treatment of arginine 18
glutamate and phosphatidylcholine ’
Clinical Efficacy Index (Ef), points 6.5 6.0
Cost-effectiveness ratio (CER), UAH / point 1154 2300
The cost-effectiveness ratio of arginine 1.99
glutamate and phosphatidylcholine therapy ’
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the level of total bilirubin by 26.3%, ALT - by
48.5%, alkaline phosphatase - by 33%, as well
as the normalization of parenchymal echogenic-
ity and vascular pattern of the liver (Semenchuk,
2017).

The effectiveness of hepatotropic therapy with
essential phospholipids has also been confirmed
by other studies. It was found that the institution
of these drugs accelerates the elimination of sub-
jective symptoms and clinical manifestations of
liver pathology, which is confirmed by the results
of histological and ultrasound examinations, and
the positive dynamics of markers of hepatic cy-
tolysis. The therapeutic effect is associated with
the effect on membrane-dependent cell functions
and with anti-inflammatory, antioxidant, antia-
poptotic, membrane-protective and lipid-regulat-
ing effects of drugs (Gundermann et al., 2016).

Conclusions

Early hepatotropic therapy with arginine glu-
tamate from the first day of inpatient treatment
promotes faster normalization of transaminase
activity compared to the traditional approach to
treatment: 9.3 £+ 1.4 days and 13.6 + 2.1 days, re-
spectively (p < 0.05 according to Student’s test).

Early hepatotropic therapy helps to reduce
the incidence of internal diseases complica-
tions (13% vs. 27%, p = 0.063) by reducing the
duration of treatment in ICU to 4.2 £ 1.8 days
compared to traditional treatment 7.4 = 6.0 days

ISSN 1996-353X
ISSN 2311-6951

(p = 0.012), the duration of the total stay in the
hospital up to 20.4 + 11.1 days compared to tradi-
tional treatment 29.7 & 3.5 days (p = 0.022).

Hepatotropic therapy with arginine glutamate
in wounded servicemen is effective and pharma-
cologically cost-effective not only in terms of
treatment cost (1.8 times) but also cost-effec-
tiveness (2 times) compared to phosphatidyl-
choline.
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EdexTuBHICTH renaTtoTponHoi Tepamii Npy peakTUBHOMY IelNaTUTI y MOCTPAXKAATINX
3 BOTHeNaJIbHUMHU MOPAHEeHHSIMHU
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AHoTaniA: PeakTUBHUI renaTuT yCKJIAJHIOE JIIKYBaHHS BOTHENAJbHUX NMOpaHeHb. MeToro Ha-
1IOr0 JOCHIKEeHHS! OyJll0 BUBYEHHS KJIIHIYHOI Ta (apMaKOEKOHOMIYHOI €(DEeKTHBHOCTI JIIKYBAHHS
PEaKTUBHOTO I'eNaTUTy MpU BorHenanpHii TpaBmi. [IpoBeneHo npocnekTuBHe gociipkeHHs 112 mo-
paHEeHHUX BICHKOBOCTYXOOBLIB 13 30UIbIIEHHSM TpaHCAMiHA3HOT aKTUBHOCTI, K1 OyJIM paHA0MI30-
BaHi Ha Tpu rpynu: | rpyna oTpumyBana apridiHy mIyramar BHYTpIIIHbOBEHHO npotsarom 10 xi0, 11
rpyna orpuMyBaia pocdaruauixoiin BHyTpiliHbOBEeHHO npoTsiroM 10 116, III rpyna orpumyBaia
cTaHjapTHe JiiKyBaHHs. [Ipu HassBHOCTI rinoansOyMiHeMil HOpaHeH! OTPUMYBaJId BHYTPIIIHbOBEHHI1
1H(y311 anpOyMiHy 10 HOpMasli3allii Horo piBHsS B CHpOBAaTLi KpoBi. BuxigHuil piBeHb anaHiHaMi-
HoTpaHc(epas ckiaB B I rpyni xBopux 62,5 [50,5; 80,0] O/l/n, B II rpymi — 64,0 [48.5; 83,0] O/1/n Ta
62,0 [47,0; 85,5] Ol/n BignosigHo y III rpymi (p>0,05 3a kputepiem Mana-YitHi). Y nepion no 14
nHiB micns TpaBmu piBeHb AJIT nocTtoBipHO 3MeHIMBes y Beix rpynax (p<0,05 3a kpurepiem Yii-
KokcoHa) 1 ckiaB y I rpymi 38,5 [34,0; 63,5] O/n, y Il rpymi 46,0 [32,0; 62,5] O/, y Il rpymi 50,0
[40,0; 78,0] Oll/n1 (p=0,014 3a kputepiem Mana-YitHi y nopiBHsHHi 3 | rpymnoro). Uepes 14 ta Ginblie
110 micist TpaBMM y BCIX Ipylax cepeiHsl KOHILIEHTpallisl ajJaHiHaMiHoTpaHcdepas Oyia JOCTOBIPHO
MEHILIE Y MOPiBHAHHI 3 onepenHiM TepMiHoM JociimkeHHs (p<0,05 3a kputepieM YiIKokcoHa): B |
rpyIIl KOHIIEHTpallisl anaHiHaMmiHoTpaHcdepas ckimanana 33,0 [29,8; 40,0] Oll/n (p=0,048, p<0,001 3a
KkputepieM Mana-VYitHi y nopiBssHi 3 1I Ta Il rpymnoro BianosigHo), B I rpyni — o 38,0 [31,0; 62,0]
ta B Il rpymi mo 48,0 [39,5; 69,0] (p=0,014 3a kpurepiem Mana-Yitai y nopiBusiHHi 3 I rpymoro). Ta-
KOYK, MaJjia Miclie TeHJICHIIis 10 3MEHILIEHHS YaCTOTH YCKJIAJHEHb 3 00Ky BHYTpIiIlIHIX opraHiB: y 13%
(8 13 63) xBopux rpynu I, nopiBusiHO 3 27% (13 13 49) rpynu I (p=0,063). [locToBipHO 3MEHITYBa-
nacd sk TpuBanicts JikyBanHa y BPIT y rpymi I (4,2+1,8) n./nHiB, nopiBHsHO 3 rpymoro 111 (7,4+6,0)
n./nuiB, p=0,012, Tak 1 TpUBaJIICTh 3arajpHOro nepeOyBaHHs B ctarioHapi (20,4+11,1) n./nHiB s
rpynu I, B mopiBHsHHI 3 (29,7£3,5) n./aniB qus rpynu 11, p=0,022. I1pu anani3i 3a METOAOM «BHUTpa-
TU-e(EKTUBHICTHY» CXEM Teparii 3 apriHiHy mIyTaMaToM Ta (HochaTHaAUIX0IiHOM, BCTAHOBIEHO Yy 2
pa3u Kpaiuii koeilieHT BUTPATHOI €(PEKTUBHOCTI y TPYIIi IOPAHEHUX 3 PEAKTUBHUM I'€TIaTUTOM, SIKi
OTPUMYBAJIM apriHiHy [yTamar.

KuiouoBi cjioBa: BoraenanbHi, TeMaTUT, €KOHOMIKa, JIIKYBaHHS, MIEYiHKA, IOPAaHEHHS, TPaHCaMi-
Hazu, (hapMalleBTUYHA.
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3HaueHHs apManeBTHYHOI ONIKH NPH BIANMYCKY JIKAPCHKUX 32C00IB
JJIA PO(ITAKTHUKY TA JIKYBAHHS ByTPOBOI XBOPOOH Yy KiHOK

TemipoBa Ouena, Kpar IOuais, XaiitoBuy MukoJia

Kadenpa kniniunoi papmakosorii Ta kiniHigHOT papmariii HarionanpHOT0 MeTu9IHOTO
yniBepcurety imeHi O.0O. boromonbiyst, M. Kuis, Ykpaina

Address for correspondence:
Temirova Olena

E-mail: lfitsner@gmail.com

Anomauisa: 8yzposa xeopoba 3aumae mpeme micye y Cmpykmypi 0epmamonociyHux 3axe0pro8ams
ma € akmyanbHO0 MeOUKO-COYIANbHOI0 NPOOEeMOI0. 3aX80PIOBAHHI YACMO € NPUYUHOIO NCUXOEMOYiTi-
HUX pO31a0i6, CNPUSE NOIPUIEHHIO IKOCMI JCUmms ma coyianvHoi akmuenocmi nayicumis. Pasom 3
MuM, JIIKYBAHHSL 8Y2POBOI X8OPOOU € KOMNIEKCHUM Ma 00820mpusaium. Mema 0ano2o 00CaiodHceHHs:
oyiHumMuU ponb apmayeemuuHoi oniku npu 8iONyCcKy JiKapcbKux 3acobisé 0 npogitakmuky ma Ji-
KVBaHHSA 8)Y2p0o6oi xeopodbu y dcinok. Ilposedeno anonimne onumyeanns 100 dieuam-nionimkie ma
JHCIHOK PIZHUX BIKOBUX Kame2opill 3a €OUHON CNeyianbHO po3pobIeHOI0 AHKEemOI0, 8PAX08YI0UlU NPO-
Onemu NKy8aHHs 8y2po8oi x6opobu. Buxopucmano memoou AHOHIMHO20 AHKEMHO20 ONUMYBAHHI,
KOMI TOMepHO20 Onpayiosants danux ma epagiynuil. Bcmanosieno, wo 6invwicms (82 %) pecnon-
0eHmis 88axicanu AiKy8anHs 8yepo8o2o eucuny npoonemuum. Okpim mozo, auwe 36 % onumysanux
36epmanucs 3a 00NOMo20k0 00 JiKaps, Mmooi K OLbUicmb 80anUC 00 camonikysants. OcHO8HUMU
npenapamamu euoopy 6ynu: kucroma caniyunosa (42 %) ma azenainosa (38 %), kninoamiyun (24 %),
benzoin neprocud (11 %), isomemunoiou (10 %). B dinvuwocmi sunaoxis (58 %) 6yno suxopucmarno
KomnexcHy mepanito. Okpim mozo, maudce 60 % onumyeanux, Ha Yac NiKY8aHHs 8Y2po8oi Xeopoou,
npuiimanu copbernmu, mavice 20 % — kombinosani opanvui konmpayenmusu. birowicms pecnonoen-
mie 8i03HAYANU NOKPAUJEHH CMAaHY NICAA 3a8epuleHHs Kypcy aiKkyeanusa (57 %) ma wonatimenuie
yepez mudcoenv mepanii (29 %). Baxciugo siomimumu, wo 38 % onumysanux io3nauanu nossy
HeCnpusimausux noOIiYHUX peakyii npu 3acmoCcy8anHi NPOMuUY2posux 3acobis, HAUNOWUPEeHiuUuuMU
cepeo akux oynu: cyxicmo wkipu (68,7 %), ii nouepsoninns (56,3 %), nocunenns sucuny (25,0 %) ma
ceepbigwe (20,8 %). Okpim moeo, 6Ginvwicms (80 %) pecnonoenmie He 0OMpUMYBANUCS 2iciEHU 00-
JUYYS MA HAMA2ATUCA «8UOasIiosamuy 8yepi. Pasom 3 mum, auuie noiosura OnUmy8aHux ompumaiu
peKomeHOayii wooo pexcumy ma npasuil 3acmocy8aHts NPOMuUBy2posUx 3acodig 8i0 anmedyHux npa-
yienukie. ToOi AK HAOAHHS peKOMeHOayil anmeyHUMU NPAYIBHUKAMU, CNPUSILO GIPOSIOHOMY 3MEHUUEH-
HIO Yacmomu NOOIYHUX peaKyill, NiCis 3aCMOCYB8AHHSA NPOMUBY2POBUX TiKapcobkux 3acodis (p<0,035).
B mexcax papmayesmuunoi onixu, anmeyni npayieHuKy 8UHAYAOMb 3A2PO3NUEI CMAHU WO BUMASA-
10mb 36epHEHHS 00 JIKAPsl, HA0AOMb PeKOMEeHOaYli Wo0o NPAsUl Mma pexrcumy 3acmocy8anHs oespe-
YenmypHux JiKapcoKux 3aco0is, 30ilCHI0OMb IHHOPMAYItiHYy ma npoceimHUYbKY pooomy uooo 2icie-
HU 00nUYYs, MOOUGPIKAYIT percumy XapuyeauHs, 30iUCHEHHs HeMeOUKAMEHMO3HUX 3ax00i8. Omoice, 3
VPAXYBAHHAM BUCOKOI NOWUPEHOCMT CAMONIKYBAHHS, BUKOPUCMAHHA 0eKLIbKOX 3ac00i6, 8anHCIUBOCTI
OOMPUMAHHS NPABUTL 2I2IEHU WIKIPU 00IUYYS, HAOAHHS AKICHOI (hapmayesmuyHoi oniku € HeoOXiOHOW
YMOB010 07151 O0CACHEHHS MAKCUMATILHO eheKkmusHoi ma besneunoi mepanii 8yepo8oi xeopoou.
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KurouoBi ciioBa: ByrpoBa xBopo0Oa, (hapmarieBTUYHa OITiKa, CaMOJIIKyBaHHs, Oe3pelenTypHi Ji-

KapChKi 3acO00M, aHKETYBaHHSI.

Beryn

Ha croroani, ByrpoBa xBopoba (akHe) 3aiimae
TpPEeTe MICIe Y CTPYKTYpi JA€pMaTONOTIYHHUX 3a-
XBOPIOBAHb Ta € aKTyaJbHOI MEIUKO-COIialb-
HOtO Tipob6aemoro. [ToBimoMseThCs, 110 HA BYTPi
CTpaxnaroTh 85 % mimmiTkiB y Bimi 12-24 poku
(ronaupki Byrpu) (Heng & Chew, 2020). 3okpe-
Ma, y JIiBYaT MK 3aXBOPIOBAHOCTI MpPHIIAJae Ha
14-16 pokiB, y toHakiB — 16-17 pokis (ITomion H.
M. & Hdiomron A. 1., 2018). YV cepennboMy Tpu-
BaJIiCTh BYTPOBOI XBOPOOU CTAaHOBHUTH 4-5 POKIB,
aJie y YaCTHHH TAI[I€HTIB €301 3aXBOPIOBAHHS
BUABISAIIOTbCA  Oinbiie 10 pokiB i3 mepexonom y
3pinmii Bik (Byrpu nopociux) (ITepemiuka M. I1.,
2019). Okpim Toro, mpubau3Ho y 2-5 % maitieH-
TiB pO3BUBAIOTHCA TSDKKI popmu akHe 3 hopmy-
BaHHSM pyOIliB, OCEpeNKiB rinmepmirMeHTarii Ta
3actiitnux wism (Heng & Chew, 2020).

[Tarorene3 ByrpoBoi ¢popMHu € MyabTU(HAKTOP-
HUM Ta 3aJUIIAETHCA aKTyaJbHUM JJISl TTOJATb-
IIOr0 BHBYEHHS. BHUHUKHEHHIO BYIpIB CIpHU-
SIOTh. TEHETHYHA CXWIBHICTh, TOPMOHAJIHHHIA
nucbanaHc, 3HKEHHS 3aXUCHUX (DYHKITH MKipu
Ta HEBUKOHAHHS NpaBui ocobucroi ririenn (I'e-
pacumenko O. 1., 2020; Dréno, 2017; Cong Ta iH.,
2019). BcranoBieHo, 10 OCHOBHUX TOPMOHI,B III0
BiJIMOBIIalOTh 32 PO3BUTOK BYTPOBOI XBOPOOH,
HaJIe)KaTh: AHIPOTEHM, IHCYJIH Ta iHCYJIOHOIO-
nibnuit garop pocty-1. Tak, 3MiHa TOpMOHATIBHO-
ro OanaHcy, IMiJ] 9ac CTaTeBOTO JIO3PIBAaHHSA, MOXE
CYNPOBOIKYETHCS AUCCHOOPEELO, 1110 TPU3BOAUTH
710 3arajieHHs Ta MPOsIBY Pi3HUX (OPM BYTPOBOI
xBopobu (Dréno, 2017). Oxpim TOro, BUBYAETHCS
BIJIUB KOPTUKOTPOMIH-PUIII3UHT-TOPMOHY, O.-M€-
JAHOLUT-CTUMYJIIOI0YOTO TOPMOHY Ta PEUOBHHU
P (Cong Ta in., 2019). IToka3aHno, o Wnt/B-ka-
TEHIHOBMM CHTHaJbHUM MUIAX, MPOTEIHKiIHA3a
aTMBOBaHA 5’-a/JIcHO3MH MOHO(pOCGharoM, Cur-
HaJbHI WIISAXH HykJeapHoro d¢akropy NF-kB
OepyTh y4acTb y MOIYJISMii ce0OLUHUTIB, KepaTh-
HOIIMTIB Ta akTuBalii 3amajeHHs (Cong Ta iH.,
2019; Oge L K. ra in., 2019).

BaxMBUM YMHHUKOM HaTOreHe3y BYIpO-
BOI XBOpPOOHM € MOPYUICHHS MIKpOOioMy IIKi-
pHY, 10 TPHU3BOAUTH 10 Tmpodideparnii mramis
Propionibacterium acnes (P. acnes). I1lokazano,

P. acnes cnpusie axmusayii épooicenoco imy-
Himemy 3a pPAxyHOK eKCHnpecii KepamuHoyuma-
mu gpaxmopy Hekposy nyxaux (Tumor necrosis
factor, TNF), BupobGnenns intepdepoHy-y, iH-
tepueiikinip (IL-8, IL12, IL-1) Tta mMaTrpudHmHX
METaJOMPOTEIHA3 [0 MPU3BOAUTH JI0 TilepKepa-
TuHi3aii canpHux 3an03 (Dréno, 2017; Dréno,
Dagnelie Ta in., 2020). Oanak, BigIOBITHO IO
pe3yJIbTaTiB OCTAaHHIX TOCIIIKEeHb, Mpoidepa-
st P acnes He € TpUrepoM BYTrpoBOi XBOpoOH,
OCKIJIbKU HE BUSBIICHO 3pOCTaHHSI KIJIBKOCTI Oak-
Tepiid y (oiKylax MamieHTiB MOPIBHIHO 3 TPy-
MO0 KOHTPOJTIO. BiAmoBiaHO, BTpaTa MikpobioMy
HIKipH, TOPS 3 aKTUBALIIEI0 BPOIKEHOTO IMYHi-
TETY, MOXKE TIPU3BECTH JIO aKTUBAIIl 3amabHUX
nporeciB (Dréno, Pécastaings Ta in., 2018). ITo-
BiIOMIISIETBCS, 1O Staphylococcus aureus ma
Staphylococcus epidermidis makooic idiepaiomo
8AJICTUBY POIb 8 PO3BUMKY 8Y2pPOB0I X60podU
(Dréno, Dagnelie Ta iu., 2020). HenaBui mo-
CIIPKCHHSI TIPOJIEMOHCTPYBAJIU, IO MIiKpoOioM
KUIIEYHUKa Oepe ydacTh y BHHUKHEHHI BYTpiB
gyepe3 B3aeMoIiio 3 MikpobiomoM mikipu (Dréno,
Pécastaings Ta in., 2018).

VY kiiHiYHOMY mepeliry BYrpoBOi XBOpO-
OM BaXXJIMBY pOJIb BITITparOTh JETEPMiHAHTHI
CKJIaJIOBI CTPECOBOi peakIlii, Taki K HasBHICTh
KOCMETOJIOTIYHOTO Je(eKTy Ha MIKipi oOmmyys,
JIe3a/IalTaIis y CyCHUIbHOMY JKHTTI («COIliaib-
HA» CKJIQJI0BA), po3Jaau 3 00Ky OpraHiB MUTYHKO-
BO-KHIITKOBOTO TPAKTy («COMAaTHYHA» CKJIaJI0Ba)
(bouapora B. B., 2018). Kiiniunumu nposiBamu
XBOpPOOH € KaMEIOHH, MYCTYJIM Ta MAIyiu, [0
NEPEeBAXHO JIOKATI3YIOThCSA Ha TUISHKAX Tija 3
BEJIMKMM CKYITYCHHSIM CaJbHUX 3aJ103 (00mmyYs,
s, Tpyau, cnuna Ta id.) (ITomon H. M. & [lro-
moH A. /1., 2018). Y 6i1bmIocTi marieHTiB Byrpo-
Ba XBOPO0Oa XapaKTepU3y€EThCS XPOHIYHUM Iepe-
01roMm 3 YaCTUMHU 3aroCTPEHHSIMH, a TSKKI (HopMHu
3yMOBJIIOIOTH PO3BUTOK PYOLIEBUX 3MiH IIKipH
(mocT-akHe). 3aXBOPIOBAHHS YaCTO € TPUYUHOKO
NICUXOEMOLIHHUX PO3NAaIiB, CHPHUSE 3HUKECHHIO
SKOCTI JKUTTS, MOTIPIICHHIO IMpale3aaTHOCT] Ta
COLaAJILHOT aKTUBHOCTI marieHTiB. IloBimomiis-
€ThCS, 110 BYIrpoBa XBOpoOa 3HAYHO 301IBIIYE
pu3uK camoryocTB (Xu Ta iH., 2021). Bianosia-
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HO, MDKHapOIHUMH Ta HAallOHAJBHUMHU PEKO-
MEHIALIIMUA BU3HAHO OLIHIOBAHHS SIKOCT1 KUTTS
HEBIiJI’EMHOIO CKJIAJIOBOIO JIIKyBaHHS TAIlIEHTIB 3
akae (Marron Ta iH., 2019).

BuB4aeThCst BIITUB XapuyBaHHS Ha 1epeoir By-
rpoBoi xBopoou (Akpinar Kara & Ozdemir, 2019;
Kwon Ta in., 2012; Baldwin & Tan, 2020). Tax,
3a pe3yJbTaTaMH JOCIIDKCHHS «BHITaJOK-KOH-
TPOJBY, B IKOMY B3SUTH y4acTh 53 MAIi€HTH 3 BY-
TPOBOIO XBOPOOOIO, OyJI0 BUSABICHO JOCTOBIPHO
OlsTbIIIe CTIOKUBAHHS CUPY MOPIBHSHO 3 TPYTIO0
KOHTpoITt0. OKpiM TOrO0, Oys1a BUSIBIICHA TO3UTHB-
Ha KOPEeJSIis MiXK MOSBOIO BYTPiB Ta CIIOKHBAH-
HSIM BYIJICBOJIIB, TOJII SIK JTOJIaBaHHSI JI0 PAIliOHY
KHUPIB MaJIo HeraTuBHY Kopensiito (Akpinar Kara
& Ozdemir, 2019). B inmomMy panaoMizoBaHOMY
KOHTPOJILOBAHOMY  JTOCIIJDKCHHI, OOMEKEHHS
BXKHMBaHHS BYIJICBOIB CIIPHUSJIO 3MCHIICHHIO BY-
rpoBux ypaxenb (Kwon Ta in., 2012). ITokazano,
1o 30UIBIICHHS B pallioHi oMmera-3 ta omera-6
KUPHUX KUCJIOT 3MEHIIIY€E TPOSIBU 3aXBOPIOBAH-
Ha (Baldwin & Tan, 2020).

Bigomo, ans 30epexeHHsT 3I0pOBOTO CTaHy
MIKIPH Ta TOMEPEPKEHHsI PO3BUTKY BYTPOBOI
XBOpOOM HEOOXIHO OYMIIYBaTH IIKipy BpaHII
Ta Beuepi, IHAMBIAyaJdbHO MiAOUpaTH 3aco0u
JOTIISITy 3a IIKIPOK, MIiHIMI3yBaTh KOHTAaKTH
HEMUTHUX PYK Ta 0OIMYYs, 3MIHIOBAaTH 3aXHCHI
MacKH KOXKHIi 2 TOIHMHH, 110 0COOJIMBO aKTyallb-
HO 4Yepe3 MOIMPEHHS KOPOHaBIpyCHOI 1H(]EK-
uii COVID-19 (I'epacumenxo O. I., 2020). 3a
pe3yapTaTaMyd  TPOCIEKTUBHOTO OOCepBaIliii-
HOTO 0araroIeHTPOBOrO OCTIIHKCHHS, TiCs
6 TW)XHIB BHKOPHCTAHHS MEIMYHUX MACOK, y
MAIiEHTIB 3 BYTPOBOIO XBOPOOOIO CHOCTEpI-
raBCsl IiJIBUIIECHUH IMOKa3HHWK 32 TIIOOATBLHOIO
mkanoto ominku akHe (Global Acne Grading
Scale — GAGS) came y 30Hax HOCIHHS 3 MacKH
(Damiani Ta in., 2021).

BignosigHo mo ATX-kmacudikamii, mms -
KyBaHHS BYIpOBOI XBOPOOW BHKOPUCTOBYIOTH
npernapaTi: KUCIOTH a3esIaiHOBOI, 130TPETUHO-
iHy, ajamajneHy, KIIHAAMILUHY, €PUTPOMILUHY,
OeH301my mepkocuay Ta cipku. OkpiM TOrO, Te-
pamis BKJIIOYa€ NpenapaTd KUCIOTHU CalliIUIIo-
BOi Ta €CTPOTrE€HBMICHI OpaJIbHI KOHTPAICITHUBH.
(HdepxaBauii excrioptHUil eHTp MO3 Vkpainuy,
2017). JlikyBaHHS BYyTpOBOi XBOPOOH € KOMILICK-
CHUM Ta JJOBTOTPUBAJIHM.

ISSN 1996-353X
ISSN 2311-6951

JloBezieHo, 110 PETUHOIIH MEePIIOro MOKOJiH-
Hs €(DeKTUBHI IIPH BYTPOBiH XBOPOO1 TPETHOTO Ta
YETBEPTOrO CTYNEHS TSHKKOCTI, a TaKOX IMOKpa-
IIyIOTh eMoliiHui ctaH mnarieHTiB (Bezeha O.
Ta iH., 2021). CucTeMHi Ta MiCIIeBI aHTUOIOTHKHU
PEKOMEHIYEThCS 3aCTOCOBYBATH JIAIIC B TIOE]-
HaHHI 3 0EH301Ty IEPOKCHUIOM Ta PETUHOINaMU I
He Outbine 12 TuxHiB. Tofl SK 130TpPETUHOTH MpH-
3HAUAETHCS JIMIIE JUIS JIIKYBaHHS BaXKKHX (HOpM
BYI'pOBOi XBopoOu. Tak, 4epe3 BUCOKHIA PH3UK
tepatorenHoi aii, y CILIA nepen BUKOpUCTaHHAM
130TPETUHOTHY, JIiKapi, (hapMaIieBTH Ta MaIll€EHTH
MaroTh OyTH 3apeecTpOBaHI B MpOrpami YIpaB-
ninnsa pu3ukamu iPledge (Risk Evaluation and
Mitigation Strategy) (Oge L. K. rain., 2019). Ok-
piM TOTO, JIJIs1 JIIKYBaHHSI ByTPOBO1 XBOPOOH Ialli-
€HTH YaCTO BUKOPHUCTOBYIOTh JIa3€PHE JIIKyBaHHS,
MJTHT, AepMadpasito, (iepu, miasMoTepaniio Ta
MIKPOTOJIKYBaHHS 110 HE 3aBXKIH MPOBOIUTHCS
mig kouTposeM nikaps (Farrukh Farhan Afzal Ta
iH., 2019). ITommpeHow MmpoOIEMOI0 MiCIEBOI
Tepamii TaKoK € JOTPUMaHHS PEXKUMY JIIKyBaH-
a1, Y gocmimkenui Sevimli D., 1m0 Birodano i3
250 narienTiB (cepennii Bik 18,6+£2,8 poku) 114
NPUTTHHIIIY TEPAITio 3 ABOX MPUYUH: BiICYTHICTh
edekry (62,3 %), BUHUKHEHHS MOOIYHUX peaKIiit
(37,7 %). Pazom 3 TiIM, MeHIIIE TOOIYHUX peaKIiit
OyJI0 y TaIl€HTIB, SKi KOPUCTYBAIKCS 3ac00aMu
monenHo (Sevimli Dikicier, 2019). 3a pe3ynbra-
TaMHU 1HIIIOTO MEPEXPECHOTO TOCIIKCHHS, JIUIIIe
30 mamienTiB 3 200 7OTpUMYBATUCS PEKUMY JIi-
kyBaHHs (Salamzadeh Ta iH., 2020). Okpim TOTO,
MAI€EHTH 3 ByTPOBOIO XBOPOOOIO YaCTO BAIOTh-
Csl 10 CaMOJIiKyBaHHS, BUKOPHCTOBYIOUYH TIOPAIU
comianbaux Mepex (Yousaf ta iH., 2020).

Mera

Ouinuty ponb (apManeBTUYHOI OMIKK TPHU
BIJIITYCKY JIIKAPCHKUX 3aC001B 17151 MPODITAKTHKN
Ta JIIKyBaHHS BYTPOBOi XBOPOOH y KIHOK.

Metoan

Marepianom uist JOCTIKEHHS CIYXWINA pe-
3yJIbTaTH aHOHIMHOTO aHKETHOTO ONTUTYBAHHS 10
sikoro 3aimyuywind 100 miBYaT-miamiTKIB Ta KiHOK
pi3HHMX BIKOBUX Kareropiii. HeoOxiqHy KiJIbKICTh
PECIIOHJIEHTIB OyJIO pO3paxOBaHO 32 METOJIOM A.
H. Konmoroposa (Ceepaan I1. JI., 1998). Aukery
Oyn0 c(hOpMyIHOBAHO BIAMOBITHO IO METOIAHY-
HUX PEKOMEHJIAIH Ta MPEACTaBICHO y BUIIISIL
Google-popmu  (Maremarnueckast 00paboTKa
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H aHallu3 MeZ[PII(O-6HOJIO-

Trnn
rHYecKuX MaHHBX, 2018). i .
L 24%]

Crpykrypa asHketn Oyna TH/AMIHH
'I'pamnlffn{om CIIOYATKy pe- ClpKOBMlCHl 3acobu
€CTpalliifHl J1aHl Ta IHTaH- I3oTperHHOIH
B OO IHAHBITYATBHEX  Kycnora caminwiopa [—TT
OocoONMHBOCTEH  JTIKYBaHHS .

Benzoin nepoxcua

BYTPIB. AHKETH MICTHIIH 3a-
KPHTI IHTAHHS], B IKHX pec-
MOH/IEHT MaB 3MOry oOpaTH
JIAIIe OMH BaplaHT BIIIO-
Bimeil. Takoxk Oymm mpen-
CTaBJIeH] IOTIBapIaHTHI ITH-
TaHHS, KOJIH OIHTYBaHHI 31
HAJAaHOTO IIEPEIKy BIAIO-
BiJlei MOXXe oOparH JeKUIb-

Kucnora a3zenainoBa

38%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Ilpumimka. Yacmxka eionogioeii He cmanogums 100% ockinvku pecnon-
OeHmu 3a3Ha4anu 0exinvka gionoegioeil.

Puc. 1. Jlikapceki 3aco0H, IO MICTATH aKTHBHI (papMarieBTHIH1
IHTPEIIEHTH, K1 PECTIOHIEHTH HaJacTillle 3aCTOCOBYIOTH JUIA

JIKYBaHHS ByTPOBOI XBOPOOH.

Ka BaplaHTIB, HAMOLIBII NPHHHATHHX Ha HOro
OyMKy. Pe3ylneTaTH ONIHIOBATHCA 3a YaCTOTOIO
BiNIOB1JEH (Y BIACOTKAX) BIJ] PECIIOH/IEHTIB. Bu-
KOPHCTAHO METOJH aHOHIMHOTO aHKETHOTO OITH-
TYBaHHS, KOMII'FOTEPHOTO OIPAIIOBAHHS JIaHHX
Ta rpadIuHmii.

CratucTuuny 0OpoOKy OTpHMaHHX JaHHX
MpOBOIHIH JomomMoror mporpamu «IBM SPSS
Statistics Base version 22.0». JlocmpKyBaiId Taki
OCHOBHI CTaTHCTHYHI XapaKTEPHCTHKH: KUIEKICTh
ciocrepexenb (n), y*(Xi-xBagpar) IlipcoHa,
Z-xpurtepiii (3 monpaBkoro bordepponi).

PesyabTaTn

3a pe3ynbsTraTaMH aHKeTyBaHHS Oylo 3’sicoBa-
HO, mo OUTEmICTE (82 %) JKIHOK BBa)XKAKOTH JIi-
KyBaHHS ByTPOBOTO BHCHITY IpoOiieMHHM. Pazom
3 THM, Juine 36 % onmuTyBaHHX 3BepTAIOTHCS 3a
JoroMoroxo Ao mkapsa. Okpim toro, maibke 30 %
JUIS JTIKYBaHHS BHKOPHCTOBYIOTH 3aCOOH SK1 iM
MOpaJWIH POAHYI TA 3HA-
tiom1, 27 % — KOPHCTYIOTHCSA
[opaJlaMH 1HTepHeT-pecyp-
ciB, 18 % — 3BeprarThCA
0 anTeYHHX IPAIIBHHKIB
Ta maibke 10% BHKOpHCTO-
BYIOTB 3aCOOH 3 PeKIIAMHHX
mwxepen. OTpuMaHI pe3yib-
TaTH MIATBEP/UKYIOTH BH-
COKY IOITHPEHICTH CaMOi-
KyBaHHS cepeJl MAIli€HTIB 3
BYTPOBOIO XBOPOOOIO.

BaxHBO  BIJ3HAYMTH,

IO I JIIKyBaHHSI BYI'PO-

5%

34%

BOTO BHCHITY PECIOH/ICHTH YacTille BHKOPHCTO-
BYIOTH IIpelapaTH KHCJIOTH CaIIoBoi (42 %),
KHCIIOTH a3enaiHoBoi (38 %), xmuaaminuny (24
%), Gemzoin mepokcuay (11 %), 130TeTHHOIMIB
(10 %). B pyOpHKY «iHIIe) YBIHIILTH KOCMETHYH1
3acO0H Ta HACTOMKH Ha OCHOBI JIIKApCEKOI poc-
JHHHOI cHpoBHHH (pHc. 1)

Bymno BcranomneHo, mo 42 % omnuTyBaHHX
BHKOPHCTOBYBAJIH OIHH 3aci0, Tomi sk 58 % —
KoMIutekc. [IpH 1isoMy, miciist 3BepHEHHS JI0 JIKa-
p4, 6utbmme HiK 80 % pecnOHJEHTIB BHKOPHCTO-
ByBallH JeKUIbKa 3aco0IB, IPH CaMOIIKyBaHHI
nepeBaxkania MoHoTeparis (60 %). Ilops 13 THM,
34% >IHOK, Ha Yac JIIKyBaHHS BYTPOBOI XBO-
pobu, mpuiiManu copOeHTH, Ta Maibke 20% —
OpalbHI KOHTpalenTHBH (pHc. 2) mo 30UIbImye
PH3HKH JTIKAPCHKOI B3aEMO]II.

3’5COBaHO, MO pe3yNIbTaTH JIKYBaHHS BYIPO-
BOI XBOpOOH OyJIH IMOMIYeH1 IOHAHMEHIIIe Jepe3

4%

01% 18%

W TaK

mHi

[ BaXKKO
BiJIIIOBICTH

a 78% b

Puc. 2. Bukopucranasa copOeHTIB (a) Ta KOMOIHOBAaHHX OpPATbHHX
KOHTpPAIlENTHBIB (B) MPH JIKyBaHHI ByTPOBOI XBOPOOH.
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ITocrakHe, OmKH I 2,1%
[TouepBOHIHHS
JlemirMeHTamis mKipu - 10,4%
CyxicTb mKipu
T 208%

U 42%

S 25,0%

Caepbixk
bins

[Tocunienns Bucuiry

Ipumimxa. Yacmxa eionoegioeii ne cmanoeums 100% ockineku pec-

NOHOeHmMU 3a3Ha4an 0exKiivka gionoeioell.

Puc. 3. [To61gHi peaxiii IpH 3aCTOCYBaHHI IPOTHBYTPOBHX

3ac001B.

S 56,3%

T 68,7%

JeHTaMH K1 TaKHX peKOMeH/a-
I1if He OTPHUMYBATH

(?x* =13,75; p<0,05).

OxpiMm Toro, Oureme 80%
J)KIHOK Ta [IBYUarT HaMaraaucs
CaMOCTIHHO  «BHIABIIIOBATH»
BYIpi, IMO, SK BIJOMO, MOXeE
IOPH3BECTH [0 HAarHOEHHSI Ta
YTBOpEHHS PyOIUB.

O6roBopeHns

[TamieHTH 3 BYTPOBOIO XBO-
po0OI0 peryisipHO BHKOPHCTO-
BYIOTE Oe3pelenTypHi JIIKapChKi
3acOo0H Ta JacTIIe BAArOTHEC 10
CaMOJIIKyBaHHS, TOMY HaJaH-
HS KOHCYJBTaIli ¢apMareBToM
3a0e3nedye IEepCOHATI30BaHHN
maxiy g0  ¢apMakoreparii,

THXAeHb Teparmii (29 %) a B OUIBIIOCTI BHIAIKIB
IiCIIA 3aBepIIeHHs Kypcy JdikyBaHHA (57 %). Pa-
30M 3 THM, 38 % pecIOHIEHTIB BIJ3HAYAIH IIO-
SIBy HECIPHATIHBHX NOOIYHUX peakiliii, a caMe:
CYXICTh IIKIPH, ITOYEPBOHIHHSA, CBEpOIXK, IMOCH-
JIEHHs BHCHITY Ta 1H. (pHC. 3).

Bigomo, IpH BUKOPHCTaHH1 JTIKAPCHKHX 3aC0-
O1B I 30BHINIHBOTO JIIKYBaHHS BYI'POBOI XBO-
POOH, IPOTArOM MEPUIUX JABOX THIKHIB, BHHHKAE
IEPIOJT «YSIBHOTO» IOTIPINEHHS, MO XapaKTepH-
3y€ThCS NMOCHICHHSIM BHCHITYy. ANTEYHHil Npa-
IIBHHK B MeXaX (apMalleBTHUHOI OIKH Mae
IOTIepeINTH BIJIBITyBada, O B Iiefl mepiox He
PEeKOMEHAYETHCS 3MIHIOBATH JIIKyBaHHA. Pazom 3
THM, HEOOX1{HO BXKHTH 3aXOJIB I 3MEHIIEHHS
PH3HKY PO3BHTKY IOJIPa3HEHHs IIKIPH, a caMe:
YHHKATH MHTTS Fapsgor0 BOJOIO Tepe]] HaHeCeH-

HAIM 3aco0y, HaJMIPHOTO HaHeCeHHS 3acoly Ta

BIUTHBY coHsgHOTro cBiTIa micist (Komapima O O
Ta 1H., 0. 11.).

Crni mAKpeCIHTH, IO IIHIIe !/, onmHTyBaHHX
OTPHMAIH PeKOMEHJAIlli MO0 PeXUMY Ta Ipa-
BHJI 3aCTOCYBaHHS IPOTHBYTPOBHX 3acO0IB BIJ
aNTeYHHX IMPAIIBHHUKIB, IO 30UIBIIye PH3HKH
HepaIioHaNbHOI Ta HeeekTHBHOI Tepamii. Tak,
BIJIITOBITHO JIO Pe3YyJIBTATIB OMUTYBAHHS, YaCTOTA
MOOIYHHX peaKIliif y peCIIOH/IEHTIB, K1 OTPHMY-
BaJlM PeKOMEeH/aIlli Bl alTeYHHX NPAIliBHHKIB,
OyJ10 BIPOT1JHO MEHINOKO, Y MTOPIBHAHI 3 PECIIOH-

3MEHIIYE PH3HKH HepaIlioHalb-
HOTO BHKOPHCTAHHS JTIKAPCHKHX
3aco01B. B cBoiit mpodeciifHiif QismTpHOCTI dap-
MAaIleBTHYHI MPAIIBHUKH BHKOPHCTOBYIOTEH IIPO-
TOKOJI TIPH BIANYCKY Oe3pelnenTypHHX JIKap-
cpkHux 3aco0iB  «IIpodirakTHKa Ta JIKyBaHHS
ByrpiB» (Hakaz MO3 Vkpaiau Big 05.01.2022
Ne7). Ilix yac mpoBefeHHs 1HGOPMAIIHHO-KOH-
CYIIBTAIIMHOL JOTIOMOTH (papMaIieBTHYHI IIpaIliB-
HHKH MOXYTH IIOPaJHTH B1JBIIyBady 3BEPHYyTH-
cs IO JIIKApsl Y BHIAJAKY 3arpO3JHBHX CTaHIB, a
came: TPH Ypa)keHH1 BEIHKHX IUITHOK IIKIPH,
IOsIBa BHCHITY IICIIS 3aCTOCYBaHHA a00 BIIMIHH
JIKAPCBKHX 3ac0o01B (IMFOKOKOPTHKOI/IB, CTaTe-
BHX TOPMOHIB, IPOTHCYAOMHHX 3acO0IB Ta 1H.),
MIBHIIEHH] TeMIIepaTypH TLUIa, MOSB1 OOTICHHX
BIIYYTTIB Y 30HI JIM(ATHUYHHX BY3IIB, HASIBHO-
CTI CHIIHOTO CBepOEXY Y MiCIll BACHIIAHb, BUCHIT
3aHInae pyolli Ta y BUIAAKY JepPeCHBHOTO CTa-
Hy namienTta (Komapiga O O ta 11, 6. 1.). Takum
YHHOM, 3MEHIIYIOTHCS PH3HKH CaMOIKyBaHHI
Ta 30UIBIIyETHCS HMOBIPHICTh 3BEDHEHHS IaIli-
€HTa JUI1 HaJaHHI MeJuJHOi JomoMord. Tak, 3a
pe3yasTaTaMH MONEPeqHIX AOCTIKEHb 1HO3eM-
HHX HAayKOBINB OyJI0 moka3aHo, mo Outsmre 70 %
IMAII€HTIB 3 ByTPOBOIO XBOPOOOIO YeKATH OLIbIINe
POKY, ZUIS 3BEpHEHHS /IO 3aKJIaJy OXOPOHH 3/0-
poB's (Jennifer Athay Adams Ta i1., 2021).
BapTo BIAMITHTH BaXXIHBe 3HaUYeHHA (papma-
[EBTHYHOI OIIKH Y PO UIaKTHII ByTPOBOTO BH-
cuny. 30KpeMa, anTedH] MPAliBHHKH 3A1HCHIO-
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I0Th iH(pOpMaIiiiHy Ta MPOCBITHUIBKY POOOTY
o/10 TirieHu oOamy4ds, mMomudikarii pexumy
Xap4yBaHHS, 3IMCHEHHS HEMEIMKAMEHTO3HHUX
3axomiB. [Ipu Biamycky OGe3penentypHux Jikap-
ChKHX 3ac00iB (apMaleBT Ma€ HaJaBaTH PEKO-
MEHJAIl MI0A0 OCOONMBOCTEH 3aCTOCYBaHHSI.
Tak, TomiuHi 3aco0u ISl JIIKyBaHHS BYTPIB Ha-
HOCSITh Ha OYUIICHY IIKipYy, BTUPAKOYH JI0 TTOB-
HOTO mMoruHaHHA. [Ipu BUpakeHOMY Modepe-
BHHI, CBepOEXKYy Ta JyIICHHI IIKIpH MAaIi€HTH
MarOTh 3MEHIITUTH YaCTOTy BUKOPHUCTAHHS 3aCO-
6iB. Ciija mam sTaTy, MO MPOTUBYTPOBI 3aCO0U
MOXYTh BHKJIHMKATH (HOTOCEHCHOLMI3AIiI0 MIKi-
pHU, TOMy Ba)KJIMBO YHUKAaTH IHTEHCHUBHOTO CO-
HsYHOTO onpoMiHeHHs. OKpiM TOro, HEOOX1THO
JOTPUMYBATHUCS] TPUBAJIOCTI JIIKyBaHHS: TIperia-
paru OEH30iN MEPOKCHIY BHUKOPHCTOBYBAaTH HE
OlJIbIIIe NBOX MICAILB, a3aJIETHOBOI KHMCJIOTH —
He MeHIe yotupbox MmicsiiB (Komapiga O O Ta
iH., 0. 1.; MicroppoBa C. B. & I[IponicaoBa B. B.,
2018). O6roBoproeThest poib (hapMaleBTUIHOT
OMIKH y TTONIEpeIHKCHHI aHTHO10THKOPE3UCTEHT-
HOCTI IIpH JIIKyBaHHI ByrpoBoi xBopoou (Jenni-
fer Athay Adams Ta in., 2021).

BucHoBku

Otxe, OUIBIIICTh PECHOHJCHTIB BIAIOTHCS
no camoriikyBaHHs (67 %), BHKOPUCTOBYIOTh
NeKinabpKka 3aco6iB (58 %), mnpuitMaroTh B KOMII-
nexci copoentu (61 %) mpu JiKyBaHHI BYTpOBOi
xBopoOu. Oxpim Toro, 6inbiie 80 % onutyBaHUX
HaMararoThCs CAMOCTIHHO «BHIABIIOBATI BYTPi

ISSN 1996-353X
ISSN 2311-6951

Ta 38 % BiJI3HaYaNM MOSBY HECHPUATIUBUX IO-
OIYHHMX peakIIiil.

3a pe3ynpraTaMy ONMHUTYBAaHHS, 71 JIIKyBaHHS
BYI'POBOi XBOPOOU PECTIOHACHTH HAYaCTIIIIE BH-
KOPHCTOBYIOTh IIpENapaTH KUCIOTH CANIIIUIOBO1,
KHCJIOTH a3aJIeTHOBOI Ta KJIIHIAMIlIUHY.

Hananus sxicHoi (apmaneBTHYHOI OMiKK
CIIpHUsi€ 3MEHIIIEHHIO YaCTOTH MOOIYHUX peaKIlii
(p<0,05) Ta € HEOOXiTHOK YMOBOIO JIsI JOCST-
HCHHS MaKCHMaJbHO €(EKTHBHOI  Teparii By-
IpOBOi XBOpOOU.

dinaHCyBaHHS

Jlane nochipKeHHS HEe OTPUMAJIO 30BHIIIHBO-
ro (hiHaHCYBaHHS.
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The importance of pharmaceutical care in the release of drugs for the prevention
and treatment of acne in women

Temirova Olena, Krat Julia, Khaitovych Mykola

Department of Clinical Pharmacology and Clinical Pharmacy of Bogomolets National Medical
University, Kyiv, Ukraine

Abstract: acne vulgaris ranks third in the structure of dermatological diseases and is an urgent
medical and social problem. The disease is often the cause of psycho-emotional disorders and con-
tributes to the deterioration of patients’ quality of life and social activity. However, the treatment of
acne vulgaris is complex and long-term. This study aims to assess the role of pharmaceutical care in
the release of drugs to prevent and treat acne in women. An anonymous survey of 100 teenage girls
and women of different ages on a single specially designed questionnaire, considering the problems
of acne treatment. Methods of an anonymous questionnaire survey, computer data processing, and
graphics are used. It was found that the majority (82 %) of respondents considered the treatment of
acne vulgaris to be problematic. In addition, only 36 % of respondents sought medical help, while
the majority resorted to self-medication. The main drugs of choice were salicylic (42 %) and azelaic
acids (38 %), clindamycin (24 %), benzoyl peroxide (11 %), and isotretinoin (10 %). In most cases
(58 %) complex therapy was used. In addition, almost 60 % of respondents used sorbents during
the treatment of acne vulgaris, and almost 20 % - combined oral contraceptives. Most respondents
reported improvement after the end of treatment (57 %) and at least a week of therapy (29 %). It is
important to note that 38 % of respondents noted the occurrence of adverse side effects with anti-acne
drugs, the most common of which were: dry skin (68.7%), redness (56.3 %), increased rash (25.0 %),
and itching (20.8 %). In addition, most respondents (80 %) did not observe facial hygiene and tried
to “squeeze” acne vulgaris. At the same time, only half of the respondents received recommendations
on the regime and rules for the use of anti-acne drugs from pharmacists. While within the framework
of pharmaceutical care, pharmacists identify threatening conditions that require medical attention,
provide recommendations on the rules and mode of use of over-the-counter drugs, and carry out in-
formational and educational work on facial hygiene, dietary modifications, and non-drug measures.
Therefore, given the high prevalence of self-medication, the use of several drugs, the importance
of following the rules of skin hygiene, and providing quality pharmaceutical care are necessary for
achieving the most effective and safe treatment of acne.

Key words: acne vulgaris; pharmaceutical care; self medication; nonprescription drugs; question-
naires.
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Abstract: Schisandra chinensis (Turcz.) Baill - Chinese magnolia - a well-known fruit plant in
traditional Chinese and Korean medicine. The fruits and seeds of S. chinensis are rich in biologically
active substances. According to the literature (Irfan M. etc, 2020; Liu G-Z. etc, 2020; Sun W. etc,
2021; Zhao T. etc., 2021; Bodrevich B.B. etc, 2017) the following therapeutic effects of S. chinensis
fruits and seeds can be called: immunomodulatory, tonic, adaptogenic, anti-inflammatory, hepato-
protective, nephroprotective, tonic. The study of the S. chinensis raw materials continues in the future,
to reveal a wider range of therapeutic actions. The study of S. chinensis seeds is quite relevant to
expand the range of standardized medicinal raw materials, which is not included in the monographs
of the State Pharmacopoeia of Ukraine. The main purpose of this study is to obtain the lipophilic
fraction of S. chinensis seeds and to study the composition of different groups of lipophilic substances
in the resulting fraction. The main method of obtaining the lipophilic fraction of S. chinensis seeds is
a comprehensive extraction in the Soxhlet apparatus. The chemical reaction was used to determine
the presence of tocopherols. The presence of the main groups of biologically active substances in the
lipophilic fraction of S. chinensis seeds was established by the method of two-dimensional thin-layer
chromatography. The study of fatty acid composition was performed by gas chromatography/mass
spectrometry (Su L. etc, 2020). The yield of lipophilic fraction of S. chinensis seeds was 35.79+0.7%.
The obtained lipophilic fraction of S. chinensis seeds is an oily liquid of deep yellow color with a
characteristic specific odor. The presence of tocopherols was established. Thin layer chromatogra-
phy in the solvent system: I direction - hexane-acetone (8: 2), Il direction - hexane-acetone (8: 4),
development reagent - Stahl reagent, identified at least 14 compounds of terpene nature. As a result
of studies of fatty acids by gas chromatography/mass spectrometry, the quantitative content of 6 fatty
acids was identified and established: palmitic, linoleic, oleic, stearic, gondoic and nonadecanoic. The
quantitative content of unsaturated fatty acids significantly exceeded the quantitative content of satu-
rated fatty acids. The results of the study give grounds to draw the following conclusions: the studies
confirm the rich composition of the lipophilic fraction of S. chinensis seeds: tocopherols, 14 terpenes,
6 fatty acids, of which saturated fatty acids (palmitic, stearic, nonadecanoic) and unsaturated fatty
acids , oleic and gondoin),; The results of the study suggest the anti-inflammatory, antioxidant, regen-
erating effect of the lipophilic fraction of S. chinensis seeds.

Keywords. chromatography, fatty acids, mass spectrometry, schisandra, seeds
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Introduction

Current researches are increasingly focused on
the study and expansion of knowledge about the
fruit plant called Chinese magnolia - Schisandra
chinensis (Turcz.) Baill. The fruits and seeds of
this plant are known for their healing properties
(Skrypchenko N.V. etc, 2020). From the literature
(Kortesoja M. etc, 2019; Xu M. etc, 2020; Skryp-
chenko N. and others, 2017) we know about the
main therapeutic activities of S. chinensis: adap-
togenic, tonic, reparative, anti-inflammatory, im-
munomodulatory. Medicinal plant raw materials
of Chinese magnolia - fruits and seeds - are rich
in the following groups of biologically active sub-
stances: lignans, fatty acids, organic acids, mac-
ro- and micronutrients, polysaccharides, essential
oils, tannins, saponins (Kortesoja M. etc, 2019).

In official medicine, the fruits and seeds of
Chinese magnolia are used as a tinctures, tab-
lets, capsules and powders. The pharmaceutical
market of Ukraine distinguishes functional food
products as dosage forms. S. chinensis fruits are
a part of them. These functional products exhibit
adaptogenic and tonic properties, prevent infec-
tious diseases, strengthen the general immunity
(Instructions for use of Chinese magnolia Ener-
gy). The study of the raw materials of Chinese
magnolia continues in the future, to reveal a wid-
er range of therapeutic actions. The State Phar-
macopoeia of Ukraine includes a monograph on
S. chinensis fruits. Seeds are not pharmacopoeial
raw materials. Therefore, the study of biological-
ly active substances of Chinese magnolia seeds is
a relevant.

Among the important substances that need to
be studied are lipophilic compounds. These in-
clude, for example, fatty acids. Fatty acids are
carboxylic acids with an aliphatic chain. They are
usually saturated or unsaturated. There are two
main types of the unsaturated fats: monounsat-
urated and polyunsaturated. Fatty acids are im-
portant dietary sources of fuel for human body
and important structural components for cells.
They are involved in fat biosynthesis. Fatty acids
are contained in lipophilic fractions of medicinal
plant raw materials and determine their therapeu-
tic effect: anti-inflammatory, reparative, antibac-
terial, etc. (He M. etc, 2020, Melnyk LI. and oth-
ers, 2021).
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Fatty acids are replenished by food. When in-
sufficient amounts of fatty acids enter the human
body, atherosclerosis develops rapidly, which
causes a number of cardiovascular diseases. Fatty
acids reduce the aggregation capacity of platelets,
blood cholesterol levels, blood pressure, increase
the elasticity of the walls of blood vessels. The
lack of fatty acids can lead to stroke or myocardi-
al infarction (Fedosov A.L etc., 2018).

Aim

The purpose of our study is to obtain the lipo-
philic fraction of Chinese magnolia seeds and to
study the different groups of biologically active
substances there.

Raw materials were collected during flowering
in the department of acclimatization of fruit plants
of Hryshko Kyiv National Botanical Garden NAS
of Ukraine.

Methods

Extraction. The lipophilic fraction from
crushed Chinese magnolia seeds (1.0-1.5 mm)
was obtained by the method of exhaustive ex-
traction in the Soxhlet apparatus. In this method,
chloroform was used as an extractant (Shao. S.
etc., 2020). Calculation of the yield of lipophilic
substances (X) of Chinese magnolia seeds in per-
cent was performed according to the following
formula 1:

m,; —my) X 100
o (ma—mo)

m (1)1

where X — the content of lipophilic fraction, (%);
m, — the weight of the receiver with lipophilic ex-
tract, (g);

m,— the weight of empty receiver, (g);

m — the weight of Chinese magnolia seeds, (g).

We studied the organoleptic and physicochem-
ical parameters of the lipophilic fraction after ob-
taining.

The presence of tocopherols. The presence of
tocopherols was determined by a chemical reac-
tion. 0.05 g of lipophilic fraction was dissolved
in 1 ml of chloroform in a test tube with a ground
stopper.2 ml of 0.2% solution of phosphorus-mo-
lybdic acid in glacial acetic acid were added. Ob-
served the presence of the corresponding color
(Marchyshyn SM and others, 2020).

Thin layer chromatography. The study by
two-dimensional thin layer chromatography were
performed on plates Silufol UV-254 (Kavelier,
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Czech Republic), size 150*150 mm in solvent
systems hexane-acetone: I direction - hexane-ac-
etone (8:2) II direction - hexane-acetone (8:4).
Solvents for the preparation of the system used
ch.d.a. or h.h. 1% n-dimethylaminobenzalde-
hyde (Stahl’s reagent) was used to develop the
chromatogram. After treatment of the chromato-
graphic plate with freshly prepared reagent, it
was dried in a fume hood at a temperature of 80-
90 ° C for 2-5 min (Nowak A. etc, 2019). Then
observed on the chromatogram showed spots that
had different colors. The chromatographic plate
was viewed in UV light, both before and after
treatment with the reagent.

The research of fatty acid composition. Fatty
acid analysis was performed by gas chromatog-
raphy/mass spectrometry. A portion of the lipo-
philic fraction was placed in a glass vial. 2.0 ml
of a 2% solution of acetyl chloride in methanol
and a solution of nonadecanoic acid (as an inner
standard) were added. The mixture was stirred
and placed on an ultrasonic bath at 80 °C. Fat-
ty acid methylation was performed for 2 h, after
which the obtained fatty acid methyl esters were
extracted with hexane. An aliquot of the extract
was used for the chromatographic study.

Chromatographic separation was performed
on a gas chromatographic mass spectromet-
ric system Agilent 6890N/5973 inert (Agilent
technologies, USA). Capillary column HP-5ms
(B0mx0.25mx0.25um, Agilent technologies,
USA). The separation conditions were as follows:
evaporator temperature - 250 °C; interface tem-
perature - 280 °C; temperature programming mode:
initial temperature - 150 °C / 4 min, with gradient
5 °C / min, final temperature - 300 °C / 6 min. A
sample volume of 1 ul was administered in a flow
separation mode of 1:50. SCAN detection mode in
the range of 38-400 m / z. The carrier gas flow rate
is 1.0 ml/min (Marchyshyn S.M. et al., 2020).

The identification of methyl esters of fatty
acids was performed using data from the library
of mass spectra NIST 02. The calculation of the
quantitative content was performed by adding a
solution of internal standard (20 pg / sample) in
the test sample according to formula 2:

Sy Xm;s X 1000
X = (2),
Si¢ Xm
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where X — fatty acid content, mg/g;

m, — the mass of the internal standard for the test;
m — the mass of the sample, g;

S — the area of the identified compound;

X

S —area of internal standard.

Results

The yield of lipophilic fraction of Chinese
magnolia seeds was 35.79+0.7%. The lipophil-
ic fraction of Chinese magnolia seeds is an oily
liquid with rich yellow color and a characteristic
inherent odor. The solubility of lipophilic fraction
of S. chinensis seeds: partially soluble in alcohol
(with the formation of a white precipitate); com-
pletely soluble in chloroform; insoluble in water.

As a result of studying the presence of tocoph-
erols in the lipophilic fraction of Chinese magno-
lia seeds, an intense emerald green color was ob-
served in vitro with the test solution and reagent.
This confirms the presence of tocopherols in the
studied lipophilic fraction.

At least 14 compounds were identified in the
lipophilic fraction of Chinese magnolia seeds
by thin layer chromatography. The scheme of
thin-layer chromatography of the lipophilic frac-
tion of Chinese magnolia seeds is shown in Fig. 1.

Spots with the following color were found
on the chromatogram in visible light: 1) purple;
2) yellow; 3) yellow; 4) pink-gray; 5) roses; 6)
pink-gray; 7) purple; 8) pink-purple; 9) gray-pur-
ple; 10) gray; 11) gray-purple; 12) lilacs; 13)
pink-purple; 14) gray-purple.

The color of the spots generally correspond-
ed to pink-brown when viewing the chromato-
grams in UV light at a wavelength of 254 nm,
only spot 3 corresponded to a dark yellow color;
in UV light at a wavelength of 365 nm, the color
of the spots changed to yellow, dark yellow, dark
brown, white-blue.

After treatment with Stahl’s reagent in visi-
ble light, the yellow spots remained unchanged,
the blue and brown spots turned pink and purple,
new spots and purple spots appeared (Fig. 1); in
UV light at a wavelength of 365 nm, four yellow
spots were visible. All of the above indicates the
presence of terpene compounds..

The quantitative content of 6 fatty acids (table
1) was identified and determined by gas chroma-
tography/mass spectrometry: palmitic, linoleic,
oleic, stearic, gondoic and nonadecanoic. The
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,7 The sum of unsaturated fatty
'A.s acids 377.76 mg/g
The sum of saturated fatty ac-
ids is 28.23 mg/g

Direction II

Figure 1. Chromatogram of the lipophilic fraction of Chinese
magnolia seeds in visible light. Solvent system: I direction - hexane-
acetone (8:2), II direction - hexane-acetone (8:4); detection: Stahl’s

reagent.

Figure 3. Comparison of
the sum of saturated and
unsaturated fatty acids in
the lipophilic fraction of
Chinese magnolia seeds

chromatogram of fatty acids of the lipophilic
fraction of Chinese magnolia seeds is shown in
Figure 2.

The sum of unsaturated fatty acids of the li-
pophilic fraction of Chinese magnolia seeds ex-
ceeds the sum of saturated fatty acids and is equal
to 377.76 mg/g and 28.23 mg/ g, respectively, as
illustrated in Figure 3.

15000004
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13000004

12000004

The lipophilic fraction of Chinese magnolia
seeds contains linoleic acid in a bggert amount
(267.56%1.4 mg/g), which is an essential fatty
acid and has the following therapeutic effects: an-
tioxidant, anti-inflammatory, reparative (Melnyk
LI and others, 2021). Linoleic acid is used in the
food industry: baby formula and sports nutrition.
It 1s becoming more popular in cosmetology and

TiC: 3_nnonn.D

Time—> 200 300 400 500 600 700 800 900 1000 11.00 1200 1300 1400 1500 1600 17.00 1800 1900 2000 2100 2200 2300 2400 2500 2600 27.00

Figure 2. Chromatogram of fatty acids of the lipophilic fraction of Chinese magnolia seeds
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Number L :.;it‘t’}i’a:lgz?e i Systematic name of fatty acids (;.::Il:liﬁgl Content, mg/g
Saturated fatty acids
1 Nonadecanoic acid Honadecyl acid CI19H3802 | Inner standard
2 Palmitic acid Hexadecanoic acid C16H3202 22.57+0.72
3 Stearic acid Octadecanoic acid C18H3602 5.66+0.22
Unsaturated fatty acids
4 Linoleic acid CIS, CIS-9,12-octadecadienoic acid C18H3202 267.56+1.4
5 Oleic acid Cis-9-octadecenoic acid C18H3402 108.26+4.4
6 Gondoic acid 11-eicosenic acid C20H3802 1.94+0.074
The total amount of fatty acids 405.99

Table 1. Quantitative content of fatty acids in the lipophilic fraction of Chinese magnolia seeds

is part of a number of cosmetics (Jason Y. etc,
2021).

A rather large component of the lipophil-
ic fraction of S. chinensis seeds is oleic acid
(108.26+4.4 mg/g), which is part of many cos-
metics and has regenerating properties (Melnyk
I.I. and others, 2021). Oleic acid is also used as a
dietary supplement (Jason Y. etc, 2021).

Gondoic acid (1.94+0.074 mg/g) is an unsat-
urated fatty acid. It has the lowest content in the
lipophilic fraction.

Discussions and Conclusions

The lipophilic fraction of Chinese magnolia
seeds was obtained the yield of 35.79+0.7%. At
least 14 compounds of terpene nature were iden-
tified using two-dimensional thin layer chroma-
tography. Qualitative composition and quanti-
tative content of fatty acids were identified and
established by gas chromatography/mass spec-
trometry. The highest content of low linoleic
acid - 267.56+1.4 mg/g. The total amount of fatty
acids was 405.99 mg/g. Unsaturated fatty acids
predominated - 377.76 mg/g.

Thus, the studies confirm the rich composition
of the lipophilic fraction of Chinese magnolia
seeds and allow to predict the anti-inflammatory,
antioxidant, regenerating effect of the lipophilic

fraction of Chinese magnolia seeds. The obtained
data can also be used in the development of qual-
ity control methods for Chinese magnolia seeds.
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BuByeHHs 0i0/10riYHO AKTUBHUX Pe40BHH Jino¢iibHOI ppakuii HACIHHSA
JJUMOHHMKA KuTacbkoro Schisandra chinensis (Turcz.) Baill
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Amnorauisi: Schisandra chinensis (Turcz.) Baill — TMMOHHUK KUTaMChKUN — JOOPE BiJoMa IJI0I0BA
pOCIMHA y TpaJAULIiiHIA KHTAaHChKiN Ta KopehchKii MmeauuuHi. [1moau Ta HacCiHHS TMMOHHUKA KUTaii-
ChbKOro Oarari Ha 0l0JIOTI1YHO aKTUBHI peuyoBHMHU. Ha maHuit MOMEHT, 13 IPOBEACHOTO aHali3y JIiTe-
parypu (Irfan M. etc, 2020; Liu G-Z etc., 2020; Sun W., Shahrajabian etc, 2021 ; Zhao T.etc, 2021);
Bonpesuu b.b Ta in., 2017) MokHa Ha3BaTH HACTYIIHI TEPANEBTHYHI il IJIOAIB Ta HACIHHS JTMMOHHH-
Ka KATAiCHKOTO: IMyHOMOIYJTFOI04Ya, TOHI3yI0Ua, aJalTOTeHHA, POTH3aalibHa, TeMaToNpOTEKTOPHA,
He(PONPOTEKTOPHA, 3arajlbHO3MILHIOBAIbHA. BUBUEHHS CHPOBUHM JIMMOHHUKA KUTAHCBKOTO MPO-
JIOBXKYETbCA W Hasali, Uil PO3KPUTTS LIMPIIOTO Aiana3oHy TepaneBTUYHUX Ail. JlocnipkeHHs came
HACIHHS IMMOHHUKA KUTAHCBHKOTO € JJOCUTh aKTYaJIbHUM, U1 PO3IINPEHHS AaCOPTUMEHTY CTaHIapTH-
30BaHOI1 JIIKapChKOi CHPOBUHH, sIKa HE BXOIUTH J10 MoHorpadiii J{epkaBHoi papmaxomnei Ykpainu. Oc-
HOBHOIO METOIO JJAHOTO JIOCIIIKEHHS € ofiep KaHHs JNno(piIbHOT (hpaKilii HaCIHHS TUMOHHHUKA KUTaH-
CBKOTO Ta JIOCHIHKEHHS CKJIaly pi3HUX TPYI MO UIBHUX PEYOBHH Y oflepKaHii Gppakitii. OCHOBHUM
METOJIOM Ofiep KaHHs N0 1IbHOT (paKilii HACIHHS JIMMOHHHKA KUTalChKOTO € BUYEPITHA €KCTPaKIIi€
y amapari Cokciera. XiMIYHY Peakilif0 BUKOPUCTAHO JIsi BCTAHOBJICHHS HAsSBHOCTI TOKO(EpOJIiB.
MeTonoM ABOBUMIpHOI TOHKOIIAPOBOI XpoMaTorpadii BCTAHOBICHO HAsBHICTb OCHOBHUX rpyn Oi-
OJIOT1YHO aKTUBHHMX PEYOBHMH Y JNINOQuUIbHINA (Qpakilii HACIHHSA JTUMOHHUKA KMTAalHChbKOro. BuBueHHs
KUPHOKUCIIOTHOTO CKJIQJy MPOBOIWIM METOIOM Ta30BOi Xpomatorpadis/mac-criekropomerpii (Su
L. etc, 2020). Buxin nino¢iapHO1 (pakiiii HACIHHSA TMMOHHHKA KUTaiicbkoro ckianas 35,79+0,7%.
Otpumana ninodinbHa (Hpakiiisi HACIHHS JIUMOHHUKA KUTAHCHKOTO SIBJISIE COOOI0 MACIISTHUCTY PiaH-
HY HaCHUYEHOTO JKOBTOTO KOJIBOPY 13 XapaKTepHUM CHerr(IYHUM 3armaxoM. BcTaHOBICHO HAsSBHICTh
Toko(epomiB. MeTonoM TOHKOIIapoBOi Xxpomarorpadii y cCUCTeMi pO3UYMHHUKIB: | HAMpsSMOK — TeK-
caH-aneToH (8:2), Il nanpsaMoxk — rekcan-aneToH (8:4), peakTuB nposiBieHHs — peakTuB [lTans, inen-
TU(IKOBAHO HE MeHIIe 14 croiyK TepneHoBoi NPUpoIu. B pe3ynbTrari NpoBeIeHUX A0CTIKEHb KUP-
HUX KHACJIOT METOIOM ra30Boi Xpomarorpadis/Mac-crieKToOpoMeTpii iIeHTU(IKOBAHO Ta BCTAHOBICHO
KUTbKICHHI BMICT 6 HPHUX KHUCJIOT: IMaJbMITHHOBA, JIIHOJIEBA, OJICTHOBA, CTCApPUHOBA, TOHOTHOBA
Ta HOHajZiekaHoBa. KiIbKiCHUI BMICT HEHACMUEHUX KMPHUX KHUCIOT 3HAYHO MEPEeBaKaB KIJIbKICHUN
BMICT HACHUCHHX YKUPHHUX KUCIIOT. Pe3yibraTu qOCiIKEHHS JA0Th ITiICTaBu 3pOOUTH HACTYIIHI BU-
CHOBKH: TIPOBEJICHI JTOCIKSHHSI TATBEPKYIOTh Oaratuii ckiaa JinmodiIbHOI Ppakiiii HaCIHHS JIH-
MOHHHUKA KUTalChKOro: HasiBHI ToKo(eponu, 14 pedoBUH TEPIEHOBOI IPUPOAH, 6 KUPHUX KHUCIIOT, 3
AKX 11eHTU(IKOBAHO HACUYEHI KUPHI KUCIOTH (MTaIbMITHHOBA, CTEApUHOBA, HOHA/IEKAaHOBA) Ta He-
HacHYeH1 )KUPHI KUCIOTH (JIIHOJIEBa, OJIETHOBA Ta TOHJIOTHOBA); OCPKaHi Pe3yNIbTaTH J0CHiKSHHS
JIAF0Th 3MOTY IIPHUITYCKAaTH MPOTH3AIaIbHY, aHTHOKCHIAHTHY, pEreHepyrouy Jito JinodineHoi Pppakiii
HACiHHS JJUMOHHHKA KHTAHCHKOTO.

Kuarouosi cioBa. ['azoBa xpomarorpadisi, )KUpHI KUCIOTH, TUMOHHUK KUTAHCHKHUI, Mac-CIIEKTO-
poMeTpisi, HaCiHHSL.
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Abstract: The literature review analyses and systematises currently available information on fi-
bromyalgia etiology and pathogenesis, hypertension classification and causes, and considers pos-
sible relationships between cervical fibromyalgia and hypertension. Statistical data on mortality in
Ukraine related to cardiovascular diseases, including hypertension, are highlighted. A concise clas-
sification of arterial hypertension according to the International Classification of Diseases-10 (ICD-
10) and the International Classification of Diseases-11 (ICD-11) is provided, and its pathogenesis
(emission hypertension, resistance hypertension and hypervolemia) is outlined. Physiological rela-
tions between cervical spine and cardiovascular system are considered. The main diagnostic criteria
for fibromyalgia classification and its development stages are described. Prevalence of fibromyalgia
is identified and its forms are classified in accordance with ICD-11. The available data on the likely
causes of fibromyalgia pain and any established mechanisms of fibromyalgia pathogenesis, including,
but not limited to peripheral and central sensitisation, neurogenic inflammatory processes occurring
in the disease-associated peripheral tissues, spinal cord and brain, as well as potential involvement
of genetic, endocrine, psychopathological factors and sleep disorders in fibromyalgia development
are discussed. The current formal criteria for fibromyalgia classification (revised in 2016), togeth-
er with assessment of the main pharmacological and non-pharmacological fibromyalgia treatment
methods and approaches based upon available published clinical trials outcomes are described. The
main directions of fibromyalgia research are identified, and further prospective studies covering dif-
ferent relationship aspects between hypertension and cervical fibromyalgia are evaluated. Among
the available literature sources, the only study of patients with comorbid fibromyalgia (fibromyalgia
was diagnosed using 1990 American College of Rheumatology criteria and evaluated by Revised
fibromyalgia impact questionnaire (FIQR)) and hypertension (blood pressure levels were assessed
using the WHO protocol) has been reported. However, this group has only studied the dynamics of
changes in cortisol, melatonin and serotonin blood levels, which accompany these pathologies, and
these authors have found that fibromyalgia tender points’ quantity and FIQR scores are much higher
in hypertensive patients with fibromyalgia in comparison with the rest, which has led them to the con-
clusion that hypertension prevalence in patients with fibromyalgia could be related to fibromyalgia
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severity. Thus, this thorough literature review demonstrates that clinical studies examining possible
relationships between hypertension and cervical spine fibromyalgia are at lack and require further

considerations.

Key words: cardiovascular system, cervical vertebrae, comorbidity, fibromyalgia, hypertension,

international classification of diseases, pain.

Introduction

According to the official Ukrainian Ministry of
Health statistics, every third adult in Ukraine suf-
fers from hypertension. Every year, over a million
people are diagnosed with hypertension among
patients assessed in medical institutions for the
first time. High blood pressure (BP) is the main
cause of atherosclerosis, the key cardiovascular
risk factor which significantly (3-4 times) increas-
es incidence of coronary heart disease (CHD) and
stroke, heart and kidney failure, as well as ele-
vates overall occurrence of various cerebrovascu-
lar disorders by 7 times. When analysing the total
mortality structure of the Ukrainian population,
it becomes apparent that 66.3% of deaths result
from circulatory system diseases. Therefore, re-
duction of arterial hypertension is the vital fac-
tor in lowering cardiovascular disease risks and
improving the overall population health (Karel
et al., 2019). Treatment of cervical spine pathol-
ogies can improve hypertension course (Zharo-
va and Shevtcova, 2011), so it is reasonable to
assume that hypertension development and pro-
gression might be associated with cervical spine
disorders, in particular with neck fibromyalgia.

Aim

Evaluate possible links between hypertension
and cervical spine fibromyalgia by assessing all
relevant published research data.

Methods

Theoretical analysis and synthesis of modern
scientific literature sources

Results and discussion

According to the “Health Index Ukraine —
2019” national study, more than 80% of all deaths
in Ukraine are due to cardiovascular disease, dia-
betes, cancer, chronic obstructive pulmonary dis-
ease, and mental health disorders (Barska et al.,
2020). Nationwide, cardiovascular mortality has
increased by almost 8% in 29 years, from 350,605
deaths in 1990 (56.5% of total deaths) to 449,376
deaths (64.3% of total deaths) in 2019 despite

the overall reduction in population headcount.
In 2020, taking into account the COVID-19 pan-
demic, it amounted to 408,721 deaths (33.13% of
the total number of deaths) (State Statistics Ser-
vice of Ukraine, 2020).

1. Aetiology, pathophysiology and epidemiol-
ogy of hypertension

Today, hypertension is defined worldwide
as a social problem that affects public health
and life expectancy. According to the current
classification (Abanto and Abanto, 2020), the
diagnosis of hypertension is established in the case
of persistently elevated systolic blood pressure
(SBP) up to 140 mm Hg, and / or diastolic blood
pressure (DBP) up to 90 mm Hg. Moreover,
there are essential hypertension (hypertension
disease or primary hypertension) — high blood
pressure in absence of an obvious disease cause,
and secondary (symptomatic) hypertension the
cause of which can be clearly identified. In May
2020, the hypertension classification was updated.
According to the updated version, blood pressure
is considered normal if it is within the SBP <130 —
DBP <85 mm Hg range; high-normal — SBP 130-
139 — DBP 85-89 mm Hg; increase of SBP to 140-
159 mm Hg and DBP to 90-99 mm Hg indicates
I degree hypertension; SBP >160 and DBP >100
mm Hg — II degree hypertension (Unger et al.,
2020).

In Ukraine, the 10th revision (ICD-10) of the
International Classification of Diseases has been
used for disease statistics coding since the Ist
of January, 1999 (Ukrainian Ministry of Health,
1998; WHO, 2004). According to this classifica-
tion, circulatory system disorders are classified
as class IX. Diseases characterised by high blood
pressure have codes 110-115. The following con-
cepts / clarifications of hypertension are included
in the 110 section: hypertension, essential, prima-
ry, systemic, benign, malignant hypertension.

Secondary (symptomatic) hypertension is
classified under the I15 section. Renovascular
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hypertension has the 115.0 code; hypertension of
nephrogenic origin (associated with other kidney
diseases, such as pyelonephritis, glomerulone-
phritis, etc.) — I15.1; hypertension of endocrine
genesis (due to endocrine disorders) —I15.2; sec-
ondary hypertension of other origin (for exam-
ple, haemodynamic — in aortic coarctation, aortic
valve insufficiency; neurogenic — in diseases or
injuries of the brain or spinal cord; exogenous —
in lead, thallium poisoning, etc.) — I15.8; sec-
ondary hypertension is unspecified and has 115.9
code (Association of Cardiologists of Ukraine,
2017; WHO, 2004).

There are 3 generalised links in hypertension
pathogenesis: emission hypertension, resistance
hypertension and hypervolemia. Thus, at the be-
ginning of hypertension development increased
SBP, tachycardia and autonomic dysfunction are
prevalent, suggesting that the increased heart
rate — ejection hypertension plays the key role.
As the disease progresses, SAP increase be-
comes accompanied by that of a DBP, i.e. in the
arteries and arterioles tone, which is expressed
by an increase in total peripheral vascular resis-
tance (TPVR) and pulmonary vascular resistance
(PVR) pointing at the hypertension of resistance.
At the same time, the body increases production
of antidiuretic hormone (ADH) causing Na" and
fluid retention which leads to further CBP in-
crease in some patients, and steady increase in
DBP in other patients, or simultaneous elevation
of both CBP and DBP in other patient groups. In
rare cases, patients’ blood pressure levels are al-
most unchanged. Eventually, heart failure (HF)
begins to progress as hypervolemic hypertension
develops (Berezyn, 2017).

2. Aetiology, pathophysiology and epidemiol-
ogy of neck fibromyalgia

One of the most common cervical spine pathol-
ogies is fibromyalgia (FM): a complex chronic
pain condition characterised by widespread pain,
fatigue, sleep disturbances, cognitive problems,
anxiety, depression, and loss of functional pro-
ductivity reaching 75%. FM is also characterised
by chronic diffuse generalised musculoskeletal
pain, muscle tension, paresthesias, sleep disor-
ders and general weakness, with the appearance
of multiple painful points symmetrically spread
throughout the body (Casale et al., 2019).
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FM syndrome was first described back in the
XIX century. Initially, this pathological condi-
tion was referred to as fibrositis or “psychogenic
rheumatism”, as it was considered a psychoso-
matic disease. In 1972, formal diagnostic criteria
for FM were proposed by H. Smythe (Smythe,
1979) for the first time. Later on (1990), F. Wolfe,
H. Smythe and M. Yunus et al. have developed
the first diagnostic criteria for FM adopted by the
American College of Rheumatology (ACR) (Ar-
nett et al., 2019; Krakov et al., 2021; Wolfe et al.,
1990), which had two revisions suggested by F.
Wolfe in 2010-2011 (Wolfe et al., 2011) and in
2016 (Wolfe et al., 2016), and continue to attract
scientists attention. Also, Burckhardt et al. have
designed a patient questionnaire for activity and
mental functions disorders assessment (Fibromy-
algia Impact Questionnaire) (Burckhardt et al.,
1991).

According to recent epidemiological studies,
the prevalence of FM is from 2 to 8% of the total
population. Despite high FM prevalence, its ae-
tiology and pathophysiological mechanisms are
still not fully understood. The overall prevalence
of FM in the United States is from 6 to 15%, and
it is five times higher among females (Paschali
et al., 2021). In Ukraine, FM is rarely diagnosed,
which may be due to identified difficulties in sep-
arating FM and non-FM patients.

In the 11th revision of the International Clas-
sification of Diseases, FM is defined as a syn-
drome that, according to the criteria published
by the ACR in 2010 (ICD-11, 2020), can be both
primary (in the absence of any associated disor-
ders) and secondary (associated with rheumatic
or other organic diseases) while having the same
course. However, several authors argue that the
question of primary and secondary FM equiva-
lence is no longer valid since FM has established
associations with numerous disorders and most
patients with “primary” FM have diagnosed co-
morbidities (Bennett and Friend, 2019).

The aetiology and pathogenesis of FM are
complex and not fully known. Most experts agree
that FM is a syndrome of central pain hypersen-
sitivity due to impaired control and perception of
pain in the central nervous system (Giral et al.,
2021). It is believed that FM pain usually occurs
spontaneously but can result from a number of
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reasons. Such causes include genetic, environ-
mental, hormonal, neural and immunological, as
well as certain infections such as Eipstein-Barr
virus, parvovirus, brucellosis and Lyme disease,
although for the vast majority of patients no spe-
cific cause is found (Borg-Stein et al., 2020).
According to the current analytical FM patho-
genesis reviews (Sarzi-Puttini et al., 2020), its
appearance can be explained by the following
possible mechanisms: peripheral and central sen-
sitization (hyperalgesia and/or allodynia, indi-
cating issues with pain amplification or sensory
processing in the CNS with neurotrophic brain
factor, p-CREB protein, substance P, and possi-
ble nerve growth factor involvement, as well as
hypersensitivity to various external stimuli, in-
cluding sound or light), neurogenic inflammatory
processes occurring in peripheral tissues, spinal
cord and brain (with release of chemokines and
cytokines, including IL-6, IL-8, IL-1p, TNF-q,
antinuclear antibodies), leading to edema and
dysesthesia, cognitive impairment and fatigue,
and emotional distress; numerous clinical studies
conducted in FM patients indicated that small un-
myelinated C fibres and myelinated A fibres are
involved in peripheral neuroinflammation, and
increase in nociceptive activity in muscles and
other tissues after neurogenic inflammation may
further contribute to central sensitisation (O’Ma-
hony et al., 2021). The potential involvement of
genetic factors in FM emergence relates to about
100 genes that regulate pain and are important for
pain sensitivity or analgesia, in particular it ap-
plies to genes encoding potential-dependent sodi-
um channels, GABA-ergic signalling pathways,
mu-opioid receptors, catechol-O-methyltransfer-
ase (COMT) and GTP cyclohydrolase 1, sero-
tonin transporter gene (SLC64A4), and the van-
illin transitory receptor potential gene (TRPV2)
which are responsible for pain perception in FM
(Polli et al., 2020). The endocrine FM factors in-
volve the hypothalamic-pituitary-adrenal axis as
being central to the stress response, in particular
including cortisol levels, their circadian varia-
tion and increased cortisol secretion in response
to adrenocorticotropic hormone which were
studied in FM patients’ blood plasma; the rela-
tionship between corticotropin-releasing factor
levels in cerebrospinal fluid, heart rate variabil-

ISSN 1996-353X
ISSN 2311-6951

ity, and pain-related symptoms (e.g., fatigue and
depression); low levels of growth hormone and
insulin-like growth factor 1 were also established
in patients with FM (Lightman et al., 2020). Fi-
nally, psychopathological factors and sleep dis-
orders also play a distinct role: the presence of
concomitant mental illnesses such as anxiety and
depression among patients with FM reached 60%
in certain subpopulations, depressive patterns
correlated with reports of greater pain severity
and duration, as well as greater degree of hyper-
algesia / allodynia. Serotonin and norepinephrine
disbalance, and sleep deprivation in FM patients
have been shown to promote hyperalgesia and
increase spontaneous changes in pain and mood,
especially in relation to anxiety and depression
(Broadbent et al., 2021).

According to the current criteria of the ACR
classification after the 2016 revision (Wolfe et
al., 2016), the diagnosis of FM is established if
the following three conditions are present: 1)
widespread pain index (WPI) >7 and symptom
severity index (symptom severity scale — SSS)
>5 or WPI 3-6 and SSS >9; 2) generalised pain,
defined as pain in at least4 ofthe 5 parts of the body
(excluding the lower jaw, chest and abdomen); 3)
symptoms of such severity persist for at least >3
months; 4) the FM diagnosis is valid regardless
of other diagnoses and FM the diagnosis does not
exclude the presence of other clinically important
diseases. FM is determined by WPI and SSS.
When determining WPI, the number of body
areas in which the patient had pain during the
last week (from 0 to 19) is recorded: left upper
area (Region 1) includes the left lower jaw, left
shoulder girdle, left shoulder, left forearm; right
upper part (Region 2) — right part of the lower
jaw, right part of the shoulder girdle, right
shoulder, right forearm; lower left area (Region
3) — left pelvis (buttocks or large swivel), left
thigh, left leg; right lower area (Region 4) — right
pelvis (buttocks or large swivel), right thigh, right
leg; axial area — neck, upper back, lower back,
chest, abdomen. When determining the SSS on a
tribal scale (0 = no violations, 1 = minor or mild
disorders, mostly mild, or occurring periodically,
2 = moderate significant disorders, frequent and /
or moderate, 3 = severe disorders that significantly
pronounced, persistent, aggravating) the severity
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of fatigue, restlessness, and cognitive symptoms
during the last week, as well as the presence /
absence of a headache (0-1), pain or spasms in
the epigastric region (0-1), and depression (0-1)
during the last 6 months are assessed. The final
SSS result (0 to 12) is calculated as the sum of
the 3 symptoms severity (fatigue, awakening
without rest, cognitive symptoms) (0-9), and
three other symptoms (headache, pain or cramps
in the epigastric region and depression) (0-3).
The sum of WPI and SSS is the fibromyalgia
severity index (FS) (Wolfe et al., 2016). Also, a
short patient questionnaire (6 questions) for FM
screening (FiRST) was developed (Fan et al.,
2016).

Many factors contribute to FM development
in a unique way: genetic predisposition, person-
al experience, emotional and cognitive factors,
the relationship between mind and body, and
biopsychological ability to cope with stress. In
this sense, FM can be considered as a state of
brain/mind and body desynchronization (Per-
rot, 2019). Therefore, FM treatment should be
holistic and comprehensive, being characterised
by integration and multidisciplinary interven-
tions (Giusti et al., 2017), and include not only
pharmacological intervention, but also patient
education, good health keeping, and psychother-
apy (Aksoy et al., 2021). The revised European
League Against Rheumatism (EULAR) guide-
lines for the FM treatment have assessed the
main pharmacological and non-pharmacological
treatments for FM based on available published
clinical trials. Among the pharmacological agents
considered were amitriptyline (“weak for”), anti-
convulsants (pregabalin — “weak for”, gabapen-
tin — only study), cyclobenzaprine (“weak for”),
growth hormone (“strong against”), monoamine
oxidase inhibitors (“weak against”), nonsteroidal
anti-inflammatory drugs (“weak against™), sero-
tonin-norepinephrine reuptake inhibitors (dulox-
etine and milnacipran — “weak for”), selective
serotonin reuptake inhibitors (“weak against”),
sodium oxybutyrate (“strong against”), tramadol
(“weak for”), strong opioids and corticosteroids
(“strong against’’). Among the non-pharmacolog-
ical agents considered were acupuncture (“weak
for”), biological feedback (“weak against’), cap-
saicin (“weak against”), chiropractics (“strong
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against”), cognitive-behavioural psychotherapy
(“weak for”), physical exercise (“strong for”),
hydro/spa therapy (“weak for”), hypnotherapy
(“weak against”), massage (“weak against”),
meditative movement (“weak for”), invaluable
conscious observation/psychosomatic therapy
(“weak for”), multicomponent therapy (‘“weak
for”), s-adenosylmethionine (“weak against”),
other additional and alternative therapies (con-
trolled mental images, homoeopathy — “strong
against”).

Modern scientific studies consider the need
for immediate pharmacological treatment ini-
tiation, antidepressants and structural GABA
analogues including, as most diagnoses of FM
are established years after the symptoms onset
(Pearson et al., 2020). Standard FM treatments
also include antioxidants and vitamins that alter
FM symptoms severity (Miranda-Diaz and Ro-
driguez-Lara, 2017). Certain groups of bioac-
tive compounds and derivatives from medicinal
plants have also demonstrated usefulness in FM
due to their analgesic activity and antioxidant
properties (Bhardwaj et al., 2021; Siqueira-Lima
et al., 2019).

Thus, the complexity of its course, significant
impact on quality of life, and lack of clearly de-
fined aetiology and pathogenesis make FM an at-
tractive disease for further research, as numerous
studies available (Bagcier et al., 2021) provide
only general ideas in regard to FM pathophysiol-
ogy. Oxidative stress, mitochondrial dysfunction,
multivitamin deficiency, and a mismatch between
oxidants and antioxidants are typically cited in
relation to FM status, development, and course.
The lack of specific objective tests or biomark-
ers with sufficient diagnostic accuracy, as well
as availability and limitations of the current tests
which can only indicate basic predisposition to
FM encourage scientists to consider novel pro-
teomics studies and gene expression analysis.
Pharmacological treatment on its own is insuffi-
cient for most FM syndrome patients. Given the
different pain sensitivity mechanisms, its treat-
ment should include multidisciplinary programs
(Illescas-Montes et al., 2021; Patru et al, 2021)
focusing on peripheral, central, cognitive-emo-
tional and interpersonal causes of chronic pain
which characterises the FM pathophysiology.
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3. The relationship between hypertension and
neck fibromyalgia

In the hypertension course, cerebrovascu-
lar disorders and negative cerebrospinal flu-
id dynamics which provoke and aggravate the
disease, and can also lead to serious complica-
tions such as heart attacks and strokes leading to
mortality or disability are commonly observed.
Recent studies indicate that amongst the 40-59
years old adult group more than 70% of patients
with hypertension have musculoskeletal system
and connective tissue pathologies (Sevostyano-
va et al., 2019). Hypertension formation may be
associated with cervical spine pathology, includ-
ing neck fibromyalgia. According to the WHO,
back pain of vertebrogenic origin is prevalent at
different ages in 70-80% of the population reach-
ing 90-95% in the elderly (Zharova and Shevt-
cova, 2011). There are close physiological links
between the cervical spine and cardiovascular
system: the spinal sympathetic heart innervation
centres are at the 7th cervical to 5-6th thorac-
ic vertebrae level, the same segments also host
sympathetic innervation centres of the head,
neck, and chest. The nerves extending from the
3rd cervical and 5-6th upper thoracic sympathet-
ic ganglia are directly involved in heart inner-
vation. The sympathetic nervous system’s ability
to broadly irradiate and generalise excitation in
cervical lesions causes dysfunction of the centres
that regulate blood pressure (Korchynskyi and
Ponomarenko, 2018).

While hypertension in cervical spine pathol-
ogy is considered a transient reaction, which is a
part of the “vertebral artery” or “vertebrobasilar
insufficiency” syndrome (Vikulova et al., 2020),
degenerative cervical spine changes eventually
lead to brachiocephalic arteries deformity caus-
ing brain blood supply deterioration. Therefore,
hypertension in such patients develops due to a
compensatory increase in blood pressure in re-
sponse to progressing brain hypoxia. Clinical
studies have shown the presence of widespread
cerebral blood flow dysfunction in hyperten-
sion, especially in patients not receiving any
antihypertensive treatment or with inadequate
antihypertensive therapy applied (Ripp and Re-
brova, 2021). On the other hand, analysis of
509 patients with FM revealed that 187 of them
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(36.7%) were diagnosed with cardiovascular
disease (Bilge et al., 2017); in a different study
in 941 patients aged 18-87 years (with an es-
tablished FM diagnosis) circulatory disorders
were revealed and observed in the surveyed age
groups as follows: 18-29 years old — 28 people
(3%), 30-39 years old — 39 people (4.2%), 40-
49 years old — 92 people 9.8%), 50-59 years
old — 101 people (10.8%), 60-69 years old —
33 people (3.5%), 70-87 years old — 6 people
(0.6%), which indicates predominance of such
disorders in adults suffering from FM (H&auser
et al., 2019). Chronic headache in FM has also
been reported (Kleykamp et al., 2021), with
suggestions that FM may be a manifestation of
idiopathic intracranial hypertension (Altaraqji
et al., 2021). Possible pathophysiological links
between idiopathic intracranial hypertension, fi-
bromyalgia, and chronic fatigue syndrome were
discussed by Hulens et al. (2018). Moreover,
animal experiments demonstrated that angioten-
sin I inhibitors can cause FM-like symptoms in
mice (Brusco et al., 2021).

Among all publicly available literature sourc-
es, we have found only one dedicated study of
patients with FM (FM was diagnosed using 1990
American College of Rheumatology criteria and
evaluated by Revised fibromyalgia impact ques-
tionnaire (FIQR)) and arterial hypertension co-
morbidity (blood pressure levels were assessed
using the WHO protocol) (Ghizal et al., 2018),
however it was limited to assessing the levels
of cortisol, melatonin and serotonin in these pa-
tients, and these authors have found that fibro-
myalgia tender points’ quantity and FIQR scores
are much higher in hypertensive patients with
fibromyalgia in comparison with the rest, which
has led them to the conclusion that hypertension
prevalence in patients with fibromyalgia could be
related to fibromyalgia severity.

Conclusion

All assessed scientific publications have only
contained indirect indications of a possible pos-
itive relationship between FM and arterial hy-
pertension. Despite these studies findings, there
is no established proof of a direct clinical and
pathophysiological relationship between these
pathologies yet, even though such comorbidity
is common. Further dedicated scientific research
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and clinical studies of links between FM and ar-
terial hypertension in comorbid patients of differ-
ent gender and age groups are clearly needed.
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Mox/MBi B32€MO3B’I3KH Mi’K apTepiajIbHOIO TrinepreHsiero Ta gpidpomiaiariavu
IIMHHOIO0 Biaaliny xpe0dTa (orisj Jireparypu)
KoBasaboBa Ajia!, Xyneubkuii Irop!, KopanboBa Ouiekcanapa’
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AHoTauisi: B niteparypHOMY OISl TPOAHAII30BAHO 1 CUCTEMATHU30BAaHO HAsIBHI CyYacHI B1JIOMO-
CTi IIOMI0 eTioorii 1 maroreHesy (idbpomianriid, kinacudikarii i IPUUYMHA BUHUKHEHHS apTepiaabHOL
rineprensii 1 pO3MITHYTO MOXKJIMBI B3a€MO3B’ I3k (hiOpoMiariid MUWHOTO BIAILTY XpeOTa 3 apTepi-
aJIBHOIO TINEpTeH31€10. BUOKpEMIIEHO CTaTUCTHUYHI BIJOMOCTI II0/I0 CMEPTHOCTI B YKpaiHi, OB’ s13a-
HOI 13 CepIIeBO-CYIMHHIUMH 3aXBOPIOBAHHIMU, 30KpeMa apTepialibHOIO Tineprensiero. Hamano crucmy
kiacudikariro aprepianpHoi rinmeprensii Biamosiaao 10 MKb-10 1 MKB-11 i1 oxapakrepn3oBaHo y3a-
rajbHEH1 JJaHKH ii maroreHe3y (TIMepTOHII0 BUKHY, TIEPTOHIIO OMOPY 1 rinepBosieMito). Po3rsny-
TO (hi310JIOT1UHI 3B’SA3KM MK MIUWHUM BLIIIIIOM XpeOTa 1 CEpreBO-CyIuHHOI0 cucTeMor0. OmurcaHo
Cy4YaCHHUX JIOCIIKeHb BUAUICHO CTYITIIHB MOMIMPEeHOCTI (pidpomianriii 1 HagaHo ii kiacudikaliro Bija-
noBigHO 10 MKbB-11, a Takox HassBHI BIIOMOCTI 1100 MOXJIMBUX MPUYHH 00JTt0 3a (hiOpoMiariii i
MexaHi3MiB (hopmyBaHHS (iOpomianrii sIK Takoi, cepesl AKUX pO3MIAIAIOThC TepudeprdHa 1 1eH-
TpajbHA CEHCUTI3Alllsl, HEUPOTEHHI 3amajbHi MPOIECH, IO MPOTIKAIOTh Y NMepudepruIHuX TKAaHUHAX,
CIIMHHOMY Ta TOJIOBHOMY MO3KY, IIOTEHIIIIHA Y4acTh T€HETHUYHUX (haKTOPIB B MOABI (piOpomianriid,
EHJIOKPUHHI (haKTOPH, IICHXOIATOJIOT14HI (paKkTopH 1 mopymieHHs cHy. Hamano cydacHi kpurepii Kia-
cudikari ¢piopomianriii nepersiay 2016 p., a TakoXK OIIHKY OCHOBHHX (hapMaKoJIOTIYHUX 1 Hedap-
MaKOJIOTTYHMX METOJIIB JIIKyBaHHs (hiOpoMiamiriii Ha MiJCTaBl HAsSBHUX OMYOJIIKOBAHUX KJIIIHIYHUX
JOCITIKEeHb. Takok BHOKPEMJICHO OCHOBH1 HAMPSIMH JTOCTIKEeHb (PiOpoMiaiTiii 1 TPOBEICHO OLIHKY
MOAJIBIITNX MIEPCIIEKTUBHUX JI0CIIKEHb CTOCOBHO B3a€MO3B’ 3KIB MIXK apTepiaibHOIO TIEePTEH31€I0
1 hibpomianrismMu MUHHOTO BiAauTy XxpeoTa. Cepen TOCTymHUX JIiTepaTypHUX JKepes Oyio 3Haite-
HE €JIMHE JOCIIDKEHHS CTaHy IMAaIli€HTIB IPH KOMOPOiHOCTI (idpomianTiit (GpiOpomMinTii AlarHOCTY-
BaJIMCA 3 BUKOPUCTAHHSIM KPUTEP1iB AMEPUKaHCHKOTO KOJIeKy peBMarosiorii 1990 p. 1 omiHtoBanmucs
3a JIOTIOMOTOI0 TIEPENISIHYTOrO ONMUTYBaJbHUKA BILTMBY (hiOpomianiriii) 1 aprepiaiabHOI rinepTeH3ii
(piBHI apTepiaIbBHOTO TUCKY OIIHIOBAIKCH 3a MpoTokosioM BOO3), onHak B HhOMY BUBYAIKCS JIUIIIE
PIBHI KOPTH30I1y, MEJIATOHIHY 1 CEPOTOHIHY IIPH IIMX MMaTOJIOTIsIX, ajie aBTOPU BUSBHWIIH, IO KIJTBKICTh
OOJTIOYMX TOYOK 1 OaTiB 32 ONMUTYBAJbHUKOM 3HAYHO BHIII y OCI0 3 apTepiaJIbHOIO TIMEPTEH3IE0 1
(dhiOpomMiairiero y MOPIBHIHHI 3 IHITUMU XBOPUMH, IO MPHUBEIIO iX O BHCHOBKY, IO MEepPEBaYKaHHS
apTepialbHOI TinepTeH3ii y mamieHTiB 3 ¢GidpoMiasiriero Moxe OyTH OB’ s3aHE 31 CTYIICHEM BUpaXKe-
HocTi ¢iOpomiainrii. Takum YMHOM, peTeIbHUN HAyKOBHH MOIIYK MOKa3aB, M0 AOCIHIKEHb, B SKUX
PO3MISIAIOTHCS B3aEMO3B’ I3KM MK apTeplalibHOIO TIepTeH31€r0 1 hiOpoMiaNTisIsMU MUHHOTO BIALTY
xpe0Ta, BIICYTHI 1 TOTPeOYIOTh MOAAIBIIIOTO PO3TIISIY.

KirouoBi cjioBa: Oib, rinepreH3is, KoOMOpOiaHICTh, MiKHapogHa Kinacudikaiis XBopoo, ceplie-
BO-CY/IMHHA cHCcTeMa, (piOpomianris, MUHHUA Xpedelb
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