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Ferritin level predicts in-hospital mortality in hypertensive patients

with COVID-19
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Aim. This study aimed to establish the predictive ability of serum ferritin levels for severe / critical condition development, need for
supplemental oxygen, and in-hospital mortality in hypertensive patients with COVID-19-associated pneumonia.

Materials and methods. 135 unvaccinated patients hospitalized for COVID-19-associated pneumonia were enrolled in the study.
78.5 % of patients were hypertensive.

Results. Among hypertensive patients, the median ferritin level at admission was 315.5 (169.0-396.0) ng/mL in patients with
moderate condition, 374.0 (171.0-709.5) ng/mL in patients developed severe condition, and 489.0 (362.0-1128.5) ng/mL in pa-
tients developed critical condition (P = 0.03). Serum ferritin level at admission was higher in non-survivors (539.0 (440.0-1128.5)
ng/mL) than that in survivors (332.5 (172.0-545.0) ng/mL, P = 0.02). Hypertensive patients who required supplemental oxygen
had higher median serum ferritin level (446.0 (187.0-763.0) ng/mL) than patients without the requirement of supplemental oxygen
(324.0 (165.0—-401.0) ng/mL, P = 0.02). There was poor discrimination ability of ferritin level in the prediction of severe / critical
conditions (AUC = 0.628, P = 0.02) and the need for supplemental oxygen (AUC = 0.629, P = 0.02). There was an acceptable
discrimination ability of ferritin level in the in-hospital mortality prediction (AUC = 0.701, P = 0.03); the Youden index was 0.54,
the associated criterion was >438.0 ng/mL with 83.3 % sensitivity and 70.7 % specificity. Ferritin level >438.0 ng/mL at admission
was associated with a significant increase in in-hospital mortality (OR = 12.04 (2.47-58.62), P = 0.002).

Conclusions. Serum ferritin level at hospital admission increases with the severity of COVID-19 in hypertensive patients. Serum
ferritin level predicts in-hospital mortality in hypertensive patients. However, its predictive ability for the disease progression to
severe/critical conditions and the need for supplemental oxygen is poor. A ferritin level of 438.0 ng/mL is proposed to be a cut-off
value for the prediction of in-hospital mortality.

PiBeHb ¢pepuUTHHY AK NPEAUKTOP BHYTPILLHbOrOCNiTaAbHOI CMEpPTHOCTI
B naujieHTiB i3 COVID-19 Ta aprepianbHoOto rinepTeHsielo

0. 3. CkakyH, H. M. Cepeatok

MeTa po60oTH — BCTAHOBMTM NPOTHOCTUYHY 3HAYYLLICTb PiBHIB ChepuUTUHY CUPOBATKM KPOBI Ha Yac rocnitanisadii Woao Tskkoro /
BKpan Tskkoro nepebiry, noTpedu B KUCHEBI Tepanii Ta BHYTPILLHLOrOCMiTanbHOi CMEPTHOCTI B NALEHTIB 3 apTepianbHoto rinep-
TEH3IEI0 Ta MHEBMOHIELD, LLO acoLliioBaHa 3 KopoHaBipycHot xBopoboto COVID-19.

Marepianu Ta Mmetogu. Y focnimKeHHi B3anm yyacTtb 135 HeBaKLUMHOBAHWX NALiEHTIB, rocniTanisaoBaHnx 3 NpUBOAY MHEBMOHIi,
Lo acoLiioBaHa 3 kopoHaBipycHoto xsopoboro COVID-19. ApTepianbHy rinepTeHsito giarHocTysanu B 78,5 % XBOPUX.

Pesynirat. Cepeq nauieHTiB 3 apTepianbHOLO rinepTeHsielo cepeaHil piseHb hepuTuHy nig vac rocnitaniayii craHosus 315,5
(169,0-396,0) Hr/mn y navjeHTiB i3 cepeaHbOTsXKKUM nepebirom, 374,0 (171,0-709,5) Hr/mn y XBopwX i3 TsbkkuM nepebirom, 489,0
(362,0~1128,5) Hr/mMn y nauieHTiB i3 Bkpan TsikkuM nepebirom (p = 0,03). PiseHb depuTuHy nig yac rocnitanisavii ys BuwmM y
TUX navienTis, ski nomepnu (539,0 (440,0-1128,5) Hr/mn), Hix y TUX, xTo ogyxaB (332,5 (172,0-545,0) Hr/mn, p = 0,02). XBopi Ha
apTepiarnbHy rineTeHsito, siki noTpebyBanu KWCHEBOI Tepanii, Manu BULLMA piBeHb hepuTHHY cupoBaTkm Kposi (446,0 (187,0-763,0)
Hr/Mn), HX NauieHTw, ski He noTpebysanu Takoi Tepanii (324,0 (165,0-401,0) Hr/mn, p = 0,02). Bussunu cnabki AuckpyMiHaLinHi
BMaCTWBOCTI PiBHS (PEPUTIHY CUPOBATKM KPOBI LLIOAO MPOrHO3yBaHHS TsikKoro / Bkpai Tsxkkoro nepebiry (AUC = 0,628, p = 0,02) Ta
noTpebu B kucHesiit Tepanii (AUC = 0,629, p = 0,02). BusHaumnu 3a00BinbHy AMCKpUMIHALAHY 30aTHICTb PIBHS (DEPUTUHY CUPOBATKY
KPOBI LLI0AO NPOrHO3yBaHHs BHYTpiLLHbOrocniTansHoi cMeptHocTi (AUC = 0,701, p = 0,03); inaexc FOneHa — 0,54, acouiioBaHmii kpu-
Tepin craHoBwB >438,0 Hr/mn i3 vyTnusicTio 83,3 % i cneumdivnicTio 70,7 %. PiseHb beputuHy >438,0 Hr/mn nig Yac rocnitanisavii
acoLlitoBaBCs 3i 3HAYHUM MiABMULLEHHSIM BHYTPILLIHBOrOCMiTANbHOT CMEPTHOCTI (BIiBHOLUEHHS LWaHciB — 12,04 (2,47-58,62), p =0,002).

BucHoBku. PiBeHb hepuTHy cMpoBaTKM KpOBI Mig Yac rocnitanisalji 3poctae 3 TSXKICTIO kopoHaBipycHoi xeopobu COVID-19 y
nauieHTiB 3 apTepianbHOIO rinepTeHsieto. PiBeHb CPOBATKOBOrO (hepUTUHY € MPEAVNKTOPOM BHYTPILLHBLOTOCTiTarbHOi CMEPTHOCTI
Yy XBOPWX Ha apTepianbHy rinepTexsito. OnHak 110ro NPeanKTUBHI BNACTMBOCTI LLOAO TSHKKOTO / BKpaw Tshkkoro nepebiry Ta notpebu
B KWCHeBIlN Tepanii € cnabkumu. PiBeHb dhepuTHy 438,0 Hr/Mn MOXHaA BBaXXaTu NMOPOTOBUM 3HAYEHHSIM LLOAO NPOrHO3yBaHHS
BHYTPILLHLOrOCMiTaNbHOI CMEPTHOCTI.

Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) was first described in December 2019 and rapidly
spread worldwide leading to the COVID-19 pandemic. As of
1 September 2022, there were over 627 million confirmed

cases of COVID-19 including over 6.5 million deaths globally
[1]- According to the meta-analysis conducted by Y. Hu et al.,
mortality ranges from 2.0 % to 4.4 % with pooled estimates
of 3.2 % and the prevalence of severe disease ranges

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

KatouoBi croBa:
COVID-19, ferritin,
hypertension,
predictor, mortality.

3anopisbkui
MeAUYHUI XXypHaA.
2023. T. 25, Ne 1(136).
C.11-15

*E-mail:
olexiy109921@ukr.net

Key words:
COVID-19, depuTuH,
apTepianbHa rinep-
TEH3if, NPEAVKTOP,
CMEPTHICTb.

Zaporozhye
medical journal
2023; 25 (1), 11-15

1


https://orcid.org/0000-0003-4745-9858
https://orcid.org/0000-0002-3616-2445
mailto:olexiy109921%40ukr.net?subject=

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Original research

from 12.6 % to 23.5 % with pooled estimates of 18.0 % [2].
Patients with arterial hypertension have 2-fold higher risks
of severe disease and mortality [3]. The assessment of bio-
markers that may predict disease progression and mortality
in hospitalized hypertensive patients is of important value.

It is established that several biomarkers are associ-
ated with severe COVID-19 including C-reactive protein,
procalcitonin, D-dimer, ferritin, IL-6, IL-10, and soluble IL-2
receptors [4—6]. High ferritin levels in patients with severe
COVID-19 may represent hyperinflammation and cytokine
storm and may serve as an important predictor of severe
disease and mortality [7-9]. Ferritin level appears to be
higher in hypertensive patients [10,11]. While the predic-
tive ability of ferritin level was well studied in COVID-19 in
the general population, its predictive ability has not been
studied in hypertensive patients.

Aim
This study aimed to establish the predictive ability of serum
ferritin levels for severe/critical condition development, need

for supplemental oxygen, and in-hospital mortality in hyper-
tensive patients with COVID-19-associated pneumonia.

Materials and methods

This was a single-centre prospective clinical study con-
ducted in Ivano-Frankivsk Central City Hospital and Iva-
no-Frankivsk City Hospital No. 1.

135 adult patients hospitalized for COVID-19-associat-
ed pneumonia were enrolled in the study between March
and June 2021. All the patients were not vaccinated for
COVID-19. 106 (78.5%) patients had arterial hypertension.

Inclusion criterion — pneumonia associated with labo-
ratory-confirmed COVID-19.

Exclusion criteria: pregnancy; age <18 years old;
moderate and severe cognitive decline; acute myocardial
infarction; acute period of stroke; stage V chronic kidney
disease; active cancer.

Pneumonia was confirmed by chest computed to-
mography or chest X-ray. Coronavirus SARS-CoV-2 as an
etiological agent of pneumonia was confirmed with either
PCR or ELISA test with the assessment of IgM level.

COVID-19-associated pneumonia severity was
assessed according to the Protocol of Medical Care for
Treatment of Coronavirus Disease (COVID-19) [12]. A
severe clinical condition was defined as the presence of at
least one of the following characteristics: respiratory rate
230 breaths per minute, oxygen saturation <93 %, and
pulmonary infiltrates occupying >50 % of the lung area.
The critical condition was defined as the presence of at
least one of the followings: acute respiratory distress syn-
drome, sepsis, altered consciousness, and multiple organ
dysfunction syndrome.

Besides conventional laboratory tests (complete blood
count, urinalysis, biochemical profile, fasting blood glucose),
ferritin levels (L2KFE2, Immulite 2000 Ferritin, “Siemens”,
ELISA test) were measured.

A consent form was signed by each prospective par-
ticipant before recruitment into the study. All of the proce-
dures in the study met bioethical standards according to
the Helsinki Declaration.

Statistical processing of the study results was per-
formed using the software Statistica 10, MedCalc, and
MS Excel. Shapiro-Wilk test was used to evaluate the dis-
tribution of variables. Descriptive statistics for data with
abnormal distribution were presented as the median and
interquartile range (Me (Q1-Q3)). Mean with standard de-
viation (Mean = SD) was calculated for descriptive statistics
for data with normal distribution. T-test, Mann-Whitney
U test, Kruskal-Wallis test with post-hock Dunn’s test,
were performed. Also, the odds ratio (OR), diagnostic test
parameters (sensitivity, specificity, predictive values, and
likelihood ratios), and the Youden index were calculated.
Receiver operating characteristic (ROC) curves were built.
A P-value <0.05 was considered significant.

Results

Participants. The mean age was 68.4 1.7 years in hy-
pertensive patients and 59.1 £ 4.9 years in non-hyperten-
sive patients (P = 0.01). Among hypertensive patients, 41
(38.7 %) were males and 65 (61.3 %) were females. Among
non-hypertensive patients, 12 (41.4 %) were males and 17
(58.6 %) were females. The mean body mass index was
28.7 £ 1.1 kg/m?in hypertensive patients and 28.4 + 1.9 kg/m?
in non-hypertensive patients (P = 0.74).

The median systolic blood pressure at the moment
of hospital admission was 130.0 (120.0-140.0) mm Hg in
hypertensive patients and 120.0 (110.0-130.0) mm Hg in
non-hypertensive patients (P < 0.001). The median dias-
tolic blood pressure at the moment of hospital admission
was 80.0 (80.0-90.0) mm Hg in hypertensive patients and
80.0 (70.0-80.0) mm Hg in non-hypertensive patients
(P =0.047).

Among hypertensive patients, 48 (45.3 %) received an-
giotensin-converting enzyme (ACE) inhibitors, 31 (29.2 %)
took angiotensin receptor blockers, 35 (33.0 %) received
diuretics (thiazide, thiazide-like and loop), 39 (36.8 %)
took beta-blockers, and 34 (32.1 %) received calcium
channel blockers before hospital admission. Totally, among
hypertensive patients, 87 (82.1 %) took at least 1 anti-hy-
pertensive agent before hospital admission. Among non-hy-
pertensive patients, 5 (17.2 %) received beta-blockers, and
3 (10.3 %) took loop diuretics before hospital admission;
these medications were taken for reasons other than arte-
rial hypertension. None of the non-hypertensive patients
received ACE inhibitors, angiotensin receptor blockers and
calcium channel blockers prior to hospitalization.

Among hypertensive patients, 59 (55.7 %) were pre-
scribed ACE inhibitors, 33 (31.1 %) received angiotensin
receptor blockers, 45 (42.5 %) were administered diuretics,
38 (35.8 %) took beta-blockers, and 38 (35.8 %) were
prescribed calcium channel blockers during the in-patient
stay. Among non-hypertensive patients, 7 (24.1 %) were
administered beta-blockers, 3 (10.3 %) took diuretics and 1
(3.4 %) received angiotensin receptor / neprilysin inhibitor.

Among hypertensive patients, 47 (44.3 %) had a mo-
derate clinical condition, 46 (43.4 %) patients developed a
severe clinical condition, and 13 (12.3 %) patients deve-
loped a critical clinical condition. Among non-hypertensive
patients, 16 (55.2 %) had a moderate clinical condition,
9 (31.0 %) developed a severe clinical condition and 4
(13.8 %) patients developed a critical clinical condition.
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Among hypertensive patients, 50 (47.2 %) developed
the need for supplemental oxygen. Among non-hypertensive
patients, 12 (41.4 %) developed the need for supplemental
oxygen during the inpatient stay.

12 (11.3 %) hypertensive patients and 2 (6.9 %) non-hy-
pertensive patients died.

The median serum ferritin level at the moment of hospi-
tal admission in hypertensive patients (349.0 (176.0-572.5)
ng/mL) and non-hypertensive patients (349.0 (189.0-746.5)
ng/mL) was equal (P = 0.92).

The association between ferritin level at the moment
of hospital admission and the severity of COVID-19 is
shown in Table 1. Among hypertensive patients, serum
ferritin level at the moment of hospital admission was
higher in patients who developed critical condition than
that in patients with moderate clinical condition (P = 0.01).
Also, there was no significant difference in the serum
ferritin level in patients who developed severe and critical
conditions (P = 0.16).

Non-hypertensive patients who developed severe clini-
cal condition had a higher serum ferritin level at the moment
of hospital admission than patients in moderate clinical
condition (P = 0.01). Also, among non-hypertensive patients,
there was no statistically significant difference in serum
ferritin level between patients in critical clinical condition
and the ones in severe (P = 0.08) or moderate (P = 0.84)
clinical conditions.

Among all enrolled patients, serum ferritin level was
lower in patients with moderate clinical condition compared
to patients who developed severe (P = 0.02) and critical
condition (P = 0.01). The difference in ferritin levels between
patients in severe clinical condition and those in critical
clinical condition was not statistically significant (P = 0.62).

Among hypertensive patients, serum ferritin level at
the moment of hospital admission was higher in non-sur-
vivors (539.0 (440.0-1128.5) ng/mL) than that in survivors
(332.5 (172.0-545.0) ng/mL, P = 0.02). Hypertensive
patients who required supplemental oxygen had higher
median serum ferritin level (446.0 (187.0-763.0) ng/mL)
than patients without the requirement of supplemental
oxygen (324.0 (165.0-401.0) ng/mL, P = 0.02).

Among hypertensive patients, men had a higher median
serum ferritin level than women (396.5 (257.5-923.5) ng/mL
inmenvs. 304.0 (161.0-443.5) ng/mL in women, P =0.01).
There was no significant difference in the median serum
ferritin level between obese patients (body mass index
(BMI)=30.0 kg/m?) and non-obese patients (BMI <30.0 kg/m?)
(402.0 (167.0~733.0) ng/mL vs. 338.0 (202.5-523.5) ng/mL,
respectively, P = 0.35).

Predictive ability of ferritin level at admission in
hypertensive patients. Fig. 1 shows poor discrimination
ability (AUC = 0.628, P = 0.02) of serum ferritin level
in the prediction of severe / critical clinical conditions
in hypertensive patients. The Youden index was 0.34
indicating the poor ability of serum ferritin level to predict
severe / critical clinical condition; the associated criteri-
on was >402.0 ng/mL with a sensitivity of 53.5 % and
specificity of 80.4 %.

As shown in Fig. 2, there was a poor discrimination abil-
ity (AUC = 0.629, P = 0.02) of serum ferritin level in the pre-
diction of the need for supplemental oxygen in hypertensive
patients. The Youden index was 0.37 indicating an overall
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Table 1. Serum ferritin levels at the moment of hospital admission in patients who

developed moderate, severe and critical clinical conditions

Patients

in critical
condition?,
ng/mL

Patients

in severe
condition?,
ng/mL

Patients
in moderate

condition’,
ng/mL

Hypertensive ~ 315.5 374.0 489.0

patients (169.0-396.0)  (171.0-709.5)

(n=1086)
2
3

Non- 264.5 788.0 266.5

hypertensive ~ (182.5-363.0)  (449.0-1080.0) (100.0-687.5)

patients

n=29

(n=29) )
3

All patients 281.0 416.5 446.0

(n=135) (172.0-388.0)  (185.0-805.0) (212.0-993.0)
2
3

P-value

Kruskal-Wallis test: P = 0.03
(362.0-1128.5)  Post-hock Dunn’s test:

1

2

P=010 -

P=0.01 P=0.16
Kruskal-Wallis test: P = 0.02

Post-hock Dunn’s test:
1

2

P=001 -

P=084 P=0.08

Kruskal-Wallis test: P = 0.01
Post-hock Dunn'’s test:

2

P=001 -

P=0.02 P=0.62

Table 2. The predictive ability of serum ferritin level for in-hospital mortality in

hypertensive patients

240.9

>64.9 91.67 3.26 0.95 2.56
>122 91.67 11.96 1.04 0.7
>208 83.33 3043 1.2 0.55
>307 83.33 46.74 1.56 0.36
>402 83.33 67.39 2.56 0.25
>438 83.33 70.65 2.84 0.24
>446 58.33 70.65 1.99 0.59
>589 41.67 78.26 1.92 0.75
>733 33.33 83.7 2.04 0.8
>960 33.33 90.22 341 0.74
>1018 25 92.39 3.29 0.81
>1249 16.67 94.57 3.07 0.88
>1470 8.33 94.57 1.53 0.97
>1500 0 100 1

Specicy
100 0 1

1.5
1"
12
13.5
16.9
25
27
20.6
20
211
30.8
30
28.6
16.7

75

91.7
93.3
95.6
96.9
97

92.9
91.1
90.6
91.2
90.4
89.7
88.8
88.5

+LR: positive likelihood ratio; -LR: negative likelihood ratio;
+PV: positive predictive value; -PV: negative predictive value.

poor ability of serum ferritin level to predict the need for
supplemental oxygen; the associated criterion was >411.0
ng/mL with a sensitivity of 57.1 % and specificity of 80.0 %.

There was an acceptable discrimination ability
(AUC =0.701, P =0.03) of serum ferritin level in the predic-
tion of in-hospital mortality in hypertensive patients (Fig. 3).
The Youden index was 0.54 indicating an acceptable ability
of serum ferritin level to predict in-hospital mortality; the as-
sociated criterion was >438.0 ng/mL with a sensitivity of
83.3 % and specificity of 70.7 %.

The predictive ability of serum ferritin levels for severe /
critical clinical condition development and in-hospital mor-
tality is shown in Table 2.

Ferritin level >438.0 ng/mL at the moment of hospital
admission was associated with a significant increase
in the in-hospital mortality (OR=12.04 (2.47-58.62),
P =0.002).
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Fig. 1. ROC curve of serum ferritin level at the moment of hospital admission for prediction
of severe / critical clinical condition in hypertensive patients.

Fig. 2. ROC curve of serum ferritin level at the moment of hospital admission for prediction
of need for supplemental oxygen in hypertensive patients.

o L ’ Fig. 3. ROC curve of serum ferritin level at the moment of hospital admission for prediction
B L7 of in-hospital mortality in hypertensive patients.
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Discussion

Our study has demonstrated that there was no significant
difference in serum ferritin levels between hypertensive
and non-hypertensive patients with COVID-19-associated
pneumonia. Hypertensive patients who developed criti-
cal clinical condition had a higher serum ferritin level at
the moment of hospital admission than patients in moderate
clinical condition. Among all enrolled patients, serum ferritin
levels at the moment of hospital admission increased with
the disease severity. Also, among hypertensive patients,
ferritin level at the moment of hospital admission was higher
in non-survivors than in survivors. Patients who developed
the requirement of supplemental oxygen had a higher ferritin
level at the moment of hospital admission than patients who
did not require supplemental oxygen.

According to the meta-analysis performed by K. Kau-
shal et al., high ferritin level is associated with more severe
disease and poor outcome in COVID-19 [8]. A study per-
formed by D. A. Shakaroun et al. showed that a ferritin level
of >490 ng/mL was associated with an increased risk of a
lethal outcome, admission to the intensive care unit and
need for mechanical ventilation [13]. For every 100 ng/mL

increase in ferritin, the odds of in-hospital mortality were
3.2 % increased [14]. High ferritin level was associated with
a more severe pulmonary involvement [14].

Our study has shown poor discrimination ability of fer-
ritin level at admission for disease progression to severe /
critical condition (AUC = 0.628, P = 0.02) and need for
supplemental oxygen (AUC = 0.629, P = 0.02). The optimal
cut-off value for severe/critical outcome development was
402 ng/mL. Similar results were published by D. Ji et al.,
ferritin level >400 ng/mL at presentation was predictive of
progression to the severe clinical condition [15]. Our study
has shown acceptable discrimination ability of ferritin level at
admission for in-hospital mortality (AUC = 0.701, P = 0.03).
An optimal cut-off ferritin level for the prediction of mortality
was 438.0 ng/mL. The Youden index for the prediction of
mortality was higher than the one for the prediction of pro-
gression to severe/critical clinical condition.

The results of a cross-sectional study conducted by
S. Ahmed et al. [16] have shown that ferritin level was a
slightly better predictor of mortality than severity, with an
AUC of 0.69 and 0.66, respectively. The study has demon-
strated that the optimal cut-off ferritin level was 574.5 ng/mL
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for the prediction of mortality and 354 ng/mL for the pre-
diction of severe disease [16]. These data correspond to
the results of our study.

Our study has demonstrated higher ferritin levels in men
than in women. Several studies showed controversial results
regarding ferritin levels in men and women infected by
COVID-19. A study performed by J. Chen et al. has shown
higher mean ferritin levels in females (598.74 ng/mL) than
in males (511.21 ng/mL) among patients with COVID-19
[17]. However, another study has shown higher ferritin
levels in males (1024.54 pg/L) than in females (531.13
pg/L) (P < 0.001) [18]. Also, this study has demonstrated
that ferritin level was an independent predictor of disease
severity in both males and females [18].

There were some limitations requiring careful extra-
polation of the study results. First, all patients included in
the study were not vaccinated against COVID-19. Second,
there was no mild clinical condition as all patients included
in the study had radiologically confirmed pneumonia. Third,
the number of patients.

Conclusions

1. Serum ferritin level at the moment of hospital admis-
sion increases with the severity of COVID-19 in hypertensive
patients.

2. Serum ferritin level predicts in-hospital mortality in
hypertensive patients.

3. However, its predictive ability for disease progression
to severe / critical conditions and the need for supplemental
oxygen is poor.

4. A ferritin level of 438.0 ng/mL is proposed to be a
cut-off value for the prediction of in-hospital mortality.

Further perspectives include a comparison between
the predictive ability of the ferritin level in men and women,
an assessment of the predictive ability of ferritin level dy-
namic changes in hospitalized patients.
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[eHAepHi, BikoBi Ta MOppodyHKLiOHAABHI 0COOAMBOCTI AKOCTI XXUTTA
nauieHTiB 3i cTabinbHOIO CTEHOKapAi€l0
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MeTa po6otu — gocniguty skicTb xuTTs (FXK) XBopux Ha cTabinbHy cTeHokapgito (CTCT) 3anexHo Bia po3noginy 3a BikoM, CTaTTio
Ta TAXKICTIO CTEHOKapAii.

Marepianu Ta metogu. Obctexunu 78 nauieHTis 3 06'ektuisoBaHuM giarHozom CTCT Il i Il @K, sikux noginunu Ha ABi KniHiYHi
rpynu: nepLua — xeopi 3 nigsuiueHHam AXK (57,69 % sunapkis); apyra — nauieHTn 6e3 amin A (42,31 % sunagkis). Ycim obere-
KEHUM 3LiIACHNW KNiHIYHe, nabopaTopHe, IHCTPYMEHTanbHE AOCHIMKEHHS, 3a JONOMOTOH aHKeTH SF-36 BusHaumnnm K.

Pesyniratu. JocnimkeHHs XK y Yonosikie nokasano: neuxiyHnin KOMMOHEHT 30opoB's (MK3) BiporigHo BULLMIA Yepes Taki MoKa3HIKK,
Ak xuTTe3aaTHicTb (XK3) (p < 0,001), neuxiune 3popos’s (M3) (p < 0,001), couianbHe dyHKuioHyBaHHSA (CP) (p = 0,028), 3aranbHuii
craH 3gopos’a (3C3) (p < 0,001). MonoaLuwit Bik xapaKkTepuayeTbCs BULLMM (i3N4HUM KOMMOHEHTOM 300poB’s (PK3) 3 siporigHo
BULLMMM NOKA3HUKaMK: Gidn4HUM GoyHKLiOHYBaHHAM (PP) i ponboBuM isnyHnM yHKLioHyBaHHAM (PO®) (p < 0,001 ans 060x
MokasHuKiB). Y migrpyni XiHOK MOMOALLIOrO Biky 3achikcoBaHO BuLLiA K3 yepes BiporigHO BuLLi piHi @ i POD (p=0,048ip=0,011
BignosigHo). Lie 3icTaBHO 3 NOKka3HMKaMW YOMOBIKiB MOMOALLOTO Biky, B kOTpux ®K3 Takox e Buwmm yepes 3C3 (p = 0,009), Pod
(p=0,028)i ®® (p = 0,050). ¥ Yonogikis MONOALLOrO BiKY 3apeecTpyBanu BiporiaHo BULLmMiA nokasHuk K3 (p = 0,031).

MauieHtv 3 Buwwmm ®K CTCT MatoTh icToTHe obmexeHHs K, 3okpema Hkumin PK3 (3C3 (p = 0,023), @ (p < 0,001), POd
(p<0,001) Ta iHTeHcmBHICcTbL Bonto (IB) (p < 0,001)). I3 nocuneHHsm cepuesoi HegocTatHocTi (CH) siporigHo noriplysanucs 3C3
(p=0,003), o® (p < 0,001), POd (p <0,001) Ta Ib (p < 0,001). NigTBEpKEHO, LLO 3pOCTaHHSA AXK He 3anexuTb Big CTaTi (KiHKM —
p = 0,204, yonosiku — p = 0,226) Ta Biky (p = 0,143). HasBHicTb HagMipHOi Macu Tina xapakTepuayeTbCcst 0BMEXEHHAM (i3NYHOTO
(BiporigHo Hux4i nokasHukn OP (p = 0,010) Ta IB (p = 0,008)) i ncuxiuHoro (BiporigHe 3HWKEHHS nokasHuka — p = 0,053) 3nopos's.

BucHoBku. [Mo31THBHa AMHAMIKa SIKOCTI XXUTTS aCOLIOETLCS 3 HKYMM (DyHKLIOHANBHM KacoM CTabinbHOT cTeHOKapAji, MEHLLIO
TSOKKICTHO CepLIEBOI HELOCTATHOCTI, CIPUATAMBUMM 3MiHAMU NiNiAHOTO CNEKTPa, 3pOCTaHHAM ppaKLii BUKAY MIBOTO LUAYHOUKA Ta
MOPOroBOr0 HaBaHTaXeHHs! BenoeproMmeTpii. PisnyHa cknagosa 300POB’s € BU3HAYASBHOK B SIKOCTI XKUTTS XBOPUX Ha CTabinbHy
CTEeHOKapAito.

Gender, age and morphofunctional characteristics of the quality of life
of patients with stable angina

V. K. Tashchuk, T. M. Amelina, P. R. Ivanchuk, M. A. Ivanchuk

Aim of the work is to investigate the quality of life (QoL) of patients with stable angina pectoris (SA) depending on gender, age
distribution and severity of angina pectoris.

Materials and methods. 78 patients with an objective diagnosis of functional classes (FC) Il-Ill SA were examined, who formed
two clinical groups: the 1¢! - patients with an increase in QoL (57.69 % of cases), the 2" — patients with the absence of any changes
in QoL (42.31 % of cases). All patients underwent clinical, laboratory, instrumental examinations and determination of QoL using
the SF-36 questionnaire.

Results. The study of the QoL in men revealed that the mental component (MHC) of health was significantly higher due to
such indicators as vitality (VT) (P < 0.001), mental health (MH) (P < 0.001), social functioning (SF) (P = 0.028), general health
status (GHS) (P < 0.001). Younger age was characterized by a higher physical component of health (PHC) due to significantly
higher indicators such as physical functioning (PF) and role-based physical functioning (RBPF) (in both cases P < 0.001).
In the subgroup of younger women, the PHC was higher due to significantly higher levels of PF and RBPF (P = 0.048 and
P = 0.011, respectively), that could be compared with the indicators of younger men, where the PHC was also higher due to
GHS (P = 0.009), RBPF (P = 0.028) and PF (P = 0.050). In men of younger age, the indicator of VT was significantly higher
(P =0.031).

Patients with higher FC of SA were expected to have a significant limitation of QoL in the form of a lower PHC (GHS (P = 0.023),
PF (P <0.001), RBPF (P < 0.001) and pain intensity (PI) (P < 0.001)). With the progression of heart failure (HF), GHS (P = 0.003),
PF (P < 0.001), RBPF (P < 0.001) and PI (P < 0.001) significantly worsened. It was confirmed that the increase of QoL did not
depend on gender (women P = 0.204, men P = 0.226) and age (P = 0.143). The presence of excess body weight was characterized
by limitation of physical (significantly lower indicators of PF (P = 0.010) and PI (P = 0.008)) and mental (significantly decreased
indicator — P = 0.053) health.

Conclusions. Positive dynamics of the quality of life is associated with a lower functional class of stable angina pectoris, lower
severity of heart failure, favorable shifts in the lipid spectrum, an increase in the left ventricular ejection fraction and the thresh-
old load of cycle ergometry. The physical component of health is decisive in the quality of life of patients with stable angina
pectoris.
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JocnimxeHHs sikocTi xuTTs (AXK) y nauieHTis 3i crabinbHoto
creHokapgieto (CTCT) 3anuwaroTbes akTyansHumm [1,5,8].
OBrpyHTOBaHO BIiKOBY 3aNEXHICTb, BMAMB KMiHIYHUX Npo-
BiB, NikyBanbHoI TakTukmM [2,9] Ha S, ane notpebytoTb
BUBYEHHS MOPAOMYHKLIOHANbHI 3MiHW, reHAepHi xapak-
TEPUCTUKW L€ KOrOPTY NaLieHTiB LLOAO 3B'A3KY 3 piBHEM
SAX; iX BUBYEHHS JacTb 3MOry eeKTMBHO BnMBaTH Ha
[00pobyT XBOPHX.

JloBeaeHo, Lo NaLieHTy 3i LLoaeHHUMM abo LLOTUXHE-
BWMW CUMMTOMaMM CTEHOKapAil MatoTb HIDKYi MOKa3HWKM
AX (p < 0,001) Ta 6inbLui disnyHi oomexeHHst (p < 0,001)
MOPIBHSIHO 3 XBOPMUMM 6€3 CUMNTOMIB CTeHOKapAii — BABIvi
BULLi LWaHeK Ha kpaly AX (cniseigHoweHHs wakcie (OR)
2,39, 95 % posipuuii inTepsan (Ol) Big 1,76 go 3,25), y 5
pasiB KpaLLe CNpUAHATTS 3ararnbHoro ctaHy 3qopos’s (OR
5,45, 95 % [l Big 3,85 po 7,73) [3,5].

BcraHoBunum, Wwo noripweHHs AX HesanexHo nos’s3a-
He 3 aenpecusHM HacTpoeM (OR 6,08, 95 % [I: 2,92-12,7)
abo Tpueoroto (OR 8,66, 95 % [I: 3,77-19,89) y nauieHTiB 3i
C1Cr, a Takox 3 noegHaHHAM Lmx posnagis (OR 33,58, 95 %
Ol: 15,5-72,6) [7]. TpuBaniwmin nepebir 3axBoproBaHHs,
HECNPUSTIIBIIA NPOTrHO3, CYNYTHS CEepLIEBa HEAOCTATHICTb
(CH) ictoTHo noripwytote AXK naujieHTiB noxunoro Biky
(p <0,001)[6,10].

3a3Haunmo, Lo peBackynapu3aLis 3MEHLLYE MposiBu
C1Cr, 3anobirae po3BUTKy KOPOHAPHMX iHLMAEHTIB, ane 3Hu-
KEHHS chisnyHoi akTBHOCTI Ta AXK 3anuwatotscsa npobre-
MOI0 HaBITb NiCNA ONTUMArbHOI peBacKyNApM3aLii, i Lie Takox
€ EKOHOMIYHUM TSirapeM Ans cdhepy OXOPOHM 300poB'a [4].

Merta poboTu

JocniguTy sIKicTb XUTTS XBOPWX Ha CTabinbHy CTeHoKap-
Zito 3anexHOo Bif PO3MOAiNy 3a BikOM, CTATTHO Ta TSXKKICTIO
CTeHoKapail.

Marepianu i MeToAH AOCAIAKEHHA

[locnigpkeHHs 3giicHUNW BiGNOBIAHO OO CTaHAAPTIB Ha-
NEeXHOI KNiHIYHOT NPaKTUKK Ta NpUHLMNIB [enbCiHCbKOT
Jeknapauii Ha 6asi ObracHoro KOMyHarbHOro Hekomep-
LiiHoro nignpuemcTaa «YepHiBeLibKMin 0BnacHiA KNiHIYHWIA
KapaionoriyHni LueHTpy. Iicns oTpumanHs iHhopmoBaHoi
3rogn obcTexunu 78 naujeHTiB 3 00’eKTMBI30BaHUM fia-
rHosom CTCr I1'i Il dyHkuioHansHoro knacy (PK) (vono-
Biku — 55,13 %). Bik y4yacHukiB y cepeaHbOMy CTaHOBWB
50,33 = 0,53 poky, cepeaHs TpuBanicTb 3aXBOPIOBAHHS
—4,65 0,31 poky.

Ycix XBOpUX NOZINUN Ha ABi KNiHiYHI rpynun: neplua —
naujeHTy 3 nigeuwwenHam AX (57,69 % sunagkis), opyra
— xBopi 6e3 amiH AXK (42,31 % Bunapkis). Ha novartky i ye-
pes3 TpW MiCALLi CNOCTEPEXeHHS BCIM NaLlieHTam 34iNCHUNN
KniHiYHe, nabopaTtopHe, IHCTPYMeHTamnbHe AOCHimKEHHS,
BU3Haumnm XK.

MegavkaMeHTO3Hy Tepanito npu3Hayanu BCiM XBOPUM
3rigHO 3 YHichikoBaHUM KITiHIYHMM NPOTOKONOM MEPBUHHOI,
BTOPUHHOI (Crewjani3oBaHoi) Ta TPETUHHOI (BUCOKOCTEL-
anisoBaHoi) megunyHoi gonomorn «CrabinbHa iwemivHa
xBopoba cepLisi». Boa Bkntovana B-agpeHobnokaropm (Bi-
conponon y 4o6oBi 4o3i 5 mr), iHribitopy AM® (nisnHonpun
y fobosiii fosi 5 mr), auetuncaniuunosy kucnoty (75 mr
Ha foby) Ta cTaTuHK (aTopBacTaTuH y Ao6oBil 4o3i 20 Mr).
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EKI™ peectpysanu Ha 12-kaHanbHOMY enekTpokapaio-
rpacpi KOKAPO-200 (YkpaiHa), ouiHioBanM BUPaXeEHICTb
iLIeMIYHMX 3MiH 3@ NOKa3HWKOM CyMapHOT iLemii Miokapaa
(>ST) Ta HasBHICTIO apUTMiIlA 3a yCTaneHUMK NpaBuiamMu.
YTouHeHHst ®K cTeHokapgii, OLiHI0BaHHS (YHKLIOHANBLHOMO
CTaHy nawjieHTiB 30iiCHWNKW 3a LOMOMOroto Npobu 3 1o30Ba-
HWM DI3NYHNM HAaBaHTaXeHHAM — BerioepromeTpii (BEM) Ha
Benoeprometpi Kettler, komnnekci Kapgio+ 3 BUsHa4eHHAM
noporoBoro HaeaHTaxeHHs (MH), BukoHaHoi pobotu, 3 ST
Ha EKI™ HaBaHTaxeHHs. TpaHCTopakanbHy exokapgiorpa-
chito (ExoKT") BkoHanw 3a 3BM4aiiH1M NPOTOKONOM (anapat
Philips HD7) ans oujHI0BaHHS CTPYKTYPHO-(DYHKLiOHamNb-
HOrO CTaHy Kamep cepus, CUCTOMIYHOI (PYHKLii NiBOro
wnyHouka (J1LU), Bu3Hauunm kiHueswii cuctonivnuia (KCO)
i KiHUEeBWI aiacToniyHmi po3mipy (KOO) niBoro wiyHouka,
TOBLUMHY MiXLLINYHOYKOBOI NEPETUHKY B JiacTOmNy, TOBLUMHY
3apaHboi cTiHkv J1LW A, dopakuito Bukmay (SB) MLL; Tunm reo-
meTpii JILL Bu3Hayanm 3a A. Ganau (1992) y mogudikauii
R. Devereux. IHgekc macy Tina (IMT), BMICT xonectepuHy
(XC), XC ninonporteigis Bucokoi winbHocTi (JINBLL) i nino-
npoTeipiB HM3bKoI LWinbHocTi (JIMHLL), Tpurniuepwais (TI)
Yy KpOBi BU3HaYanu 3a BifOMMMW METOZAMM.

AXK ouiHroBanu 3a 10Nomoror aHketn SF-36, Lo ckna-
fanacs 3 11 poaginis. Pesynsrat HaBedeHo 5K OLiHKK B
6anax sig 0 o 100 3a 8 wkanamu. Buwa ouiHka Bkasye Ha
kpaLy AXK, BigcyTHiCTb 0OMexeHb, Bignoiaae 50 6anam i
GinblLue. KinbkicHO oLUiHIOBanK Taki NOKa3HWUKK: 3aranbHui
cTaH 3a0poB'a (3C3), disnyne dyHKUiOHyBaHHS (PP), po-
nboBe isnyHe yHKLioHyBaHHsA (PP®) Ta iHTEHCHBHICTL
6onio (IB), — Lo xapakTepnsyBanm Misu4HNA KOMMOHEHT
300poB’s. BusHayanm Takox couianbHe gyHKUiIOHYBaHHS
(C®), ponboBe emoLiiiHe yHKLioHYyBaHHS (PED), camo-
ouiHKy ncuxiyHoro 3gopoe’st (M3), xuTTegathicTb (K3),
LLIO XapaKTepn3yBanm NCUXOMOriYHy CKNaaoBy.

OnwcoBa cTaTucTUKa HaBeAeHa K CepeaHi 3HaYeHHs
(M) Ta ixHi noxwbku (M) Ans KiNbKiCHUX NokasHukiB, abco-
TIOTHI Ta BiGHOCHI KifIbKOCTi — 4151 KaTeropianbHUX 3MiHHMX.
BiporigHiCTb pidHWL KinbKICHUX NOKa3HWKIB BU3HaYanu 3a
ponomoroto t-kputepito CTblogeHTa ans BUbIpoK 3 Hop-
maribHUM po3noainom, kputepito MaHHa—BiTHI ans BUGIpoK,
po3nozain Skux BiAPI3HABCA Big HOpManbHoro. BiporigHicTb
Pi3HWUI NS kaTeropianbHUX 3MiHHWX BU3Ha4Yanu 3a go-
MOMOrOK KYTOBOro nepetBopeHHs dilepa Ta Kputepito
xi-kBagpart [MipcoHa. BigMiHHOCTI BBaXxanu BiporigHumu,
Akwo p < 0,05. CTaTucTUYHWIA aHani3 pesynbTaris 3giic-
Hunwn, BukopmcTtasLum Microsoft® Office Excel.

Pe3yabTati

lMopiBHAHHS MOKa3HWKIB 300POB’S MOKa3arno, Lo Y Yormo-
BikiB 4OCTOBIpHO BULLi nokasHukm 3C3 (p < 0,001), PE®
(p <0,001), K3 (p < 0,001) i camooujHka M3 (p < 0,001).
[HLLi NOKa3HMKM He Manu BiporiaHUX BigMIHHOCTEN 3a CTaT-
To (mabn. 1). Y YonoBikiB NCUXIYHWIA KOMMOHEHT 300POB’S
(MK3) BiporigHo BUWMIA Yepe3 Taki Mokas3HukM, sk X3
(p <0,001), M3 (p <0,001)i CP (p =0,028). O6MexEHHS
wono PE® B win rpyni maibke He Bussunm (p < 0,001). Mig
yac OLiHIOBaHHS (Di3MYHOTO KOMMOHEHTa 3A0poB's (PK3)
BusiBunK, Wwo 3C3 TakoX BIpOrigHO BULLMIA Y Wi rpyni
(p < 0,001). 3HaueHHs |B He Mano OOCTOBIPHOI Pi3HML
B rpynax (p = 0,487). ®® i PO® He 3anexarb Big craTi
(p=0,848ip=0,571 BignosigHo).
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Tabnuus 1. OuiHoBaHHS AKOCTi XXMTTS B reHAEpHOMY, BIKOBOMY PO3MOini 3anexHo Bif (yHKLIOHaNbLHOro cTaHy CTabinbHOi CTeHoKapAii Ta CTyneHst
cepueBoi HeJOCTaTHOCTI

Mokaauuku CtCr

30poB’S, @K,

6anu n=45

3C3 30924180 42304157 0000 38474185 3541£179 0238 4084207 34794160 0023 39864171
olo} 47136225 47984225 0848 51324237 4373£192 0015 61884213 3914+113 0000 5275212
Pod 125£355 1408£349 0571 19704415 537+216 0003 3094507 169£010 0000 1921+365
PE® 28511675 83524535 0000 5591+702 6017731 0678 5409+823 6060644 0538 60894633
Co 4815+057 5052089 0028 48674081 5012:074 0189 4868+1,00 5002+065 0264 4922072
[ 2941221 3093+178 0487 3401£218 2950£172 0108 4213£243 2585108 0000 35384197
X3 409100 50024107 0000 4587+133 4566102 0903 4675£166 4537090 0469 4625119
Camooyka 3~ 5697+141 66584111 0000 61504130 6266132 0532 6149£159 62694107 0533 62404123

E R

il

n=17 n=18 n=21 n=22
3235169 0003 32241247  2975+270 0501 4626+192 3842214 0009
30474153 0000 5130£322 4282269 0048 52341364 4366+261 0,050
266£186 0000 1729550 278+078 0011 2281+645 691301 0028
53161829 0468 25624853 3336+1144 0594 9121£600 75941810 0141
4936083 0902 4810087 4938+067 0249 5025+144 4984£112 0822
2613:144 0000 3455£353 3142£233 0462 3406+254 2789+234 0077
4478108 0364 4112137 471£151 0768 5212+175 4746+118 0031
61244121 0502 57174145 5806181 0704 67584163 6461146 0,178

Ta6nuus 2. KniHiyHa xapakTepucTika nauieHTiB 3 pi3HO AMHAMIKOK SIKOCTi XUTTS

Moka3sHuk, AkicTb XuTTA
OAMHULI BUMIPIOBaHHS He 3miHunacs, n (%)

AKicTb XuTTA
nigsuwmnacs, n (%)

Bik, pokut (M £ m) 49,66 + 0,74 51,19+0,72 0,143
XKiHku, n = 35 20 (57,1) 15 (42,9) 0,204
Yorosiku, n = 43 24 (55,8) 19 (44,2) 0,226
C1CT Il ®K, n = 45 14 (31,1) 31(68,9) 0,010
Al n=58 33(56,9) 25(43,1) 0,151
CHIIA, n =26 7(26,9) 19(73,1) 0,020
MopywerHs putmy, n =41 21(51,2) 20 (48,8) 0,438

Monogwwi Bik xapaktepuayeTbest BuLmmM GK3, ockinb-
kv BiporigHo Ginbwmvn € O i PO® (p < 0,001 ana obox
nokasnukis). 3C3 Ta Ib He BigpisHanucs B 060X BikoBMX
rpynax (p = 0,238 i p = 0,108 BignosigHo). MK3, 3a Hawummm
[aHUMK, He 3anexuTb Bif BiKY, OCKIfbKW B Pi3HUX BIKOBMX
rpynax He BUSIBANW 3HadyLLi BigmiHHOCTi PE®, C®, K3 i M3
(p> 0,05 gns Beix nokasHukis). Mig Yac noginy Ha nigrpynu
3a BiKOM y Mexax rpyn 3a CTaTTio BCTaHOBWNW: B nigrpyni
XIHOK MonogLworo Biky BuwmMM € ®K3 uyepes BiporigHo
GinbLi OO i PO (p = 0,048 i p = 0,011 BignosigHo). 3C3
Ta IB y xiHOK He 3anexarb Big Biky (p = 0,501 i p = 0,462
BiZNOBIAHO). Y migrpyni Yonosikis monoAaworo Biky ®K3
TaKoX BULLMIA Yepes BiporiaHo GinbLwi 3C3 (p = 0,009), POd
(p=0,028)i 9 (p =0,050). He BU3Ha4MNM BIpoOriaHY piHu-
uro 3a Iby rpynax (p = 0,077). Y 4onosikiB MOMOALLOTO Biky
3acpikcyBanu BiporigHO BULWMiA nokasHuk XK3 (p = 0,031).
3HaverHs PE®, M3 i CO He manu [OCTOBIPHOI PisHML
(p=0,141; p=0,178; p = 0,822 BignoBigHO).

MauieHTn 3 piarHoctoBaHUM BUmMM PK CTCT MatoTb
icToTHe 06MexeHHs K — Hkunin PK3 3a Bcima nokasHu-
kammn (3C3-p =0,023, dd -p < 0,001, POO —p < 0,001,
IB - p <0,001). B oci6 i3 CTCT Il ®K He BusiBuUIM gocto-
BipHY pi3HMLt0 3a nokasHukamu PE® (p = 0,538), X3
(p=0,469), CP (p=0,264) Ta3 (p = 0,533). AHaniz AK
3anexHo Bif cTyneHs BupaxeHocTi CH B1siBMB BiporigHy
Pi3HULII0 NOKa3HWKIB i3U4HOr0 KOMMOHEHTA: 3 MiABULLEH-
HAM cTyneHs BupaxeHocTi CH BiporigHo noriplysanucs
3C3 (p =0,003), ®P (p < 0,001), POP (p < 0,001) Ta Ib
(p <0,001).

HassHicTe HagMipHoi Baru Tina (3a IMT) xapakTe-
pU3yeTbCst 0OMEXEHHSM (i3nyHOro (BiporigHO HMXYi
nokasHuku OO (HagmipHa maca — 44,76 + 1,61, Hopmarns-
Ha — 55,55 + 3,75, p = 0,010) Ta Ib (HagmipHa maca —
28,92 + 1,22, HopmanbHa — 40,11 £ 3,97, p = 0,008)) Ta
MCUXIYHOTO (BIpOTiAHE 3HKEHHS Noka3HukiB M3 (HagmipHa
maca - 60,72 0,98, HopmanbHa — 64,97 £ 1,94, p = 0,053)
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300pOB’sl. |HLWi NOKa3HWKM He Manu BiporigHOi pisHULI B
rpynax AOCHimMKEHHS. FK CBigUMTb KNiHIYHa XapaKTepucTika
nauieHTie, nigeuwleHHs AXK He 3anexuTb Big cTaTi (KiHKu
- p = 0,204, yonosikn — p = 0,226) Ta Biky (p = 0,143).
YacToTa noninweHHa AX BiporigHo BuLa B NaLjeHTiB i3
Hwxyum K cteHokapaii (p = 0,010), meHw Tsxkoro CH
(p =0,020), ane He 3anexuTb Bi HASBHOCTI apTepianbHOI
rinepteHaii (Al) i nopywweHs putmy (p = 0,151 i p = 0,438
BiANOBIAHO). KNiHiYHY XapaKkTepucTUKy NawjieHTiB 3 Pi3HOK
AnHamikoto AXK HaBeneHo B mabnuui 2.

3HuxeHHs piBHS 3arancHoro XC (MopiBHAHO 3 Migsu-
LLEHHSIM LIbOrO NOKa3HMKa) CYNpOBOMLKYETLCS NOKPALLEH-
Ham | ©K3, i MK3: gocToBipHO YacTiwmm noninweHHsm CP
(15,0 % Ta 0,0 % Bunaakis BignosigHo, p = 0,017), 3C3
(100,0 % Ta 77,78 % BignosigHo, p = 0,003), ®® (85,0 %
Ta 55,6 % BignosigHo, p = 0,007), P®® (89,7 % i 55,6 %
BignosigHo, p = 0,001), K3 (70,0 % i 44,4 % BignoBigHo,
p = 0,030). He BusiBUNK LOCTOBIpHY Pi3HWLIO B NaLieHTIB
3i 3HMKeHHsIM XC i nigBULLEHHAM LbOro nokasHuka 3a M3
(52,5 % Ta 33,3 % Bunagkis BignosigHo, p = 0,105), PE®
(32,5 % 1a 33,3 % BignosigHo, p = 0,943) Ta Ib (87,5 % Ta
88,9 % signosigHo, p = 0,856) (puc. 1).

3HuxeHHs piBHA TI (MOPIBHSHO 3 NiABULLEHHAM LibOro
MnoKasHuKa) acouitoeTbest 3 noninweHHam ®K3: siporigHo
yacTiwmm nokpatyeHHsam 3C3 (96,0 % i 73,3 % Bunaakis
BignosigHo, p =0,008), PO (75,0 % Ta 53,3 % signosigHo,
p = 0,058). He B1siBUNM AOCTOBIPHY Pi3HULIEO MiX rpynamm
nauieHTiB 3i 3HWKEHHAM piBHA TI i 0ro 3pocTaHHAM 3a
nokasHukamu OO (50,0 % 1a 61,3 % BuNaakis BiANOBIAHO,
p=0,400) Ta I6 (84,0 % Ta 73,3 % BignosigHo, p = 0,263).
LLlogo MK3, To BCTaHOBWM BipOriAHO YacTillie NOKpaLLeHHS
X3 (44,4 % 1a 70,0 % BignosigHo, p = 0,030). IHwi nokas-
Hukm MNK3: CP (16,0 % Ta 6,7% BignosigHo, p = 0,220),
PE® (36,0 % Ta 33,3 % BignosigHo, p = 0,812) Ta M3
(40,0 % Ta 33,3 % BignosigHo, p = 0,561) — ROCTOBIPHO He
BigpisHanucs (puc. 2).

[NpoaHaniayBaBLUM NOKA3HWKM IHCTPYMEHTAITbHIX METO-
[JiB 0OCTEXeEHHS NaLieHTIB, iXHi 3MiHW Ha NoYaTKy Ta B KiHL
JocnimkeHHs (4epe3 3 micsui), BCTaHOBWUU: AOCTOBIPHI
3MiHu y rpyni 3 migsuiieHHam XK sinbynucsa ans BEM: MH,
Bt (p < 0,001) Ta po6oTa, kK (p < 0,001). MokasHuk 3 ST
AaHi ExoKI™ He manu focToBipHUX 3MiH. OgHaK, NOPIBHSBLLN
MOKa3HWKW Ha MovaTKy AOCMIMKEHHS Y LMX ABOX rpynax,
BCTAHOBMINM BIPOriAHO KPaLLli MOKa3HUKW IHCTPYMEHTaNbHUX
MeTOoAIB Y rpyni i3 noninweHHam AX, kpim 3HayeHHs Y ST
(p = 0,270). XapaKkTepuCTHKy pesynbraTiB iHCTPyMEeHTanb-
HUX JOCTIDKEHb NALIEHTIB rpyn i3 pisHo AnHaMikoto AXK
HaBeaeHo B mabnuui 3.
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CaMooLiiHKa NCUXIYHOro 300POB’A
p

OpwuriHaAbHI AOCAIAXKEHHS

‘— 52,5 %
33,3%

KutTtespgaTHictb

‘— 70,0 %
44,4 %

IHTeHcMBHiCTb Bonto

‘— 87,5 %
88,9 %

CoujansHe yHKLiOHyBaHH 0,0 %

Porbose emoLiiiHe hyHKLiOHYBaHHS

I 150 %

‘— 325%
333%

Ponbose ¢hianyHe yHKLOHYBaHHS

‘— 89,7 %
55,5 %

®isnyHe PyHKUIOHYBaHHS

‘— 85,0 %
55,6 %

3aranbHui CTaH 30opoB’s

‘— 100,0 %
77,8 %

0% 10 %

B 3X 3HM3MBCA

20% 30% 40%

@ 3X 3pic

5% 60% 70% 80% 90% 100 %

Puc. 1. 38’330k Mix 3MiHaMM 3arafibHOr0 XonecTepuHy KpOBi Ta NOKPALUEHHSIM SKOCT KUTTS.

CamooLliHKa NcuxiyHoro 3nopoB’s

‘ 33,3 %

40,0 %

KutTesgaTHicTb

‘— 70,0 %
44,4 %

IHTeHcMBHiCTb Bonto

‘— 84,0 %
73,0 %

CoujianbHe dyHKLiOHYBaHHS

PorboBe emoLiiiHe hyHKLiOHYBaHHS!

‘ 16,0 %
6,7 %
‘ 33,3 %

36,0 %

Ponboge ¢hiznyHe yHKLiOHyBaHHS

‘— 750 %
533%

®isnyne yHKLIOHYBaHHS

‘— 60,0 %
50,0 %

3aranbHui CTaH 30opoB’s

‘— 96,0 %
73,3 %

0%

W 3aranbHi Tpurnigepuamn 3HU3UNues

Puc. 2. 38'A30K Mix 3MiHaM1 TPUIMILEPWAIB KPOBI Ta AKOCTI XUTTS.

[MopiBHSIBLUM NOKA3HWMKM NaLlieHTiB 3i 30inbLueHHam OB JLL
i xBOpMX 6e3 Takux 3MiH, BCTAHOBMIM JLOCTOBIPHO YacTiLUe Nig-
BueHHs OK3 3C3 (100,0 % Ta 88,0 % eunagkis, p = 0,035),
&P (100,0 % Ta 65,3 % BignosigHo, p < 0,001), PO® (100,0 %
T1a 75,7 % BignosigHo, p = 0,002) Ta I6 (100,0 % T1a 81,3 %
BignosigHo, p = 0,007). MK3 npu uboMy noninLLyeTLCA Biporia-
HO yacTiLue 3a nokasHukammn CO (9,3 % Ta 0,0 % BignosigHo,
p=0,065), K3 (100,0 % 12 58,7 % BignosigHo, p < 0,001), N3
(75,0 % Ta 42,7 % BignosigHo, p = 0,006), 6e3 3HauyLLmX Big-
MiHHocTei 3a PE® (50,0 % Ta 37,3 % BignosigHo, p = 0,284)
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10 %

20% 30% 40% 50% 60% 70% 80% 90% 100%

@ 3aranbHi TpUrnigepuamn apocnu

(puc. 3). 36inbleHHs MH (nopiBHSHO 3 xBopUMM 6€3 3MiH
L{bOr0 MOKa3HMKa) Y NaLEHTIB acOLiOETLCA 3 JOCTOBIPHIM M0-
kpatueHHam ®K3 (3C3 (94,4 % ta 71,4 % Bunapkis BionoBigHO,
p=0,011), P (80,6 % Ta 38,1 % BignosigHo, p < 0,001), PGP
(91,7 % Ta 52,4 % BignosigHo, p < 0,001) Ta Ib (83,3 % Ta
57,1 % signosigHo, p = 0,017)) Ta MK3 (C® (11,1 % 1a 0,0 %
BignosigHo, p = 0,043), K3 (69,4 % Ta 38,1 % BignosigHo,
p =0,009), N3 (55,6 % Ta 28,6 % BignosigHo, p = 0,022)). He
BUSIBINM BIPOTiZHY Pi3HWLIIO MiX rpynamu 3a nokasHukom PE®
(36,1 % Ta 23,8 % BignosigHo, p = 0,261) (puc. 4).
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. . , 75,0 %
CaMoOLiHKa NCUXIHHOTO 30POB's ‘ 42,6 %
; 100,0 %
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Puc. 3. 38’330k Mix 3MiHaM1 dpakuji BUKZY NIBOrO LLAYHOYKA Ta SKOCTi KUTTS.
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H MNoporoBe HaBaHTaXXEHHS 3pOCno @ MNMoporoBe HaBaHTaXXEHHS He 3MIHWUNOCS

Puc. 4. 38'A30K MiX 3MiHaM1 NOPOrOBOTO HABAHTAXEHHS Ta AKOCTi KUTTA.

Tabnuus 3. XapaktepucTuka pesynbraTis iHCTPYMeHTanbHWUX JOCHimKEeHb NaLieHTIB rpyn i3 pi3HOK AMHAMIKOK SKOCTI XUTTS

Nokaamn, Sicrs wurs apocra, n = 45 p
CRAULLALL Movatok HanpwukiHui MoyaTok HanpukiHui MiX rpynamu
EUNIDIOBAHIE CNOCTEpeXeHHs CNOCTEpeXEeHHs CMOCTEPEXeHHs CMOCTepeXeHHs GEVMERELY)

Y ST, Mm 1,02+0,28 0,59 +£0,21 0,217 0,78 +0,27 0,66 0,21 0,714 0,270
KOO JIL, mn 104,83 +2,98 104,31 £ 3,45 0,910 117,27 £ 5,80 124,69 + 6,62 0,402 0,030
KCO LW, mn 4125174 40,02 1,87 0,629 49,04 + 3,09 53,06 + 3,61 0,401 0,015
©B JIlW, % 60,18 0,61 62,26 £ 0,54 0,073 58,15+0,79 58,63+ 0,88 0,751 0,024
IMH, Br 82,12+6,22 126,10 £ 6,80 0,000 60,03 +6,74 67,563 +7,69 0,466 0,009
Poborta, Kbk 25,75+2,93 4559 + 3,24 0,000 16,34 £ 3,08 17,95 £ 3,31 0,723 0,015
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06roBopeHHsA

JDocnimxerHs AXK y yonosikis nokasano: MK3 e siporigHo
BULLMM Yepe3 Taki nokasHuku, sk X3 (p < 0,001), M3
(p <0,001), PE® (p < 0,001) i C® (p = 0,028). ImoBipHO,
Lie 3yMOBIEHO KpaLLM NCUXOEMOLLIAHAM CTAHOM, MEHLLIOK
CXMNBHICTIO A0 TPUBOXHUX NepexunBaHb [6], MEHLIMM emo-
LiHUM CMPUAHATTAM XBOPOOM, WO 36iraeTbCs 3 BUALLMM
piBHeM chisnyHoi cknagosoi AXK yepes nokasHuk 3C3
(p < 0,001). 3HmkeHHs AX y nauieHTiB i3 AenpecBHUM
YM TPUBOXKHUM HACTPOEM KOPENHOE 3i 3pOCTAHHAM PUMNKY
BWHUKHEHHS CEPIO3HNX CepLEeBO-CyanHHUX nogii [7]. Lie
00r'pyHTOBYE BpaxyBaHHS BiAMIHHOCTE 3aneXHO Bi CTaTi
nig vac BeaeHHst navjenTis 3i CTCT.

MporHo30BaHO, MOMNOLLLNIA Bik XapaKTepU3yeTbCs BU-
M ®K3 npu BiporigHoMy 3poctaHHi i Pe® (p < 0,001
Ans obox nokasHukie). MpoaHaniaysasLum MK3, 3asHaunmo,
LU0 BiACYTHICTb 3HaYyLLMX po36ixHOCTEl nokasHukiB PED,
C®,2K3iM3 (p>0,05) Bkasye Ha HU3bKMIA BNIMB NCUXIYHOT
cknapoBoi AXK 3anexHo Big Biky naujeHTa. [loBeaeHo, Lo
0cobun MOXuUMoro Biky MatoTb JOCTOBIPHO Hk4y SXK [4].
IMOBIPHO, Lie 3yMOBNEHO COLjianbHO CKIaaoBoLo, piBHEM
[0X0fly YW HaBIiTb MICLIEM MPOXVBAHHS.

Mig yac noainy Ha BikOB NiATPYNY B MEXaXx rpyn 3anexHo
Bif CTaTi BCTAHOBUNK: Y NiArpyni XiHOK MONOALIOTO BiKY BU-
wum € OK3 (4epes BiporigHo GinbLi @O i POP —p =0,048 i
p = 0,011 BignoBigHO), BNNMB NCUXOMOTYHOI CKITaA0BOI He 3a-
ikcoBaHo. MomibHi pesynbTaTy, Lo BKadyoTb Ha i3N4HNIA
KOMMOHEHT SK, BUSBNEHO B Nigrpyni HOMoBiKiB MOMOALLIOMO
BiKy (4epes BiporiaHo By 3C3 - p = 0,009, PGP —p=0,028,
®d — p = 0,050). Omxe, MOMOALLMIA Bik y Mexax 060X rpyn
nigreepavs Bnnme came OK3 Ha AXK nauieHTis.

BcTaHoBneHo, Lo nawieHTyt 3 AiarHoCTOBaHUM BULLIMM
®K CTCT MatoTb 3HauyLLe 0bmexeHHs K, 30kpema Hukami
®K3 3a Bcima nokasHukamu: 3C3 (p=0,023), dd (p <0,001),
Po® (p <0,001) Ta Ib (p < 0,001). B oci6 i3 CTCT Il ®K He
BWSIBNEHO BIpOTiZHY Pi3HULIEO 32 MOKa3HMKaMK, L0 Xapak-
Tepu3ytotb MK3. Cxoxy TeHOeHLilo BCTAHOBMEHO Mg, Yac
aHanisy nokasHukis XK 3anexHo Bif CTyneHs BUpaxeHoCTi
CH. Tak, BuSBWMW OOCTOBIPHY PI3HULIO Yepe3 3HUKEHHS
3C3 (p = 0,003), ®® (p < 0,001), POP (p < 0,001) Ta Ib
(p<0,001), wo nigTBepmXye 3Ha4yLLmii Binme OK3 Ha XK.

OcHoBHa meTa nikyBaHHs CTCT — 3MEHLLEHHST KMIHIYHWX
NPOSIBIB, PO3LUMPEHHS (i3N4HOI CKNaaoBoi, LLO CnpusTuMe
noninwenHio A nauienta. Motpebye BUBYEHHS piBEHb
XK, oro 3anexHicTb came Bif MiKyBarnbHOI TakTUKK, 30-
Kpema um € BigMiHHOCTI AXK nauieHTiB, SKUM 34INCHIOTb
iHBA3MBHi YW MeaUKAMEHTO3HI BTPYYaHHS!, OCKiNbKN BUCHO-
BKW HU3KW JOCTimKeHb foBoni cynepeynysi [8,9].

HasBHiCTb HagMipHOi Macw Tina xapakTepuayeTbes
0OMEXEeHHSIM (i3UYHOrO Ta NCUXIYHOMO KOMMOHEHTIB
3nopoe’s: ®O (p =0,010), IB (p = 0,008), M3 (p = 0,053).
Lle nigTBepmkye 3anexHictb AX Big 0box cknagoBux Ta
06r'pyHTOBYE BMBIP KOMMMEKCHOrO Miaxody [0 Kopekui
chakTopiB, LLO MatoTb 4OBEAEHW €(HEKTUBHII BB LLIOJO
3anobiraHHs nporpecyBarHio CTCT [2].

MMo3uTunBHY AnHamiky SXK cnoctepiranu geLuo yacTille
B 0Ci0 i3 Hxumm OK cteHokapgii (p = 0,010), MeHW Tsx-
koto CH (p = 0,020) HesanexHo Big cTarti, HasBHOCTI Al i
MOPYLUEHb PUTMY.

MNpoaHanisyBaBLUK pe3ynbTaTh iHCTPYMEHTaNbHUX
MeTOfiB 0BCTEXEHHS NALEHTIB, IXHi 3HAYEHHS Ha MOYaTKy
Ta B KiHLi AOCNiMKEHHS, BU3HAYUAW: BipOrigHi 3MiHW y rpyni

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.
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3 nigeuweHHsam AX sinbynucs BHacnigok amiHu MH, Bt
(p < 0,001) Ta nokasHwuka poboTu, kx (p < 0,001). Mopie-
HSIHHS MOKa3HWKIB Ha MoYaTKy JOCHiMKEHHS B 0BOX rpynax
BWSIBWIO JOCTOBIPHO KpalLLli pe3ynbsTaTyl iHCTPYMEHTamNbHIX
MeTogiB y rpyni 3 nigauiueHHam AXK. OTxe, BlacHe gianyHi
MOXIIMBOCTI OpraHiamy Hambinblue BigObuBanm no3uTuBHi
3MiHV Ta noninwweHHs AXK y Lux nauieHTis, NigTBepmXyBan
hakT BNNMBY hi3MHOrO KOMNOHEHTA 300POB’s Ha nepebir
i NporpecyBaHHs 3axBOPIOBaHHS!, 0COBNMBO B XBOPUX BU-
cokoro puawky [1]. MoninweHHs XK Binbynocs B navjieHTis
i3 HUKYMM novaTkoBKM piBHeM 3aranbHoro XC (p < 0,05),
a Takox Hux4um pisHem XC JMBLY, (p < 0,01). MoauTueHa
AnHamika AXK acouiroBanacs 3i 3HuxeHHsM 3aranbHoro XC
(p<0,01), XC NMHLL (p < 0,05)i TT (p < 0,05).

36inbLieHHs OB T acouitoeTbCs 3 NOKPALLEHHAM i
®K3, i MK3 npwu BiporigHomy nigsuwenHi 3C3 (p = 0,035),
o0 (p < 0,001), PP (p = 0,002), I6 (p = 0,007), CP
(p =0,065), 3 (p < 0,001), M3 (p = 0,006). 36inbLUIEHHS
IMH (nopiBHsaHO 3 NauieHTamu 6e3 3MiH Lboro NokasHuka)
Y XBOPYX acoLtETLCS 3 AOCTOBIPHUM noninweHHsm 3C3
(p=0,011),00 (p<0,001), PO (p<0,001), 16 (p=0,017),
Co (p=0,043), X3 (p=0,009), M3 (p=0,022), ninTBepmxye
TEeHAEHLt0 nonepenHix BUSBMNEHUX 3MiH.

MpoaHanisyBaBLUM pesynbTaTi, NPUNYCKAEMO, IO
3MEHLLIEHHS! BTOMM, PO3LLUMPEHHS! PyXOBOI aKTUBHOCTI, 36imnb-
LeHHs obcsary BUKOHaHOI poboTK, 3pocTaHHs nobyToBoi
aKTWBHOCTI, COLjianbHOMO KOHTaKTY Ta PiBHS CMiNKyBaHHS
iCTOTHO nokpaluath XK nauieHTis.

BucHoBKH

1. Mo3nTMBHa OMHaMiKa SKOCTi XKUTTS acOLLiETHCA 3
HVXYMM PYHKLIOHAMBHUM KNnacoM CTabinbHoi CTeHoKappii,
MEHLLIOIO TSKKICTIO CEepLEBOi HegoCTaTHOCTI, CNpUATIK-
BWMW 3MiHaMM NiNiAHOTO CNEKTPa, 3pOCTaHHAM dpaKLii
BUKWZY NIBOrO LUMYHOYKa Ta MOPOrOBOTO HaBAHTAXeEHHS
BENTOEProMETpii.

2. ®isnyHa cknagoBa 340POB’S € BU3HAYanbHOK B
SKOCTi XXUTTS XBOPWX Ha CTabinbHy CTEHOKapLito.

MepcnekTuBM NoaanbLWKNX AOCTiMKEHb NONAraTb y
CTBOPEHHI peKoMeHaLii, BpaxoBytoun BUSIBNEHi ocobni-
BOCTIi SIKOCTi XWUTTSI MaLlieHTiB 3i CTabinbHOK0 CTEHOKapaiEt0
i3 AndbepeHLiioBaHNM NigXo4oM 40 MEAMKAMEHTO3HOI Ta
HEMEAVKAMEHTO3HOI KOpeKLii HaBeAEeHMX 3MiH.
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OpwuriHaAbHI AOCAIAXKEHHS

The influence of occupational environment on formation of psycho-
emotional stress among remote pilots of unmanned aircraft systems

A. V. Shvets(2*CPEF 'V 'V, Kalnysh(2ACPE Q, V, Maltsev = 8¢P

Ukrainian Military Medical Academy, Kyiv, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;

E - critical revision of the article; F - final approval of the article

The aim of this study was to identify informative indicators and establish the level of perception of their impact on the formation
of excessive psycho-emotional stress among remote pilots of unmanned aircraft systems (UASs) (class 1 “Light”) during their
occupational activities.

Materials and methods. 41 servicemen aged 20-35 years old, who had experience in the management of UASs (class | “Light”)
and were involved in the performance of a wide range of functional duties as operators of the moving objects, were studied based
on the specially developed questionnaire (100-point scale) that reflected questions about the perception of the stress factor impact
during their occupational activities. Statistical analysis of data was performed by descriptive and nonparametric statistics, as well
as cluster, stepwise discriminant and factor analysis using the software package STATISTICA 13.3.

Results. Regarding the perceptions of “stress” factor influence, the UASs pilots (operators of moving objects) were divided into two
groups: group 1 could be conventionally called “hypersusceptible”, and representatives of group 2 — “hyposusceptible”. At the same
time, it was found that the resulting clustering of the data into two groups provided 99.9 % opportunity for further assignment of
new operators to the designated groups using the obtained supporting discriminant model (solving rules). The hidden factors have
been revealed that formed the functional state of the “hypersusceptible” UASs operators, which collectively explained 54.9 % of
the data variance, and “hyposusceptible” ones, which collectively explained 62.1 % of the original data variance.

Conclusions. Two groups of operators, “hypersusceptible” and “hyposusceptible” to the influence of stress factors have been
distinguished. The hidden factors that formed the functional state of the “hypersusceptible” UAS operators have been highlighted
(the first factor “formation of fear of death” (F11) had 33.2 % rate and the second hidden factor “susceptibility to sensory stimuli”
(F21), covered 21.7 % of the analyzed data variance). Two hidden factors that formed the functional state of the “hyposusceptible”
UAS operators have been identified (the first factor “concentration of attention to performance of the functional duties” (F1|) and
the second factor “increased responsibility for occupational activity results” (F2|). It has been established that there were radically
different mechanisms of their functional state regulation, and “hyposusceptible” operators were more adapted to the performance
of their functional duties due to the mechanisms of harmonizing their functional state and reducing experiences from the influence
of harmful stress-forming factors.

Bnaue ¢akropiB npodecinHoro cepepoBuLLa Ha GOPMyBaHHA NCUX0EMOLIWHOIO
Hanpy)XeHHA Yy 30BHILLHIX NiA0OTIB 6€3NiAOTHUX aBiaLiMHUX KOMNAEKCIB

A. B. WWBeup, B. B. KanbHuu, 0. B. Manbues

MeTa po60TH — BCTAHOBUTH IHPOPMATMBHI MOKA3HWMKW Ta BU3HAYNTK piBEeHb BigYYTTS IXHLOrO BNAMBY Ha POPMYBaHHS HaaMip-
HOrO MCUXOEMOLLIIHOTO Hanpy)XeHHs B 30BHILLHIX NinoTie 6e3ninoTHWX asifauiHux komnnekcis (BnAK) | knacy «Jlerki» nig vac
NPOECINHOI AiANbHOCTI.

Marepianu Ta metogu. O6cTexmnm 41 BincbkoBocnyx6oBus Bikom 20—-35 pokiB (yci — YoNoBiku), ki Manu JOCBIg ynpaBniHHS
BnAK | knacy «Jlerki» Ta Bynu 3anyveHi 4O BUKOHAHHS LIMPOKOTO CnekTpa NpodieciinHux 3aBaaHb. 3a cneuiansHo po3pobneHoto
aHKeTOH0, Sika BKMKOYana NuTaHHs LLOoAO Big4yTTs BNMWMBY CTPECOBUX (hakTopiB Mig Yac NpoteCinHoi AiNbHOCTI, OLiHIOBanNM iXHin
BnnvB 3a 100-6anbHoto WKanot Ha thyHKUIOHaNbHUIA CTaH (BpaxoByBasi OCHOBHI CTPEC-YMHHMKM, L0 MOXYTb MO3HAYUTUCH Ha
HagiNHOCTi BUKOHaHHS (PYHKLiOHaNbHUX 060B's3kiB onepatopis bnAK). CtatucTniHuiA aHanis gaHux 34iicHUIK, 3acTocyBaBLUN
METOAM NapaMeTpuyHoi (t-kputepint CTblofeHTa) CTaTUCTMKK, KNAacTEPHOTO Ta (haKTOPHOTO aHaniay, BUKOPUCTanM NakeT nporpam
Statistica 13.3.

Pesyniratu. [ins aHanisy pesynbraris LWoAo0 BpaxeHb onepatopis BriAK Big BnnvBy KOMMOHEHTIB (hakTopa CTpecy 3actocysanm
KnactepHuii aHania (metoa k-cepegHix). Onepatopis BIMAK noginunu Ha fgi rpynu: rpyny 1 MoxHa yMOBHO Ha3BaTu «rinepcnpuii-
HATIMBUMWY, @ NPELCTABHWKIB rpynu 2 — «riNOCMpUAHATIMBMMY . 3a BCiMa NapaMeTpamm LOCTIIKEHNX KOMMOHEHTIB CTPECY rpynut
BiOPI3HANMCS Ha y>Xe BUCOKOMY piBHi JOCTOBIPHOCTI. Pe3ynkratv noginy Ha rpyni 3 JONOMOrOK KNacTepHOro aHaniay NigTBepmKeHi
LLNSIXOM MOKPOKOBOTO AWUCKPUMIHAHTHOTO aHaniay. Busisunu, wo Takui nogin Ha agi rpynu gae 100 % 3mory 3aiicHioBaTi Hagani
cTpaTudikaLito HOBUX ONepaTopiB A0 TiEi UM iHLLOI rpynm 3a AOMOMOTOK OTPUMAHKX PO3B’A3yBanbHUX Npaswn. BuaHaunnm npu-
X0BaHi hakTopy, Lo hOPMYHTb (PYHKLIIOHAMNBHUIA CTaH «rinepcrnpuitHaTinemx» onepatopis BnAK, ski pasom nosicHiolots 54,9 %
Aucnepcii faHux, i «rinoCNPURHATIMBIXY, O Pa3oM NOsICHIOTb 62,1 % aucnepcii BUXiaHUX AaHKX.

BucHoBkuM. BraHaunnu agi rppynu onepatopis, LLO BiApi3HAOTLCS 3 BUCOKOH BIPOTiAHICTIO: «riNepCnpUHATIMBI» Ta «rinocnpuii-
HATNMBI» LIOAO BNAMBY KOMMOHEHTIB (pakTopy CTpecy. Buseunu npuxosaHi aktopu, Lo opMyoTb (YHKLIOHamNbHWIA CTaH
«rinepcnpuiaTanBmx» onepatopis bnAK i pasom nosichioloTb 54,9 % aucnepcii faHux (nepLumin hakTop — «hopMyBaHHS CTpaxy
cmepTi» (F11) mae Bary 33,2 %, Apyruii hakTop — «4yTIMBICTb 4O CEHCOPHYX nogpasHukiy (F21) oxonntoe 21,7 % aucnepcii).

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.
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BusHaunnu gsa nprxoBaHi haktopw, WO hopMytoTb DYHKLIOHAMNBHWIA CTaH «rinocnpuintHATAMBIUX» onepatopiB BnAK, ski pasom
nosicHIoTb 62,1 % aucnepcii BUXiBHUX AaHNX (NepLunii hakTop — «KOHLEHTPALLs YBaru 0 BUKOHaHHS NpodyeCinHux 060B's3KiBY
(F1}), apyrun chakTop — «nigBuLLEHa BiANOBILaNbHICTL 3a pe3ynbraTi NpodeciHoi gisnbHocTi» (F2|)). Busisunm kapauHansHo
pi3Hi MexaHi3amu perynsii ixHboro yHKLIOHANBHOrO CTaHy, a «riNOCMPUAHSTIMBI» onepaTopy BirlbLL NPUCTOCOBAHI A0 BUKOHAHHS!
npodbeciitHnx 060B'A3KIB B pe3ynbTaTi BMBY MeXaHi3MiB rapMoHisaLlii (yHKLiOHaNMBHOTO CTaHy Ta 3HUKEHHS NepexmuBaHb Bif

BNNMBY LUKIANMBIX CTPECOYTBOPIOBAIbHIX (haKTOopiB.

The use of unmanned aircrafts at combat environment
makes an extremely important contribution to the military
operation success, because the remote participation in such
conditions where there is no threat for life loss and health
of servicemen become a priority for all civilized armies of
the world [1,2]. It is known that all unmanned aircraft sys-
tems (UASs) as well as unmanned aerial vehicles (UAVs)
differ among themselves by class, purpose, type, location,
take-off and landing method, and type of flight control
system. In this study, we paid attention to the working con-
ditions of remote pilots (in general meaning — operators)
who manage such vehicles, which belong to the first class
of UAVs “Light” (maximum take-off weight up to 150 kg)
according to the rules for flying UAVs of the state aviation
of Ukraine (approved by the order of the Ministry of Defense
of Ukraine dated December 8, 2016 No. 66 [3]).

Effective occupational activity of operators is deter-
mined not only by the professionalism of the specialists, but
also by the conditions in which the task is performed. That is
why one of the leading factors in operational environment,
which significantly affect the quality of work and the health
of an employee, are those that contribute to psycho-emo-
tional stress raising among servicemen [4]. The analysis of
literature shows that the study of stress problem engages
the attention of many national and foreign scientists [3,5,6].
The development of stress at the workplace in a person
of any specialty leads to decreased working capacity,
and its long-term and systematic impact contributes to
the development of various diseases [7-9]. At the same
time, the working conditions of UAS operators remain
insufficiently studied, in particular, the literature does not
sufficiently describe occupational hazards that can affect
their occupational longevity [10].

In a study by W. Chappelle et al., the respondents
independently singled out the most important factors of
the operational environment that provoked the development
of stress in them: understaffing, performance of additional
duties and administrative tasks, shift work, long working
hours, ergonomic design of the UAV ground control station,
the need to maintain vigilance to large volumes of visual and
sound data in real time [11]. Studies conducted by Israeli
specialists have shown that the experience and age of an
operator also had an effect, the level and intensity of stress
were significantly higher among operators with more expe-
rience in their profession and over 25 years of age. They
also have shown that the group of studied UAV operators
did not suffer from clinical symptoms of post-traumatic stress
disorder (PTSD) [12].

In addition, in their work, UAV operators may have
experienced some stressful factors inherent in their pro-
fession, namely, remote participation in combat operations
and, at the same time, the lack of a clear distinction between
combat operations and personal / family life [13], sedentary
work with a long stay in front of a screen, which is also a
psychological problem in the computer video game com-

munity [14-16]. Hardison C. with their colleagues have
shown that UAV operators involved in military operations
had poor sleep quality, or they did not feel energetic and
constantly felt tired when they woke up. The scientists
have also found that 40 % of operators of attacked UAVs
felt asleep during the performance of official duties due to
chronic sleep deprivation [17].

As in many operator professions, the human factor also
plays a leading role, and the price of mistake can be too high
and lead to the failure of military operation, significant material
losses and people death. This work requires accuracy and
intact cognitive and mental abilities from the operator due to
excessive psycho-emotional stress in this field, and it was
not a desirable phenomenon [18]. Therefore, the extreme
insistence of studying this problem is due not only to the need
for high-quality performance of official activities, but also to
preserve the occupational longevity of specialists, because
the potential for UAV development and robotic systems in
today’s conditions has precise importance.

Aim

This study was conducted with the aim of identifying infor-
mative indicators and establishing the perception level of
their influence on the formation of excessive psycho-emo-
tional stress among remote pilots of UASs (class 1 “Light”)
during their occupational activities.

Materials and methods

Forty-one male servicemen, whose age ranged from 20 to
35 years, participated in the study. These specialists had
sufficient experience (more than one year) in the manage-
ment of class 1 “Light” UASs and were involved in the per-
formance of a wide range of functional duties (tasks) and
were examined using specially developed questionnaire
(carried out on a 100-point scale).

Statistical verification of the contingent was calculated
mathematically by determining the minimally sufficient vo-
lume of variants to characterize the small general sample
(up to 200 people) and ensure its representativeness using
the Student’s test and power-based estimation [19].

To assess the feeling of the stress factor impact during
the professional activity of operators, the questionnaire in-
cluded certain stress factors specified in the Hygienic Clas-
sification of Labor presented in 2014 (order of the Ministry of
Health of Ukraine dated 08.04.2014 No. 248 “On approval
of State sanitary norms and rules “Hygienic Classification of
labor according to indicators of harmfulness and dangerous
factors of the production environment, difficulty and tension
of the labor process” and supplemented with other questions
that were noted by the operators during their previous oral
questioning. This approach to building questionnaires was
tested by us earlier and showed its effectiveness regarding
other military operators [4].
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Table 1. The influence of stressful components of working conditions on the UAS

pilots’ perceptions

Groups of sensitivity to the action

of the stress factor components
Group 1 (hypersusceptible) | Group 2 (hyposusceptible)
M £m,score | CV,%  [Mm score [CV% |

This questionnaire reflected questions about the per-
ception of the stress factor impact (the main stress
factors that could affect the reliability of the functional
duty task performance by UAS operators during their
occupational activities: the appearance of visual signals
on a control panel (devices); appearance of sound signals
on the control panel (devices); the need to comply with

Characteristics of
stressful components of

working conditions

The appearance of visual signals on  36.2 + 4.0 53.6 106+3.3 129.1
negotiation regulations (communication with a dispatch- the control panel (devices)
er, management, etc.); lack of information and time for The appearance of sound signals 4 4.0 £3.9* 428 119429 101.6

decision making; tense team relations at the workplace;

on the control panel (devices)

. ! ) The need to comply with 33.0+4.3 62.2* 11.0+£27 100.6

fear of making a r.mstake.that could lead to one’s own the negofiation regulations
death; fear of making a mistake that could lead to death (communication with a dispatcher,
of colleagues or civilians; awareness of the possibility management, efc.)
that own actions might result in death of people during Lack of information and time for 50.7 £4.6* 43.9* 13,2124 76.3
the official duty task perf ) f f ial decision making

€ official duly task periormance; a sense o financia Tense team relations at 484 +6.7* 66.3+* 16427 94.6
responsibility when working with expensive equipment; the workplace
uncertainty in the trouble-free operation of equipment). Fear of making a mistake that could  58.8+5.7¢ 46.3 247446 76.0
These questions were formulated by us based on our own lead to one’s own death
experience in the content-analysis of the service activities Fear of making a mistake that 724149 324 341451 620

. . L could lead to death of colleagues
of remote pilots and the study of available publications on or civilians
the mentioned issues. Awareness of the possibility that 704 + 5.1 349 31648 62.0
All examinations were performed in accordance with own actions might result in death of
ethical standards of the Responsible Committee and gz;’fgﬁg‘:"gf the official duty task
the Helsinki Declaration and approved by the Bioethics Asense of financial responsibility 675+ 4.9* 34.8 20256 95.3
Commission of Ukrainian Military Medical Academy. Sta- when working with expensive
tistical analysis of the data was performed by descriptive equipment
Uncertainty in the trouble-free 47.7+5.9* 59.0* 16.8+4.1 100.1

and nonparametric statistics, as well as cluster, stepwise
discriminant and factor analysis using the software package
STATISTICA 13.3, license AXA9051924220FAACD-N.

Results

The assessment of subjective feelings of a particular person
during the performance of tasks with UASs was used as
approach to achieve the aim of this study. So, the degree
of operator’s negative experiences from conventionally
called “stress” factor was quantitatively assessed, that re-
flected some informational and psychological components
of excessive psycho-emotional stress formation among
UAS operators. The effects of these components on the re-
mote pilot's mental state were likely to be informative for
assessing a person’s stress resistance, as they reflected
on emotional state in a certain way. They also reflected
complex decision-making processes in conditions where
the formation of these decisions was complicated by certain,
sometimes rather rigid organizational reasons, technical
events and psychophysiological limitations.

The analysis of the obtained results regarding
the perceptions of UAS operators from the “stress” factor
components provided a basis for opinion formation about
the heterogeneity of these estimates obtained. Some people
were very perceptive to the action of these components,
others perceived their existence quite calmly. The cluster
analysis (k-means method) was applied to the entire data
array to confirm this point of formulated opinion. The results
of this analysis are shown in Table 1.

When studying the data in detail, first of all, we noticed
that all parameters of the studied stress components differed
from each other at a very high level of significance. Taking
into account the content of the studied perceptions and
their level, the representatives of group 1 could be condi-
tionally called “hypersusceptible”, and the representatives
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operation of equipment

#: significant difference of means between groups 1 and 2 according to the Student’s t-test corresponds
to the P level <0.001; *, **, **%: significant difference of the corresponding data variances between

groups 1 and 2 according to the Fisher’s F test, corresponds to the P levels <0.05, P < 0.01 and

P <0.001, respectively.

of group 2 — “hyposusceptible” to the influence of stress
factor components.

The obtained data from such groups formed by cluster
analysis were also confirmed using stepwise discriminant
analysis. At the same time, it was found that the resulting
clustering of the data into two groups provided a 93.75 %
capability (one false positive and one false negative were
found after checking the studied sample) for further as-
signment of remote operators to one or another group with
the help of the discriminant model (resulting solving rules),
which is presented below.

Gt =-14.736 + 0.06 x FR + 0.132 x PDM + 0.169 x
x SF +0.149 x LT,

G| =-2.581+0.02 x FR +0.059 x PD + 0.049 x SF +
+0.039 x LT,

where: FR - a sense of financial responsibility when
working with expensive equipment; PD — awareness of
the possibility that own actions might result in death of peo-
ple during the official duty task performance; SF — the ap-
pearance of sound signals on the control panel (devices);
LT - lack of information and time for decision making. Gt —a
group of “hypersusceptible” persons to the stress factors; G|
—agroup of “hyposusceptible” persons to the stress factors.

In addition, the number of indicators that could be used
to perform this selection was greatly reduced to the four
informative indicators.

To determine a pilot belonging to a particular group we
needed to calculate both equations. A higher calculation
result indicated his or her belonging to the corresponding

group.
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Fig. 1. Hidden factors shaping the functional state of UAS operators. A: “hypersusceptible”, B: “hyposusceptible”.

Notes: 1: the appearance of visual signals on the control panel (devices); 2: appearance of sound signals on the control panel (devices); 3: the need to comply with the negotiation
regulations (communication with a dispatcher, management, etc.); 4: lack of information and time for decision making; 5: tense team relations at the workplace; 6: fear of making
a mistake that could lead to one’s own death; 7: fear of making a mistake that could lead to death of colleagues or civilians; 8: awareness of the possibility that own actions might
result in death of people during the official duty task performance; 9: a sense of financial responsibility when working with expensive equipment; 10: uncertainty in the trouble-free
operation of equipment; — - - - reverse correlation, ----- : direct correlation; F11: factor “formation of the fear of death”; F21: factor of “susceptibility to sensory stimuli”; F1|: factor
“concentration of attention to performance of the functional duties”; F2|: factor of “increased responsibility for occupational activity results”.
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The certain list of informative indicators determining
the assignment of a person to the appropriate group: Gt
or G| consisted of perceptions from the influence of moral
and material stress factors (awareness of the possibility that
own actions might result in death of people during the official
duty task performance; the sense of financial responsibility
when working with expensive equipment), warning signals
(the appearance of sound signals on the control panel (de-
vices)) and phenomena complicating and interfering with
the occupational duty performance (lack of information and
time for decision making). The general direction of the listed
factors was related to the quality of the performed task and
the main consequences of its implementation. Therefore,
other researched factors could be considered secondary.

Considering the data of “hypersusceptible” operators it
should be noted that some of them had quite high influence (Ta-
ble 1). So, the greatest fear was to make a mistake that could
lead to death of colleagues or civilians. This indicated a high
level of responsibility of operators during the task performance.
About the same level and quality were found with regard to
“awareness of the possibility that own actions might result
in death of people during the official duty task perfomance.”
Sufficient emotional stress caused “a sense of financial respon-
sibility when working with expensive equipment”. The smallest
emotional changes were caused by events related to “the need
to comply with the negotiation regulations (communication
with a dispatcher, management, etc.)” and “the appearance of
visual signals on the control panel (devices)’. These elements
of work were the most familiar and routine. Therefore, they had
no a significant emotional meaning.

“Hyposusceptible” operators had feelings about the ap-
pearance of “fear of making a mistake that could lead to death
of colleagues or civilians” and “awareness of the possibility

that own actions might result in death of people during
the official duty task performance” which were the most
intense. Perceptions of the factors “fear of making a mistake
that could lead to one’s own death” and “a sense of financial
responsibility when working with expensive equipment” were
somewhat lower in terms of their level. The presence of more
extensive list of factors that strongly influenced the emotional
state of “hyposusceptible” operators indicated that they had
more adequate assessment of stress factors and possible
acquisition of previous experience regarding their action.
As for the factors that least caused emotional shifts, as was
the case in the group of “hypersusceptible” operators, they
were generated by events related to “the need to comply with
the negotiation regulations (communication with a dispatcher,
management, etc.)” and “the appearance of visual signals on
the control panel (devices)”. Such familiar elements of work
had no a significant emotional meaning.

Thus, the analysis of the perceptions formed under
the influence of the stress factor components showed
the presence of two groups among remote pilots, which
differed greatly in terms of the level of perceptions caused
by these components. Selected groups of operators had
a tendency to “hyper-" and “hyposusceptibility”. However,
the list of factors that caused stress in representatives of these
groups was close enough. This fact indicated the presence
of identical mechanisms of stress formation in both groups.

Perceptions from each of the stress factor components
studied were formed not separately from the action of other
components. Therefore, in order to clarify this interaction, it
was advisable to reveal hidden complex factors that influ-
enced the occurrence of the specified perceptions. Factor
analysis was applied to implement such procedure and its
results are shown in Fig. 1.
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Using the method of principal components of factor
analysis, two factors were identified, which together ex-
plained 54.9 % of data variance. The first of them (F17),
which had 33.2 % rate, consisted of the following compo-
nents: fear of making a mistake that could lead to one’s
own death, fear of making a mistake that could lead to
death of colleagues or civilians, awareness of the possibil-
ity that own actions might result in death of people during
the official duty task performance. As can be seen, their
content was negatively related to the formation of fear of
death from certain causes. Therefore, the factor F11 could
be called the factor in the “formation of the fear of death”.
Considering the importance of the analyzed hidden factor,
it should be noted that representatives of the “hypersensi-
tive” to the components of the stress factor had a constant
feeling of fear of death from any of the possible subjective
reasons for the appearance of such occurrence in UAV
operators. This phenomenon might indicate an increased
level of anxiety among these persons.

The second hidden factor (F21), which covered 21.7 %
of the analyzed data variance, consisted of two negatively
related components: the appearance of visual signals on
the control panel (devices), the appearance of sound signals
on the control panel (devices). Taking into account the con-
tent of these components made it possible to emphasize
that “hypersusceptible” persons had a sufficiently acute
sense of the importance of any signals about the state of
UAS. Based on these considerations, F21 could be called
the factor of “susceptibility to sensory stimuli”.

Thus, representatives of the group of “hyposusceptible”
remote pilots were marked by increased susceptibility to
the components of the factor contributing to the devel-
opment of stress, associated with anxiety about possible
fatal damage to various people from various causes, which
might indicate a certain amount of self-doubt in their actions
caused by increased anxiety. An additional second hidden
factor confirmed this uncertainty of their actions among UAS
pilots by the fact that they were highly susceptive to any
occupationally conditioned sensory stimuli. Such thought-
fulness additionally strengthened the effect of the process
of fear of death formation. The combined action of these
hidden factors caused the effect of the appearance of a
34 times increased level of perceptions and direct feel-
ings from the influence of components that caused a high
psycho-emotional tension. A completely different structure
of hidden system-forming factors was characteristic of “hy-
posusceptible” operators. The application of the method of
the main components of factor analysis made it possible to
highlight the peculiarities of the sensation formation under
the influence of the stress factor components. The result
of this analysis is presented in Fig. 1B.

As a result of this analysis, two hidden factors were
identified too, which together explained 62.1 % of the origi-
nal data variance. Comparing this rate with “hypersuscepti-
ble” operators, it can be noted that the accuracy of the data
description among discussed group of persons was higher
than “hypersusceptible” operators had. The perceptions in
“hyposusceptible” operators were more ordered and deter-
mined by the influence of the studied stress components.

A discrete consideration of the selected hidden factor
structure provided more information for the analysis of
the emergence and development of perceptions under
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the influence of discussed stress factors. The most powerful
hidden factor F1| had a rate of 37.1 % and covered four
components that caused the development of stress: the ap-
pearance of visual signals on the control panel (devices),
the appearance of sound signals on the control panel (de-
vices), the need to comply with the negotiation regulations
(communication with a dispatcher, management, etc.), lack
of information and time for decision making. The content
of all listed components was associated with the thorough
performance of occupational tasks. Perception of light
and sound messages, communication with management,
processing of information and decision-making in difficult
conditions — the selection of a complex of such interrelated
factors testified to the presence of significant concentration
of attention at the workplace, significant responsibility for
the final result of occupational activity. Therefore, the hidden
factor, which had a negative correlation with its components,
can be called the “concentration of attention to performance
of the functional duties” factor.

Factor F2| covered 25.0 % of the analyzed data and
consisted of two positively related components: fear of
making a mistake that could lead to death of colleagues or
civilians and awareness of the possibility that own actions
might result in death of people during the official duty task
performance. The content of the listed components was
aimed at other people (but not at yourself, as it was in
the case of “hypersusceptible” persons). Such state of affairs
has led to the opinion that the “hyposusceptible” operators
had a sense of increased responsibility for their occupational
activity, an effort of high-quality performance of an assigned
work. The result of the meaningful analysis of the received
information could be interpreted by the received factor’s
content. Therefore, this factor can be called the factor of
“increased responsibility for occupational activity results”.

The presence of two complementary hidden factors
that contributed to the formation of perceptions towards
the action of the stress factor components, the presence
in their components of controlling negative and positive
unidirectional links with their hidden factors may indicate
the presence of a powerful compensatory mechanism
aimed at harmonization of occupational activity regulation
among “hyposusceptible” operators. Adecrease in the level
of attention concentration increased the influence of factor
F1] (the presence of a negative relationship with the com-
ponents that affected the development of stress) and could
be compensated by increasing responsibility for the result of
professional activity (a positive relationship between the rel-
evant stress components and the level of the hidden factor
F2|). The described controlling mechanism of balancing
the influence of stress components probably contributed
not only to the high-quality performance of work tasks,
but also helped operators to reduce the level of anxiety
regarding the impact of a complex of harmful stress-forming
factors on them.

Discussion

A study on stress among UAS operators conducted by
W. Chappelle et al. in 2014 has shown that 10.72 % of
U.S. Air Force drone operators experienced a high level
of distress, and 1.57 % of foreign pilots had high PTSD
symptoms [11]. Another study has shown that 15.4 % of
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crew operators of strike UAVs who used weapon experi-
ence had severe or extremely severe stress, and 27.3 %
reported high emotional stress. Among the crew members
of reconnaissance UAVs, who did not use weapons, these
indicators were 19.4 % and 31.2 %, respectively [20].

Phillips A. et al. performed a similar study and found
that the factors of the occupational environment had a more
significant influence on the mental well-being of the British
Armed Forces UAS operators than the influence of poten-
tially traumatic events related to the performance of official
tasks [20]. UAV operators experienced significant stress
when they destroyed targets without fully knowing their
actual origin [21,22].

In our work, informative indicators as well as the level
of perception of their impact on the formation of excessive
psycho-emotional stress among remote pilots of UAVs
(class 1 “Light”) during their professional activities have
been determined. Also, our research generally provides an
understanding of the stress-forming mechanisms in different
groups with varied perception. The comparison between
mechanisms of stress formation in persons “hyper-" and
“hyposusceptible” to the development of stress indicated
the presence of radically different mechanisms of their
functional state regulation. “Hypersusceptible” individuals
had unidirectional mechanisms of increasing anxiety and
sensitivity to changes in the work environment. They did not
have mechanisms to balance their functional state when
performing professional tasks. “Hyposusceptible” operators
were more adapted to the performance of their occupational
duties. They had mechanisms for harmonizing their func-
tional state and reducing experiences from the influence
of harmful stress-forming factors. The results obtained
should be taken into account when developing a complex
of effective preventive measures to eliminate the negative
impact of stress-forming factors in operational environment.

Conclusions

1. Two groups of operators, “hypersusceptible” and
“hyposusceptible” to the influence of stress factors have
been distinguished, which differed from each other at a
high level of significance.

2. The hidden factors that formed the functional state of
the “hypersusceptible” UAS operators and collectively ex-
plained 54.9 % of the data variance have been highlighted.
The first factor “formation of fear of death” (F11) had 33.2 %
rate. The second hidden factor “susceptibility to sensory
stimuli” (F21), covered 21.7 % of the analyzed data variance
and consisted of two negatively related components.

3. Two hidden factors that formed the functional state of
the “hyposusceptible” UAS operators have been identified,
which together explained 62.1 % of the initial data variance.
The first factor “concentration of attention to performance of
the functional duties” (F1]) had 37.1 % rate and consisted
of such components that caused the development of stress
and had the negative correlation with it. The second factor
“increased responsibility for occupational activity results”
(F2}) covered 25.0 % of the analyzed data and consisted
of two positively related components.

4. It has been established that there were radically dif-
ferent mechanisms of their functional state regulation, and
“hyposusceptible” operators were more adapted to the per-

formance of their functional duties due to the mechanisms of
harmonizing their functional state and reducing experiences
from the influence of harmful stress-forming factors.

Perspectives for further research. This research
is a continuation of the study on different conditions in
occupational environment of external pilots of UAS [23].
It is planned to study the specifics of the information load
impact on the functional state of remote operators based on
the study of the relationship structure among perceptions
regarding the components of the work tension factor in
different groups of military personnel, as well as the identi-
fication of hidden factors that influence the emotional state
formation among operators with overloaded and underload-
ed information processing capabilities, etc.
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Abnormal uterine bleeding (AUB) is a common pathology in women of reproductive age. Chronic psychogenic stress significantly
impacts the parameters of the menstrual cycle and can result in its disorders and AUB.

The aim of the study was to determine the main etiological causes of AUB in women of reproductive age with chronic psychogenic
stress.

Materials and methods. We studied the causes of AUB using PALM-COEIN classification in 100 women of reproductive age with
chronic psychogenic stress (group 1) and 50 patients without chronic psychogenic stress (group I1). 30 practically healthy women
without AUB and chronic psychogenic stress were the control group.

Results. The most often disorders of menstrual cycle in women in group | were intermenstrual bleeding (IMB) — 38.00 %, prolonged
menstrual bleeding — 31.00 %, heavy menstrual bleeding (HMB) — 29.00 %, in group II- HMB (36.00 %), prolonged menstrual
bleeding — 34.00 % and IMB — 30.00 %. The most often reasons of AUB in group | were ovulatory dysfunction — 36.00 %, leiomy-
oma - 24.00 % and adenomyosis — 18.00 %, in group Il — leiomyoma — 38.00 %, polyps — 26.00 % and adenomyosis — 20.00 %.
In patients of reproductive age, the rate of structural causes for AUB predominated over functional factors but the organic reasons
occurred more often in persons without stress factor (80.33 %, P = 0.01) than those in individuals with chronic psychogenic stress
(60.71 %). But the frequency of ovulatory dysfunction was 2.57 times more (x?= 6.85, P = 0.009) in persons with chronic psycho-
genic stress compared to the patients without chronic psychogenic stress (14.00 %).

Conclusions. In patients of reproductive age, the structural causes predominate over non-structural factors in the development of
abnormal uterine bleeding. Butin women with chronic psychogenic stress, ovulatory dysfunction is the most common reason of AUB.

MpUuMHK aHOMaABHUX MATKOBUX KPOBOTEY Y XKIHOK
B YMOBAaX XPOHIUHOr0 NCUX0EMOLIHHOro CTpecy

K. B. ®epoctok, A\. B. MaxapeHko, K. B. Yaiika, B. M. XypakiBcbkuit, 0. M. Aacutuyk, 0. M. Kyca

AHoMarnbHi MaTkoBi kpoBoTedi (AMK) — nowumpeHa natonorisi B iHOK penpoayKTUBHOIO Biky. XPOHIYHWI NCUXOEMOLAHMIA CTPEC
CYTTEBO BMNMBAE Ha NapamMeTPU MEHCTPYaribHOTO LKITY, MOXe NPU3BOAUTH A0 MOT0 NOPYLLUEHD i BUHUKHEHHS AMK.

MeTa po60Tu — BU3HAYMTU OCHOBHI eTionorivHi npuunin AMK y 3iHOK penpogyKTMBHOTO Biky B YMOBAaX XPOHIYHOMO NCUXOEMO-
LiiHOTO CTpecy.

Marepianu Ta meTogu. Busunnu npuyannn AMK 3a knacudikauieto PALM-COEIN y 100 xiHOK penpogyKTUBHOIO BiKY 3 XPOHIYHUM
ncuxoemouinHum ctpecom (I rpyna) Ta 50 naujeHTok 6e3 xpoHiuHoro ncuxoemouinHoro ctpecy (Il rpyna). Y KoHTponbHy rpyny
3anyymnu 30 NpaKTUYHO 300POBMX XIHOK, Y KX He diarHocTyBanu AMK i XpOHIYHWIA NCMXOEMOLNHUIA CTPeC.

Pesynkrati. HaityacTilli nopyLIeHHs MEHCTpyarnbHOrO LKAy B XiHOK | rpynu — MixxmeHcTpyanbHi kposoTedi (MMK) — 38,00 %,
TpuBani meHcTpyanbHi kposoTeui — 31,00 %, Tsokki MeHCTpyanbHi kposoTedi (TMK) — 29,00 %; y Il rpyni — TMK (36,00 %), Tpusani
MeHCTpyanbHi kposoTeyi — 34,00 %, MMK - 30,00 %. Hanuacriwwi npuanin AMK y | rpyni — nopyluenHs osynauii (36,00 %), nerio-
mioma (24,00 %), aneHomios (18,00 %); y Il rpyni — neitomioma (38,00 %), noninm (26,00 %) Ta ageHomios (20,00 %). Y nauieHTok
PenpoayKTUBHOTO BiKy YacToTa CTPYKTYpHUX npuynH AMK nepeBaxae Hag (hyHKLiOHanbHUMM hakTopamu, ane opraHiuHi YUHHUKK
yacrilwe BusiBnsAnm B oci6 6e3 ctpecosoro caktopa (80,33 %, p = 0,01) NOPIBHAHO 3 XiHKAMM i3 XPOHIYHUM NCUXOEMOLIAHUM
ctpecoM (60,71 %). Mpote yacToTa oBynsLiiiHOi AncdyHKUii B 2,57 pasa Buwa (x2= 6,85, p = 0,009) B iHOK i3 XpOHIYHUM Ncy-
XOEMOLiHUM CTPECOM MOPIBHSAHO 3 MavieHTkamu 6e3 Hboro (14,00 %).

BucHoBkM. Y navieHTok penpoayKTUBHOMO Biky B PO3BUTKY aHOMamnbHUX MaTKOBMX KPOBOTEY CTPYKTYPHI hakTopu nepeBaxatoTb
Haz HECTPYKTYPHUMM. Y XiHOK i3 XPOHIYHAM NCUXOEMOLLIiHAM CTPECOM OBYNATOPHA ANCYHKLIS € HanyacTiwoto npuinHoo AMK.

The prevalence of abnormal uterine bleeding (AUB) in repro-
ductive age women is approximately 30 % [1]. AUB negatively
impacts quality of life in women, including work and education
[2,3]. The PALM-COEIN classification presents the main
etiological factors of AUB [4]. The management of AUB is
successful due to the introduction of new diagnostic and

therapeutic approaches and guidelines, which were proposed
in 2011 by the International Federation of Obstetricians and
Gynecologists and updated in 2018 [1,4]. However, social
factors are vital and significantly impact a woman’s health.
Among such factors, special attention should be paid
to stress, the mechanisms of which significantly influence
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the menstrual function and lead to its disorders [5,6].
Psychogenic stress conditions substantially affect the men-
strual cycle. Stress factors can result in hyperprolactinemia,
anovulation, amenorrhea, AUB, infertility, etc. [7,8]. Also,
it was found that psychosocial stress can cause irregular
menstrual cycle and be associated with premenstrual syn-
drome [9], secondary dysmenorrhea [10], etc.

Nowadays, there are a large number of scientific publi-
cations and clinical protocols for the diagnosis and treatment
of AUB but only single literary manuscripts are focused
on the study of stress factors in the pathology genesis.
Thus, there is a necessity in the complex knowledge of
understanding the deep pathogenetic mechanisms of AUB
in women of reproductive age with chronic psychogenic
stress, which will allow to propose an individual approach
to their treatment.

Aim
The aim of the study was to determine the main etiological

causes of AUB in women of reproductive age with chronic
psychogenic stress.

Materials and methods

100 women with AUB and chronic psychogenic stress
formed group I. Group Il consisted of 50 women with AUB
and without chronic psychogenic stress. 30 practically
healthy women without AUB and chronic stress were
the control group.

Inclusion criteria: age 18-45 years old, AUB, satisfac-
tory specimen from the uterine cavity for histological study,
patient consent. Exclusion criteria: pregnancy, acute inflam-
matory diseases of female genitalia, blood pathology with
coagulation disorders, mental diseases, hypothyroidism,
hyperthyroid conditions.

The diagnosis of AUB, chronic and acute AUB, heavy
menstrual bleeding (HMB), intermenstrual bleeding (IMB)
and etiological causes were based on the FIGO’s recom-
mendations [4]. Chronic psychogenic stress was diagnosed
by a clinical interview with a psychologist [11,12]. Stress
level was assessed by the Perceived Stress Scale-10
(PSS-10) [13,14].

The study was conducted in Kreminna multidisciplinary
hospital of Kreminna district council (Ukraine) and confirmed
by the Ethics commission (protocol No. 1, 15.01.2018) in
Shupyk Healthcare National Medical University of Ukraine
following by the ethical standards of the Declaration of
Helsinki (1964).

We used the program Statistica 6.0 to process statistical
data — the parameters of descriptive statistics (mean, stan-
dard error of the mean), and the criterion x?(Yates corrected
Chi-square) was used to compare the data between groups.

Results

The mean age of the women in groups | (31.09 £ 0.60
years) and Il (33.06 £ 0.91 years) was significantly higher
(P < 0.001) than that in the control one (26.33 + 0.87
years). It occurred due to a less number of individuals
aged 18-24 years in groups | (8 (8.00 %) patients) and
I1(5(10.00 %) patients) by 4.58 (x2= 12.99, P < 0.001)
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and 3.67 times (2= 76.75, P = 0.009), respectively, re-
lative to the controls (11 (36.67 %) women), and a large
number of individuals aged 41-45 years (by 3.00 and
3.60 times, respectively, — 20 (20.00 %), 12 (24.44 %)
and 2 (6.66 %) persons).

There were no differences in the distribution of women
in all groups according to the place of residence and family
status. A majority of women lived in cities (67 (67.00 %)
persons in group |, 33 (66.00 %) -1, 17 (56.67 %) — control
one) than in rural area (33 (33.00 %), 17 (34.00 %) and 13
(43.33 %) individuals, respectively). The number of officially
married women dominated (90 (90.00 %), 39 (78.00 %) and
28 (93.33 %) women).

The mean of body mass index was similar in all groups —
24.37 £0.34 kg/m?in group |, 23.89  0.43 kg/m? —in group
Il and 23.69 + 0.47 kg/m? — in the control one.

The level of perceived stress, assessed on the PSS-10
scale, in patients with AUB and chronic stress (32.24 + 0.44)
was 1.97 times increased relative to healthy women
(16.33 £ 0.64, P <0.001), and 1.12 times — to patients with
AUB without chronic stress (18.24 + 0.66).

The mean age at menarche in women with AUB and
chronic psychogenic stress was 12.72 + 0.11 years old,
which coincided with that in patients with AUB without
chronic psychogenic stress (12.74 + 0.15 years) and healthy
subjects (12.40 + 0.25 years).

According to the structure of gynecological pathology,
significant differences were found between healthy women
and patients with AUB in relation to some diseases (Table
1). Thus, the prevalence of leiomyoma among patients in
group | was 7.21 times more compared to the control group
(x?=5.08, P = 0.02), in group Il — 10.81 times (x2= 9.32,
P =0.002), endometriosis — 3.15 and 3.30 times, respec-
tively, premenstrual syndrome — 3.42 (x?= 13.48, P < 0.001)
and 1.56 times, respectively. Algo- / dysmenorrhea was
diagnosed in women with AUB and chronic psychogenic
stress by 1.86 (x=4.51, P =0.03) and 4.10 times (x?=8.57,
P =0.003) more often, than that in patients with AUB without
chronic stress and healthy individuals.

More than half of the women in all groups had higher
education — 69 (69.00 %) in group I, 29 (58.00 %) - Il, 16
(563.34 %) — control one). Although there was a greater
number of patients with AUB and chronic psychogenic
stress who had higher education than in other groups,
no significant difference in the level of education between
women in different groups was found.

By type of employment, most women with chronic
psychogenic stress and AUB worked at schools, colleges,
universities (education workers), were physicians/medical
nurses, officials, bank employees. However, the quantity
of patients engaged in intellectual activity (education
workers — teachers/assistants of different educational
establishments, physicians/nurses, bank employees,
officials, accountants, students, journalists) in group | (86
(86.00 %) individuals) was 1.43 times more than that in
group I1 (30 (60.00 %) women; x2= 11.41, P < 0.001) and
1.36 — compared to the control (19 (63.33 %) persons;
X2=6.24,P=0.01).

Besides this, in group |, 34 (34.00 %) women held
senior positions in work employment versus 5 (10.00 %;
X2=8.77, P =0.003) and 2 (6.67 %; x?= 7.30, P = 0.007)
individuals in groups Il and control, respectively. Most of
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Table 1. Gynecological pathology and obstetrical history of the patients with AUB

Parameter

Chronic salpingitis and oophoritis 24

Leiomyoma

Ovary cyst

Endometriosis
Premenstrual syndrome
Algo-/dysmenorrhea
Polycystic ovary syndrome
Infertility

History of pregnancy
History of labor

24.00 10 20.00 5 16.67
24 24.00 18 36.000 1 3.33
16 16.00 5 10.00 1 3.33
21 21.00 " 2200 2 6.67
57 57.00* 13 26.00 5 16.67
41 41.00 11 22.00 3 10.00
3 3.00 1 2.00 - -
2 2.00 2 4.00 - -
86 86.00 45 90.00 26 86.67
84 84.00 43 86.00 26 86.67

*: significant difference between indicators compared to the control group (P < 0.05); °: significant
difference between indicators of groups | and Il (P < 0.05).

Table 2. The clinical parameters of menstrual cycle in patients with AUB

Clinical parameter of Group | (n=100) Group Il (n = 50)
T a5 | PR

Frequency of menstruation

% lAbs %

Normal 69 69.00 37 74.00
Frequent 27 27.00 13 26.00
Infrequent 4 4.00 - -
Duration of menstrual bleeding
Normal 69 69.00 33 66.00
Prolonged 31 31.00 17 34.00
Regular menstrual cycle 74 74.00 39 78.00
Irregular menstrual cycle 26 26.00 1 22.00
Volume of menstrual blood loss
Normal 66 66.00 29 58.00
Light 5 5.00 3 6.00
Heavy 29 29.00 18 36.00
Intermenstrual bleeding, total 38 38.00 15 30.00
Irregular 5 5.00 4 8.00
Cyclic 33 33.00 1" 12.00
Unscheduled bleeding 8 8.00 1 2.00

with progestin, estrogen,
gonadal steroids

Table 3. PALM-COEIN causes of abnormal uterine bleeding in patients with AUB

Cause

Polyp

Adenomyosis
Leiomyoma
Malignancy/hyperplasia
Ovulatory dysfunction
Endometrial factor

Group | (n =100) Group Il (n =50)

Abs % JAbs % |
12 12.00 13 26.00
18 18.00 10 20.00
24 24.00 19 38.00
14 14.00 7 14.00
36* 36.00 7 14.00
8 8.00 5 10.00

*: significant difference between indicators compared to the control group (P < 0.05).
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the persons in all groups were engaged in full-time work —
74 (74.00 %) patients with AUB and chronic psychogenic
stress, and 31 (62.00 %) persons with AUB and without
psychogenic stress, and 19 (63.34 %) healthy subjects.
The number of women who regularly worked overtime
(additional other type of work or additional work at the main
place of employment) in group | ((23.00 %) individuals) was
2.87 (x2=4.12, P = 0.02) and 6.91 (x*= 4.69, P = 0.03)
times higher compared to groups Il (4 (8.00 %)) and con-
trol ((1 (3.33 %), respectively. The prevalence of women

http://zmj.zsmu.edu.ua

who were partially employed was lower in group | — by
10.00 (x2=20.53, P < 0.001) and 11.00 times (x?= 20.34,
P <0.001), respectively, compared to groups Il and control
(3 (3.00 %), 15 (30.00 %) and 10 (33.33 %)).

The number of persons with imbalanced working regime
and insufficient rest was 1.81 times higher in the group with
AUB and chronic psychogenic stress (76 (76.00 %) indivi-
duals; x2=15.41, P <0.001) than that in the group with AUB
and without chronic psychogenic stress (21 (42.00 %)) and
by 2.85 times — compared to the control group (8 (26.67 %);
X2=22.45,P <0.001). Regular night work had 14 (14.00 %)
patients in group | versus 2 (4.00 %) in group Il, and there
were no such persons in the control group.

The prevalence of patients who smoked was 1.64 times
higher among patients with AUB and chronic psychogenic
stress (36 (36.00 %) persons), than that among AUB pa-
tients without chronic psychogenic stress (11 (22.00 %)),
and 2.70 times higher than that among healthy women (4
(13.33 %); x2=4.55, P = 0.03).

Over a third of group | women had to miss their work
or study because of AUB during the last year that was
2.25 times more compared to group Il (36 (36.00 %) and 8
(16.00 %) individuals, respectively).

Most of the patients in groups | and Il had chronic
AUB -92 (92.00 %) and 47 (94 (94.00 %) persons, respec-
tively, acute bleeding — 8 (8.00 %) and 3 (6.00 %), HMB
was diagnosed in 29 (29.00 %) and 18 (36.00 %) women.
The clinical parameters of menstrual cycle disorders are
presented in Table 2.

The results of gynecological and clinical examinations,
ultrasound sonography of pelvic organs, hysteroscopy and
histological study of the material from the uterus cavity
demonstrated that the rate of structural causes (PALM)
dominated over non-structural reasons (COEIN) in both
groups with AUB (Table 3).

12 (12.00 %) patients in group | and 11 (22.00 %)
persons in group Il had two PALM-factors of AUB. Thus,
the total number of the structural causes in group | was 112,
in group Il - 61. So, the ratio of PALM-to-COEIN causes in
group | was 68 (60.71 %) to 44 (39.29 %) cases, in group
11-49(80.33 %) to 12 (19.67 %) cases, so, the frequency of
organic factors was significantly higher in group Il compared
to group | (x2= 6.07, P = 0.01). The most often reasons of
AUB in group | were ovulatory dysfunction (36.00 %), leio-
myoma (24.00 %) and adenomyosis (18.00 %), in group Il
—leiomyoma (38.00 %), polyps (26.00 %) and adenomyosis
(20.00 %). Attention should be paid to a significant difference
in the rate of ovulatory dysfunction between groups. In group
I, the number of such cases occurred 2.57 times higher than
that in group Il (x*= 6.85, P = 0.009).

There was no significant difference in all the
above-mentioned social parameters, data of gynecological
anamnesis, obstetrical history, type of employment be-
tween the patients with acute and chronic AUB in groups
| and II. All the women with acute AUB in groups | and Il
were diagnosed with structural factors of the pathology —
leiomyoma and endometrial hyperplasia and there were no
functional reasons. Thus, the rate of ovulatory dysfunction
cases in the persons with chronic AUB and psychogenic
stress was 39.13 % (36 individuals) that was 2,63 times
more (x2=7.45, P = 0.006) than that in the patients without
stress — 14.89 % (7 women).
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Discussion

According to studies by K. Yamamoto et al., 63.6 % of
female students with psychosocial stress had heavy
menstruation bleeding, 2.3 % —amenorrhea, 79.2 % — pre-
menstrual syndrome, 62.9 % — irregular menstrual cycle,
2.3 % — duration of menstrual bleeding more than 8 days,
79.2 % — menstrual pain, 5.9 % — menstrual cycle less 24
days, 2.3 % — more than 39 days [9]. Patients in reproduc-
tive age with stressful working conditions (medical nurses
with night shifts) reported about irregular menstrual cycle at
24.8-35.9 %, the prevalence of AUB (menstrual bleeding
more than 8 days) was in 7.2 % of persons, irregular men-
strual cycle — 30.3 % [15]. In our study we have found that
the most common disorders of menstrual cycle in women
of reproductive age with psychogenic stress were IMB
(38.00 %), prolonged bleeding (31.00 %), HMB (29.00 %),
in patients without stress — HMB (36.00 %), prolonged
menstrual bleeding (34.00 %) and IMB (30.00 %).

Structural causes of AUB prevail over non-structural
factors. In our study, we observed the similar trend — the total
number of structural reasons was more than non-structural
ones in both women with chronic psychogenic stress and
persons without psychogenic stress. Leiomyoma is the most
common cause of AUB in women of reproductive age [16].
It occurs in 44.5 % cases of AUB [17]. The ranges of its
frequency based on different researches are 30 % [18] —
53.7 % [19]. Endometrial hyperplasia is also a common
reason of menstrual disorders in women [20]. In our study,
leiomyoma was also the most often cause of AUB in patients
without psychogenic stress — 36.00 %, but in persons with
psychogenic stress, ovulatory dysfunction was the most
common cause of AUB (36.00 %) and the frequency of
leiomyoma was 24.00 %.

Stress significantly influences different organs and
systems of the organism through the activation of hypothala-
mic-pituitary-adrenal system, release of adrenocorticotropic
hormone which stimulates cortisol secretion [5]. High cortisol
concentrations lead to a decrease in gonadotropin releas-
ing hormone, which stimulates the synthesis, secretion
and release of follicle-stimulating hormone and luteinizing
hormone, so, their levels become less. Stress also stimu-
lates serotonin which increases prolactin concentrations.
High prolactin level and insufficiency of follicle-stimulating
hormone and luteinizing hormone contribute to ovulatory
disorders, anovulation, luteal phase insufficiency, infertility,
etc. [5]. So, the results of our study have confirmed these
data and demonstrated that in women with chronic psycho-
genic stress, ovulatory dysfunction was the most relevant
reason for AUB.

Conclusions

1. In patients of reproductive age, the rate of structural
causes of abnormal uterine bleeding predominates over
functional factors but the organic reasons occur more
often in persons without stress factor (80.33 %, P = 0.01)
than those in individuals with chronic psychogenic stress
(60.71 %).

2. In women of reproductive age with chronic psycho-
genic stress, ovulatory dysfunction is the most common
reason of abnormal uterine bleeding which occurs in more
than one third of cases (36.00 %) and the rate of which
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is 2.57 times higher (P < 0.05) compared to the persons
without stress factor.

Prospects for the further research. It seems perspec-
tive to perform a detailed analysis of hormonal disorders
in patients with abnormal uterine bleeding and chronic
psychogenic stress.
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BnAuB MapkepiB CUCTEMHOr0 3anaAeHHA
Ha BUHUKHEHHA aKyLLlepPCbKUX YCKAAAHEHDb Y BariTHUX
i3 XpOHiYHUM 06CTPYKTUBHMM 3aXBOPIOBAHHAM A€reHb

C. M. Tepak @&, 0. I. OnekcaAk ) *ABCD

TepHOMIALCbKWIA HaLOHaAbHUI MEAUYHWI YHIBEPCHTET iMeHi |. . TopbaueBcbkoro MiHicTepcTBa 0XOPOHM 3A0POB’A YKpaiHu

OpwuriHaAbHI AOCAIAXKEHHS

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

36inbLUEHHS YaCTKV XPOHIYHOrO 06CTPYKTMBHOIO 3axBOptoBaHHs nereHb (XO3J1) y xXiHOK CTae NPUYMHOI NiABULLEHOTO iHTEpPECY
HayKoBLiB fo nepebiry wiei natonorii Ta ii BNAMBY Ha BariTHUX. Bigomo, WO XpOHIYHMIA 3ananbHWiA NPOLEC Y NereHsix Bigirpae
MPOBiAHY PONb Y BUHUKHEHHI aKyLLIEPCBKMX | NepUHaTanbHUX yCknaaHeHb nig vac BariTHOCTI.

MeTa po60Tu — BCTAaHOBUTW OCOBNMBOCTI 3MiH LIMTOKIHOBOTO Npodhinto y BariTHUX, ki xBopi Ha XO3J1, Ta ouiHuTK iXHI0 ponb Y
BMHWKHEHHI aKyLLepCbKUX i nepuHaTanbHuX ycknaaHeHb.

Marepianu Ta metogun. O6CTEXMUMM 77 BariTHAX XIHOK i3 KNMIHIYHO Ta IHCTPyMEHTanbHO BepudikoBaHMMM o3Hakamu XO3J1.
MauieHToK noainunu Ha 2 Niarpynu 3anexHo Bia cTyneqs 6poHxooBeTpyKuir: 1A — 43 BariTHi 3 OPB, 280 %, 16 — 34 xiHkn 3 ODB,
50-79 %. Y KOHTpOIbHY rpyny 3any4nnm 27 30opoBKX BariTHUX. BU3Haumnm umMTokiHOBIIA Npodinb, BCTAHOBUMN KOPENSLIAHY
B3aEMOL0 3i CTyneHeM 6POHX00BCTPYKLIT Ta HaCTOTOK BUHUKHEHHS aKyLUEPCLKIX, NEepUHATaNbHUX YCKNaaHeHb.

Pesynkrarti. AHania nokasHWKiB LIUTOKIHOBOTO MPOinto y BariTHUX i3 XPOHIYHUM OBCTPYKTUBHUM 3aXBOPHOBAHHSM NEreHb Ha
cTagii nerkoi Ta NoMipHoi BPOHX00BCTPYKLIi Noka3aB BiporigHe 30iNbLUEHHS PiBHS Npo3ananbHux uuTokiHie (IL-163, IL-6, IL-8,
TNF-0) Ta ogHo4acHe 3HkeHHs piBHsa npoTtusanansHoro IL-10 (p < 0,05). MopyLweHHs perynsuii 3ananbHoi peakuii npyn XO3/1
y BariTHUX CTasno MigrpyHTsM Anst BUHWKHEHHS aKyLLIEpCbKWX | nepuHaTanbHUX yeknagHeHb. Busisunu, Wwo 36inblueHHs CTyneHs
6pOoHX006CTPYKLUii acoLitoeTHCA 3 BiNbLUIOK YaCTOTOK TaKWX YCKNaAHeHb BariTHOCTI Ta nonoris, Sk aHemist (B 3,1 pasa), 3arposa
nepegyacHux nosnoris (y 9 pasis), npeeknamncis (B 7 pasis), ANChYHKLiS nnaueHTy (B 3,4 pasa), CUHAPOM 3aTPUMKM POCTY NIo-
ha (y 8 pasi), nepegyacHi nonory (B 3,5 pasa), nepeayacHuii po3puB HABKOMNOMMigHMX 0BONOHOK Mig Yac nonoris (y 4 pasu) Ta
AMCTpec nnoga (BTpuui).

BucHoBku. Y BaritHux i3 XO3J1 BU3Haummu npsiMonponopuiiiHe CTyneHto 6poHX006CTPYKLii 3pocTaHHs PiBHS npo3ananbHUX
umTokiHis IL-1p (rl =-0,81, rll = -0,67), IL-6 (rl = -0,88, rll = -0,78), IL-8, TNF-a, 06epHeH0 nponopLjiiHuii 38'A30K — ANs NpoTu3a-
naneHoro IL-10 (rl = 0,80, rll = 0,86). Lie Moxe 6yT1 paHHiM NPOrHOCTUYHUM KPUTEPIEM BUHUKHEHHS! aKyLLIEPCBKUX | NepUHaTanbHNX
yCKNaaHeHb.

The influence of systemic inflammatory markers on the development of obstetrical
complications in pregnant women with chronic obstructive pulmonary disease

S. M. Heriak, O. I. Oleksiak

The increasing prevalence of chronic obstructive pulmonary disease (COPD) among the female half of the population is the reason
for the increased interest of scientists in the course of COPD and its impact on pregnant women. At the same time, the chronic
lung inflammatory process leads to the development of obstetrical and perinatal complications during pregnancy.

The aim of our study is to establish the features of changes in the cytokine profile in pregnant women with COPD and their role
in the development of obstetrical and perinatal complications.

Materials and methods. 77 pregnant women with clinically and instrumentally verified signs of COPD were examined, who
were divided into 2 subgroups depending on the degree of bronchial obstruction: IA — 43 pregnant women with FEV, 280 %,
IB - 34 pregnant women with FEV, 50-79 %. The control group consisted of 27 healthy pregnant women. The cytokine profile was
determined and a correlational interaction with the degree of bronchial obstruction and the frequency of obstetrical and perinatal
complications was established.

Results. Our analysis of cytokine profile indicators in pregnant women with COPD at the stage of mild and moderate bronchoob-
struction has shown a characteristic and significant increase in the level of pro-inflammatory cytokines (IL-1, IL-6, IL-8, TNF-a) and
a simultaneous decrease in the level of anti-inflammatory IL-10 (P < 0.05). Dysregulation of the inflammatory response in COPD
in pregnant women became the main basis for the development of obstetrical and perinatal complications. We have established
that an increase in the degree of bronchoobstruction was also associated with a higher detection frequency of such pregnancy
and childbirth complications as anemia by 3.1 times, the threat of preterm birth by 9 times, preeclampsia by 7 times, placental
dysfunction by 3.4 times, intrauterine growth restriction by 8 times, premature birth by 3.5 times, premature rupture of membranes
during labor by 4 times, and fetal distress by 3 times.

Conclusions. In pregnant women with COPD, an increase in the level of pro-inflammatory cytokines — IL-1 (rl =-0.81, rll =-0.67),
IL-6 (rl = -0.88, rll =-0.78), IL-8, TNF-a was found to be directly proportional to the degree of bronchial obstruction, and inversely
proportional level of anti-inflammatory IL-10 (rl = 0.80, rll = 0.86), which can be an early prognostic criterion for the development
of obstetrical and perinatal complications.
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BWHWKHEHHS T NPOrpecyBaHHs XPOHIYHOTO 0BGCTPYKTHB-
Horo 3axBoptoBaHHs nereHb (XO3J1) nig yac BariTHOCTI Ta
110r0 BMIMB Ha PO3BUTOK aKyLLEPCBKWX, NEepUHATamnbHUX
yCKIagHeHb € akTyanbHo npobnemoto akyLepcrsa. B oc-
TaHHi POKV NOLUMPEHICTb LibOT0 NEreHeBOro 3aXBOPHOBAHHS
Ma€ TEHZEHLH0 10 3pOCTaHHsi, 0cOBNMBO B MONOAMX XKIHOK
penpoayKTUBHOO BiKy, BHACMIAOK BMAMBY Takux aKkTopis
PU3NKY, SK KYPiHHS, MPOXMBAHHS Ha 3a0pyAHEHMX Tepu-
Topisix Towo [1,2]. Tak, 3a gaHumu L. Tamasi, |. Horvath
(2015) y BariTHKX i3 XpOHI4HOIO NATONOTIELD NEreHb YacToTa
ycKknazHeHb nig yac BaritHocTi 3poctae Big 3,7 % 10 8,4 %
[3]. Lli paHi 0brpyHTOBYIOTE AOLINBHICT BMBYEHHS NaTo-
cpisionoriyHMx NpoLIECiB, L0 Nexarb B OCHOBI BUHWKHEHHS
ycknagHeHb BaritHocTi npu XO3J1.

Y natoreHesi XO3J1 kntoyoBa ponb HanexuTb 3ana-
NEHHIO B NETeHsX, WO BUHVKAE Mif, HEraTuBHUM BMAIMBOM
LUKIANMBMX YacTok i rasis [4,5]. Xoya oCHOBHE Micue
3ananbHoro NPoLIecy B NereHsx — Marni auxanbHi LWnsxu,
3ananeHHs 4acto Mmoxe ByTu 1y Benvkux OpoHxax, iereHe-
Bilf MapeHximi un nereHeBmx cyamHax [6]. Mpn XO3J1yacto
CrocTepiratoTb NiABULLEHHS PIBHS MapKepiB 3anasieHHs B
nepudepuyHil KpoBi, LLO CBIAYNTL NPO HAPOCTaHHS SBULL,
CUCTEMHOI 3ananbHoi BianoBidi Ta Mae HeraTUBHUIA BNNUB
Ha BUHUKHEHHS yCKnaaHeHb BariTHocTi [7].

OcHoBa CvCTEMHOI 3ananbHoi peakuii — 3anyck Lu-
TOKIHOBOIO Kackagy, 40 SIKOro Hanexarb i npo3anarbHi, 1
npoTM3ananbHi LMTOKIHW. B opraHiami noguHn Hemae cTa-
OTO PIBHS LIUTOKIHIB, OCKINbKM IXHS NPOAYKLiS perymioeTbest
nig Aieto LWKIANVBOIO YMHHWKA Ha PiBHI TPAHCKPUNLLT reHiB
[8]. BanaHc Mix LMK rpynamu MegiaTopis Mae BnnvB Ha
nepe0ir i pe3ynbTar BariTHOCTI, @ B yMOBaX NaTonoriyHoro
npoLiecy NOpyLIYETbCS KOHTPOMb 3a npouecamu nponi-
chepadii, KNiTMHHOT AndepeHLialii Ta nporpamoBaHoi
KniTuHHOI 3arunbeni [8]. B natoreHesi XO3J1 nposigHy ponb
BigirparoTb unTokiHv IL-IB, IL-6, IL-8, IL-10, TNF-a [9,10]. Jo
iXHIX CDYHKL Nig Yac 3amycKy NaTtonoriyHoro 3ananbHoro
npoLecy Hanexarb akTuBauis NIeNKoumMTiB Ta eHgoTeni-
anbHUX KNiTWH, 36iNbLIEHHS LMTOTOKCUYHOCTI harouuTiB
Ta agresvBHUX BnacTWBOCTew nekoumTie. Lli amibu B
OpraHisMi BariTHOi CTatoTb NPUYMHOIO NATONOMYHKUX NOPY-
LUEHb Y NNaLEHTapHiI TKaHMHI, L0 € OCHOBHWUM 3aXUCHUM
6ap’epom nig yac saritHocTi [11]. OTxe, XpoHiyHi 3anarnbHi
MpoLecy B NNALEHTi MOXYTb CTaTV MPUYMHOKD TaKUX aKy-
LUEPCHKIX | NepUHATaNBHIX YCKNaAHEHD, SIK NPEEKnaMncis,
nnaveHTapHa aucyHKLIS, 3arpo3a nepeayacH1x nororis,
CWHAPOM 3aTPUMKK POCTY nnoga Towo [12,13].

HepocTaTHbO BUBYEHVMMU, HE3BAXAK0UM HA JOBOSI BE-
TVKY KINbKICTb HAYKOBWX AOCTIMKEHb, 3aNMLIAIOTLCA NaTo-
pisionorivni MexaHi3My BUHUKHEHHS aKyLLepCbKOT natorori
K HacriZoK CUCTEMHOrO 3ananeHHs y BaritHux i3 XO3/1.
BcTtaHoBneHHs 3aMiH MapkepiB CUCTEMHOTO 3ananeHHs y
BUHWKHEHHI aKyLUEPCbKMX i NepuHaTanbHUX ycknagHeHb
y BariTHUX i3 XO3J1 gonomoxe po3pobuTti natoreHeTM4HoO
obrpyHTOBaHy nporpamy nikyBaHHs! ycKrnaHeHb Ta BU3Ha-
YUTW afeKBaTHI METOAM iX NPOGINaAKTUKA.

MeTa po6otu

BcTaHoBUTU 0COBNMBOCTI 3MiH LIMTOKIHOBOTO Npodinto
y BariTHuX, siki xBopi Ha XO3J1, Ta oujHUTK iXHIO porb Y
BUHUKHEHHI aKyLIEPCHKUX | NepuUHaTanbHUX YCKNaaHEHb.

Martepianu i MeToAU AOCAIAYKEHHA

OBcTexunm 77 BariTHUX KIHOK i3 KNiHIYHO 1 iIHCTPYMeHTarb-
Ho BepudikoBaHMK 03Hakamn XO3J1. Y KOHTpOnMbHY rpyny
3anyumnu 27 300poBKX BariTHKUX XIiHOK 6e3 naTonoriyHmx
nopyLLeHb 3 60Ky auxanbHoT cuctemu. Bik obcTexeHnx — Big
22 no 37 pokis. Bci BariTHi nepebyBanu Ha cTauioHapHOMY
nikyBaHHi B BigAiNeHHi ekcTpareHiTanbHoI NaTonorii BariT-
HUX KHIM «TepHoninbCbkuin 0bnacHuii KiHiYHWA nepuHa-
TanbHWA LeHTp «Matw i gutuHa» TOP y 2019-2022 pp.

[JiarHo3 XpoHiyHe 06CTPYKTMBHE 3aXBOPIOBAHHS NEreHb
BCTAHOBITIOBANM BAriTHWM i3 XPOHIYHUM BPOHXITOM, emdi-
3emoto, BpOHXianbHOK aCTMOLO Ta BPOHXOEKTATUYHO XBO-
poboto, L0 BM3HAYaNW 3rigHO 3 HacTaHOBO [MobarnbHoi
iHiLjaT1BM ANst XPOHIYHOrO OBCTPYKTUBHOTO 3aXBOPIOBAHHS
nereHb (Global Initiative for Chronic Obstructive Lung
Disease GOLD 2021), Mmo6anbHoi cTparerii nikyBaHHs
Ta npodpinakTuku 6poHxiansHoi actmMu (Global Strategy
for Asthma Management and Prevention GINA 2021),
aanToBaHOH KMiHIYHOK HACTaHOBOMD, Sika I'PYHTYETLCS Ha
[okas3ax, «XpOoHiYHe 0BCTPYKTUBHE 3aXBOPHOBAHHS JTETEHb»
(2020), yHichikoBaHUM KniHIYHAM NPOTOKONOM MEPBUHHOI,
BTOPMHHOI (CnewjianiaoBaHoi), TPETUHHOI (BMCOKOCNELa-
ni3oBaHoi) MeanyHoT AonoMory Ta MeanyHoi peabinitavii
(Haka3 MO3 Big 27 yepsHst 2013 poky Ne 555 «XpoHiuHe
06CTpYKTMBHE 3aXBOPLOBaHHS NnereHiBy Ta Hakad MO3 Big
08 »oBTHs 2013 poky Ne 868 «bpoHxianbHa actMay) Ha
nifcTaBi JaHUX aHamMHe3y, pe3ynbTaTiB KIiHIYHOrOo 1 iHCTpY-
MeHTanbHoro obcTexeHHs [14-17].

Kpuepii 3anyyeHHs B 4OCTIMKEHHS — KniHivHi, nabo-
paTopHi 03HaKW, JaHi aHaMHe3y 11 pe3ynbTaTy iHCTPYMeH-
TanbH1X METOAIB AOCTIMKEHHS, LLO MiATBEPDKYHOTH AiarHo3
X030 i3 | Ta Il cTyneHsamm 6poHxo06CTpyKLii.

KpuTepii BUKNOYEHHS — HAasIBHICTb €KCTpareHiTanbHoi
natornorii, Wo MOXe CNpUYUHATW NOJI6HI akyluepchbki Ta
nepuHartanbHi ycknagHeHHs, sik-ot XO3Mi3 Il Ta IV cTyne-
HsIMW BPOHX006CTPYKLii, apTepianbHa rinepTeHsis, 3axso-
POBaHHS HUPOK, LIYKPOBWIA AiabeT 1 Ta 2 TvniB, TPOMOOTUYHI
YCKIaZHEHHS!, XPOHIYHi 3anarbHi MpoLiecy nosanereHeBol
nokaniaalii, CUCTEMHi 3aXBOPIOBAHHS CMOSTYYHOI TKaHWHW,
3aXBOPIOBAHHS OpraHiB TpaBneHHs. Bei nauieHTn Haganm
NUCbMOBY IHPOPMOBAHY 3rofly Ha y4acTb Y AOCTILKEHHI.

Yeix BaritHux i3 XO3J1 noginunu Ha 2 nigrpynu 3anexHo
BiJ CTYNEHs TSHKKOCTI 06CTPYKTUBHOTO cMHApOMY. CTyniHb
TSDKKOCTi BU3HaYWNK, 3aCTOCYBABLLM CMiPOMETPUYHY Kra-
cudpikaLito, 3a JaHUMKM NOCTOPOHXOAMNATALAHOMO PiBHS
O®B, (06'em (hopcosaHoro Buauxy 3a 1 cekyHay). B 1A
rpyny sanyuunu 43 xiHok i3 O®B, 280 % Bin Hopmu, 1O
BiAMOBiAAE NerkoMy CTynexro BpoHx006CTpyKLii, 3rigHO 3
ATS/ERS (2015); B |5 rpyny — 34 BariTHix 3 O®B, 50-79 %,
LU0 BiMoBiAae noMmipHin cragii GpoHxoo6cTpykuii. Cnissig-
HowweHHs OPB, /OXKET B 06ox rpynax cTaHoBuo <0,7[18].

MeTogom iMyHOXeMintoOMIHECLEHTHOrO aHanisy Ha
aBTOMaTUYHOMY iMyHOMoriYHOMy aHanizatopi Immulite
2000 XPI (Siemens Healthcare, Hime4unHa) 3 peareHTamm
Immulite 2000 (Siemens Healthcare, Hime4yunHa) kinbkicHo
BW3HAYMNM KOHLIEHTpaLito umTokiHis IL-1B, IL-6, IL-8, IL-10,
TNF-a. Ycix nauieHTok o6CcTexunu B TepMiHi BariTHOCTI
28-30 TvxHiB.

CTtatMcTYHMIA aHani3 pesynbTaTie 3aiicHUNW 3a [o-
nomoroto nNpuknagHwx nporpam Statistica 10.0 (StatSoft,
Inc., CLWA) ta Microsoft Office Excel 2010. Pospaxosysanu
cepeqHi BenuumHu (M) i ctaHgapTHi nomunku (m). Biporig-
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OpwuriHaAbHI AOCAIAXKEHHS

Tabnuus 1. PiseHb mapkepiB 3ananeHHs y BaritHux i3 XO3/1 pi3Hux cTyneHis
TaxkocTi, M £ m

MokasHuk, KonTponb, IA nigrpyna, IB nigrpyna,
OJMHULi BUMIpIOBaHHSA n=27 n=43 n=34

HICTb pi3HMLi aGCONKTHINX BENWYMH O3HaK OLiHIOBanu 3a
gonomoroto t-kputepito CTblogeHTa. [JoCTOBIPHOK BBAXAM
pisHmwo npu p < 0,05. [Ins OuiHIOBaHHS KOpensuinHoro
3B’3Ky 3acTOCyBanu MeTof NPAMONIHINHOI kopensauii
MipcoHa, Bukopuctanu nporpamy Microsoft Excel 2010.

IL-1B, nr/mn 3,21+0,29 5,78 +0,44* 6,92 +0,41*

IL-6, nr/mn 5,85+ 0,21 8,76 +0,33* 10,96 + 0,37*
Pe3yabtath IL-8, nr/mn 497+0.22 7,11 +0,39* 9,86 +0,21*

IL-10, nr/mn 16,88 + 0,29 12,93 +0,32* 9,57 +0,38*
Yci obcTexeHi — xuTenbku TepHoninbcbkoi obnacTi, Hane- TNF-a, nr/mn 2764012 4374023 6,65+ 0,27*

XaTb 40 €BPONEOiaHOI pacu. Yci nauieHTkn o6pOoBiNbHO
noroaunncs 6patu yqacTb Y AOCTIMKEHHI.

[Moka3HMKK 3pOCTy Ta Bary 3iCTaBHi B YCix rpynax Ba-
riTHUX. 3a BikOM 0BCTEXEHUX IPynu HE Mani CTaTUCTUYHOT
pos6ixHocTi (p > 0,05). Tak, cepenHii Bik naujeHTok B 1A
rpyni—27,1 1,5 poky, BaritHux B rpynn — 29,8 + 1,5 poky,
rpynu KOHTpOM0 — 26,8 £ 1,7 poKy. Y pesynsrarti onuTyBaHHs
3'acysanu, wo Tpusanicts nepebiry XO3/1 y BaritHux IA

*: Pi3HNLA JOCTOBIPHA MOPIBHAHO 3 MOKA3HWKaMM KOHTPONBHOI rpynu, p < 0,05.

Tabnuus 2. YactoTta akyLwepcbkux i nepuHaTanbHUX YeknagHeHb y rpynax BariTHUX
i3 X031 (abc., %)

KOHTpoana
n=43 n=34 rpyna, n =27
AGe % [AGe % JAGe [%

[cdyHKUis nnaueHTn 22 51,1 24 70,5 7 25,9
rpynu ctaHoBuna 8,3 + 1,7 poky, Ib rpynn—9,7 2,3 poky. Y CuHapoM 3aTpumi pocTy ioga 5 16 g 235 _ _
49 (47,1 %) KIHOK BariTHICTb nepua, y 42 (40:4 %) —Aapyra, [ucTpec nnoga nig Yac BariTHoCTi 1 2,3 3 8,8 - -

y 13 (12,5 %) - Tpeta i GinbLue. Arewis 18 419 2 647 3 11,1
lMpoTarom gocnigkeHHs NpoaHaniayBanu piBHi Npo- Mpeexnamncis 4 93 7 20,5 _ _
3ananbHux (IL-1B, IL-6, IL-8, TNF-a) i npotusanansHux 3arposa nepeaYacHIX nonoris 6 139 9 264 1 37
(IL-10) mepiaTopie 3ananexHs y BaritHux i3 XO3J1i3 nerkum Mepenvacki nonoru 4 93 7 17,6 2 74
i MOMipHUM CTyneHsaMKU BpoHX00BCTpyKLii. PesynkraTty MepeayacHuit pospue 3 6,9 4 17 1 37

BW3HaYeHHsI MeziaTopiB y CMpOBATLi KPOBi 0OCTEXEHNX 3a
rpynamv HaBegeHo B mabruui 1.

BcTaHoBunu, Wwo koHueHTpauia IL-1B gocToBipHO
nigBuLLIEHa B NiArpynax BariTHUX i3 Nerkum i IOMipHAM CTy-
neHem BpoHx006CTpyKLii. Tak, MOPIBHSHO 3 KOHTPOMBHOK
rpynoto, ae 6ynu 3noposi BariTHi, B |A nigrpyni pisexs IL-16
6inbwwit B 1,8 pasa, B Ib — B 2,1 pa3a. 36inbweHHs IL-1p
MoXe OyTW MigrpyHTAM AN BUHVKHEHHS aKyLIepCbKUX i
nepuHaTanbHUX ycknagHeHb. Taki BUCHOBKM 3iCTaBHi 3
ganuvn Y. T. Khong, sikuid BcTaHosuB, wo IL-1B nig vac
BariTHOCTI y BiANOBIAb Ha HAafBHICTL iHEPeKLiNHOro NpoLecy
B OPraHiami 3yMOBIHOE CUCTEMHI Ta NMOKarbHi 3MiHW XOpioHa,
a Hagani n nnaueHTu [19].

Y nigrpyni Ib BUsSIBUAKM CTaTUCTUYHO BiporigHe nigsu-
LLIEHHS! CUCTEMHOTO PiBHS IL-6, LU0 € NPOBiAHUM Mapkepom
aKTMBaLlii 3ananeHHs nig 4Yac BariTHOCTI Ta 30inbLIEHHS
pisHs IL-8 B IA Ta IB nigrpynax y 1,8 Ta 1,9 pa3a BignosigHo
MOpIBHSIHO 3 KOHTponeM. B 06ox nigrpynax cnoctepiranu
[OCTOBipHE NiABuLLEHHS piBHS TNF-0 NOPIBHSHO 3 KOH-
TPONBHOIO TPynoto. Y Migrpyni 3 nerkum cTyneHem GpoH-
X006CTpYKLji oro piBeHb B 1,5 pasa BuLwWiA, a B Nigrpyni
3 MOMipHUM cTyneHeM G6poHxoobeTpykuii pieHs TNF-a
nigBuWmBCeA B 2,4 pasa.

Ak Bigomo, nig Yac dpisionoriyHoro nepebiry BariTHOCTi
B OpraHiami BU3Ha4aloTb BiJHOCHY iIMyHOCYNPECito, LLO BU-
SBMSETHCA HA PiBHI LMTOKIHOBOO BanaHcy [OMiHYBaHHAM
npotusanansHoro IL-10. BiH 3abe3nevye nokanbHy imy-
HOCYMPECitO LNAXOM OOMEXEHHS! aKTUBHOCTI HOPMambHUX
Kinepis, Makpodaris, ekcnpecii peLenTopiB CTEPOIgHUX
rOpMOHiB. Y pesynbtari aHanisy pisHs IL-10 y cuposartui
KPOBi BUSIBUMNK, LLO AOrO 3MeHLLEHHs 6yno BiporigHM B
OCHOBHIlA rpyni BariTHUX NOPIBHAHO 3 KoHTponem (8 1,3
pasa meHLue B |A, B 1,7 pa3a — B |B nigrpyni). 3meHLIeHHs
KOHLeHTpauji IL-10 cBigumTb NPO NOPYLUEHHS! LIMTOKIHOBOMO
6anaHcy B 6ik mpo3ananbHWX peakLiii Ha MicLeBoMmy Ta
3aranbHoMy piBHsIX. Lle Takox Moxe cTaTu nigrpyHTaM ans
BUHUKHEHHS aKyLLEPCBKWX | NepyUHaTanbHUX yCKIaaHeHb y
rpyni BaritHux i3 XO3/1.

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

HABKOMOMIiAHNX 0BOMOHOK

BviBYeHHs pesynbTaTis piBHS MeiaTopis 3ananeHHs y
BariTHux i3 XO3/1 nokasano JOCTOBIpHi 3cyBU B perynsuii
LmTOKIHOBOrO Npodinio B ycix nigrpynax. Lie caigunts npo
3HWXKEHHS KNITUHHOTO iIMYHITETY Ta NOYaTOK 3ananbHol
peakuii Ha CMCTEMHOMY piBHi. BusiBneHi nopyLeHHs piBHS
LIMTOKIHIB MPSIMO NPOMOPLIAHO KOpentoBanu 3i CTyneHem
6poHxoobcTpykuii. Tak, B OCHOBHIN rpyni BariTHNX i3 XO3/1
BW3HAYMNM BipOTiAHMIA 3BOPOTHWIA 3B'I30K CUMbHOI Ta Cce-
peaHbLOoi cunu Mix cTyneHem 6poHxo0BCTpyKLIi Ta piBHEM
IL-1B: B IA nigrpyni 3 nerkum ctynHem BpoHxo06CTpyKLji
(O®B, 280 %) r=-0,81 (p <0,05), B 15 niarpyni 3 IOMipH1M
cTyneHem 6porxoobeTpykuii (O®B, 50-79 %) r = -0,67
(p <0,05) (puc. 1).

BuaHaumnu, wo B obctexeHux i3 XO3/1 € 4OCTOBIpHHMIA
LLiNbHWIA 3BOPOTHWIA KOPENSALIHWN 3B’A30K MiX CTyneHem
HpoHxoo6eTpyKuii Ta nokasHukom IL-6: B 1A nigrpyni (O®B1
280 %)r=-0,88 (p<0,05), 8 16— (OB, 50-79 %) r=-0,78
(p <0,05) (puc. 2).

KopensuiHuii aHania nokasas, WO MigBULLEHHS CTy-
neHs 6POHX00BCTPYKLIi y BariTHAX CynpoBoaXyBanocs
MpAMONPONOPLAHWM nigsuLLeHHaM piBHa IL-10: B nigrpyni
XIHOK i3 nerkum cTyneHem 6poHxoo6eTpykLii (OPB 1280 %)
r=0,80 (p < 0,05), y rpyni iHOK i3 MOMIPHUM CTyneHem
BporxoobeTpykuii (OPB, 50-79 %) r, = 0,86 (puc. 3).

MpoananisyBanu akylepcbki Ta nepuHaTanbHi
yCKIagHeHHs B OCHOBHIN rpyni BariTHUX i3 XO3J1 (mabn. 2),
BW3HaYMNK 30inbLUeHHSA YacToTh aHeMii Ha 41,9 % B 1A Ta
Ha 64,7 % B |b nigrpyni; ue B 3,7 Ta 5,8 pasa BignosigHO
GinbLuUe, Hix y KOHTpONi. HanyacTiwa natonoris 3-nomix
aKyLLIepCbKNX YCKNagHeHb — AUCHYHKLIS NnaLeHTH, Ky
piarHoctyBanm B 51,1 % obctexeHux B IA nigrpyni Ta
70,5 % xiHok 3 IB nigrpynu, a B koHTponi — 25,9 % Bu-
nagkis (B 1,9 i 2,7 pasa BignoBigHO YacTille NOpPIBHSHO 3
KoHTponem). OueBnaHO, NpU NnaLleHTapHiIl ANCEHYHKLiT
B pesyrnbTaTi NopyLEHHs KpOBOOKIry B CMCTEMi MaTh —
nnaueHTa — Nnig BUHWKAKTb HE3BOPOTHI MOPONOriYHi
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Puc. 1. AHani3 kopensuiiHoro 3B’a3Kky Mix cTyneHem 6poHxoobcTpykuii Ta nokasHukom IL-1pB y BaritHux i3 XO3/1.
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Puc. 2. AHani3 kopensuinHoro 38’a3Kky Mix cTyneHem 6poHxooBCTpykLii Ta nokasHukom IL-6 y BaritHux i3 XO3/1.
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Puc. 3. AHanis kopensiLiiHoro 38's3Kky Mix cTyneHem 6poHxoo6eTpykuii Ta nokasHukom IL-10 y BaritHux i3 XO3/1.

3MiHM B MnaueHTapHIN TKaHWHI, WO HeraTMBHO BnnuBa- IB nigrpynax aHemito Busensanu B 6,0 Ta 7,3 pasa yacrile
10Tb Ha BUHUKHEHHS Ta 3POCTaHHs NNofa, 3MEHLLYETLCA MOPIBHSIHO 3 KOHTPOIBHOIO FPYMOH0. Y BariTHMX i3 NOMIPHUM
0OMiH NOXMBHUX PEYOBWH | KUCHIO M MaTip'lo Ta nno- CTyneHem BpoHx000CTpyKLi y 2,2 pa3a YacTiLle NOPIBHSHO
AoM. BHacnigok uporo B OCHOBHIN rpyni fiarHocTyBanu 3 KiHKaMW 3 NiArpynu Nerkoro cTyneHs 6poHxoo6eTpyKuii
cuHapom 3atpumku pocty nnoapa (11,6 % B 1A 1a 23,5 % BUHWKana npeeknamncis (20,5 % npotn 9,3 % Bunaakis
y IB nigrpyni), @ B KOHTPOMbHIN rpyni 340POBUX BariTHUX BiAMOBIAHO).

L0 NaTonorito He 3adpikCyBanu. B 0CHOBHIN rpyni BUsBUNM 3a3Haummo, Lo y BariTHuX i3 nposisammn XO3J1 3pocna
BUMNAAKN BUHUKHEHHS AUCTPECY NoAa Mig vac BariTHOCTI yacToTa 3arposu nepegyacHux nonoris. Tak, y nigrpyni 3
(2,3 % xiHok i3 1A Ta 8,8 % 3 Ib nigrpynu); y 300poBKX MoMipHUM cTyneHem 6poHx00BCTpyKLii 3arpo3y nepeayac-

BariTHWUX Take YCKNagHeHHs He AjarHocTysanu. HWX nonoris BUsBUMKW B 9 (26,4 %) BariTHUX (y KOHTpOri —
B pesynbrati XpOHIYHOrO FiMOKCUYHOTO YpaXKeHHs Yy 3,7 %), 3 Hux y 7 (17,6 %) xiHoK BariTHICTb 3aBepLu1iacs
BariTHux i3 XO3J1 gyxe yacto BusBnsnm aHemio. B IA i nepegyacHUMU nonoramu. Y nigrpyni 3 nerkum CTyneHem
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6pOoHX006CTpYKLT 3arpo3a nepeayacHyIX Nonorie BUHUKana
y 6 (13,9 %) ocib, yetepo (11,6 %) 3 HUX Manu 3rogom
nepenyacHi nornoru. B KOHTPONbBHIN rpyni He 3adikcyBanu
BWNaAKM NepeayacHnx nomnorie.

MMip yac nonoris nepegyYacHUin po3puB HaBKOMOMSIA-
HWx obonoHok Binbyscs y 3 (6,9 %) pogink 3 IA nigrpynu
1a 4 (11,7 %) xiHok 3 |B nigrpynu, a B rpyni BariTH1x 6e3
3axXBOPOBaHb AMXanbHUX LWNsXiB nuwe y ogHiei (3,7 %)
MaLEHTKN BUSIBUMW LIE YCKMaAHEHHS.

Omxe, y BariTHux i3 XO3/1 fOCTOBIpHO yacTiwe Bu-
HWKaI0Tb aKyLLepChbKi Ta NepuHaTanbHi YCKNagHeHHs, Lo
3anexartb Bif CTyneHs 6poHx006CTpyKLji.

06roBopeHHA

AHani3 NoKasHWKIB LUTOKIHOBOIO NPOMinto Y BariTHUX i3 Xpo-
HiYHUM OBCTPYKTMBHIUM 3aXBOPHOBAHHSAM NereHb Ha cTagii
nerkoi Ta noMipHoi 6poHX00BCTpYKLii NoKa3aB xapakTepHe
[0CTOBIpHe 30iNbLUEHHSI PIBHA Npo3ananbHUX LUTOKIHIB
(IL-1B, IL-6, IL-8, TNF-a) Ta ogHOYaCHe 3HWKEHHS PiBHA
npotusanansHoro IL-10 (p < 0,05). MopyLueHHs perynsuii
3anansHoi peakuji npu XO3J1y BariTHUX CTano nigrpyHTsam
ANS BUHWUKHEHHS! aKyLLIePCbKWX | nepuHaTanbHUX yeknagd-
HeHb. Lli gaHi 3biraroTbes 3 pesynbratamu 4OCHImKeHHS
H. A. CkpunyeHko Ta cnisasT. [20], siki BCTAHOBUAK: Y XIHOK
i3 HEBMHOLLYBaHHAM BariTHOCTI BifOyBaeTLCA BiporigHe
MigBMLLEHHS BMICTY npo3ananbHux uutokiis (IL-1B, IL-6,
IL-8, TNF-a) y cvpoBaTtLi KpOBi, @ TaKOX 3HKEHHS Npo-
Tm3ananbHoro IL-10 i B cupoBaTtLi KpoBi, | B CIU3i kaHasy
Wmninkn matkn. OgHWUM i3 naTogisionoriyHx MexaHiamis,
LU0 3yMOBIOHTb BUHUKHEHHS LIX YCKMaAHEHb BariTHOCTI,
Moxe ByTv iHhiKyBaHHS NNaLEHTM 3 yPaKEHOTO NereHeBoro
BOTHWLLA Ta HacTynHe iHgikyBaHHs nnoaa. Lien natonoriv-
HWUIA NpoLiec Moxe BinbyBaTucs Yepe3 ymbinikanbHy BEHy
Yu acnipaujto ypaxeHux HaskononnigHux sog [21].

Mwu BcTaHoBKMK, WO 3BinbLUeHHS CTyneHs 6poHx00b-
CTPYKLji TAKOX acouitoeTbCst 3 BiNbLUIOK YacTOTOK BUSB-
NEHHS TaKWX YCKIagHeHb BariTHOCTI Ta NOMOriB, K aHeEMist
(41,9 % B 1A nigrpyni, 64,7 % 8 |B nigrpyni npotn 11,1 % y
KOHTpOIbHIN), 3arposa nepegyacHux nonoris (41,9 % 8 1A
nigrpyni, 64,7 % 8 |6 nigrpyni npott 11,1 % B KOHTPOMbHIN),
npeeknamncis (9,3 % 8 IA nigrpyni; 20,5 % B IB nigrpyni, a8
KOHTPOIBHIA rpyni BUNaaKu NpeeknamMncii He 3adikcoBaHi),
ancyHkuis nnauenty (51,1 % 8 IA nigrpyni, 70,5 % B IB
nigrpyni npotvt 25,9 % y KOHTPONbHilA), CUHAPOM 3aTPUMKM
pocty nnoaa (11,6 % B 1A nigrpyni, 23,5 % 8 16 nigrpyni, B
KOHTPOMbHiN rpyni He BUSBNEHO), nepeayacHi nomnorv (9,3 %
B8 |Anigrpyni, 17,6 % B |6 nigrpyni npotn 7,4 % Yy KOHTPOmb-
Hil), nepeaYacHmin po3puB HaBKOMNONMigHMX 0BOMNOHOK Nif
yac nororis (6,9 % 8 |A nigrpyni, 11,7 % 8 |B nigrpyni npotw
3,7 % y koHTponbHiIN), ancTpec nnoga (2,3 % 8 1A nigrpyni,
8,8 % B Ib niarpyni, He 3adhikcoBaHO B KOHTPOMbHIN rpyni).
MMiprpyHTSM NS BUHUKHEHHS LIMX YCKMaAHEHb € XPOHiYHa
rinoKcis Ta 3ananbHuiA NPOLEC, LLO BUSIBMISANW He NULLE 3a
AmcbanaHcoMm iHTepreiikiHia (36inbLieHHs pisHis IL-1p, IL-6,
IL-8, TNF-a Ta 3HuxeHHs piBHs IL-10 B nigrpyni 3 nerkum
(1) i nomipHum (Il) cTyneHem GpoHxoobCTpPYKLUii), ane 1
BCTAQHOBWIM 3BOPOTHUIA KOPEMALIAHWIA 3B's130K MiX piBHEM
O®B, Ta pisHem IL-1B (| =-0,81; rll =-0,67,p < 0,01), OB,
1a IL-6 (rl = -0,88; rll = -0,78, p < 0,01), npsmMuii kopens-
LiiHMA 3B'A30K — Mix O®B, Ta IL-10 (vl = 0,80; rll = 0,86,
p <0,01).

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

OpwuriHaAbHI AOCAIAXKEHHS

Omxe, XO3I1y BariTHNX xapakTepuayeTbCs CUCTEMHM-
MU NOPYLLUEHHAMM LIMTOKIHOBOTO BanaHcy Ta CynpoBOmXY-
€TbCA [OCTOBIPHUM 306iMbLUEHHAM YaCTOTH aKyLLEPCHKNX i
nepuHaTanbHUX YCKNafHeHb, YacToTa SkUX 3anexuTb Bif
cTyneHs GpoHxoobeTpykuii. Lie 3ymoBnoe HeobXiaHiCTb
pO3pO06neHHs NaToreHeTUYHO O6IPYHTOBAHOI Nporpamm
NiKyBaHHS Takux BariTHUX.

BucHoBKH

1.'Y BariTHux i3 XO3J1 Bu3Haunnu npsimMonponopuinHe
CTyneHo BpoHX00BCTPYKLi 3pOCTaHHs piBHA Npo3anarb-
HUX umTokiHiB IL-1B (rl = -0,81, rll = -0,67), IL-6 (rl = -0,88,
rll = -0,78), IL-8, TNF-a, 06epHeHO nponopLiinHui 38’30k
— ansa npotusanansHoro IL-10 (rl = 0,80, rll = 0,86). Lle
Moxe ByTn paHHIM MPOrHOCTUYHUM KPUTEPIEM BUHWUKHEHHS
aKyLWEePCbKWX | NepUHaTanbHUX YCKNaaHEeHb.

2. 36inbleHHs cTyneHs GpoHxoobCTpyKUii acolito-
€TbCA 3 BiNbLLOIO YaCTOTOK TakWX YCKNaaHEeHb BariTHOCTI
Ta nonoris, ik aHemis (B 3,1 pasa), 3arpo3a nepeayacHux
nonori (y 9 pasis), npeeknamncis (B 7 pasis), AUCHYHKLISA
nnaueHTu (B 3,4 pasa), CMHOPOM 3aTPUMKV POCTY nnoja
(v 8 pasiB), nepeayacHi nonorv (8 3,5 pasa), nepeayacHuin
pO3pMB HaBKoronniaHMX 060MOHOK Mig Yac nonoris (y 4
pasw) Ta aucTpec nnoaa (BTpudi).

3. Y pesynbrari KOpensuiiHoro aHarnisy BCTaHOBWMW:
MiarpyHTSM ANS1 BUHUKHEHHS! Ha3BaHWX YCKNafHEHb €
XPOHiYHa FiMNOKCis Ta 3ananbHU NPOLIEC, L0 BUSBNSNM He
nuwe 3a aucbanaHcoM iHTepnenkiHiB (30iNbLUEHHS piBHIB
IL-1B, IL-6, IL-8, TNF-a Ta 3HWxeHHs piBHsi IL-10), ane i
BCTAHOBWIIM 3BOPOTHUI KOPENSILLIHWIA 3B'A30K MiX piBHEM
O®B, Ta pisHem IL-1B (r =-0,81,rl1=-0,67,p <0,01), OPB,
TalL-6 (r1=-0,88, rll=-0,78, p < 0,01), npsiMuin KopensLinHuiA
3p'a30k — Mixx O®B, Ta IL-10 (rl = 0,80, rll = 0,86, p < 0,01).

MepcnekTMBM NnoganbLWMX HAYKOBUX AOCHIIKEHb.
Pesynstat gocnigxeHHs obrpyHTOBYOTb HEOBXIAHICTb
po3pobneHHs ans BariTHux i3 XO3J1 iHauBigyanbHUX
nporpam NpOrHo3yBaHHS Ta MNiKyBaHHS aKyLUEPCbKUX i
nepuHaTanbHUX YCKIaaHEHD.
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PoAb i micLie TpaHCaHaAbHUX €HAOCKOMIYHUX pe3eKLiH
NpU paKy NPAMOI KULLIKU
P. M. HikiteHko2ABCDEF B H, 3anopoxaH - EF,

K. O. BopoTuHueBa ' *BCDEF € A, KonueB(PEF

OAECbKMIA HaLjOHaAbHUI MEeAUYHWI YHIBEPCHUTET, YKpaiHa

OpwuriHaAbHI AOCAIAXKEHHS

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHA CTaTTI

3a nokasHvKamu 3axXBOPHOBAHOCTi Ta CMEPTHOCTI KOnopeKTarnbHUiA pak CTaHoBUTb 13 % Y CTPYKTYpi NyXMMHHUX 3aXBOPIOBaHb | Mae
TeHAEeHLito o 36inblueHHs. HUHI Hemae BignpaLboBaHOi METOAVKY ifeHTUiKaLii ypaxeHX NiMpoBy3NiB y NawjieHTiB i3 pakom
MPSIMOT KULLKW, TOMY BUSIBNIEHHSI «CTOPOXOBOTO» NMiMCpOBY3Na Bigirpae BaXmnMBY NPOrHOCTUYHY POMb Mif Yac Anst BUSHAYEHHS!
XipypriYHOT TaKTUK.

MeTa po60TH — yOOCKOHANUTM anropuT™ iHTpaonepaLiiHoi AiarHOCTUKM MeTacTasyBaHHs paky NpsMOi KULLIKK Ans onTuMisauii
0nepaTUBHOIO BTPYYaHHS Ta 3MEHLLEHHS KiflbKOCTi iHTpaonepaLinHuX i nicnsonepaviiHnx yeknagHeHb.

Marepianu Ta metoau. MNpoonepysanu 184 nauieHTis i3 pakom npsamoi kuwkw (PIK), skux noginvnu Ha 2 rpynu: | — xsopi 3 |
crapieto PTK (T1-2NOMO), Il — 3 1l ctagieto PMNK (T3NOMO). B ob6cTexeHnx iHTpaonepawitHo BUSIBNISNMW 1 AOCRimKyBanu «CTopo-
xoBi» Nnimcpoy3nu. O6car i Niaxoam 4o XapakTepy onepauinHoro BTpyYaHHs 3anexanu Big ctagii Ta HassHocTi MeTacTagis (MTS).

CepepHiit nepioa nicnsionepaLlitHoro crocTepexeHHs cTaHoBKB 12—60 MicsiLiB, BpaxoByBany paHHi (FHiHO-CENTUYH yCKNaaHEeHH,
KpoBOTENi, NepdhopaLii CTiHKW KULWKK) Ta BigAaaneHi (peumanem paky NpsiMoi KULLKK) YCKNaAHEHHS.

Pesynbrati. Y nauieHTiB | rpynu metactatyHi ypaxeHHsi «CTOPOXOBMX» NiMKOBY3NIB HE BUSBNEHO, TOMY OnepaLliiHe BTpy-
YaHHS oOMeXeHe TpaHcaHarbHUM MIKpOXIPYPriYHUMM BTPYYaHHSAM. Y Ll rpyni 3apeecTpyBanu Taki yCKnagHeHHs, sik KpoBoTeui
(2,2 %), iHTpaonepauinHnx nepdopalLliit CTIHKW KULLKK (5,6 %), THINHO-CEeNTWUYHI YCKNaAHEHHS, @ peLanBm paky npsmMoi KULLKK He
BUSIBUNIN.

Y Il rpyni (n = 94) meTacTas3un B «CTOPOXOBWX» NiMdpoBy3nax BuaHaunnm B 36 (38,3 %) navieHTis, Le 3yMOBMINO HeOOXigHICTb
BWKOHaHHS HWU3bKOI NepeaHbOoi pesekLii NPSMOI KULLKX 3 TOTanbHOK ME30PEKTYMEKTOMIE. B Uil rpyni 3adikcyBanu KpoBoTeui
(6,3 %), iHTpaonepavinHi nepdopaLlii CTiHKW KULLKW Ta THIHO-CENTUYHUX YCKNaaHEHb He BUSIBNIEHO, PELMAMB paKy NPsMOI KULLIKK
piarHoctysarm B 12 (12,8 %) XBOpMX.

BucHoBKM. BUKOHaHHS TpaHCaHamnbHUX eHOOCKOMNIYHMX pe3ekuin y nauieHTis i3 PIK | Ta, ocobnmeo, Il ctagii Mmoxnuee, Tinbku
AKLLO 3AIMCHIOETLCS IHTpaonepaLliiHe 3abapBreHHs Ta eKCTPEHE ricTomnoriYHe AOCTIMKEHHS «CTOPOXOBUX» niMcposyanis. Ob-
CAr ONepaTyBHOIO BTPyYaHHS BU3HAYaKOTb HA OMepawiiHoMY CTOri 3a pesynbTaTaMy eKCTPEHOrO FCTOMOMYHOrO AOCTIMKEHHS.
Akwo BusBneHo MTS ypaxeHHs Me30peKTanbHUX «CTOPOXOBUX» NiMcoBy3niB, onepauito Tpeba NpoaoBXuUTY 3 0608’ A3KOBOKD
ME30PEKTYMEKTOMIEHD.

The role and place of transanal endoscopic resections in rectal cancer

R. P. Nikitenko, V. M. Zaporozhan, K. O. Vorotyntseva, Ye. A. Koichev

The aim of the work is to improve the algorithm of intraoperative diagnosis of rectal cancer metastasis in order to optimize surgical
intervention and reduce the number of intraoperative and postoperative complications.

Materials and methods. 184 operated patients with rectal cancer (RC) were divided into 2 groups: group 1 — patients with stage |
RC (T1-2NOM0), and group 2 —stage Il RC (T3NOMO), who underwent intraoperative detection and examination of sentinel lymph
nodes. The volume and surgical approach depended on the stage and the presence of metastases (MTS).

The average period of postoperative observation was 12-60 months, taking into account early (purulent-septic complications,
bleeding, intestinal perforation) and late (recurrent rectal cancer) complications.

Results. The patients of group 1 had no MTS lesions of the sentinel lymph nodes, the surgical intervention was limited to transanal
microsurgery due to this fact. Among the complications were the following: bleeding — 2.2 %, intraoperative perforation of the in-
testinal wall — 5.6 %. No purulent-septic cases, no recurrences of rectal cancer were detected.

In group 2, 36 (38.3 %) out of 94 patients had MTS detected intraoperatively in the sentinel lymph nodes which required a low
anterior rectal resection with total mesorectumectomy. Among the complications was bleeding — 6.3 %. No intraoperative perfo-
rations of the intestinal wall and no purulent-septic complications were detected. Recurrence of rectal cancer was detected in 12
(12.8 %) patients.

Conclusions. Performing transanal endoscopic resections in patients with stage | RC and especially stage Il RC is possible
only under the conditions of mandatory intraoperative staining and urgent histological examination of the sentinel lymph nodes.
The extent of the surgical intervention is determined on the operating table based on urgent histological examination results.
When MTS lesions of the mesorectal sentinel lymph nodes are detected, the operation should be continued with mandatory
mesorectumectomy.
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He3Baxatoun Ha poO3BMTOK MEOULMHM 1A iCTOTHI ycnixv B
60p0TbOi 3 OHKONONYHUMU 3aXBOPIOBAHHSAMM, KOMOPEK-
TanbHui pak (KPP) 3anuwaetbes Bkpail AuckytabensHoto
Ta CKMagHo Ans nikysaHHs npobnemoto. 3a nokasHukamu
3aXBOPIOBAHOCTI Ta CMEPTHOCTI MOMY HanexwTb OfHe
3 NpOoBIgHUX MiCLb Cepef OHKOMNOriYHUX 3aXBOPOBaHb,
yacTota BusBneHHs gocsrae 13 % y CTPYKTYpi MyXIMHHUX
3aXBOPIOBaHb | Mae TeHAeHLito fo 36inblueHHs [1,2,8,17].

Jlokanizauis KPP i BigCyTHICTb paHHiX cneundivHmx
CYMMTOMIB NMPU3BOAATL 4O Ni3HLOr0 3BEPHEHHS NALLEHTIB,
i LUe CnpuYuHse He3adoBiNbHI pe3ynsrati, 30Kpema pe-
LMaMBM 3axBOproBaHHsA [1,2,7,11]. 3asHaunmo, Lo NoHag
20 % nauieHTiB Ha Yac BMABNEHHS BXe MaloTb O3HaKW
MOLLIMPEHHS NMyXIIMHHOTO NpoLecy — metactasn [1,2,10,14].

3a JaH1MV OCTaHHIX paHAOMI30BaHVIX AOCIHKeHb, Yac-
ToTa MetactatnyHux (MTS) ypaxeHb nimdarnyHmx By3nis
(NB) npu KPP 6e3nocepenHs0 3anexuTb Big po3mipy nyxnu-
HW. Tak, y naujeHTis i3 nyxnuHamu T1ix Bussnsiotb y 0-12 %
BUNagkis, i3 T2 —12-28 %, i3 T3 — 36-79 % [1,2,6,16,17].

HwHi Hemae BignpaLbOBaHOI METOANKN BUSIBNEHHS
ypaeHnx niMcpoBy3niB y NALIEHTIB i3 pakoM MPSMOT KULLIKW
[1,2,4]. BBaxatoTb, LLIO OCHOBHWIA KpUTEPIH, 3a IKUM BU3HA-
yatoTb MeTacTasn y J1B, — noro posmip [1,6,7], ane poamipu
J1B He 3aBXau cBigyaTh NPO iXHE 3arnyyYeHHs 40 MyXIMHHOTO
npouecy abo iHTakTHicTb [5,12].

Tomy y npakT1Ky KonopekTansHoi Xipyprii Bce YacTilue
BMNPOBaXyOTb CTPATEril0 BU3HAYEHHS «CTOPOXOBOTO»
nimcposysna [2]. Came 110ro BUSBNEHHS Mae BaXrmee
MPOrHOCTUYHE 3HAYEHHS A4S BUOOPY HACTYNHOI XipypriYHOi
TakTuku [1,2].

CraHgapTHUIA MeTog XipyprivHOro NiKyBaHHS MaLjieHTIB
i3 pakoM MPSIMOI KULLKK — TOTasbHa ME30PEKTYMEKTOMIS
(TME), wo 3abesneyye perioHapHUin KOHTPOMb 3aXBOpPHo-
BaHHA Ta 3HWXYE 4acTOTy MICLEBMX peuuameiB 40 5 %
[1,2,10,14]. Brim, BUKOHaHHS Ui€i onepaLlii acouitoeTbes 3i
30inbLUeHHAM TprBanocTi nepebyBaHHs NavieHTiB y cTaLji-
OHapi, BUCOKAM PU3NKOM BMHUKHEHHS iHTpaonepaLinHmx
i nicnsonepauiinHnxX yCKnagHEeHb, iICTOTHUM 3HUXEHHSM
akocTi xuTTsa [3,9,15]. XipypriuHe nikyBaHHs1 paky npsiMoi
kuwkm (PIK) TpapuiiHo nepebavae Taki BUau BTpyYaHb:
nepenHio PE3eKLlo MPAMOI KULLKK, YepeBHO-aHarbHy pe-
3eKLto, eKCTMpNaLLito NPSMOI KULLKK.

AnbTepHaTMBOI TPaAULIHAM METoAaM XipypriyHoro
niKyBaHHs navieHTis i3 paHHivu ctagismu PIIK (Tis, T1-T2)
€ MeTof TpaHcaHanbHoi eHaockonivHoi Mikpoxipyprii (TEM)
[1,2]. HuHi Bigomo Kirnbka MeToziB MiCLIEBOTO BUAANIEHHS HOBO-
YTBOPEHb NPSMOI KULLIK/ panHix cTagii (Tis, T1-T2) —eHpocko-
MiYHa eneKTPOEKCLM3IS, TPaHCaHaNbHE BUCIHEHHS NYXTMHY,
TpaHcaHarnbHa eHOocKoniYHa MIKpoXIpyprist. BTiM, KOXKeH i3 Lmx
MEeTOAIB NiKyBaHHA Mae nepesart Ta Hegoniku [2,8].

Henonik eHaockoniyHOi eNneKkTpoeKcUmaii nonsrae y Bu-
COKil1 iMOBIPHOCTi BUHUKHEHHS KPOBOTEMI, 3HAYHIN KiNbKOCTI
peunavsie (8o 45 %) [1,2,8]. TpaHcaHanbHe BUCIHEHHS
ycknagHeHe 0BMEXeHICTIo JOCTymy [0 NyXMMHU Ta Mae
BWCOKY YacToTy peumpmsis — 12,0-41,6 % [5].

Ha BigmiHy Big OBOX nonepefHix MeTogmk, TpaHc-
aHanbHa eHAocKonivyHa MIiKpoXipypris, konu pesekuii
HOBOYTBOPEHb MPSMOI KULUKA BUKOHYIOTb €HOOCKOMIYHO
TpaHcaHamnbHUM [OCTYMOM, He TiNbkv 3MEHLLYE Ha3BaHi
YCKMagHEHHs, ane i Aae 3Mory iHTpaonepaviiHo BUSBNATH
MeTacTaa Ta, 3aNexHO Bifj pesynbTary, 3ViHIOBaTU TaKTUKY
BUKOHaHHs onepauii [1,2,10].

MeTa po6otu

YAOCKOHaNWUTW anropuT™ iHTpaonepaLiiHoi giarHOCTUKK
MeTacTasdyBaHHA paky NpsMOi KWLWKK AN onTumidaii
OMepaTWBHOIO BTPYYaHHs Ta 3MEHLLEHHS! KinbKOCTi iHTpa-
onepauinHuX i nicnsionepauiiHuX YeknagHeHb.

Martepianu i MeToAU AOCAIAXKEHHA

Y nepiog 2009-2022 pp. Ha 6a3i KHIM «Opgecbka obnacHa
kniiyHa nikapHs» Ogecbkoi obnacHoi paguy» npoonepysa-
v 184 navjeHTiB i3 pakoM NpsMOI KULLIKW. Bik XBOpKX CTaHo-
BB 42-86 pokiB. 3anexHo Bia CTagiji NpoLecy Ta BUKOHAHOI
onepaLii nauieHTiB noginunu Ha 2 rpynu: y | (n = 90) xsopum
apiicHunn TEM; (n = 94) rpyni y 36 oci — Hu3bky nepeaHio
pesekLito npamoi kuwwku is TME, y 58 — TEM.

Yci navjieHTu nicns BCTaHOBNEHHS! AiarHo3y paky npsi-
MOI KULLIKM 3@ pesynsTatamu nepegonepadiiHoi Gioncii
0060B’A3K0BO OTPUMYBANW HEOA[, KOBaHTHY XiMIENMPOMEHEBY
Tepanito. Bci xBopi Hapanu ncbMoBY iH)OpMOBaHy 3roay
Ha BYKOHaHHS onepauji, iM y AOCTYMHiN (OpMi NOSCHUIN
MOXNUBI iHTpaonepaviiiHi Ta nicnsonepawiitHi ycknag-
HEHHSI.

Mepen onepauieto nauieHTam BUKOHanNW 3ararnbHo-
KniHiYHi focnimkeHHs, pekTopoMaHockonito, dibpokono-
HOCKOTIto, ipUrocKonito, TpaHCPEKTanbHe YnbTpa3BykoBe
obcTexeHHs, MynsTUCTiparnbHy KOMM'KTepHY Tomorpadito
OpraHiB rpyaHoI KNiTKW, YepeBHOI MOPOXHUHM Ta OpraHis
Marnoro Tasa 3 BHyTpiLLHbOBEHHUM KOHTPACTyBaHHAM Ans
BU3HauYeHHs nimcposy3nis. MepenonepadiiiHa nigrotoBka
3aifcHeHa 3rigHO 3 YMHHUMK cTaHaapTamu. O6OB'S3k0BO
BXMBanM 3axofiB 3 NpodinakTuku TpoMooeMOoniuHmMX
yCKnagHeHb, Lo nepeadadyany HOCIHHS KOMMPECINHOMo
TPUKOTaxy ab0 GUHTYBAHHS HVXKHIX KIHLIIBOK €MacTUYHUMM
OMHTaMK, NPU3HAYEHHS HU3BKOMOMNEKYMSAPHUX renapuHiB,
paHHI0 aKTuBi3aLito nicns onepadiii.

Yci onepadii 3gincHUnM nig eHgoTpaxeanbHUM HapKo-
30M Y MOMOXEHHI NALEHTIB Ha CruHi. Pak npsamoi KuLku |
cragii (T1-2NOMO) giarHocTtysanmn y 90 (48,9 %) xsopux — |
rpyna; Ao onepauii pak npsmoi kuwwku Il ctagii (T3ANOMO)
BusBun y 94 xeopux (51,1 %) - Il rpyna.

TpaHcaHanbHi eHaoCcKoNiYHI pesekLii BUkoHanu, Bu-
KopucToBYytOuM XipypriyHe obnagHanHs TEO® Karl Storz.
CraHgapTHy MeToamky onepauii TEM 3actocysanm B | rpyni.
CneuianbHui NopT Ans eneKkTpoXipypriyHUX IHCTPYMEHTIB
BCTAHOBWIM B NpsSIMY KuLwKy. NMicns iHcydonauii Byrnekuc-
1oro rasy 3a JOMOMOrOK eNeKTPOKoarynsuiiHoro rayka
MapKyBanu 30HW pesekLii NyxnuHK 3 BiCTYNOM Bif KpaiB
MyXAMHU He MeHLLe Hix 10 Mm.

3a gonoMoroto rayka, a Takox koarynstopa LigaSure
(Covidien) nowwapoBo BMKOHYBanu pe3ekLito NyXnuHu
B MeXax 3[0pOoBWX TKaHuH. [licns uboro npsmy KWKy
CaHyBanu po3unHom betaguH, ywmBanu gedekt npsamoi
KuLwkm, 3actocosyroun HUTKY V-Lock (Covidien), wo camo-
PO3YMHSETHCA.

Y BCiX NauieHTiB LiieT rpyni MiCs FIOKanbHOro BUCIHEHHS
NyxvH 3a Metoaukoro TEM, BpaxoBytouM BUCOKUIA PU3NK
peunavBy Ta MeTacTasyBaHHs, CTaHAApTHA MeToauka
TEM ponoBHeHa eKcrpec FCTOMOMYHUM AOCHILKEHHAM
«CTOPOXOBOro» fliMdaTnyHoro Byana. JlikyBaHHs naui-
€HTa NouMHanu 3a ctaHgapTHUM metogom TEM, notim y
MiSCNW30BUIA LWap NYXAMHW BBOAMAM 1-2 Mn BapBHUKa
Indocyanine Green, India (peecTpauiliHe cBigoUTBO Ha
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OpwuriHaAbHI AOCAIAXKEHHS

Puc. 1. 3abapBnenuii «CTopoxoBuit» NiMcpoBy3on Mig Yac nanapockonii.

Puc. 2. 3abapBneHuii «CTOpoxoBui» NiMcoBY30r Y pexuMi criyopecLieHLi Ha eHgockonivHin ctiiui Karl Storz.

Puc. 3. NanapockoniyHe BuaneHHs 3abapBneHoro «CTopoXXoBoro» nimdoByana.

Tabnuus 1. Mogin nauieHTiB Ha rpynu, xapakTep onepaTuBHUX BTPYYaHb Ta KifbKiCTb CMOCTEPeXeHb

Coyna (1= (ol (0=94 PR P

Crapinnicts PMK cTapis I* ctapis II*

Onepaulii TEM - 90 (100 %) TEM - 58 (61,7 %); HMP + TME — 36 (38,3 %)
HasiBHicTb MTS ypaxeHb «CTOPOXOBWX NiMKDOBY3NIB» 0,0 % 36 (38,3 %)

KpoBoreui 2(2,2%) 11(11,7 %)

THIHO-CENTUYHI ypaXKeHHS 0(0,0 %) 6 (6,4 %)

IHTpaonepaLiiita nepcopaLlist CTIHKM KALLKA 5(5,6 %) 1(1,1 %)

Peunave PIK yepes 12-60 micsiuis 0(0,0 %) 12 (12,8 %)

<0,001
0,01
0,02
>0,05
<0,001

*1Mif Yac ricTonoriYHoro AOCIMKEHHS B YCIX NALIEHTIB BUSBUIN aAeHOKAPLIMHOMY Pi3HIX CTYMeHIB AndepeHLiitoBaHHS.

nikyBanbHuiA npenapat Ne UA/17974/01/01). Mortim yepe3
15 xBUNMH nicns 3abapBreHHs BUKOHYBany nanapockonito
ANs aucekuii 3a6apeneHux perioHapHux nimgatnaHmx
Byanis (puc. 1).

YiTKy BidyaniaLlito «CTOPOXOBUX» NIMDATUYHNX CYANH
Ta perioHapHVX NiMchoBy3NiB 3iNCHUIM B pEXUMI ynsTpadi-
OreToBOro NiACBIYYBaHHSA Ha BigeonanapoCKoNiyHil CTinLi
ipmu Karl Storz (puc. 2).

Micns nanapockoniYHOro BUAANEHHS «CTOPOXOBUX»
JIB 3pificHoBanu TepMiHOBE TiCTONOrYHE AOCHIAKEHHS
(puc. 3A, B).

Akwo B niMhaTMyHNX By3nax He BUSBMSNM MiKpOMe-
TacTasu, BUKOHYBanM pPe3ekwito MyxnuHW 38 METOAMKO

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

TEM. Y pasi BUSIBNEHHS METaCTaTUYHOTO YPaXKEHHS «CTO-
poxoBux» J1B BUKOHyBamu nanapockoniyHy abo nanapo-
CKOMYHO acuCTOBaHy HW3bKY NepeaHio PesekLito npsamol
Kuwku, gonosHery TME.

Mip yac pocnimpxerHs «ctopoxosux» J1B y xsopux |
rpynu MTS ypaxeHHs He BusiBunu. MpoTtarom AOChigxeH-
HS1 «CTOPOXOBWX» NiMcpoBY3nNiB NavieHTis i3 |l rpynu y 58
(61,7 %) Bunagkax mMertactasu paky He BUSBMEHO, TOMY
iM 3gificHUNM pagukanbHe BUOANEHHS MyXIUHU NpSMOi
KWULWKK 3a cTaHgapTHoto metoaumkoro TEM. Y 36 (38,3 %)
nauieHTi i3 Il rpynu nicns BUSIBNEHHS MeTacTasiB paky B
«CTOPOXOBUX» JIB BUKOHAMN HU3bKY NEPEAHI0 PE3eKLito
npsamoi kuwwku 3 TME (mab6n. 1).
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Pe3yAbTati

PetenbHuin BUGIp onepaTvBHOTO BTPyYaHHs 1 edhekTuBHa
MiAroToBKa MawjeHTiB CNpManu Tomy, o B 0box rpynax
TpomBoeMboniyHi i YponorivHi ycknagHEHHS He BUHUKIN.
Tsbkki iHTpaonepaLinHi ycknagHeHHs He 3adikcoBaHi, Xo-
[eH naLlieHT He 3arvHyB aHi nig Yac onepadlii, Hi B paHHLOMY
nicnsonepadiinHomy nepioi.

TpweanicTb nepebyBaHHs nauieHTiB | rpynn y cTauioHa-
pi B cepenHboMy cTaHosuna 3,4 + 1,7 nobw. Posmip Bunyde-
HOT NyXnuHK cTaHoBwKB 2,8 £ 1,7 cM (1,5-4,0 cm), Ti HUXKHIN
Kpait 3HaxoaMBCsi B cepeHbOMY Ha BucoTi 9,5 + 4,2 cm
(5-16 cm) Big aHanbHoro kaHany. 3a pesynsratamu ricto-
NOTiYHUX AOCAMKEHD, Y BCIX BUNAZKax NyxnuHa BuaaneHa
B Mexax 3[0POBKX TKaHWH, IO BiAMoBiAae cTaHaapTam
OHKOIOTYHOT TEXHIKU.

MopisHsiHO 3 | rpynoto B 11,7 % (X2 = 6,29, p = 0,01)
nauieHTis i3 |l rpynu B paHHbOMY micnsionepavitHomy
nepioai Ha apyry fofy BWHWKNA rocTpa KpoBoTeya, Lo
3ymMoBMna HeobXiaHICTb MOBTOPHOTO ONepaTuBHOIO BTPY-
YyaHHs 3a metogukoro TEM (mabn. 1). IHTpaonepaLinHo
BWSIBWMW 1 YCYHYNW [pkepena KpoeoTei. [icns noBTopHOro
BTPYYaHHS Ui NaLieHTV BUNMCaHi 3i CTaLjioHapa 3 nosuTue-
HOO AUHaMIKOI0.

Y 5,6 % nauienTis | rpynu (x> = 2,94, p > 0,05) npu
po3aTallyBaHHi MyxnuHU Ha BucoTi 13-16 cm Big aHanb-
HOTO KaHary BMSIBMEHO iHTpaonepaLiiHe NPOHWUKHEHHS B
YepeBHY MOPOXHIHY, LLO NiKBIZOBaHE MiJ Yac nanapockonii
OOHOMOMEHTHO 3 BiOnCietd «CTOPOXKOBOrO» NiMOBY3na,
6e3 HaknagaHHa po3BaHTaXyBamnbHOi cTomu (mabn. 1).
lepmeTUYHICTb LUBIB Nepesipsnu wnsxoM bubble test.

Y BigpaneHomy nicnsionepaviiHoMy nepiofi BU3Haum-
K, WO AedeKT y NPAMIN KULLIL 3aroinucs 3a4oBinbHO.

Peumnave paky npsiMoi kuwwku giarHoctysanm B 12,8 %
nauienTis i3 Il rpynn (x2= 12,29, p < 0,001) nopiHsiHO 3 |
rpynoto (mabn. 1). TpusanicTb nepebyBaHHS NaLlieHTiB y
cTauioHapi 3aranom craHosuna 8,4 + 1,7 gHs.

06roBopeHHsA

PesynbTaTv ocTaHHiX MyMbTULEHTPOBUX AOCTIgXEHb No-
Kasanw, Lo NikyBaHHs NaLieHTIB i3 pakom NPsMOI KULLIKW €
AnckyTabenbHUM, OCKINbKY NOKarbHe BUCIHEHHS MYXIMHN
BUKOHYHOTb 6e3 nimaaeHekTomii [1,2,6,9,16]. OnHak came
noKanbHi pesekuii NyXAMH NpSMOi KULIKW AaloTb 3MOry
iCTOTHO 3MEHLLWTU KiNbKiCTb IHTpaonepaLinHuX i nicnsone-
paLiiiHVX YCKIaaHEHb, CKOPOTUTY TPUBANICTb nepedyBaHHs
nauieHTiB y cTauioHapi, 3VEHLUMTM YacToTy (POPMyBaHHS
KONOCTOM, MOLLKOKEHb BEFETAaTUBHUX HEPBOBMX CMIETIHD
[3,7,12,14].

BukoHaHHS TpaHcaHamnbHUX eHOOCKOMIYHUX pPe3eKLii
y nauieHTiB i3 pakom nNpsamoi kuwku | cTagii, Ha Haw no-
Msg, MOXe CTaTu CTaH4apTHOK NpoLieayporo B 6aratbox
KIiHiKax, OCKiNlbKM MoKa3ye CBOK e(IeKTMBHICTb | HU3bKY
TpaBMaTuyHicTb [1,2]. Mpu gocuTs BUCOKOMY piBHI Nepes-
onepawiHoro oBCTexeHHs Ta NpaBuIbHOMY CTagitoBaHHi
MyXnWHK BrkoHaHHs TEM moxnuee 6e3 Bioncii «cTopoxo-
Bux» J1B 3 BiporigHO xopoLlummu pesynsratamu [1,2].

BukoHaHHS TpaHcaHanbHUX eHOOCKOMIHHUX pPe3eKLii
y MmavjeHTiB i3 pakom npsmoi kuwkw |l cTagii cTano mox-
NYBMM 3aBASIKM NPOBEAEHHI0 Heoad BaHTHOI XiMienpome-
HeBol Tepanii [9,11,13], a TakoX 3aCTOCYBaHHIO METOAWKM
NanapockKoniYHOi eKCNPEC-AiarHOCTUKN «CTOPOXOBUX»

niMcpoByaniB 3 iHTpaonepauitHiM BU3Ha4eHHsM obcsry
onepaTtuBHOro BTpyyaHHs [2,3,10].

BigcyTHiCcTb MikpoMeTacTasiB paky y perioHapHWX
nimcpoBy3nax € BiporigHUM 06rpyHTYBaHHSAM i NOKa3aHHAM
A0S NOKarbHOro BUAANEHHS NYXINH NPSMOI KULLIKU 3 BUKO-
pucTaHHaM Metoaukv TEM y nauienTis i3 PIIK 1| ctagii [1,2].

BucHoBKH

1. BUKOHaHHS TpaHCaHanbHUX eHOOCKOMIYHNX pe3ek-
uiin y nauienTis i3 PIK | Ta, ocobnueo, Il cTagii moxnuse,
TiNbKY SKLLO 3AIRCHIOETLCS iHTpaonepaLiiHe 3abapBreHHs
Ta eKCTpeHe ricTonoriyHe OOCNimKEHHS «CTOPOXOBUX»
nimdoyani..

2. O6car onepaTUBHOTO BTPYYaHHS BU3HaYaloTb Ha
ornepauinHomy cToni 3a pesynsrataMu eKCTPEHOro ricTo-
NOriYHOro AOCNimKEHHs. AKLO BUsBNeHo MTS ypaxkeHHs
ME30peKTanbHUX «CTOPOXOBUX» NiMCOBY3NiB, onepaLito
Tpeba NpogoBXNTY 3 060B’A3KOBOK ME3OPEKTYMEKTOMIED.

3. 3anponoHoBaHW anropuT™ iarHOCTUKK Ta Miky-
BaHHs PIK gae amory B nepeBaxHin GinbLUOCTi BUNaakis
BiZMOBUTICA Bif TPABMaTU4HUX onepaLiv Ha kopuctb TEM,
i ie NOKpaLLMTb SKICTb XUTTS NaLlieHTiB.

MepcnekTuBu noganbwux gocnigkeHb. Cdop-
MyBanu OCHOBHi KpUTepii BUSBIEHHS «CTOPOXOBUXY»
niMcoBy3niB, LLO CTaNu NPEAUKTOPOM HACTYMHOT TAKTUKK
BefeHHs! XipypriYHoro XBOpPOro, a TakoX YKMamnm YiTkui
nnaH onepaTMBHOIO BTPYYaHHS, WO I'PYHTYETHCS Ha
pesynbratax JOCMimKeHHs niMcoBy3nis. [JocnigxeHHs y
LbOMy acnekTi noTpebytoTb NPOLOBXKEHHS BUBYEHHS Ta
CTaHgapTu3aLii.
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Acute toxicity studies are an integral part of preclinical studies of any new biologically active compound. It should be noted that it
is this stage of research that is crucial regarding the possibility of further use of a pharmacologically active substance as a drug.
This indicator also helps to determine the initial dose for clinical trials and establish a range of potentially safe doses. The data
obtained will help determine the direction of new chemical syntheses, replenish the relevant libraries in silico, as well as reveal
many other fundamentally important parameters that characterize the interaction in the compound - living organism system.

The aim of this research is to study the acute toxicity of 2-((4-phenyl-5-(thiophene-3-yimethyl)-1,2,4-triazole-3-yl)thio)sodium acetate.

Materials and methods. Previously, a prediction was made using the GUSAR computer program, which helped determine the dose
intervals. Acute toxicity was determined by the experimental method of Kerber in vivo using white nonlinear Wistar rats. The rats
were weighed, labeled, and divided into five groups of six individuals of each.

Results. After the introduction of compound moving activity decreased, drowsiness, pupil miosis, and thirst were observed. In
the fifth group, with the maximum dilution, all rats died within two hours after administration of the test compound. During the death,
convulsions were observed. In the fourth group five animals died, and in the third — two rats died. In the first two groups, all the rats
survived. During follow-up, the animals behaved normally. Based on the results of the research, calculations were made and
the LD, indicator was determined.

Conclusions. According to the results, the studied compound belonged to the V class of toxicity (almost non-toxic), and the resulting
LD,, value was 1125 mg/kg. This indicator confirmed the prospects for further study of this compound.

BuBUY€HHA rocTpoi TOKCUYHOCTI HOBUX TiopeH-BMiCHUX noXiaHuX 1,2,4-Tpiasony

A. B. XinbkoBeupb, I. M. binan

JlocnimkeHHs rocTpoi TOKCUYHOCTI — HEBIf EMHMIA eTan AOKMIHIYHUX AoCimKeHb Byab-koi HOBOT BIONOriYHO aKTUBHOI CMOMYKY.
Cawme Leii eTan JOCTMKEHHS Mae BUpiLLanbHe 3Ha4YeHHS L0 MOXITMBOCTi HACTYMHOIO BUKOPUCTaHHS hapMaKonoriYHO aKTUBHOI
PeyoBWHMU K Nlikapcbkoro 3acoby. Lieit nokasHWk Jjonomarae Takox BU3HAYUTUCA 3 MOYATKOBOIO A03010 ANSt KMiHIYHWX AOCHIMKEHD
i BCTQHOBWTM Aiana3oH NOTEeHLiiHO 6e3neyHnx [o3. Pesynstatit 4ONOMOXYTb BU3HAYUTUCA 3i CNPAMOBAHICTIO HOBUX XiMIYHMX
CWHTE3iB, NOMOBHWTY BignoBiaHi 6ibnioteku in silico, a TakoX PO3KPUTM iHLLI MPUHLIMNOBO BaXXNWBI NapaMeTpy, LLIO XapaKTepr3yoTb
B32€EMO/iI0 B CUCTEMI CrIOSTyKa — XMBUIA OpraHiam.

MeTa po6oTH — JOCTiZXKEHHS rOCTPOi TOKCUYHOCTI 2-((4-cheHin-5-(tiodper-3-inmeTun)-1,2,4-Tpiason-3-in)Tio)aueTar HaTpito.

Marepianu Ta MmeToaum. lNonepeaHbOo 3iNCHUNM NPOrHO3yBaHHS 3 BUKOPUCTaHHS KOM'loTepHOI nporpamu GUSAR, Lo gornomorno
BW3HAUMTUCA 3 iHTepBanamm 4o3. [0CTPy TOKCUYHICTb BU3HAYanM 3a 4ONOMOroL0 ekcnepuMeHTansHoro Metogy Kepbepa in vivo,
BUKOpUCTanu Binux HeniHinHUX LypiB NiHii Bictap. LLypis 3Baxunu, npoMapKyBanv Ta noginunm Ha m'stb rpyn no 6 0COBWH y KOXHIN.

Pesynkraru. [Nicns BBegeHHS CNOMyKM pyxoBa aKTUBHICTb LLYPIB 3HKYBanacs, cnocTepirany COHMMBICTb, MiO3 3iHULb i cripary.
B n’atin rpyni (3 MakcuManbHUM po3BEAEHHSM) YCi LLLYpKU 3aruHynu B nepiod 6nu3bko 2 roauH nicns BBEAEHHS LOCAimKyBaHOI
crnonyku, nig vac 3arubeni cnoctepiranu cynomu. B yeTBepTilt rpyni 3aruHynm 5 ocobuH, y TpeTii — 2 wypu. B nepiumx asox rpy-
nax yci TeapuHu Buxunu. Iig Yac HacTyMHOTo CNOCTEPEXEHHS LLypyu NoBoaunu cebe HopmanbHo. 3a pesynsTatami 4OCTiKeHb
30iACHWNN PO3paxXyHKN, BU3HAUMNM NOKasHuK LD, .

BucHoBkuM. BcTaHoBMNM, WO AOCTIZKYBaHA CNOMyKa HanexuTb A0 V Knacy TOKCUYHOCTI (MPaKTUYHO HETOKCUYHI), MOKa3HMK LD,,
cTaHoBUTb 1125 mr/kr. Lie 06rpyHTOBYE NepCEKTUBHICTb NPOLOBXEHHS BUBYEHHS Lii€i CrIOMNyKM.

The accelerated development of the chemical industry
is explained by the desire to compensate for the lack of
natural materials that are traditionally used. Also, the rapid
development is explained by the need to create new syn-
thetic substances that are superior to natural compounds
in consumer properties or differ in a wider range of applica-
tions. In today’s completely natural conditions, continuous
population growth has its downside, namely, an increase in
the degree of negative impact on the environment. Currently,
a significant part of humanity is more or less exposed to

various chemical compounds. They enter the body with air,
water, and food, and of course in the form of medicines [1,2].
An obvious consequence of this effect was an increase in
the incidence rate, especially associated with drug poison-
ing, impaired immune status, and so on. Therefore, the most
important requirement for newly synthesized compounds is
their low, acceptable degree of toxicity.

Taking into account the work of scientists at our univer-
sity and foreign scientists, it can be concluded that deriva-
tives of 1,2,4-triazole are low-toxic or practically non-toxic
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compounds [3,4]. This fact is undoubtedly convincing
when choosing a “molecular framework” for obtaining new
promising heterocyclic compounds. To date, a consider-
able number of these derivatives have been obtained,
which are used in numerous industries, pharmacies, and
veterinary medicine [5]. A striking example is morpho-
linium-3-methyl-1,2,4-triazolyl-5-thioacetate, which later
became known as Thiotriazoline. To date, Thiotriazoline
has a wide spectrum of use in the treatment of diseases in
neurology, surgery, cardiology, ophthalmology, gynecology,
and urology [6].

Ateam of Ukrainian scientists continues to study Thiotri-
azoline as a means of combating today’s current disease —
COVID-19 [7]. Another significant scientific discovery among
1,2,4-triazole derivatives is the drug Angiolin ((S)-2,6-di-
aminohexanoic acid 3-methyl-1,2 4-triazolyl-5-thioacetate)
which has high prospects in ophthalmology and cardiology
[8,9]. It should be noted that the compounds mentioned
above belong to the V class of toxicity (almost non-toxic
substances). But the search continues in the future because
science is progressing.

Traditionally, the detection of the degree of toxicity
is carried out experimentally on laboratory animals. Toxi-
cological testing is a long-term process, an alternative to
which can be non-experimental screening using expert
systems. These systems are based on previously identified
quantitative structure-toxicity patterns for already known
compounds and allow predicting toxic properties for new,
not yet synthesized chemical compounds. Taking into ac-
count all the possibilities of the present and biotic norms,
we analyzed a number of compounds and selected one for
the study of acute toxicity in vivo.

Aim

The aim of our work is to determine acute toxicity in vivo
for the previously obtained compound XPI I-28, namely
2-((4-phenyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)
thio)sodium acetate.

Materials and methods

The studied compound was obtained at the Department of
Natural Sciences for Foreign Students and Toxicological
Chemistry of Zaporizhzhia State Medical University (ZSMU)
as part of the planned thesis work under the supervision of
Professor V. V. Parchenko (Fig. 1).

The research was conducted in accordance with the na-
tional “general ethical principles of animal experiments”
(Ukraine, 2001), which is consistent with the provisions of
the “European Convention for the protection of vertebrates
used for experiments and other scientific purposes” (Stras-
bourg, France, 1985), as well as in accordance with the EU
Council Directive [10].

To determine dose levels, the GUSAR (General unlim-
ited Structure-Activity Relationships) program performed
computer prediction of acute toxicity. The specified GUSAR
computer program is designed to build models of quantitative
dependencies between the structure and various properties
of organic molecules. GUSAR uses QNA (Quantitative neigh-
bors of Atoms) descriptors, some physical-chemical descrip-
tors, and (as additional parameters) the results of predicting
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Fig. 1. Sodium 2-((4-phenyl-5-(thiophen-3-ylmethyl)-1,2,4-triazole-3-yl)thio)acetate.

3,663 types of activity by the PASS program. When predicting
the LD, value for the analyzed compound, itis estimated that
it falls within the scope of the QSAR model. Computer predic-
tion of acute toxicity was carried out according to the struc-
tural formula in the Internet version of the GUSAR-online
program. According to the received online prediction data,
the average lethal dose of LD, for the tested compound
XPI I-28 had the following values: with intraperitoneal ad-
ministration — 681.6 mg/kg, intravenously — 183.3 mg/kg,
orally — 752.7 mg/kg, and subcutaneously — 468.7 mg/kg.

The study of acute toxicity of a water-soluble compound
was carried outin accordance with the recommendations of O.
V. Stefanov [11]. The determination of acute toxicity parameters
(LD,,) was calculated by the Kerber method in modifications of
A. O.Loytand M. F. Savchenkov. The research was carried out
jointly with the staff of the ESMLC with the vivarium of ZSMU.

For this, six groups were formed, one of which was
a control group. Each group consisted of six non-linear
white rats. The rats were weighed and labeled. An aqueous
solution of the test compound was administered to animals
on an empty stomach intraperitoneally.

During the experiments, feeding and maintenance
conditions were maintained, and water intake was not re-
stricted. Rats were monitored for 14 days from the moment
of administration of the substance. During the observation,
their behavior, general condition, the clinical picture of
poisoning, attitude to food, the condition of the coat, and
visible mucous membranes were taken into account. Body
weight control was performed on the day of administration
of the substance, as well as on days 3, 7, and 14.

Results

According to the results of the study, it was found that
the compound XP!I I-26 when administered intraperitoneally
caused the death of rats. General information on the dose,
weight, and death of animals is given below (Table 7).
During the experiment, it was found that the highest
dose of 3000 mg/kg caused the death of all rats within
two hours after administration. Abdominal breathing,
drowsiness, loss of pain reflex, atypical ways of movement
(convulsions), and prostration were noted during clinical
observations of animals. The death of animals was accom-
panied by tonic-clonic convulsions lasting up to one minute.
A dose of 1500 mg/kg also caused suppression of
the general condition of the rats, as well as a decrease in
appetite and motor activity. Diaphragmatic breathing and
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Table 1. Characteristics of the material under study

Dose.nghkg | Cioher [ Waght.g [ vohume,i__|Time o deat
200 3.0

DSl 302
DS-I 277 28
DS-llI 280 2.8
F-l 292 29
F-ll 271 2.7
F-lll 264 26
500 DS-l 348 35
DS-I 243 24
DS-llI 331 33
F-l 212 21
F-ll 313 3.1
F-lll 276 2.8
700 DS-l 270 2.7
DS-I 250 25
DS-llI 238 24 10:10
F-l 197 1.9
F-Il 240 24
F-lll 390 39 12:34
1500 DS-I 282 2.8 10:45
DS-Il 324 34 12:30
DS-lll 282 2.8
F-l 228 2.3 11:10
F-ll 259 2.6 10:30
-1l 255 25 11
3000 DS-I 260 26 10:50
DS-Il 301 3.0 11:30
DS-lll 219 2.2 10:55
F-l 240 24 10:57
F-ll 197 2.0 11:01
F-1lI 219 22 10:55

Table 2. Toxicity results

Dose, n, alive n,died e, interval LD, LD,,
mg/kg pieces pieces mg/kg mglkg mglkg
200 6 0 0 200 0

500 6
700 4
1500 1

0

0
2
5
3000 6

3000 125
0 300 0
1 200 200
3.5 800 2800
55 1500 8250

Table 3. Dynamics of rat body mass (g), V. m

Animal groups Observation period

Outgoing data 34 day 7™ day 14" day
Intact control 273.00 + 20.83 274.00 +20.38 274.00 +20.26 274.00 +20.64
200 mg/kg 281.00 + 13.91 276.00 + 14.81*  278.00+ 14.89*  279.00+ 15.13
500 mg/kg 287.1+52.9 281.00 £55.00*  284.00 +52.68*  284.00 + 53.12*
700 mg/kg 264.00 £ 32.5 210.00 £ 20.07 219.00 +20.30 220.00 +21.07
1500 mg/kg 271.00 £ 32.5 - - -
3000 mg/kg - - -

*: reliability relative to the initial data, according to the Student's t-criterion, P > 0.05.
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prostration (abdominal position) were observed in animals
in this group. Miosis, narrowing of the pupils regardless of
the presence of light, was also detected. In this group, five
animals out of six died, during the death of which convul-
sions were also observed.

Among the animals that received a dose of 700 mg/kg
in the first hours after administration, one animal died,

http://zmj.zsmu.edu.ua

during the death of which convulsions were not observed.
The rats were depressed and sedentary, and their appetite
was reduced during the first day of observation.

As a result of monitoring animals that received a dose of
500 mg/kg and 200 mg/kg, signs of intoxication and animal
death were not been. The general condition of the rats was
satisfactory, behavior changes were not detected, the rats’
appetite and thirst did not change, and seizures were not
observed.

Based on the data obtained during the experiment,
the average annual dose was calculated by the method of
Kerber in the modification of A. O. Loyt and M. F. Savchen-
kov, according to the formula:

Ynxe
LD, =LD

50 100 n

According to calculations (Table 2), the compound XPI
I-28 belonged to the V Class of toxicity. It was practically
non-toxic since LD, was equal to 1125 mg/kg. It was
in the range of 1001-3000 mg/kg when administered
intraperitoneally. The dynamics of weight in surviving
rats is shown in Table 3. Rat body weight changed most
significantly at a dose of 700 mg/kg on days 3, 7, and 14
(20.45 %, 17.04 %, and 16.60 % relative to the initial data).
To a lesser extent, changes were observed at a dose of
500 mg/kg on all days of follow-up. In the group of rats
that were given a dose of 200 mg/kg, the body weight of
rats did not change significantly, namely within 1 % relative
to the initial data.

The picture of acute poisoning of animals that received
a toxic dose of the test substance during intraperitoneal
administration was characterized by lethargy, passivity, and
polydipsia in all rats. After a few minutes, Cheyne-Stokes
breathing and inactivity worsened. After 2 hours, breathing
became barely noticeable, and weak, movements were not
been. Animals, that received intermediate doses of the test
substance and survived up to 14 days, experienced lethar-
gy, passivity, and polydipsia for 12 hours. Cheyne-Stokes
breathing occurred due to a violation of blood supply and
a decrease in excitability of the respiratory center. After
36 hours, the symptoms gradually began to subside, until
they completely disappeared. The rats breathing returned
to normal, motor activity resumed, and a healthy appetite
appeared after 72 hours later on the drug was administered.

It was pronounced fullness of the peritoneal vessels,
full-blooded liver, light brown color, soft consistency, and
rounded edges of the liver after an anatomical autopsy of
dead rats from all groups that were intragastrical injected
with the test substance. The gastric mucosa was hyper-
emic and swollen. On the cut was a shiny fabric. Portal
tracts are swollen, and it showed the fullness of the cen-
tral interlobular veins. Brain-no visible changes, small
hemorrhages, vessels of the cerebellum and trunk are
dilated, full-blooded. The thymus was moderately flabby,
pale pink. The bladder was full. The small intestine was
filled with contents, the descending colon was swollen.
Kidneys with visible external did not change. In the heart
of dead animals, the ventricles were dense in the stage of
contraction, the blood vessels of the arterial and venous
bed were full-blooded, and there was a small accumulation
of blood in the pericardial space.
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Discussion

The data obtained on the acute toxicity of 2-((4-phenyl-
5-(thiophene-3-ylmethyl)-1,2 4-triazole-3-yl)thio)sodium
acetate did not contradict the data of other researchers.
Thus, the study of the acute toxicity of the drug Thiotriazoline
showed that it had low toxicity with different routes of admini-
stration to four animal species, and the drug belonged to
the V class of toxicity (almost non-toxic substances). When
administered to mice, its LD, was 6500 mg/kg with intra-
gastric and 2350 mg/kg with intramuscular administration.

In rats, LD, with intragastric administration — 10300
mg/kg, intravenous — 890 mg/kg and intramuscular — 5150
mg/kg. In dogs and rabbits, LD, with intravenous admini-
stration is more than 2000 mg/kg, and with intramuscular
administration is 2500 mg/kg. This is due to the fact that
the structure of 1,2,4-triazole was closely related to some
nuclear transcription factors capable of regulating gene
expression.

1,2,4-Triazoles were involved in energy and protein
metabolism [12]. We attempted to modify the Thiotriazoline
molecule by replacing substituents in the 5 positions of
methyl with thiophene-3-ilmethyl and in the 4 position by
changing hydrogen to a phenyl group in order to increase
the safety profile of a potential medicinal substance. Obtain-
ing a new molecule led to a decrease in toxicity compared
to Thiotriazoline but did not exceed the safety parameters of
Angiolin. Thus, after addition of the aromatic heterocycle of
thiophene in the fifth position significantly reduced the acute
toxicity of the compound.

Conclusions

According to the results, the studied compound be-
longed to the V class of toxicity (almost non-toxic), and
the resulting LD, value was 1125 mg/kg. This indicator
confirmed the prospects for further study of this compound.
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The aim of the study is a review of modern national and foreign literature on the influence of the oral cavity state and the pathology
of periodontal tissues, in particular generalized periodontitis, on the occurrence and severity of the course of internal organ and
body system diseases.

Inflammatory-dystrophic periodontal diseases lead to an increase in the level of chronic inflammatory agents due to the systemic
spread of inflammatory mediators released during local tissue destruction, as well as the systemic spread of pathogenic microor-
ganisms, which contributes to the development of cardiovascular diseases, atherosclerosis, pathological processes in the gastro-
intestinal tract, complicates the course of diabetes mellitus and respiratory diseases in patients with periodontal diseases. That
is why the study on pathogenetic interrelations between periodontal diseases and comorbid conditions is an urgent problem of
modern dentistry.

Conclusions. Given that certain extraoral pathologies arise as a result of damage by disseminated periodontopathogens, it
is possible to provide new therapeutic opportunities to reduce the risk of developing comorbid conditions etiopathogenetically
associated with generalized periodontitis.

The data of clinical and experimental studies that are presented in this literature review definitely show the need for timely treatment
of periodontal diseases, which provides not only the health of the oral cavity, but also prevents the occurrence of general somatic
diseases.

PoAb natonorii napoaoHTa Ta cTaHy pOTOBOI NOPOXKHUHU
Y BUHUKHEHHi 3araAbHOCOMAaTUUYHUX 3aXBOPIOBaHb

3. M. loHTa, . B. LLnaiBcbkui, 0. M. Hemew, X. B. Bypaa

MeTa po60oTH — ornsg Cy4acHOi BITYMHSIHOI Ta 3aKOPLAOHHOI (haxoBoi NiTepaTypy LUOAO BNAMBY CTaHy MOPOXHUHM poTa Ta
naTonorii TKaHWH NapofoHTa, 30KPeMa reHepaniaoBaHOro MapoAOHTUTY, Ha BUHUKHEHHS Ta TSKKICTb nepebiry 3axeoptoBaHb
BHYTPILLUHIX OpraHiB i CUCTEM OpraHi3my.

3ananbHo-ancTpodivHi 3aXBOPHOBaHHS NAPOAOHTA CIPUYMHSOTB NIABULLEHHS PIBHS XPOHIYHWX 3ananbHUX areHTiB Yepes CUCTEMHE
NOLUMPEHHS 3ananbHUX MeajaTopiB, LLO BUBINbHAKTLCS NPU MICLEBOMY PYWHYBaHHI TKaHWH, @ TaKOX MpK CUCTEMHOMY MOLUMPEHHI
naToreHHUX MiKpoopraHiamis. Lie 3yMOBIHOE BUHUKHEHHS! KapiOBACKYNAPHUX 3aXBOPOBaHb, aTePOCKIEPO3y, NaTtonoriYHnx npo-
LIECIB Y LUNYHKOBO-KWLLKOBOMY TpaKTi, ycknagHioe nepebir LykpoBoro fiabeTy Ta 3aXBOpioBaHb AnXarnbHOI CUCTEMU B MaLieHTiB
i3 natonorieto napogoHTa. Came ToMy AOCIMKEHHS NaTOrEHETUYHNX B3AEMO3B'A3KIB 3aXBOPHOBaHb MapOAOHTa Ta KOMOPBIAHNX
CTaHIB € aKTyanbHOK Npobremoto cy4acHoi CTomMaTonorii.

BucHoBkuM. BpaxyBaHHs TOro, LU0 NeBHI NO3apOTOBI NATONOrii BUHWKAKTb BHACMIAOK YPaXKEHHS AMCEMIHOBaHNMI NMapoAoHTONa-
TOreHamu, Moxe 3abe3neumTi HoBi TepaneBTUYHI MOXIMBOCTI NS 3HWKEHHS! PU3NKY BUHUKHEHHS KOMOPDIAHWX CTaHiB, eTiona-
TOrEHETUYHO MOB'A3aHMX i3 reHepani3aoBaHNM NAapOAOHTUTOM.

HaBegeHi B LboMy ornsai haxoBoi niteparypu AaHi KNiHiYHUX Ta eKcniepuMeHTanbHNUX LoCimkeHb 06rpyHTOBYIOTb HEOOXIAHICTL
CBOEYACHOrO NiKyBaHHS 3aXBOPIOBaHb NAPOAOHTA, L0 CNPUSIE HEe NMLLIE 0300POBNEHHI0 NOPOXHUHM POTa, ane i 3anobirae Bu-
HUKHEHHIO 3arafibHOCOMaTUYHNX 3aXBOPHOBAHb.

According to epidemiological studies, more than 95 % of
the world population over 45 years suffer from periodon-
tal disease, and among the people aged 31-44 years,
the prevalence of periodontal pathology is more than 75 %,
which indicates both a high morbidity rate and a significant
reduction of patients’ age [1].

In the structure of these diseases, 90 % of cases are
inflammatory and dystrophic-inflammatory processes,
which are usually quite often diagnosed in people aged
25-34 years.

Itis worth noting a persistent tendency of dystrophic-in-
flammatory processes to prevail over inflammatory ones. In

other words, generalized periodontitis (GP) is and continues
to be dominant in the spectrum of periodontal diseases, and
according to the results of epidemiological studies, it affects
from 92 % to 98 % of the population in different regions of
Ukraine over the age of 40 years [2,3].

At the same time, more than half of the examined
patients with GP have concomitant systemic diseases.
And many authors have studied the influence of concom-
itant pathology on the severity of a periodontal pathology
course [4-6]. But it is no less important to study the impact
of periodontal diseases on the development and course of
general somatic pathology.
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The purpose of the work: a review of modern national and
foreign literature on the influence of the oral cavity state
and the pathology of periodontal tissues, in particular
generalized periodontitis, on the occurrence and severity
of the course of internal organ and body system diseases.

A study of adverse effects of oral cavity diseases on
the general condition of the human body was found by scien-
tists in the ancient manuscripts. Researchers come across
references to the fact that strong teeth are a sign of good
health [7]. In a work by W. Hunter (1900), a cause of devel-
oping various pathologies of the body was called “sepsis of
the oral cavity”. The later-developed theory of focal infection
considered that pathogenic microorganisms from infected
tissues of the oral cavity spread throughout the body through
the bloodstream, as a result of which various diseases
develop [8]. At first sight, it seems that periodontal tissues
occupy a rather insignificant place in the human body and
pathological processes that develop there can not signifi-
cantly affect its general condition. However, this is far from
the case, and researches of recent decades have shown
that any (even quite insignificant) inflammatory process in
the periodontium affects the general condition of the body.
Interest in the systemic effects of periodontitis was renewed
in the early 1990s with clinical case-control studies and other
epidemiologic studies demonstrating statistically significant
associations between the oral cavity condition and systemic
diseases [9].

GP is one of the most severe diseases in terms of
course and occurrence of complications among diseases of
the oral cavity. Inflammatory-dystrophic diseases of the peri-
odontium have a complex, multistage character of patholog-
ical changes with gradual involvement of periodontal tissue
structures, resulting in clearly defined clinical manifestations
with impairment of periodontal functions. Periodontal chang-
es are chronic, and the anti-infection protection of the oral
cavity is low. At the same time, immune reactions do not
provide resistance to the infected periodontium and become
the pathogenetic basis of chronic processes. Among the risk
factors, a violation of the oral cavity microbiocenosis and an
imbalance of immunocompetent body systems, insufficient
antioxidant protection, disturbances of microcirculation
and transcapillary exchange in peri-dental tissues have
the decisive importance. Periodontal disease contributes
to an increase in chronic inflammatory agents through
the systemic spread of inflammatory mediators released
during local tissue destruction, the immune-inflammatory re-
sponse to periodontal pathogens, and the systemic spread
of pathogenic microorganisms. Frequent exacerbations of
the disease and early loss of the teeth have a significant
influence on the adaptation mechanisms of the entire
maxillofacial system and cause a work failure of all parts
of the chewing system. The formation of food chewing
inefficiency, constant attacks of microbial substances from
inflammatory focus of periodontal tissues create a favorable
basis for the development of chronic diseases of internal
organs and systems, form the background for the develop-
ment of microbial and tissue sensitization, severe allergy
of the body, and start the mechanisms of autoimmune
disorders [8,10,11].

Periodontal diseases affect not only physical health,
but also the emotional and social state of a person. People
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with anamnesis of GP show the signs of psycho-emotional
stress as a result of aesthetic dissatisfaction with a smile and
agnosia of the harmony of their appearance; the presence
of discomfort manifests in the form of such symptoms as
pain, bad breath, burning and gingival bleeding, lack of
teeth, that generally reduce the quality of the patients’ life.
An aesthetic dissatisfaction with the state of periodontal tis-
sues and dentition defects begins to dominate in the human
consciousness, which worsens the quality of the life and
makes impossible the normal integration in society [12,13].
Functional and organic disorders (neurasthenia, autonomic
dystonia, etc.) characterized by a decrease in inhibitory
processes and an increase in excitation processes were
found in the majority of patients with GP [14].

Choi H. M. and co-authors (2015) studied the effect of
oral hygiene on the level of blood pressure among 19,560
adults from the nationally representative KNHANES sur-
vey in 2008-2010. The analysis showed that individuals
with poor oral hygiene had a higher incidence of arterial
hypertension (AH) even before the development of per-
iodontitis. The authors proposed to consider the state of
oral hygiene as an independent indicator of the risk for
developing AH, and hygienic care of the oral cavity —as an
important preventive measure or the degree of control for
the development of AH [15]. These data were confirmed
by researches T. I. Vivcharenko and M. M. Rozhko (2016),
who examined the oral cavity state in patients with stage
Il AH in combination with GP and did not find those with a
good level of hygiene, while unsatisfactory hygiene was
diagnosed in 40.0 %, poor —in 30.0 % of the examined [16].

The development of dental plaque (or biofilm) is one
of the important mechanisms of bacterial persistence
in the oral cavity in periodontal diseases. Supragingival
biofilm consists mainly of gram-positive microorganisms:
Streptococcus mutans, Streptococcus sanguinis, Strepto-
coccus salivarius, Streptococcus mitis, Lactobacilli; while
subgingival — from gram-negative: Porphyromonas gingi-
valis, Tannerella forsythia, Aggregatibacer (Actinobacillus)
actinomycetemcomitans, Campylobacter spp., Fusobac-
terium nucleatum, Treponema denticola. In both cases, an
accumulation of cells can generate high concentrations of
metabolites (hydrogen peroxide, acids, ammonia, oxidants,
etc.) that affect the species composition both within the mi-
crocolony and the organism as a whole [9,15,17].

In modern scientific studies, the role of oral microflora
and GP as risk factors for cardiovascular diseases (CVD)
is widely discussed [18-20]. In patients with chronic GP,
the risk of CVD occurrence is significantly higher than that
in patients with periodontal health. The results of studies
on three proteins of the acute phase of inflammation (ce-
ruloplasmin, a1-antitrypsin and orosomucoid) in oral fluid
and blood plasma in periodontitis and myocardial infarction
showed the parallelism of their changes. Authors [19] select-
ed two main mechanisms that determined the importance
of chronic GP as a risk factor for CVD: bacterial and ath-
erosclerotic. Periodontopathogens increased the secretion
of cytokines, which induced the synthesis of acute phase
proteins and infected the endothelium and atherosclerotic
vascular plaques, contributing to myocardial ischemia. The
importance of prevention and treatment for periodontitis
in reducing the prevalence of CVD was emphasized. The
mechanism of the involvement of individual organs in
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the systemic inflammatory response in periodontal patholo-
gy and its local manifestations require attention and further
research in clinical dentistry [20].

The interest in this issue has increased in connection
with the advent of the so-called “unified theory of atheroge-
nesis” in recent years, which views atherosclerosis, having
a leading role in the CVD development, as an immune-in-
flammatory process. The European Society of Cardiology
and the European Atherosclerosis Society updated recom-
mendations on the prevention of CVD in clinical practice,
the problem of the dystrophic-inflammatory periodontal
disease presence in patients with CVD and its possible
relationship with the probability of the risk for adverse car-
diovascular events was separately considered [21].

Chronic inflammatory-dystrophic diseases of the per-
iodontium are viewed as a risk factor for the development
of a systemic inflammatory response, which is the basis of
vascular atherosclerosis. Agreement on periodontitis and
atherosclerotic CVD, published in the American Journal of
Cardiology and in the Journal of Periodontology, recom-
mends informing patients with moderate and severe GP
about the possible increased risk for CVD and the need
to undergo a cardiac examination [22,23]. Dietrich T. and
co-authors (2013) analyzed epidemiological data on the re-
lationship between periodontal diseases and cardiovascular
pathology [24]. And they proved the increased risk for
CVD in patients with periodontal diseases under the age
of 65 years. Madrid C. and co-authors (2009) affirm that
periodontal diseases are characterized by inflammation
and destructive changes and are one of the risk factors for
the development of the systemic inflammatory response,
that promotes to vascular damage and the development of
atherosclerosis [25].

The scientists consider periodontal bacteria as factors
of atherosclerosis and CVD due to the translocation of oral
cavity bacteria into atherosclerotic plaque. Serra e Silva
Filho W. and co-authors (2014) investigated the microbial
species of periodontal pockets and atherosclerotic plaques
and found 17 identical phylotypes, which were viewed by
the authors as a bacterial translocation between the mi-
croflora of coronary arteries and periodontal pockets [6].
A similar possibility was also demonstrated in a study of
E. Kozarov, who revealed viable Porphyromonas gingivalis
(P. gingivalis) from an atherosclerotic plaque [26].

A number of authors emphasize that a similarity be-
tween the pathogenetic mechanisms of the periodontitis and
CVD development s related to the ability of microorganisms
and their endotoxins to cause inflammatory reactions, he-
modynamic disturbances and metabolic tissue damage. An
infected periodontium increases the risk of common patho-
logical conditions by an involvement in the pathogenesis of
the disease or by being a constant source of pathogenic
microflora [27].

According to a number of authors, a damage to the in-
ternal organs and body systems is accompanied by patho-
logical changes in the oral cavity, which become a source
of chronic infection and lead to a dysfunction of the gas-
trointestinal tract [28,29]. On the other hand, inflammatory
and destructive processes in the maxillofacial system, as
a result of periodontitis, lead not only to the loss of teeth
and a decrease in chewing function, but also to the secre-
tory-motor dysfunction of the digestive system organs [30].

About 20 types of bacteria belong to periodontopatho-
gens, which are separated into two groups according to
the degree of virulence. The 1stgroup includes bacteria
directly related to the disease progression, and the 2™
group includes bacteria that play the secondary role in
the development of periodontal diseases. One of the main
etiological factors of the gastrointestinal tract and oral cavity
diseases is Helicobacter pylori (H. pylori), which colonizes
very different parts of the oral cavity: periodontal pockets,
mucous membrane of the tongue and cheeks, and oral
and gingival fluid.

In line with epidemiological studies, more than 50 % of
the adult population is infected with H. pylori, and the fre-
quency of this bacterium detection in the gastrointestinal
tract correlates with the socioeconomic status of the pop-
ulation and increases with age [31]. It has been found that
the presence of H. pylori in the oral cavity significantly
worsened the state of its hygiene. It has been proven that
patients with H. pylori associated with gastrointestinal tract
pathology were more likely to have catarrhal gingivitis and
GP [32,33]. The prevalence of GP in patients with peptic
ulcer disease of the stomach and duodenum in the presence
of H. pyloriis 94.6 %. Ryabokon E. N. and co-authors (2013)
[34] came to the conclusion that the alterative processes
occurring in the periodontium due to GP on the background
of peptic ulcer disease created conditions for the con-
tamination of periodontal pockets with H. pylori. And as a
result, the latter turn into a permanent source of infection of
the lower gastrointestinal tract. Scientists have repeatedly
pointed out the ineffectiveness of eradication therapy aimed
at destroying H. pylori in the stomach without neutralizing
the pathogen persisting in the oral cavity. It has been sci-
entifically proven that the simultaneous therapy of peptic
ulcer disease and GP with the use of anti-Helicobacter pylori
drugs in the schemes of complex treatment of GP resulted
in a stabilization of periodontal status [35].

P. gingivalis found in periodontal pockets is a gram-
negative obligate anaerobe that is capable of expressing
specific virulence factors, gingipains, tetratricopeptide re-
peat sequence protein, including trichoderma, extracellular
polysaccharides, lipopolysaccharides, hemoglobin uptake
system, etc. A coactivation of gingipains with lipopolysac-
charides leads to a disruption of the immune protection
functions of periodontal tissues and causes the develop-
ment of inflammation, destruction of the periodontium and
the bone [34-36].

It has also been proven that P. gingivalis mediates a
local inflammatory process in the periodontium with fur-
ther adhesion and penetration into the deeper structural
elements of the periodontium. At the same time, there
are violations of normal physiological metabolism and a
suppression of proteases involved in apoptosis, which are
potential risk factors for the development of cancer. The
development of neoplastic processes of the gastrointestinal
tract is characterized by a high degree of comorbidity and
mortality on the background of an unsatisfactory level of ear-
ly diagnosis and high cost of treatment. The scientists have
established a certain relationship between the tooth loss
and the risk for developing gastrointestinal cancer, that was
expressed by the dose-effect ratio. In particular, the overall
risk for cancer was increased by 9 % for every 10 teeth lost,
esophageal cancer — by 14 %, stomach cancer — by 9 %,
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head and neck cancer — by 31 %, colorectal cancer — by
4 % and pancreatic cancer — by 7 % [36].

The relationship between diabetes and periodontal
disease is the subject of numerous scientific studies. The
frequency of periodontal diseases in diabetes is from
51 % to 98 %. At the same time, 18 % of patients with
periodontitis present with diabetes. A dentist often makes
a diagnosis of diabetes for the first time. Many patients are
diagnosed with periodontitis at the initial stage of diabetes.
It has been scientifically proven that the long course of
GP led to a decompensation of diabetes, an increase in
blood glucose, the need for sugar-lowering drugs and
insulin resistance. Dystrophic-inflammatory processes
in the periodontium complicate glucose control, increase
the frequency of strokes, myocardial infarction, angina
pectoris, and cardiovascular insufficiency. At the same time,
the course of the pathological process in the periodontium
depends not only on the decompensation of diabetes but
is also largely determined by the development of vascular
and infectious-inflammatory complications. Treatment of
periodontal diseases at the early stages reduces the risk
for severe complications of diabetes: it reduces the risk
for myocardial infarction by 20 % and the risk for diabetic
retinopathy with the further development of blindness or
foot gangrene by 30 % [37].

Since the oral cavity is anatomically directly connected
to the lower respiratory tract, pathogenic bacteria from
the oral cavity can freely enter the lungs and cause inflam-
mation. These may be exogenous bacteria, which are not
characteristic of the oral cavity microflora, or endogenous
bacteria, which cause opportunistic diseases. Inflammatory
periodontal diseases increase the biological activity of
inflammatory mediators and hydrolytic enzymes present
in the oral fluid. They can also enter the respiratory tract,
increasing susceptibility to infection and causing inflam-
mation. Recent data suggest that the microorganisms that
cause inflammatory periodontal disease are associated with
respiratory diseases [15,38,39].

So, GP is a common inflammatory-dystrophic disease
of the oral cavity, associated with other chronic disorders
caused by inflammation, including, autoimmune diseases,
cardiometabolic, neurodegenerative and cancer. Research-
es of recent years show that local treatment of periodon-
titis improves surrogate markers of concomitant diseases
[5,30,40]. The potential causally resulting relationship be-
tween periodontitis and its comorbidities is supported by
experimental animal studies. They have revealed biologi-
cally verisimilar and clinically consistent mechanisms by
which periodontitis can initiate or worsen comorbidities [41].

Conclusions

1. Inflammatory-dystrophic periodontal diseases mainly
have a prolonged and generalized course with low anti-in-
fection protection of the oral cavity. Increasing the level of
chronic inflammatory agents due to the systemic spread
of inflammatory mediators released during local tissue
destruction, immune-inflammatory response to periodontal
pathogens, as well as the systemic spread of pathogens —all
this can contribute to the development of atherosclerosis,
cardiovascular diseases, pathological processes of the gas-
trointestinal tract and other body systems.
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2. Given that certain extraoral pathologies arise as a
result of damage by disseminated periodontopathogens,
it is possible to provide new therapeutic opportunities to
reduce the risk of developing comorbid conditions etiopatho-
genetically associated with generalized periodontitis. The
data of clinical and experimental studies that are presented
in this literature review definitely show the need for timely
treatment of periodontal diseases, which provides not only
the health of the oral cavity, but also prevents the occurrence
of general somatic diseases
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The aim of the work is to study the world experience and views on the clinic and systematics of non-psychotic manifestations in
schizoaffective disorder (SAD) by analyzing modern scientific literary sources.

The relevance of study on SAD is determined by the significant prevalence in the population (0.2-0.6 %) and negative socio-eco-
nomic consequences of the disease. Significant problems in SAD are family and work maladjustment, suicidality and states of
psychoactive substance use comorbidity.

The nosological independence of the disease was put into question and it was reflected in diagnostic approaches and classifications.
In the clinical practice, SAD is considered independently and as a variant of schizophrenia or affective disorders. Diagnostics and
prognostic criteria regarding personality changes in SAD are still at the stage of determining.

Conclusions. Understanding of definitions “prognosis”, “outcome”, and “maladjustment” in SAD is not unified. Signs of SAD in
remission and intermission is the most recent aspect of the SAD clinic, which dictates the need to assess personality changes
and the level of social adaptation and functioning.

OcobucTicHi 3miHM y XBOPUX Ha LWM30aPEKTUBHUI PO3AAA (OTASIA AiTepaTypu)

B. B. UyryHoB, M. €. Xomiubkuh, B. A. Niary6HWiIA

MeTa po6GoTh — LUNSIXOM OrNIsiAly 11 aHariay cy4acHux HayKoBUMX NiTepaTypHUX MKepen A0CHAUTY CBITOBWI AOCBIA Ta NOrNsSAM Ha
KMiHiKy i cucTemaTtuky 3MiH 0cobucTocTi Npu LWM3oadekTMBHOMY po3nagi (LUAP).

AKTyanbHICTb ocnimkeHHs LLAP 3ymoBneHa iCTOTHOK NoLUMpeHicTto B nonynsii (craHoBuTb 0,2-0,6 %) Ta CyTTEBUMM HEraTUBHUMM
coLianbHO-eKOHOMIYHMMM Hacnigkamy 3axBoptoBaHHs1. Baxnmsoto npobnemoto npu LLAP € cimeliHa Ta TpynoBa Aesagantalis,
CcyiumpanbHiCTb | KOMOPBIHICTb CTaHIB BXMBaHHS NCUXOAKTUBHUX PE4YOBMH. HO30M0r4Ha CaMOCTINHICTL 3aXBOPHOBAHHS CyMHiB-
Ha, i Le MOXHa NigTBepaNUTM PIHOMAHITHICTIO AiarHOCTUYHWX NiAXodiB i knacudikauin. Y kniHivHin npaktuui LUAP BusHavatotb
i camOCTilHO, i Ik BapiaHT Wwwu3odpeHii abo adeKTMBHOMO posnagy, amke AiarHOCTUYHI Ta NPOrHOCTMYHI kpuTepii LWAP wopo
0CcoBUCTICHUX 3MiH NepebyBaloTb Ha eTani BU3HAYEHHS.

BucHoBKM. HanoBHEHHS MOHATL «NPOTHO3», «HACNifoKy, «ae3agantadis» npu LLAP 3anuwaeTtbes HeyHidikosaHnmM. O3Hakm LLAP
y CTaHax pemicii Ta iHTepMicii — HaliMeHLL focnimKeHNA acnekT kniHiku LLAP, a Tomy HeobxiaH1M € OUiHOBaHHS 3MiH ocobucTocTi

Ta CTyneHsi 30epexeHHs / BTpaTu cowjianbHoi aganTauii / yHKLOHaNbHOCTI.

Schizoaffective disorder (SAD) is characterized by a
prevalence in the population ranging between 0.2 % and
0.6 % and leads to significant negative socio-economic
consequences [1-3]. The cost of treating a patient with
SAD is higher than with schizophrenia due to long hospital
stay, higher frequency of hospitalizations [4] and the need
to actively involve more medical staff, while there are no
differences in drug costs [5,6]. An even more serious prob-
lem with SAD is family and labor maladaptation, suicide and
comorbidity of psychoactive substance use (PAS).

Since J. Kasanin (1933) introduced the concept of
“schizoaffective psychosis”, the nosological independence
of SAD has been repeatedly questioned, which was re-
flected in diagnostic approaches and classifications [7,8].
In clinical practice, SAD is considered independently and
as a variant of schizophrenia or affective disorders (AD)
[9-14,21,22], because the diagnostic and prognostic criteria
of SAD are still being determined.

However, scientists whose diagnostic and classification
approaches are based on the symptoms of SAD exacerba-
tion assessment, come to the need to assess the similarity /
difference with AD and episodic schizophrenia. Thus, ac-

cording to L. Rink, T. Pagel, J. Franklin, C. Baethge (2016),
L. Tondo, G. H. Vazquez, C. Baethge and co-authors (2016)
as well as other scientists — SAD occupies intermediate
position between schizophrenia and AD in almost all clin-
ical and prognostic features [14—16]. At the same time,
clinical signs of exacerbation and features of productive
(hallucinatory) symptoms are close to schizophrenia and
prognostic — to AD [15,17].

Given the above problems of clinical definition, taxon-
omy and diagnosis, independent groups of researchers
concluded the overall low validity of the SAD criteria in
ICD-10 and low diagnostic congruence of classification
systems used in practice today [10,18].

Aim
To review and analyze data on clinic and systematics of
personality changes in SAD by reviewing and analyzing
modern scientific literature sources.

Given the lack of clear clinical and diagnostic criteria in
DSM-IV and ICD-10in 2006, A. Volimer-Larsen, T. B. Jacob-
sen, R. Hemmingsen and co-authors proposed the adoption
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of a moratorium on the clinical use of the SAD diagnosis [19].
Soon, given that clear neuropsychological, neuroimaging,
neurobiological, and genetic data on differences in episodic
endogenous psychosis (EEP) are quite ambiguous, it has
been suggested that SAD is a consequence schizophrenia
and AD comorbidity and it was recommended to exclude
SAD as a diagnostic category from future classifications of
mental disorders [20].

However, SAD remained a nosological unit in DSM-V
and ICD-11, although it retained its diagnostic uncertainty.
A significant proportion of clinicians use their own prin-
ciples and ideas about the signs of SAD, which do not
fully comply with the guidelines of diagnostic classification
developers [24].

It should be remembered that E. Kraepelin for diag-
nostics of psychosis recommended to take into account
not one of the signs, but the aggregate characteristics of
all semiotics and dynamics of the disease. In order to fully
cover the clinical manifestations of EEP, more and more
attention is paid to the study of personality changes — per-
sistent symptoms of nonpsychotic level and their impact on
social functioning, which, in turn, determines the quality of
patients’ life and their social environment.

The consequence of the formation of personality
changes in SAD is the existing in periods of remission (as
previously thought — intermissions) persistent labor and so-
cial maladaptation of varying degrees. The notion of “intact”
personality of patients with SAD seems to be questionable.
In recent decades, other separate components of person-
ality changes and personal regression in SAD have been
identified, namely: neuropsychological disorders, decreased
“social” and “emotional” intelligence, deficient (negative)
symptoms, the presence of residual cyclothymic symptom
complex and postdepressive pathocharacterological disor-
ders, consequences of psychopharmacotherapy, nosogenic
and stigmatizing effects, etc. [25,26].

Research interest in studying the psychogenic and
nosogenic effects on the clinical features of SAD and
related mechanisms of adaptability / maladaptation is not
high, despite the fact that it is of great clinical importance
[27]. Undoubtedly, life circumstances and important life
events affect the development, course and outcome of
mental illness, but only some phenomena in SAD have been
studied, there are data on greater vulnerability of women
and greater susceptibility of SAD to post-traumatic stress
disorder regardless of gender [28,29].

Uncertainty about the presence, structure, dynamics,
and severity of personality changes in SAD led some
authors to use the wording “almost not accompanied by a
defect’, “there are mild manifestations”, “better prognosis
for the impact on the personality than in schizophrenia” and
others [23]. At the same time, the fact stated in the study by
R. Kotov et al. (2017) is indisputable, that in most clinical
cases, the disease led to social dysfunction, family and labor
maladaptation even in the period of long-term remission in
psychosis [30].

The vast majority of studies show an increase in
the degree of social maladaptation and reduced workability
in the direction of AD — SAD - schizophrenia, however,
the main factor of maladaptation is the severity of psy-
chopathological symptoms, rather than the presence of
certain nosology [16,17,31,32]. Also, O. S. Serikova (2018)
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identified the following anamnestic prognostic criteria for
low quality remission in SAD: gradual onset of the disorder,
premorbid behavioral disorders, disease manifestation at
the age of 16-21 years, use of PAS, schizophrenia or bipolar
disorder in the family history [33].

Thus, researchers of SAD have a common opinion that
this disease requires further research on the characteristics
of epidemiology, clinical course, etiological factors and
treatment [34,35]. A 20-year study has found a decrease in
social functioning in all forms of endogenous psychosis, and
this decrease was not associated with age or changes in
antipsychotic therapy [30]. Thus, in the long-term prognosis,
the lack of models of social support led to a loss of success
achieved by a treatment at the beginning of the endoge-
nous disease development [30]. These and other results
of studies on the pathopersonalogical aspect of the clinic
in SAD and its relationship with indicators of social adapta-
tion need to be supplemented and generalized. The study
on personality changes and the definition of their clinical
nosospecific differences will make it possible to perform
a differential diagnosis with a high level of reliability and
determine the individual functional diagnosis. This will make
it possible to optimize treatment and rehabilitation effects
and increase the level of adaptation and quality of life of
patients with SAD, as personality changes in schizophrenia
are one of the fundamental manifestations of the disease
and determine the functional outcome.

Maruta N. O. and Linska K. |. (2018) believe that
the pathogenic impact of most mental ilinesses, which
include SAD, is multimodal and includes factors associ-
ated with the progression of clinical signs by endogenous
mechanisms, adverse effects of psychopharmacological
interventions and psychogenic (in particular, nosogenic)
effects [36]. Each of the above vectors of the disease’s
impact on the personality is also a complex. Thus, the ide-
as about the clinical consequences of SAD formed during
the twentieth century are now subject to revision, taking
into account the multifactorial nature of their genesis and
the phenomena of true and therapeutic pathomorphosis.

In schizophrenia and SAD, negative symptoms have
a more pronounced transforming effect on the personality
compared to positive symptoms and become a “character
trait’ — a component of the personality changes complex
[37]. According to R. J. Gurrera, R. W. McCarley, D. Salis-
bury (2014), deficient symptoms, combined with neurocog-
nitive disorders, form the core of personality disorders after
the first hospitalization for psychosis of the schizophrenic
spectrum [38]. The study on anxiety in SAD and AD per-
formed by V. M. Goghari and M. Harrow (2019), which
lasted 20 years, has found that the presence of anxiety at
the beginning of the disease gave hope for a high quality
remission, was a prognostic sign of declining global func-
tioning in general [39]. ipgi K., Yildiz M., incedere A. and
co-authors (2020) have obtained data that the indicators
of “subjective recovery” as a component of “clinical recov-
ery” in patients with SAD in stable remission were directly
correlated with indicators of general and social functioning,
self-esteem and showed an inverse correlation with the se-
verity of psychopathological symptoms, the level of internal
stigma, depression [40].

In contrast to healthy individuals, the personal profile
of patients with schizophrenia and SAD has higher rates

Oraaam

ISSN 2306-4145  http://zmj.zsmu.edu.ua



58

Review

ISSN 2306-4145  http://zmj.zsmu.edu.ua

of neuroticism, decreased openness and extraversion [41].
According to C. Ridgewell, J. U. Blackford, M. McHugo,
and co-authors (2017), the above personal characteristics
can also predict indicators of quality of life and overall
functioning, as high neuroticism is associated with low
quality of life [41].

The presence of therapeutic pathomorphosis of SAD
remission has proved that the use of atypical antipsycho-
tics, modern antidepressants and normothymics leads
to a decrease in the number of patients with depressive
and subdepressive symptoms in remission. Significant
difficulties arise in assessing and interpreting the existing
semiotics of emotional and volitional disorders in EEP and
differentiation of mild manifestations of emotional and vo-
litional decline, subdepression (endogenous, psychogenic
and neuroleptic) and “depressive behavior”, which occurs
in periods of remission / intermission. Grove T. B., Yao B.
and Mueller S. A. (2018) have suggested that the above
emotional disorders deepened and possibly caused neu-
rocognitive deficits, the formation of which has been proven
after the first episodes of SAD [42].

According to most authors, cognitive impairment is
common to all EEP (in comparison with healthy individuals);
however, a study by A. J. Lynham, L. Hubbard, K. E. Tansey
and co-authors (2018) has shown a dependence on the cli-
nical type of SAD. Thus, cognitive impairment in the mixed
type is less pronounced and close to the indicators of AD,
and in the depressive type — cognitive impairment is more
pronounced and almost no different from the indicators
in schizophrenia [43]. In addition, patients with SAD and
schizophrenia show lower level of intellectual indicators in
comparison with AD [23].

It was found that cognitive disorders are “family” in
nature, confirming the continuum model — increasing se-
verity of neurocognitive deficit in the direction of AD — SAD
— schizophrenia and the relationship of neurocognitive
disorders with the presence of personality characteristics
of cluster A by DSM-V [44].

Complementary (or alternative) to psychometric as-
sessment of clinical symptoms, there are “biobehavioral”
methods for measuring negative symptoms using objective
voice, speech, gesture, facial expressions, decision-making,
electrophysiological, neurobiological characteristics [31].

The concept of “social cognition” was highlighted and
considered a more important factor in successful social func-
tioning than cognition in general. According to B. E. Buck,
K. M. Healey and E. C. Gagen et al. (2020), the factor
structure of social cognition disorders in schizophrenia
and SAD consists of hostile style (caused by positive and
general psychopathological symptoms) and social cognition
skills disorders (caused by negative psychopathological
symptoms) [45].

Itis revealed that the ability to recognize emotions by
facial expression is a key component of socio-emotional
competence and impaired in SAD [46]. Studies confirm
that facial emotion recognition disorders are specific to
negative emotions and that there is a link between this
deficiency and cognitively disorganized symptoms, regard-
less of the general cognitive level. In a study, S. J. Barkl,
S. Lah, A. W. Harris, and L. M. Williams (2014) obtained
the results of a lacking recognition of certain emotions in
the examination of a face after the first psychotic episode

of EEP, which allows us to consider these symptoms as
premorbid [47]. The increase in the deficit of emotion re-
cognition by facial expression is identified in the direction
of AD — SAD - schizophrenia, in addition, the structure
and features of recognition disorders are similar in patients
and their relatives, which gives grounds to attribute these
signs to the endophenotype of EEP [48].

Conclusions

1. Clinical manifestations of SAD in remission and
intermission are the least studied aspect of clinic, which dic-
tates the need to assess both residual psychopathological
symptoms and the degree of preservation / loss of social
adaptation / functionality.

2. Numerous studies have shown that the leading
factors of maladaptation in EEP (including SAD) are a
wide range of psychopathological symptoms of personality
changes and closely related neurotic and cognitive symp-
toms arising from endogenous, exogenous (psychopharma-
cological) psychogenic (by the mechanisms of nosogenic
influence and stigmatization) factors.

3. Each of the abovementioned concepts is again heter-
ogeneous and there are no verified tools for their evaluation.
Thus, the content of the concepts of “forecast”, “outcome”,
“maladaptation” in SAD remains unified.

4. Acomprehensive study of non-psychotic symptomsin
patients with SAD will expand the theoretical understanding
of this nosological unit and it will be used for differential
diagnosis, identification of necessary psychopharmaco-
logical, psychotherapeutic and rehabilitation interventions
to prevent social maladaptation of patients.
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CyuacHi aAropuTMu AiarHOCTUKM XPOHIUHOI cepLieBoi HEAOCTaTHOCTI
3i 36epeXxxeHo10 PppaKLielo BUKUAY AIBOTO LLIAYHOUKA
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XpOHiyHa cepLieBa HeOOCTATHICTb 3aMnMULLAETLCS OLHIED 3 OCHOBHUX MPUYMH CMEPTHOCTI Ta 3HWKEHHS SIKOCTI XUTTS B YKpaiHi
Ta caiTi. MNMoHag 50 % ycix XBOpUX Ha XPOHiYHY CEpLEBY HEAOCTATHICTb CTAHOBNATL NALliEHTH 3i 30epexeHot0 dpakLieto BUK1aY
NIBOTO LUAYHOYKA.

Y cyyacHux pekomeHaaLisx AeTarnbHO BUCBITIIEHO KpUTEpIi BUSIBNIEHHS CEPLIEBOI HEAOCTATHOCTI 3i 3HKEHO (hpaKLieto BUKUaY
NiBOrO LUMYHOYKA, NPOTe BiAKPUTUM 3aNMWLLAETLCS NUTAHHS LLOLO CBOEYACHOI AiarHOCTUKM XPOHIYHOT CepLeBOi HeOCTaTHOCTI 3i
30epexeHot (hpakLiero BUKMAY NiBOTO LWYHOYKA.

B ornsai HaBeaeHo YOTMpKM anropuTMm AiarHOCTUKM LIbOro CTaHy, WO NpeacTaBneHi MbKHapoaHUMI HayKOBUMM TOBapUCTBaMu
B OCTaHHi poKM: €BPONENCHKi pekoMeHaaLii 3 4iarHOCTMKKM Ta NikyBaHHS rOCTPOI Ta XPOHIYHOI cepLeBoi HegocTaTHoCTi (2021);
ANropuTM AiarHOCTUKM XPOHIYHOI CepLeBOi HEJOCTaTHOCTI 3i 36epexeHo0 tpakLieto BUKUaY NMIBOTO LUMyHOuKa KniHikun Mayo
(2018); AnropuTMm ZiarHOCTMKIM XPOHIYHOT CepLIeBOi HEAOCTATHOCTI 3i 36epeXeHO0 (hpaKLieto BUKMAY NMIBOTO LWyHo4ka Acouiauii
cepueBoi HepocTaTtHocTi (HFA) €Bponeiicbkoro ToBapucTea kapgionoris (ESC) (2019); ExcnepTHuid koHCEHCYC €Bponeicbkol
acoujauii cepueBo-cyanHHoi Bidyanisauii (EACVI): MynstumoaanbHa Bidyanisauis B nawuieHTiB i3 CepLeBO0 HEAOCTATHICTIO 3i
30epexeHoL0 (hpakLiero BUkuAy nioro wyHouka (2021 p.). MpoaHanisoBaHo ronosHi nepesark, 0OMeXeHHs Ta Hegomiku KOXHOro
3 HuX. [loknagHo onucaHo etanu AiarHOCTUYHOTO MOLLIYKY.

Ornspa npointocTpoBaHo CXeMaTUYHUM 306paxXeHHSIM HOBITHIX LLKasT.

Current diagnostic algorithms for chronic heart failure
with preserved left ventricular ejection fraction

M. Yu. Kolesnyk, Ya. Yu. Maistrovych

Chronic heart failure remains one of the main causes of mortality and reduced life quality both in Ukraine and around the world.
More than 50 % of all patients with chronic heart failure are those with preserved left ventricular ejection fraction.

In current guidelines, the criteria for evaluating heart failure with reduced left ventricular ejection fraction are described properly,
but the issue of timely diagnosing chronic heart failure with preserved ejection fraction still remains unsolved.

This review presents four diagnostic algorithms for this condition, which were presented by international scientific societies in recent
years: 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure; H,FPEF Score for Heart Failure with
Preserved Ejection Fraction (Mayo, 2018); HFA-PEFF diagnostic algorithm: a consensus recommendation from the Heart Failure
Association (HFA) of the European Society of Cardiology (ESC) (2019); Multimodality imaging in patients with heart failure and
preserved ejection fraction: an expert consensus document of the European Association of Cardiovascular Imaging (2021). The
main advantages, limitations and disadvantages of each one are analyzed. All steps of diagnostic evaluation are described in detail.

The review is illustrated with patterns of the latest diagnostic approaches.

XpoHiuHa cepueBa HepocTaTHicTb (XCH) — rmobanbHa
MeauKo-coLianbHa npobrema B yCbOMy CBITi, 30KpemMa i
B YkpaiHi. 3a BinoMocTaMM ¢haxoBoi nitepatypu, Maixe
1-2 % popocnoro HaceneHHs cTpaxgaatoTb Ha XCH [1,2].
Llei nokasHWK NpornopLiiHo 3pocTae 3 BIKOM, Csratoum
noHag 10 % B oci6 Bikom noHag 65 pokis [2,3]. 3a AgaHUMK
HaLioHamnbHNX PEECTPIB PO3BUHEHNX KpaiH, 40 5 % ycix
rocnitanisaLlil NoB’'s3aHi 3 fekomneHcavieto kpoBoobiry [4].
Pi3Hi KniHi4Hi XapaKkTePUCTUKI, NaTOreHETUYHI MEXaHI3MU
BUHVKHEHHS Ta Bi4MOBiAb Ha Tepanito CBigYaTb NPo reTepo-
FeHHICTb NONynsiLLii XBOPYX Ha cepLesy HegocTarTHicTb (CH),
i Lie AMKTYE HeobXigHICTb po3poBneHHs NepcoHidikoBaHoro
nigxogy A0 AiarHOCTUKW Ta NiKyBaHHA Takux NauieHTiB.
3rigHo 3 cy4acHUMK pekoMeHaaLisMu, Knacudikaio
nauieHTis i3 XCH 34ilicHIo0 b, FPYHTYIOMUCH Ha pesynbratax

BW3Ha4YeHHs chpakuii Bukway nisoro wiyHouka (PB L),
LU0 BUMIpOtOTH 3a GinnaHosrM meTogom CimncoHa [5). 3a
Knacudikauieto €Bponencbkoro ToBapucTea kapaionoris
(ESC/HFA 2021), po3pi3HstoTb TpU rpyny NaLieHTiB: Kpim
xBopux 3i 36epexeHoto OB J1LL 250 % i sHukeHoro OB LU
(=40 %), Bu3Ha4atoTh OKpeMy rpyny ocib — 3 NOMIPHO 3HK-
xeHoto OB JILL (4149 %) [6].

CBiTOBO TEHAEHLIIEID OCTaHHIX POKIB € NPOrpecnBHe
30inbLUEHHs YaCTKW NaLieHTiB, Lo MatoTb XCH 3i 36epexe-
HOKO (hpaKLiieto BUKAY NiBoro wiyHo4ka (XCH 36ep®B J1LL)
[7-9]. Tak, B onybnikoBaHux poboTax nokasaHo: noLumpe-
HicTb XCH 36ep®B 1L 36inbLwmnacs Big 41 % 0o 56 %, a
nowumpenicTb XCH 3i aHukeHoto ®B JILL (XCH 3Hmx®B J1LL)
ameHLwmnacs 3 44 % o 31 %, XCH 3 noMipHO 3HKEHOIO
®B MW (XCH nanmx®B JIW) -3 15 % po 13 % [10]. Huni
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Puc. 1. Anroputm giarHocTu-
K CepLeBoi He[oCTaTHOCTI
(ESC 2021).

Anroputm AiarHoCTMKK cepueBoi HepocTaTHocTi (ESC 2021)

EKT: enektpokapgiorpama;
CH: cepueBa HefjOCTaTHICTb;
CH 36ep®B ALL: cepuesa He-
[0CTaTHICTb 3i 36epesxeHoro
(pakujeto BUKuAay nisoro
LUNYHOYKa;

CH 31nx®B ALL: cepuesa
HEOO0CTaTHICTb 3i 3HWXe-
HOKO (bpakLieto BUKMY;

CH n3umx®B ALL: cepuesa
HEeAOoCTaTHICTb 3 NOMIPHO
3HIKEHOIO (ppaKLieto
BUKWAY NIBOTO LUNYHOYKA;
®B ALL: chpakuis BUKUaY
NiBOTO LUMYHOYKa;

BNP: Mo3KoBUIA HaTpiitype-
TUYHUA NenTua;

ESC: European Society of
Cardiology;

NT-proBNP: N-TepmiHanbHuit
parmeHT;

N: Hi; Y: Tak.

MpunyLeHHA NPO BUHUKHEHHS
cepLeBoi HeAOCTaTHOCTi

* GakTopy puanky

» CumnTomm Ta/abo 3Haku

* 3MmiHn Ha EKI

!

NT-proBNP 2125 nr/mn
a6o BNP 235 nr/mn

Abo sKLLO € BUCOKa iMOBIpHiCTL CH
A60 sikiwo NT-proBNP / BNP He Bu3HaueHo

{ Exokapgiorpadis J

l
0|

AHOManbHi pesynsraTtn

N

CH nigTeepmxeHo
BuaHauntu peHoTvn CH,
6a3ytounch Ha Br3HaueHHi OB LU

[ |

<40 % 41-49 %
(CH 3Hwx®B JILL) (CH n3Hmx®B L)

|
C

[ Hu3abka imoBipHicTe CH J BuaHauuTy eTionorito
i Ta noYaTty nikyBaHHs

[ Po3rnsHyTH iHLi ,qiarHoaMJ

\

250 %
(CH 36ep®B J1LL)

J

|

XCH 36ep®B JLL — cdhopma cepLieBoi HeaocTaTHOCTI, Lo
[OMiHY€ B YCbOMY CBITi, CpuumHsie mainke 50 % Bcix roc-
nitanisaLin 3 npusogy AekomneHcadji [11].

BusHayenHs denotuny XCH 36ep®B JILL — gosoni
cknagHe 3aBpaHHs [12]. Haykosi ToBapucTBa 3anpo-
MOHyBanu pisHi anroputmun giarHoctuku. Ui wkanm /
BM3HAYEHHS! CYTTEBO BiApi3HATHCS 3a NigXo4oM [0
[iarHoCTuKM (KniHiYHO OBrpyHTOBaHI YM 3acHOBaHI Ha
06’eKTUBHMX O3HaKaX).

IHWa npobrnema nonsirae B TOMy, WO 06'€KTUBHI 03-
Hakv (nabopaTtopHi, exokapgiorpadiyHi), 3anMpoOMNOHOBaHI
AK piarHocTuuHi kputepii XCH 36ep®B JILL, MoxyTb 3mi-
HioBaTmncs 3 yacoMm. Y pobori B. Pieske et al. BusiBneHo:
MOBTOPHI BUMIPIOBaHHS HATPIRypeTuyHmX nentuais (HYM)
B OKpeMMX nauieHTiB nokasanm 4o 100 % BapiabenbHocTi
KoHLeHTpaUii [13]. ExokapaiorpadiuHi napameTpy MoXyTb
3MiHI0BaTVCS 3amneXHO Bif, YaCTOTH CEPLIEBNX CKOPOYEHD,
YMOB nepeq- i nocTHaBaHTaxeHHs [14]. Tomy ogHopasose
BUMIPIOBaHHS! LIMX MapaMeTpiB He 3aBXau Jae 3Mory 3po-
61T OCTATOYHI BUCHOBKM.

Kpim Toro, ouiHiOBaHHA napameTpiB nuLle y CTaHi
CrOKOI0 MOXE NPU3BECTU [0 3BiNbLUEHHS KinbKOCTi X16-
HOHeraTuBHKUX pesynbtartie [12]. Came Tomy GinbLuicTb
HeiHBa3WBHUX anropuTMIB AiarHOCTUKM MPOMOHYIOTb 34ilC-

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

HEHHS1 exokapgaiorpadiyHMX SocnimKeHb nig vac disnyHuX
HaBaHTaXEHb, SKLLO PE3yNbTaTi, OTPUMAHI Y CTaHi CroKOI0,
€ CynepeynmBumu.

Y LbOMy ornsai HaBeaeHo KMKYOBI aCMeEKTH Cy4acHUX
piarHocTuyHux anroputmis XCH 36ep®B J1LL, nigcymoBaHo
iXHi nepesaru Ta NpoaHanisoBaHo NeBHi OBMEXEHHS.

€BponelicbKi pekomeHaaLii 3 AiarHOCTUKK Ta NiKy-
BaHHSA rOCTPOi Ta XPOHiIYHOI CepLieBOi HEAOCTATHOCTI
2021 poky

Y cepnHi 2021 p. Ha LWOpIYHOMY KOHrpeci €sponeit-
CbKoro kapaionoriyHoro Tosapuctea (ESC) npeacrasneHo
OHOBIEHI pekoMeHAaaLlii LWoao AiarHOCTUKK Ta NMiKyBaHHS
cepLieBoi HepocTaTtHOCTI (puc. 7). 3rigHO 3 HAMK, NepLUniA
€Tan [AjarHOCTUYHOTO MOLUYKY nepeabayae OuiHIOBaHHS
KNiHIYHMX CUMNTOMIB i 30JCHEHHS eneKkTpoKapgiorpadiy-
HOTO [OCTIMKEHHS.

HainbinbLu xapaktepHi ans CH ckapru — 3aguwka, BTo-
Ma Ta Habpskv rominok. 3azHaqnmo, LUO Li CUMMTOMU He-
cneuwdivHi, JaoTb NACTaBN MULLE NPUNYCTUTU HASIBHICTb
XCH. Kpim Toro, siKLLO B naLieHTa € komopbigHa natonoris,
Ui ckapru MOXyTb OYTU CNpUYMHEHI ankTEPHATUBHUMU
nosacepueBuMM CTaHamu [2].

EnekTtpokapaiorpadisi B 12 BiBeAeHHSX — PYTUHHWA
HecneLmiYHui, ane 40BOMi YyTNMBUIA METOZ AiarHOCTUKM
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Ta6nuus 1. OCHOBHI NPUYMHK NIABULLEHHS KOHLIEHTPALLT HATPiNypeTUYHMX NENTUAIB

Cepuesi

CepLeBa HegocTaTHiCTb

[ocTpuin KOPOHAPHWIA CUHAPOM

EmGonisi nerexesoi aptepii

linepTpodis NiBOro LMyHOYKa

linepTpochiuHa abo KOHLEHTpUYHa Kapaiomionaris
[Matonoris knanaHiB cepus

BpomxkeHa Bapa cepus

HapwnyHoukoBa abo LunyHoukoBa Taxiaputmis
3abii cepus

KapgioBepcisi, imnnaHTaLis kapaiosepTep-aedibpunsitopa
XipypriyHi onepauii Ha cepui

JlereHeBa rinepreHais

lMosacepLiesi

Moxvnuit Bik

lLuemivrui iHoynsT

CybapaxHoiganbHuii KpOBOBUNMB

INopyLueHHs hyHKLji HUPOK

TMopyLLeHHs dyHKLi neYiHku (NepeayciM LMpo3 3 acLyTom)
[MapaHeonnacTyHuit CUHOPOM

XpoHiyHe 0BCTPYKTVBHE 3aXBOPIOBAHHS NereHb

Tsukki iHcbeKLUiT (MHeBMOHiT, cencuc)

Tsokki oniku

AHewmis

Tsoxki MeTaboniuHi Ta FopMOHarbHi NOPYLLEHHS! (TMPEOTOKCHKO3,
niabeTuyHMIA KeToaunao3)

Tabnuus 2. ExokapaiorpadiyHi kputepii giacTonivyHoi AncdyHKLii / NiaBULLEHHS
TWCKY HamMOBHEHHS NiBOTO LUITYHOYKa

3miHHa / KomeHTap
napametp

IHpexc macu
miokapaa J1LW

BiaHocHa ToBwmHa  >0,420

cTiHok J1LW

IHoekc 06'emy
niBoro nepeacepas

CniBBigHOLLEHHS!
Ele’

CucTonivHNi TUCK
nereHeBoi apTepii
Lsnakicte
TpUKyCniganbHoi
perypriTaLii B CTaHi
CrOKOK

N9 YonoBikiB — >115 r/mZ;
NS XiHOK — > 95 r/m?

>34 mn/m?
(Ko € OMN — >40 mn/m?)

HesBaxatoun Ha Te, L0 HasiBHICTb
KOHLEHTPUYHOTO PEMOAENIOBAHHS

abo rineprpodii ML csigunts npo XCH,

Te, wo ML He piarHocToBaHa, He Aae niacTas
Bukntovatn XCH 36ep®B JILL.

AKLLO He BUsiBNEHo dibpunsiito nepeacepab

YW KnanaHHy naTonorito, 36inbLUEHHs NiBoro
nepescepas CBiAYMTb NPO XPOHIYHO NiABULLEHWI
TUCK HanoBHeHHs JLL.

>9 YyTnusictb 78 %, cneumndiuHicTb 59 %.
AKLLO TOYKa BiACIMEHHS CTAHOBUTL >13,
YYTIMBICTb 3HKYETLCS 0 46 %, ane
cneumnaiyHicTb 36inbLUyeTbCs A0 86 %.
>35 MM pT. CT. YyTnmsictb 54 %, cneumndivHicTb 85 %.
>2,8 mlc

TALL: rinepTpodbia niBoro wwnyHouka; ALLL: niBuii wnyHodok; ®I: dibpunsvuis nepeacepas;
XCH: xpoHiyHa cepLieBa HegocTaTHicTb; XCH 36ep®B ALLL: xpoHiyHa cepLeBa HEAOCTaTHICTb 3i
36epexeHoto pakLieto BUKILY NMIBOTO LLTyHOYKa.
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XCH. Taki natonoriyHi 3minu, sk ibpunsuis nepeacepab
(M), HasBHICTL NaTonoriyHMx 3youis Q, 03Hakm rinepTpodii
JIW, ywwvpeHHs komnnekcy QRS nigBuLLyOTb iIMOBIpHICTb
XCH, MoxyTb ByT1 KOPUCHUMM NS BUSHAYEHHS eTionorii
CepLeBoi HeaOCTaTHOCTI, OLIHIOBAHHS KriHIYHOrO nepebiry
Ta ePEKTUBHOCTI NiKyBaHHS.

[pyruii KPOK JiarHOCTUYHOIO aNrOPUTMY — BUSHAYEHHS
Hatpiiypetuanux nentuais (HYT). Lie cimelicTBO ropMoHiB,
IO CeKpeTyloTbCs 3AeBinbLUIOro KniTMHaMW nepeacepab
(ANP), wnyHoukis (BNP) Ta eHgoTeniansHAMM KniTHamm
cyauH (CMP) y BignoBigb Ha remoguHamiyHe nepeHaBaH-
TaxeHHs kamep cepus [15]. Bei HYI cuHTesyloTbest sk

MpenporopMoHHU, LU0 B MPOLIEC] PO3LLENEHHS NEPETBOPHO-
toTbCsA Ha N-TepMiHanbHUIN parMeHT Ta aKTUBHWUIA FOPMOH.
BuanaueHHst BNP i itoro N-TepmiHanbHoro doparmerta (NT-
proBNP) mae HalbinbLue KniHiYHe 3Ha4eHHs! B iarHoCTuLi
cepLeBoi HegocTaTHocTi [16]. [Mpu nocTynoBoMy po3BUTKY
KniHiYHOI KapTWHW NiaBULLEHHS piBHIB HYTT € MeHW Bupa-
KEHUM, HiX 3a ymoBM rocTpoi Manidecrauji CH [17,18].
Mig Yac ynMcneHHUX JOCNigKEHb BCTAHOBUMW TPaHUYHI
3HayeHHss BNP i NT-proBNP y xBopux 3 npunyLieHHsam
npo HaseHicTb XCH — 35 nr/mn i 125 nr/mn BignosigHo.
HeraTuBHE NPOrHOCTMYHE 3HAYEHHSI KOHLEHTpaLiif, Lo
HWKYi 3@ Ha3BaHi TOYKM BiAciveHHs, Bapitoe Big 0,94 0o 0,98
[6]. BogHouac pisHi, LLO NEPeBULLYIOTL FPaHNYHI TOYKK, HE
€ BIPOrigHUM fjarHOCTUYHUM KpUTEPIEM CEpLEBOi Hemo-
CTaTHOCTi Ta 06rPYHTOBYIOTb LOLMBHICTL MPOAOBKEHHS
obcrexerHs [18]. MiasuieHHs pisHs HYT BusBnsoTs npu
TaKuX NaTomnoriyHMX cTaHax, sk Qibpunsuis nepeacepap,
MOXUIUIA BiK, TOCTPE YK XPOHIYHE 3aXBOPHOBAHHS HUPOK
(mabn. 1). MapagokcanbHO HU3bKi KOHLEHTpALi MOXYTb
6yT CNpWUYMHEHI CYNyTHIM OXWUPIHHAM, riNOTUPEO3oM,
yacrTille ix BU3HavaroThb Y xiHok [17,19,20].

Exokapgiorpadis (ExoKI") pekomeHgoBaHa sk Knto-
YOBUIA IHCTPYMEHTANbHUIA METOR, Ha TPETLOMY €eTani fia-
THOCTUKW Ta @€ 3MOTY OLHUTU CTPYKTYPHO-aHaTOMIYHMIA
Ta (PYHKLiOHaNbHUI cTaH cepus: Bu3HauuT OB JILL, pos-
Mipy Kamep cepus, CTaH CKOPOTMWBOCTI MIBOTO LTYHOUKA
(L) Towo. B ymoBax 36epesxeHoi dpakuii Bukuagy JLL
OCHOBHUMM [AiarHOCTUYHUMI KPUTEPISIMU € NapameTpy,
HaBeaeHi B mabrnuyj 2.

Omxe, 3rigHo 3 anroputmom ESC 2021, piarHos XCH
36ep®B J1LL obrpyHTOBaHWIA y NauieHTa 3 XxapakTepHUMU
cumntomamu, ©B 1L >50 % Ta HasBHiCTHO xo4a 6 ogHoro
3 exokapgiorpadivyHuX KpuTepiis giacToniyHoT AUCyHKUT
Ta/abo nigsuLLeHHsM koHUeHTpauii NT-proBNP/BNP noHag
rPaHNYHi 3HAYEHHS.

Iig Yac fjiarHoCTUYHOrO NOLLYKY 0O0B S3KOBUM € PYTHH-
He nabopaTtopHe 0BCTeXEHHS (BU3HAYEHHS CEHOBOI KCMO-
TW, KpeaTuHiHy, eneKkTponiTiB, 3aranbHOMO aHanisy Kposi,
neviHKoBKX Npob, (PepUTUHY Ta HACUYEHHS TPAHCEPUHY,
TTIIOKO3M KPOBI HaTLLE, PiBHS MMikoBaHOro remornobiHy Ta
TupeoigHoro npodinto). Lle aae niacrasu BUKNIOYMTY Cy-
MyTHi CTaHW K iIMOBIPHY MPUYMHY CUMMTOMIB 260 YMHHWKIB
CH, wo obTsxytoTb.

Ha uyeTBepTomy Kpoui AiarHOCTUYHOTO anroputMmy
3AiNCHEHHS MarHiTHO-PE30HaHCHOT ToMorpadii cepus, Ko-
poHapoaHriorpadii, CepLeBo-nereHeBoro TeCTy 3 i3NYHUM
HaBaHTAXEHHSIM MOXYTb NPU3HAYaTM 7S BUKITOYEHHS] Crie-
LMIYHNX NPUYMH BUHWKHEHHS XCH 36ep®B LU, cnpuse
BW3HaYeHHI0 3acobiB LiinecnpsiMoBaHoi Tepanii.

Anroputm giarHoctukn XCH 36ep®B J1LU kniHikun
Mayo 2018 poky

Onsa ontumisauii anroputmy giarHoctukun XCH 36ep-
®B JILW y 2018 poui ekcneptyn kniHikn Mayo, Pouectep,
wrar Miecota npeacrasunn wkany H,FPEF (ma6n. 3).
Bona po3pobrneHa Ha OCHOBI peTPOCMEKTUBHOIO aHanidy
[aHVX MauieHTiB, SKUM BUKOHANW HaBaHTaXyBarlbHy Npo-
Oy 3 kaTeTepu3saljelo NpaBux BiAiniB cepus 3 nMpueody
He3'sicoBaHoi 3aauwkn B 2006-2016 pp. Y gocnimKeHHi
B3AnM y4acTb 414 ocib, i3 Hux 267 (64 %) nauieHTiB Manu
nigTeepmaxeHy XCH 36ep®B Il (Tvck 3aknuHioBaHHS
nereHeBuWX KaninsipiB y cTaHi cnokoto 215 mm pr. cT. abo
nig Yac (i3nyHOro HaBaHTaxeHHs 25 MM pT. CT.). Y 147
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Tabnuus 3. [liarHOCTUYHWIA aNropuTM XPOHIYHOT CepLEBOI HEAOCTATHOCTI
3i 36epexeHoto paKkuiero BUKMaY NIBOro WwyHouka KniHiku Mayo (H,FPEF)

Mepwa
mTepa

(36 %) 0cib ynpogoBx B4EPMHOTO KIHIYHOTO 0BCTEXEHHS!
He BusBKUIK 06'ekTUBHI 03Haku XCH, ix cTpatudikysanm y
rpyny KOHTPOMO.

lMepLumin eTan gocnimKeHHs — 0OgHOAKTOPHE OLLHIO-
BaHHS KNiHIYHMX Ta exokapgiorpadiyHux KpuTepiis Sk npe-

. s ad OXUpiHHS IMT >30 kr/m?
aviktopis XCH 36ep®B JILL. [leski 3MmiHHi BUCOkocneumdidHi Heavy
wopo HasieHocTi XCH 36ep®B J1LL, BKrrovatoum oXmpiHHS Tineprenais TpyitMaHHs =2 aHTUrNepTEH3NBHIX 1
[l cTynens (iHoekc macu Tina 235 Kr/mM2 creuudiuHicTb sl fpenaparu
F ®ibpunsvis nepeacepab [MapokcnamanbHa abo nocrilHa 3

88 %), XpOHiuHe 3axBOpHOBaHHS HUPOK (23 cTagis; 90 %),
chibpunsuito nepeacepab (96 %), Lykposwii giabeT (88 %), P
HasBHiCTb Kapgioctumynstopa (99 %), kapziomeranito

Atrial Fibrillation

JlereHeBa rinepreHsis
Pulmonary Hypertension

CucTonivHUA TUCK NereHeBoi apTepii 1
(BM3Ha4eHui1 3a ExoKI) >35 mm pr. cT.

(96 %), ®B JLL B mexax 50-54 % (96 %), cniBBigHOLIEHHS
Ele’ >14 (89 %), cucToniyHuit TUCK y nereHesiin apTepii
>35 mm pr. CT. (86 %), piBeHb NT-proBNP >450 nr/mn (85 %)
i AMCYHKLIS NpaBoro LwnyHouka [21].

OcHOBHe 3aBAaHHA AOCMIAHMKIB — PO3POONEHHS
HEiHBa3MBHOI AiarHOCTUYHOI LWKanu, siky MoxHa Oyno 6
nigcymyBaTy 3a LOMOMOTOH MPOCTOro 6anbHOro OLiHBaH-
Hs1. KoxxHOMy 3 6 napameTpiB, LLO BKITOYEHI O OCTATOUHOI
LUIKanM, NPUCBOEHO OLLIHKY, LLIO PYHTYETLCS Ha CUMi 3B'A3KY
B MoZeni noricTuyHoi perpecii. HaibinbLuy kinbkicts 6anis
npuceoeHo I — 3 H6anu, HasBHOCTI OXUPIHHA — 2 Banu.
IHWi cpakTopw, AK-0T Bik >60 pokiB, NikyBaHHA 22 aHTWri-
MEPTEH3VBHUMM Mpenapatamu, exokapgiorpadiyHe cnis-
BigHoLLeHHs E/e’ >9 i cucToniyHnin TUCK y NereHesil apTepii
(BM3HaueHMI exokapaiorpaddiyHo) >35 MM pT. CT., OTpUManu
no 1 6any. ImogipHicTb XCH 36ep®B JILL 36inbLyeTses
BABIYi Npu 36inbLueHHi cymapHoro 6ana Ha 1 (BigHOLIEHHS
waHcis 1,98; 95 % 1,73-2,30) [21].

CymapHa kinbkicTs 6arnie 0—1, onepaHa LUIsiXoM OLYiHto-
BaHHsl 3a Lkarioto H,FPEF, fae 3Mory JOCTOBIPHO BUKIHOUMTH
XCH 36ep®B JLL. KinbkicTs 6anis Big 6 40 9 € 4OCTATHEOI0
[N BCTAHOBMEHHS AiarHo3y 3 BUCOKOH0 iMOBIPHICTHO (>90 %).
HactynHe ponatkose 0BCTEXeHHS AOLLNMbHE B rpyni MaLieHTiB,
sIKi OTPUMAanM NPOMIKHUIA pesyniTar (KinbkicTs Ganis Big 2 o
5). Lito wkany MoxHa rerko 3acTocoByBaTy 3 [AiarHOCTUYHMM
LinsiMM B YyMOBaX peanbHOi MpaKTUKu.

MopiBHANbHMA aHaris [osie, wo wkana HFPEF nae
3mory kpalle aiarHoctyBath XCH 36ep®B JILL, Hix an-
ropuTM, 3anpornoHOBaHUI EBPONERCHKUM TOBAaPUCTBOM
kapgionoriB y 2016 poui (36inbLUeHHs NAOLLj Mig KPUBOK Ha
0,169; 95 % [l, 0,120-0,217; P < 0,0001) [21].

HiarHocTvuHa LiHKicTb Wkam HFPEF nigTeepmxeHa B
MiNOTHOMY JOCTIDKEHHI 3a y4acTio 42 ocib. Y xBopux i3 Ai-
arHo3om XCH 36ep®B J1LL, wo signosigas kputepism ESC
2016 p., imoBipHicTb HasBHocTi XCH 3a wkaroto H,FPEF
craHoBuna 93 %, a B nauieHTiB i3 piHsMM HYTT, WO HuxYi
3a rpaHNYHi 3Ha4eHHs, MMOBIPHICTL XCH 3a LUKanoto KniHiku
Mayo fopieHtoBana 68 %.

[MPOrHOCTUYHY LHHICTb LUKanu BUBYaNW B AEKiNbKOX
obcepBaLiiiHux gocnigpkeHHsx. MokasaHo, Wo Lwkany
H,FPEF moxHa BukopucToByBati ang ctpatudikauii pu-
31Ky CMEPTHOCTI Bifl YCiX MPMYMH | NOBTOPHOI rocnitanisadii
3 npuBoay aexkomneHcadiji XCH [10,22-24].

Anroputm piarHoctuku XCH 36ep®B JILLI Acoui-
auii cepueBoi HepocTaTHocTi (HFA) €Bponencbkoro
ToBapucTBa kapgionoris (ESC) 2019 poky (HFA PEFF)

HFA PEFF — nokpokoBwii AiarHOCTUYHWIA anropuTM, LLO
3anponoHOBaHMI crielianictamu AcoLiaLlii cepLeBoi Heao-
cratHocTi (HFA) E€Bponeiicbkoro ToBapucTea kapaionoris
(ESC) y 2019 poui. Lien npotokon nepenbavae kniHivHe
OLiHIOBAHHS1, YNLTPA3BYKOBE AOCTIIKEHHS! CEepLs B CTaHi

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

E Bik >60 pokis
Elder

F [NepeHaBaHTaXeHHs TUCKOM [onnep ExoKl"
Filling Pressure Ele’>9

ExoKT: exokapgiorpadisi; IMT: iHgekc macu Tina.

CMOKOH Ta Mif Yac i3nyHOro HaBaHTAXEHHS, BU3HAYEHHS!
PiBHS HATPINYPETUYHMX NENTUAIB, @ TAKOX, B OKPEMUX
BUNagKax, iHBa3MBHE OLLHKOBAHHS reMOZMHaMIKM.

Kpok 1 (P — Pre-test assessment) Binbusae pekomeH-
pauii ESC 2021 wono novaTkoBoro etany AiarHOCTHKM
CepLeBoi HeJOCTATHOCTI Ta BKIOYaE AeTanbHuin 30ip
aHamHe3y, peecTpaLito EKI™y 12 ctaHgapTHWX BinBeaeHHsIX,
aHania kposi, ctaHaapTHui npoTokon ExoKr. Ha ubomy
eTani MoxnuBe BuU3HaveHHs pisHa HYT.

MauieHt 3 XCH 36ep®B JILLU moxyTb mMaTu Taki
enekTpokapgiorpadiuHi amiHu, sk rineprpodist J1L (iHpekc
Cokonosa-/laiioHa >35 MMm), NOpyLLEHHS NpoLieCiB peno-
nspw3auii, o3Hakw 3binbweHHs nisoro nepeacepas (M),
JILL. 3a3Haummo, LLO Lji 3MiHW He € NaTOrHOMIYHUMU TiMbKK
anst XCH 36ep®B JILL.

[ns BUKMIOYEHHS! CYNYTHIX 3aXBOPIOBaHb PEKOMEH-
[0BaHO nabopaTopHe BU3HAYEHHS TaKWUX MOKA3HWKIB:
€NEeKTPONITU KPOBi, CEY0BMHA, KDEATUHIH (3 PO3paxyHKOM
WBKUAKOCTI KNy6ouKoBOI (inbTpauii), nediHkosi npobu,
piBEHb rMikOBAHOMO reMornobiHy, TUPEOTPOMHUIA FTOPMOH, —
3AIMCHIOTb TaKoX 3ararbHWA aHani3 KpoBi, nabopaTopHy
[iarHOCTUKY aHeMii ((PepUTUH, HACUYEHHS TPAHCEPUHOM).

Nig Yac BusHayeHHs HYIT rpaHuyHi pisHi gns BNP i
NT-proBNP Bignosigatotb pekomenaauiam ESC 2021 Ta
CTaHOBNATH NoHag 35 nr/mn i 125 nr/mn BignosigHo. Mpore,
3a JaHUMK YncneHHnX gocnimkeHb maimxe 20 % nauieHTis
i3 XCH, o nigTeepaxeHa B pe3ynbrarti iHBa3nBHOMo obecte-
XeHHs, MatoTb piBHi HYTTy Mexax pethepeHTHUX 3Ha4eHb,
i Lie NeBHUM YMHOM 0OMeXxye ix BukopucTaHHs [20].

ExoKI™ Bigirpae nposigHy ponb B 0b'ekTuBi3aLii cep-
LeBoi HegocTaTHocTi [25]. Ha ubomy eTani 06oB’si3koBUM
€ OLiHIOBaHHS PO3MIpIB NiBKX Kamep CepLis, BUKITIOYEHHS
natororii knanaHis, NEePBUHHOI NereHeBoi rinepTeHsii Ta
HasiBHOCTI nepukapdianbHoro BunoTy. BumiptosanHs ®B
3a MoANdIKOBaAHUM anropuTMoM Simpson i NpuaHadaTit
BCiM 0c06aM, Y SKWX KNiHIYHO MOXXHa 3p0BUTY NPUNYLLEHHS
MPO BUHWKHEHHS CEPLIEBOT HEAOCTATHOCTI. B AOCTimKeHHsIX
OCTaHHIX POKiB MOBIAOMMSANN MPO HE3HAYHI KONMMBAHHS
HOpMaTMBHUX nokasHukis ®B [6,13,26,27], ane B LbOMy
MPOTOKOMi Ik NOpPOroBuiA 36epekeHo piBeHb 250 %.

[Ons Bu3HayeHHs dyHKUioHanbHoro knacy CH 3a
Hbro-l7|opKCbK0ro KnacudikaLieto AoLinbHUM € TeCT 6-XBU-
NWHHOI xoabbu. 3ayBaxumo, WO Ha pesynbratu npobu
MOXYTb BMAMHYTW NO3acepLEBi CTaHW (CynyTHS natonoris
nereHb, 3aXBOPtoBaHHs Cyrnobis, Bik nauieHTa, Maca Tina)
[28,29].
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Ta6nuus 4. Kpok 2 (E

Kputepii DyHKUioHaNbHi napameTpu CTpyKTypHi napameTpu HartpiitypeTnyni nentnam HartpiitypeTnyHi nentuam
(cunHycoBui puTm) (®mn)

) AiarHoctnyHoro anroputmy HFA PEFF

Benwuki cenTanbHui e’ <7 cm/c iONMN >34 mr/m? (CUHYCOBMIA PUTM), NT-proBNP >220 nr/mn NT-proBNP >660 nr/mn
(2 6arm) ABO iONn >40 mn/m? (1) ABO ABO
natepanbHuii e’ <10 cm/c ABO BNP >80 nr/mn BNP >240 nr/mn
ABO iIMMIILL y YonogikiB 2149 r/m?, y xiHOK 2122 r/m?
cepenHe E/e’ 215 ABO
ABO BTC >0,42
wsmakictb TR >2,8 m/c (CTIA >35 mMm pr. cT.)
Mani cepenHe E/e’ 9-14 iONM — 29-34 Mn/m? (CUHYCOBUIA PUTM), NT-proBNP 125-220 nr/mn NT-proBNP 375-660 nr/mn
(1 6an) ABO iONM - 34-30 mn/m? (®) ABO ABO
GLS <16 % ABO BNP 35-80 nr/mn BNP 105-240 nr/mn
iMMILL y yonosikiB 2115 r/m?; y xiHok 295 r/m?
ABO
BTC >0,42
ABO
T3MLW 212 Mm

BTC: BigHocHa ToBLmHa cTiHok; IMMALLL: inaekc macu miokapaa nisoro LunyHouka; i0AM: ingexkc 06’'emy nisoro nepeacepas; CTAA: cuctoniuHui TUCK y nereHesin apTepii; T3ALL:
TOBLUMHA 3aAHbBOI CTiHKM NiBOTO WyHouka; ®I1: dibpunsauis nepencepap; BNP: Mo3koBuii HaTpiltypeTnyHmiA nentug; GLS: rnobanbHuii no3nosxHin ctpeiH; NT-proBNP: N-tepmiHansHui
¢hparmeHT MO3KOBOrO HaTpinypenTuyHoro nentuay; TR: TpukycniganbHa perypritais.
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Kpok 2 (E — Echocardiographic and natriuretic peptide
heart failure with preserved ejection fraction diagnostic score).
PospobHuku HFA PEFF B3anu fo yBarv BigCyTHICTb €41HOTO
HeiHBa3BHOrO AiarHOCTUYHOTO kpuTepito XCH 36ep®B JLL,
i TOMy peKkoMeHAyBanu BUKOPUCTOBYBATH KOMBiHaLLito exo-
KapgiorpaciuHux napametpis i piBHiB HYT. 3aebinbLuoro
Lli MOKa3HMKV MaloTb LLIMPOKWIA Aiana3oH 3Ha4eHb y Mexax
nonynsiLii Ta MOXyTb CYTTEBO BIAPI3HATUCA 3aNEXHO Bif Biky,
cTari, Macu Tina Ta HasBHOCTI CynyTHLOI natonorii (ibpuns-
Ui nepeacepab, XpoHivHa xsopoba H1pok) [17]. Bpaxosyroun
Ui hakTopw, B LUKanNi BU3HAYEHO BENWKi Ta Mani AiarHOCTUYHI
KpuTepii BiANOBIAHO A0 TSKKOCTI BUSIBMEHUX NOPYLUEHD i
HasiBHOCTi MoaudikyBanbHUX chakTopiB. [pyrii Kpok LLKanm
HFA PEFF nepenfayae Tpu fOMeHW: dyHKLiOHaNbHUA,
mopdbonorivHuii i GiomapkepHuin (mabi. 4). Benuki kputepii
oTpuMytoTb No 2 6anu, a mani — no 1 6any. Kputepii He €
aANTVBHUMY B MeXaXx oaHiei obnacTi. banv gopatots nuwe
TOI, KOMW BOHW HAAX0OATh i3 Pi3HUX JOMEHIB. ToMy, SKLLO
MO3WTMBHI Kirlbka KpUTepiiB y Mexax oaHiei obnacTi, KoxeH
[IOMEH BCe 0fHO OTPUMYE He BinbLue Hix 2 Banu.

MpakTUYHY KOpUCTb LUKanu NiaTBepaXye i Te, Wo
pO3paxyHOK MOXHa 34iICHIOBATM, HaBITb SIKLLO OLIIHEHO He
BCi napameTpu.

3aranbHy KinbkicTe 6anie noHag 5 BBaxawTb Aia-
THOCTWYHO 3HaYyLLO, BOHA Aae NiACTaBu AiarHOCTyBaTy
XCH 36ep®B J1LL. Cyma 6aniB MeHLLe Hix 1 0brpyHTOBYE
HeoOXiOHICTb AOCTIMKEHb ANSA MOLUYKY arnsTepHATUBHIX
MPUYUH CUMNTOMATMKK. auieHT 3 NPOMIXHOK OLIHKOK
(2—4 6anu) notpebyoTb HACTYMHOTO 0BCTEXEHHS B MEXaX
TPETLOrO KPOKY anroputmy.

Kpok 3 (F1 — Functional testing). Ha usomy etani Bcim
nauieHTam, siki otpumany 2—4 6anu 3a wkanoto HFA PEFF
(kpoK 2), AouinbHe BUKOHAHHS AiaCTONIYHOT CTPeC exo-kap-
Ziorpadbii Ta/abo kaTeTepusallii cepus B CTaHi CMoKOK Ta
Mig Yac isnYHOro HaBaHTaXEHHS.

Y 3n0poBux ocib nig Yac HaBaHTaXeHHs nocurneHe
poskpydyBaHHs JILLI Ta paHHe AiacToniyHe BCMOKTYBAHHS
3abesnevylotb 36inbLUeHHs yaapHoro o6’emy Ges niasu-
LLIEHHS! TUCKY HAMOBHEHHS TMIBOTO LUMYHOYKA. [MopyLeHHs
paHHbOI iacToniYHOI penakcavii, 3SMeHLWeHHs NPUPOCTy
BCMOKTYBaHHS MPU3BOASATb 40 HEaAEeKBaTHOrO 30inbLUEHHS
yaapHoro ob’emy, MiaBULLEHHS TUCKY HanoBHeHHs JILL i
30iNbLUEHHS CUCTONIYHOO apTepianbHOTO TUCKY B NEreHeBil
apTepii B naujieHTis i3 XCH 36ep®B ML [13].

Mpobu 3 i3NYHUM HaBAHTaXEHHSM CTPUSIOTbL BUSIB-
NEHHI0 JOKIiHIYHOI cepueBoi HegocTaTHOCTi [30].

MapameTpy, WO HaitvacTille BUKOPUCTOBYIOTh, —
cnieeigHoweHHs E/e’, Wwo Binobpaxae migBuLLEHHS TUCKY
HaMNOBHEHHS NiBOTO LWMYHOYKA, Ta NiKOBa LUBUAKICTb
TpukycniganbHoi perypritadiji (TR), sika caiguutb npo nig-
BULLEHHS TUCKY B NEreHesill apTepii.

YHiBepcanbHWx npoTtokonis npob i3 isnyHUM HaBaH-
TaxeHHsM Hemae. [lepeBary pekoMeHOOBaHO BigaaBaTut
BEroeproMeTpii B NONOXEHHI HaniBnexayu 3 Bisyanisauieto
6e3nocepeHbO Mif Yac HaBaHTaxeHHs abo TpeaMin-TecTy
3 Bisyanisauieto Ha 1-2 XBUNMWHI Nepiogy BiGHOBMNEHHS.

306inbLIeHHs cnisiaHoLeHHs E/e’ 215 nonae 2 6anu
Ao ouiHkn HFA PEFF, wo po3paxoBaHa Ha Apyromy etani.
OpnHovacHe nigBuLeHHs E/e’ 215 Ta nikoBOI LIBWAKOCTI
TR 3,4 mc gogae 3 6anu go 3aranbHoi ouiHkL. Mpupict
nnLwe nikoBoi WBMAKOCTI TPUKYCMiAansHOI perypritauii
MOXe ByTI CNIPUYMHEHMIN HOPMATTBHO TiNepANHaMIYHOK
peakuieto Ha isnyHe HaBaHTaXeHHs 6e3 AiacTomnivHoi
avcyHkuii M. CymapHa kinbkicTs 6anis 25 nigTeepmkye
XCH 36ep®B JILL.

|IHBa3MBHE OLiHIOBaHHA NapaMeTpiB reMoguHamiku
pekoMeHaoBaHe BCiM nmavieHTam, kombiHOBaHa OLjiHka
AKX CTAHOBMTb MEHLLE Hix 5 6anis. [liarHoCTUYHi kpuTepii
ans XCH 36ep®B J1LU BknovatoTh KiHLEBO-AiaCTOMiYHNIA
Tnck y cnokoi (LWEDP) 216 mm pr. cT. Ta/abo Tuck 3a-
KINMHIOBaHHSA B nereHeBux kaninspax (PCWP) >15 mm
pT. CT. BpaxoBytoum, WO MiABWLLEHHS TUCKY HANOBHEHHS!
JILW moxe BMHMKATK nuwwe nig vac gisMyHOro HaBaHTa-
XeHHs1, HopmanbHi pisHi LWEDP i PCWP y cTani cnokoto
He BukntodaloTb XCH 36ep®B JIW. Takum nauieHtam
peKkoMeHO0BaHi HaBaHTaxyBanbHi NPoBu 3 0OHOYACHOK
kaTeTepusavjeto npaeux kamep cepus. Oci0, B SKux Bu-
ABum 36inbLueHHs PCWP >25 Mm pr. cT., Knacudikyotb
sk XBopux Ha XCH 36ep®B JLL.

Kpok 4 (F2 - Final aetiology). MepeBaxHa GinbLuicTb
Bunagakis XCH 36ep®B JLLI nos’'si3aHa 3 noLumpeHmnmm doak-
TOpamMm pr3nKy Ta KoMopoiaHMM 3axBOpIoBaHHAMY. [poTe
Taki cneumdiyHi 3aXBOpHOBaHHS, SK rinepTpodivHa kapaiomi-
onarisi, ayToiMyHHi natonorii, HabyTuin eHgoMioKapaianbHNiA
(ibpo3, xBopoOM HAKOMUYEHHS TOLLIO MOXYTb CIIPUMUHSTH
CepLeBy HeAOCTaTHICTb LIbOro peHOTUNY. Y NEBHIl KinbKOCTi
BUNAJKIB Lie 3yMOBMIOE HeoOXiaHICTb JofaTkoBux obeTe-
XeHb ANs YTOYHEHHs eTionorii cuHapomy [13].
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MitpansHum E/A >0,8 Ta <2,0

! : ‘

Puc. 2. ANropuT™ oLiHIOBaHHS! TUCKY HAMOBHEHHS! JTIBOTO LUMYHOUKA.

MiTpanbHumn HopnatkoBi kpuTepii MitpanbHun E/A
E/A <0,8 22,0
e N\
Axkwo E >50 cm/c, Ele’ >14,0 T>R£/ %k:::/ltsy >L§4v(c)) I:}r;:qz
Tpeba BUKOPUCTOBYBATH ' '
KpuTepii, HaBeaeHi
B cepeauHi naHeni m
) L
% g ™
J
24a6o3 Jvwwe 2 kpuTepii HasBHI: 2a6o 3
KpuTepii 1 No3nTUBHUI KpuTepii
HeraTuBHi 1 HeraTMBHWI NO3UTUBHI
Tpeba BMKOpUCTOBYBaTH
rnobanbHuin NO3A0BXHi cTpenH JI1
B pe3epByapHy a3
— 180 % pesepsy; p y ® y <180 % Tvek
HanoBHeHHs J1LU -— LA "CSCAFVO” strain — HanoBHeHHs JILL
HOpMasibHUI % // = - MigBULLEHNN

TR velocity: wenakicTe TpukycniganeHoi perypritaii; LA volume: iHaekc 06'emy niBoro nepeacepasi; LA reservoir strain: rno6anbHuid NO3A0BXHIA CTPeiH NiBOro nepeAcepas B

pesepayapHy dasy.

EkcnepTHui KoHCeHCyc €BponenchbKoi acoujiauii
cepuLeBo-CyauHHoI Bisyanisauii (EACVI): Mynstumo-
AanbHa Bisyanisauis B nauieHTiB i3 cepLeBoto Hepao-
cTaTHicTIO 3i 30epexeHolo dpakuiclo BUKUAY NiBoro
wnyHouka (2021 p.)

OcHoBHi natoreHeTNYHi YnHHUKM CH Liboro dheHoTuny —
ZiacToniyHa ANCYHKLiS Ta paHHE NOPYLLEHHS NO300BXHBOI
Zedbopmalii niBoro wnyHouka. MNpoBiaHMKU MexaHismamu
pO3BUTKY AiacToniyHoi gucdyHkuii JILLU € nopyleHHs
npouecis penakcadii, NigBULLEHHS XOPCTKOCTI Miokapaa
Ta 3HWXEHHS 4iaCcTONIYHOro BCMOKTYBAHHS BHACIMiAOK
ocrnabneHHst BigHosntoanbHux cun JW [31]. FonosHwMit
isionoriyHMin Hacnigok AiacToniyHol AMCAyHKUiT — nigsm-
LeHHs Tueky HanoeHeHHs J1LL [32]. KoHceHcyc ekcnepris
€Bponencbkoi acouiauii cepLeBO-CyaAnHHOI Bisyanisauii
(EACVI) 2021 poky Hapae feTanisoBaHuii anroputm ouj-
HIOBAHHS! TUCKY HaMOBHEHHS! NIBOTO LUMyHOUKA Y NaLieHTiB
3 NPUNYLLEHHSAM PO BUHUKHEHHS XCH 36ep®B JLL.

AnropuT™ OLHIOBaHHS AiacTOMiYHOI GYHKUIi rpyH-
TYETbCA Ha KOMBiHaLi YOTUPLOX exokapgiorpadiyHnx
napameTpis:

— BHWKEHHS! LIBUAKOCTI €' cenTanbHOro <7 cm/c yn
€’ natepanbHoro <10 cm/c;

— MiABULLEHHS CepeaHbOro cniBBigHoOLLEeHHs E/e’ >14;

— 36inblUeHHst iHaekcy o6’emy niBoro nepencepas
(LAVI) >34 mn/m?;

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

— wBuAKICTb TpuKycnigansHoi perypritauii (TRV)
>2,8 m/c.

Mpo giacToniyHy AMCGYHKLIIO CBigYaTb NO3UTUBHI 3
i3 4 abo 2 i3 3 (sKwWO ofHiei 3MIHHOI HEMAE) KpUTEpIiB.
[JiacToniuny cyHkuito JTLL BBaxatoTb HOpMarbHO, SKLLO
GinbLue HiX NoOMoBKMHa 3 JOCTYMHUX 3MIHHUX He BignoBiga-
10Tb FPaHUYHUM 3Ha4eHHsM. [pun piBHOMIpHOMY po3noaini
napameTpiB (2 NO3WTMBHI, 2 HEraTWBHI) Pe3ynsTar OLiHI0-
BaHHS BBAXAIOTb HE3310BINIbHUM.

YciM navjeHTam i3 giacToniyHow AMCKYHKLUIE, Lo
BW3HAYeHa Ha LbOMY eTani, Ik HAaCTYMHWUA KPOK PEKOMEH-
[0BaHe OL|HIOBaHHS! TUCKY HANOBHEHHS MIBOTO LUITYHOUKa.
3a3HaumMOo, LLIO Y XBOPUX i3 NPUMYLLEHHSAM MPO BUHUKHEHHS!
XCH 36ep®B J1LL i cynyTHL0t0 apTepianbHOLO rinepTeHsieo,
iLemivyHo xBopoboto cepus, rineptpodieto J1LL abo nopy-
LUEHHSIMU PerioHanbHOI CKOPOTNMBOCTI BU3HAYEHHS TUCKY
HanoBHeHHs! J1LU 3AiCHIoTb HE3anexHo Bif pesynsraty
NEPBUHHOTO OLiHIOBaHHS AiacTonivHoi dpyHKLi JILL.

Anroput™m oLiHIOBaHHS TUCKY HanoBHeHHs J1LL HaBe-
AEHo Ha puc. 2. Ha nepLuomy KpoLli BU3Ha4atoTb LLBUAKOCTI
TPaHCMITpanbHoro notoky. Akwo mitpansHun E <0,5
m/c, a cniBigHoweHHs E/A <0,8, Tuck HanoBHeHHs JILL,
iMOBipHO, HopManbHuiA. Bucoki E Ta E/A 22 BkasytoTb Ha
nigBULLEHHS TUCKY HanoBHeHHs JILL. Jdoaatkosi kpuTepii
(cepepHiit E/e’ >14, nikosa wsuakictb TR >2,8 m/c Ta LAVI
>34 mn/m?) HeobXxiaHi Ans OLiHIOBaHHS!, KONW MITpanbHUi
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E/A craHoBuTb Big 0,8 A0 2,0. MNigBuniLeHHs ABOX i BinbLue
KpUTEPIiB NOHAA rPaHNYHi 3HAYEHHS CBiAYMTb MPO NiaBM-
LeHun Tuck HanoBHeHHs JILL. Tno6anbHy no3noBxHIO
aecopmadito 1M y pesepByapHy dasy BBaxatTb fogaT-
KOBUM KpUTEPIEM OLiHIOBAHHS TUCKY HanoBHeHHS JILLI.
Bigomo, L0 3HWXEHHS Lboro napameTpa Hux4e Hix 18 %
— YYTNWUBUIA MapKep NigBULLEHHS TUCKY HanoBHeHHs J1LU
[33]. Y pocnigxenHi D. A. Morris et al. nokasaHo: 3HUKeHHS
rnobanbHoi No3noBxHLOI Aedopmadii [Ny pesepsyapHy
(hasy — HesanexHUn NpeauKTop rocnitanisawii y 38'a3Ky
3 XCH [34].

Takui nigxia He nepeabavae OLHIOBaHHS TUCKY HaMoB-
HeHHsl B nauieHTis i3 P, 6riokaaoto NiBoi Hixku nyyka lica,
rinepTpociyHO0 KapaioMionaTieto, MOMIPHOK Ta TSKKOH
MITpanbHOI HEQOCTATHICTIO, MITPasbHUM CTEHO30M. KpiM
TOrO, MO0 He Crif 3aCTOCOBYBATM Y XBOPKX i3 KarbLMHO30M
MITParbHOrO KiNlbLisi, IPOTE30BaHNM MITPasbHUM KIanaHoM,
AonoMixHUM npucTpoem JILW, iMnnaHToBaHUM KapaiocTu-
MYTSITOPOM i3 MPABOLLITYHOYKOBOK CTUMYMALIED, a TaKOX
B OCiD, sIKi OTPUMYIOTb pecUHXpOoHi3ytody Tepanito (CRT).
TouHICTb anroputMy Moxe ByTW HKYOIO Y MaujieHTiB i3
BY3bkvMM komnnekcamn QRS.

Llen nigxig sictaBHui 3 pekomeHaauiamm ASE/
EACVI 2016, kniHiYHe BUKOPUCTaHHS SKUX NiGTBEPIKEHO
GaraToueHTpoBUMM pocnimkeHHsMM [35,36]. MokasaHo,
wo y 10-17 % Bunaakis € iMOBIPHICTb OTPUMATK «HEBU-
3HayeHW» pe3ynbrar. ToMmy Ans MiABULEHHS TOYHOCTI
AiarHocTukn o60B’sAI3k0BO MOTPIGHO OLLIHIOBATU KMiHiYHi
03HaKM, pe3ynbTaTv nabopaTopHUX Ta iIHCTPYMEHTaNbHUX
TecTiB (peHTreHorpadis rpyaHol KniTku, HaTpinypeTuyHi
nentuan).

Ockinbku TCK HanoBHeHHs JILL moxe nigsuLLyBaTucs
nnwe nig Yac isMYHOro HaBaHTaXEHHS, B NALLIEHTIB i3 He-
pe3ynbTaTUBHOK / HEBU3HAYEHOH OLIIHKOHO B CTaHi CMIOKO
MOXIMBE 34iICHEHHS 4iacTonivHOI cTpec-exokapaiorpadii
abo HanpaBneHHs Ha kaTeTepu3auilo NpaBuX BiadiniB
cepust 3 isNyHUM HaBaHTaXeHHAM. 3a3Buyan nig vac
[iacToniYHOro CTPEC-TECTY 3aCTOCOBYKOTb NPOTOKOMNM Ha
TPeaMini Yn BENOepromMeTpi B NOMOXKEHHI HamiBexauu.
[lonneporpadiyHi napameTpm OLIHIOKOTb Mig Yac HaBaHTa-
XEHHS1 Ta B Nepiof paHHBOrO BiAHOBEHHS B pasi BUGOPY
Tpeamin-TecTy.

TecT BBaXaKTb MNO3UTUBHUM, SKLLO LOCATHYTO TPU
exokapgiorpaciyHi napameTpu:

— 36inblueHHs cepeaHboro E/e’ >14 abo centanbHe
cniBBigHoOLEHHs! E/e’ >15 Ha (hoHi HaBaHTaXeHHS;

—nikoBsa LWBMaKiCTb TR >2,8 M/c niA Yac HaBaHTAXEHHS,

— cenTanbHui €' <7 cm/c (abo natepanbHuii € <10
cm/c Ha cTapri).

Y umMx pekomeHdaLisx BaXnMBe 3HAYEHHS Hanexatb
OLiHIOBaHHIO rnobanbHOi No3aoBXHbLOI Aedopmalii
Miokapza niBoro WwyHouka. [JoBeaeHo, Lo MopyLUIEeHHs
LbOro mapamerpa — YyTIIMBUIA MapKep AOKIMiHIYHOTO
ypaxeHHs JILW [14]. TnobanbHuii NO3R0BXHIA CTPENH
(GLS) po3paxoBytoTh K cepeaHe 3Ha4eHHS MakcuMmarbHOi
CUCTONIMHOT NO3A0BXHLOI AedhopmaLii Beix cermenTis J1LL
B anikarnbH1X YOTUPbOX-, TPbOX- i ABOKAMEPHMX MO3NLLISIX.
Bigomo, wo 3HmkeHHs GLS susensitoTs y 50-60 % Brnapkis
XCH 36ep®B JILL. Y pesyneraTi UiCneHHUX SOCRimKEHb
BCTaHOBMEHO, Wo GLS <16-18 % € 03HaKoto CMCTONIYHOT
anceyHkuii LU, HopmanbHi 3HadyeHHst GLS BignosigatoTb
>18 %.

BucHoBKU

1 fiarHocTtuka XCH 36ep®B JLL 3anuwaetbes cknap-
Hoto. CyyacHi AiarHOCTUYHI anropuTMK 3HaYHO BiApi3HS-
I0TbCA 3a YYTIMBICTIO Ta CNELMIYHICTIO OO0 BUSBMEHHS
XCH 36ep®B JLL.

2. 3HayHa YacTka nauieHTiB nig Yac 06CTEXEHHS OTpu-
MyeE NPOMiXHWUA pesyrnbTar | noTpebye 40AAaTKOBOMO AOPOroro
obcTexeHHs. HuHi He Bei nikapi-npakTuky MaroTb 4OCTYN [0
BCiX CrieLiarisoBaHWX TECTIB, LLIO PEKOMEHO0BaHi Cy4aCHUMM
AjarHOCTUYHUMM LLIKariamu. Lie neBH1M YMHOM NiMITYE LUMpO-
Ke BNpOBaDKEHHS anropuTMIB B pearbHy KIiHI4HY MPaKTKy.

3. [liarHoCTYHa HeBM3HAYeHICTb 0Or'pyHTOBYE He-
06XigHICTb YOOCKOHANEHHS! anropuTMIB LiarHOCTUKK Ta
MOLLYKY KOHLENTyanbHO HOBWX MIAXOAIB O OLiHIOBAHHS
CTaHy cepus.
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Aim. To analyze the nature of Bedaquiline (Bdq) resistance in Mycobacterium tuberculosis (MBT) during antimycobacterial therapy
(AMBT) in patients with multidrug-resistant tuberculosis (MDR-TB), its impact on clinical outcomes and to detect risk factors for
the Bdq drug resistance development on the example of own observed clinical cases.

Materials and methods. 2 clinical cases of own observations of the Bdq resistance development in MBT during AMBT in patients
with MDR-TB who were treated at the clinical base of the Department of Phthisiology and Pulmonology of Zaporizhzhia State
Medical University — Pulmonary Tuberculosis Department No. 2 of the Communal Non-profit Organization “Zaporizhzhia Regional
Phthisio-Pulmonology Clinical Treatment and Diagnostic Center” are presented.

Results. The presented clinical cases confirm the literature data that the treatment effectiveness in patients with Rifampicin-resistant
TB (RR-TB) and MDR-TB is associated with Bdq drug resistance. Regarding the reasons for the development of acquired Bdg
drug resistance, the second clinical case, like the examples of other authors, demonstrates low adherence to treatment. There is
no data in the literature about the lack of controlled treatment at the outpatient stage as a risk factor for Bdq drug resistance and
negative clinical outcomes in patients with MDR-TB, which would complement the scientific experience in this problem.

Conclusions. In both clinical cases, Bdq drug resistance was acquired (secondary), and had an impact on the clinical outcomes
of tuberculosis treatment. The risk factors for Bdq drug resistance and negative clinical outcomes were lack of controlled treatment
at the outpatient stage in the first case and low adherence to treatment in the second one.

Pe3ucTeHTHiCTb MikobakTepii Ty6epKyAbo3y A0 6eAaKBIAIHY
nia yac aHTMmikob6akTepiaAbHOI Tepanii Ta ii BNAMB Ha KAIHIYHI HAaCAIAKM (KAIHIYHI BUNaAKHK)

0. M. PasHatoBcbKa, P. M. ficiHcbkuid, 0. C. LaabmiH, A. B. ®epopeup, 0. A. CBiTAULbKA

Meta po60Ty —Ha NpuKai KNiHiYHUX BUNaLIKiB BMIACHOMO CMIOCTEPEKEHHS! Y XBOPUX Ha TYDEPKYIb03 3 MHOXUHHOKO JIKAPCHKOH) CTIAKICTIO
(MDR-TB) npoaHanisyBaTu xapakTep pesvcTeHTHOCTi MikobakTepin Tybepkynbo3y (MBT) go 6enaksiniHy (Bdq) nig yac aHTUmikobak-
TepianeHoi Tepanii (AMBT), ii BNnMB Ha KniHiYHi Hacnigky Ta BCTAHOBUTY (DaKTOpU PU3nKy BUHUKHEHHS NiKapcbKoi CTikoCTi Ao Bdg.

Marepianu Ta MmeToaun. HaBeaeHo 2 kniHiyHi BUNaaKu BIACHOO CMOCTEPEXEHHS BUHUKHEHHS peaucTteHTHocTi MBT go Bdq nig vac
AMBT y xBopyx Ha MDR-TB, siki nepebyBanu Ha nikyBaHHi y BinaineHHi nereHeBoro Ty6epkynbosy Ne 2 KomyHarnbHoro HekomepLii-
HOro nignpremcTea «3anopisbkui perioHanbHUA GTM3ionyNbMOHONONHHIIA KIHIYHWIA NiKyBanbHO-AiarHOCTUYHWA LEHTPY 3anopiabKoi
obnacHoi pagu — KniHivHii 6asi kadbeapu dTrsiarpii i MyneMoHornorii 3anopiabKoro AePXXaBHOTO MEAWNYHOTO YHIBEPCUTETY.

Pesynerati. HaBeaeHi kniHivHi BUnagku nigTBepaxytoTb BiZOMOCT (haxoBoi Nitepatypu npo Te, Lo ePEKTUBHICTb NikyBaHHS
xBopux Ha MDR-TB nog’si3aHa 3 nikapcbKoto CTiikicTio 4o Bdg. LLlogo npuumH BUHUKHEHHS HabyToi nikapcbkoi cTikocTi 4o Bdg,
TO Y APYroMy KniHIYHOMY BUMNaZKy NOKa3aHo HU3bKY MPUXWILHICTL [0 NiKyBaHHS, i Ha Lie BkasytoTb Barato asTopiB. [po BiacyTHICTL
KOHTPONbOBAHOTO JTiKyBaHHS Ha ambynaTopHOMY eTani sk (hakTop pu3unKy NikapcbKoi CTIAKOCTi A0 Bdq i HEraTMBHNX KNiHIYHWX
Hacnigkis y xsopux Ha MDR-TB aaHux y HaykoBil nitepaTypi HEMae, a OTxe Lie JONOBHWTb HayKOBMI 4OCBIA i3 Liei npobnemu.

BucHoBku. B 060x kniHiuHX BUnagakax nikapcbka cTilikicts Ao Bdq Gyna HabyToto (BTOPUHHOK) Ta BNNMBana Ha KiiHi4Hi Hacnigkv
nikyBaHHA Ty6epkynbo3dy. ®akTop puauky nikapcbkoi CTiikocTi 4o Bdq Ta HeraTMBHMX KNiHIYHWX HAcnigkie y nepLiomy BUNaaky —
Bi,CYTHICTb KOHTPONBLOBAHOTO NiKyBaHHS Ha amBynaTopHOMY eTani, y APYroMy — HU3bka MPUXUIBHICTb A0 MiKyBaHHS.

Increasing rate of drug-resistant tuberculosis (DR-TB) is a
global health problem worldwide. 10 million people fellill with
tuberculosis in the world and 1,5 million died from it in 2020
according to the World Health Organization (WHO) [1,19].
Therefore, an important task of health care remains to search
for ways of problem solving of improving effectiveness of
DR-TB patient treatment. New regimens for the treatment
of patients with multidrug-resistant tuberculosis (MDR-TB)

3anopisbkuin MeguuHnii xypHan. Tom 25, Ne 1(136), ciueHb — motuit 2023 p.

have now been approved, including new anti-tuberculosis
drugs, one of them is Bedaquiline (Bdg), which belongs to
the antimycobacterial drugs from group A (the most highly
effective drugs) [1,4,6,7,13,18]. Bdg-containing regimens of
antimycobacterial therapy (AMBT) are associated with better
outcomes and treatment safety [8,9,10,16,21,23].

Mishra G. P, Mulani J. [15] identified a mutation in
the Rv0678 gene associated with resistance to Bdq and
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possible cross-resistance to Bdq and clofazimine. Therefore,
the authors recommend whole genome sequencing for
the rapid diagnosis of resistance to Bdq for all patients with
confirmed tuberculosis for the timely diagnosis of mutations
in the Rv0678 gene.

The mutation in the Rv0678 gene in patients with MDR-
TB who had not previously received Bdg, with cross-resist-
ance to Bdq and clofazimine, was also indicated by W. He
etal. [15] and J. Xu et al. [16]. Liu A. Y. et al. [22] detected,
that patients with MDR-TB after Bdg-containing regimen
treatment without this mutation had a high level of Clofazimine
resistance.

Nguyen T. V. A. et al. [5] indicated the necessity of a
standardized drug susceptibility test (DST) to Bdqg developing,
considering the identified mutations in the atpE, Rv0678,
and pepQ genes.

Ismail N. et al. [12,14] performing in vitro whole ge-
nome sequencing of the stepwise mutations acquisition in
the Rv0678, atpE, pepQ, and Rv1979c genes, hypothesized,
that resistance to Bdq was first manifested by a mutation in
the Rv0678 gene, mutation in the atpE gene followed later.
Similar results were obtained by G. Degiacomi et al. [13].

Study results of Q. Guo et al. also evidenced the fact that
mutations in the Rv0678 gene provided the primary mecha-
nism of resistance to Bdq [23]. At the same time, the authors
also identified a new gene, involved in Bdq resistance —glpK.

A study on resistance to Bdq in MBT isolates from Ri-
fampicin-resistant (RR-TB) and MDR-TB patients who had
not previously received Bdg was conducted by S. H. Wu et
al. [17]. Sequencing with the determination of mutations in
the atpE, Rv0678 and pepQ genes was performed according
to Sanger. The authors identified 28 isolates with minimum
inhibitory concentration (MIC) of Bdg <0.25 pg/mL and MIC
20.25 pg/mL among 65 randomly selected isolates. MBT
isolates with MIC Bdq = 0.25 ug/ml were found to be resistant
or sensitive to Bdg. At the same time, Bdg-resistant isolates
also had mutations in the Rv0678 gene.

LiuY. etal. [3], studying the dynamics of Bdq sensitivity in
MBT isolates during AMBT obtained, that patients with MDR-
TB and acquired Bdq resistance had a mutation in the Rv0678
gene. These patients were at greater risk of AMBT failure
compared to initially Bdq resistant MDR-TB cases.

Saeed D. K. et al. [22] studied mutations in the Rv0678,
pepQ, atpE, Rv1979c, mmpLS, and mmpL5 genes in whole
genome sequencing to determine the sensitivity of MBT iso-
lates to Bdq. The researchers found, that mutations in the RAV
and Rv0678 genes were associated with Bdq resistance.

Gao J. et al. [11] have revealed the appearance of new
populations of nontuberculous mycobacteria in 9 patients
(3.1 %): M. abscessus (5 isolates), M. fortuitum (2 isolates),
M. avium (1 isolate) and M. intracellulare (1 isolate) in a study
on the effects of AMBT regimens that included Bdq in patients
with MDR-TB. In the meantime, 3 out of 9 patients initially had
resistance to Bdg, and 7 out of 9 patients achieved sputum
conversion after 1 month.

We see that the frequency of Bdq resistance in MBT
is growing rapidly throughout the world, and patients are at
greater risk of AMBT failure, considering the literature data.
Atthe same time, in patients with MDR-TB, both primary and
acquired MBT resistance to Bdq is associated with mutations
in the atpE, Rv0678, RAV, pepQ, and glpK genes, especially
in the Rv0678 gene [5,12,14,15,17,20,22,23].

Aim

The aim was to analyze the nature of Bdq resistance in
MBT during AMBT in patients with MDR-TB, its impact on
clinical outcomes and to detect risk factors for the Bdq drug

resistance development on the example of own observed
clinical cases.

Materials and methods

Two clinical cases of own observations of the Bdq resistance
development in MBT during AMBT in patients with MDR-TB
who were treated in the clinical base of the Department of
Phthisiology and Pulmonology of Zaporizhzhia State Medi-
cal University — Pulmonary Tuberculosis Department No. 2
of the Communal Non-profit Organization “Zaporizhzhia
Regional Phthisio-Pulmonology Clinical Treatment and
Diagnostic Center” of Zaporizhzhia Regional Council (CNO
“ZRPPCTDC” ZRC) are presented.

Results

Clinical case 1

A patient O., female, 44 years old.

She was examined, when she came to her family doctor
in March 2020 with complaints of a prolonged cough and
subfebrile fever. MBT were detected in the sputum by both
Ziehl-Neelsen staining (acid fast bacilli (AFB)) and molecular
genetic (MG) methods, which were resistant to rifampicin
(Rif): MBT+AFB+ MG+ Rif+. Changes were detected on an
X-ray examination of the chest cavity organs (chest X-ray)
dated from March 24, 2020 (Fig. 1).

Diagnosis was made: RR-TB infiltrative of the left lung
with contamination. Destruction+ MBT+ AFB+ MG+ Rif+.
Histology 0 (a new case). Cohort 2 (2020).

0On 07.04.2020, the growth of MBT culture (C) on a liquid
medium and the result of the phenotypic drug sensitivity
test (phDST) were obtained. The presence of MBT drug
resistance (Resistance+) to isoniazid (H), rifampicin (R) and
ethambutol (E) was detected. The susceptibility (Resistance-)
of MBT to kanamycin (Km), capreomycin (Cm), levofloxacin
(Lfx), moxifloxacin (Mfx) and protionamide (Pt) was remained.

Considering DST, the diagnosis was changed: MDR-TB
infiltrative of the left lung with contamination. Destruction+
MBT+ AFB+ MG+ Rif+ C+ phDST (HRE). Resistance- (Km
Cm Lfx Mfx Pt) Histology 0 (a new case). Cohort 2 (2020).

The patient refused an inpatient treatment, therefore
AMBT of MDR-TB, considering DST, was started on
21.04.2020 on an outpatient basis by a family doctor. The
AMBT regimen was as follows: Lfx Bdgq linezolid (Lzd) clo-
fazimine (Cfz) Cm.

On May 20, 2020, due to a decrease in hemoglobin
(Hb) and erythrocyte (Er) blood levels, Lzd was temporarily
discontinued with a correction of the AMBT regimen: Lfx Bdq
Cfz cycloserine (Cs) Cm.

During 3 months of treatment, the patient's condition
progressively worsened. Radiologically, sharply negative
dynamics was determined due to increased infiltration in
the upper part of the left lung, increased size of the destruction
and the appearance of new foci in S, of the right lung (Fig. 2).

In addition, bacterial smear and culture remained posi-
tive and the drug resistance profile of MBT was changed.
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Fig. 1. Chest X-ray from 24.03.2020: There are an area of infiltration of a heterogeneous structure due to destructions from 1.5 cm to 2.0 cm in diameter and foci around itin S,
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of the left lung. A wide path to the hilum. There are single foci in S, of the right lung.

Fig. 2. Chest X-ray from 30.07.2020: There are focal and infiltrative shadows with destruction up to 3,0 cm in diameter in the upper lobe of the left lung. Foci of contamination in

S, of the right lung.

Sputum analysis from 05.08.2020: AFB+ C+ phDST (Lfx Mfx)
Resistance- (Km Cm Pt).

Blood analysis from 10.08.2020: Hb - 76 g/l, Er —
2.71 x 10"/l leukocytes (WBC) — 5.86 x 10%I, platelets
(pl) — 408 x 10%, eosinophils (Ef) — 4 %, band neutrophils
(b/n)—4 %, segmented neutrophils (s/n)—61 %, lymphocytes
(Lf)—20 %, monocytes (m)— 11 %, erythrocyte sedimentation
rate (ESR) - 22 mm/h.

On August 10, 2020, the patient was hospitalized in a
critical condition to CNO “ZRPPCTDC” ZRC.

The patient was examined by a therapist and con-
comitant diseases were diagnosed: Gastric ulcer disease.
Postgastroresection syndrome (in 1998, she was operated
on for gastric ulcer disease — a 2/3 resection of the stomach).
Anemia of chronic disease (B12 and folate deficiency).
Chronic toxic hepatitis, minimal activity.

Comprehensive treatment was prescribed, including
the one recommended by the therapist for anemia. AMBT
continued according to the scheme: Lfx Bdg Cfz Cs Cm.

Spirography from 11.08.2020: respiratory failure was
not detected.

Electrocardiogram (ECG) from 11.08.2020: voltage was
sufficient, sinus rhythm, heart rate — 74/min, heart electrical
axis (HEA) was not deviated, early ventricular repolarization
syndrome, QTcF = 404 msec.

Biochemical blood analysis from 12.08.2020: thymol
test (ThT) — 14.17 units, alanine aminotransferase (AlAt)
— 0.5 mmol/l/h, aspartate aminotransferase (AsAt) — 0.55
mmol/l/h, total protein (TP) —69.3 g/l, glucose — 6,0 mmol/l,
B-lipoproteins (BLP) — 23 units, creatinine — 97.1 umolll,
urea — 3.61 mmol/l, residual urea nitrogen — 1.69 mmolfl,
a-amylase — 6.8 g/l x h.

Enzyme-linked immunosorbent assay (ELISA) for HIV
from 19.08.2020: negative.

Fibrobronchoscopy from 31.08.2020: infiltrative tuber-
culosis of B, ,, on the left side with stenosis of the 1 degree
was detected.
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After a month of inpatient treatment, the patient’s con-
dition was stably moderate-to-severe, bacterial smear and
culture remained positive, and anemia persisted.

Sputum analyzes from 04.09.2020: AFB+ C+.

Blood analysis from 04.09.2020: Hb — 82 g/l, Er —
2.64 x 10'%1, WBC — 8.4 x 10%I, pl — 438 x 10%, Ef — 0 %,
b/n—1%, sin—58 %, Lf—25 %, m - 16 %, ESR—21 mm/h.

Biochemical blood analysis from 12.09.2020: bilirubin
—10.7 mmol/l, ThT — 4.58 units, AlAt — 0.13 mmol/l/h, AsAt
—0.38 mmolil/h, TP - 82.2 g/l, glucose — 5.61 mmol/l, BLP
—15.2 units, a-amylase — 7.15 g/l x h.

Sputum analyzes from 07.10.2020: AFB+ C-.

After 2 months of inpatient treatment (October 8, 2020),
the AMBT scheme was corrected (Bdq Lzd Cfz Cs delamanid
(DIm)) because of an increase in the Hb level and obtaining
updated data on DST with drug resistance to fluoroquinolo-
nes. A case of the disease was re-registered: tuberculosis
with pre-extensively drug resistance (pre-XDR) infiltrative of
the left lung with contamination. Destruction+ MBT+ AFB+
MG+ Rif+ C+ phDST (HRE), phDST Il (Km Lfx Mfx). Resist-
ance- (amikacin (Am) Cm Pt Bdq Lzd Cfz DIm). Extra-pul-
monary tuberculosis (EPTB), infiltrative tuberculosis of B, ,
on the left side with stenosis of the 1st degree. Histology 0
(a new case). Cohort 4 (2020).

After 3 months, bacterial smear and culture positivity
persisted but susceptibility to Bdg remained on the back-
ground of positive X-ray dynamics (Fig. 3). Sputum test from
06.11.2020: AFB+ C+ phDST Il (Km). Resistance- (Am Cm
Pt Bdq Lzd Cfz Dim).

Blood analysis from 16.11.2020: Hb — 91 g/l, Er -
2.96 x 10"/, WBC — 11.3 x 10%, pl — 284 x 10%1, Ef — 2 %,
b/n—10 %, sin—72 %, Lf— 10 %, m -6 %, ESR — 8 mm/h.

A thoracic surgeon recommended a surgical treatment,
the patient did not consent.

After 4 months of the treatment, smear and culture con-
version to negative was not documented, and the indicators
of laboratory analyzes remained practically unchanged.
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Case report

Fig. 3. Chest X-ray from 05.11.2020: in the upper lobe of the left lung, partial resorption of infiltration with the formation of a tuberculoma 5.0 x 3.5 cm in diameter with a destruction
of 3.0 x 1.5 cm in diameter. All around are foci, fibrosis, a path to the root. In S of the right lung - partially resolved foci of contamination. The hila are dense. The sinuses are free.

Fig. 4. Chest X-ray from 01.02.2021: in the upper lobe of the left lung, a partial resorption of the infiltration is noted, a tuberculoma up to 5.0 cm in diameter with a destruction up to
2.0 cm in diameter is formed. The path to the hilum gets narrower. There are perifocal fibrosis and polymorphic foci. The hila of both lungs are fibrously changed, deformed. In S
of the right lung, local fibrosis, isolated condensed foci are determined. The diaphragm domes are even, clear. The sinuses are free.
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So, sputum test from 11.12.2020: AFB+ C+.

Blood analysis from 11.12.2020: Hb — 90 g/I, Er —
3.03 x 10'%1, WBC — 8.1 x 10%I, pl — 420 x 10%, Ef — 0 %,
b/n-3%, sin—74 %, Lf - 17 %, m - 6 %, ESR - 24 mm/h.

Biochemical blood analysis from 11.12.2020: bilirubin
—12.3 mmol/l, ThT — 3.98 units, AIAt — 0.15 mmol/l/h, AsAt
- 0.34 mmolih, TP - 61.7 g/l, glucose — 5.52 mmol/l, BLP
— 15.9 units, a-amylase — 10.8 g/l x h.

After 5 months, smear and culture conversion was not
achieved (sputum analysis from 11.01.2021: AFB+ C+) and
laboratory test results remained the same.

Rapid HIV test from January 25, 2021: negative.

Fibrobronchoscopy from 26.01.2021: partial resorption
of infiltrative tuberculosis of B,,, on the left side, left-sided
partially limited purulent endobronchitis of the |-l degree.

After aimost 6 months of the inpatient treatment, positive
X-ray dynamics was determined (Fig. 4).

0On01.02.2021, the patient was re-examined by a thorac-
ic surgeon with a recommendation for surgical intervention
to remove the tuberculoma. That time, the patient consented
to the re-proposed surgical treatment.

Diffuse changes in the liver and pancreas were detected
during an ultrasound examination of the abdominal organs
(US AO) from 02.02.2021.

Spirography from 02.02.2021: | degree respiratory
failure, mixed type.

ECG from 02.02.2021: voltage was sufficient, sinus
rhythm, heart rate — 73/min, HEA was not deviated, mode-
rate diffuse changes in the myocardium of the ventricles,
QTcF = 448 msec.

Blood analysis from 03.02.2021: Hb — 115 g/l, Er -
3.63 x 10"/, WBC — 11.7 x 109, pl — 597 x 10%1, Ef — 1 %,
b/n-5 %, sin—64 %, Lf— 21 %, m -9 %, ESR — 30 mm/h.

Biochemical blood analysis from 03.02.2021: bilirubin
- 11.6 mmolll, ThT — 3.03 units, AlAt — 0.23 mmol/l/h, AsAt
—0.39 mmol/l/h, TP—61.7 g/l, glucose — 4.24 mmol/l, BLP —

20.0 units, a-amylase —5.32 g/l x h, creatinine —110.6 pmol/l,
urea — 4.12 mmol/l, residual urea nitrogen — 1.92 mmol/l.

Taking into account the planned surgical treatment on
February 4, 2021, the AMBT scheme was corrected: Bdq
Lzd Cfz Cs DIm meropenem (Mpn) amoxicillin / clavulanic
acid (Amx/Clv).

Repeated consultation by a therapist on February 5,
2021: Gastric ulcer disease, inactive phase. Postgastrore-
section syndrome. Anemia of mixed genesis.

Considering the planned surgical intervention, on Feb-
ruary 10, 2021, a computed tomography of the respiratory
system (Chest CT) was performed: in S, of the upper lobe of
the left lung, cavity formations with thick walls of an irregular
shape with uneven contours, 26 x 15 mm and 13 x 8 mmin
diameter were determined. There were multiple dense foci
from 2 to 9 mm in diameter, surrounded by areas of fibrosis;
single dense foci of 2 to 5 mmin diameter in the S, of the right
lung parenchyma (Fig. 5.1, 5.2).

On February 18, 2021, a surgery was performed due
to a formed conglomerate tuberculoma with a destruction
in the upper lobe of the left lung — thoracotomy on the left
side of the chest, resection of the left upper lung lobe with
the Bulau drainage.

Sputum test from 19.02.2021: AFB+ C+.

Fibrobronchoscopy from 19.02.2021: the stump of
the left upper lobe bronchus. Condition after surgery. I-lI
degree bilateral diffuse purulent endobronchitis.

Fibrobronchoscopy from 26.02.2021: the stump of
the left upper lobe bronchus. Hypertrophic endobronchitis.

After 8 months, the patient was only bacterial culture-pos-
itive (sputum test from 05.03.2021: AFB- C-).

Blood analysis from 16.03.2021: Hb — 125 g/l, Er —
3.96 x 10'%1, WBC - 9.3 x 10°%/, pl — 287 x 10%, Ef — 5 %,
b/n -4 %, sin—60 %, Lf— 15 %, m — 16 %, ESR — 6 mm/h.

Acomplete conversion to negative and a normalization of
laboratory analysis indicators were determined after 9 months.
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Fig. 6. Chest CT from 10.05.2021: condition after resection of the upper lobe of the left lung. There are bilateral single dense foci on the background of pneumofibrosis in the lower

lung fields. The left hilum is pulled up. Pulmonary heart.

Sputum tests from 05.04.2021: AFB- C-.

Blood analysis from 05.04.2021: Hb — 132 g/l, Er -
4.16 x 10'2/l, WBC — 9.4 x 10, pl — 298 x 10°, Ef — 5 %,
b/n -5 %, sin-67 %, Lf = 13 %, m =7 %, ESR — 20 mm/h.

Biochemical blood analysis from 05.04.2021: bilirubin —
10.15 mmol/l, ThT — 3.36 units, AlAt — 0.97 mmol/l/h, AsAt
— 1.0 mmol/ilh, TP — 66.2 g/l, glucose — 5.69 mmol/l, BLP —
15.1 units, a-amylase —4.84 g/l x h, creatinine — 122.5 ymolll,
urea — 3.41 mmol/l, residual urea nitrogen — 1.59 mmol/l.

Considering the positive dynamics, the general condition
normalization and the conversion to negative, on the 10®
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month of treatment (06.04.2021), the patient was discharged
from the hospital to continue outpatient treatment by a family
doctor according to the AMBT regimen: Bdq Lzd Cfz Cs DIm.

Atfter 1 year of Bdq treatment, the patient had stable X-ray
dynamics (Fig. 6.1, 6.2) without bacterial excretion (sputum
tests from 06.05.2021: AFB- C-).

After 1 year and 1 month of Bdq treatment, positive MBT
culture growth with drug resistance to all fluoroquinolones
was obtained. Sputum tests from 10.06.2021: AFB- C+
phDST II (Lfx Mfx0,25 Mfx1,0), Resistasnce- (Am Cm Lzd
Cfz DIm).
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Fig. 7. Chest X-ray from 20.07.2021: condition after resection of the upper lobe of the left lung. The lung is expanded, there are fibrothorax, increased density of lung tissue, fibrosis
in the upper fields. There are single dense foci on the background of bilateral pneumofibrosis in the lower fields. The left hilum is pulled up. Pulmonary heart.

Fig. 8. Chest X-ray from 08.10.2021: condition after resection of the upper lobe of the left lung. A fibrothorax is formed at the top of the left lung, the costo-diaphragmatic sinus is
obliterated. There are fibrosis, dense small foci in the upper lobe of the right lung. Pulmonary heart.
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After 1 year and 2 months of Bdq treatment, stable X-ray
dynamics were determined (Fig. 7) without bacterial excretion
(sputum analysis from 20.07.2021: AFB- C-).

During control examinations in August 2021 (after 1 year
and 3 months of Bdq treatment), smear and culture reversion
to positive was defined, DST was performed without Bdq
(unavailability of tests). Sputum tests from 26.08.2021: AFB+
C+ Resistance- (Am Cm Lzd Cfz Dim).

Blood analysis from 26.08.2021: Hb — 132 g/l, Er -
4.0 x 10'2/l, WBC — 7.6 x 10%, pl — 290 x 10%, Ef — 1 %,
b/in—14 %, sin — 64 %, Lf— 18 %, m—4 %, ESR —4 mm/h.

During control examinations in October 2021 (after 1
year and 5 months of Bdq treatment), only culture rever-
sion to positive was determined (sputum analysis from
08.10.2021: AFB- C+), X-ray — stable dynamics (Fig. 8).
Fibrobronchoscopy from 08.10.2021: the stump of the left
upper lobe bronchus.

During control examinations in December 2021 (after 1
year and 7 months of Bdq treatment), bacterial culture was
positive and drug resistance to Bdq was diagnosed. Analysis
of sputum from 01.12.2021: AFB- C+ phDST Il (Bdq) Resist-
ance- (Am Lzd Cfz DIm). X-ray dynamics remained stable
(Fig. 9). Anincrease in ESR, however, was detected. Blood
analysis from 01.12.2021: Hb — 140 g/I, Er — 4.37 x 10",
WBC - 8.4 x 10°%/, pl — 292 x 10%, Ef — 0 %, b/n — 8 %, s/n
- 64 %, Lf— 19 %, m -9 %, ESR - 38 mm/h.

Rapid HIV test from 01.12.2021: negative.

After obtaining the Bdq test results, DST was repeated in
December 2021, and a repeated result with drug resistance
to Bdg was obtained in January 2022.

On 13.01.2022, a case of treatment failure with extensive
drug resistance (XDR) was registered, and the patient was
transferred to a palliative treatment being diagnosed with
XDR infiltrative of the left lung with contamination. Destruc-
tiont MBT+ AFB+ MG+ Rif+ C+ phDST (HRE), phDST II
(Km Lfx Mfx Bdq). Resistance- (Am Cm Pt Lzd Cfz Dim).
Histology+ (a new case), (palliative treatment — 01.2022).

Cohort4 (2020). Condition after surgery (18.02.2021) - upper
left lobectomy.

The patient's general condition worsened dramatically
4 months after transfer to the palliative treatment (May 24,
2022). Due to further examination, negative X-ray dynamics
with the appearance of a destructive process were revealed
(Fig. 10), there was smear and culture reversion to positive
and shortness of breaths, and an inflammatory reaction
was increased:

— Sputum tests from 25.05.2022: AFB+ C+ Resistance-
(Am Lzd Cfz DIm);

— Spirography from 26.05.2022: Il degree respiratory
failure;

— Blood analysis from 26.05.2022: Hb - 118 g/l, Er —
3.8 x 101, WBC - 8.4 x 10%/, pl — 357 x 10%I, Ef - 0 %,
b/n—18 %, sin—69 %, Lf—6 %, m—7 %, ESR — 58 mm/h;

- ECG from 26.05.2022: Sinus tachycardia, heart rate
112/min, HEAIs not deviated, incomplete blockade of the right
branch of the bundle of His, hypertrophy of the right atrium,
moderate diffuse changes in the myocardium, QTcF = 389
msec;

— Biochemical blood analysis from 27.05.2022: bilirubin
—12.05 mmol/l, ThT — 4.18 units, AlAt — 0.89 mmol/l/h, AsAt
—0.76 mmol/l/h, TP - 80.5 g/l, glucose — 4.05 mmol/l, BLP —
27 units, a-amylase — 6.83 g/l x h, creatinine — 100,4 umol/,
urea — 3.02 mmol/l, residual urea nitrogen — 1.41 mmol/l.

Therapist consultation from 27.05.2022: Gastric ulcer
disease, inactive phase. Postgastroresection syndrome.
Chronic obstructive pulmonary disease (COPD), clinical
group B, Il degree, pneumofibrosis. Il degree pulmonary
failure (PF). Chronic pulmonary heart. | degree heart failure
(HF). Anemia of mixed genesis.

Appropriate symptomatic therapy was prescribed.

6 months after transfer to the palliative care (20.07.2022),
the patient’s general condition continued to worse, smear and
culture conversion to negative was not achieved.

Sputum analysis from 20.07.2022: AFB+.
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Fig. 9. Chest X-ray from 01.12.2021: condition after resection of the upper lobe of the left lung. Fibrothorax is formed at the top of the left lung, the costo-diaphragmatic sinus is
obliterated. There are fibrosis, dense small foci in the upper lobe of the right lung. Pulmonary heart.

Fig. 10. Chest X-ray from 24.05.2022: Condition after resection of the upper lobe of the left lung. There are polymorphic foci and infiltrates with a decay cavity up to 3,0 cm in diameter
in the upper lobe of the right lung. There are polymorphic foci and infiltrates of contamination in the upper fields of the left lung and in S of the right lung. The hila are deformed,

pulled up. The sinus on the left side is obliterated. Pulmonary heart.

Blood analysis from 20.07.2022: Hb — 118 g/l, Er —
3.75 x 10?1, WBC — 8.4 x 109/, pl — 298 x 10/, Ef — 3 %,
b/In=15%, sin—64 %, Lf— 15 %, m -3 %, ESR — 46 mm/h.

Spirography from 20.07.2022: Restrictive type of lI
degree respiratory failure. | degree obstructive disorders.

ECG from 11.07.2022: Sinus tachycardia, heart rate 102/
min, HEA is not deviated, incomplete blockade of the right
branch of the bundle of His, hypertrophy of the right atrium,
moderate diffuse changes in the myocardium, QTcF = 391
msec.

It can be seen after the example we have demon-
strated in case 1, the patient was newly diagnosed with
tuberculosis on 24.03.2020, it was RR-TB and phDST
with resistance to HRE. AMBT of MDR-TB was started
on the outpatient basis by the family doctor, as the patient
refused the inpatient treatment. AMBT regimen: Lfx Bdq
Lzd Cfz Cm (21.04.2020-20.05.2020). Due to blood Hb
and Er decreased levels, Lzd was temporarily discontin-
ued with the AMBT regimen correction: Lfx Bdq Cfz Cs
Cm (21.05.2020-09.08.2020). The patient’s condition
progressively worsened, there was persistent smear and
culture positivity, and sharply negative X-ray dynamics was
determined. Therefore, after 4 months of the outpatient
treatment, she was hospitalized in a critical condition to CNO
“ZRPPCTDC” ZRC. Complex treatment was prescribed in
the hospital, including the one recommended by the thera-
pist for anemia; AMBT continued according to the scheme:
Lfx Bdgq Cfz Cs Cm (10.08.2020-07.10.2020). The case
was re-registered as pre-XDR after Hb increasing and re-
ceiving new DST results of resistance to fluoroquinolones
and the AMBT regimen was corrected: Bdq Lzd Cfz Cs
Dim (08.10.2020-03.02.2021). The following correction
of the AMBT scheme was done considering the planned
surgical treatment: Bdq Lzd Cfz Cs DIm Mpn Amx/Clv
(04.02.2021-06.04.2021).

Given the positive dynamics, the general condition
normalization and the smear and culture conversion, on
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the 10th month of treatment (06.04.2021), the patient was
discharged from the hospital to continue outpatient treatment
by the family doctor according to the AMBT regimen: Bdg
Lzd Cfz Cs DIm. During the control examination in August
2021 (after 1 year and 3 months of Bdq treatment), smear
and culture reversion to positive was defined again, DST was
performed without Bdq (unavailability of tests). After Bdq tests
became available, DST was repeated in December 2021, and
the repeated result with drug resistance to Bdg was obtained
in January 2022. On 13.01.2022, a case of treatment failure
with XDR was registered, and the patient was transferred to
the palliative treatment.

It should be noted that after 7 months of Bdq treatment,
MBT were still susceptible to it. Drug resistance to Bdq was
detected after 1 year and 7 months of treatment. Bdq drug
resistance may have developed earlier, but it was impossible
to be detected because of Bdq test unavailability in the hos-
pital. During the entire time of AMBT, the patient continued
to be smear and culture positive with the progression of
tuberculosis inflammation. The patient's general condition
improved only in the hospital, and stabilization of the process
occurred after surgery, but it lasted for 5 months, and smears
and cultures were negative for only 3 months. The patient's
general condition worsened dramatically 4 months after
transfer to the palliative treatment: negative X-ray dynamics
with the destructive process development, bacterial excretion,
shortness of breaths and increased inflammatory reaction. A
risk factor for drug resistance to Bdq was the lack of controlled
treatment at the ambulatory stage.

Clinical case 2

Apatient A., male, 47 years.

From the anamnesis: Tuberculosis was firstly detected
in 2002. He received AMBT. Relapse of tuberculosis (RTB)
was in 2009, he received treatment in places of deprivation
of liberty. The treatment was completed with the results —
cured in both cases.
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the right lung. The hila are structural, the left one is pulled
up. The sinuses are free.

Smear and culture conversion was not achieved. Anal-
ysis of sputum from 10.03.2020: AFB+ C+ phDST Il (Km Lfx
Mfx0.25 Mfx1.0). Resistance- (Cm Am Lzd Dim).

On 11.03.2020, the case was re-registered: pulmonary
pre-XDR-TB, disseminative. Destruction+ MBT+AFB+
MG+ Rif+ C+ phDST | (HRZE), phDST Il (Km Lfx Mfx0.25
Mfx1.0). Resistance- (Cm Am Lzd DIm). Histology 0 (Re-
peated course). Cohort 1 (2020). A repeated AMBT course
was prescribed according to the scheme: Bdq Lzd Cfz DIm
Mpn Amx/Clv.

The patient was defined to be sputum smear and culture
negative during the one-month monitoring due to the pre-
scribed treatment for 10 months (March — December), and
positive radiological dynamics was diagnosed in August 2020.
Chest X-ray from 27.08.2020: bilateral partial resorption of
focal-infiltrative shadows on the background of fibrosis. The
cavity in the upper field of the left lung is reduced to 1.5 cm
in diameter. The left hilum is deformed and pulled up.

The patient was non-adherent to the treatment, he
repeatedly skipped antimycobacterial drug-taking. Control

Fig. 11. Chest X-ray from 24.05.2019: there are focal-infiltrative changes from high to low intensity
with destructions (up to 1.5 cm in diameter in the left lung and up to 1.0 cm in the right lung) in
the upper lobes and S;, of both lungs on the background of significant fibro-dystrophic changes. The
left apex with signs of hypoventilation. The left hilum is enlarged, poorly structured and pulled up.
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He came to his family doctor in May 2019 with complaints
of a prolonged cough, shortness of breath, and night sweats.
After additional examinations, MBT resistant to rifampicin
were found in the sputum; MBT+ AFB+ MG+ Rif+. Sputum
analyzes from 24.05.2019: AFB+ C+ phDST | (HR pyrazina-
mide (Z) E), phDST II (Km). Resistance-(Cm Pt Lfx Mfx Lzd
Cfz). Chest X-ray from 24.05.2019 (Fig. 11) showed changes.

The following diagnosis was made: Pulmonary MDR-
TB, disseminative. Destruction+ MBT+ AFB+ MG+ Rif+ C+
phDST | (HRZE), phDST Il (Km). Histology 0 (RTB). Cohort
2(2019).

The AMBT regimen was prescribed: Z Cm Lfx Pt Cs
para-aminosalicylic acid (Pas).

ELISA for HIV from 03.06.2019: negative.

Spirography from 03.06.2019: Restrictive type of Il
degree respiratory failure.

ECG from 03.06.2019: voltage is sufficient, sinus rhythm,
heart rate 75/min, HEA is not deviated, QTcF =417 ms.

Blood analysis from 04.06.2019: Hb — 146 g/l, Er —
4.46 x 10"/, WBC — 8.1 x 10%, pl — 470 x 10%/l, Ef - 5 %,
b/in=2 %, sin—57 %, Lf— 28 %, m -8 %, ESR — 40 mm/h.

Biochemical blood analysis from 05.06.2019: bilirubin
—9.44 mmol/l, ThT — 5.53 units, AIAt — 0.22 mmol/l/h, AsAt
—0.27 mmolil/h, TP - 70.7 g/l, glucose — 4.76 mmol/l, BLP
—22.0 units, creatinine — 91.9 umol/l, urea — 3.94 mmol/l,
residual urea nitrogen — 1.84 mmol/l.

Until December 2019, the patient was only sputum
smear positive (bacterioscopically AFB+, C-). He was not
treated regularly and repeatedly skipped antimycobacterial
drug-taking. Control DST revealed drug resistance to fluo-
roquinolones in January 2020: AFB+ C+ phDST Il (Km Lfx
Mfx0,25) Resistance- (Cm Pt Mfx1.0 Lzd Cfz). Based on that,
a case of treatment failure was registered.

Negative radiological dynamics was noted in March
(chest X-ray from 10.03.2020): numerous polymorphic
infiltrates and foci from high to medium intensity on the back-
ground of fibrosis in the upper lobes and S, of both lungs are
determined. There are destructions up to 2,0 cm in diameter
in S,,, of the left lung and up to 1,0 cm in diameter in S; of

bacterioscopic and bacteriological tests revealed sputum
smear and culture reversion to positive in January 2021
(sputum analysis from 23.01.2021: AFB C+ phDST II (Lfx
Mfx0.25), Resistance- (Cm Pt Mfx1.0 Lzd Cfz).

Persistent sputum smear and culture positivity was de-
fined since January during the treatment by AMBT regimen,
which included Bdg. Drug resistance to Bdq was detected
for the first time in March (sputum analysis from 02.03.2021:
AFB+ C+ phDST Il (Mfx1,0 Bdq). Resistance- (Cm Am Lzd
Cfz DIm).

Radiologically significant dynamics were also not deter-
mined (Chest X-ray from 30.03.2021: bilateral polymorphic
focal-infiltrative shadows in the upper lobes and S, with
destructions in the left upper lobe up to 2.0 cm in diameter,
in S, of the right lung — up to 1.0 cm in diameter. The hila are
pulled up. Pulmonary heart.

The patient continued to be non-adherent to the treat-
ment, he repeatedly skipped antimycobacterial drug-taking.

In April 2021, DST result with drug resistance to Bdq
was obtained again (sputum analysis from 08.04.2021):
AFB- C+ phDST Il (Mfx1.0 Bdq). Resistance- (Cm Am Lzd
Cfz DIm).

The case was re-registered as XDR, a case of repeated
treatment failure — the patient was transferred to a palliative
treatment: pulmonary XDR-TB, disseminative. Destruction+
MBT+ AFB+ MG+ Rif+ C+ phDST | (HRZE), phDST Il (Km
Lfx Mfx0.25 Mfx1.0 Bdq). Resistance- (Cm Am Lzd Dim).
Histology 0 (Repeated course). Cohort 1 (2020).

Blood analysis from 08.04.2021: Hb — 144 g/l, Er -
4.51 x 10'2/l, WBC - 9.5 x 10, pl — 297 x 10°0, Ef — 5 %,
b/n—4 %, sin-53 %, Lf- 34 %, m -3 %, ESR - 29 mm/h.

Biochemical blood analysis from 08.04.2021: bilirubin
— 7.2 mmol/l, ThT — 4.34 units, AIAt — 0.54 mmol/i/h, AsAt —
0.24 mmol/ilh, TP - 83.9 g/, glucose — 4.2 mmol/l, BLP — 20
units, creatinine — 114 umol/l, urea — 5.43 mmol/l, residual
urea nitrogen — 2.54 mmol/l.

ECG from 08.04.2021: voltage is sufficient, sinus
tachycardia, heart rate — 92/min, HEA is not deviated, signs
of impaired intra-atrial conduction, moderate changes in
the myocardium, QTcF = 404 ms.

Zaporozhye medical journal. Volume 25. No. 1, January — February 2023



It can be seen from the example which has been
demonstrated in case 2, the patient had been suffering
from tuberculosis since 2002: new case (2002), RTB
(2009). Since May 2019, he received AMBT of MDR-TB
according to the scheme: Z Cm Lfx Pt Cs Pas. He was
treated irregularly and repeatedly skipped antimycobacterial
drug-taking. The control sputum analysis revealed sputum
smear and culture reversion to positive and DST diagnosed
drug resistance to fluoroquinolones in January 2020. Due to
this, the case of treatment failure was registered. In March
2020, the case was re-registered as pre-XDR and the repeat
course of AMBT was prescribed according to the regimen:
Bdq Lzd Cfz Dim Mpn Amx/Clv. The patient continued to
be non-adherent to the treatment and repeatedly skipped
antimycobacterial drug-taking. The control bacterioscopic
and bacteriological tests revealed reversion of sputum
smear and culture positivity in January 2021. In April 2021,
the DST result with drug resistance to Bdq was obtained.
The case was re-registered as XDR, the case of repeated
treatment failure — the patient was transferred to the palli-
ative treatment. The risk factor for drug resistance to Bdq
was low adherence to treatment.

Discussion

The presented clinical cases confirm the literature data that
the treatment effectiveness for patients with RR-TB and
MDR-TB is associated with drug resistance to Bdg. So,
G. P.Mishra, J. Mulani[15], studying the low efficacy of AMBT
in patients with Rifampicin-resistant TB (RR-TB), have found
that it was associated with resistance to Bdq. Liu Y. et al. [3],
studying the dynamics of the MBT isolates sensitivity to Bdq
during AMBT, have obtained, that these patients were at
greater risk of AMBT failure compared to initially resistant to
Bdg MDR-TB cases. Mallick J. S. et al. in a systematic review
[2] have determined that in order to prevent the development
of acquired resistance in MBT isolates to Bdq during AMBT,
treatment regimens should include drugs with high and early
bactericidal activity.

At the same time, the number of disturbing reports
on both primary and acquired MBT resistance to Bdq
has been increasing for the last few years, according
the literature, which could lead to a rapid loss of this
new drug. Regarding the reasons for the development
of acquired drug resistance to Bdq, the second clinical
case, as examples of other authors, has demonstrated
low adherence to treatment. Mallick J. S. et al. [2], Liu Y.
et al. [3], Guglielmetti L. et al. [4] indicate the reasons
of this outcome: the prescription of Bdq to patients with
initially low adherence to treatment, a high frequency of
self-discontinuation of AMBT by patients.

There is no data in the literature about the lack of
controlled treatment at the outpatient stage as a risk factor
for Bdq drug resistance and negative clinical outcomes in
patients with MDR-TB, which could complement the scientific
experience in this problem.

Conclusions

In both clinical cases, drug resistance to Bdq was
acquired (secondary), and had an impact on the clinical out-
comes of tuberculosis treatment. The risk factors of drug re-
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sistance to Bdg and negative clinical outcomes were the lack
of controlled treatment at the outpatient stage in the first case,
and low adherence to treatment in the second one.

Prospects for further research. Further study on MBT
resistance to new antimycobacterial drugs during AMBT and
its impact on clinical outcomes.
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