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E. Lesnict, L.D. Todoriko?, I.0. Semianiv?, A. Niguleanu®

1 Nicolae Testemitanu State University of Medicine and Pharmacy,
Chisinau, Republic of Moldova
2 Bukovinian State Medical University, Chernivtsi, Ukraine

The Impact of the Risk Factors
on Generalisation of Tuberculosis Infection
During COVID-19 Pandemic

The epidemiological indicators of tubeculosis during the COVID-19 pandemic showed an increased rate of
late detected forms of tuberculosis (TB) with multiple sites involvement and unfavourable treatment outcome.

Objective — to establish the impact of the risk factors on progression and generalisation of TB infection in epi-
demiological context of COVID-19 pandemic (2020—2023) for identification of targeted interventions to mitigate
the pandemic's impact on healthcare control efforts, addressing both clinical and social determinants of TB.

Materials and methods. A prospective, case-control study which included 270 patients with pulmonary
TB registered during 2020—2023, when the COVID-19 pandemic was declared in the Republic of Moldova,
was conducted. The patients were distributed in two groups: study group included 84 patients diagnosed with
pulmonary location with associted at least 2 extrapulmonary locations (generalised TB) and control group —
186 patients, diagnosed with pulmonary TB.

Results and discussion. The major risk factors for progression and generalization of TB infection in extra-
pulmonary sites were: male gender, patient’s disadvantaged social economical state, and harmful habits
(tobacco smoking and alcohol abuse). The late detection was caused by the barriers in accessing the healthcare
services specific to the COVID-19 pandemic period, lack of health insurance and low rate of microbiologi-
cally confirmed cases. A strong correlation was obtained between unfavourable treatment outcome and
patient’s disadvantaged social economical state harmful habits, and lung destruction.

Conclusions. The risk factors which are involved in the generalisation of tuberculous infection are social
economical disadvantaged state with associated harmful habits, and conditions defining low accessibility to
healthcare services. It is recommended to screen annually the patients with enumerated risk factors and to
facilitate their accessibility to specialised healthcare services for early diagnosis and for ensuring the treatment
success.

Keywords
Tuberculosis, risk factors, treatment outcome.

OVID-19 infection was assessed by WHO as
a pandemic on 11" March 2020 and was estab-
lished as a public health emergency of international
concern [1,7,8,14—16]. The COVID-19 pandemic
reduced the number of notified tuberculosis (TB)

sibility of TB specialized services and restructuring
of the healthcare system, temporary closure or
transformation of healthcare facilities into COVID-19
dedicated centers, reallocation of the healthcare staff
to COVID-19 centers, financial barriers, isolation

cases by 18 % from 7.1 million in 2019 to 5.8 million
in 2020 with a slight increase to 6.4 million in 2021,
7.5 million in 2022 and stabilization to 10 million
in 2023—2024 [14—16]. The dynamics of TB epide-
miological indicators reflected the changes in acces-

and difficulties in accessing transportation to
medical facilities and lack of information [ 1, 8]. These
barriers disproportionately affected certain high risk
groups, including people with chronic health
conditions, older adults, and socioeconomically

© 2024 Asmopu. Ony6nikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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disadvantaged populations, marginalized subpopu-
lations, which finally led to an increased rate of late
detected generalized TB. The COVID-19 pan-
demic shad a significant impact on specialized in TB
healthcare system [7]. The main changes were:
financial (loss of revenue), operational (shortage of
personal, equipment, supplies, delayed care), modi-
fication in healthcare delivery (compulsory hospi-
talisation was replaced with ambulatory anti-TB
treatment) which led to long-term changes (weakned
the preparedness to a larger heath crisis), exacer-
bated existing healthcare disparities, making vulner-
able risk groups to miss the screening measures
(chest X-ray/ tuberculin skin test), and in recovery
period was identified the requirement to reinforce
the BCG vaccination [1, 8].

Despite the decreasing of the epidemiological
indicators of TB during the COVID-19 pandemic
(by 39 %) from 2019 till 2020 there was identified
an increased rate of late detected and generalised
forms [2, 5, 6, 9—12]. Generalised TB (GTB) occurs
when uncontrolled Mycobacterium tuberculosis
infection disseminates through the bloodstream,
spreads in the lungs and other extrapulmonary
organs [2, 8, 11]. According to the specialized pub-
lications, the most affected extrapulmonary sites in
GTB were: peripheral lymph nodes, bone and joints,
meninges and brain, urogenital and gastrointestinal
tracts [9]. Findings from multiple studies revealed
that GTB follows after the primary tuberculous
infection in severely immunocompromised patients
(children under 5 years old, elders (= 65 years old),
in people living with HIV and patients taking the
immunosuppressive treatment or anti-TNF drugs)
[2—6,9—12]. Less frequently GTB develop after the
reactivation of latent tuberculous infection localized
in the dormant foci on the background of diabetes
mellitus, malnutrition, smoking and associated
chronic respiratory diseases, silicosis or heavy alco-
hol consumption [9, 12]. The social-epidemiological
conditions which were frequently encountered in
patients with GTB were close contact with a source
of TB infection, lack of BCG vaccination and prob-
ably genetic susceptibility. Poverty and overcrowd-
ing were identified in almost all patients with TB
[2—6, 9—12]. Academic publications showed that
beside the complexity of the risk factors, the non-
specific symptomatology contributed to late detec-
tion and dissemination of the pulmonary TB infec-
tion in extrapulmonary sites [2, 6, 10]. General and
systemic symptoms which were encountered in
patients with GTB were weakness, loss of appetite,
weight loss, fever /feverish, night sweats and chills.
Constant pulmonary signs were persistent cough
lasting more than 3 weeks, progressive dyspnea,
hemoptysis and thoracic pain [2, 6, 10]. The extra-

pulmonary symptoms revealed the affected site or
organs. In meningeal TB the patients complains
were headaches, nausea and vomiting, which prog-
ress in stupor and coma. In genitourinary TB there
were lumbar pain, pyuria, hematuria and can prog-
ress with the enlargement of the scrotal mass and
sterility. The patients with abdominal and perito-
neal TB often complained abdominal pain, from mild
till acute abdomen and melena. In pericardial TB
mostly evident are the chest pain, dyspnea and
tachypnea, pericardial tamponade with hypotension,
tachycardia, peripheral edema, neck vein distention,
paradoxal pulse or week/absent peripheral pulses.
For tuberculous lymphadenitis there was an enlarge-
ment of the peripheral lymph nodes, more often of
the posterior cervical and supraclavicular chains
with possible fistulation on the skin and scrofulo-
derma [2, 6, 10].

Scholarly publications concluded that ehe diag-
nosis of GTB is a challenge due to a large spectrum
of clinical signs and low sensibility of laboratory
tests in extrapulmonary TB [2—6, 9—13]. A limited
number of researches targeted the clinical and labo-
ratory aspects of GTB, and no one identified the
evolving risk factors, difficulties in diagnosis and
treatment during the COVID-19 pandemic, which
constituted the premise of our study.

Objective — to establish the impact of the risk
factors on progression and generalisation of TB
infection in epidemiological context of COVID-19
pandemic (2020—2023) for identification of tar-
geted interventions to mitigate the pandemic’s
impact on healthcare control efforts, addressing
both clinical and social determinants of TB.

Materials and methods

The research was a prospective case-control study
in which were included 270 patients diagnosed with
TB, distributed in two groups: study group (SG) —
84 patients diagnosed with generalized TB (one
pulmonary and more than two TB extrapulmonary
sites) and control group (CG) — 186 patients with
pulmonary TB. All patients were registered during
the period 01.01.2020—31.12.2023 and they signed
the informed consent. Selected period was defined
by the declared in the Republic of Moldova as
COVID-19 pandemic [3].

The including criteria in the SG were: age older
18 years, TB diagnosed through the conventional
methods (clinical, radio-imagistic, microbiological,
histological tests), primary location — pulmonary
TB and at least 2 extrapulmonary TB locations.
In the CG the including criteria were: age older
18 years, TB diagnosed through the conventional
methods (clinical, radio-imagistic, microbiological)
and pulmonary location. The patients were investi-
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gated by collecting the sputum and other relevant

clinical samples from which were performed the

Ziehl—Neelson staining for the detection of the acid-

fast-bacilli, molecular genetic test GeneXpert MTB/

Rif and were performed the conventional cultures

(solid Lowenstein—Jensen and liquid BACTEC).
The study’s schedule included data about:

a) biological and social peculiarities, demographic
characteristics (living in urban/rural area);

b) economical peculiarities: economical state (em-
ployed, unemployed, retired, disabled) and
health-insurance coverage (presence/lack of
health insurance);

c) characteristics with high risk: homelessness,
migration, infectious contact;

d) case-management: methods used for TB detec-
tion, medical staff involved in detection, comor-
bidities, complications and HIV status;

e) TB-related characteristics: location (pulmonary/
extrapulmonary), results of radiological, micro-
biological and histological assays, the anti-tuber-
culosis drugs and the final treatment outcome.
Associated investigations — hemoleucogramme,

urine analysis, serum biochemical tests (transami-

nases, urea, creatinine, lactate dehidtrogenase) and
the tests for HIV markers were performed in all
patient.

The statistical assays used were: the analysis of
variance (ANOVA test) and Pearson chi-square
test. Statistical significance was determined by the
value of p < 0.05. Multiple linear regression
(RML) was performed for calculating the odds
ratio (OR) for evaluation of the risks, which were
classified in low (1.1—1.59), medium (1.6—2.59)
and high (> 2.61).

Results and discussion

Assessing the extrapulmonary sites, which were
associated with affected lungs, it was established
that abdominal organs (small intestine, liver, peri-
toneum and mesenteric lymph nodes) were affected
in 26 (25 %) cases, followed by the lymph nodes in
19 (18 %), pleurain 19 (18 %), kidneys in 16 (15 %),
spine in 13 (12 %), upper respiratory ways in 12
(11 %), skin-subcutaneous tissues in 4 (3 %) and
central nervous system-meninges in 3 (3 %) patients.
The most common associations were between
pleura, abdominal organs and kidney, which was
diagnosed in 19 (22 %) cases, followed by the asso-
ciation between pleura and upper respiratory ways
in 12 (14 %). All patients with scrofuloderma were
diagnosed with the TB of latero-cervical lym-
phnodes. Diagnosis of pulmonary TB was estab-
lished by microbiological methodsin 55 (65 %) and
by clinical-radiological methods in 24 (35 %)
patients. Extrapulmonary TB was confirmed using

the clinical-radiological methods in 28 (33 %),
microbiologically in 17 (20 %) and histologically
in 9 (11 %) patients. Other investigations estab-
lished etiological diagnosis in 30 (36 %) cases with
extrapulmonary involvement

Assessing patients general data, was determined
that in the SG predominated men vs. women, with
the male/female rate 6/1 compared with 1.4/1 in
the CG. Men were 72 (86 %) in SG vs. 126 (67 %)
cases in the CG and male gender represented a high
risk factor for progression and generalisation of TB
(OR =29 (95 % CI: 1.45—5.63), p = 0.04). While
distributing patients in the age groups according to
the WHO classification was identified that the
youngest groups (between 18 and 44 y.0.) pre-
dominated in the SG compared with CG, 61 (73 %)
vs. 38 (20 %) patients and the age less than 45 was
a high risk factor for progression of GTB (OR =9.1
(95 % CI: 4.5—16.5), p = 0). The rate of patients
residing in urban localities was statistically higher
in the CG 156 (84 %) vs. 60 (71 %), while the
patients from rural localitites were more often in the
SG 24 (29 %) vs. 28 (16 %). Living in rural area,
which is associated with lack of specialised health-
care services was a high risk factor for progession of
TBinfection in GTB (OR = 3.8 (95 % CI: 1.9—7.4),
p = 0). The demonstrably higher proportion of
patients without a stable place of living was found
in the SG and was identified as a high risk factor for
GTB (OR = 3.1 (95% CIL: 1.4—6.9), p = 0.02).
So, patients with such risk factors: male gender,
young age, residing in rural localitites and in disad-
vantaged social economical state should be the
targeted by the systematic screening procedures
aimed to promote early detection and reduce the
risk for generalisation of TB infection. The data were
displayed in Table 1.

Table 1. Distribution according to the biological
and demographic peculiarities, n (%)

Indicators Zt]u;hég;oup Eglltrlosl Gg;)r oup o=
Men 72 (86) 126 (67) <0.001
Women 12 (14) 60 (33) <0.001
Age, years old
18—24 2(2) 0 >0.05
2534 18 (21) 8 (4) <0.001
3544 41 (49) 30 (16) <0.001
4554 14 (17) 42 (23) >0.05
5564 11 (13) 57 (30) <0.001
> 65 2(3) 49 (26) <0.001
Urban 60 (71) 156 (84) <005
Rural 24 (29) 18 (19) <0.05
Homeless 15 (18) 12 (6) <0.05

Note. * p-value in ANOVA test.
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Table 2. Distribution according to the social peculiarities and harmful habits, n (%)

Indicators Study group (n = 84) Control group (n = 186) p*
Low level of acadedmic education 68 (81) 68 (36) <0.001
Optimal level of acadedmic education 16 (19) 118 (64) <0.001
Employed 12 (14) 61 (33) <0.01
Unemployed, students, people with disabilities 76 (90) 125 (67) < 0.001
Single, divorced, widowed 54 (64) 76 (41) <0.001
Active smokers 74 (89) 71 (40) < 0.001
Active/past drug users 8 (8) 12 (6) > 0.05
Heavy alcohol drinkers 32 (38) 29 (15) <0.001
Returned from abroad 10 (11) 21 (11) > 0.05
TB contact 21 (25) 19 (10) <001

Note. * p-value in ANOVA test.

The social peculiarities, which were assessed were:
the last level of the academic education, economical
state, harmful habits (tobacco smoking, alcohol
abuse) and migrational history (returned from
abroad, refugee, displaced). The academic state was
divided in two cathogories: the low level (primary
and incomplete secondary), which statistically pre-
dominated in the SG 68 (81 %) vs. 88 (47 %) and
optimal level (secondary and high education), which
was more often identified in the CG 118 (63 %) vs.
16 (19 %). The low academic education was identi-
fied as a high risk factor for GTB (OR = 4.6
(95 % CI: 2.6—8.1), p = 0). Disadvantaged econo-
mical state (unemployment, people with disabilities,
retired and students) was established in a statisti-
cally larger share in the SG 76 (90 %) vs. 125 (67 %)
cases, and was identified as a high risk factor for
GTB (OR =3.1 (95 % CI: 1.5—6.1), p = 0.04).

Patients without a medical insurance statisti-
cally were substabtially more identified in the SG —
54 (64 %) vs. 87 (47 %). Single state patients, were
more frequently in the SG 54 (64 %) vs. 76 (41 %),
being established as a medium risk factor for GTB
(OR =24 (95 % CI: 1.5—4.9), p = 0). The harmful
habits, such as active tobacco smoking predomi-
nated in the SG 74 (89 %) vs. 71 (40 %) cases in the
CG, and the chronic alcoholism/heavy drinking in
32 (38 %) wvs. 29 (21 %), respectively. So, both
unhealthy habits were identified as high risk factors,
with a more elevated value attributed to tobacco
smoking (OR =11.5(95 % CI: 5.4—23.6), p=10.01),
then to chronic alcoholism/heavy drinking (OR =
=3.5(95 % CI: 1.9—6.2), p=0). Every tenth patient
from both groups, was a migrant returned from
abroad during the last 12 months, after a staying for
more than 3 months. The TB contact in the frame
of the family cluster was established in a higher
proportion in the SG, 21 (25 %) vs. 19 (10 %) cases
in CG, constituting a high risk factor for GTB
(OR =29 (95 % CI: 1.4—5.8), p = 0).

Concluding exposed data, was established that
the social unfavourbale characteristics and harmful
habits were the risk factors TB with multiple sites
and it would be recommended to be annualy
screened to prevent the late detection of TB.
Exposed data were reflected in the Table 2.

National clinical policy based on international
recommendations requires the examination of the
symptomatic patients through microbiological
assays of the symptomatic cases and the radiologi-
cal investigation of the high risk groups in the
frame of the systematic screening [10]. Studying
the case-detection of the patients, it was found that
the rate of the new cases was higher in the CG 165
(89 %) vs. 60 (71 %) in the SG and those who were
already exposed to anti-tuberculous drugs pre-
dominated in the CG 21 (11 %) vs. 24 (19 %) cases.

By the general practitioners were detected more
often the patients from the CG 171 (92 %) wvs.
51 (61 %) and by the different specialised physicians
inthe SG 33 (39 %) vs. 15 (8 %) in the CG. Through
the symptomatic screening were detected majority
of the cases from the SG 168 (91 %) vs. 61 (73 %)
in the CG and through the systematic screening
predominantly in the CG 23 (27 %) vs. 18 (10 %)
cases. While collecting the anamnesis, the acute
onset (0—30 days) of the diseases was perceived in
25 (13 %) cases and subacute (30—90 days) in
82 (44 %) cases. All patients from the SG and
79 (42 %) of the CG complained for more tha
90 days before diagnosis was established. Such signs
of the intoxication sydrom — asthenia, lost of
weight, night sweats, fever/feverish and the bron-
chopulmonary syndrome — cough, muco-purulent
expectorations were identified in all patients of the
SG and in 112 (60 %) cases of the CG. Assessing
the clinical diagnosis, infiltrative form statistically
predominated in the CG, 186 (100 %) vs. 61 (72 %)
in the SG. Disseminated and cavernous forms were
diagnosed more often in the SG, 21 (25 %) uvs.
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Table 3. Distribution according to the case-detection and case-types, n (%)

Indicators Study group (n = 84) Control group (n=186) p*
New cases 60 (71) 165 (89) < 0.001
Previously treated 24 (19) 21 (11) < 0.001
Detected by the primary healthcare staff 51 (61) 171 (92) <0.001
Detected by the specialist 33 (39) 15 (8) <0.001
Detected through the symptomatic screening 61 (73) 168 (91) <0.001
Detected by active case-finding 23 (27) 18 (10) <0.001
HIV-infected 21 (25) 20 (11) <001
Presence of co-morbidities 80 (95) 96 (51) <0.001
Lung destruction 61 (73) 41 (22) <0.001
AFB positive (sputum) 47 (56) 38 (20) <0.001
GeneXpert MTB/RIif positive 51 (61) 61 (33) < 0.001
LJ/BACTEC culture positive 55 (65) 40 (21) <0.001
MDR-TB 7(5) 11 (6) >0.05

Note. * p-value in ANOVA test.

2 (3 %) in CG, respectively. Both lungs were affect-
ed in 65 (77 %) cases and extenssive TB in more
than 3 lung segments was detected in all patients
from the SG compared with 23 (13 %) cases of CG.

Lung parenchimal destruction or cavitation was
radiologically identified in a statistical higher pro-
portion in the SG 61 (73 %) vs. 41 (22 %) cases of
CG. Microbiological tests were positive in a higher
proportion in the SG: AFB assays in 46 (56 %) vs.
38 (20 %) cases of CG, GeneXpert MTB/Rif
51 (61 %) vs. 61 (33 %) and conventional cultures
in 55 (65 %) wvs. 40 (21 %) cases, respectively.
Despite important differences between the rate of
positive microbiological tests between the groups,
the rate of MDR-TB was similar 7 (5 %) in SG vs.
11 (6 %) in CG. To assess the correlation between
the indicators was used Pearson correlation test. It
was established a strong correlation between the
positive sputum smear results for AFB assays and
parenchimal lung destruction (Pearsons R = 0.7,
p = 0), positive GeneXpert MTB/Rif results
(Pearsons R = 0.81; p = 0) and conventional con-
ventional cultures (Pearsons R = 0.84; p = 0). The
microbiologically positive results in feces were
obtained in 18 (21 %), in pleural liquide in 12 (14 %)
and inurinein 9 (11 %) cases of the SG. It is important
to emphasize a higher rate of comorbid patients in the
SG — 80 (95 %) vs. CG 96 (51 %). HIV-infected was
every fouth in the SG and every tenth in CG. Other
comorbidities such as diabetes mellitus were diag-
nosed in 6 (7 %) vs. 10 (11 %), mental disorders in
12 (15 %) vs. 31 (32 %), respectively (Table 3).

The standardised anti-TB treatment for drug
susceptible TB followed 77 (92 %) patients of SG
and 175 (94 %) of CG. The treatment for MDR-TB
was administrated in 7 (5 %) patients from the SG
and 11 (6 %) in the CG. Adverse drug events were

detected in 9 (11 %) patients fn the SG vs. 15 (8 %)
in the CG. The treatment outcome was unfavou-
rable in 55 (64 %) cases of the SG and mong them
37 (41 %) died. Successfuly treated were 31 (36 %)
patients. Pearsons correlation test was used to assess
the correlation between the poor treatment outcome
(failure, lost to follow-up and death) with the high
risk factors. In the SG it was tightly correlated with
low level of acadedmic education (R = 0.56; p = 0),
unfavourable economical state (R = 0.9; p = 0),
tobacco smoking (R = 0.5; p = 0), and parenchimal
lung destruction (R = 0.7; p = 0).

The actual research evaluated the impact of the
conditions associated with COVID-19 pandemic on
the share of the risk factors and case-detection of
TB, taking into as a study group the patients diag-
nosed with severe, generalised TB with multiple
locations. The results demonstrated that the bio-
logical peculiarities, which contributed to late de-
tection and generalisation of TB were complex,
intricated and were related to disadvantaged social
economical state and other assigiated risk factors-
harmful habits (active tobacco smoking, alcoolism)
and TB contact. Similar results were reported in
several local and international research papers [2—6,
9—13]. Other associated risk factors with the great-
est impact on the generalization of TB were com-
morbidities — symptomatic HIV infection, diabetes
mellitus, mental disorders similar data obtained in
reseach papers [2—6, 9—13].

Assessing the exposure to the anti-TB treatment
was established that those patients were in a larger
share diagnosed with GTB and were at the evidence
of pneumophtysiological service. Such data were not
found in international reseaches, because the
dispensarisation of TB patients is characteristic for
former soviet republics. Because the pulmonary TB
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location was the including criteria in the research
and the lung parenchmal destruction was radio-
logically detected in a higher share in patients with
GTB, the rate of microbiologically positive patients
was higher in that group. While evaluating the
extrapulmonary location, was established a higher
rate of patients which had affected the organs of the
gastro-intestinal system, pleura and kidneys, which
were confirmed by the microbiological investiga-
tions. Synthetically analyzing the clinical research
results, was concluded that patients with GTB had
a long lasting evolution, clinically expressed and
microbiologicaly positive which contributed to the
spread of the infection into the body. The treatment
outcome was unfavourable and was tightly corre-
lated with disadvantaged social economical level,
tobacco smoking and parenchimal lung destruction.

Conclusions

The case-control study which included patients
diagnosed with generalised tuberculous infection

No conflict of interest.

diagnosed during the COVID-19 infection identi-
fied that the major risk factors for progression and
generalization of TB were: male gender, patient’s
disadvantaged social economical state, and harmful
habits (tobacco smoking and alcohol abuse).

The late detection was caused by the barriers in
accessing the healthcare services specific for
COVID-19 pandemics period, lack of health insur-
ance and low rate of microbiologically confirmed
cases.

A strong correlation was obtained between unfa-
vourable treatment outcome and patient’s disadvan-
taged social economical state harmful habits, and
lung destruction.

As practical recommendation with applicative
value: screening of the subpopulations with multiple
high risks should be supported and continously
ongoing despite the barriers caused by associated
pandemic infection aiming early detection, prevent
generalisation of TB and ensuring high treatment
effectiveness.

Author contributions: collection and processing of material — E. Lesnic, L.D. Todoriko; research concept and design, writing text,
statistical data processing — L.D. Todoriko, E. Lesnic, I.O. Semianiv, A. Niguleanu; text editing — L.D. Todoriko, E. Lesnic.
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E. JlecHik?, J1.. Topopiko? 1.0. Cem'sHig? A. HiryneaHy!

1 [lep)aBHUiA yHiBEpCUTET MeauLmMHY Ta hapmauii Hikonas Tectemiuany, Kuwunis, Pecny6nika MongoBa
2 ByKOBUHCbKWII fiepXKaBHUI MeLUYHWNIT YHiBEpCUTET, YepHiBLi

BIinnBs YMHHUKIB PU3UKY Ha reHepasizallito TybepKynbo3Hoi inbekii
mip yac maxpemii COVID-19

Emigemiosoriuni mokasHUKM 3aXBOPIOBAHOCTI Ha TYOEPKYJ/IHO3 TIiJ] Yac MaHAeMii KOPOHABIPYCHOI XBOPO-
6u-2019 (COVID-19) cBipunim 1mpo miaBUIIEHHS KITBKOCTI 3aHen6aHux hopM TyGepKyIbo3y 3 MHOKUH-
HUM YPKEHHSIM JIeT€Hb i HECTTPUSATIMBUM PE3YJILTaTOM JIiKyBaHHS.

Mema po6omu — BCTaHOBUTH BIUINB YNHHUKIB PU3HKY Ha ITPOrPECYBaHHsI Ta reHepasisaliiio TyGepKy-
JIb03HOI iHdexIii B emigemionoriunomy kourekcti nangeMii COVID-19 (2020—2023) nist BU3HaUeHHS
IIThOBMX BTPYYaHb 3 METOIO 3MEHIICHHS BIVIMBY TAaHeMil Ha 3yCHJIJIA 3 KOHTPOJIIO IK KIIHIYHNX, Tak i
COIlAIbHUX JIETEPMIHAHT TYOEPKYJIHO3Y.

Mamepianu ma memoou. IIpoBeieHO IPOCTIEKTUBHE JOCIIKEHHSI TUITY «BUIAJ0K—KOHTPOJIb>, B SIKe
Oys0 samydeno 270 xBopux Ha TyOepKyJIbo3 Jierelb, 3apeectpoBanux y 2020—2023 pp. y Pecry6oiti
Mouazosa min gac manzgemii COVID-19. Ilarmientis posnoismim Ha Bi TPYIH: OCHOBHY — 84 TIAIlieHTH 3
JIEF€HEBOIO JIOKAJII3aI[elo Ta IMPUHANMHI 2 Mmo3ajiereHeBUMHI JIOKaJIi3alisMu (TeHepanizoBatuii TyGepKy-
JIb03), 1 KOHTPOJIbHY — 186 XBOPHUX i3 [IarHOCTOBAHKM TYOEPKYJIbO30M JIETEHb.

Pesynvmamu ma o6zoeopents. OCHOBHUMHU YMHHUKAMU PU3KKY TIPOTPECYBaHHs Ta TeHepasiisartii
TyOepKyIb03HOI 1H(MEKINT B TI03aIereHeBUX JIOKaIi3allisix OyJIm: 40J0Biua CTaTh, HECIPUATIUBUI COIab-
HO-€KOHOMIUHUI CTaH XBOPOTO, MIKIJJNBI 3BUYKU (TIOTIOHOKYPIHHS Ta 3JI0BXKUBaHHS ajikorosieM). ITizne
BUSIBJIEHHSI OYJI0 CIIPUYMHEHE TIEPEITKOAaMK B IOCTYIII 10 MEAUYHUX MTOCIIYT, XapaKTEPHUMMU JIJISI TIEPIOLy
nauzgemii COVID-19, BiiCyTHICTIO MEAMYHOTO CTPAXyBaHHS Ta HU3bKUM PiBHEM MiKPOOioJOTiuHO Imij-
TBEP/UKEHNX BUMAAKIB. OTPUMAHO CHJIBLHUHN KOPEJAIIHHNIA 3B'S30K MiXK HECTHPUATINBUM PE3YJIbTaTOM
JIIKYBaHHSI Ta He3a/I0BIJIBHUM COI[abHO-€eKOHOMIYHUM CTAHOM INAI[i€HTa, HIKIJJIMBUMM 3BUYKaAMU i
JIECTPYKITIEIO JIETEHb.

Bucnoexu. YunnukaMu pusuKy reHepasisaiiii TyGepKyIb03HOI iH(eKIlil € He3a0BLIbHII COIialbHO-
€KOHOMIUHUH CTaH i3 CYMyTHIMHU MIKI/VTMBUMHI 3BUYKAMH Ta YMOBH, 110 BU3HAYAIOTh HU3BKY JOCTYTIHICTD
JI0 METMYHUX TIOCJIYT. PeKOMEeHI0BaHO TTPOBOIUTH IOPIYHUH CKPUHIHT TAIIEHTIB i3 3a3HaYeHUMU YNHHU-
KaM¥ PU3UKY Ta CIIPUATU IXHBOMY IOCTYITY /10 CHETTiali30BaHINX MEIUIHIX TTOCTYT IJIT PAHHBOI IIaTHOCTH-
KU Ta 3a0e31edeH st YCITiXy JIiKyBaHHSI.

Kntouoei cnosa: Ty6epKyIIb03, INHHUKN PU3UKY, PE3YJIBTAT JIKYBAHHSI.
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! JIbBiBCbKMI1 HaLiOHaNbHUIA MegUYHUI YHiBepCUTET
imeHi laHuna lanuubkoro
2 HauioHanbHuit meanunuin yHisepcutet imeHi 0.0. boromonbug, Kuis

KniniKo-piarHocTnyHa XapakTepucTuka
Ty6epKYNbO3HOr0 MeHIHroeH1edanity
B mauleHTiB 13 BIJI-1HDekuieto

YeTanoBIIeHo, 10 B yeix Kpainax cBity Tybepkyabo3 (TH) € naityacTinioio onopTyHicTUYHOIO iH(EKLIEo ¥
BlJI-nosutnBaux martientiB. Ilomupenns emigemii Th/indexrii, cnpuunaenoi Bipycom imyHOAeDITUTY
momuan (BIJT), € 3arposoto Hal[iloHaIbHOTO MacIuTady Ta HeraTMBHO BILIMBAE HA Mpale3JaTHUI i perpopyK-
TUBHUI 1IOTEHIia] HaceeHHs 6araThboX KpaiH.

Mema po6omu — TipoaHai3yBaTH KIiHIKO-IATHOCTUYHI BUSBU TYOEPKYIHO3HOTO MeHIHTOEHTIehaTiTy ¥
narienTiB Ha Ty BIJI-indexkiii.

Mamepiaﬂu ma memoou. IlpoanasisyBaiyu MeAUYHi JaHi MAlieHTiB, SKi mepebyBaiy Ha CTALlOHAPHOMY
JKyBaHHi 3 MpHBOAY crenudivnoro mporecy B JIbBIBChKOMY perioHanbHOMy (BTH3IONMYIBMOHOMOTTIHOMY
HeHTpl 32020 1o 2023 p. BllIl6paJII/I 31 MeuHy KapTy MAIli€HTIB i3 Ty6epKy]Ib03HI/IM YPQKCHHAM ICHTPATb-
HOl HepBoBoi cuctemu Ha T BlJI-indexii. [IpoBoanim 3arasbHOKIIHIUHE, MIKPOCKOTIIYHE, MOJIEKYJISIPHO-
TeHEeTUYHE, KyJIbTypasbHe, MOPMOJIOTiuHe TOCTIKEHHS, JTIHIHHWH 30HI-aHali3 i PeHTTeHOJIOTiYHO-IHCTPY-
MEHTAJIbHI 0OCTEKEHHS 3TiIHO 3 YNHHUME CTaHaPTaMU.

Pesynvmamu ma o6z06openns. Ananis cTpyKTypu crnenu(ivHoro ypaskenHs HeHTpaJIbHOI HePBOBOI CHC-
TeMU BUSABUB, 110 Y 97 % BUTAJKIB KiiHiuHOIO hopmoio y BIJI-nosutusHux oci6 6ys Th-meninroentedair,
aKuil y 86 % BUTIA/IKIB TIOEAHYBABCS 3 YPAKEHHSIMH iHIINX OPTaHiB (JeTeHb, PI3HUX TPYI JTIMPATUIHNUX BY3JTiB
(J/IB)). Haituacrime miarHocTyBasin ypasKeHHsI aKCUISIPHUX Ta MeseHTepianbuux JIB, y 57,1 % Bumazakis —
pi3He oeHAHHS KiJbKOX IpyT nepudepuunux JIB. Th-ypakeHHs TOJIOBHOTO MO3KY YacTillle iarHOCTYBaJIN
y BIJI-1103MTUBHUX Y4OJIOBIKIB, MEMIKAHIIIB MiCTa, Ipale3faTHoro Biky. Y 6iibmocti namieuris (80,6 %) cie-
mubivHmii npoiec BusBuin Biepiie. Y 13 % Bumnajkis giarnoctysaiu Ximiopesucrentni popmu. /IBoe narii-
€HTIB, TOCTITATI30BAHNX Y CTaHI CEPeHBbOI TIKKOCTI, Bi/[3HAYAJIN TTOTiPIIEHHST 3aTaJbHOTO CTAHY TTPOTATOM
OCTaHHiX 6 Mic, O/THAK TI0 MEJIUYHY JIOTIOMOTY He 3BEPTAINCS, a B 29 % BUMA/KIB clieliUdiyHU TPOIleC TPUBAB
Biz 2 mo 3 wmic, mo npusseso a0 redHepasmisarii Th-indexii B pisui opranu, po3BuTKy yckiaazanerb y 16,7 %
BUIA/IKIB, TPUBAJIOTO CTAI[IOHAPHOTO JIKyBaHHS Ta 3HWKEHHs/BTPATH MPAIe3/IaTHOCTI Y KOKHOTO JPYTOTO
BLJT-indikoBanoro marienta. Y 45,2 % Bumnajkis 30yatnuka TH BUSBUIN y CHIMHHOMO3KOBIH pifnHi 1/a60
xapkoTuHHi 3a orromoroio Metony GeneXpert MTB/Rif. CynyTas narosorist Oyia nasgsaa B 80,7 % BuIiajkis,
MaiiKe y KOKHOTO JIPYTOTo CIIOCTepirajn 3aXBOPIOBaHHS OpraHa 30py, HIJIyHKOBO-KHIIIKOBOTO TPAKTY 1 KPOBO-
TBOpHOI cructemMn. HaltyacTinmmMu peHTreHOJOTIYHNMEU O3HAKaMU YpakeHHs opraHiB auxaHHs y BlJI-mo-
3uTHBHUX 0¢i6 i3 TH-MeHiHTOeHIIebamiTOM Oy BOTHUIIEBI TiHI M'SIKOT Ta cepeHbOl IHTEHCHMBHOCTI, 1HO/I —
3JIUBHOTO XapaKTepy, MiJICUIEHHs JIETeHEBOTO MasltoHKa abo ioro aedopmaltist 3a paxyHOK IHTEPCTUIIHHIX,
nepuOPOHXIAIbHUX 3MiH, eleMeHTiB (hiGpo3y, a0 MOEIHAHHS 3a3HAYEHUX 3MiH. Y MTOJOBUHY MAIIEHTIB KOPe-
Hi OyJIM HECTPYKTYPHI.

Bucnosxu. Criji BXXUTH aKTUBHUX I[IJIECTIPSIMOBAHUX /[iaTrHOCTUYHO-JIIKYBaJIbHO- HpO(biJIaKTI/II{HI/IX 3aXO0JIiB
010 KO- 1H(1)e1<u11 TB/ BIJI-indexuii, a1 1poro HeoOXiaHi oHoBaeHH iH(GOpMAILiT 1 rInOOKI 3HAHHS clelia-
JIICTIB Pi3HUX PiBHIB HA/IAHHS MEIMYHOI IOTTOMOTH.

Kniouosi cnosa
Ko-iHtekuis, Ty6epkynbos, BI1-iHdekuis, cneundiyHmnii meHiHroeHuedanir.
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ycyqaCHI/Ix ymoBax Ty6epkyibo3 (TH) sanuiia-
€THCST OJIHIEIO 3 OCHOBHUWX NMPUYWH CMEPTI B
yCbOMY CBITi, a y 2022 p. TIociB ApyTe Miclle Tmicast
Koponasipycnoi xsopobu [12]. Ilopoky monan
10 mutH 0cib xBopifors Ha T, 1110 BIIMBAE Ha COITi-
aJIbHO-€KOHOMIYHUI PO3BUTOK CYCIJIbCTBA. YCTa-
HOBJICHO, 1110 B ycix Kpainax Tb € naituacrimoro
OTIOPTYHICTUYHOIO 1H(DEKITIEIO, SIKYy PEECTPYIOTh Y
TMAIi€NTIB 3 iH(EKITEI0, CTPUITHEHOIO BipyCOM iMy-
Hozeditury moaunu (BLT) [4, 5]. Ilommupenns
emigemii Th/BLJI-indexriii € 3arpo3oto HarioHagb-
HOTo MacITady Ta POJOBIKY€E HEraTHBHO BILIMBATH
Ha Tpane3/flaTHUil 1 PernpoAyKTUBHUM TMOTEHITa
HaceseHHst 6araTbox kpait [1]. Ykpaina 3a remmamu
3pocranng emigeMii Th/BlJ/I-indexii/curapomy
HaOyToro imynonedinuty (CHI/I) nocigae oxue 3
nepumux Micith y CxigHoeBponeiicbkoMy perioni [ 12].

3a CBITOBUMU JJAHUMH, KOKHA YeTBEPTA JIIONHA
Ha 3emyi indikoBana Mycobacterium tuberculosis
(MBT) [8]. Pisnumu natoreHeTHYHIMY MeXaHi3Ma-
mu MBT i3 mepBunnoro Boraumia indexiii momrm-
PIOIOTHCS, IOJIAI0Th 3aXUCHI O6ap’€pH, TPOHUKAIOTh Y
nentpaiabiy HepBoBy cucrtemy (LIHC), ypaxaioun
MO3KOBI 000JIOHH 1 TKAHUHK T0JIOBHOTO MO3KY (I'M)
[6]. Ty6epkynb03HUIT MEHIHTIT/MeHiHTOEHIIEhATIT
(TBM/TBME) € kitiniuH010 (hopMOIO TYOEPKYIHO-
3y, 4Ka HaliyacTiiie MpU3BOIUTH 10 IHBAJIIIU3allil Ta
geranmpHoro nHacaiaky [10]. [diarnoctuka TBM/
TBME yacTo yTpyaHeHa yepes pisHOMaHITTS Bapi-
aHTiB 1epebiry, TEeXHOJOTTYHO CKIAAHIINI 3a6ip
3pasKiB /151 Tab0PaTOPHUX JAOC/IKEHb, OJ1irodalu-
JIIPHICTh y TAIli€HTIB, YacTO CIOCTEPITAETHCSI Y
BIJI-mosutuBHUX 0Ci6, y SIKMX CMEPTHICTH MOKe
nepesutyBatt 50 %, He3BaKAIOUN Ha e(DEKTUBHY
aHTuMikobakTepianbHy Ximiorepariio [9, 11]. PizHo-
MaHITTS CYIYTHIX 3aXBOPIOBaHb 1 TeHepali3allis
crerdivHOTO TIPOTIECy YacTO MPU3BOAUTH JIO Jlia-
THOCTUYHNX MOMUJIOK [3], PO3BUTKY yCKJIa[HEHD i
HECBOEYACHOTO TIPU3HAYEHHS PAIioHAIBHOTO TIPO-
TUTYOEPKYIHO3HOTO JiKyBaHHs. Y c(hOpPMOBAHKX
yMoBax 60poTh6a 3 Ko-iH(EeKI€ moTpedye BAKUTTS
AKTUBHUX 1 ITiJIECTIPIMOBAHNX T1aTHOCTUYHUX, JIKY-
BAJIBHUX i MPOMITAKTUIHUX 3aX0/IiB, A peasizarii
SKUX HeOOXiHI rMOOKi 3HAHHS CHeIiamicTiB ycix
JIKYBaJbHUX 3aKJAIIB. Y 3B’SI3KY 3 IIUM BUBUEHHS
KJiHiKO-miarHoctTnunnx o3Hak TBM/TBME wmae
BaKJIMBE 3HAUEHHS TIPU BCTAHOBJICHHI /iarHO3Y Ta
Ge31ocepe/IHbO BIIMBAE Ha e(PEKTUBHICTD JIIKYBaH-
s, 30epesKeH s IPale3qaTHOCTI i AKUTTS Halli€HTa.

Merta poGoTH — TpoaHaIi3yBaTH KJIHIKO-/ia-
THOCTUYHI BUSIBU TyOEPKYJIbO3HOTO MEHIHTOEHIIE-
damity B marienTis Ha Tai BLJI-indexrrii.

Marepianu Ta meTogu

PeTpocrekTBHO TTpoaHaTi3yBain MeIUIHY J0-
KyMEHTAIliI0 Malli€HTiB, siKi TlepebyBai Ha CTallio-

HapHOMY JIiKyBaHHi 3 TPUBOY CIEU(ITHOrO TIPo-
1ecy B JIbBiBCbKOMY perioHaIbHOMY (PTU310ITYJIb-
MoHostorigroMy 1enTpi 3 2020 10 2023 p. BigiGpasm
31 MeauyHy KapTy MAIi€HTiB i3 TYyOepKyIbO3HIM
ypaskerrsm LTHC na tri BLJI-indexmii. [Tamientam
[POBOJAWIIN 3araJIbHOKIIHIYHE 0OCTEKEHHS, MiKPO-
ckoriute (3a Ilitem—Hinmbcernom), MOTEKYIISIPHO-
reretuune (GeneXpert MTB/Rif) i kyasrypanbie
nocJtikenns na TBepanx (Jlesenrreiina—€Emcena)
ta pinkux (BactecMGIT 960) sxuBunbHux cepeno-
BUINAX, a TaKOoXK JiHiliHWA 3oum-anamisz (Hain
Lifesciences) cnuHHOMO3KOBOI PiAuHy, XapKOTUH-
HsI/TIPOMUBHUX BOJ OpOHXIB, GiomciiiHoro/pesex-
[ITHOTO MaTepiaTy Ta iHMUX PiANH 3TiHO 3 YUHHU-
MU CTaHzapTamMu. Y pasi OTpUMaHHS MTO3UTUBHOTO
PE3YJIBTaTy MOJIEKYJIIPHO-TEHETUYHOTO Ta,/ab0 KyJIb-
TYPaJIbHOTO IOCJI/PKEHHS TPOBOIUJINA TECT Me-
JIMKAMEHTO3HOI 4y TJIUBOCTI 10 TPOTUTYOEPKYIHO3-
nux npenapatis (IITII). 3acTocoByBam MaraiTHO-
pesonancuy Tomorpadio (MPT) ITHC, cnunromos-
KOBY TMYHKIIiTO, peHTTeHorpadiio Ta KOMITIOTEPHY
ToMorpadiio OpraHiB rpyAHOI TOPOKHUHM, YIBTPA-
3ByKOBe nociimkents (Y 3/]) nimbarnunux By3miB,
Mopdotoriune gocaiIKeHHsa GioIciinoro/pesex-
1iitHOTO MaTepiaay Ta iHini HeoOXiaHI 06CTeKEHHS.
3a maHumu icropiit XBOpoOW aHasi3yBajiu Taki
TTOKAa3HWKU: CTaTh, MICIle TPOKUBAHHS, BiK, THII
TbB-nporiecy, kminiuni dopmu crenudiyHOTO ypa-
JKeHHS$I, IXHIO TOIIMPEHICTb, CYMYTHIO TMATOJOTIIO,
TSUKKICTh CTaHY, KJIIHIYHI CHHIPOMU, 1XHI O3HAKH Ha
MOMEHT rocIriTasisalil 10 CIeriajai3oBaHoro Meny-
HOTO 3aKJIa/1y, TaHI HEBPOJIOTTYHOTO OTJISITY, PEe3YJib-
tatu MPT ronosu, pearrenosoriunoro i KT gocin-
JK€Hb OPTaHiB TPYMHOI KJIITKU, TPUBAIICTD MTPOIIECY
JI0 BCTAHOBJIEHHS J1iarHO3Y, KiJbKICTb JIIXKKO-/HIB,
HagBHICTH O(IIIITHOTO TpaIleBAAIITYBaHHS Ta (haKkT
BCTAaHOBJIEHHS TPUBAJIOI BTPATH TIPAIE3/IATHOCTI.

PesynbraTtu Ta 06roBopeHHs

Ananiz cTpyKTypu crenu@iyHoro ypaskeHHS
HHC y BlJ/I-mosutuBnmx mamientis y 2020—
2023 pp. (mig yac marAEeMil KOPOHABIPYCHOI XBOPO-
61) BUSBUB, 1110 Mailke B ycix ocib (97 %) kiiniu-
Hoto dopmoio 6y TBME, B ogHOMY BHUNaaKy —
Th-ennedarit. lle cBiguuTh PO HECTIPUATIUBHII
1aToMoph0o3 3aXBOPIOBAHHSI B CYYaCHUX YMOBAX, 1110
Moxke OyTH TOB’si3aHO 3 mepebGossMu B poboTi
TB-coy:k6u yepe3 KOPOHaBIPyCHY XBOPOOY, OCKiJIb-
KU MeHiHTOeHIedaTiT € BapiaHTOM ITPOTPECYBAHHST
TB-meninrity. JIumre B 13 % sunankis TBME miar-
HOCTYBAJIU SIK camocTiiiny dhopmy, y 32,2 % BusiBu-
au noexuannsg TBME 3 quceminosanum T nerens,
y 2 i3 HUX MaJIo MicIle YCKJIaIHEHHs CTIelTudiaTHum
TJIEBPUTOM, B OTHOMY BUTanky — 3 Tb mepudepuu-
nux jgimdatnanux BysmiB (I1JIB). Kpim toro, B 13
(41,9 %) oci6 TBME moeanyBaBcst 3 MiiapHIM
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B [HTOKCUKAIIHHUI CHHAPOM

[0 BpouxosereneBuii CUHHAPOM
B Cumvrromokromiuteke mpn ypaskernni [ITHC

V] Intokcukaniiinuii + ypaxenus [[THC +
+ GPOHXOJIETeHEBUIT CHHAPOMU
[ THTOKCUKaNiitHUIT + GPOHXOJIETEHEBHUI CUHIPOMEI

Puc. 2. KniniuHi cungpomm y BUI-no3uTuBHUX NauieHTiB i3
Ty6epKyNbo3HUM MeHiHroeHuedanitom npu rocnitanisauii
B cneyianizoBaHui crayioHap, %

MIPOIIECOM Y JIETEHSIX, 3 HUX Y 6 BUIIAJIKaX y MPOIleC
Oynu sanydeni IIJIB, y 3 — BHYTPilIHbOIpY/IHI
mimbarnani Bysnu (BIVIB), y 1 — Bigbymocst morm-
PEHHsI Ha TIPaBUH HUKHBOYACTKOBUIT OPOHX, IIe
B 1 — na Bci rpynu jgiMdarnunnx Bysiais (BIVIB,
AKCUJISIPHI, Me3eHTepiasibHi, 3a04epPeBUHHI, MAJIOTO
taza). [udinprpatusuuii Th mpasoi nerewni, 11JIB,
noegHannii 3 TBME niarnoctyBasu jiniiie B 0JJHOTO
narienta. Y Tppox oci6 Busiieno TB ycix rpym
nimdarnunnx Bysiis (JIB) 6e3 Th nerenesoi joka-
mizarii (puc. 1). ogo cmenudiynoro mpoiecy
I[IJIB, To HaituacTinie JiarHOCTYBaJM ypaKeHHS
akcuyspuux (28,6 %) i mesentepianbuux (21,4 %)
JIB. Y 8 (57,1 %) mnaiienTiB BUSBUIN Pi3He TOEJ-
HaHHA crennuhivHOTo ypaskeHHs Kibkox rpym [1JIB.

[lomxo yckaaguens, To TBME yckmagnueest B 5
(16,7 %) oci6 nabpsikom/mabyxamtsim ['M, remiruie-
rieio, adasieio, mapamnapesamu.

PosIoz1is marienTiB 3a/1e;KHO Bi THITY TyOepKy-
Jibo3Horo mportecy: y 80,6 % cnerudiunumii mporec
piarnoctysasu Brepiie, y 10 % — tun Th-ypaxken-
HS BUSHAYWJIU K PENUIUB, Y 1 — IK pU3UK MYJTBTH-
pesucteraTHoro Th, me B 1 — Ak mpeposmupeny
pesuctenTHicTs TD, y 2 miarnocryBamm Th i3 mmo-
JKMHHOIO Jiikapcbkoio cTifikictio MBT no nporu-
TyGEPKYIbO3HUX MPEraparis.

Yeranosaeno, mo cepex 31 BlJI-mosutuBHOTO
marienTa 3i cruermudivauM ypakeHHsIM MO3KOBUX
o6osonok i ITHC nepeBaxarmu qomosiku (77,4 %)
ta Micbke Hacesenust (80,6 %). BikoBwuit mpodisib —
Bix 27 1o 55 pokis, cepenHiii Bik — 39 pokiB.

IIpu rocmitamizarttii B creriajizoBaHuii Meany-
Huii 3akaaz y 6isbocti (58,1 %) marieHTis 3araib-
HUiT cTan 6yB cepeHboi TsKKocTi, y 41,9 % — sk~
kuM. Boxnouac 20 (64,5 %) oci6 BigzHauyasu
TOCTPHIT MOYATOK 3aXBOPIOBAHHS, Y PELITH XBOPoOa
posmovanacs nocrynoso. Haituacrime (87,1 %) y
MAIEHTIB KJIIHIYHO CIIOCTEPITa/iv IHTOKCUKAITIHHUI
CUMIITOMOKOMILTEKC, v 83,9 % — BupasHi BUSBU
ypaskennst ITHC, y 20 (64,5 %) — cumntomu GpoH-
XoJiereHeBoro cuuapomy (puc. 2). ¥ 58,1 % sunan-
KiB 3apeeCcTpPOBAHO TOEIHAHHSA BCiX 3a3HAYCHUX
cuuzgpoMis, y 19,4 % — moeaHaHHS KIIHIYHIX
CHMIITOMIB iHTOKCHKAI[ITHOTO CUHAPOMY 3 OPOHXO-
JereHeBUMH. HaftyacTimmm KJIIHIYHUM BUSIBOM
IHTOKCHKAI[IITHOrO crHApOoMy OyJia 3arajibHa caab-
kictb (96,3 %), cy6dhebputiter 3adikcysas B 26 %
HaIfienTiB, BTpaTy Macu Tima — y 22,2 % (neski
TAIIEHTH Pi3KO BTpavyay Macy Tija), MTIUBICTb —
y 18,5 %, ¢bebpuiibHe TiABUIIEHHS TEMIIEPATYPH
Tima —y 18,5 %, y mooAnHOKNX BUTIAIKAX — CepIie-
OUTTSI, BHUKEHHSI AIleTUTY, BUPa3Hy BTOMJIIOBA-
HiCTh. DpoHXoJsiereHeBUil CUHAPOM XapaKTepusy-
BaBCsI HASIBHICTIO KatwIio (y 65 %), 3aIUIIKOIO TPU
(disnuHoMy HaBaHTakeHHI (y 45 %) Ta B CIIOKOI
(y 25 %), B ogHOMY BUTIQIKy — OOJIEM y TPYAHIN
kmitii. Hattuactimmuvmu BugBamu ypaskeraus [[THC
GyJin rosioBHuit 6ib (73,1 %) Ta 3aaMOpoOYEHHS
(57,7 %), 3 OMHAKOBOIO YaCTOTOIO 3aPEECTPYBAIIH
MOPYIIeHHST am’s1Ti Ta HyAoTy (1o 25 %). ¥ nooau-
HOKUX BUIIA/[KaX BUSIBJISLIU TIOPYIIEHHS MOBH, CHY,
6moBanus (o 11,5 %), a Takox 30yiKeHiCTb
(7,7 %), cynomMHi CKOpPOYEHHST, OHIMIHHS KiHI[iBOK,
3HMIKEHH ciryXy (1o ogHomy Bunaaky). Ha 6inb y
KiHIliBKax i 30ibIneHHs akcuasipaux JIB ckapsxu-
JIVCA TIO /IBA TAIli€HTH.

[Ipu "eBposoriunOMy Ol BUABUIN, IO B 11
(35,5 %) martientiB 0yJi0 TOPYIIEHHST CBiZIOMOCTI,
y 45,5 % i3 nux — cruryrana cBigomicTb (06Hy6iIsI-
1ist), 54,5 % nepebysasnu B conopi. B oxHoro marti-
enra BusBuiM rasoruraitii. Hlicrs (19,4 %) oci6
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[P BCTYIII 10 cTaiionapy Oy/u B cTani 30y1:KeHHs,
16,1 % — "ekpuTHYHI MOAO cBOTO cTamy, y 13,0 %
CrioCcTepiraiu 3unxkenns inresiekry, y 16,1 % — naBo-
GivHY ITiIKOPKOBY CUMIITOMATHKY, y 35,5 % — iHTeC-
TUIHHUI TpeMop KiHIiBok. Y 9 (29 %) naiienTin
CYXOKMJIKOBI pediekcu Oy Bucoki, y 19,4 % —
MOJIIKIHETUYHI, 110 OJJTHOMY BUTIAJKY — HU3bKi Ta
BifcyTHI. Acumerpito o6uddst BUABUIU B 6
(19,4 %) ocib, atakcito i mapes CTOI — 3 OJIHAKOBOIO
vactoToto (110 9,7 %). [I'ate (16,1 %) naiienTis Ha
OTJISAJl pearyBajid 3arajibHOIO Tinepcresi€. Y 1o-
OJIMHOKUX BUIAIKAX 3aPEECTPYBAJIU TOPUIOHTAIIb-
HUH HicTarM, oAHOOIYHIH reminapes, adasiio, mipa-
Mi/Hi 3HaKH 3 060X GOKIB, MiEPTOHYC M'sI3iB PYKH.
[TosutuBHi cumntomu Kepmnira i bpyasuncbkoro
BUSIBJISIIA 3 OJIHAKOBOIO 4actoroio (1o 32,3 %).
Y 8 (25,8 %) nattienTiB crioctepiraiu NO3UTHBHUI
cumnrom Babincokoro, y 7 (22,6 %) — mo3uTuBHMI
cumntom lITprommens, y 1 — nosutuBHUi cumI-
toM Poccomino. ¥ 5 (16,1 %) oci6 ycranoBusu
PUTIAHICTH M'I31B TOTHIUIL +3 CM.

g yrounenus crnenudivHoro ypaxkenus 11
(35,5 %) nariientam Buxkonaan MPT rososu, i3 nux
y JIBOX BHUTAJKAX i3 KOHTpacTyBaHHSIM. Y 45,5 %
XBOPUX BUSBJIEHO MHOKMHHI BOTHUIIEBI TiHI Peyo-
BuHu ['M pi3HOI iHTEHCUBHOCTI Ta JIOKaJi3allii, o
B 2 i3 HUX TPAKTYyBaJIU K O3HAKW HeHpoiHdeKIrii
I'M — netipoTokcomniazmos. Pinko aiarHocTyBaImn
O3HaKN MYJBTHU(OKATHHOTO ypasKeHHs CylpaTeH-
TopiaibHUX Ta iHGpareHTopiasbHux Bifmiaiz I'M
i3 mopymiennsM TemartoeHiedariaHoro 6Gap’epa,
3aMiCHY 30BHIIIHIO Tifipoiiedatiio, Hepoaerenepa-
TUBHI 3MiHM, TiIIepocTO3 JOOHOI KiCTKU, ABOOIYHI
mramonofioHi cybaypaabHi remMaromu, aTpodiro
MiBKYJIb MO30YKa.

AHAaJi3 TaHUX OTJIAZ0BOI peHTTeHoTpadii OpTaHiB
IPY/IHOI KJIITKM TTOKa3aB, M0 HAWYaCTIIIMMU PEHT-
FEHOJIOTIYHUMK O3HaKaMu OyJii BOTHMIIEBI TiHi
M’sKoi Ta cepeninboi intencuBHocTi (y 12 (46,2 %)
marienTis), mpu mpomy e y 5 (19,2 %) xBopux
BOTHUIIEBI TiHi 37iBajncs, a B 1 Maau moaiMopd-
HU XxapakTtep. [HbITBTpaTUBHI 3MiHU [IIaTHOCTYBA-
JIU B OTHOMY BUTA/IKY. KpiM TOTO, BUSABJIAIN MTOCH-
JieHHst JiereHeBoro maimonka B 10 (38,5 %) ocib,
JIeTeHeBUIl MAIOHOK, 7ehOPMOBAHUI 32 PaxXyHOK
iHTEepCTUIiNHNX 3MiH, — 1e B 10 marienTis, Jyiere-
HEBUIT MATIOHOK, Ie(pOPMOBAHWH 32 paXyHOK ITE€PH-
OpomxiambHux 3mim, — y 3, eiement Hibposy — y 2,
MOEHAHHA IHTEPCTUIIITHIX, THEBMOCKJIEPOTUYHUX,
nepubpoOHXiaIbHIX 3MiH Ta eJeMeHTIB (hibposy —
y 5. Mani moxo mudysHo 36araueHoro JereHeBoro
MaUIIOHKA BUSBJICHO B 5 0¢i0. Y NOJOBUHU TTAIIEHTIB
(13) xopeni 6ysn HeCTPYKTYPHI, Y 3 — ogHOGIUHE
PO3IMUPEHH KOPeHd i Horo iHndiasTparisa, vy 2 —
KopeHi Oy Tskucti, y 1 — yurinbaeni. OgHo6iumny
3amaJIbHy PEAKINiIo TIIeBPU 3 MOKJIUBOIO HASIBHICTIO

O 1o 5 quis

B Bix 1 10 2 THK

M Bix 3 Tiok 10 1 Mic
W iz 2 10 3 Mmic

O 1o 6 mic

Puc. 3. TpuBanictb Ty6epKynbO3HOr0 Npolecy
[0 BCTaHOBNEHHA cneyudivyHoro aiarHosy
y BUI-no3utuBHMX nauieHTiB, %

eKCy/IaTy AIarHOCTYBaJId B 2 BUIAIKaX, OMHOOIYHY
obuitepailiio Kocto-giadparMaabHOro CUHyca Ta
CILTOMIEeHHS AiadparMu 3 MiATATYBAHHSIM KYTIOJa
Bropy — 1o 1 BUTIaJIKY.

Kpim toro, 9 mamientam mposenu KT opranis
IPY/IHOI KJIITKU Ta 3aPEECTPYBAJI BOTHUIIEBI TiHi B
5 BUMAKaX, y 2 13 HUX i3 TiMpaaeHomatieio cepeao-
CTIHHS, MHEeBMOHIETOAIOHUI iHbiabTpaT 3 JMimMdba-
JICHOTIATIEI0 CEPEe/IOCTIHHS — y 2, 03HaKK GPOHXO-
aNbBeOJIiTY crenmudiunoi mpupoaun — me y 2.
[Mposenennsa Y 3/] mimbatuaaux By3miB y 9 mairi-
€NTIB BUSBUJIO O3HAKH JIiMpaieHomnarii 3aJesKHO Bif
JIOKaJmi3allii mporiecy.

[IpoBesmn ananiz tpusasiocti Th mnporiecy Bia
HOSIBU TIEPIITMX CUMITTOMIB XBOPOOU /10 BCTAHOBJICH-
g crernudivnoro aiarnosy (puc. 3). Hafimenmia
TPUBAJiCTh — 5 AHIB OyJia B 3 MaIli€HTiB i3 TOCTPUM
IMOYaTKOM, TOCHITaJi30BaHUX y TSKKOMY CTaHi
(mBOE) 1 B cTaHi cepelHbOl TSKKOCTL. TpuBaicTh
Bix 1 10 2 Tk — y 7 (22,6 %) naiieHTis, Big 3 THK
no 1 mic —y 10(32,3 %), Bix 2 no 3 mic —y 9 (29 %).
[IBo€ mallieHTiB, rocHiTaNi30BaHUX y CTaHi cepell-
HBOI TSKKOCTI, BiZI3HAYAH TTOTiPIIEHHS 3araJTbHOTO
CTaHy TIPOTSTOM OCTaHHIX 6 Mic, OJTHAK 110 MEIUYHY
JIOTIOMOTY HE 3BEPTAJIUCS.

Bapruit yBaru ¢axt, mo B JKOAHOTO TMalli€HTa
TB-mporiec 6y/b-sKOi JToKami3allil He AiarHoCTyBa-
qm 'y dasi nectpykitii. [Ipu nbomy MBT BusiBun y
45,2 % BUTAJIKIiB, Y BCIX TIAIIEHTIB — 3a JOTMTOMOTOIO
MoJsieKyIsipHO-TeHeTnyHOro Metoxy (GeneXpert
MTB/Rif) cmrHOMO3KOBOI pifnHu 1/a00 XapKo-
tuHHA. KpiM TOTO, BUSABJIEHO TIO OJJHOMY BUTAJIKY
MO3UTUBHOTO PE3YJIBTATY TIPH OAKTEPIOCKOTIITHOMY
JIOCJIJIKEHH] JIIKBOPY 1 XapkoTuHH4. /[iarHo3 mij-
TBEPAWJIN 32 JIOTIOMOTOIO0 KYJIBTYPaJbHOTO IOCJIi/I-
skeHHs xapkoTunus (y 5 oci0) i niksopy (y 3). IBom
mamiedTaM BUKOHAJIM TiCTOJOTIYHE MOCJIIKEeHHS
Giomnciitnoro marepiany 6ponxa i JIB s BcraHos-
JIeHHS creru@ivHOTO XapaKTepy YPaskeHH:I.

Y 80,7 % Bumajkis, kpim ko-irdexnii TH/BIJI,
OyJia nasiBHa cymytist narosoris. Tak, B 11 (44 %)
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0cib BUSIBIIIN 3aXBOPIOBAHHSI OpraHa 30py y BUTJIsI-
Jli aHriomaTii CiTKiBKH, aTpodii 30pOBOTO HEPBA,
KOPOTKO30pOCTi, y 40 % — maToJsioriio NuIyHKOBO-
KHUITKOBOTO TPaKTy (TOKCUKO-aTiMEHTAPHUI Tema-
THUT, P03, TAHKPEATHUT, XoenucTut), y 10 narien-
TiB — MATOJOTII0 KPOBOTBOPHOI cucTeMu (aHeMis
pi3HOTrO rene3y, HeXOKKiHChKa JiMpoMa), y TT0011-
HOKMX BUITaJIKaX — XBOPOOM CEPIIEBO-CYMHHOI Ta
€H/IOKPUHHOI CUCTEM, OpraHa CJyXy, Mapa3uTapHi
3aXBOPIOBAHHS, KaXeKCil0, HAPKOMAHIIO.
Ypreurroio rocritasizaris Oyiaa B 12 (38,7 %)
oci6, pemTy MamieHTiB ToCHiTaIi30BaHO TJIAHOBO.
TpuBamicTh mepeOyBaHHS B CTallioHapi CTaHOBMJIA
Biz 23 o 199 nHiB, y cepearboMy — 75 JTisKKO-/THIB.
Y nonax noosunn (58,1 %) narientis OyJa BcTa-
HOBJIEHA TPYTa iHBATITHOCTI, i3 HUX il Yac mepe-
OyBaHHs B crieltiasizoBanomy 3akuazui 12 (66,7 %)
«OTOJIOCUJTUY TIPUCBOEHHS IPYIIU B 3B’SI3KY 3 HAsIB-
HICTIO O3HAK TPWBAJOl BTpPATH IIpale3/laTHOCTI,
perra TaIiedTiB Oy KOMicoBaHi 3 BHU3HAHHSIM
Hempare3/laTHUMH JI0 BCTYITy B cTartionap. Jlurmre 9
(29 %) oci6 mparesmgataoro Biky Oyiu obiriiino
rpaiieBjanToBaHi, yepe3 Th y HUX BUHUKJIU HE3BO-
POTHI 3MiHM, SKi TIPU3BEJH 10 BTPATH TIpale3aar-
HOCTI Ta BCTAHOBJICHHS TPYIU 1HBAJIIHOCTI.
Takum uunom, TH y BlJI-mosutuaux ocib €
OJIHIET0 3 BayKJIMBUX MPobIeM He Juiie B YKpaiHi,
a1y cBiTi. ¥ 3B’43KY 3 MaH/ieMi€io KOpoHaBipycHOI
XBOPOOHM Y CBITI CITOCTEPIraloTh MMiIBUIIEHHS 3aXBO-
pioBanocTi BlJI-indexmii i Th, a Takox yactoTn
iXHboro moeanannsd [7, 12]. Y Hamomy mocimKen-
Hi BCTAaHOBJIEHO, TIIO HAWYACTIIIOIO KJITHIYHOIO (hop-
Moio OyB MeHiHTOeHIledaIiT, SIKUH TTOEIHYBaBCI
MIePeBaKHO 3 ANCEMIHOBAHUM 1 MiJIIADHUM YpasKeH-
HAM OPTaHiB JIUXaHH:, a 3 MM03aJeTeHEBUX JIOKAJTi-
3aritt vacrimne Bugsistan T I1JIB, 1o y3romxyeTs-
cs 3 mannmu B.I1. Menpauka i criBasr. [2]. Y mopis-
HAJBHOMY aHaJIi31 KJIIHIKO-eTiIeMiuHOl CUTYaIlii 3
ko-iadexitieio BIJI i Th, nmpoBenenomy B Kuesi,
BUSBJIEHO 3HAUHY YACTKY TeHepaIi30BaHUX 1 M03a-
sereneBux Gopm TbH [1], oo € ckmagHUMU IS
CBOEYACHOI IIaTHOCTUKHU. Maif:ke y KOXKHOTO JIPyTO-
ro BIJI-nosutuBHoro naiienra Th-ypaxkenns mif-
TBEPJUKYBAJIU MOJIEKYJIIPHO-TEHETUYHUM METO/IOM.
Kuiniuna xapruna i xapakrep mepebiry TEME vy
BlJI-no3uTuBHUX NAITiEHTIB PI3HOMAHITHI B PE3yJTh-
Tati mosiMopdizMy MaToMOPOJIOTIYHUX 3MIiH i
3ajeskaTh Big Oaratbox mpudnH. TocTpuil moyaTtok
TB, nagsHicTh y 6iabirocti BIJI-mosuTuBHUX 0Ci0
BUSIBIB IHTOKCHUKaIliiiHoro cuuapomy, v 83,9 % —
osnak ypaxkenus [[HC Ta B KokHOTO ApyTrOTO —
MMOEIHAHHS KIJTbKOX CHHIPOMIB TIPH TOCITiTaIi3alil
B CTallioHap, HAABHICTb CYIYTHIX 3aXBOPIOBaHb,
0JIIroGaAMIAPHICTD, HEBUPA3HI PEHTIeH-TOMOIPA-
(iumi o3HaKM ypaskeHHsI OPraHiB [UXaHHs CIIPUYH-
HUJIW JIaTHOCTHYHI MOMUJIKH, GiJIbITY TPUBAIICTD

Tb-nportecy (Bin 2 1o 6 mic) y 35,5 % BUNaJKiB,
nomupenas: Th-iHdekii, po3BUTKY YyCKIaTHEHb,
TpuBasoro (moxax 2,5 mic) nepeGyBaHHs B CTallio-
Hapi Ta 3HMKEHHs/BTpaTh rpanesgaTaocti B 58,1 %
BUIAJKIB.

[Mornubienus npobaeMy MOEHAHHS [BOX ME/IH-
KO-COITiaThHIX iH(EKTIiH Ha cydyacHOMY eTarli 3yMOB-
JIFOE aKTyaJIbHICTh GOPOTHOU 3 HUMU SIK BaXKJIUBOTO
KOMITOHEHTA KOHTPOJIIO 32 CTAaHOM ellijieMili y cBiTi
Ta 30KpeMa B YKpaiHi, CKJIAIOBY KOMIIJIEKCHOI
Me/IMYHOI JIOTIOMOTH TIAIliEHTaM, IXHBOTO JIOTJISTY Ta
HiITPUMKH, 0COOJIMBO B YMOBax BiiitHU B YKpaiHi.

BucHoBKuU

Yeranosieno, mo B 97 % BUIIaAKiB KJAIHIYHOIO
dbopmoio y BlJI-nosurusnux oci6 6y TEME, 1o B
86 % BUTIA/IKIB MOEHYBABCS 3 YPAKEHHAMU 1HITHX
oprauiB, 30kpeMa Jiereib — y 88,9 %, pisuux rpyn
JIB — y 51,9 %. Haituacrie aiarnocrysanu ypa-
xennst akcussipanx JIB (28,6 %) ta mesenTepiasib-
nux JIB (21,4 %), y 57,1 % Bunajkis — pisue noen-
HaHHA crienudivHoTo ypaskeHH Kiabkox rpyt [LJIB.
Ty6epkynbosme ypaxkenns I'M dacrite giarsocTy-
Basin y BlJI-nmogutuBHuX vosoBikis (77,4 %), Metr-
kautmiB Mmicra (80,6 %), cepenmiit BiK SKUX —
39 pokis. Y 6Gizbirocti namientis (80,6 %) creru-
(hiunuii iportec BusiBuiM Briepiie. Y 13 % Bunajakis
JIarHOCTYBAJIU XiMiOPe3UCTEeHTHI (hPOPMIL.

JIBO€ mallieHTiB, rOCIiTAIi30BaHUX Y CTaHi cepeji-
HbBOI TSZKKOCTI, BiZI3HAYAIN TTOTiPIIEHHS 3aTaIbHOTO
CTaHy MMPOTATOM OCTaHHIX 6 MiC, OIHAK 11O METUIHY
JIOTIOMOTY He 3BepTajucs, a B 29 % BUMAAKIB cIie-
nudivynuil mpoilec TpUBaB BifA 2 10 3 Mic, MO PU-
3BeJio 710 TeHepadizaitii Th-iadexiii B pisni opranmu,
POBBUTKY ycKIaHenb y 16,7 % BUMa/KiB, TPUBAJIO-
IO CTAITIOHAPHOTO JIIKYBAaHHS Ta 3HUKEHHS /BTPaTH
rpale3aTHOCTI y KoskHoro apyroro BlJI-indiko-
BAaIoro HaIficHra.

TyGepKyIbo3Huil mporiec Oyb-saKOi JoKai3alii
y asi gectpykiii He miarsocryBamu. Y 45,2 %
Buna/ikiB MBT BUsBUIN Y CHUHHOMO3KOBIH piinHi
i/abo xapkoTuHHi 3a foromoro metoxy GeneXpert
MTB/Rif. [Ina BcTaHoBIeHHS crenudivHOTO Xa-
paKkTepy Ypa’KeHHS JBOM TAI[iEHTaM MPOBEJH Tic-
TOJIOTIYHE AOCHizKeHHs GionciiiHoro Marepiairy
6ponxa i JIB.

Ha niporiec miarnoctuku crermudivaoro ypasken-
HS BIUIMBA€ HASIBHICTH CYIIyTHBOI MATOJIOTII, SKY
pugBmin B 80,7 % Bumnaakis. Mailyke B KOKHOTO
npyroro BlJI-mo3uTuBHOTO mMaii€eHTa Majo Miciie
3aXBOPIOBAHHS OpTaHa 30Py, IMJIYHKOBO-KUIITKOBOTO
TPAKTY i KPOBOTBOPHOI CUCTEM.

HaituacTimumu peHTreHOJOTIYHUMA O3HAKaM U
ypaskenns oprauiB auxanusg y BlJI-mosutnsaux
oci6 i3 TBME 6yau Bornumiiesi Tini mM'skoi Ta
cepenaboi inTeHcuBHocTi (y 46,2 %), BorHumieni
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Tini 3uBHOTO XapakTtepy (y 19,2 %), migcunenns MOEIHAHHSA iHTEPCTUIIMHUX, MHEBMOCKJIEPOTHY-
sereneBoro Maonka (y 38,5 %), neopmoBaHuii  HUX, IEPUOPOHXiaTbHUX 3MiH Ta eJIeMeHTiB (hiOpo-
JIereHeBUI MaJIIOHOK 32 PaXyHOK iHTepCTUIiiHuX 3y (y 3), Audy3Ho 306arayeHnii JereHeBuil MaJIioHOK
3min (y 38,5 %) abo BHACTIIOK mepubpouxiasbaux  (y 5). Y MOJOBUHU MAIIEHTIB KOPeHi Oyin HECTPYK-
smin (y 3 Bunagkax), eixementu ¢ibposy (y 2), TypHi.

Konduaikry intepecis Hemae.
Vuacrtp aBTOPiB: PO3POOKA KOHIIEMNIIT OCTi/UKeHHsT, Habip MaTepiaiy, aHami3 qaHuX, Hanucanus rekery — 3.1 [Tickyp; orisiz sitepary-
pu — 3.1 Ilickyp, O.€. Beroynes; penaryBanis TekcTy, dhinaabie 3atBepapkents — M.1. Caxemanmsizmi.
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Clinical and Diagnostic Characteristics of Tuberculosis
Meningoencephalitis among Patients with HIV Infection

Tuberculosis (TB) is the most frequent opportunistic infection among HIV-positive patients in all
countries of the world. The spread of the TB/HIV epidemic is an objective threat on a national scale and
continues to negatively affect the working and reproductive potentials of the population of many countries
of the world.

Objective — to analyze the clinical and diagnostic manifestations of tuberculous meningoencephalitis in
patients with HIV infection.

Materials and methods. We analyzed the medical data of patients who were in hospital for a specific
process at the Lviv Regional Anti-TB Center from 2020 to 2023. 31 medical records of patients with TB of
the central nervous system (CNS) against the background of HIV infection were selected. General clinical,
microscopic, molecular genetic, cultural, morphological studies, linear probe analysis and X-ray instru-
mental examinations were carried out according to current standards.

Results and discussion. The analysis of the structure of a specific lesion of the CNS found that in 97 %
of cases the clinical form of HIV-positive was TB meningoencephalitis, which in 86 % was combined with
lesions of other organs (lungs, different groups of lymph nodes (LN)). Axillary and mesenteric LN lesions
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were most often diagnosed, and 57.1 % of cases revealed a different combination of several groups of
peripheral LNs. TB brain damage was more often diagnosed in HIV-positive men, city residents, of working
age. In most patients (80.6 %) a specific process was detected for the first time, in addition, chemoresistant
forms were diagnosed in 13 % of cases. It is important that two patients admitted in a state of moderate
severity noted a deterioration in their general condition over the past 6 months, however, they did not seek
medical help, and in 29 % of cases the specific process lasted from 2 to 3 months, which contributed to the
generalization of TB infection in various organs, the development of complications in 16.7 %, as well as
prolonged inpatient treatment and reduction/loss of ability to work of every second HIV-infected patient.
In 45.2 % of cases TB agent was detected in the cerebrospinal fluid and/or sputum using the method
GeneXpert MTB/Rif. Concomitant pathology was in 80.7 % of cases, almost every second observed
diseases of eyes, gastrointestinal tract and hematopoietic system. The most common radiological signs of
respiratory lesions in HIV-positive with TB meningoencephalitis were focal shadows of mild and moderate
intensity, sometimes of a confluent nature, increased pulmonary pattern or its deformation due to intersti-
tial, peribronchial changes, fibrosis elements, or a combination of these changes, half of the patients had
non-structural roots.

Conclusions. 1t is necessary to implement active, targeted diagnostic, treatment and preventive measu-
res for TB/HIV co-infection, for the implementation of which it is necessary to update information and
deep knowledge of specialists at different levels of medical care.

Keywords: co-infection, tuberculosis, HIV infection, specific meningoencephalitis.
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Oco6nuBoOCTI pO3BUTKY JiereHeBo] rinmepTeHsii
ITPU TUIEBPUTI Ta CUH7POMI IJIEBPAJILHOT'O
BUIIOTY TYOEPKY1bO3HOI'O TeHe3y

Jlerenena rineprensist (JIT') gk cungpom Moxke cynpoBo/KyBaTH HU3KY 3axBopioBanb. [Tepexin JIT y sere-
HEBY TIMEPTOHIIO0 CKJIAIHO BU3HAUYNUTH, OCKUIBKY i (hOPMYBaHHS BiIOYBAETHCS TIOCTYTIOBO Ta OXOTLIIOE 3HAYHY
KIJIbKICTh 3aXBoptoBaHb. 3 orisiay Ha 1e European Society of Cardiology sanpononysana kiacudikario JIT:
CY/IMHHI 3aXBOPIOBAHHS JIeTeHb, XBOPOOU JIIBUX BiILJIIB cepIis, JIereHeBa rinoKcist, XpoHiuHUi TpoM603 Jiere-
HEBOI aprepii, feski 3axBoproBaHHs (CapKOiL03, ricTionnTos, (hibpo3yBaIbHUN MeIiaCTHHIT, Heltpodibpoma-
TO3), Kl He 3aBXKAM ieHTU(iKyI0Th. OIHAK MicIle 3aXBOPIOBAaHD TJIEBPU Y (DOPMYBaHHI JIETeHEBOI apTepiab-
HOI Tineprensii He BUSHAYEHO, 0 3yMOBJIIOE aKTYaIbHICTh IPOOIEMIU.

Mema po6omu — Bu3HAYNTH POJTb 3aXBOPIOBAHD TUIEBPH i CHHPOMY TIEBPATBHOTO BUTIOTY TYOEPKYIHO3-
HOTO TeHe3y Y (popMyBaHHI JieTeHeBOi TillepTeH3il Ta JieTeHeBOi apTepiasibHOI TillepTeH3il.

Mamepianu ma memoou. Obcresxero 198 xBopux i3 cutapomoM 1espasibHoro sumory (CIIB), 3 Hux y 138
BepudikoBaHo TyGepKyIbo3HU maeBput. [TpaBobiuna JoKasi3alist 3axBopoBanHsa Maia micie B 97 (70,3 %)
oci6, miBobiuna — y 41 (29,7 %). Aprepianbuuii jereHeBuit (JIA) THCK BUsHaYau 3a MeTouKo0 Jlyianina.

Pesynvmamu ma o6z060penns. Y pasi nepe6iry saxsopiosanns 10 20 1i6 i npaso6iunomy CIIB JIA tuck
CTaHOBUB y cepeaHboMy 33,5 MM PT. CT., y Bumiagkax jisobiunoro CIIB — 35,5 MM pT. ¢T. 3a TPUBAIOCTI 3aXBO-
proBarts noHaz 20 1i6 npaBo6iunuii CIIB cynpoBoskyBases JIA THCKOM y cepeiHbOMY 52 MM PT. CT., a JIiBO-
Giurnit — 48 MM pr. cr. Ilicas acmipaii Bunory crpasa Tick y JIA smeHutyBases Ha 12,0 MM pT. CT., TiCJIs
acmiparii BUIIOTY 3J1iBa — Ha 9 MM PT. CT.

Bucnosexu. JlereHeBa aprepiajibHa rinepTeHsist Ma€ TEHAEHIIi0 0 36iabiieHHs. OCHOBHUMHU ii IPUYUHAMU
€ CHUCTeMHI 3aXBOPIOBAHHS CIIOJIYYHOI Ta Cy/IMHHOI CUCTeM. 32 HAIIUMU JJAHUMU, OJJHUM i3 TPUTEPIB 1OTO
YCKJIaIHEHHS € 3aXBOPIOBAHHS IIJIEBPAJIbHOI TOPOKHUHH, 10 CyIIPoBOKYyIoThesa CIIB.

KniouoBi cnoBa
JlereHeBa apTepianbHa rinepTeH3is, 3aXBOPIOBAHHSA NeBPU, CUHAPOM MIEBPASIbHOTO BUMOTY.

JIereHeBa aprepiampia rineprensis (JIAD), gx i
serereBa rineprensia (JII'), € maTosorivHuMmI
MIpoIlecamMH, SIKi B «T1apajieIbHOMY PEKUMi» CYTIPO-
BOJIKYIOTHCSI PO3BUTKOM XPOHIUHOTO JIET€HEBOTO
cepirst (XJIC) [4]. Otxe, XJIC € moennanmm maTo-
JIOTIYHUM TIPOIIECOM, ITOYATOK 1 TPUBAJICTH SKOTO
BayKKO BU3HAYUTHU, OCKIJIBKYA 3MiHU B MPaBUX BiJIi-
JIax CepIls, TTepeBaykHO B TpaBoMy ninyHouky (I11IT),
PO3BUBAIOTHCI TIPU Iill (HOpMi 3aXBOPIOBAHHS
[OBLJIBHO, 1[0 ACOLIIOETHCS 3 XPOHIUHUM mepebirom
3axBopioBanns. «CepiieBa CKJIaZ0Ba» XBOPOOH

CYTIPOBOJIZKYETHCS 3MIHOIO CEPIEeBOTO (MIITYHOUKO-
BOT0) M’s13a 32 TUTIOM HOTO TinepTpodii, y moab-
oMY — AWJIaTallii 3 ANCTPOMIYHUME ITepeTBOPEH-
HSMHM BHACJIJIOK TilMOKCii Ta PO3BUTKOM HOTO
HEIOCTATHOCTI 3 JIeTaJIbHUM HacJiIkoM. «JlereneBa
ckaagoBay XJIC — 3Mminu OymoBU cepeiHix i apio-
HUX CYINH MAJIOTO KOJia KpOBOOOITY, SIKi CyTIPOBO/I-
JKYIOTbCS 3MEHIIEHHSIM 1XHBOTO IIPOCBITY, TMOPY-
MEeHHAMU TIPOoIlecy OKCUTeHallil Ha PiBHI apTepio-
Jla—aJTbBe0JIa, BIIMMOBIHO, TITOKCEMIl, STKa CIIPUYH-
HsI€ sIBUIa OPOHXOCIA3My i apTepioJiocrasmy.
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[TaTodiziomoriyHo 11e CyTTpOBOIKYETHCS ITiIBUTIEH-
HSIM THCKY B MAJIOMY KOJIi KPOBOOOITY, sSIKWil 1epe-
naetbesa Ha JereneBy aptepiio (JIA). Ilocrifina
pobota M'si3a MPaBOTO MIIYHOYKA 3 IMOOJIAHHS
OTIOPY TIi/IBUIIEHOTO THCKY CHPUYNHSE B HHOMY
3a3HaveHi 3MiHU. TakmMm ynHOM, MaTOdi3i0M0TiuHI
HOPYIIEHHST B MAJIOMY KOJIi KPOBOOOITY Ta cepiieBo-
My M'si3i O6’€[HYIOTBCS B E€IUHUIA MATOJOTIUHIIT
KOMIIJIEKC, BUBUYEHHIO SIKOTO MIPUCBSYEHE I1€ T0CTiI-
JKeHHS [3].

Yacrora XJIC B ocTanHi 1eCATUIITT Ma€ TCHICH-
IiI0 /0 3POCTaHHS, OCKIJTbKM BOHA, SIK YaCTKOBO
0OTPYHTOBAHO BHIIlE, TPYHTYETHCS HAa 3MiHaX iHTEP-
CTUIIIIO JIeTeHeBO1 apeHximu. JlereHeBa mapenxima
CTaHOBUTH COGOIO CyMIilll TIOBITPS Ta KPOBI, sKa
MICTUTBCSI Y BEJTMUYE3HOMY 32 00'€MOM CYANHHOMY
Gaceitni. Came 1151 CyJIMHHA MEPEKa € TEePIIONPUYH-
HOTO MiZIBUTIIEHHS TUCKY B JIA Ta BITMBa€ HA «3yCUII-
nst» T nogosaTut el THCK, TOOTO OIIip, 10 3a110B-
HEHHsSI KPOB'I0 OaceiiHy MaJioro KoJjia KpoBOOOirYy,
OCKIJTbKM BCi CY/IMHU JIOKAJII3yIOTbCA B IHTEPCTUILI-
aJIbHIN TKaHUHI JereHb. CaMe B Hill PO3BUBAIOTHCS
JiereHeBl TMAaTOJIOTIUHI Tpollecu, SKi OoCTaHHIMU
pPOKaMM OTPUMAJIM Yy3araJbHIOIOYY Ha3BY <«iHTEp-
CTUIliaIbHI 3aXBOPIOBAHHA»>, 30KpeMa /[0 HUX HaJie-
JKaTh CUCTEMHI 3aXBOPIOBAHHS CIIOJYYHOI TKAHIHI
Ta CUCTEMHI CYJIMHHI 3aXBOPIOBAHHSI, €TI0JIOTTIO SIKUX
He BcTaHoBJeHO. /[0 1UX 3aXBOPIOBaHb TaKOXK Bil-
HOCSITb ME/IMKAaMEHTO3HO 1H/IyKOBaHI iIHTEPCTHUITiaJIb-
Hi 3aXBOPIOBaHHS Ta IEPBUHHUN iHTEPCTUIATBHUMN
bi6pos. [Tarosoriyne migBUIEHHS TUCKY B JIA, ke
CYTIPOBOJIKY€ 3a3HAUEHI CUCTEMHI MTATOJIOTIUHi TTPO-
1[eCH, MOJKE TPATIATHICH i TPU JICTKUX iHITUX XBOPO-
Gax JIereHb 1 JIEreHeBUX CY/AMH Ta 3aXBOPIOBAHHSIX
CEPIId, 10 3yMOBUJIO HEOOXIIHICTD TIPOBECTH CHUCTE-
marusaiio JIT. European Society of Cardiology
3ampoIoHyBaJsa Taky kiacudikartiio JII
1. JIAT, o sxoi BimHeceHO BEHOOKITIO3UBHY XBOPO-

Oy Ta reMaHrioMaTo3 JiereHeBUX KarliJIspiB.

2. JIT, cipyamzena XBopobaMmu JIBUX BiAILIB cepist
(Ba KJIATafiB, JIiBOTO MIJIYHOYKA TOTIO).

. JIT ynacninok 3aXBOpioBaHb JIeTEHb Ta TITOKCEMIl.

. Xponiura Tpomboemboiuna JIT.

. Jlerenesa rinepreHsist 3 GaraTboX MPUYKH, 30Kpe-
Ma HeifenTH(hiKoBaHUX (XpOHiYHA TEMOTITHYHA
aHeMisl, CTaH IICJS CIUIEHEKTOMil, CapKoio03,
ricTionuTos i3 kaitin JlaHnrepramca, Heiipodi6po-
Maro3, XBOpoOU IUTOTOAIGHOT 3a/103H1, (hiOpo3y-
BAJIBHUIT MeIiacTUHIT To1o) [1].

Hagenena kmacudikartist JIT cBiauTh mpo pisHo-
MaHITTS 3aXBOPIOBaHb, IKi MOXKYTb MPU3BECTU [0
TTOCTYTOBOTO (POPMYBAHHS TiMEPTEH3il B MAJIOMY
KoJ1i KpoBO0Oiry. OCKiIbKM AaTOJIOTTYHI 3MIHU IPK
BCiX 3a3HAUEHUX 3aXBOPIOBAHHAX JIOKAMI3YIOTHCSI
MEPEBAKHO B Cy/IWHAX JIETEHb, TTATOTEHETUYHO ITi
nporiec 00'€AHYIOTh Y TPYILy iHTEPCTHUIIATbHUX

Q1o W

3axBOpIOBaHb. lle 3HaYHO yCKIAMHIOE AIaTHOCTUKY
ta qudepentiiiny piarHoctuky [10], ockiabku miz-
BUIeHni Tuck y JIA i, BimnmoBimaHo, y MasoMy KoJi
KPOBOOOITY B YCiX XBOPUX (DOPMYETHCS TIOCTYIIOBO.
3 orJisijty Ha 3HAYHUH 06’€M 1ILOTO KOJIa KPOBOOOITY
KOMTICHCATOPHI MEXaHi3MU 3 BUPIBHIOBAaHHS TUCKY
CTIPAIbOBYIOTH MTOTYKHO, TPUBAJINH YaC yTPUMYIOUN
jioro Ha piBHi < 25 MM PT. CT., [0 ZOCTaTHHO JJISI
3aI0BITBHOTO camMoTIouyTTs matmienTis [10]. ¥V meit
nepioz BiOyBaeThest TOpyIIeHHsT (DYHKIIT CyAnH-
HOTO EeTiTeNiIo, i/l Yac SKOTO B KPOB'sSHe PYyCJo
HAAXOAUTh 30LIbIlIeHAa KIJbKICTh Ba30aKTUBHUX
PEUOBHH, IO CYITPOBOKYETHCS CHIA3MOM JIPIOHMX
i cepennix aprepio, siki Ha TJ1i 6y10KyBaHHS (HiOpU-
HOJIITMYHOI cucTeMu (3a paxyHOK iHTiOyBaHHS
TKAaHUHHOTO aKTUBATOPA MIa3MiHOTeHY ) (POPMYIOTh
in situ MiKpoTpoMOHM, 1110 TpaHCHOPMYE JlereHese
CYIUHHE PYCJIO i3 TPUTAMAaHHOTO HOMY aHTUKOAry-
JITHTHOTO HaJAITyBaHHSA Ha MPOKOAryJsHTHe [6,
7]. iz yac Tpancdopmaliii MaIoro KoJia KpoBooOi-
ry B 75 % XBOPHX, 30KpeMa Ha YePBOHUI BOBUAK,
BUSIBUJIM BEHO3HO-BEHYJISIPHY JIETEHEBY OOCTPYK-
1mito. a1 aBTopu B yCiX NAIli€HTIB i3 CUCTEMHOIO
CKJIEPOJIEPMIEI0 TAKOK BUSIBUJIN TAKy PEKOHCTPYK-
ITi10 JlereHeBUX BeH i Beny [8, 9]. Oxnax 3 ormsamy
Ha HEYITKICTh KJIIHIYHOTO 1epebiry, moAiOHiCTh mpu
iHIIMX 3aXBOPIOBAHHAX Ta BiACYTHICTH ¥ GibIIoCTi
BUTAJIKIB MOKJIMBOCTI 3aCTOCYBATHU 30JI0TUHN CTaH-
IapT fioro Bepudikaliii giarHocTyBaTH 3a3HaYeHUH
cUHIAPOM cKJIaaHO. OcoOINBO 1€ CTOCYEThCs (hTH-
3laTpuyHOl KJIiHIKKM, a TUM Oijiblile — Xipypridytoi
(pTU310MYIBMOHOIOTIT, OCKIIBKHY ITiIBUIIEHHS THC-
Ky B JIA 710 50 MM PT. CT. IpU PO3IIMPEHNX Pe3eK-
MIMHUX BTPYYAHHSX, SIK 1 IPU THEBMOHEKTOMIl Ta
TIJIEBPEKTOMII, 1110 € [Iy>Ke TPAaBMATUYHUMU, MOKYTh
CYIPOBOIKYBATHCST HenepeabayyBaHUMK YCKJIa-
HEHHSIMU MTEPEBAYKHO 3 OOKY cepilst. 3 OTJISIY Ha Iie
B 3HAYHOI KiJIbKOCTi XBOPHX BCTaHOBJIEHHS TTOKa-
3aHb JI0 ONEPATHBHOTO BTPYYaHHS Ta OCOOGJIMBO
BU3HAYEHHSI HOTO 00CSTY € CKJIaJHUM 3aBIaHHSIM.
BpaxoBytoun MeTy HAIIIOTO JAOCTI/IPKEHHS, MU HATO-
JIOIIYEMO caMe Ha TIJIeBPEKTOMIi, SKa, Ha HAaIry
IYMKY, € (GyHKITIOHATHHO Bi[HOBHUM BTPYYaHHSM,
110 3BLJIbHSIE JIEreHIo Biz (hiOPO3HO IMEPEPOIKEHOr0
BiCIlepasIbHOTO Ta Mapi€TaIHHOTO JUCTKIB IJIEBPH,
110 hopMmye y Takux XBopux (hibpoTopakc i Hepyx-
squBicTh miapparmu. OcraHuix aBa apredarkTi 6J10-
KyIOTb (DYHKIIIIO 30BHINIHBOTO AWXAHHI B 30HI
MaTOJIOTTYHO 3MIHEHOTO reMiTopakca i 3a paXyHOK
rimokceMii Ta TITTOKCii TTOCTYIOBO MPU3BOMAATH 10
PO3BUTKY TilepTeHsii B MaJoMy KOJIi KPOBOOOIry it
JIAT. HecBoeuacHa JIiarHOCTHKA 3aXBOPIOBAHb I1JIEB-
pH, AKi CYTIPOBOIKYIOTHCS CHHIPOMOM TLJIEBPATTh-
noro Burnoty (CIIB), i HextyBaHHs MpodiIaKTUKOIO
JIAT y 3HayHoi YacTUHM TaKUX XBOPHUX Uepe3
2—3 poKM CIPUYUHIOIOTH JIETATbHUIN HACTIOK [4].

20 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopobu, BIN-indekuin ® N2 4 (59) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

Tabnuus 1. TMCK y Manomy Koni KpoBoo6iry npu rocnitanizauii xBopux Ha TY6epKyIbO3HUI NAEBPUT

MokasHnk Npaea nnespanbHa NOPOXKHUHA Jlisa nneBpanbHa NOPOXKHUHA
TpusasicTs BUMOTY, 1062 <20 >20 <20 >20

Tuck, MM pT. CT. 24—43 48—60 27—48 24—43
CepeiHE 3HAUEHHSI, MM PT. CT. 33,5+6,72 52,0 + 4,69 355+5,79 38,0 + 7,87

Mpumitka. Tuck y JIA B 340poBux 0ci6 — 22 MM pr. cT. Tak camo B Tabn. 2.

[Mogonatu Taky cUTYyaIlito MOKJIUBO JIUIITE PO3YMi-
foun matorenes JII' i JIAT.

Meta po6OTH — BHU3HAYUTH POJIb 3aXBOPIOBaHb
IUIEBPH i CUHIPOMY TJIEBPAIbHOTO BUIIOTY TyOep-
KyJThO3HOTO TeHe3y Y (hOpMyBaHHI JIeTEHEBOI Timep-
TeH3ii Ta JiereHeBoi apTepiajbHOI rinepTeHsii.

Martepianu Ta meToam

O6creskerno 198 xBopux. Ty6epKyIbO3HUI T1IEB-
purt BusiBiieHo B 138 oci6 (103 (74,6 %) wonoBikiB
ta 35 (25,4 %) xinok). IlpoBignumMu ckapramu B
ycix XBOpux OyJia 3a/iUIlIKa Pi3HOTO CTYTIE€HS, THC-
Hy4uil GiTb 3a TPYAHUHOIO YW Y JIBIl TOJOBHMHI
reMiTOpaKcy, o Mo;kHa osgcHuTH HasiBHicTIO CIIB.
XBOpUX 3 IHIMIMU TTpoTiecaMu (3JI0SKICHI yTBOPEH-
st — y 23 (16,7 %), 3axBopioBanus cepist — y 22
(15,9 %), inmi matosoriuni mpomecn — y 15
(10,9 %)) y nocipKenst He 3aydasim.

OxpiM BUKOPUCTAHHS CTAHAAPTHUX METOIiB
JocipKents, y 29 XBopux BU3HAYMJIN BMICT 3a-
rampHOl maktataerigporeresu (JI/I') i cupoBaTko-
Buii piBenb ceuoBoi kuciaotu (CCK) — Biamosiano
250—400 O/1/ni 8,6—9,5 mmounnb /a1, PiBeHb THCKY
B JIA BuBvasu 3a /lymaninnm (3a 1aHUMU CUCTEM-
Horo apTtepianbHOTO TUCKY (AT) Ta eexTpoKrapmio-
rpaMu 3a creriasbHoio dhopmyon). KosmBanus
sereneBoro AT BUBYAIW 3aJI€;KHO BiJl TPUBAJIOCTI
CIIB, sikuii CynpoBOIKYBaB TYOEPKYIO3HUI TLIEB-
put y GTU3ioTEepaeBTUYHNUX XBOPUX [2].

3 oruisily Ha BOEHHUI CTaH i 0OMeKEHHS] KOMY-
HIKaTUBHUX MOKJWBOCTEM, 1110 HE /Ia€ 3MOTH TIPO-
BOJIUTH CBOEYACHOTO OOCTEKEHHS il JIKyBaHHS
MAITiEHTIB, MU BBAKaJU 32 JOIITbHE 3ACTOCOBYBa-
TU HEIIPSIMi METO/IU JIIarHOCTUKU JIeTeHEeBUX Tilep-
TeH3ii.

OG6poOKy OTPUMAHUX PE3YJIBTATIB IIPOBOINIIN 32
JIOTIOMOTOIO OZIHO(AKTOPHOTO JAUCIIEPCIITHOTO aHa-
i3y ANOVA 3 KisTbkoMa MTOPiBHSIHHSIMU 3 BUKOPHC-
TaHHSAM mHporpamHoro sabesneuennsi GraphPad
Prism 8.0. BiaminuicTs Mijk TOKa3HUKaAMU BBasKaJIn
CTAaTUCTUYHO 3HAUyIIoI0 Tpu p < 0,05.

Pe3ynbTati Ta 06roBopeHHs
[IpaBobGiuny nokanizamiio CIIB mpu tybepky-
JIbO3HOMY TeHesi BctanossieHo y 97 (70,3 %) ocib,

TpUBAIiCTh 3axBopioBaHHs 10 20 1i6 3adikcoBana
y 40 (41,2 %) manienris, monax 20 xi6 — y 57

(58,8 %). JIiBoGiumy J0KaIi3aIio AIarHOCTOBAHO B
41 (29,7 %) obereskenoro: 1o 20 mi6 — y 28 (68,3 %),
nonaz 20 xi6 — y 13 (31,7 %).

Cepennd KibKiCTD MJIEBPATBHOTO BUTIOTY, BUA-
JIeHa B OJTHOTO XBOPOTO YOJIOBIUO1 CTaTi, IPX TIPaBO-
Giuniil okaizanii cranosuia 1009 M, mpu J1iBo-
Oiuniii sokanizaiii — 1395 M, B onHiel KiHKU —
Bigmosiano 690 i 935 mu.

3a TPUBAJIOCTI BUIOTY B IPaBill IJIEBPAJIbHIN
nopoxnuni 10 20 xi6 tuck y JIA cranoBuB 24—
43 MM pr. cT. (Y cepenaboMy — 33,5 MM PT. CT.),
nonaz 20 1i6 — 48—60 MM pr. cT. (Y cepeHboMy —
52 MM pT. ct.) (Tabu. 1). Tuck y JIA > 60 mm pr. CT.
3apeecTpoBano B 6 xBopux: y 3 (y cepeaubomMy —
56,5 MM pT. CT.) — TIpU TYOEPKYJIbO3i JIeTeHb, y
1 xBopoi (75 MM pT. CT.) — TpH JeiiomMioMaTosi
JieTen, me B 1 xBopoi (76,5 MM PT. CT.) — TIpH CHC-
TeMHOMY 4YepBOHOMY BOBYaKy, y 1 dYoioBika
(100 MM pT. €T.) — TIPU TOJIICEPO3UTI.

Bumnit y siBiii rieBpajibHill TOPOKHUHI 34 TPU-
Bastocti 10 20 116 CIPUYNHWB MiABUIIEHHS TUCKY B
JIA 27—48 mm pr. cT. (Y cepesiHboMy — 35,5 MM PT. CT.)
y 22 oci6, 46—60 mm pr. cr. (y cepemHboMy —
50 MM pr. c1.) — y 12, > 60 MM pt. cT. — y 2 (95
i 105 MM pT. CT. Tpu TYOEPKYIHO3HOMY TLIEBPUTI).

3a rpuBasiocti CIIB y n1iBiii IeBpasibHiil TOPOXK-
HuHi monazx 20 xi6 tuck y JIA 24—43 MM pr. CT.
(y cepennboMy — 38 MM PT. CT.) 3apeecTpPOBAHO
B 10 o6crexennx, 44—60 MM pT. cT. (y CepemHbo-
My — 48 MM PT. cT.) — y 3.

EBakyaiiis BUMoTy i3 mpaBoi 1ieBpaiabHOI TOPOsK-
HUHU, IIO CIIPUAJIO PO3MPABJICHHIO JIETEHI Ta <I0-
BEpHEHHIO» CepeZIOCTIiHHA Y (hi3ioIoTiTHE TOM0KEeH-
Hs, 3MeHmmmiIa Tuck y JIA B cepenapomy Ha (12,0 +
+ 1,5) MM pr. cT. ¥ 54 (39,1 %) xBopux (Tabu. 2).
Tuck 3MeHITyBaBCA y XBOPHX, Y SIKUX BiH CTAHOBUB
Io eBakyarrii Bunory > 30 MM PT. CT., HE 3MIHUBCS
TUCK y 22 MaIi€HTIB, MiIBUIUBCS TUCK Y CEPETHBO-
My Ha (9 £ 6) MM pT. cT. y 21 XBOPOTO, 1110, IMOBIPHO,
MO’KHA TTOSICHUTU 3MIIEHHAM CEPEeNOCTiHH, SKe
HaBITh MiCJII TOBEPHEHHS HOTO OpraHiB y ¢iziosno-
TivHe MOJI0KEHHS MO3Ke TIATOJIOTIYHO pedrekcyBa-
. OTKe, THCK 3HU3UBCS Y OINBIIOCTI XBOPUX
(54 (39,1 %)), 110 WATBEPIIKYE HATITY TYMKY IOJI0
BILIUBY BHYTPIIITHBOILJIEBPATIBHOIO TUCKY SIK OJIHO-
ro 3 YUHHUKIB Ha TillepTEH3IMHY PeakIliio MajJoro
KOJIa KPOBOOOITY.
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Tabnuus 2. TUCK y Manomy Konii KpoBoo6iry micna acnipauii BUNOTY y XBOPUX Ha TY6EPKYNbO3HUI NAEBPUT

MoKasHuk lpaBa nneBpasbHa NOPOKHUHA Jlisa nneBpanbHa NOPOXKHUHA
TpuBasicTs BUMOTY, 1062 <20 > 20 <20 > 20
Cepenniii Trick y JIA o acmipartii, MM pT. CT. 33,5+6,72 52,0 + 4,69 35,5+5,79 38,0 +7,87
Besimunna 3MeHIIeHHs THCKY B JIA, MM PT. CT. 12 14 9 6

Cepe/IHE 3HAUEHHSI, MM PT. CT. 21,50 £ 2,12 38,00 + 3,54 26,50 + 0,35 32,00 + 2,83
Tuck y JiereHsix, MM pT. CT. 18,5—24,5 33,0—43,0 26,0—27,0 28,0—36,0

p<00001 P=00017

60 50,0017

" p=0,0103 p=0,0391
S 40 T
=
2 30

20

10

0 _

T JITIIT

Il /0 20 21i6 npu rocmitaizarnii
[ 70 20 zi6 micast acmipartii
B nosag 20 ai6 npu rocmitanizari

nonaz 20 1i6 micsa acripartii

PucyHok. MopiBHAHHA 3MiH TUCKY B NiereHeBiit aprepii
nicna acnipauii BUNoTy y XBopux Ha TYy6epKyYNbO3HUI
nnesput

Mpuwmitka. MMM — npasa nnespanbHa nopoxHuHa; JINM — nisa nnes-
panbHa NopoXHMHa.

ITicaa eBakyariii BUIIOTY i3 JIiBOI T1JI€BPaJbHOI
nopoxkuunu THCK y JIA 3menmuBcs na 5,0—
12 MM pT. cT. (y cepenrboMy — Ha 9 MM PT. CT.)
y 23 xBopux. He aminuscsa AT y 16 xBopux, minsu-
muBcs (y CcepeiHbOMYy Ha 5 MM PT. CT.) — y 2
(pucyHOK).

Ortixe, eBaKyallisd BUTIOTY i3 MIJIEBPATTBHIX TTOPOK-
HUH [pW MPaBoOIYHIA i JTiBOGIYHINA JTOKasi3alii
cynpoBokyBanacst 3MmerntnenasaM JII. KiabkicTs
BUIIOTY B INpaBiil MJeBpajibHill TOPOKHUHI OyJia
3HAYHO OLJIBILOIO, HiZK Y JIiBiii, 1110, IMOBIPHO, MOJKHA
nosichuT 3HayHo Ginpmum (mHa 1/3) ii 06’emom.
BianosigHo, TUCK M1IEBPaJIbHOTO BMICTY Ha JiereHe-
BY NapeHxiMy cIpaBa IepeBUIyBaB TaKUi 37iBa.
Benosuuii cyauuamii 6aceitn yasiui Oilabinmii 3a
apTepiaTbHUl, OCKIIBKU OIHY apTepiio B MaJoMy
KOJII CYTTPOBOJIKYIOTD /IBI BeHU. BeHo3Hi cyiuiu He
MAlOTh CYIIIJIBHOTO M’SI30BOTO MIapy i, BiZIMOBIIHO,
JIETTIIE T /IIAI0THCS 30BHITTHLOMY THUCKY, TIIO CITPUYH-
HIOE 301JIBIIEHHST THCKY B MAJIOMY KOJIi KPOBOOOITY.

SMIIeH s cepeIoCTiHHSA BIJIMBAE HA TTOJTOKEHHS
cepIlsd i MaricTpaJbHUX CyAWH, SIKi BiJl HbOTO Bijl-
XOJISATD, 10 BIIJINBAE HA TUCK y JIA. ¥ medxux xBo-
pUX eBaKyallisi BUTIOTY CYIIPOBOJIXKYBaJIacs He JIUIIe
3MeHIIeHHsIM TUCKY B JIA, a it floro THMYacOBUM
iIBUIIIEHHSIM, 1110, HA HAIITY JIyMKY, 3aJI€3KaJI0 caMme
Bijl 3minenHs cepenoctinus. [Ipu acmipartii BUunory
saiBa JIT 36ibimmacst B 2 XBOPHX, a MMic/Is acmipa-
1ii Bumoty cripasa — y 21. Ileit dhenomen mu mosic-
HIOEMO caMe 3MIIeHHSIM CEePeIoCTIHHS, SKe P
MPaBOOIYHIX MAHIMYJISIIAX MEPEBUIINYE TaKe TIPU
JIBOGIYHUX TIPOIIEyPax 3 OISy Ha 3HAYHO OLIbIITy
KIJIBKICTb BUTIOTY cripaBa. Il[i YMHHUKM, HA Hally
JYMKY, € JOJaTKOBUMU TPUTEPHUMU UUHHUKAMU
36imbmenss JIT mpu 3aXBOpOBaHHSX ILJIEBPU TYOEp-
KYJIbO3HOTO TeHe3y, aKi cynpoBokyioThess CIIB.

BucHoBKuU

1. Aprepianbpla JiereneBa TillepTEH3isT B OCTAHHIX
20—30 poKiB Ma€ TEHACHI{IO A0 30iIbLIeHHS
nomupennst. IIpudnHoio 1bOro GiJIBIIICTh aBTO-
PiB BBA)KAIOTh CUCTEMHI 3aXBOPIOBAHHSA CIIOJIYY-
HOI TKaHWHW, CUCTEMHI 3aXBOPIOBaHHS CYAWH,
CapKoifI03, esIKi OTPYEHHS Ta JIKApChKi TIperna-
paru. OmgHak TOBiOMJIeHb PO BIIMB Ha JIT
3aXBOPIOBaHb TJIEBPAJIBHOI TOPOKHIUHU HEMAE.

2. 3axBOPIOBAHHA TIJIEBPU B YCiX BUMA/KAX CYIIPO-
BOJIKYIOTBCSI HAKOIIUYEHHSIM TLJIEBPAJIBHOTO BU-
MOTYy, KU THUCHE Ha TMAPEHXIMY JereHb, M0
CYIIPOBOJIKYETBCSI 3MEHIIEHHSIM TTPOCBITY CY/IUH
MaJIoro KoJia KpoBOOOITY, MOPYIIEHHAME CHI0TE-
JIIO CYIVH, CIIACTUYHUMM SIBUTIIAME 3 GOKY Ipi6-
HIX GPOHXIB 1 Cy/IMH Ta MOPYIIEHHSIMI OKUCHEHHST
remorJio6iHy. Lle cripuurHIOE MicIieBY TioKCito Ta
rinoKceMilo, SKi MATPUMYIOTh CIIACTUYHI ABUIIA
B MaJOMy KOJIi KPOBOOOITY, 110 MepeIacThCst Ha
JIA, 36ibiryroun i TOHYC 1 I ABUIYIOYH THCK.

3. 3MileHHs cepeIOCTIHHS CTPUYNHIOE 3MiHY PO3-
TANIyBaHHS Ceplld, TOPYIIEHHS HOPMaJbHOTO
XOJ1y MariCTPaJIbHUX CY/IUH, 1[0 CYITPOBOJIXKYETh-
¢ MATOJIOTIYHOIO IMITyJIbcallieio 3 GOKy cepls i
MaricTpaibHUX CYAWH.

4. TpuBasicTh BUTIOTY B TpaBill IJIeBPabHIN TTO-
posktuHi g0 20 xi6 migBummiaa tuck y JIA B
cepeaaboMy 110 (33,5 = 5,0) MM pr. cT. y 40 xBO-
pux, monax 20 xi6 — mo (52 £ 4) MM pT. CT.

22 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopobu, BIN-indekuin ® N2 4 (59) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

y 51 marienTa, 1o CBi4UTh PO BILJIMB MeXaHiu- (12,0 = 1,5) MM PT. CT., 32 TPUBAJIOCTI BHUIIOTY
Horo THcKy Ha dopmysanng JII. Bumirt y siBiit noHaz 20 1i6 — va (8 £ 4) MM pT. €T. Y YacTUHM
MJIeBpasIbHIN TOPOKHKHI 3a TprBatocTi 10 20 1i6 XBOPHUX TUCK HE 3MiHUBCS, 1110, HA HAITy JyMKY,
CIIPUYWHUB MiABUIIeHHsA Tucky B JIA 10 nigTBepmkye BB CIIB na hopmysanns JIT.

35,5 Mmum pr. ct. y 20 0ci6, 10 50 MM pT. cT. — Y 4, IlepcriekTHBY MOAAIBIIUX AOCTIAMKEHD TIOJIITA-
> 60 MM pT. cT. — ¥ 2. I0Th y BUBYEHHI CTaHy MAJOTO KOJIa KPOBOOOITY Y

5. Uepes 10 xHiB micjst eBakyailii BUIIOTY 3 ILJI€B-  Bifi/IaJIeHUI 1epioj] MicJisl IJIEBPUTY Ta XapaKTepy
pPaTbHUX TTOPOKHUH 3aPEECTPOBAHO 3MEHINIeHHST TUCKY B JIA 3a HAABHOCTI XPOHIYHOTO TLIEBPUTY,
tcky B JIA 3a tpuBasnocti Bunory 10 20 ai6 Ha  TOOTO y XBOPUX XipyprivHoro mpodiio.

Il:xepeno dinancyBaHHs: POOOTY BUKOHAHO 3a KOINTHU JIEPKABHOTO OIOJUKETY.

Kouduikry inTepeciB HeMae.

VYuactp aBropis: Kouuerniis i ausaitn gocuimpkenas — 1. Qyskwuii, JI.H. IIpucryna; 36ip ta onparoBanns marepiany — P.3. Emacrai,
L.M. Mengenena, O.€. Beroyues, 10.0. Ipeuaniok; nanucanus tekery — P.3. Enacran, B.SA. Tlak; peparysanus tekery — /1. lysxwmii,
B.A. ITak.
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Development Features of Pulmonary Hypertension in Pleurisy
and Syndrome of Tuberculous Pleural Effusion

Pulmonary hypertension (PH) as a syndrome can accompany a number of various diseases. Distingui-
shing the transition to pulmonary arterial hypertension is not easy, as its formation occurs gradually and
encompasses a significant number of diseases. In this regard, ESC has proposed a classification of PH, which
includes five positions, among which are pulmonary vascular diseases, diseases of the left half of the heart,
pulmonary hypoxia, chronic thromboembolic pulmonary hypertension, some diseases (sarcoidosis,
histiocytosis, fibrosing mediastinitis, neurofibromatosis) that are not always identified. However, the role
of pleural diseases in the formation of PH is not defined, justifying the relevance of the problem and the aim
of our study.

Objective — to determine the role of pleural diseases and the syndrome of tuberculous pleural effusion in
the formation of pulmonary hypertension and pulmonary arterial hypertension.

Materials and methods. We examined 198 patients with pleural effusion syndrome (PES), 138 of whom
had verified tuberculous pleurisy. Right-sided localization of the disease was present in 97 (70.3 %) individuals,
left-sided in 41 (29.7 %). Arterial pulmonary pressure was determined by the Dushanin’s method.
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Results and discussion. In the course of the disease up to 20 days and with right-sided PES, the mean
pulmonary arterial pressure was 33.5 mm Hg, in cases of left-sided PES it was 35.5 mm Hg. After 20 days
of the disease course, right-sided PES was accompanied by a mean pulmonary arterial pressure of 52 mm Hg,
and left-sided by 48 mm Hg. After aspiration of effusion on the right, the pressure in the pulmonary artery
decreased by 12 mm Hg, and with aspiration of effusion on the left, the pressure in the pulmonary artery
decreased by 9 mm Hg.

Conclusions. Pulmonary arterial hypertension tends to increase. The main causes remain systemic
diseases of the connective and vascular systems. We have found that one of the triggers of this complication
is pleural cavity diseases accompanied by PES.

Keywords: pulmonary arterial hypertension, pleural diseases, pleural effusion syndrome.
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1A ULNTYBAHHA

e Jyswuit 1T, Hpucryna JIH, Enacran P3, [lak BSI, Measenesa IM, Beroynes O€, Tpeuaniok 100. OcobanBocti po3BUTKY JIereHeBOl TillepTensii mpi mieBputi
Ta CUH/IPOMI IIJIEBPAIBHOTO BUIOTY TYOepKyJIb03HOTO renesy. TyOepkyibos, jereresi xsopoou, BIJI-indekiis. 2024;4:19-24. doi: 10.30978/TB2024-4-19.

*  Duzhyi ID, Prystupa LN, Elastal RZ, Pak VYa, Medvedeva IM, Bichouliev OYe, Hrechaniuk YuO. Development Features of Pulmonary Hypertension in Pleurisy
and Syndrome of Tuberculous Pleural Effusion. Tuberculosis, Lung Diseases, HIV Infection (Ukraine). 2024;4:19-24. http://doi.org/10.30978 /TB2024-4-19.
Ukrainian.

24 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopobu, BIN-indekuin ® N2 4 (59) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

YIIK 616.9:616-079 DOI: http://doi.org/10.30978/TB2024-4-25

I.10. CepsikoBa, C.0. Kpamapbos, B.B. €BTyweHko

HauioHanbHuit meanunmii yHiBepcuteT imeHi 0.0. boromonbus, Knis

Ponb enpoTenito B maToreHesl ypaXeHHsA
HepPBOBOI cuctemu B piten 13 COVID-19
3a Pe3ybTaTaMu J0CAIAKEeHHA
biomapkepa E-cenektuny

Mema po6omu — OUIHUTH POJIb E€HIOTENII0 B CTPYKTYPl YpaskeHHSI HEPBOBOI CHCTEMH B AiTel i3 KOpo-
HaBipycHOI XBOp00010-2019 (COVID-19) nuisxoM BU3HAUEHHS 3B's13Ky E-CeleKTHHY 3 MapKepaMu yPasKeHHsI
HePBOBOI cucTeMu HelpoHcTeludiuHo0 eHoazomn Ta oiikom S100.

Mamepianu ma memoodu. Ilposeneno 1isorHe obcepBaniiiHe A0CIIPKEHH, B IKOMY B3sLIM y4acTh 88 ma-
ieHTiB BikoM Bix 1 mic x0 18 pokis i3 mabopaTopHo miaTBepmKeHnM aiarnosoM COVID-19. Vei mamientu
nepeOyBajii Ha cralioHapHOMY JiKyBaHHI B KHIBCBKIN MichKill auTsuiii kmiHiuHili iHMEKIIAHIA JikapHi.
ViponoB:k repiioi go6u nepeGyBaHHsI B cTarlioHapi B AiTeil PoBOANIN 3a6ip CUPOBATKK KPOBI /ISl BUSHAYEHHST
METO/IOM IMYHO(EPMEHTHOTO aHasl3y piBHS OGiomapkepiB — Heiiponcnermdivnoi enomasu (NSE), S100 Ta
E-cenexruny. BukopucroBysanu nabopu CanAg NSE EIA kit (Fujirebio, IIsertist) i3 pobounM jianazoHoM
pumiposanb 1—150 mkr/n ama NSE, CanAg S100 EIA kit (Fujirebio, IIBenis) i3 poGouum miamasoHoM
sumipioBanb 1—3500 ur/i1 a1 S100 ta Human E-selectin, SELE (BT-Lab Kit, Kurait) i3 po6ounM iamiazonom
pumiptoBatb 0,1—40,0 #r/mi i uytausictio 0,055 Hr/miu. CraTuctuuHy 0OpoOKYy pesyJibrariB IPOBEIEHO 3a
JIOIIOMOT0IO CTaTUCTUYHOI JiilieH30BaHol porpamu Statistical software EZR v. 1.54.

Pesyavmamu ma 002080penns. BUSBIEHO TPSIMO MPOMOPIIHHUN KOPETSIIHHUNA 3B’SI30K CEPEAHBOTO
crynenst Bupasuocti (p < 0,0001) mixk 6iomapkepom E-cenekrirom ta Heiipomapkepamu NSE i S100. 3naueHHst
koedimienta kopessiii s NSE cranosusio 0,435 (95% mosipunit inrepsan 0,25—0,59), misa S100 — 0,525
(95 % nosipuwmii intepsai 0,36—0,66).

Bucnosxu. Busisiennii 38’130k Mizk E-cesiektirom 1 NSE Ta Giskom S100 mae migcraBy cTBepIzKyBaTh PO
3aJTy9eHHs eHJIOTeJio B aToreHe3 ypaskeHHsT HepBoBoi cuctemu ipu COVID-19 y miteii.

KniouoBi cnoBa

COVID-19, kopoHaBipycHa iHtekuis, SARS-CoV-2, 6iomapkep, Heitpomapkep, E-cenekTuH, Aitn, naHaemis, HepeoBa
cucTeMa, eHEOTENii.

aHjeMist KopoHaBipycHoi xBopo6u-2019

(COVID-19), cnpuuyunena KOpPOHaBipycOM
SARS-CoV-2, nponoBxye BHUKJINKATH CEPHO3HY
cTypOOBaHiCTh cepel JIiKapiB Ta HAYKOBI[B Y CBiTi.
[e 3ymoBJIeHO He JuIIIe TTPOJIOBKEHHSIM TOITHUPEH-
H# Bipycy, a i 10ro BceOiuHMM BILIMBOM Ha 3/[0POB’sI
niteti. Ctanom Ha ceprienb 2024 p. y cBiTi 3apee-
CTPOBAHO MOHA 775 MJIH 1a00PaTOPHO IiATBEPIKE-

nux Bumnagakise COVID-19, 3 aux 7 MJIH 3aBepiim-
JIUCh JIETAJIbHO, B YKpaiHi — BIiJIMOBIIHO TTOHA[
5,5 MJIH BUIIAAKIB 3aXBOpIoBaHHs Ta moHax 110 tuc.
JIeTaJIbHUX HaCTiaKiB [36].

Xoya MPUHHSTO BBaXKaTH, IO OCHOBHI KJIIHIYHI
BusiBH Ta yekaaanentss COVID-19 y pitett 3a3Buyait
MalOTh PeCIipaTOPHUI XapakTep, JAaHi JiTepaTypu
Jle/lajli yacTillle CBi4aTh TPO BUHUKHEHHS YpaXkeHb

© 2024 Asmopu. Ony6nikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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y HepBOBiii cucreMi [ 14, 16, 17, 29]. ¥ 38’sa3Ky 3 1TUM
3pocTae norpeba y BUBYECHHI HOBUX JiarHOCTHYHIX
M1IXO/IIB.

Hesposoriuni yekaaanenng COVID-19 moxkyTb
MaTy 3HAYHUI BIJIUB HA SIKICTD KUTTS JITEN 1 TIOT-
pebyIOTh KOMILIEKCHOTO MiAXOLY 10 MiarHOCTUKH.
J1151 IbOTO BasKJIMBO 3aCTOCOBYBATH ITOKA3HUKH, IO
JIAT0Th 3MOT'Y BYACHO BUSIBUTH MOKJIUBI TIOPYIIEHHST
dbyHKIIii HepBOBOI CHCTEMM Ta BKUTH HEOOXITHIX
3aXOJIiB JIJIsI IXHBOTO yCYHEHHsT. 3acToCyBaHHst 0i0-
MapKepiB € aKTyaJIbHIM HATPIMOM y Pi3HUX TaJry-
3ax Mexuiuau 34, 35].

Ak Bitomo, E-celeKTuH € MapKepoM TOTIKO/ZKEH-
HS €H/IOTEJII0 CYINH, a HelipoHcTennbiyHa eHoIa3a
(NSE) i 6isikom S100 — Mapkepu, 1110 BisyatizyioTh-
cs B KPOBI TIPU ypa’KeHHI HEHPOHIB, CBIMIATh PO
QyHKITIOHATBHI Ta TeCTPYKTUBHI TIOPYIIIEHHS CTPYK-
Typ HepBOBOi cuctemu. Helipomapkepu moTpansi-
I0Tb y KPOB Uepe3 TopyieHHs hyHKIlii reMaToeHIe-
dasmiunoro 6ap’epa (TEB) [6, 15]. /lo necrpyxiiii TEDB
MTPU3BOIUTD EHAOTETiATbHA TUCHYHKITIS, 1O TTiIBU-
II[Y€ MPOHUKHICTD CYIMH Ta CHPUIUHIOE BUHUKHEH-
HsI CHCTEMHOTO 3aIaJbHoro nportecy [1, 12].

BuningioTs Taki Buam eHA0Te iaIbHOI TUCHYHK-
11ii, K reMocTaTU4Ha, aJIre3uBHa, Ba30MOTOPHA U
anriorenna. leMocTaTHuHa eHAOTeJiaJbHA IUC-
(QYHKITS TPU3BOAUTD 710 MOPYIIEHD Y 3TOPTAIbHIT
cucTeMi Ta YyTBOPEeHHsI TPOMOIB, ajresuBHa — 0
3arajieHHd B IIPOCBITI CyJIMHU BHACJIJIOK TPUJIN-
TTAHHS JIEHKOIIUTIB 10 CYIMHHOI CTIHKH, BA30MOTOP-
Ha — /10 cla3My CY/IUH i, 9K HACJIJIOK, — /10 apTepi-
JIbHOI TITePTeH3ii, aHTiOTeHHa XapaKTePU3yETbCS
CITOBLIBHEHHSIM BiTHOBJIEHHS cyauH [3].

VY nocrimxenni M.C. Pelle Ta criiBaBT. setasibio
OTMCaHO MaToiz3ioIoriuHi MeXaHi3MU, IO JeKaTh B
OCHOBI ypakeHHs eHpoTemito mpu COVID-19. Hes-
poutoriuni Busiu ipu COVID-19 (atakcis, cymomu,
HEeBpaJTis, BTpaTa cBifjoMocTi, eniedasonaris,
eHIedastiT TOIIO ) MOSCHIOIOTh KiJThbKOMa MeXaHi3Ma-
Mu (TIpsIMa [Tid Bipycy, OTocepeIKoBaHa PO3TIOIIIOM
peIenTopiB aHTiOTEH3WHIIEPETBOPIOBATBLHOTO (hep-
MenTy-2 (AIIM-2) y MO3Ky Ta HepBax, a TaKOX
MONUPEHHAM BipyCy aKCOHAMW HIOXOBOTO HEPBa)
[19]. Oxpim ToroO, Uepes BipyCHy TilepKoaryJsIiiio
BUHUKAE 11IEMIYHUH iHCYJIBT, 1110 BILJTMBAE HA BACKY-
Jgpusaitio rosoBHoro Mo3Ky Ta I'ED i mpusBoauTh
710 TIONIKO/KEHHS TEHTPAJIBHOI Ta mepudepraHoi
HEPBOBOI cucTeMu [4, 26, 27].

3a pe3yJibTaTaMi OCTaHHIX JOCTi/IPKEHD, YCKIIaI-
pennii nepebir COVID-19 ta mossa B naiienris
CHMIITOMIB i3 6GOKY HEPBOBOI CUCTEMH aCOIII0I0ThCS
3 migBuiieHHsM pisast 6Giomapkepis NSE, S100 ta
E-cenextuny. YcraHoBjieHO, IO MPU 3POCTaHHI
piBis NSE > 15 mxr/n ta E-cenextiny > 25 ur/mu
y TAIi€HTIB CTATUCTUYHO 3HAUYIIO YacTillle CIO-
cTepirajy CUMIITOMH 3 OGOKY HEpPBOBOI CHCTEMH

(rosioBHUii Giib, MiasTist, areB3ist, aHOCMist, CyIOMU )
ta yckiagHenuii nepebir COVID-19 y Burmsi
entedanronarii i3 CyTOMHUM CUHIPOMOM yPasKeHHsI
I ta IX map ueperux Hepsis (p < 0,05). Kopesstiito
mux BUABIB i3 Mapkepom S100 Bigsmaueno mpu
30ispIeHHi foro Bmicty > 150 Hr/a sl OSIBA
KJIHIYHUX CUMIITOMIB YpasKeHHSI HEPBOBOI CUCTEMU
(p <0,05) Ta TereHtIil 10 BAHUKHEHHS YCKIAIHEHD
(p<0,1) [23].

Y pocaipkenni OpasuIbCbKUX BYCHUX BUBYAJIM
3B’s130K piBHs HeitpoMapkepiB S100 i NSE mpu
COVID-19 i3 #MOBIpHICTIO ypasKeHHS HEPBOBOI
cuctemu. [1alieHTiB po3AiNIN HA TPYIIU 3aJI€KHO
BiJl TSDKKOCTI CTaHy Ta YCKJIaJHEHOTO mepediry.
VY BciX MaIfieHTiB BU3HAYAIU PiBeHb HEHpOMapKepiB.
Crocrepiraauch Taki CMMIITOMH, SIK TOJIOBHUMN O11b,
arocMis, areB3is Ta Miajris. YcTaHOBJIEHO, IIT0 BUII
nokasauku S100 ta NSE y cuposariii kposi Oy
XapaKTepHi IS MAIi€HTIB 3 YCKJIaZHeHNM mepebi-
rom COVID-19 (p = 0,04) [24].

AMepUKaHChKi BUeHi JOCTiKYBaTN PiBeHb Hel-
pPOMapKepiB ypasKeHHS MO3KY, MAPKePiB YPaKEeHHS
€HJIOTEJTI0 Ta 3anajieHHsT B 3pa3Kax IMaa3mMu 57 J0-
pocJsiux naiieHTis i3 giaraozom COVID-19 (ocHoB-
Ha rpyma) ta 20 310poBUX 0¢ib (KOHTPOJIbHA TPYTIA).
Busgasieno, mo nokaszuuku NSE, S100 ta inmmx
HelipoMapKepiB, MapKepiB ypaKeHHs eHI0TeiI0 Ta
3anajieHHs1 OyJiM 3HAYHO INABUINEHI B OCHOBHIl
rpyii mopiBHsHO 3 KoHTpoJbHO (p < 0,05). Ycra-
HOBJIEHO CTATUCTUYHO 3HAUYITUHN 3B’ I30K MiXK Map-
KepaMU B OCHOBHIil I'PyIIi MOPIBHSIHO 3 KOHTPOJIb-
Holo. Acorialisi MiXXK 3a3Ha4eHUMHU MapKepamMu B
OCHOBHIl TPYyIli MAIiEHTIB MiJTBEP/KYE TOIIKO/-
JKEHHS MO3KY Ta enjoresiio [22].

Ypaxennd engoresio npu COVID-19 BuBueno
3a jomomMoroio Mapkepa E-ceiektuny B poboTi
A.G. Vassiliou Ta cmiBaBT. ABTOPM JOCTIIKYBaIN
3B’SI30K €HJIOTeJIoNarii 31 CMEPTHICTIO TAI[iEHTIB.
YV mocnimkenust 6ysno 3amydeHo 38 TSKKOXBOPUX
npopocaux naiienTiB i3 COVID-19, i3 anx 10 momep-
JIV 'y BiJliJIeHHI iHTeHCUBHOI Tepairrii. Pisenb E-ce-
JIEKTHHY OYB 3HAYHO IiJBUIIIEHUM Y TAIIE€HTIB, SIKi
TTOMepJIH, TIOPiBHAHO 3 TUMU, XTO O/Iy>KaB. 3a JaH!-
Mmu ananisdy Kanmana—Metiepa BmicT E-cenektuny
OyB 1I0OB’sI3aHUI i3 BUINOIO IIMOBIpHICTIO cMepTi B
TSZKKOXBOPHX TAIIEATIB, 2 TPOTHOCTUYHE 3HAYCHHS
3a gannmu ROC-kpuBux mnepesuirysaio 0,85.
Jocmigauku AifIn BUCHOBKY, N0 MiABUNIECHHS
PiBHS I[bOTO MapKepa eHA0TeiaabHo1l TUCHYHKITI
MOzKe OYTH MPEAUKTOPOM CMEPTHOCTI B HAIli€HTIB
i3 COVID-19 [32].

3aTydeHHd eHA0TeTiaabHOo1 AnCchYHKITI B TaTo-
renes COVID-19 6yno Takok MiATBEpIKeHE B
KoroptHoMy ocJipkerni D.M. Smadja Ta criiBasT.
O6cresxeno 40 gopocaux marientis i3 COVID-19,
sIKi mepeOyBaju Ha CTAaliOHAPHOMY JIKyBaHHI.
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[TonoBuHy naiienTiB 6yJ10 rocmitaaizoBaHo y Bijl-
JliJIEHHS 1HTEHCUBHOI Teparii, y HUX YacTillle CIIo-
crepiramm Jgimdorneniio, 3umwxenus SpO, i mix-
BuUIeHHs piBHsE D-mumepy, C-peaktuBHOTrO Oiska
Ta KpeaTuHiHy. ¥ I1IUX TAIli€HTIB 3apeEcTPOBAHO
3HAYHO BUIIUI PiBeHb PO3UYMHHOTO E-cesekTuHy
(p =0,009) [25].

HesBajkaioun mwa 3asznauyeHe BHIlle, HAYKOBUX
JOC/IKEeHb BUKOPUCTAHHS CydacHUX GioMapKepis
6pakye. HemocTatHbo 3HaHb MIOA0 3aCTOCYBAaHHSI
6iomMapkepiB y memiaTpuuHiil momysisiii. Takox y
JiTepaTypi BiACYTHI JaHi MIOAO TOPIBHSIHHS a60
BUSBJIEHHS B3a€MO3B’A3KY E-ceslekTnHy Ta Helipo-
mapkepiB mpu COVID-19. Ilatorenes COVID-19
no06pe OMMcaHo il BUBYEHO, ajie MO JOCJi/KEHb
poi mucGyHKIN €HAOTEi0 IPU YPaskeHHI HepBO-
BOi CUCTEMU B [iTell. 3 OIIAMY Ha 3aTyIeHHs €HI0-
TemianpHOl AuchyHKIi B mopymenHs ['EBD vm
BUPIIINJIN TIEPEBIPUTU HASBHICTH KOPEJIAIIT MixK
E-cenexturom i mapkepamu NSE ta S100 y miteit
i3 COVID-19.

Meta po6OTH — OLIHUTU POJIb EHAOTENIO B
CTPYKTYPi ypakeHHSI HEPBOBOI CUCTEMU B JIiTel i3
COVID-19 msxoMm BusHaueHHs 3B’ 43Ky E-cesek-
TUHY 3 MapKepaMy ypakKeHHs HEPBOBOI CHCTEMU
NSE Ta S100.

Marepianu Ta meTogu

ITpoBeeHo minoTHEe 06CcepBaIliiiHe JOCTIIKEHHS,
B SIKOMY B3SLIM y4acTh 88 MaIli€eHTiB BikoM Bif 1 mic
110 18 pokis i3 mabopaTtopHo MiATBEPAKEHNUM iar-
Hozom COVID-19. Yei namientu nepebyBajiyi Ha
craiionapuomMy JikyBanui B KHiBChKifl MichKiil
JUATSYIN KIIHIYHIA iH(eKTiiaii JikapHi. YIIpoaoBx
nepinoi 1o06u nepedyBaHHd B cTallioHapi B jiTeii
IPOBOAMIIN 3201p CUPOBATKY KPOBI J1/Is BU3HAYECHHS
METOAOM IMyHO(MEPMEHTHOTO aHamidy piBHS Oio-
mapkepiB NSE, S100 ta E-cesiektuny B taboparopii
iMmyHoJiorii HayKkoBo-/10CIiTHOTO IHCTUTYTY eKcIie-
pUMeHTaJIbHOI Ta KiHiuHOI Meaunman Hationars-
noro Mexuunoro yuiBepcutety imeni O.0O. Boro-
Mouibist. BukopucroByBasiu nabopu CanAg NSE
EIA kit (Fujirebio, IIserist) i3 pobounm miamaso-
moM BuMmipioBanb 1—150 mkr/n amst NSE, CanAg
S100 EIA kit (Fujirebio, IlIseuis) i3 pobounm
mianaszoroM suMiptoBanb 1—3500 wr/x arst S100 Ta
Human E-selectin, SELE (BT-Lab Kit, Kurait) i3
pobounM miarmazonom BuMiptoBatb 0,1—40,0 Hr /M
i uyrmuBicTio 0,055 Hr/MJI.

Kpurepii 3amyueHns B IOCTIKEHHS: BiK iTell 10
18 pokis, ;taboparopuo miarsepakennii COVID-19,
HasgBHIiCTH i opMOBanoi 3roau 6aTbKIB AUTUHU a00
ii 3aKOHHUX TPEJICTABHUKIB HA y4aCTh Y IOCJIi/[KEHHI.

Kputepii Bumyuenns: Bik maieHTiB monaza 18 po-
KiB, He MiATBepIKeHuil abo 3anepeyenuii giarHos
COVID-19, BigcyTHicTh iHOOPMOBAHOI 3r0aU HA

yYacTh y HOCJIIKEHHi, BiiMoBa AWTHHKU abo ii
6aThKiB/3aKOHHKX TIPEACTABHUKIB MPOIOBKYBATH
yuacTh y gocimkenti. He samydainu ocib i3 Bpomke-
HUMK 200 CYIyTHIMHM YpasKEHHSIMH HEPBOBOI Ta
CEepIIeBO-CYAMHHOI CUCTEMU, XPOHIYHUMH yparkKeH-
HSIMU JIeT€Hb, TYOEPKYJIbO30M, OHKOJOTIYHUMHE
3aXBOPIOBAaHHAMHM B aHaMHe3i, HEBPOJOTIYHUMHU
CUMIITOMAMH, 1[0 BUHUKJIN 0 TOCIIITaIi3aIil marti-
€HTIB, OCKIJIbKY 3a3HaU€Hi CTAaHW MOKYTD BIJIUBATH
Ha PiBEeHb JIOCTIIKYBAHUX MapKepiB.

[TamienTiB posnoaiinau Ha J[Bi Tpynu 3a 1epe-
6iroM 3axBOPIOBAHHS: OCHOBHA — 42 maiienTtu 3
yekaagaennm nepebirom COVID-19 ta KoHTPOJIb-
Ha — 46 mamieHTiB i3 HEYCKIaIHEHUM T1epebirom
3aXBOPIOBAHHS.

Mix marieHTamM¥u TPy JOCHIKEHHS CYTTEBOI
PI3HMII 32 TEH/IEPHOIO TAa BIKOBOIO XapaKTEPUCTH-
Ko1o He BusiBaeHo. Cepe/Hiii BiK MaIliEHTIB OCHOBHOI
rpymu cranoBuB (5,50 = 1,17) poky, KOHTPOJIbHOI —
(5,30 £ 0,97) poky. Posniozin marienTiB Ha miarpym
3a BIKOM He TPOBOJWJIW, OCKIiJTbKW, 32 JaHUMH,
HAsIBHUMM B JIiTEpaTypi, A0CAiIKyBaHi GioMapKepu
He MaIOTh CYTTEBOI 3aJIE5KHOCTI BiJl BiKy B IUTSAYIN
notyJisii [9].

O6uaBi rpymu Gyau MOPIBHAHHUMHU 3a BCiMa
MOKa3HUKaMU. YCi iTh OyJ11 BUIIMCAHI i3 TOJTiIIIeH-
HsM crany. JleTaabHUX HACAIAKIB He OyJI0.

ocaizKkeHHsT TPOBEEHO 3 JOTPUMAHHSIM ITPUH-
B TebeinchbKoi gekmapaitii. Bukonamms pobotu
OyJi0 yXBaJieHe JIOKAJIbHUM ETUYHHUM KOMITETOM
KuiBchKOi MichKOI IUTS90I KIAiHIYHOT iHDEKIITHOT
JKapHi

Craructnuny o6poOKy pe3yJibraTiB poOOTH MPo-
BeleHO 3a JIOTIOMOT0I0 CTATUCTUYHOI JITIIEH30BAHOL
mporpamu Statistical software EZR v.1.54. Buko-
PUCTOBYBAJIU AaHATITUYHI, CTATUCTUYHI T4 €MITipIY-
Hi METOJU JOCJI/IKEHHS, MPOBEJIN 1HTEPBAJIbHY
OIIHKY PO3MoALTy, po3dpaxyBamu Memiany (Me),
cranyaprae Bigxunenus (SD), 95 % nosipunii intep-
Baz (/I1) Ta moxaszauk mixitinoi kopesiii [Tipcona.
CratrcTUYHO 3HAUYMIOO BBAKAJIW PI3HUINIO TTPU
saadenni noxubku p < 0,05.

Pesynbrati Ta 06roopeHHs

Hani 11010 yckiaiHenb, BUSABICHUX Yy AITEH OC-
HOBHOI TpyTIH, HaBesieHo Ha puc. 1. Cepen HUX mepe-
Baka/ll PeCIiparopHi y BUIJIAAL OakTepiaTbHUX
mHeBMoHiN. Y 1 (2,4 %) marienTta aiarHOCTOBAHO
rHiiHMi Ty60THT. TAKOK BUSBIEHO yPaKeHHS Hep-
BOBOI cCTeMU: eHIeATONATIIO i3 CYyTOMHUM CUH/T-
poMoM i ypaskennsi I ta IX nmap yepenHux HepBiB.

CumrnromMu 3 GOKY HEPBOBOI CHCTEMHU CIIOCTEPI-
ranu B 46 i3 68 (67,6 %) BunajkiB B OCHOBHill Ta
KOHTPOJBbHIN Tpymax. 3a3HadueHi CUMITOMHU He
OIIiHIOBAIM B [iTell BikKOM 10 3 PokiB (puc. 2).
Haftyactimum cummtomom y giteit i3 COVID-19
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aymo (p = 0,03) Gigbmni 3uavents: E-cerextuny
HOPIBHSHO 3 KOHTPOJIbHOIO TPyTIoi0 (auB. Tabir. 1).
J1J151 OTiHKY POJIi €HAOTETII0 B CTPYKTYPI ypaXkeH-
Hs HepBoBOi cuctemu B xiteir i3 COVID-19 mpo-
BelleHO aHami3 3B’a3Ky E-celexkTtuny 3 Mapkepamu
ypaskerns HepBoBoi cuctemu (NSE ta S100) 3a
JIOTIOMOTOI0 JIiHiHHO1 KopeJisiii [Tipcona.
Bugsisieno npssMo ponopiiiHui Kopeadiinuuii
3B’SI30K CEPEHBOTO CTYIEHsT MiK GiomMapKkepom

JIAPUHTOTPAXEIT YeperHnx HepBiB

Puc. 1. CtpykTypa ycknagHeHoro nepe6iry COVID-19 y nayieHTiB 0CHOBHOT rpynu
% 52
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Puc. 2. HeBponoriuHi cumnTomMu B nauieHTiB
rpyn pgocnigxeHHs

6yB TosoBHUN 6iab (52 %). Piaiie miarHocrysasm
MiaJrii Ta aressito/arnocmiio. Y 6 (13 %) miteit 3ape-
€CTPOBAHO CY/TOMH.

[na Buznauenns pisaga NSE, S100 ta E-cenexk-
THUHY B TPYTax JOCHTI/PKEHHS MTPOBEJIN PO3PAXYHOK
iHTepBaJbHOI OIlIHKK GioMapkepa B TAIliEHTIB i3
COVID-19 (tabuuis).

Y maiieHTiB OCHOBHOI TPYNH 3apEECTPOBAHO
CTaTUCTUYHO 3HAUyIIo Oiabini 3Havends NSE mo-
PiBHSAHO 3 KOHTpOabHOWO Tpymoio (p = 0,04). Cra-
TUCTUYHO 3HAYYIIOI Pi3HUII 3a MokasHukoM S100
Mik rpynamu He BusiBieHo (p = 0,3). ¥ naiienTis
OCHOBHOI TPYTIN 3aPEECTPYBATN CTATUCTUYHO 3HA-

E-cenextunom i meiipomapkepom NSE (p < 0,0001)
(puc. 3). 3mavenns koedinierra xopessrii 0,435
(95 % M1 0,25—0,59) craTucTiaHO 3HAYYIIO Bi/Ipi3-
Hssocs Bif 0.

Takoxk ycTaHOBJIEHO JIHIUHUN KOpeasaiidnHuit
3B’I30K CEpPEeHbOTO CTyTeHs MiXK E-cerexturOM i
netipomapkepom S100 (p < 0,0001) (puc. 4). 3ua-
vennst Koedirierta kopessari 0,525 (95% /11 0,36—
0,66) cTaTucTHYHO 3HAUYIIO BiApisHstocs Bif 0.

Otpumani pe3yabraTil CBi9aTh PO Te, IO Mi/-
BUIllCHHSA TOKazHuka E-cesmexTuny B HiTeil i3
COVID-19 cratuctuuno 3uauymo (p < 0,0001)
qacTinre (GikcyBau IPYU BUNTUX 3HAUEHHSIX HEHPO-
mapkepiB S100 Ta NSE.

IIpoBeneHo oIHOIIEHTPOBE MIJIOTHE TOCTIXKEHHSA
na 6a3i KuiBcbKol MichbKol AMTsI40i Kainiunoi index-
HiiTHOI JliKapHi, siKa 11ij] yac naxgemii 6yJia OCHOB-
HUM TPOGIIbHUM rocriTageM st 60poThOu 3
COVID-19 cepen nutsuoro Hacesenns M. Kuesa.

Tabnuus. InTepBanbHa oyiHKa 6iomapkepie y nauiexrie i3 COVID-19

Moka3Huk fpyna Me + SD Min Max 95 % A1
NSE, mMxr/mn Kontpospaa 12,1 +1,2 4,8 28,5 91—14,7
OcHoBHA 169+1,5 53 31,2 12,3—20,9
S100, ar/m Konrposbha 164 + 8,2 107,7 307,1 155,7—179,9
OcHoBHa 165,9 + 6,9 121,5 309,5 154,9—176,9
E-cestekTuH, Hr /M KonrpospHa 12,02 + 1,7 0,61 31,3 8,9—15,7
OcHoBHa 15,04 £1,9 4,7 33,3 10,2—24,8

MpumiTtka. flianazoH pecdepeHTHUX 3HaYeHb Ans NSE ctaHoBUTL < 10MKr/n, Ans S100 < 105 Hr/n. Po6ounit ianasoH BumiptoBaHb E-cenexktuny —

0,1—40 Hr/mn.
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Puc. 3. Mone KopenaAuii nokasHukis E-cenektuny ta NSE
(r = 0,435, BigpmiHHu@ Big HYNA, p < 0,0001)

3 oruisiy Ha 306iTbIIIEHHST YaCTOTH YCKJIAMHEHUX
BunazikiB COVID-19 y miTeii Ta BiACYTHICT JaHUX
y JiTepaTypi o0 3actocyBanis Giomapkepis NSE,
S100 ta E-cenextuny nmpu COVID-19 y nexiarpii
MU BUPIIITUIN TTPOBECTHU JOCTI/IZKEHHS TIUX MapKe-
PiB, JOCTIANTH iXHIM B3a€EMO3B’SI30K Ta OIIHUTH
3HAYEHHS €H/IOTEIO.

3ayac aktuBHoi upKyJiAii Bipycy SARS-CoV-2
BUeHi /IeTaJIbHO AOCTININ aTodiziosoriuni Mmexa-
Hi3MU TIOITUPEHHS BipyCy Ta BIIUBY Ha HEPBOBY
cucteMy. BaxxBe 3HaUeHHS B IbOMY Ma€ ypakeH-
H4 eHpoTem 0. EnoTenianbaa mucdyHKITiS JTeKUTh
B OCHOBI 11epeOPOBACKYJISIPHUX YCKJIA[HEHD TMPH
COVID-19. locaigaukn BBasKaOTh reMaTOTeHHU I
ILJIAX OJHUM i3 iIMOBIpHUX c11OCOOIB IIPOHUKHEHHST
Bipycy SARS-CoV-2 y nepBoBy cucrtemy. Bipyc
HOIIKO/KYE €HIOTEIIH CYINH, CIIPUYNHIOE HAOPSIK
i morparuisie B KpoBoobir y Mo3ky |7, 8, 11].

Takoxx TpoBiAHY POJIb y TaTtoreHesi Bijirpae
ATID-2. Ile Giosoriuamii (hepMEHT, M0 €KCIPecy-
€ThCSI €H/I0TENIATbHUMU KJIITUHAMU B CEPIli, Cy/11-
HaX, KUIIEYHUKY, HUPKAX i MO3KY Ta IePEeTBOPIOE
anriorensun (Ang)-2 ma Ang-(1-7) [33]. Bipyc
SARS-CoV-2 Bukopucrosye AIID-2 sk kmiTHHHWI
PperenTop /1 MPOHNKHEHHS BCEPEIUHY OPTaHi3My.
Taxum guHOM, BipyC CIIPUYNHIOE 3HUKEHHS PETy-
sistiii AITD-2, Ang-(1-7) i nporu3sanajbHUX 1IUTO-
KiHiB, a TaKOK 30i/bIIeHHs PiBHS Ang-2, 110 TIpH-
3BOJIUTD /10 TIOSIBU ITPO3alaibHUX IUTOKIHIB. Tomy
inpexisgs SARS-CoV-2 npusBouTh 10 BAHUKHEH-
H# eHIoTe ToNaTii Ta HeliposaraieHHs Ipyu OaraTbox
HeUpO/IeTCHEPATUBHUX 3aXBOPIOBAHHAX (i1HCYJIBT,
enredaliT Ta JeMi€TiHi3yBaJdbHi PO3JAAu IEHT-
pasibHOI HepBOBOi cuctemn) [2, 7, 8, 11, 28].

3 HaBEIEHOTO MOKHA 3POOWTH BUCHOBOK, IO
HOPYIIEHHST eHA0TEi 10 6e3MocepeIHbO BILIMBAE Ha

Puc. 4. Mone KopenAuii nokasHukie E-cenektuny ta $100
(r = 0,525, sBipminnun Big HyNA, p < 0,0001)

ypaskeHHS HepBOBOI cucteMu. Exloresianabaa auc-
(GYHKITIS TPU3BOAUTD 10 OKUCHOTO CTPECy, MiABU-
MEHHS CYJIMHHOTO TOHYycY, nomkokenuss ['ED i
TPOMOOBACKYJISIPHUX YCKIAHEHD Y MO3KY [5].

J. Meinhardt ta cniiBaBT. onpuIOAHNUIIN JaHI IPO
BUIIAAKU MiKPOTPOMOIB i ToKaizoBanux indapkris
MO3KyY (18 %), yeepemuti skux Oy iMyHOpeaKTHB-
Hi eHjoTesJiaJbHl KJIITHUHU S TpoTeiny Bipycy
SARS-CoV-2 [13]. B iumomy mociimkenti, mpu-
cesiueHomy COVID-19, criocrepiraimu mepebpaiib-
HUI KPOBOBUJINMB, BOTHUIIIEBUH 111IEMIYHUI HEKPO3,
a TaKOK HaOPSIK 1 3aCTiil y cyAnHax, 1Mo MiATBep/I-
JKy€ ypaskenHs engoreriio [21].

[Ipamuit BB BipycHOI iH(EKIT1 Ha eHaoTeTii
TOJIOBHOTO MO3KY OYB MiATBEP/KEHUIN TAKOK BHSIB-
JIEHHSM TIePUBACKYJSPHUX 1| BHYTPINTHbOTIAPEHXI-
MaJIbHUX MiKPOKPOBOTEY Yy MOEHAHHI 3 BHYTPillI-
HBOCYZIMHHIM TPOMOO30M 1 TPaHCEHIOTEATbHOIO
JIiM(OITUTHOIO Ta MOHOIIUTAPHOIO iHDITBTPAIli€Io B
3paskax Mo3Ky namnientis i3 COVID-19 [10].

Y KOHTEKCTI ypaskeHHS HEPBOBOI CUCTEMM Ta
3aJTyYeHH B 1€l TIPOIleC eHAOTEII0 MA€ 3HAUCHHST
TaKO’K PO3BUTOK TiMOKcii. Y mocmimkenni A. Vara-
tharaj Ta cmiBaBT. ommcani TimokcuuHa irmeMivna
ennedasonatisa ta eniedalrit, OB A3aHi 3 HEHPO-
MCUXiaTPUIHUMU CUMIITOMaMH, SIKi CITIOCTEPIiTaIu B
31 % maiieHTiB i3 HEBPOJIOTTYUHUMY YCKJIQ[HEHHSI-
M, ioB’sizanumu 3 COVID-19. Tpusasia rinokcis,
sgka BuHukae npu ingekiii SARS-CoV-2, moxe
CIPUYMHUTY 3aru0eJIb OJIIrOACHAPOLUTIB i HogaIb-
1y JIeMi€eJiHi3allio, a TakoX MiKPOKPOBOBUJIMBU
6is10i peyoBMHM. Y JiTEpaTypi TaKOXK OMUCAHO
BIJIUB TPUBAJIOIL TIMOKCil HA €HJI0TEJil TOJIOBHOTO
MO3KY, 10 npusBoauth mo pyunyBaHHd ['ED i
MOTITKO/PKEHHS KaIliJIgpiB Ta MOXKe CIPUYUHUTH
Mmikpokpososussm [18, 20, 31].
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3 OISy Ha aire3UBHI BJIACTUBOCTI E-ceexTuiy,
a TAaKOX TOPYIIeHHS (GYHKIT1 €HAOTEI0 B aToTe-
He3i ypaxkenus nepoBoi cuctemu mpu COVID-19
MU BUPIIINJIN ITEPEBiPUTH HASBHICTH KOPEJISIIIIHO-
r0 3B’513Ky E-cesekTrHy 3 HelipoMapKkepami, TOOTO
OI[IHUTU POJIb €HJIOTEJII0 B CTPYKTYPl YpaKeHHSI
HepBoBoi cuctemu B fiteti 3 COVID-19. Y pesyib-
TaTi PO3PaxyHKy TOKa3HUKA JIHIWHOI KOPEeJAIlil
[Tipcona BUSABJIEHO JIIHIAHY KOPEJAIIiI0 cepeIHbOTO
crynens Mixk E-cerextunom i mapkepamu NSE Ta
S100 (p < 0,0001). 3 orrsamy Ha 11e, MOKHA CTBEP/I-
JKYBaTU [P0 3aJIy4€HHS] €HJIOTENII0 B ypaKeHHS
HepBOBOi cuctemu B miTedt i3 COVID-19.

Ile mocuaifskeHHS € MIJIOTHUM, OCKIJIbBKM HaM He
BIAJIOC 3HAMTH aHaMOTiuHi BiTYM3HAHI abo 3apy-
6ixkHi gocaimkentuss Mapkepis npu COVID-19 y
NiTell M TIpoBefleHHs TopiBHAHHA. OmHaK MU
BUsABMIU Aocaimkeras Min-Jung Kim ta criBasr.
i aBTOpHM BU3HavaH 3B’130K MiK E-ceseKTHHOM i
S100 Ta HeBpOJIOTTYHUMY BUSIBAMU B MAITIEHTIB, SIKi
nepeHecan 3ynmuHKYy cepiid. byso miarsepmxeno
3B’SI30K MapKepa eHAOTesianbHOl ANCGhYHKINI Ta

MapKepa TOIIKO/KEHHS HEHPOHiB. YCTaHOBJIEHO,
1110 B OCi0 MicJIst 3yIMHKY CepIisi BAHUKAE TIOTITKOI-
xkenns 'ED, 3 gxkuMm 3HauHOI0 Mipoio TOB’si3aHa
eHzoTemianbaa qucdynkmis [ 16].

PoGora mana 1eBHi 0OMEKEHHs: OIHOIEHTPO-
BiCTb, TOOTO BUKOHAHE Ha (a3l e ogHiel KiiHiky,
He OyJI0 3a/y4eHo MAI[i€HTIB, AKi mepeOyBaan Ha
aMOyJIaTOPHOMY JIiKyBaHHi Ta B IIOCTKOBIAHUIT 11epi-
on, anamizyBaiu piBai S100, NSE ta E-cesrextuny
sme B roctpuit mepiox COVID-19. Pisens mapke-
piB BU3HAYA/IM OIHOPA30BO — Y TIEPITUIT IeHDb TOC-
miTaMi3allii MaIienTiB 1 TOMYy He MaJi MOKJIUBOCTI
TIPOBECTU IMHAMIYHE CTIOCTEPEKEHHS 32 EKCIIPECIET0
nokasnukis. HemgocraTHicTh amagorivHux IOCTIA-
JKeHb Y JIiTell TAKOK € 0OMEKYBaTbHUM YHHHUKOM.

BucHoBKuU

Busasieno 3p’g30k mixk E-cenmextnnom i NSE
(r = 0,435; p < 0,0001) ta S100 (r = 0,525;
p < 0,0001), mo mae migcTaBY CTBEPAXKYBATHU TTPO
3aJTydets eHI0TENII0 B TTaToTeHe3 ypaKeHHs Hep-
BoBoi cuctemu ipu COVID-19 y mirefi.

Jlxepeno dinancyBanns. Po6oTa NpoBoAIIIACh 32 PaXYHOK PECYPCiB aBTOPIB IIPOEKTY.

Konduikry inrepecis Hemae.

Vuactb aBTOpiB: KOHIENIiA Ta ausaiin gocaimkenns — LIO. Cepsxosa, B.B. €Esrymenxko, C.O. Kpamapbos; 36ip Ta onpamioBaHHs MaTe-
piany, craTucTuuHe onpaiioBanns marepiany, nanucanus texcty — LIO. Cepskosa, B.B. €Brymienko; peparyBanusi TEKCTy —

C.O. Kpamapnos.
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I.Yu. Seriakova, S.0. Kramarov, V.V. Yevtushenko
Bogomolets National Medical University, Kyiv, Ukraine

The Role of The Endothelium in the Pathogenesis of Damage
to the Nervous System in Children with COVID-19 According
to the Results of the E-Selectin Biomarker Study

Objective — to assess the role of the endothelium in the structure of the nervous system damage in
children with COVID-19 by determining the relationship of E-selectin with the markers of nervous system
damage neuron-specific enolase and S100.

Materials and methods. We conducted a pilot observational study involving 88 patients aged 1 month
to 18 years with a laboratory-confirmed diagnosis of COVID-19. All patients were receiving inpatient
treatment at the Kyiv City Children’s Clinical Infectious Disease Hospital, Ukraine. During the first day of
stay in the hospital, blood serum was collected from the examined children to determine the level of
biomarkers NSE, S100 and E-selectin by enzyme immunoassay. CanAg NSE EIA kit (Fujirebio, Sweden)
with a working measurement range of 1—150 ug/L for the NSE marker, CanAg S100 ETA kit (Fujirebio,
Sweden) with a working measurement range of 1—3500 ng/L for the S100 marker and Human were used.
E-selectin, SELE (BT-Lab Kit, China) with a working measurement range of 0.1—40 ng/ml and a
sensitivity of 0.055 ng/ml. Statistical processing of the work results was performed using the statistical
package «Statistical software EZR v. 1.54». The research was carried out in accordance with the principles
of the Declaration of Helsinki. The execution of the work was approved by the Local Ethics Committee of
the hospital.
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Results and discussion. During the study of the correlation of the biomarker E-selectin with the
neuromarkers NSE and S100, we found a linear correlation of moderate severity (p < 0.0001). The value of
the correlation coefficient for NSE is r = 0.435 (95 % CI1 0.25—0.59), for S100 it is r = 0.525 (95 % CI 0.36—
0.66), statistically significantly different from 0.

Conclusions. The endothelium is involved in the pathogenesis of damage to the nervous system in
children with COVID-19.

Keywords: COVID-19, coronavirus infection, SARS-CoV-2, biomarker, neuromarker, E-selectin,
children, pandemic, nervous system, endothelium.
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1A ULNTYBAHHA

e Cepskosa I10, Kpamapsos CO, €srymenko BB. Posb enoreriio B matorenesi ypaskentst HepBoBoi cuctemu B fiteii i3 COVID-19 3a pesyssratamn J0C/iuKeHHS
Giomaprkepa E-cesnexruny. TybepkyJibos, serenesi xsopoou, BLT-indekiis. 2024;4:25-32. doi: 10.30978/TB2024-4-25.

*  Seriakova I'Yu, Kramarov SO, Yevtushenko VV. [The Role of The Endothelium in the Pathogenesis of Damage to the Nervous System in Children with COVID-19
According to the Results of the E-Selectin Biomarker Study]. Tuberculosis, Lung Diseases, HIV Infection (Ukraine). 2024;4:25-32.http://doi.org/10.30978/
TB2024-4-25. Ukrainian.
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Jf' ! CyMCbKWIA fepxKaBHuit yHiBEpCUTET
: 2 HauioHanbHuit megnunuin yHisepcutet imeHi 0.0. boromonbug, Kuis

Brinue manpemii (emipemii) COVID-19
Ta BOEHHOT'0 CTaHy Ha IMHAMIKY Ty6epKybo3y
B CyMcbKint obnacrti

Mema po6omu — npoaHaIi3yBaTH BILUIUB €KCTPEMAIBHUX CUTYaIlill (TaHaemii-emnigemii KOpoHaBipyCHOT
iH(deKIIii Ta BOEHHOTO CTaHy, 3yMOBJICHOTO BTOPTHEHHAM POCIIICHbKUX OKYIAHTIB Ha HAIy KPaiHy) HA AMHAMIKY
TyOepKyJIb03y B iBHiUHO-cXigHOMY perioni Cymimunnu y 2018—2023 pp.

Mamepianu ma memoou. 11ix vanmm crnocrepeskernsM epedysanu 3379 xBopux Ha Ty6epKyab03 Ta 131
144 xBopux Ha KopoHaBipycHy xBopoOy-2019 (COVID-19). XBopux Ha Ty6epKy/Ib03 POMOMIININ HA TPU
rpymnu 1o asa poku y KoxHiit: 2018—2019 pp. (1-ma rpyma, n = 1445), 2020—2021 pp. (2-ra rpyma, n = 895),
2022—2023 pp. (3-ts rpymna, n = 1039). BuBueHo BIUIMB Ha €MiIeMiOJIOTIUHI MOKAZHUKE 3 TYOEPKYIbO3Y B
Cymcokiit obmacti B 2018—2023 pp. va i naugemii-emigemii COVID-19 ta BOEHHOTO cTaHy.

Pesyavmamu ma o6zo06openns. Y 2018—2019 pp. Ha TyOepKy1p03 3axBopino B 1,6 pasy Giibiie ocib, Hixk
y 2020—2021 pp., ta B 1,3 pasy Giznbire, Hixk y 2022—2023 pp. Haiibinbina 3aXBOpIOBaHICTh 3apeecTpOBaHA ¥
2018 p. (69,7 na 100 Tuc. nHacenenns), Haiimenma — y 2020 p. (41,9 na 100 Tuc. nacesenns). [lokazauk cmept-
nocti nocrynoso sumxkysascs: y 2018—2019 pp. y cepeanbomy Bin cranoBus 11,2 na 100 Tuc. nacenenns,
y 2020—2021 pp. — 8,75 na 100 Tuc. nacenenns, y 2022—2023 pp. — 5,64 na 100 tuc. nacenenns. HaBeznene
CBIJIYUTD MPO TIOCTYIIOBE 3MEHIIEHHS 3aXBOpioBaHocTi 3 2019—2022 pp., 1110 MOJKHA TIOACHUTH KaPAHTUHHUMU
3axojiamu ctocoBHo COVID-19 Ta 3MeHIneHHsM MirpaliiiHuxX poIEeCiB 32 paXyHOK BOEHHUX JIiil.

Bucnosxu. Y CymchKiii 061acTi 3apeccTpoBaHO 3MEHILIEHHST 3aXBOPIOBAHOCTI Ha TyOepKyabo3 y 2020—
2023 pp., 1110 MOKHA [OSICHUTH MaHIeMicio-eligeMi€lo KOpoHaBipycHOl iHdeKIii Ta moBHOMacIITaGHUM BTOPI-
HEHHsSIM pociiichkoi (eeparii B Ykpainy, aje sike y 2023 p. BiizHaue€HO TEHEHIII0 10 301JIbIIEHHS 3aXBOPIO-
BAHOCTI 3 MTPOTHOCTUYHUM 3pocTarusam Ha 2024 1 2025 pokw.

KniouoBi cnoBa
Ty6epKynbo3, KOpOoHaBipycHa iHMeKLis, BOEHHUI CTaH, 3aXBOPIOBAHICTb, CMEPTHICTb.

IH(I)eKL[iI IUXaJbHUX NIJISAXIB 3aJUIIAIOTHCS OC-
HOBHOIO TIPUYMHOIO 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTI BiJl iHeKIIITHIX 3aXBOPIOBAHb Y BCbOMY CBiTi.
o xiumg rpyxaasa 2019 p. Tpu matoreHu 3ragaHo B
CIUCKY TTPOEKTIB BeecBiTHHOT opranisailii 0XopoHu
3mopoB’st (BOO3) st mocuijkenb i po3poOOK:
KOPOHAaBIPyC TSIKKOTO TOCTPOTO PECITipaTOPHOTO
CHUHIPOMY, KOPOHABIPYC PECITiPATOPHOTO CUHIPOMY
Bamsbkoro Cxoxy Ta MikoOakTepii Ty6epKyIbO3Y.
Ha mouatky 2020 p. 10 crmcky mpioputetiB 6yJio
nonano Bipyc SARS-CoV-2. ¥ kpainax i3 BUCOKUM

piBHEM MOMIMPEHHST TYOEPKYJIbO3Y, 0 SIKUX HaJe-
JKUTDH YKpaiHa, Bi/I3HAYEHO TEH/IEHITIIO JI0 MTOITHPEH-
Hs 3aXBOPIOBAHOCTI Ha KOPOHABIPYCHY iHMEKIIIIO
(COVID-19) [9]. Yxe Toai mpumyckajau, 1o
COVID-19 Moske MPUCKOPUTHU aKTUBAIIIIO JTaTeHT-
HOTO TYOEpKyJIbO3y, SIKMii HUHI BPasuB 4BEPTh
naceseHus cBiTy [9]. ABTOpU CTBEPIKYIOTH, IO
HOBUI KOPOHABIPYC MOKE aKTUBYBATH 3HAUHY Yac-
TUHY CIUITYUX iHMEKIIiH, Mo MOXKe CIIPUYUHUTH
TUMYACOBUN IMyHOZIETIPECUBHUN e(heKT, YHACTITOK
SIKOTO JIATeHTHO-TIEPCUCTYBaJbHi OaKTepiaabHi

© 2024 Asmopu. Ony6nikosaHo Ha ymosax niyeH3ii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license
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iHdexIIii «0KUBAIOTh», IO MOYKE BILIUHYTH He JIUIIE
Ha OXOPOHY 37I0POB’4, a i Ha eKOHOMIKY B I[IJIOMY.
3 orysiy Ha 11e 0cobu, siKi CTpaskAaloTh Ha TyOep-
KyJap03, mpu 3apaxkerHi Bipycom SARS-CoV-2
MOKYTb MaTW 3HAYHO TiPIIUI TPOTHO3 MO0 JIiKY-
BaHHsI, 0cOOJIMBO B pa3i fioro nepepuBanus [4, 5, 9].
OTske, XBOpi Ha TYOEPKYJIbO3 MAIOTh BJKUBATH 3aT10-
OIKHUX 3aXOZiB, PEKOMEHAOBAHUX OPTraHaMU 0XO-
ponu 310poB’s, i3 3axucty Big COVID-19 i nmponos-
SKyBaTH JIIKYBaHHS BiJITIOBIZIHO /10 TpUnucis [ 3, 4, 9].
Jlo IHIOMX YWHHWKIB PU3HMKY TipuHIoro mepebiry
COVID-19 i Ty6epky/b03y HajIexKaTh JITHIH BIK,
HYKpoBUil giaGeT, XpoHiuHe 00CTPYKTUBHE 3aXBO-
PIOBAHHS JIEreHb, OCKIIbKU TaKi ocobu Haijerie
MiIaloThes BipycHoMy indikysannio [2, 6, 8, 10].

Y xBopux Ha COVID-19 i Ty6epKy1603 y 6isib-
IIOCTI BUIIAZIKIB CIIOCTEPITAIOTh MOAIOHI CUMIITOMH,
TaKi SIK KallleJib, JIUXOMaHKa, YTPyAHEHe JTUXaHHS
Ta MiTJWUBICTD, IO CIIPUYWHIOE TPYIHOII 3 Arde-
PEHITITHOIO IaTHOCTUKOIO B YMOBAX €IlifieMii, TT0-
MUJIKOBY iHTEPIPETAIii0 OTPUMAHWX [aHUX Ta,
BIZIIIOBiZIHO, TIOMUJIKOBUM [iarHO3, IO OJXHAKOBO
HeOe3IeTHO SIK /I TYOEPKYIbo3y, TakK i /IJish KOpo-
HaBipycHoi indexrtii [5, 7, 10].

3 ixmoro 60Ky, Ty6epKyIb03HA IHTOKCHKAIIS Ha
TJIi TimokceMii, xapaktepHoi g COVID-19, 3mi-
HIOE 11epedir TyOepKyIbo3Yy, M0 A0aTKOBO YCKIA/I-
HIOE HOT0 [IIarHOCTUKY i1 JIIKYBaHHS Ta IPOTUTYOEp-
KyJIb03HY PO6OTY 3arajioM B YMOBaxX peopraHisartii
npotutybepKyIbo3Hoi ponomoru [5, 8, 11]. Mu
CBIJIOMO HE BUKOPHUCTAJIN TEPMiH «MeJIMYHA JI0TI0-
MOTa», OCKIJIBKH TYOEPKYJIbO3 SIK COIliaIbHE 3aXBO-
pioBaHHS TOTpeOye HacamIiepe] OpraHisalliiiHIx
3axozis, a pepopmu Megumny ta GrusiaTpii 1036a-
BWJIM HACEJIEHHS caMe I[bOTO eJIEMEHTY JIOTIOMOTH,
SIKUH y BCi yacu OYB MPIOPUTETOM i TapaHTyBaBCsI B
Hallliil KpaiHi /iJ1d yciX BepcTB HacesieHHs. Eniemis
KOPOHABIPYyCY uepe3 BIPOBAKEHHST KADAHTUHHUX
3aXO0/liB CTBOPHUJIA TIEPENIKOIU JIJIsI CBOEYACHOTO
BUSIBJICHHSI Ta JIIKyBaHHsI XBOPUX Ha TYOEPKYJIbO3
[9]. [oripmuB et ipotiec i 37oaificbKUi Hamag pg
Ta BBEJIEHHSI BOEHHOTO CTaHy, MO OOMEKUIO MO-
6inbHICTD HaceseHHS [6].

3a ipornosom daxisiiB BOOJ3, na 111 nanaemii
COVID-19 cMmeprHicTh Bix TyO6epKyIb03y 3pocTe
BABIUI B YKpaiHi, SIKIIO He BXKUTHU PINTYyYUX Jiil.
3HAUHO YCKJIATHIOE TIPOTHETTIIEMiUHi 3aX0I1 BeJIeH-
H4 BIHU TTPOTU MOCKOBCHKOTO arpecopa [7, 9, 11].

Y BijaneHiii mepcrnekTuBi € TPUBOKHINI 1TPO-
IHO3H, OCKIJIBKH JIJIs1 OL/IBIIOCTI 30y IHUKIB Y Cydac-
HoMy 6i011eHO031, 30KpeMa MiKobakTepii TyOepKyIbo-
3y, SIKi PO3BUHYJN 3[aTHICTh BUKUBATH, HE3BAXKa-
09N Ha MEIMKAMEHTO3HY Teparliio, XapaKTepHe
yCIaJIKyBaHHs pesucteHTHOCTI [3, 4, 6, 9]. OTxe,
IUCTIO CTiFKUX (hOpM 3aXBOPIOBAaHHS Ha TyOEpKy-
JIb03 301JIBIIUTHCSL.

3 oIy Ha HaBezleHe iH(eKITiiTHi 3aXBOPIOBAHHS
Ta IXHI YCKJIaJIHEHHSI € TAKMMH, 1110 TIOTPEOYIOTH BiJl
CBITOBOI CHIJIBHOTU 3HAYHUX 3YCUJb VIS IXHHOTO
nononanud [4]. [TpoBimHuM cepes 1TX 3aXBOPIOBaHb
BaJIMIIAETHCS TYOEPKYJIbO3, OCKIJIBKH CMEPTHICTD
Bi/l HBOTO TIEPEBEPIITYE TAKY Bifl YCiX IHINX 1HDEK-
miit pasom [1, 4, 8, 10]. He3Baxaioun Ha 3ycuiis
VPAAIB 1 MeAWYHUX 3aKJajiB, MOAOJATH TITap
TyGepKyJIb03y B KpaiHax, IO PO3BUBAIOTHCS, HE
BIAETHCS. YKpaiHa HAJeKUTh 10 TIUX Kpaiu [2, 5, 7].
€ nBi mpuumHM Takoro cramy mpobiemu [7].
[IpoBigHoto € BilfiHM, gKi HAB'd3y€ Ha MOCTINHINT
OCHOBI CBITOBOMY TOBAaPHUCTBY POCIHICHKUIT (halTh3M,
nounHatouu 3 Bilinu B Kopei 1953 p. [4]. 3 Toro uacy
He3JIYeHH] BaJIIOTHI 3a11aC BUKUIAJIUCS 1 TPOJIOB-
JKYIOTh BUKUJIATUCS B JKEPJIO BOEHHOTO MOHCTPA Ha
Bcix koHTuHenTtax [3]. I 1me Tomi, Koau MiTbiioHN
MEIIKaHIliB a3ilMchbKUX 1 a)pUKAHCHKUX PETIOHIB
MOTEPNAIOTh Bifl TOJIO/Y Ta Bi/ICYyTHOCTI eJleMeHTap-
HUX JIIOJCHKUX Oar [2].

Emigemist koponasipycHoi indexitii Ha TJ1i pecop-
MYBaHHS MEAMYHOI Tamy3i YCKJIATHIOE MOCTYII 10
KOPHUCTYBaHHS MEIMYHOIO JIOTMTOMOTOIO Ta KOHCYJTb-
TamisstMi B pasi morpebu. B Ykpaini B ymoBax
HECBOEYACHO PO3TIOYATOI Ta HE3aKiHYEHOI peopra-
Hi3allii cucTeMu OXOPOHU 3/I0POB’S, HA SIKYy BUTPA-
4EHO BEJIMYE3HI KOIITH O3 HATSAKY Ha MOJIMIIEHHST
opraHizaliiHux nuTaHb, 0e3 SAKUX BUPIIMTH i
3MEHIITUTH TsITap TYOEPKYIb03Y IPAKTUIHO HEMOK-
JIMBO. A BUPIIlyBaTH MUTAHHS MOTPIOHO, OCKIIBKI
JieprKaBa «B3siia» Ha cebe Take 30008’ s13aHHS 1 T1eper
IJIATHUKAMY TTOAATKIB, 1 TIepel CBITOBOIO CITIJIbHO-
TOT0, 30KpeMa riepes; Esporneiicbknm Coto30M.

Hagenene Buie OGIpYHTOBYE aKTyasbHICTb
poOIEeMH.

Merta po60TH — ITpOaHAIi3yBaTH BILUIUB EKCTPE-
MaJIbHUX CHUTYyaliil (KopoHaBipycHoi iHdekIiii Ta
BOEHHOTO CTaHy) Ha JMHAMIKy TyOepKyJIb03y B IiB-
HigHo-cxignomy perioni Cymmunu y 2018—2023 pp.

Marepianu Ta MmeToam

ITig HamuUM CcrocTepeKeHHsAM mepebyBaiu
3379 xBopux Ha Ty6epKy/Ib03 JiereHb. XBOPUX PO3-
nomiymn Ha Tpu Tpynu: 2018—2019 pp. (1-ma rpyma,
n = 1445), 2020—2021 pp. (2-ra rpyma, n = 895),
2022—2023 pp. (3-1s1 rpyma, n = 1039) (puc. 1).

BuBuasy BIJINB Ha eIiIeMiOJIOTIUHI [TOKA3HUKHU
(3aXBOPIOBaHICTh Ta CMEPTHICTD) 3 TYOEPKYJIbO3Y B
Cymcbkiit obmacti B 2018—2023 pp. nanzpemii
COVID-19 Ta BoenHoro ctamy.

Pesynbratu Ta 06roBopeHHs

Y nepmiii rpymi B 2019 p. BUSBIEHO XBOPUX Ha
TyGepKyIb03 Mewiie, Hixk y 2018 p., na 77 ocib
(tabGauia). Y apyriii rpymi KisbKicTh XBopux OyJia
Memre, Hixk y 1-if rpymi, za 550 oci6. ¥ 2020 p.
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Puc. 2. 3axBopioBaHicTb Ha Ty6epKynbo3 y 2018—2023 pp.
(Ha 100 TuC. HaceneHHs)

Tabnunus. 3axBoploBaHicTb Ha Ty6epKynbo3 y 2018—2023 pp. y CymcbKiit obnacri

MokasHuk i Pasom

2018 2019 2020 2021 2022 2023
ABCOIOTHA KiJIbKICTD BIIEPIIE BUSBJIEHUX 761 684 447 448 445 594 3379
ITokasuuk nHa 100 THc. HaceseHHA 69,7 63,4 41,9 42,6 43,1 57,5 53
Ty6eprynbo3 PTB tumy 149 134 90 94 87 126 680
Pazom 1445 895 1039

KinbKicTh Bumankis Ha 100 THc. HacemeHus OyJa
Jleno MeHImoto, Hixk y 2021 p. Y TpeTiil rpyi Kijb-
KicTh 3axBopiBmMX Oysia Menmiolo Ha 406 oci6
HopiBHSAHO 3 1-10 rpymoro, axe Ginbiioro Ha 144
MOPiBHAHO 3 2-10 rpymnoio. KilbKicTh BUSIBIEHUX
xBopux y 2022 p. He Bifipi3HsIACS Bil TAKOi B Ba
MOTepPeNHiX <«KOBimnux» poku. Y 2023 p. meit
NOKa3HUK 30iibmmBest Ha 149 ocib mopiBHSIHO 3
2021 ta 2022 p. (auB. Tabauio). Bixznaueno ren-
JNeHIH0 10 30iJbllIeHHd KiJIbKOCTI BUABJICHUX
XBOPHUX Ha TyOepKynbo3 y 2022 p. mopiBHSAHO 3
namngemicio COVID-19, mo MoXHa TOICHUTU
«KapaHTUHHUMHU» 3aX0/[aMH, a B)Ke€ HACTYITHOTO
POKYy — 3HauHe 30iJbIIEHHS [HOTO MOKa3HUKA,
IMOBIPHO, CBIJTYUTH TIPO Te, 11O XBOPUM HE CTAJIU
Ha 3aBajJi B OTPUMAHHI JOIIOMOIM OOMEKEHHS B
MOOITBHOCTI 32 BOEHHOTO cTaHy. MosKHa MPUITyC-
uTH, 110 B 2020—2023 pp. 6yJ10 HEOBUSIBICHHS
xBopux (25—50 %).

Y tpbox Tpymax 6ysim TakoxK 0COOM i3 Pelu/InB-
Humu dopmamu tybepkyabo3y (PTD). KinbkicTh
ocrannix y 2018 p. 6yna 6imbiiomo, mixk y 2019 p.
(nuB. Tabauiio). Y noganbiomy 36epiranacs TeH-
JICHINA 10 3MEHIIEeHHI KIJIbKOCTI BUABJICHUX XBO-
pux, asie B 2023 p. kiznbkicts PTB xBopux 36iabInu-
sacsa 10 126 ocib.

YcTaHOBUTH CIIPaBKHI TPUUUHU TaKOI TMHAMIKA
MOKHa Oyae depe3 2—3 POKU CIIOCTEPEKEHHS.
3MeHIIeHHsT BUSBJIEHUX XBOPUX MOKe OyTH
HACJIIKOM KapaHTUHY, a 301JIbIIIEHHST — HACJI IKOM
BIJINBY HA IMyHOPE3UCTEHTHICTDb HaceJIeHHS Bipyc-
HOI emmiiemii (ranzemii?). Jxa posb y 1ibomy mpo-

1eci BOEHHUX i, 3romoM Oyze 3’sscoBaro. IIpore
3arajibHUi BIUIUB Ha JUHAMIKY 3MEHIIEHHS BUSIB-
JIEHHsI 3aXBOPIBIINX Ha TyOEPKYJIbO3 TOCUTH YiT-
KUAU: 1XHS KIiJBKICTh y TepIni POKU emizeMmil
COVID-19 smenmmnacs (0,011 % Bix 3arajabHOl
KiZTbKOCT1 HACEJICHHS ), aJie B TOJAJIBIIIOMY TTPOIOB-
skyBasa 3pocratu (0,0086 % Bix 3arajbHOl Kijib-
kocti Hacenenns). Hespaxkaoun na geske 36i1b-
IeHHs KiJbKOCTI BUsABJIeHUX XxBopux y 2023 p.,
3arajibHa KiJTbKiCTb BUSIBJIEHUX XBOPHUX IPOJOB-
xyBasia amenttyBarucs (10 0,001 %). 1lo e o3na-
vae? 3MEHIIeHHsT 3aXBOPIOBAHOCTI Ha TYOEPKYIHO3
Y1 3HAYHE HEJOBUSBIEHHS XBOpUX? Bignmosiap Ha
e Moske jgatu Jjuiie gac. IligTBepaskeHHsIM 11i€l
AYMKH € 30iabIneHHs BusaBaeHuXx xpopux i3 PTH
1o 126 oci6 y 2023 p.

Hasoaumo aunamiky Ty6epkynibo3y B CyMCbKiii
obusacti 3 mporHozom Ha 2024 i 2025 p. Bigznaueno
TEHEHIIIIO 10 3POCTAHHSI 3aXBOPIOBAHOCTI (pHC. 2).

BucHoBKuU

Y 2018—2019 pp. y CymchbKiii obsacti BusiBJe-
HO 1445 xBopux Ha TyOepKyIb03, a60 0,011 % Bix
3arajbHOl KijgbKocTi Hacenenns, y 2020—2021
pp. — 895 ocib, abo 0,0086 % Bix 3arajabHOI KiJib-
KocTi HaceseHHst, y 2022—2023 pp. — 1039 oci6,
260 0,001 % Bix 3arajbHOI KiJIBKOCTI HACEeJIeHHS.
OTiKe, BUSABJIEHO BILJINB Ha 3MEHIIIEHHS KiJTbKOCTL
BugBiennx xpopux COVID-19 i Boennoro cramy.
[lomanpmri pocaifskeHHS AaAyTh 3MOTY ITI0 Te3y
yTouHNUTH ab0 3amepedynTH, MO HaBPSA YU
MOZKJIUBO.
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IlepcnexTuBy NOAATBIIMX JOCHIKeHb. [ Ipo/IoB-  BUSIBUTH BILIMB Ha 1ieil IIPOIleC KapaHTUHHUX 33X0-
JKUTU BUBYEHHST | BUSIBJICHHSI XBOPUX Ha TYOEPKY-  [IiB 1 BOEHHOTO CTaHy.
JIbO3 JieTeHb MPOTSATOM OCTaHHIX POKIB BiliHMU. Harmm 3aBaanisaM y eperekThBi Oyie BUBYEHHS
JlocnmipkeHHsT i3 3a/y4eHHSIM TaKOK XBOPHMX Ha  KUIBKICHMX OKa3HUKIB 3aXBOPIOBAHOCTI Ha TYOEPKY-
ro3asereneBi (HopMu TYGepKy/IbO3y HACTh 3MOTY  JIb03 Ta TIOPIBHSIHHS iX i3 [iarpaMoIo POTHO3YBAHHSI.

Il:xepeno dinancyBaHHS: POOOTY BUKOHAHO 32 KOIITH JAEPKABHOTO OIO/UKETY.

Kouduiikry inTepecis HeMae.

Vuacrtp aBTOpiB: KOHIENIs i ausaiin gocsimkenas — L. yswii; 36ip Ta onpaitioarns matepiany — B.B. Timnenko; cratucruyme
omnparoBanus ganux — I1.D. Muponos; nanucanus tekery — [1.MD. Muponos, B.B. Timmnenko; orusiy agiteparypu — O.€. Beroyuies;
penaryBanns tekcty — L./1. J{ysxwit.

Crcok Jitepatypu KiB TyGepKyJIbO3y JIETeHb Y XBOPHX PI3HUX BIKOBUX IPYII B 3aJI€K-
HOCTI Biji reHoTHITy MiKOOaKTepiil TyOepKyIbo3y [aBTopedepar.
1. Becenosebkuii JIB. CMepTHICTD XBOPUX HA TYOEPKYJIbO3 JIETeHb, K.: HAMH Ykpainu, Harr. in-t drusiarpii i mymmonosorii im. M.
ii cTpyKTYypa, IPUYMHY Ta OPraHi3alliiiHi 3aX0/u M0/I0 3HIKCH- SAnoscbrkoro HAMH Yipainu, XapkiBebka Mel. aKajl. Mic/sim-
ns [aBroped. auc.]. K: HAMH VYkpainu, Hai. in-t ¢rusiarpii i ToMHoi ocBiTi M-Ba oxoponu 3710poB’st Ykpainu; 2018. 20 c.
uyabymonosnorii im. @I SInoscpkoro; 2018. 18 c. 7. Jlecua AC. Cortiaibia CTPyKTypa BIIEpIIE iarHOCTOBAHUX XBO-
2. 1Y «llentp rpomazicbkoro 3mopoB'ss MO3 Ykpainus». Anai- pux Ha TyOepKyIb03 B Ykpaini. B: Emnigemionoriuni gocmimken-
TdHO-cTaTucTyHi  Mmarepianm 3 TB. https://phc.orgua/ HA B mpodimakTHuHii Ta KiaiHiymill MeaunuHi [Intepmer];
kontrol-zakhvoryuvan/tuberkuloz/statistika-z-tb/analitichno- 6 uepshs 2018 poxy; Xapkis. [Lianera-IIpinT; 2018. C. 39.
statistichni-materiali-z-tb. 8. Poroxun AB. TIporHo3yBaHHs TSKKOCTI mepebiry Ta eexTns-
3. Jlyxwmii 11, Osemenko I'TI. 3axpopioBanicTb Ha TyGEpKyJIb03 HOCTI JIIKYBaHHS XiMiOPE3UCTEHTHOTO TYOEPKYIbO3Y JIETEHD B
Meznuanx npaiiBiukis CymMcbKoi 06/1acTi 3a OCTAHHE JeCATH- 3aJIeKHOCTI BiJl PI3HUX IEHOTHINB MiKOGaKTepiil Ty6epKyIb03y
piuust.  TyGepkyibos, JsereHesi xBopobu, BILJI-iHdexis. [aBTOpedepar]|. K: HAMH VYkpainn, Ham. in-t drusiatpii i
2020,4:64-9. doi: 10.30978/TB2020-4-64. nyabmonosiorii i, D.I. dAuoscbkoro HAMH  VYkpaiuu,

XapkiBcbKa MeJl. akal. MiCJSIUIIOMHOI OcBiTH M-Ba 0XOpOHHI

4. sknit 171, Onemenko I'TI. TTopiBHsAHHA e(DEKTUBHOCTI JKY- 7
Ay A P b v 3mopoB’s Ykpainu; 2018. 20 c.

BaHHsI XBOPHX Ha TyOGepKy/Ibo3 JIETEHb B YMOBAX peopraHisarii
(rusiarpuunoi cayxou. Tybepkyabos, serenesi xsopoou, BIJI- 9. Yopuuit OB. /lepskaBua nosiTuka y raaysi 0XOpoHu 3/10pOB’si B
indexiis. 2020;2:37-44. doi: 10.30978/TB2020-2-37. nepion Bukiukis naugemii COVID-19: corianbHO-ekoHOMIUHI
Ta rymanitaphi acriektu [Monorpadisi]. J[poro6buy: Mizkperiom.

5. 3Birt Ykpaiuu mpo JOCATHYTUIl MPOTPec y MAOCSITHEHH IiJieit
aka/L. ynp. nepconasuom; 2021. 319 c.

TIOJIITUYHOI JIeKJIapaltii, MpUHHATOI il 4ac Hapaju BHUCOKOTO
pisust Tenepanbhoi Acam6aei OOH 3 TyGepkysbosy 26 Bepecusi  10. WHO. Coronavirus disease (COVID-19) / News. https://www.

2018 poky, 3iTHuii mepiox: 2019—2020 pp. https://phc.org.ua/ who.int/health-topics/coronavirus#tab=tab_1.
sites/default/files/users/user90/TB_zvit UA_2019_2020.pdf. {41 WHO. Global tuberculosis reports 1997—2021. https://www.
6. Koncranturoscbka OC. EGEKTHBHICTD JIKYBAHHS HOBIX BUIIAJ[- who.int/teams/global-tuberculosis-programme/tb-reports.
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1Sumy State University, Sumy, Ukraine
2Bogomolets National Medical University, Kyiv, Ukraine

Impact of the COVID-19 Pandemic
and Martial Law on the Dynamics of Tuberculosis
in Sumy Region

Objective — to track the impact of extreme situations (pandemic-epidemic of coronavirus infection and
martial law caused by the invasion of our country by Russian occupiers) on the dynamics of tuberculosis in
the northeastern region of Sumy during the period 2018—2023 based on key epidemiological indicators.

Materials and methods. We observed 3,379 patients with tuberculosis and 131,144 patients with
COVID-19. Tuberculosis patients were divided into three groups with a duration of two years: 2018—2019
(group 1), 2020—2021 (group 2), 2022—2023 (group 3). During the development of the topic, the leading
epidemiological indicators of tuberculosis in Sumy region from 2018 till 2023 were studied, related to the
imposition of martial law and the spread of the coronavirus infection.

Results and discussion. The first group of the study included 1,445 individuals, the second group — 895,
and the third group — 1,039. Thus, during 2018—2019, the absolute number of tuberculosis cases was
1.6 times higher than in the second group and 1.3 times higher than in the third group. The highest
incidence rate was recorded in 2018 — 69.7 per 100,000 population, while the lowest incidence was in
2020 — 41.9 per 100,000 population. The mortality rate gradually decreased: in group 1 — it averaged
11.2 per 100,000 population, in group 2 — 8.75 per 100,000 population, and in group 3 — 5.64 per 100,000

36 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopobu, BIN-indekuin ® N2 4 (59) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

population. The impact on the epidemiological indicators of tuberculosis in the Sumy region in 2018—2023
against the background of the COVID-19 pandemic-epidemic and martial law was studied. The above
indicates a gradual decrease in morbidity from 2019—2022, which can be explained by quarantine measures
regarding COVID-19 and a decrease in migration processes due to military actions.

Conclusions. In Sumy region, a decrease in tuberculosis morbidity was registered in 2020—2023, which
can be explained by the pandemic-epidemic of coronavirus infection and the full-scale invasion of the
Russian Federation into Ukraine, but already in 2023 a tendency to increase in morbidity was noted with
a forecast increase for 2024 and 2025.

Keywords: tuberculosis, coronavirus infection, martial law, incidence, mortality.
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Screening for and Treatment of Epstein—Barr
Virus Infection Reactivation as Rehabilitation
Tool in Uncontrolled Asthma Patients

Who Have Had COVID-19

Objective — to evaluate the frequency of the reactivation of Epstein—Barr virus (EBV) infection among
patients with uncontrolled asthma who have had COVID-19 and to determine its treatment effectiveness as a
rehabilitation tool.

Materials and methods. The study included 25 uncontrolled asthma patients with post-COVID syndrome.
For all patients, we determined the presence of active EBV infection by polymerase chain reaction of saliva and
nasopharyngeal samples. For the treatment of uncontrolled asthma patients with post-COVID syndrome and
reactivation of EBV infection acyclovir 400 mg 4 times a day for 20 days, proteflazid 15 drops twice daily for
2 months, decametoxin 0.02 % solution nebulizer therapy for 10 days were prescribed. Before and after the
therapy, the patients completed the Asthma Control Test (ACT) and Asthma Control Questionnaire (ACQ-7).
In addition, we performed spirometry and the 6-Minute Walk Test (6MWT) to assess the treatment efficacy.

Results and discussion. Reactivation of EBV infection was detected in 19 (76.0 = 8.5) % of patients with
uncontrolled bronchial asthma who have had COVID-19. For these 19 patient we prescribed therapy as listed
in materials and methods. Under the treatment, there was a decrease in the severity of respiratory symptoms
and an improvement in the control of bronchial asthma symptoms. After two months of treatment, the patients
had a statistically significant enhancement in the control of asthma symptoms: ACT increased from (11.8 £ 0.7)
to (19.3 £ 0.7) points, ACQ-7 decreased from (2.6 £ 0.1) to (1.1 = 0.1) points with clinically important and
statistical significance (p < 0.05). The pulmonary function, namely the vital and forced vital capacity and the
bronchial patency (forced expiratory volume in the first second) improved under the study treatment. The small
airways obstruction (mid-expiratory flow) decreased with a statistically significant difference. There was a
physical exercise tolerance improvement by the 6MWT.

Conclusions. Reactivation of EBV infection is often (76 %) complication of COVID-19. The use of acyclovir,
proteflazid and topical decametoxin therapy for these patients allows improving in asthma control according to
the ACT and ACQ-7 questionnaires. With the improvement of the pulmonary function test, the exercise
tolerance of the patients became better. Screening for and treatment of EBV infection reactivation is a possible
rehabilitation element in uncontrolled asthma patients who have had COVID-19.

Keywords
COVID-19, Epstein—Barr virus, rehabilitation, uncontrolled asthma.

he coronavirus disease 2019 (COVID-19) pan- more severe COVID-19 infection, people with
demic had a negative impact on the asthmatic asthma have had COVID-19 like the other popula-
patients. The course of bronchial asthma (BA) tion [10].
worsened in people who suffered from COVID-19. The severe acute respiratory syndrome coronavi-
Although asthma did not become a factor of the rus-2 (SARS-CoV-2)is notable for causing long-term
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complications in many patients. The condition,
when the symptoms that occurred during the acute
phase of COVID-19 persist for more than 12 weeks,
and has no other alternative diagnoses, experts
defined as post-COVID syndrome [6]. The overall
prevalence of new or persistent symptoms 12 or
more weeks after acute SARS-CoV-2 infection is up
to 50.9 % in patients with COVID-19, including
58.2 % of patients with severe pneumonia, 36.6 %
of patients with mild pneumonia, and 37.0 % of pa-
tients without pneumonia in acute period of the
disease [14]. The prevalence of post-COVID syn-
drome among asthma patients is up to 56.0 % [15].

The primary goal of BA patients’ treatment is to
achieve complete control over symptoms and mini-
mize the future risks of asthma-related mortality,
exacerbations, persistent airflow limitation, and
adverse effects of therapy. Despite the availability
of effective treatments for asthma, asthma control
in real life is lower, than expected [7]. There are both
general and pandemic-related barriers to achieving
the goal of treating BA. In most patients, the causes
for the lack of asthma control are incorrect inhaler
technique, poor adherence to treatment, overuse of
short-acting bronchodilators, comorbidities, the
influence of adverse environmental conditions and
psychosocial factors [7]. The COVID-19 pandemic
has affected the asthma control through quarantine
restrictions and the influence of post-acute COVID-19
disorders [1]. On the one hand, quarantine restric-
tions had a positive effect on the asthma course:
there was a decrease in the seasonal respiratory viral
infections frequency and the asthma exacerbations
number [4]. On the other hand, pandemic signifi-
cantly affected asthma patients due to a high level
of stress, anxiety and limited access to regular medi-
cal care [5]. Health disorders in post-COVID-19
period negatively influence the control of BA. After
recovery from the acute COVID-19, a large proportion
of asthma patients experienced poorer control and
need for increased asthma maintenance therapy [13].

COVID-19 predisposes patients to secondary
viral, bacterial and other infections. Epstein—Barr
virus (EBV) infection reactivation is one of them
and the part of the pathogenesis mechanisms of
post-COVID syndrome. This complication occurs
in two-thirds of people who undergo long-term
consequences of COVID-19 [16].

The symptoms of post-COVID syndrome (fati-
gue, dyspnea, cough, sore throat, brain fog, dizziness,
loss of attention, confusion, myalgia, arthralgia,
chest pain, tachycardia, palpitations, anxiety, dep-
ression, insomnia), significantly deteriorate the daily
activity, ability to work and quality of life of the
patients [6]. The signs of EBV infection reactivation
are similar: poor concentration, sleep disturbance,

musculoskeletal pain, pharyngitis and severe fatigue,
brain fog, headaches [16]. That is why people with
such disorders need rehabilitation. The actual ques-
tions are how often the asthma patients has
EBYV infection reactivation after COVID-19, can
EBV reactivation lead to loss of the asthma control
in BA patients and how the treatment of this com-
plication can influence asthma control.

Objective — to evaluate the frequency of the
reactivation of Epstein—Barr virus infection among
patients with uncontrolled asthma who have had
COVID-19 and to determine its treatment effective-
ness as rehabilitation tool.

Materials and methods

To select the patients for the study, we examined
132 patients who received hospital treatment due to
post-COVID syndrome at the SO «National Scien-
tific Center of Phthisiatry, Pulmonology and Allergo-
logy named after EG. Yanovskyi NAMS of Ukraine».

Compliance with ethical requirements. The
study carried out in accordance with the standards
set forth in the Helsinki Declaration of the World
Medical Association «Ethical principles for con-
ducting scientific medical research involving human
subjects». The study was approved with the local
Medical Ethics Committee of the Center. Partici-
pants (or their legal representatives) familiarized
themselves with the study protocol and signed an
informed consent form to participate in the study.

The inclusion criteria for the study were:

1) men or women over the age of 18 years;

2) the diagnosed uncontrolled BA despite adequate
maintenance therapy;

3) COVID-19 in the anamnesis according to the
criteria defined in the Order of the Ministry of
Health of Ukraine «Clinical management of pa-
tients with COVID-19: clinical guidelines».
The exclusion criteria were:

1) the presence of other serious diseases (tubercu-
losis, malignancy, AIDS, etc.), which significantly
affect patient’s condition, clinical parameters,
treatment and may affect the analysis and
interpretation of the results;

2) contraindications to the use of antiviral medicines;

3) refusal of patients to carry out additional methods
of examination, as well as refusal of the patient to
participate in scientific clinical research.

For all patients we determined the presence of
active EBV infection by polymerase chain reaction
of saliva and nasopharyngeal samples.

For the treatment of uncontrolled asthma pati-
ents with post-COVID syndrome and reactivation
of EBV infection, we proposed the following scheme:
acyclovir 400 mg 4 times a day for 20 days, prote-
flazid 15 drops twice daily for 2 months. As EBV
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persists not only in human B cells, but also in the
oropharyngeal epithelial cells [17], we prescribed
the additional topical treatment with the decame-
toxin 0.02 % solution nebulizer therapy twice daily
for 10 days. All patients continued their mainte-
nance and rescue asthma treatment according to
current guidelines [7].

Before and after two months from the start of
therapy the patients completed Asthma Control
Test (ACT) and Asthma Control Questionnaire
(ACQ-7) [11]. In addition, we performed spirom-
etry to assess the treatment efficacy. We evaluated
the following spirometry parameters: the vital
capacity (VC), forced expiratory volume in the first
second (FEV,), forced vital capacity (FVC), maxi-
mal expiratory flow (MEF,;, MEF;, and MEF,,),
the flows where 75 %, half or 25 % of forced vital
capacity remains to be exhaled. All data are pre-
sented as percentages of predicted values [9]. The
patients underwent the 6-Minute Walking Test
(6MWT) to analyze the hypoxemia and functional
performance capacity [12].

Data collection and statistical analysis were car-
ried out using licensed software products, Microsoft
Office Professional and MS Excel, with mathema-
tical and statistical functions. The studied data were
evaluated by determining the mean (M) and its
standard error (m). To compare the parameters the
paired samples t-test used [22]. The critical level of
significance when testing statistical hypotheses was
set at 0.05.

Results and discussion

According to the inclusion and exclusion criteria,
25 patients (12 men and 13 women, average age
(50.3 £ 3.1) years) with uncontrolled asthma who
have had COVID-19 and had clinical signs of post-
COVID syndrome were selected for further inves-
tigation. They received patient education, checked
the inhalation technique and corrected maintenance
treatment (inhaled corticosteroids plus long-acting
B,-agonists controller and reliever) for at least
4 weeks before the study started. The characteristic
of the participants are shown in Table 1.

The study population had tendency to have
excessive body weight or to be obese. Smoking sta-
tus in the study group is presented in Figure. The
mean smoking experience among current ad ex-
smokers was (16.0 £ 7.3) pack-years.

All of these 25 patients, who failed to achieve
asthma control with standard therapy, were scre-
ened for reactivation of EBV infection. According
to the polymerase chain reaction laboratory results,
reactivation of chronic EBV infection was detected
in 19 (76.0 £ 8.5) % of patients with uncontrolled
BA who have had COVID-19. For these 19 patient

Table 1. The characteristic of the participants

Characteristics Di_a\pason Mean + mean
min—max error
Age, years 18—72 50.3 £ 3.1
Height, cm 156—200 1729+ 2.4
Weight, kg 65—113 87.5+3.1
Body mass index, kg/m?>  18.6—39.1 29.4+1.1
ACT, points 6.0—19.0 11.2+0.7
ACQ, points 1.14—4.43 2.7+0.1
VC, % 51.7—121.8 84.3+39
FVC, % 50.6—127.7 85.3+4.0
FEV, % 38.4—114.8 69.1 £3.8
FEV,/FVC, % 48.7—91.7 67.4+23
MEF,;, % 19.1-94.0 52.6 +4.2
MEF,, % 14.3—89.9 39.4+4.0
MEF,;, % 11.5—83.2 33.6+3.8

B Never smokers

[J Current smokers

7(28%)

15 (60 %) O Ex smokers

Figure. Smoking status of studied patients

we prescribed acyclovir, proteflazid and nebulizer
decametoxin therapy as listed in materials and
methods.

As aresult, it was found that during the treatment
there was a decrease in the severity of respiratory
symptoms and an improvement in the control of BA
symptoms (Table 2). After two months of treatment,
the patients had a statistically significant enhance-
ment in the control of asthma symptoms: ACT
increased from (11.8 = 0.7) to (19.3 £ 0.7) points,
ACQ-7 decreased from (2.6 = 0.1) to (1.1 = 0.1)
points with statistical significance, p < 0.05. These
results are also clinically significant because the
minimum clinically important difference for the
ACT score is 3 points, and for the ACQ-7 —
0.5 points [3].

The pulmonary function also improved under the
study treatment. Most parameters of spirometry
have positively changed, namely the vital and forced
vital capacity of the lungs and the bronchial paten-
cy (FEV,, MEF.)). Small airways obstruction
decreased, as indicated by MEF,, and MEF,;, with
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Table 2. Asthma control and spirometry dynamics before
and after treatment (M + m)

Parameters Before After p
treatment treatment

ACT, points 11.8 0.7 19.3+0.7 0.001*#
ACQ, points 26+0.1 1.2+0.1 0.001*#
VC, % 79.2+3.9 904 +4.1 0.001*
FVC, % 79.8+39 92.0+4.2 0.001*
FEV, % 64.4 + 3.8 781 +£3.7 0.001*
FEV,/FVC, % 67.5+28 711 3.0 0.056
MEF ., % 499+ 46 63349 0.001*
MEF,, % 382+4.5 56.0 £ 5.4 0.001*
MEF,,;, % 30.8+3.5 419+52 0.001*

Note. * Statistically significant difference before and after treatment,
p < 0.05; “clinically important difference before and after treatment.

Table 3. 6MWT dynamics before and after treatment (M + m)

Parameters Before After

treatment  treatment P
Borg Dyspnea Scale
before test, points 23102 22101 0.083
SpO, before test, %  97.7 £0.2 979+02 0.215

Walking distance, m  383.6 £ 19.6 392.1 + 17.8 0.085

Borg Dyspnea Scale
after test, points

SpO, after test, %

39+02
959 +0.2

3.6+0.2
96.5 + 0.2

0.015*
0.007*

Note. *Statistically significant difference before and after treatment,
p <0.05.

a statistically significant difference (p < 0.05). At
the same time due to symptoms reduction, and the
lung function enhancement, there was a physical
exercise tolerance improvement in all parameters by
the 6BMWT (Table 3). So the breathlessness after
the test decreased from (3.9 + 0.2) to (3.6 £ 0.2)
points with a statistically significant difference,
p <0.05. SpO, also improved significantly after the
test (95.9 = 0.2) to (96.5 £ 0.2) %, p < 0.05.

With proper treatment of BA, patients have the
opportunity to feel good, to work, and to perform
family and social activities. In the treatment of BA,
it is necessary and worthwhile to achieve the goal
of the best possible results for the patient. Despite
the availability of effective treatment options the
definite part of the patients is out of asthma control
[7]. The burden of uncontrolled asthma causes eco-
nomic losses at the level of 15 billion dollars per year
in the United States. Unfortunately, uncontrolled
asthma can cause disability [21]. The problem of
disability due to uncontrolled asthma has become
more complex due to the impact of the consequenc-
es of the COVID-19 pandemic. Moreover, the long-
COVID itself is a condition that causes loss of

working capacity [19]. Of course, patients with
disabilities need recovery and rehabilitation either
in asthma or in long-COVID and more in both.

COVID-19 negatively affects the functions of
many organs and systems of the body. Because of
the adverse impact on immunity, patients have
reactivation of chronic latent infections, which
dramatically worsens the status of patients with
concomitant asthma. In literature data, the EBV
infection reactivation takes place in 66.7 % patients
with post-COVID syndrome [8]. On another trial,
the frequency of EBV reactivation was 42.6 %
whereas EBV plus type 6 herpes virus reactivation
found in 32.4 % of these post-COVID patients [23].
This data corresponds with our study, where the
frequency of reactivation of chronic EBV infection
is 76.0 % among asthma patients. We did not find
other data regarding EBV reactivation in the BA
patient population.

The essence of rehabilitation in medicine is to
optimize functioning and reduce disability in indi-
viduals with health conditions [18]. Clinicians
recognized the importance of multidisciplinary
rehabilitation for post-COVID patients since the
beginning of the pandemic, but detailed guidelines
for rehabilitation procedures and resources have
taken some time to develop [20].

Both in uncontrolled asthma and in post-COVID
syndrome alternative diagnosis should be excluded
[6, 7]. So screening for EBV infection reactivation
is useful for clarifying the cause of both conditions.
Treatment of EBV infection reactivation is a com-
plex challenge. The fact is that most antiviral drugs
suppress the replication of EBV in vitro, but have
not demonstrated clinical efficacy. The most effec-
tive drug with the best safety profile for the treat-
ment of EBV is acyclovir, which inhibits virus
replication in the nasopharynx. The problem of such
therapy is the resumption of viral shedding after
drug withdrawal due to immunological reasons [2].
That is why, in our study, we additionally to acyclo-
vir used not only proteflazid for the purpose of
immunocorrection, but also local therapy of the
nasopharynx to reduce the degree of local inflam-
mation and inhibit virus replication.

EBV exacerbation treatment improved clinical
and functional health signs in patients with BA.
This, in turn, improved the physical exercise toler-
ance, which was objectively reflected in the 6-min-
ute walking test. Improvement in the functional
status evidences the achievement of a rehabilitation
effect in the patients.

Prospects for further research. The perspective of
further research is to investigate the role of other
secondary infection complications after acute
COVID-19 in asthma control deterioration and to
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to develop algorithms for the rehabilitation of uncon-
trolled asthma patients with post-COVID syndrome.

Conclusions
In (76.0 = 8.5) % of the patients with uncon-

trolled asthma who have had COVID-19, reactiva-
tion of chronic EBV infection took place.

The use of acyclovir, proteflazid and topical deca-

metoxin therapy for these patients allows improve-
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1[1Y «HauioHanbHuit HaykoBwit LeHTp thTu3iatpii, nynbmoHonorii Ta anepronorii imeni ®.1. AHoBcbkoro HAMH Ykpainuy, Kuis
?HauioHanbHuii yHiBepcUTeT 0XOpPOHM 340p0oB's Ykpainu imeHi MN.J1. Wynuka, Kuis

CKpuHIHT Ta niKkyBaHHA peakTuBauii Emurenina—bBapp BipycHoi iHdexnil
K e71leMeHT peabiniTauii B mauieHTiB i3 HEKOHTPOILOBAHOO
bpoHxianbHOW acTMoto, AKi meperHecnn COVID-19

Mema po6omu — otititii vactory peaktusaiiii Enmreitna—Bapp Bipycuoi (EBB) indexiiii B martientis
i3 HEKOHTPOJILOBAHOIO GPOHXIANIBHOIO ACTMOIO, SIKi ITepeHec/In KopoHaBipycHy xBopoby-2019 (COVID-19),
Ta BUSHAYMTH e(heKTUBHICTB i1 JIIKYyBaHHS SIK 3ac00y peabisiTartii.

Mamepianu ma memoou. Y 1ocnifKeHH] B3N yyacTh 25 MAI[iEHTIB i3 HEKOHTPOJIbOBAHOIO aCTMOIO Ta
MTOCTKOBIZIHNM CHHPOMOM. Y BCiX MAI[IEATIB METOOM TTOJTIMEPA3HOI JIAHITIOTOBOI PeaKIlii B 3pa3kax CANHN
Ta Ma3Kax i3 HOCOTJIOTKM BW3HAYa/IM HasiBHICTh akTuBHOI EDBB-indexrii. /I mikyBaHHS XBOpUX Ha
HEKOHTPOJIbOBAHY aCTMY 3 TIOCTKOBITHUM CHHAPOMOM Ta peakTuBatieio EbB-indexmii mpusnavamm armk-
JioBip 1o 400 Mr 4 pasu Ha 106y Brpogos:k 20 gHiB, mpoTedrasu mo 15 kparess ABidi Ha 706y BIPOAOBIK
2 wic, gekamerokcur 0,02 % posunn s HeOyaiiseproi Teparnii Brpoxossk 10 auis. o i micas teparii
MaIienTn 3armoBHIoBan acTMa-KoHTposibHMi TecT (AKT) i ankety konrtpoutio actmu (ACQ-7). Kpim Toro,
MIPOBEIEHO CITIPOMETPIIO Ta TECT i3 6-XBUIUHHOIO XOABOOTO 15T OIIHKY e(heKTHBHOCTI JIIKyBaHHSL.

Pe3ynvmamu ma o6z06opennsn. Y 19 (76,0 = 8,5) % XBopHX Ha HEKOHTPOJIbOBAHY OPOHXIAIBHY aCTMY,
aki eperecn COVID-19, Buasneno peaxtusartifo xponiunoi EbB-ingexrrii. [lum xBopuM mpusnauero
Teparmiio aruKIoBipoM, TIPOTedIa3uIOM Ta JekaMeToKcHHOM. 11ix yac JikyBanHs Bi3HAYEHO 3MEHIIIEHHS
pecIipaTopHUX CHMITOMIB i TIOMIMIIeHHd KOHTpoJiio cuMnTomiB BA. Uepes 2 mic sikyBaHHS B MAIli€HTIB
3adikcyBaI CTATUCTUYHO 3HAYYIIIE MTOJIIIIEHHS KOHTPOJIO cuMITOMIB acTMu: pe3ysasrat AKT migsumms-
ca 3 (11,8 £ 0,7) no (19,3 £ 0,7) Gana, orinka 3a ACQ-7 smentmiacs 3 (2,6 = 0,1) mo (1,1 = 0,1) Gana
(p < 0,05). OynkIist JereHb, a came JKUTTEBA Ta (HOpcoBaHa KUTTEBA EMHICTD, a TAKOK GPOHXIATbHA TIPO-
XitHicTh (06’eM (hOPCOBAHOTO BUANXY 32 TIEPILY CeKyH/Y) mosimmmncs. OOCTPYKIIisS MaIuX AUXaTbHIX
NIAXiB (CepeHi eKCIipaTopHi TOTOKKW) CTATUCTUYHO 3HAYYIIO 3MeHInIacs. 3adikcoBaHo MOJTIIMIIEHHST
TOJIEPAHTHOCTI /10 (hi3MUHNX HABAaHTAKEHb 32 BCIMA TTApAMETPAMU TECTY 3 6-XBUIUHHOIO XOABOOTO.

Bucnoexu. Y (76,0 = 8,5) % narienTin i3 HekoHTpoboBanoio BA, siki nepenecin COVID-19, BusiBieno
peaxTmBartiio xpouiunoi EBB-ingexirii. 3actocyBanusa amukiosipy, mpoTedasumy Ta MicIieBoi Teparii
JIEKaMETOKCIHOM JIa€ 3MOTY MOJIIIIIUTA KOHTPOJIb OPOHXiaJbHOI aCTMH B IUX MAI[EHTIB. 3 MOJIIIIIEHHIM
MOKA3HUKIB (DYHKIIii JIereHb 301TbITIIIACS TOEPAHTHICTD 10 (hisnuHux HaBaHTakeHb. CKPUHIHT Ta JIKY-
BanHs peakTuBailii EBB-indekuii € MoxkamBiuMu MeTozaMu peabimitaiii mamieHTiB i3 HEKOHTPOJIbOBAHOIO
OGPOHXIaJIbHOIO acTMOI0, siKi reperecn COVID-19.

Kmouoei cnosa: COVID-19, Emreiina—Bapp Bipyc, peabimiTaliist, HeKOHTPOJIbOBaHA ACTMA.
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Pathomorphological Changes in the Lungs
in Patients with Comorbidity Pulmonary
Tuberculosis and Diabetes Mellitus

Objective — to examine the pathomorphological changes in lung tissue in patients with pulmonary tubercu-
losis and diabetes mellitus.

Materials and methods. A prospective pathomorphological study was conducted of 60 cases of death of
patients who died from various causes, in which pulmonary tuberculosis and type IT diabetes appeared as the
main disease in the final clinical and patho-anatomical diagnoses.

The patients were divided into three groups, the first subgroup consisted of 20 cases in which a diagnosis of
pulmonary tuberculosis was established without pronounced accompanying pathology; the second subgroup
included 20 cases of the combined pathology of tuberculosis and type II diabetes; to the third — 20 cases of
patients with type IT diabetes without tuberculosis. The types of patients of both groups were representative in
terms of age and sex.

Results and discussion. The results of the pathomorphological examination of the lung tissue of patients
with tuberculosis without accompanying diabetes showed that in 90 % of cases the capillaries of the lung paren-
chyma structure were not changed, except for those areas that were involved in a specific classical tuberculosis
inflammation.

According to the results of the study of the histological material of the 2 group, it was established that one
of the key pathomorphological changes in the comorbidity of tuberculosis/diabetes is the development of pul-
monary microangiopathy, which was characterized by a marked violation of the structure of small blood vessels
of the microcirculatory channel of the lungs. Thus, the analysis of autopsy morphological material showed that
there is a histological picture of a change in the structure of the capillary channel: zones of complete obliteration
of capillaries appear, unevenness of the caliber of microvessels is observed, and the number of functioning capil-
laries decreases. It was found that in patients of the 3 group, probably (p < 0.05) 85 % more often compared to
15 % in the 1st group, changes in the alveolar epithelium were observed.

Conclusions. Pathomorphological changes in the lungs in patients of the 2" and 3 examination groups
include microangiopathy, pulmonary fibrosis, degeneration of the alveolar epithelium and, as a result, respiratory
tract dysfunction. These changes contribute to the development of serious complications and require special
attention in the treatment of patients with TB/DM co-infection to prevent further deterioration of lung tissue.

Keywords
Morphology, tuberculosis, diabetes, microangiopathy, fibrosis.

here has been a changing trend in the morpho- been a commonly associated co-morbid condition
logical pattern of pulmonary tuberculosis (TB)  with TB over the years. In recent years, more and
over the years [3]. Tuberculosis is a socially deter- more studies are appearing that indicate changes in
mined disease with a high prevalence in the Eastern the pathogenetic course of the inflammatory reac-
European Region [7]. Diabetes mellitus has always tion in patients with pulmonary TB and diabetes

© 2024 Asmop. Onyb6rikosaro Ha ymosax niyeHsii CC BY-ND 4.0 / Author. Published under the CC BY-ND 4.0 license
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mellitus (DM). There are few studies dedicated to
the study of the mutually aggravating effect of
diabetes on pathomorphological changes in the
lungs during TB infection [11].

Pathomorphological changes in the lungs in TB
are diverse and have many features. They range from
the formation of granulomas and necrotic processes
to the development of caverns and fibrosis, which
together form a complex of destructive changes in
lung tissue [10]. Pathomorphological changes in the
lung tissue of patients with TB are important in the
formation of the clinical picture, influencing its course
and complicating the process of its treatment [1, 9].

Morphological changes in the structure of lung
tissue in DM are characterized by a complex of
structural and functional disorders associated with
the long-term consequences of impaired carbohy-
drate metabolism of varying complexity and the
formation of insulin resistance, including at the level
of peripheral tissues [4, 8].

Objective — to examine the pathomorphological
changes in lung tissue in patients with pulmonary
TB and diabetes mellitus.

Materials and method

A prospective pathomorphological study was
conducted of 60 cases of death of patients who died
from various causes, in which pulmonary TB and
type II diabetes appeared as the main disease in the
final clinical and patho-anatomical diagnoses.

Primary medical accounting documentation was
studied: medical cards of inpatients (f. No. 003/0) and
protocols of pathological examinations (f. No. 103 /0).
The collection of autopsy material (comparison and
main groups) was carried out on the basis of the
Chernivtsi Regional Pathological Anatomical Clinic
during 2021—2024, taking into account the «Law of
Ukraine on Burials and Funeral Matters as amended
according to the Law N1102-1V from 09.08.2024».

Material for research was collected no later than
6—12 hours after the onset of biological death. The
material was fixed for 48 hours in a 10 % solution
of neutral buffered formalin, dehydrated in an
ascending battery of alcohols and paraffin embedded
at a temperature of 54 °C. They were stained ac-
cording to the following methods: hematoxy-
lin-eosin (for inspection purposes), vanGieson’s
picrofuchsin with additional staining of cell nuclei
with Weigert’s hematoxylin (to assess the degree of
development of scleroplastic processes), chromo-
trope-aqueous blue according to the method of
N.Z. Slinchenko (for the identification of fibrin and
the fibrous component of the stroma) [5].

When performing histological studies, a Delta
Optical Evolution 300 Trino Plan LED biological
microscope was used; magnification x40, x 100,

Fig. 1. Histological micropreparation

A capillary with a preserved muscular layer of the endothelium,
whole blood, erythrocytes in the lumen, no pathological changes
in the capillaries. Staining with hematoxylin and eosin. x 100.

x 400, x 600, x 1000 (eyepiece x 10; lenses x4, x 10,
x40, x60, x 100) [10]. Digital copies of the optical
image of the sections of the microscopic preparations
were obtained using an Olympus C740UZ digital
camera using different microscope lenses depending
on the purpose of the analysis.

The randomization of the cases selected for the
study made it possible to form three groups: the first
group consisted of 20 cases in which the diagnosis
of pulmonary TB was established without DM; the
second group included 20 cases of the combined
pathology of TB and diabetes; to the third group
20 cases with diabetes but without concomitant TB.
The types of cases selected for the study were rep-
resentative in terms of age and sex.

Results and discussion

The results of the pathomorphological examina-
tion of the lung tissue of patients with TB without
accompanying diabetes showed that in 90 % of cases
the capillaries of the lung parenchyma structure were
not changed, except for those areas that were invol-
ved in a specific classical TB inflammation (Fig. 1).

The results of the histological examination
showed that the remodeling of the connective tissue
stroma of the lung tissue, which is the cause of the
emergence of various variants of residual changes in
the lungs, was also detected in the vast majority of
patients of the 1+ group (95 %) vs (5 %) patients of
the 3" group (Fig. 2).

According to the results of the study of the his-
tological material of the 2" group, it was established
that one of the key pathomorphological changes in
the comorbidity of TB/diabetes is the development
of pulmonary microangiopathy (Fig. 3), which was
characterized by a marked violation of the structure
of small blood vessels of the microcirculatory chan-
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Fig. 2. Histological micropreparation

The Pirogov—Langhans cell is an epithelioid-lymphoid tubercle,
is a cluster of cells, and connective tissue of various degrees of maturity
is also visualized. Staining with hematoxylin and eosin. x 100.

Fig. 3. Histological preparation of lung tissue — sclerosis
of the capillary wall, decrease in the number of smooth
muscle cells, hyalinosis of the wall, flattening of the
endothelium

Staining with hematoxylin and eosin. x 100.

Fig. 4. Histological micropreparation

Capillary wall thickening, sclerosis, focal endothelial proliferation,
congestion. Staining with hematoxylin and eosin. x 100.

nel of the lungs. Thus, the analysis of autopsy mor-
phological material showed that there is a histo-
logical picture of a change in the structure of the
capillary channel: zones of complete obliteration of
capillaries appear, unevenness of the caliber of
microvessels is observed, and the number of func-
tioning capillaries decreases. The changes that were
found included an increase in the size and sclerosis
of the capillaries, as well as the accumulation of col-
lagen in the walls of the vessels, which is known [2]
to cause a decrease in their elasticity and impaired
blood circulation.

The identified changes were noted in 7 patients
(35 %) of the 1+ group, 19 patients (95 %) of the
2 group, and 13 patients (65 %) of the 3" group of
the study, and it can be assumed that these changes
cause the development of massive pulmonary fibro-
sis, which impairs the functional capacity of the
lungs in case of tuberculous inflammation against
the background of diabetes.

During the morphological study, we discovered
various degrees of degenerative processes in the
alveolar cells, which are pathogenetically the cause
of gas exchange disorders and a decrease in the
respiratory function of the lungs, including in the
form of a decrease in the ability to oxygenate the
blood and an increase in the partial pressure of car-
bon dioxide in the blood.

It was found that in patients of the 2™ and
31 groups, probably (p <0.05) 90 % and 85 % more
often compared to 15 % in the 1+ group, changes in
the alveolar epithelium were observed (Fig. 4). In
particular, degenerative processes in alveolar cells,
which pathogenetically caused a gas exchange viola-
tion and a decrease in the respiratory function of
the lungs in the form of a decrease in the ability to
oxygenate the blood and an increase in the level of
carbon dioxide in the body.

Focal sclerosis and hyalinosis of the vessel wall,
flattening of the endothelium, focal areas of inflam-
mation, single lymphocytes, uneven thickening of
the capillary wall — all these changes are typical
for most patients of the 2 and 3" study groups.
However, in patients with TB, without accompa-
nying diabetes, damage to blood vessels was
observed extremely rarely. The majority of patho-
morphological changes in histological preparations
in such patients indicated the presence of a muscle
layer in the vessel, with normal-sized endothelio-
cytes, and the absence, in the vast majority of
cases, of excess connective tissue in the vessel wall.
These changes contribute to the development of
serious complications and require special attention
in the treatment of patients with TB/DM co-
infection to prevent further deterioration of lung
tissue.
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Conclusions

1. The results of the histological examination
showed that the remodeling of the connective tissue
stroma of the lung tissue, which is the cause of the
appearance of various variants of residual changes
in the lungs, was detected in the vast majority of
patients of the 1+ group (95 %), compared to 5 % of
patients in the 3 group.

2. Pathomorphological changes in the lungs in
patients of the 2" and 3" examination groups include
microangiopathy, pulmonary fibrosis, and degen-
eration of the alveolar epithelium. Also, we have

No conflict of interest.
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I[TaromMopdonoriyHi 3MiHU B NIereHAX Y XBOPUX Ha KOMOPOiAHICTb
TyOEePKY/NbO3 JlereHb Ta 1IYKPOBUiL AiabeT

Mema po6omu — BuzHaunTI TaTOMOPMOIOrTYHI 3MIHY JIEreHeBOI TKAHMHU B HALIEHTIB i3 TyGepKYIbO-

30M Ta CYMYTHIM I[yKPOBUM [[iaGeTOM.

Mamepianu ma memoou. I1poBeneHO TIpocTieKTHBHE TTaTOMOPGoJIoTiuHe HociKer s 60 BUTIAIKIB
CMepTi XBOPHX, 1110 TIOMEPJIH 3 PI3HNUX PUYMH Ta B SKUX B OCTATOYHOMY KJTIHIYHOMY Ta MaTOJIOTOaHATO-
MIiUYHOMY [IiarHo3i IK OCHOBHE 3aXBOPIOBAHHS 3a3HaY€HO TyOEpKYyJIbo3 JIereHb 1 IyKpoBUil giaber 2 THILy.

XBOpHX POMOIIIMIN Ha TPH rpyTin: Tepina — 20 BUTAAKIB TyOEepKyJIb03y JieTeHb Ge3 BUPa3HOl CyIyT-
HBOI MaToJIoTii, Apyra — 20 BUNAAKIB MOEAHAHHS TYOEPKYJIbO3y Ta IIyKPOBOTO [iabeTy 2 THIly, TpeTs —
20 BumaKiB IyKpoBOTO miabery 2 Tuiy 6e3 TyOepKyIbo3y. Yci rpyriu Oy Perpe3eHTaTHBHIMH 32 BIKOM
Ta CTaTTIO.

Pesyavmamu ma 062060penns. Pesynsratn matoMopdOJIOridHOTO TOCTIZKEHHST JIETeHEeBOI TKAaHUHM
HaIi€HTIB i3 Ty6epKyIb030M 6e3 CYIMyTHHOTO I[YKPOBOTO [iabeTy cBiaumIn mpo Te, mo B 90 % BuUmaakis
KallJIsipy CTPYKTYPH JIereHeBOoi MapeHxiMu Oysid He 3MiHeHi, OKpIM AIJISTHOK, 3aydeHuX y crerudidtre
KJIacH4He TyOEPKYJIbO3HE 3allaIeHHSI.
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JlocmimkeH s TiCTOIOTIYHOTO MaTepialy APYTOi TPYTIH BUSABUIIO, IO OIHIEI0 3 OCHOBHUX TAaTOMOP(OJIO-
MYHKUX 3MiH TIPU KOMOPOIAHOCTI TyOEPKY/Ib03/IlyKPOBHI [liabeT € PO3BUTOK JIereHeBOI MiKpOaHTiomnarii,
SIKA XapaKTePU3yBaIacsk BUPA3HUM TIOPYIIEHHSIM CTPYKTYPHU APIOHIX KPOBOHOCHUX CYINH MiKPOITUPKY.JIsI-
TOPHOTO pycJia JiereHb. AHaJIi3 aBTOICIITHOTO MOP(OJIOTiYHOTO MaTepiay 1T0Ka3as, 10 Ma€ MicIie TicToJIo-
rivHa KapTuHA 3MIiHU CTPYKTYPH KalllJIIPHOTO PycJa: 3'IBJISIOThCS 30HK MOBHOI o6JriTepartii Karisipis,
CIIOCTEPIra€ThCsl HEPIBHOMIPHICTD KaiOpy MiKPOCY/NH, 3MEHIIYETHCS KiJIbKICTh KalliisipiB, 10 (hyHKITIO-
HYTOTh. ¥ XBOPUX TPETHOI TPYITH JOCTOBIPHO Ha 85 % dYacTiriie TIOPiBHSHO 3 MAT[iEHTAMHU TIEPIIOi CITOCTepi-
raJiics 3MiHU aJIbBEOJITPHOTO eIl Teio.

Bucnosxu. Ilatomopdosoriuni 3MiHN JieTeHb Y TAIIEHTIB APYTOI Ta TPEThOi TPYTI MTPeJICTaBIeH] MiKpO-
aHrionaTisMu, JereHeBuM (hiGPO30M, JereHepallicio aabBeOJAPHOIO EIiTe i, M0 IPU3BOAUTD [0 IOPY-
meHHs (QYHKI ANXATbHNAX MIJIAXIB. 3a3Ha4eHi 3MiHN CIIPUYMHIOIOTH PO3BUTOK CEPHO3HNX YCKIQIHEHD i
noTpebyIoTh 0COOIMBOI YBary MPH JIiKYBaHHI NAIIEHTIB i3 MOEHAHHAM TYOEPKYJIbO3y Ta IlyKPOBOTO Jia-
Gety /15t 3amoGiraHHs TTOIAJIBIIIOMY TIOTiPIIIEHHIO CTaHy JIETEHEBOI TKAHIH.

Kmiouoei cosa: mopdouiorisi, TyGepKyJIb03, IlyKpoBUii giabet, MikpoaHrionarii, pi6pos.
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The Expression Levels of HIF-1a

and the Long Non-Coding RNA HIF1A-AS1
in the Buffy Coat as Prognostic Markers
for Severe COVID-19 OQutcomes

in Patients with Diabetes and Obesity

Objective — study of pathogenetic mechanisms and the search for effective prognostic markers for COVID-19
are highly relevant.

Materials and methods. Thirty-six patients with comorbidities—obesity (BMI over 30), arterial hyperten-
sion, and subcompensated type 2 diabetes—were hospitalized in the infectious disease department of Kyiv City
Clinical Hospital No. 4 after 7—12 days of outpatient treatment from the onset of the disease. All patients were
confirmed to have COVID-19 by PCR. The control group included 7 practically healthy donors with a BMI
< 25 and no signs of diabetes. The severity of the disease was assessed based on pulse oximetry and the duration
of oxygen dependence according to WHO classification. According to these criteria, patients were divided into
three groups by severity: mild (n = 8), moderate (n = 15), and severe (n = 13) according to the recommendations
of the National Health Commission of Ukraine. The severity of COVID-19 was assessed at hospital discharge.
Clinical analysis, RNA extraction from peripheral blood leukocytes, reverse transcription, real-time PCR, and
the determination of HIF-1o and HIF1A-AS1 expression levels were conducted.

Results and discussion. The expression level of HIF-1a in patients’ leukocytes varied widely from 6.8 arbi-
trary units to 146.9. In the control group, the expression level was (6.8 = 3.2) a.u., which is 4.3 times lower than
in the mild disease group ((29.4 £ 4.1) a.u.). In the moderate disease group, the expression level of HIF-1a
almost doubled to (55.728 + 16.8) a.u. In the severe disease group, the expression level was (146.9 + 44.9) a.u.,
which is 5 times higher than in the mild group and 2.6 times higher than in the moderate group (p < 0.05). The
expression level of the long non-coding RNA HIF1A-AS1 in the control group and patients with mild COVID-19
did not differ statistically (32.096 + 7.9 and 29.3 + 7.1). However, in the moderate disease group, the expression
increased 5 times compared to the mild group, reaching 146.4 = 37.4 (p < 0.05). In severe COVID-19, the expres-
sion level increased 9.8 times compared to the mild group (p < 0.05) and 1.9 times compared to the moderate
group, reaching 286.7 = 77.3.

Conclusions. Our data demonstrate that the expression levels of HIF-1a and Inc RNA HIF1A-AS1 in blood
leukocytes significantly increase in patients with moderate and severe COVID-19 at the pre-hospital stage, even
before clinical deterioration occurs. This suggests that the expression levels of HIF-1o and Inc RNA HIF1A-AS1
can be considered important, complementary prognostic biomarkers for severe COVID-19 in high-risk groups
with comorbid conditions, particularly in cases of metabolic disorders. The role of HIF1A-AS1 in the context of
respiratory diseases requires further in-depth study and analysis. Targeting HIF-1a through its association with
HIF1A-AS1 has the potential to become a therapeutic target in the treatment of severe respiratory diseases
accompanied by ARDS.

Keywords
HIF-1a, HIF1A-AS1, hypoxia, diabetes mellitus, obesity, prognostic markers, SARS-CoV-2, COVID-19.
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he COVID-19 pandemic has highlighted nu-

merous issues in medical triage and the timely
provision of care due to the massive influx of patients
into healthcare facilities. Although the risk group
for COVID-19 is well-defined [30], and it is well-
known that age, sex, and comorbidities, including
cancer, cardiovascular diseases, and especially dia-
betes mellitus, are major risk factors for COVID-19
patients, not all patients in the risk group experience
severe disease—most recover without oxygen theapy
and intensive care. To address the strain on hospital
beds and expand the capacity for outpatient care, it
is crucial to study the pathogenetic mechanisms and
identify effective prognostic markers for COVID-19.

Established criteria for COVID-19 severity
include low albumin levels, high levels of D-dimer,
ferritin, procalcitonin, IL-6, C-reactive protein,
lactic acid, anisocytosis, and the count of polymor-
phonuclear leukocytes [5, 14, 22, 26].

In our previous studies, we have thoroughly ana-
lyzed the diagnostic significance of markers such as
extracellular neutrophil traps (NETS), extracellular
plasma DNA, hyaluronic acid levels, and the long
non-coding RNA (IncRNA) HAS2-AS in the leu-
kocytes of COVID-19 patients [2, 3]. In this study,
we examined the relationship between the expres-
sion level of the IncRNA HIF1A-AS1 and the sever-
ity of COVID-19 in high-risk patients with diabetes,
obesity, and hypertension.

Acute respiratory distress syndrome (ARDS),
a severe form of acute lung injury, is one of the life-
threatening complications of viral respiratory infec-
tions, including SARS-CoV-2 infection [12]. Fluid
accumulation in the alveoli during ARDS leads to
severe hypoxia [16, 25]. The transcription factor
HIF (hypoxia-inducible factor) is the main regula-
tor of the body’s response to hypoxia [10—17].
HIF-1a transcriptional activity increases the sur-
vival of phagocyte cells and stimulates the expres-
sion of critical factors, including vascular endothe-
lial growth factor (VEGF), as well as pro-inflam-
matory cytokines (TNF, IL-1, and IL-12) at the
infection site [18]. It has been shown in numerous
studies that viral infection can induce HIF-1a
expression, which, upon activation, may favor the
pathogen rather than the host [11, 20, 21, 24]. For
instance, excessive production of pro-inflammatory
cytokines, and ultimately, the cytokine storm, as a
key factor in severe pneumonia in patients with
H1NT1 infection, is mediated by HIF-1a, which can
induce the production of pro-inflammatory mole-
cules at the site of inflammation [8].

The role of HIF-1a in the context of COVID-19
has also been demonstrated. Mingfu Tian et al., in
their study, present findings showing that the nRNA
level of HIF-1a is significantly higher in peripheral

blood monocytes (PBMC) of COVID-19 patients
compared to healthy individuals [30]. According to
the authors, SARS-CoV-2 infection, through the
transmembrane protein ORF3a, induces HIF-1q,
which in turn enhances viral replication and inflam-
matory responses [30]. In another study, Jahani also
emphasizes that in severe cases of COVID-19, the
activation of HIF-1a is responsible for the progres-
sion of the cytokine storm [10].

Recently, considerable attention has been given
to the investigation of IncRNA, which are involved
in numerous physiological and pathological pro-
cesses through epigenetic regulation and complex
signaling pathways. The expression level of HIF-1a.
is regulated by various factors, including, we believe,
potentially through the signaling pathways of the
long non-coding RNA HIF1A-AS1.

Long non-coding RNAs are generally defined as
endogenous cellular RNAs longer than 200 nucleo-
tides, which are ubiquitously found in eukaryotic
genomes but lack protein-coding potential. Long
non-coding RNAs play an important role in main-
taining cellular homeostasis [34].

The functions of HIFA-AS1 are still insufficient-
ly understood. Only a few studies have documented
the biological significance of HIF1-AS1. Increased
expression of HIF1A-AS1 has been reported in
thoracoabdominal aortic aneurysm [31]. HIF1A-
AS1 has also been proposed as a biomarker for
colorectal carcinoma [7]. Functionally, HIF1A-AS1
is pro-apoptotic and anti-proliferative in vascular
smooth muscle cells, Kupffer cells, and umbilical
vein endothelial cells [34, 37].

However, the expression of HIF1A-AS1 in
COVID-19 has not been studied.

We publish the results of our own research, which
show that the expression levels of HIF-1a. and
HIF1A-AS1 increase in severe COVID-19 patients
from the risk group at the pre-hospital stage, prior to
the onset of clinical complications and severe hypox-
ia. We hypothesize that the expression level of HIF1A-
AS1 could be considered a prognostic marker for
severe COVID-19 at the pre-hospital stage.

Objective — to study of pathogenetic mechanisms
and the search for effective prognostic markers for
COVID-19 are highly relevant.

Materials and methods

Description of the Group

Thirty-six patients were hospitalized in the infec-
tious disease department of Kyiv City Clinical
Hospital No. 4 after 7—12 days of outpatient treat-
ment from the onset of the disease. All patients had
COVID-19 confirmed by real-time polymerase chain
reaction (PCR). The patient group included 22 men
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and 14 women with comorbid conditions such as
obesity (BMI over 30 kg/m?), arterial hypertension,
and subcompensated type 2 diabetes (average blood
glucose level — 7.57 mmol/L). The average age of the
patients was 61 £ 15.4 years. Glucocorticoids were
not administered before hospitalization. The control
group consisted of 7 practically healthy donors (aver-
age age — 59.0 + 12.3 years) with a body mass index
(BMI) < 25 kg/m? and no signs of diabetes.

The severity of the disease was assessed based on
oxygen saturation levels (pulse oximetry) and the
duration of oxygen dependence according to WHO
classification. The severity was categorized into
three groups: mild — absence of signs of viral pneu-
monia and hypoxia; moderate — clinical signs of
pneumonia (fever, cough, dyspnea, increased respi-
ratory rate) without severe pneumonia, including
SpO, >90 % on room air; severe — clinical symptoms
of pneumonia (fever, cough, dyspnea, increased
respiratory rate) and one of the following factors:
respiratory rate over 30 breaths/minute, severe
respiratory distress, or SpO, < 90 % on room air.
According to these criteria, patients were divided
into three groups by severity: mild (n = 8), moder-
ate (n = 15), and severe (n = 13), based on the
recommendations of the National Health Commis-
sion of Ukraine. The severity of COVID-19 was
assessed at the time of hospital discharge or patient
death. The average duration of treatment in the mild
group was 8.17 days, in the moderate group —
11.0 days, and in the severe group — 20.8 days. In the
severe COVID-19 group 5 patients died.

All participants provided written informed con-
sent. The study was reviewed and approved by the
relevant national competent authorities: the Re-
search Ethics Committee (No. 6,/20 from 11.11.2020)
and the Hospital Ethics Committee (No. 104/1-284
from 13.05.2021), which were used to obtain samp-
les from patients and healthy donors.

RNA extraction from peripheral blood leukocytes

Total RNA was extracted from peripheral blood
leukocytes using guanidine isothiocyanate-phenol-
chloroform extraction with Trizol reagent (Invit-
rogen). The extracted RNA samples were diluted in
50 pL of distilled water, and RNA concentration was
measured spectrophotometrically (NanoDrop
ND1000).

Reverse Transcription

The reverse transcription reaction was performed
in two stages. First, a mixture of 1 pL. Random
Hexamer primer, 6 pL total RNA, and 5 pL nucle-
ase-free deionized H,O was prepared. The samples
were incubated at 70 °C for 5 minutes using the
Gene Amp® PCR System 2700 amplifier (Applied

Biosystems, USA). In the second stage, 2 uL ANTP
(10x), 4 pL Buffer RT, 0.5 pL Ribo Lock RNAse
inhibitor, and 0.9 puL RevertAid H Minus Reverse
Transcriptase were added to the mixture. The samp-
les were then thermostatted at 42 °C for 60 minutes,
followed by incubation at 70 °C for 10 minutes.

Real-time polymerase chain reaction

Real-time PCR was performed using the 7500
Fast Real Time PCR thermocycler (Applied Bio-
systems, USA). In a 96-well plate, 10 pL of a mixture
containing 5 pL. TagMan Universal PCR Master
Mix, 2 uL. ¢cDNA, 0.15 uL probe for IncRNA HIF1A-
AS1,0.2 uL Rox (1:9),and 2.65 uL. H,0O was added
to each well. cDNA denaturation was carried out at
95 °C for 15 seconds. Probe annealing and elonga-
tion were performed at 60 °C for 1 minute. The
real-time PCR program consisted of 50 cycles. The
expression of HIF-1a was determined using the
assay: Hs00153153 m1. The expression of HIF1A-
AS1 was determined using the assay: Assay ID:
Hs04407794 m1. The reference gene was B-actin:
Human ACTB (Beta Actin) Endogenous Control
(FAM™ /MGB probe).

Statistical analysis

Statistical analysis was conducted using the
licensed software Origin (https://www.originlab.
com/). To determine the significance of differences
between groups with normal distribution, a two-
tailed t-test was used; otherwise, the Mann—
Whitney U test was applied. Correlation analysis
was performed using Pearson’s correlation coefficient
for normally distributed data. Data are presented as
mean = SEM (standard error of the mean of random
samples taken from the original population).

Results

Determination of HIF-1c. expression
in leukocytes of COVID-19 patients

The expression level of HIF-1a in patients’ leu-
kocytes varied widely, ranging from 6.8 arbitrary
units to 146.9. In the control group, the expression
level was (6.8 + 3.2) relative units (r.u.), which is
4.3 times lower than in the group of patients with
mild disease ((29.4 + 4.1) r.u.) (Fig. 1). In the
moderate disease group, the expression level of
HIF-1a almost doubled, reaching (55.7 £ 16.8) r. u.
However, there was no statistically significant dif-
ference between the mild and moderate severity
groups (p = 0.24). In patients with severe disease,
the expression level of HIF-1a was 146.9 + 44.9,
which is 5 times higher than in the mild group and
2.6 times higher than in the moderate group
(p=0.04 and p = 0.05).
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Fig. 1. Expression level of HIF-1a. in pre-hospital COVID-19
patients

The expression level is presented in relative units to the expression
of the reference gene B-actin.
*Significant difference (p > 0.05); **significant difference (p < 0.05).

Determination of HIF1A-AS expression

in leukocytes of COVID-19 patients

It was shown that the expression level of the
IncRNA HIF1A-AS1 in the control group of volun-
teers and patients with mild COVID-19 did not
differ statistically (32.1 + 7.9 and 29.3 + 7.1)
(Fig. 2). In the group of patients with moderate
COVID-19, the expression increased 5 times com-
pared to the mild group, reaching 146.4 + 37.4
(p <0.05). In severe COVID-19, the expression level
increased 9.8 times compared to the mild group
(p <0.05) and 1.9 times compared to the moderate
group (p > 0.05), reaching 286.7 + 77.3.

Discussion

In this study, it was first established that the
comorbid course of COVID-19 in the context of
diabetes mellitus and obesity is accompanied by
increased expression of the IncRNA HIF1A-AS{,
depending on the severity of the disease course.

COVID-19 induces inflammation and hypoxia,
which induces the transcriptional activity of HIF-1a
[35]. Despite HIF-1a being a central regulator of
oxygen-dependent gene expression [33], promoting
phagocyte cell survival and stimulating the expres-
sion of crucial factors, in several studies, it is sug-
gested that the role of HIF-1a may also be patho-
logical and, as a result of activation, could favor the
pathogen rather than the host [20].

S. Kondo and colleagues present data indicating
that the expression level of HIF-1a protein is ele-
vated due to the degradation of PHD1 and PHD3
by the latent membrane protein 1 oncoprotein of
the Epstein—Barr virus [21]. Additionally, influ-
enza viruses stabilize HIF-1a by disrupting protea-

Fig. 2. Expression level of IncRNA HIF1A-AS1
in pre-hospital COVID-19 patients

The expression level is presented in relative units to the expression
of the reference gene B-actin.
*Significant difference (p > 0.05); **significant difference (p < 0.05).

some function and reducing the expression of factor
inhibiting HIF-1a. [8]. The excessive production of
pro-inflammatory cytokines, ultimately leading to
a cytokine storm — a key factor in severe pneumo-
nia in patients with HI1N1 infection — is mediated
by HIF-1a, which can induce the production of
pro-inflammatory molecules at the site of inflam-
mation [30]. Increased expression of HIF-1a-re-
gulated genes, including those encoding glycolytic
enzymes, has been observed in cells infected with
HCV. It has been demonstrated that prolonged
expression of HCV protein reduces mitochondrial
oxidative phosphorylation, and the enhanced utili-
zation of the glycolysis pathway supports cell sur-
vival [10].

Phagocytes, under normal oxygen tension in the
blood, typically express low levels of HIF-1a.
However, when exposed to low partial oxygen pres-
sure at the site of infection, there is a marked
increase in HIF-1a expression, which enhances
phagocytic activity [15]. The transcriptional activ-
ity of HIF-1a increases the survival of phagocytes
and stimulates the expression of pro-inflammatory
cytokines (TNEF, IL-1, and IL-12) at the site of infec-
tion [18].

HIF-1ais already being studied in the context of
COVID-19. Some studies have shown that HIF-1a.
may enhance viral replication and inflammatory
responses [30] and be responsible for the progression
of the cytokine storm [10]. The activity of HIF-1a
may be particularly significant in comorbid condi-
tions, especially in coronavirus infection against the
background of diabetes mellitus. A.C. Codo et al.
demonstrated that monocytes infected with SARS-
CoV-2 lead to mitochondria-mediated ROS stabi-
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lization of HIF-1a and increased glycolysis [1]. The
authors provide evidence that HIF-1a. is essential
for the induction of glycolysis and the subsequent
pro-inflammatory state of SARS-CoV-2-infected
monocytes, ultimately contributing to increased
glycolysis, which facilitated SARS-CoV-2 replica-
tion and cytokine expression. Tissue hypoxia and
HIF-1a may play a key role in the pathogenesis of
viral infections through the modulation of glyco-
lytic pathways, which can support viral replication.
This is particularly relevant in COVID-19 and
respiratory diseases such as asthma and chronic
obstructive pulmonary disease (COPD), where viral
infections play a crucial role in exacerbations and
disease progression [32, 33].

In the study by Wu Yanghe, it was reported that
HIF1A-AS1 enhances apoptosis of Kupffer cells in
the liver by upregulating caspase 3 expression, being
induced by TNF-o. Inhibition of HIF1A-AS1 sig-
nificantly reduced TNF-a-induced cell apoptosis [34].

Although the role of HIF1A-AS1 in COVID-19
has not been studied, data on the association of this
non-coding RNA with TNF-a are critical. It is well
known that TNF-a is one of the primary pro-
inflammatory cytokines, which is upregulated in
acute lung injury, induces cytokine release synd-
rome, and facilitates the interaction of SARS-
CoV-2 infection with angiotensin-converting
enzyme 2 [9]. Elevated levels of TNF-a correlate
with the frequency of severe and critical cases of
COVID-19, and its increase is associated with in-
hospital mortality from this disease [27]. Therefore,
it can be hypothesized that the activation of
HIF1A-AS1 by TNF-a may exacerbate its toxic
effect not only in liver cells but also in other tissues
of the body, contributing to the worsening of the
disease course.

Data obtained from oncology studies may con-
tradict this hypothesis. For example, J. Zhang et al.,
in a large-scale study of the role of HIF1A-AS1 in
pancreatic cancer, demonstrates the opposite effect
of this non-coding RNA, showing that HIF1A-AS1
can induce metabolic dysfunction and disordered
protein translation, thereby inhibiting the growth
and progression of cancer cells, suggesting a poten-
tial therapeutic effect [36].

Our study results show that the expression levels
of HIF-1a and, particularly, the non-coding RNA
HIF1A-AS1, are significantly increased in the blood
leukocytes of patients with moderate to severe
COVID-19 compared to the control group and
patients with mild COVID-19. Fig. 1 and 2 demon-

strate a clear correlation between the expression
levels of both markers and the severity of the disease
course. We suggest that these findings may allow for
the consideration of HIF-1o and IncRNA HIF1A-
AS1 expression levels as important, complementary
prognostic biomarkers for severe COVID-19.

The study of non-coding RNAs in COVID-19 and
other respiratory diseases, such as influenza, holds
great promise. An increasing number of studies
continue to demonstrate the interconnected invol-
vement of non-coding RNAs in the immune res-
ponse to SARS-CoV-2 infection by regulating its
pathological features.

For instance, exosomal miR-424 has been shown
to be an independent predictor of thromboembolic
events (pulmonary embolism and acute myocardial
infarction) in patients with COVID-19, while
miR-103a independently regulated D-dimer levels
[6]. Four other non-coding microRNAs (let-7e-5p,
miR-651-5p, miR-766-3p, and miR-4433b-5p)
exhibit significantly different expression levels bet-
ween the healthy control group and the group of
patients with signs of severe hypoxia, suggesting
that these molecules may serve as potential candi-
dates for stratifying patients by severity [4].
Additionally, the expression of several ncRNAs
(miR-423-5p, miR-23a-3p, and miR-195-5p) has
been proposed as an alternative to classical PCR
tests for more accurate identification of COVID-19
and obtaining a detailed disease profile [19].

We hypothesize that the increased levels of
IncRNA HIF1A-AS1 could be considered a diag-
nostic marker for predicting severe COVID-19 in
high-risk groups with comorbid conditions, par-
ticularly metabolic disorders. However, the role of
HIF1A-AS1 in the context of respiratory diseases
requires further in-depth study and analysis.
Targeting HIF-1aw through its association with
HIF1A-AS1 is not only an advanced strategy for
suppressing glycolysis in cancer treatment [38], but
it also has strong potential to become a therapeutic
target in the treatment of severe respiratory dis-
eases associated with ARDS.

Conclusions

Using the combination of HIF-1o and HIF1-AS1
as early biomarkers provides a highly accurate tool
for predicting the risk of developing clinical hypoxia
and monitoring the severe course of COVID-19.
Integrating the determination of these indicators
into clinical practice will help focus on patients with
poor prognosis and optimize treatment.
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€.1. lybposcbkui, T.1. ApeBunubka, A.T. MopTHuyeHko, B.€. [loceHko
IHctuTyT dhisionorii imeni 0.0. boromonbus, HauioHanbHa akagemis Hayk YkpaiHu, Kuis

Pieni ekcripecii HIF-1o Ta posroi PHK, mo ne kopye, HIF1A-AS1
SIK TPOrHOCTUYHI MapKepu TsKKoro mepebiry COVID-19
y MAlieHTiB i3 AiabeTOM Ta OXUPIHHAM

[Tannemist koponasipycHoi xBopoou-2019 (COVID-19) BusiBusia ynciieHHi ipobJaeMu MEIUYHOTO COP-
TYBaHHSI Ta CBOEYACHOTO HAJIJAHHA JIOTIOMOTY Yepe3 MAaCOBUI HAIJIMB MAIIEHTIB Y MEeIMYHI 3aK1au. Xoua
BU3HA4YeHO rpyity pusuky po3sutky COVID-19, He Bci marieHTH 1ti€i rpyu MaioTh TSUKKIIT epebir 3aXBo-
pIOBaHHsl, GITBIIICTD OYKYIOTh Oe3 TIOTpeOr B KUCHEBIH MITPUMIL Y1 iHTEHCUBHIN Teparrii.

Mema po6omu — BUBYMTH B3a€MO3B's130K Mix piBHsiMu ekcripecii HIF-1a i mosroi PHK, 1110 He komye,
HIF1A-AS1 ta tsoxkictio COVID-19 y matienTiB i3 TPy BUCOKOTO PUBHUKY.

Mamepianu ma memoou. B indexiiiine Bigninenns Kuiscbkoi Micbkoi Kiiniunoi jikapui Ne 4 uepes
7—12 nHiB aMOyJIaTOPHOTO JIIKYBaHHSI TIC/IS TOYATKY 3aXBOPIOBaHHS Oy TocmiTanizoBani 36 marieHTis i3
KOMOPOiIHOTO TraTosIoTielo (oxkupinHsaM (iHaeke Mack Tijia > 30 Kr/m?), aprepiaibHOIO TinepTeHsiero Ta cy6-
KOMITEHCOBaHUM IIyKpOBUM fiabetoMm 2 Tuty. ¥ Beix marientisB COVID-19 6yB miaTBepKeHIH METOIOM
MoJIiMEPa3Hol JIAHITIOTOBOI peakilii. TSKKICTh 3aXBOPIOBAHHS OINHIOBAIN 32 JAHUMU ITYJBCOKCUMETPIi Ta
TPUBATICTIO KUCHEBOI 3aJIe;KHOCTI 3a Kiacudikarieio BOO3. TskkicTh 3aXBOpIOBaHHS BU3HAYATIACH PETPO-
CIIeKTUBHO 3TiHo 3 kputepismu BO3 1o kinacudikariii 3axsopioantss COVID-19. 3rizno 3 HuMu, naiienTu
OyJIM POBIOLTIEHI Ha TPU IPYIH 32 CTYIEHEM TsLKKOCTI: Jierkuii (n = 14), cepenniii (n = 42) i TsoKKUi
(n = 37). KonurposbHa rpyma — 7 IpakTUIHO 3/[0POBUX JIOHOPIB 3 1HEKCOM Mac Tijia < 25 Kr/M? 1 Bificy THic-
TI0 03HaK jiabery. [IpoBemeno kiiHiuHmil anami3, excrpakiiio PHK i3 mefikonuris mepucepratoi Kposi,
3BOPOTHY TPAaHCKPUIIIIiIO, TI0JIiIMEPa3Hy JIAHITIOTOBY PEAKIIiI0 B PEaJbHOMY Yaci Ta BASHAUCHHS PIBHS eKcIIpe-
cii HIF-1oo i HIF1A-AST.

Pesyavmamu ma o6z06openns. Pisenn excrpecii HIF-1o y seiikonunrax cranosus Biz 6,8 1o 146,9 y.o.,
y KOHTpOJIbHIN tpymi — (6,8 + 3,2) y. 0., 1110 B 4,3 pasdy HIKYe, HIJK Y TPYII 3 JIETKUM TIepebiroM 3aXxBOpio-
BauHs ((29,4 * 4,1) y. 0.). ¥ rpymi i3 cepeHbOTSKKIM Tiepebirom pisenb excripecii HIF-1ow 6yB maiike
Basiui Bunmm ((55,7 + 16,8) y. 0.), Tozii sIK y TPYIIi 3 TSLKKUM 11epebirom OYB y 5 pasiB BUIINM, HiXK Y TPy
3 JierkuM Tiepebirom, i B 2,6 pasy BUIIMM, HIZK Y TPYTIi i3 cepeHboTsKKIM Tiepebirom ((146,9 + 44.9) y.o.,
p < 0,05). Pigenn excrpecii PHK HIF1A-AS1 y KoHTpoJIbHIll TPyIIi Ta y MAIIEHTIB i3 JIETKUM mepebirom
COVID-19 ne BigpizusBcst cratuctuano 3Hauyino ((32,096 = 7,9) ta (29,3 + 7,1) y.0.). Onnak y rpymi i3
CEPETHBOTSIKKIM TIepebiroM piBeHb eKcrpecii OyB OLTbIINM y 5 pasiB MOPIBHIHO 3 TPYTIOIO 3 JIETKUM Tepe-
6irom ((146,4 = 37,4) y. 0., p < 0,05). ITpu Tswrromy niepebiry COVID-19 pisenb ekcripecii B 9,8 pasy nepe-
BUIIYBaB MOKA3HWUK TPYITH 3 JierkuM tepebirom (p < 0,05) i B 1,9 pasy — MOKa3HUK IPYIIN i3 CEPETHBOTSIK-
kum nepebirom ((286,7 + 77,3) y. 0.).
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Bucnoexu. Yiepiiie BctaHOBJIEHO, 1110 KoMopOiauuii epebir COVID-19 na i 1ykposoro miabety ta
OKUPIHHS CYyNPOBOJIKYEThCS 3pocTanHsiM excripecii josroi PHK, 1o ve komye, HIF1A-AS1 3anexHo Bix
TSDKKOCTI miepebiry 3axsopioBantst. PiBni excripecii HIF-1o ta HIF1A-AS1 y srefikonuTax KpoBi 3HAYHO
3pPOCTAIOTH y MAIIEHTIB 13 CEPEHBOTSKKIM Ta TsKKUM riepebirom COVID-19 Ha fgorocmitaabHOMY eTari,
JI0 HaCTaHHA KJIiHIYHOTO TIoTipiieHHs. [le cBiqunTh mpo Te, 110 1M1 MOKAa3HUKN MOKHA PO3TJIAIATU IK BasK-
JIUBI TIPOTHOCTHYHI GioMapkepu Tsikkoro nepebiry COVID-19, 1110 J0MOBHIOIOTH OJMH OHOTO, Y TPyIax
pUBHKY 3 KOMOPOIHOIO TTATOJIOTIE, 0COOMBO TIpu MeTabostiuamx posianax. Poias HIF1A-AS1 y konTek-
CTi pecripaTopHKUX 3aXBOPIOBaHb MOTPEOYE MOAANBIIOrO IIIMOGOKOr0 BUBYEHHST Ta aHasiisy. Ha Hainy aymKy,
HIF-1a gepes 38’5130k i3 HIF1A-AS1 Moske GyTH TepareBTHYHOIO MIlIEHHIO ITPH JIKYBaHHI TSUKKUX PECITi-
pPaTOPHUX 3aXBOPIOBAHb, SKi CYITPOBOKYIOTHCS TOCTPUM PECITiPATOPHUM JINCTPEC-CUHIPOMOM.

Kntouoei cnoea: HIF-10, HIF1A-AS1, rinokcis, mykpoBuii giabeT, 0;KUPiHHST, TPOTHOCTHYHI MapKepH,
SARS-CoV-2, COVID-19.
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€.M. MaeTHUI

HauioHanbHuMit HayKoBUIA LeHTp dTu3iaTpii, nynbMmoHonorii Ta anepronorii
imeHi @.I. fiHoBcbkoro HAMH Ykpainu, Knis

BuaBneHHA puU3UKY IHTPAOIlepPalliHNX

Ta MICAOIMEPALINHNX XIPYPTIYHUX YCKIAOHEHD
Ha OCHOBI IEHCUTOMETPUYHUX ITOKA3HUKIB

Y XBOPUX Ha TYyOEPKY/bO3 JIeTeHb

Yenixu 3acTocyBaHHS IEHCUTOMETPIi TIPU KOMIT I0TEPHiit ToMorpadii JiereHb JI7IsT OIliIHKY CTaHy JieTeHi CIIo-
HYKaJIu JI0 BU3HAYECHHSI MOKJIUBOCTEH TIPOTHO3YBaHHsI TIepebiry 3aXxBOPIOBAaHHS TIPH XiPyPrivHOMY JIKYBaHHI
XBOPHX Ha TYGEPKYJIbO3 JIETEHb.

Mema po6omu — BU3HAUNTH JICHCUTOMETPUYHI KPUTEPIi TPOrHO3y 00TAKEHOTO0 iepebiry iHTpaonepariiino-
I'0 Ta MiCAS0NePaLiiiHoro nNepiogy y XBOpUX, IIPOOIEPOBAHNX i3 IIPUBOLY TyOePKY/IbO3Y JIEr€Hb.

Mamepianu ma memoou. I1poBezieHo aHasIi3 1ooepaiiiHuX MOKa3HUKIB A€HCUTOMETPIT IIPH KOMIT I0TEPHIN
tomorpadii JiereHb y BePXHIX Ta HUKHIX JlereHeBUX TI0JIsIX Ha Oolli onepaliii y 40 XBOpHX, IPOONEPOBAHNX 3
TMIPUBO/Y XiMiOPE3UCTEHTHOTO TYOEPKYIHO3Y JIETeHb 3 00TSKEHNM TIepebiroM iHTpaoTepartiiinoro Ta mcsiore-
partifinoro nepiozy. JlocmimkeHo BIJIMB BiIXWJIEHDb IEHCUTOMETPUYHMUX TTOKA3HWKIB BiJl YMOBHOI HOPMHU Ha
repebir iHTpaoIepaIiitHOro Ta micasIonepaiiHoro nepiomy.

Pesyavmamu ma o6z06openns. Y BCiX XBOPUX BUSIBJIEHO BiAXUJIEHH: IEHCUTOMETPUYHMX [TOKA3HUKIB BijJ
YMOBHOI HOPMU. Y OLIBLIOCTI XBOPHX 13 IMiABUIIEHOIO IILIBHICTIO TAPEHXIMU CIIOCTepiranu obriTepaliiio 1ies-
PasIbHOI HOPOKHUHY Ta MIsKUACTKOBUX HILIMH, GiGPO3HI 3MIHI KOPEH JIereHi, TO/i K IPU 3HUKEHIi 1[iIbHOC-
Ti — mepeBakKHO KPOBOTOUMBICTD Ta HEAOCTATHIO FEPMETHYHICTD 1TBA TTAPEHXIMHU, 110 OOTSIKYE T1epebir paHHbO-
TO TICISI0TIePaIlifHOTO TIEPiozTy.

Bucno6kxu. YcTaHOBJIEHO B3AEMO3B’SI30K MizK iJIBUIIEHOIO YU 3MEHITIEHOIO IIIJIbHICTIO JIereHeBOi apeHxXiMu
[0 omepalii Ta HMOBIPHICTIO MOSBY OOTSLKYBAJIbHUX YMHHMKIB Iil 4ac XipyprivHoro JiKyBaHHS XBOPHX Ha
TyOepKyJIb03 JiereHb. Y pasi miabHocTi nmapenximu > —730 HU a6o < —860 HU 0 Xipypri4Horo JiKyBaHHs
XBOPUX Ha TYOEPKYIH03 JIETeHD JOTIIBHO BKUTH 3aXO/IiB i3 3amM0GiTaHHsT YCKITATHEHHSIM.

KniouoBi cnoBa
JlereHi, TyGepKynbo3, YCKNaAHEHHS, TiKyBaHHS, Xipypris, Komn'loTepHa ToMorpadis, LeHCUToMeTpis.

BiZ[OMI/Ifl 3B’SI30K 3MiH IIIJIbHOCTI TapeHXiMHU
JiereHi 3 1epebiroM JiereHeBUX 3aXBOPIOBAHb.
BusaBneno cTaTucTUYHO 3HAYYMIWH 3B’SI30K MiXK
pesyJsbraTamMu KoM 1oteproi Tomorpadii (KT) i3
JIEHCUTOMETPUYHUM aHaJIi30M Ta KJIIHIYHUMHU Map-
KepaM¥ B TAIliEHTIB i3 XPOHIYHOIO 0OCTPYKTHUBHOIO
xBopo6oto Jerenb [2]. ocaimkeHms, 30KkpeMa
KT-nencuromerpis, 1aioTh 3MOTY TIPOBECTH KiJTb-
KicHY OIiHKY eM@i3eMaTo3HnX 3MiH Jiereni. Edek-
TUBHICTb METO/IY TiJITBEP/I’KEHO K KJIHIYHO, TaK i
naroricrosoriuno [1, 6].

3wminu mapenxiMmu KT-mercutomerpis BuSBILIE
patiliie, Hi>K BUSIBJILIOTD BIJIXUJIEHHS CIIIPOMETPUY-
HUX MOKa3HMKIB [9]. YeTanoBieHo, 1110 maTosorivyni
JOCJIPKEHHST BUSIBJISIIOTH OJIM3bKO TPETHHU 3PYIi-
HOBaHUX eM}i3eMOo10 JIeTeHeBUX TKAHWH /10 BU3HA-
YEHHS CIIIPOMETPUYHUX aHOMaJIii. [Ipuryckaiors,
mo KT-gercuromerpist mMoxe OyTH BasKJINBOIO
METO/INKOIO /711 PAHHBOTO BUSBJIEHHS 3aXBOPIOBAHb.
Bizmoma 3asie;kHICTh CITIPOMETPUYHUX TTOKA3HUKIB
Bi/I MTOKA3HWKIB MILIBHOCTI JieTeHi (JIeHCUTOMETPHIY-
HO MO’KHA BU3HAYUTHU Ta MPUIYCTUTU TOPYIICHHS

© 2024 Asmop. Onyb6rikosaro Ha ymosax niyeHsii CC BY-ND 4.0 / Author. Published under the CC BY-ND 4.0 license

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-idekuin ® N2 4 (59) ® 2024 57



OPUTTHAJIBHI TOCIIIDKEHHA / ORIGINAL RESEARCHES

dyukiii gereni ODB, ta inie), mo Habysae 0coO-
JIUBOTO 3HAYEHHS il 9ac MaHAeMii KOPOHABIPYCHOI
xBopo6u-2019.

Huni € akTyaapHUM BUKOPUCTAHHST HEIHBA3UB-
HUX BTPyYaHb Ta 3MEHINEHHA (Pi3MUHOTO KOHTAKTY
3 arienTamu [4].

Hocnikens MibHOCTI JiereHi IK BUSBY TeHeTUY-
HUX IIePelyMOB Ta iHAUBITyaTbHOTO MOJIEKYJITPHO-
ro Koy (Ha Kmrtajt OGIPYHTYBaHHs TapreTHOl
Teparmii B OHKOJIOTi) y JOCTYITHUX JiTepaTypPHUX
JoKepesiax He BUSABIEHO. € TTOOIMHOKI TIOBi/OMJICH-
HS BITYU3HIHUX (30KpeMa aBTOpa CTATTi) Ta 3apy-
6isKHUX (haXiBIiB PO BU3HAYECHHS BILIUBY MOKa3-
HUKIB IIJIBHOCTI JiereHi Ha 1epebir JiereHeBux
3aXBOPIOBaHb. YCTAaHOBJIEHO 3B’I30K ITTOKA3HUKIB
JIEHCUTOMETPIT 3 aKTUBHICTIO TYGEPKYIHO3HOTO TPO-
ecy |3, 5, 7]. BusiBsieno kopessiiiro mizk KT-kapTu-
HOTO Ta GaKTePIOBUILIEHHSIM ITPU TYOepKy.Ib03i [8].

3 ornsny Ha Te, mo KT-mociipkenns 3a cBO€IO
CYTHICTIO € BiITBOPEHOIO KOMIT IOTEPOM PEATBHICTIO,
PEKOHCTPYHOBAHOIO B ITPOCTOPI y BUTJISAII TTIIKCEJTIB,
iH(opMaitis mepBuHHO Mae UG poBuil Bumip. Came
U GPOBiI MOKJIUBOCTI AIOTH 3MOTY BUMiPATHU TITiJIb-
HICTb, TJIONTY Ta BiZICTAHb MIPU aHAJI3l CTAHY JieTe-
HEBOI MapeHXIMU U ypasKeHUX JIJISHOK, ITPOBECTU
KUIBKICHY OIliHKY, TPYHTYIOUHCh Ha 00'€KTUBHMX
MOKA3HUKaX, a He cy6 ekTuBHii gymii. s 1boro
CTBOPIOIOTH CITEIiaTi30BaHi TPOrpaMu Ta IMPOBOASTH
po6OTY i3 3aIyueHHsT HEHPOHHUX MepesK /IS aHaIi-
3y TOMOTpaM.

TakuM 4MHOM, YMOBU BUKOHAHHS XiPypPrivHOTO
BTPY4YaHHsI TIPU TyOEPKYIbO3i JIereHb MOKYTh BiJl-
pi3HATHCA 3aJI€KHO BiJl IEHCUTOMETPUYHUX ITOKA3-
HUKIB TapeHXiMU JIeTeH1, Ha SIKii 3aTlJlaHOBaHe Take
BTPYYaHHS.

MeTa poOOTH — BU3HAYUTU JCHCUTOMETPUYHL
KpUTEPii IPOrHO3Y 00TSKEHOTo epebiry iHTpaore-
PAaIiffHOTO Ta MiCASONEePAIiTHOTO TIEPIOy Y XBOPUX,
[POOIIEPOBAHUX 13 TPUBO/LY TYOEPKYIbO3Y JIETC€Hb.

Martepianu Ta meToam

Jocuimpkentst nposeaeto B 2019—2023 pp. O6-
creskeno 40 XBOpHX 3 00TsKEHUM TepebiroM iHTpa-
OTIepAIiTHOTO Ta MiCISOTEPAIlifHOTO TePiofy, SIKi
nepeOyBaiu Ha JjikyBanui B /1Y <«HarionaibHuii
iHCcTUTYT (hTH3iaTpii i mynbMonosorii iMeni .1 Anos-
cekoro HAMH VYxkpainus. JlereneBy mapenximy
VIIUBAIN MEXaHIYHUM IBOM. JK HECTPUATINBUN
nepebir posrIsiaaiy CTaH!, SIKi YCKJIaIHIOBAJIN ITPO-
BeJleHHST Ta 301/bIIyBaii TPUBAJIICTH OIepallii,
MOIOBKYBaIN TEPMiH TIepeOyBaHHs XBOPHX Y Xipyp-
riYHOMY BiJUIiJIEHHI TTicJIst oTrepaliii Ta moTpedyBasm
3aCTOCYBaHH4 JI0JJATKOBUX JIIKYBAJbHUX JIiH.

BukoHaHHS TOCTIZKEHHST OYJI0 Y3TOJKEeHe 3 KO-
MITETOM i3 MeZIMYHOI eTuKK HallioHaIbHOTO IHCTUTY -
Ty drusiarpii i myspmonosorii imeni .1 AnoBchKOTO

HAMH VYxpainu. Yci narientu miamucanu GopMmy
iH(OPMOBAHOI 3TOAN HA YYACTh Y AOCTIIKEHHI.

Komm'iotepuy Tomorpadiio mpoBoauIn Ha
KT-ckanepi Aquilion TSX-101A (Toshiba, Amomist)
i3 3aIMCOM pe3yJIBTaTiB AOCIKEHHS Ha ITUQPOBI
Hocii. /[ss1 06poOKY TaHux 3aCTOCOBYBAIU POOOUY
crantiiio K-Pacs, 3a f011oMoroio gKoi BUMipioBajn
IITBHICTh YPa’KeHb JIETEHEBOI TKAHWHU Ha BU/II-
JleHiit aisstai akcianpaoro KT-3pisy.

Y Bcix xBopux Oy/0 BUOpaHO poomepartiiisi
MMOKA3HUKU JICHCUTOMETPIl Y BEPXHIX Ta HUKHIX
JIeTeHeBUX MOJIAX Ha OOL omepalil MIIsSXOoM BUMi-
pioBanH 1miabHOCTI MeTooM ROT (Region of Inte-
rest) 6e3 3ajmydeHHs OPOHXIB i CyAUH Bijl CErMeH-
TapHOro piBHA 1 Oijblie, a TaKOXK IATOJOTIYHO
3MiHEHOI TKAaHUHU. Y KOXHOMY JIeTeHEeBOMY IIOJI
BUKOHYBAJIN TI0 TPW BUMIpPIOBAHHS 3 amapaTHUM
00YNCIIEHHSM cepefHboi apudMeTUYHOL BeIMINHI
Ta 1 CTaHAAPTHOTO BIAXWJIEHHS, MO JaJ0 3MOTY
OTPUMATH PE3YJIBTaTH 3 AIEKBATHOIO OHOPIAHICTIO.
[ani mopiBHIOBaJIM 3 BUKOPUCTAHHSAM KPUTEPIIO
CTplofieHTa TiCJId TePeBiPKU HOPMAJIBbHOCTI PO3IIO-
[y BUMIpIOBaHUX IOKa3HUKIB. 30ip, 36epiramms
Ta MaTeMaTUYHY 0OPOOKY MaTepiaiiB JOCTIIZKEHHST
MPOBOJIMJIN 13 3aCTOCYBAHHSM JIiIEH3IHHUX TPO-
rpaMHUX TIPOYKTIB, 1[0 BXOATD JI0 CKJIA/Y IaKeTa
Microsoft Office Professional 2007 (minensis
Russian Academic OPEN No Level N 43437596).

Pesynbrati Ta 06roBopeHHs

YcTaHoBIIEHO, 1110 B YCiX XBOPUX 13 HECTIPUSATIIH -
BUM 11epebiroM inTpaonepariiiHoro Ta micisomnepa-
IfHOTO TIepiofy JEHCUTOMETPUYHI TMOKA3HUKU
BI/IPI3HAMNCS Bifi YMOBHOI HOpMHU. BiAmoBizHO 10
BiJIXWJIEHD ICHCUTOMETPUYHIX MTOKA3HUKIB XBOPUX
posnozaiman Ha aBi rpynu (puc. 1). o rpymm 1
OyJiu BigHeceHi NaieHT 31 3HUKEHOIO MILIBHICTIO
JiereHeBoi mapenxiMu (eM@izeMaToO3HUI THIT), 10
IpyInu 2 — XBOPi 3 MiZIBUIIEHOIO TiIJIBHICTIO ITapeH-
ximu (hibposHUil THIT).

Sk BuHO 3 TabJ1. 1, y Gisbiocti XBopux rpynu 1
MaJia Mice obJiTepalis IeBpaabHOl MOPOKHUHI
pI3HOTO CTyTleHS BUPA3HOCTI, KA CHPUUMHSAIA
TPYAHOII 3 ITHEBMOJII30M, 301/IbIIIEHHST TPUBATIOCTI
orepailii Ta orepailiiiHoi KpoBOBTpaTH. Y il rpyiii
TaKOX crocTepiranu (pibposHi 3MiHKM KOPEHsI JIereHi
Ta 00JIiTepaLiio MiXKYaCTKOBUX IIIIMH, 110 301/IbIITy-
BaJIO TPUBAJICTD Ollepallii, TPaBMaTHIHICTh, KPOBO-
TOYMBICTH Ta TOTPEOYBAIO BKUTTS IOJATKOBUX
3aXO/liB [IJISI JIOCSATHEHHS TEMOCTAa3y Ta TepMeThY-
HocTi. Y 6au3bKo 2/3 XBOPUX TPy 2 BUABJIEHO
nedeKTy TPOIBAHHS TAPEHXIMU Y BUTJISA/I HeTep-
METUYHOCTi, KPOBOTOYMBOCTI, IO 3yMOBJIOBAJIO
HEOOXIHICTD JIOATKOBOTO PYYHOTO IMPOIITHBAHHS
MeXaHiYHOTO 111Ba By3JI0BUMU TiBamMu. [1pn BUHMK-
HEHHI HA/IpUBIB MapeHXiMU TIi/l Yac MMHeBMOJIi3y Ta

58 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopobu, BIN-indekuin ® N2 4 (59) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

-100
-200
-300
—-400
-500
-600
-700
-800
-900
-1000

W [pyna 1

11 12 13 14 15 16 17 18 19 20 21

[ I'pymna 2

Puc. 1. loonepauiitHi nokasHuku aeHcuTomeTpii (3a wKanoto XayHcdinaa) y BepxHix Ta HUKHIX NereHeBMX NonAx
Ha 6oui onepauii y xBopux, npoonepoBaHux i3 npuBoAy Ty6epKynbo3y nereHb (n = 40)

Tabnuus 1. HasBHicTb YMHHMKIB HeCNpUATAUBOrO iHTpaonepayinHoro nepiofy y XBopux, NpoonepoBaHnx

3 npuBopy Ty6epKynbo3y nereHb (n = 40)

fpyna 1 (n=19)

fpyna 2 (n=21)

YuHHUK
Aé6c. % Aéc. %

Craiiky MixK TIJIeBPaTbHUME JINCTKAMU 14 73,7 4 19,0
Dibpo3Hi 3MiHI KOPEHsT 18 94,7 8 38,1
O6aiTepaltis MiZK9aCTKOBUX IILINH 17 89,5 7 33,3
HepocraTHs repMeTHUHICTD 11Ba apeHXiMu 0 0,0 16 76,2
KpoBorouusicTs mBa mapenximm 2 10,5 9 429
TpyaHOMI 3 yITUBAHHAM HAPUBIB MTapeHXiMI 5 26,3 10 47,6

Tabnuus 2. HasaBHiCTb YMHHUKIB HECNPUATAKUBOrO NicnsonepaliitHoro nepioay y Xsopux, npoonepoBaHux

3 npuBopy Ty6epKynbo3y nereHb (n = 40)

fpyna 1 (n=19)

fpyna 2 (n=21)

YUHHUK

A6c. % A6c. %
Henoposnpasenns jereni nonas 3 106u 3 15,8 5 23,8
[TigBumiena excyzartis 8 421 6 28,6
[Tonossxenuii BUTIK MoBiTpst (1OHAA 5 /1i6) 6 31,6 7 33,3

crpobax IX YIIUTH BUHUKAIU TPYAHOIIL 3 OCSTHEH-
HAM aJIeKBaTHOT TePMETUYHOCTI.

Vei BigMiHHOCTI 32 00paHUMK KPUTEPISIME MiK
rpynamu OyJIi CTaTUCTUYHO 3HATY MU,

Sk BuaHO 3 Tabu. 2, micas omeparii rpynu 3a
0OpaHUMU KPUTEPisIMI, OKPIM ITiIBUIIEHOI eKCy1a-
ITii, CTATUCTUYHO 3HAUYIIO HE BiIPIZHAMNCH, ajie y
GaraTbOX XBOPHMX SK I/[BUINCHA, TaK i 3HUKEHA
ITiJTbHICTD JIETEHEBOI TApPEHXIMU HECIPUSITINBO
BILIMBaJIa Ha Iepebir paHHbOIO MiC/I0NepaiiHoro
nepiomny.

JlocmimkenHs 3B’13Ky MIiIJIBHOCTI JIeTeHeBOi Ta-
penximu 3a fannmu KT i3 HasSBHICTIO MEBHUX TIATO-
JIOTIYHUX CTAHIB € aKTyaJbHUM HAIPSIMOM CY4YaCHOI
meantan [1, 2, 9]. 3a monomoroio KT-znencuro-

MeTpil OIiHIOIOTh BUPA3HiCTh eMizeMu jieTenb [6],
MIPOBOIATE AU(DePEHITIIHY AiarHOCTUKY JIETEHEBUX
HOBOYTBOPEHD [4, 7], BU3HAYAIOTH CTYHiHb aKTHB-
HOCTI crenudiyHoro mpoiecy mpu TyOepKyIbosi
Jierens |3, 5.

I1e mocmimpkeHHs: oOMeKeHe KOHTUHTEHTOM XBO-
pUX Ha TYOEPKYJIbO3 JIETEHB, SIKUM TIOKa3aHe Xipyp-
riyHe JIKyBaHHS B 00CS31 YaCTKOBUX PE3EKINii
JieTeHb. 3a OMOMOTOI0 TOPIBHIHHS BiIXUICHDb Y
MIJIBHOCTI JIereHeBoi MapeHXiMu Ta BapiaHTiB 00Ts-
JKEHOTO repebiry iHTpaorepaliifHoro Ta mcisorne-
paliiiHoOro Mepiojly BUABJEHO, MO TPU HIIJIHHOCTI
napenxivu > —730 HU criocrepirascst obJtitepartist
[IJIEBPAJILHOI IOPOKHUHU Ta MI>KUYACTKOBUX IIIJINH,
(i6po3Hi 3MiHKM KOPEHST JIeTeHi, IKi 3HAYHO YCKJIa/l-
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Puc. 2. KT-peHcutomertpis. MauienT B. i3 nigsuieHoto winbHictio nereHeBoi napenximu (i6posHuii Tun)

A — CcepefiHE 3HaUeHHs WiNbHOCTI IereHeBoT NapeHxiMu B0 onepaTuBHOro BTpydYaHHs —765 HU; b — cepefiHe 3HaueHHA WinbHOCTI nereHeBoi
napeHxiMu nicns onepatuBHOro BTpyyaHHa —687 HU. OctatoyHa nopoxHKMHA NpaBoro remMitopakcy.

Puc. 3. KT-pnencutomertpis. Mauient A. 3i 3HMKeHOI0 WinbHicTIO NnereHeBoi napeHxiMmn (emdizemaTo3Hui Tmn)

A — cepefiHe 3HAYeHHS WiNbHOCTI NereHeBoi NapeHxiMu go onepatuBHoro BTpyYaHHs —901 HU; b — cepeaHe 3HaueHHs WinbHOCTI nereHesoi
napeHximu nicns onepatuBHOro BTpy4YaHHs —932 HU. OctaToyHa nopoxHWHA MpaBoro remitopakcy.

HIOBAJTM TIPOBEJCHHS BICIIEPOTI3y Ta BUIIJIECHHS
aHaTOMIYHUX eJIEMEHTIB KOpeHs Jiereti (puc. 2).

[Ipu mminpHOCTI MereneBoi mapenxiMu < —860 HU
3apPEECTPOBAHO ITiIBUIIEHY KPOBOTOYNBICTH Ta He-
JIOCTATHIO FEPMETUYHICTD MIBA APEHXIMHU, 1[0 0OTSI-
JKyBaJo mepebir paHHbOro MicIsgomepariiHoro
mepiomy Ta MPU3BOUIIO /IO 3aTaTbHUX HE3a0BIJIb-
HUX pe3yJbraTiB (puc. 3).

g mpodinakTky 3a3HAYEHUX YCKJIAIHEHD 3a-
IIPOITOHOBAHO PaIliOHAIbHI 3acO0M TTHEBMOJI3Y Ta
PO3/IIJIEHHST Mi’KUYaCTKOBUX TIJIMH 13 JAUCEKITIETO
JIETeHEBOT MapeHXiMu MeTO10M 610JIOTTYHOTO eJIeKT-
po3BapioBaHHs i3 (OpPMyBaHHSAM KOMOIHOBAHOTO
TTBA, 1110 JaJI0 3MOTY JIOCSATTH 3a/I0BIJIBHOTO PE3YJIb-
TaTy JIIKYyBaHHA B yciX xBopux. OiHak BUHUKHEHHS
HEeCITPUATINBUX YNHHUKIB TiCJIs omepallii B 6J113b-
KO TPETUHHU XBOPUX CIIPUYMHUIIO TOTPeOY B I0/1aT-
KOBOMY JIpeHyBalHi 3aJUINKOBUX MOPOXHUH Ta
JIIKyBaHHI MOA0BKEHOI TJIEBPAIbHOI eKCyAallil, o

301/bIINIIO TePMiH nepebyBaHHSI XBOPUX Y Xipyp-
rivHoMy cTalfioHapi Ta, BiJIIIOBiJIHO, ITiJIBUIIINJIO
110TO BapTICTh.

Mo:KIMBICTh BUSHAYUTH /10 OIlepallii TUII TapeH-
ximu Jsiereti (emdizemaTosuuii abo pibposnumii) gae
3MOTY PO3POOUTH TLIAH OTEPATHBHOTO BTPYYaHHS
i3 3a100IraHHsAM PO3BUTKY YCKJIATHEHb.

YpaxyBaHHSI HECIIPUATINBUX YMHHUKIB ITi]] yac
XipypriyHoro JiKyBaHHsS XBOPUX Ha TyOEepKyJIbO3
JIETeHb JIa€ 3MOTY BYACHO BKUTH 3aXO07IiB i3 TIpochi-
JIAKTUKH YCKJIaJHEeHb a00 iCTOTHO 3MEHIMUTH iXHi
BUSIBU, 3aCTOCOBYIOUM JIOZIATKOBE JPEHYBaHHS, a
TaKOXK IATOTYBATHUCS 10 BAKOHAHHSI KOMOIHOBAHO-
T'0O YKPITJIEHOTO TIBA.

¥ nepcrnexTuBi BUAAETHCS AOIIBHUM 3aCTOCYBaH-
HsI 32C00iB MPOMITAKTUKU OOTSZKEHOTO mepebiry y
XBOPUX i3 PU3UKOM HOTO BUHUKHEHHS 3Ti/IHO 3 JIeH-
CUTOMETPUYHUMH JIAHVUMU Ta MPOBEICHHS OIIHKN
PEe3YJIBTaTiB BUKOPUCTAHHS MTPOMITAKTIIHIX 3aXO0/TiB.
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BucHoBKuU

VYeramosieno B3a€M03B’ I30K MIJK BIAXUICHHIMU
B IIIIJIBHOCTI JIeT€eHEeBO1 apeHXxiMu /10 oniepartii (1i1-
suiiena (> —730 HU) abo amentena (< —860 HU))
Ta UMOBIPHICTIO BUHUKHEHHS YCKIaAHEHb (31e01/1b-
IIIOTO OCTATOYHUX TTOPOKHUH ) TTi[T Yac XipypPriduHOTO

[IporHo3yBaHHA BUHUKHEHHS HECTIPUSATINBUX
YUHHUKIB (3MiHEHUX ICHCUTOMETPUYHUX TTOKA3HU-
KiB) i/l yac XipypriyHOro JIiKyBaHHS XBOPUX Ha
TYOEPKYJIbO3 JIereHb MOXKE CIIPUSTH CBOEYACHOMY
BUKOPHUCTAHHIO 3aXO/iB i3 MPOMITaKTUKN yCKIAT-
HeHb orepaiiii ab0 iICTOTHOMY 3MEHIIEHHIO iXHiX
BUABIB.

JIKYBaHHSI XBOPUX Ha TyOEPKYJ/IbO3 JICT€Hb.

I:xepeno dinancyBaHHs: POOOTY BUKOHAHO 3@ KOIITHU JEPKABHOTO OHOJUKETY.
Konduaikry intepecis Hemae.
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Ie.M. Maietnyi

S0 «National Scientific Center of Phthisiatry, Pulmonology and Allergology
named after F.G. Yanovskyi NAMS of Ukraine», Kyiv, Ukraine

Detection of the Risk of Intraoperative and Postoperative
Surgical Complications Based on Densitometry Indicators
in Patients with Pulmonary Tuberculosis

The success of using densitometry in computed tomography of the lungs to assess the state of the lungs
led to the determination of the possibilities of predicting the course of the disease during the surgical
treatment of patients with pulmonary tuberculosis.

Objective — to determine the densitometric criteria for predicting the complicated intra- and
postoperative course in patients operated on for pulmonary tuberculosis.

Materials and methods. The analysis of preoperative densitometry indicators during CT of the lungs in
the upper and lower lung fields on the side of the operation in 40 patients operated on for chemoresistant
pulmonary tuberculosis with a complicated course of the intra- and postoperative period was carried out,
and the influence of densitometric deviations on the course of the intra- and postoperative period was
investigated.

Results and discussion. Deviations of densitometry values from the conventional norm was found in all
examined patients. Obliteration of the pleural cavity and interlobular fissures, fibrotic changes of the lung
root were observed in most patients with increased parenchyma density, and with reduced density, in most
cases, bleeding and insufficient tightness of the parenchyma seam were observed, which together aggra-
vated the course of the early postoperative period.
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Conclusions. the relationship between the elasticity of the pulmonary parenchyma before surgery and
the possibility of constrictive factors in the process of surgical treatment of patients for pulmonary
tuberculosis was established; It was determined that with the detected increased parenchymal density
—730 HU, or reduced parenchymal density below —860 HU in the process of surgical treatment of patients
for pulmonary tuberculosis, but immediately get used to it, go ahead and make it easier.

Keywords: lungs, tuberculosis, complications, treatment, surgery, computed tomography, densitometry.
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Y
( €.10. Mapyuwko, I.b. MaHbkoBcbkui, .10, xyHb
LY «LleHTp kapaionorii Ta kapaioxipyprii MO3 Ykpainuy», Kuis

[IaTo(hi310710TiYHI IPUYMHN 3aUIIKN

B KOMOPOIAHUX MAli€EHTIB i3 XPOHIYHUM
06CTPYKTUBHWUM 3aXBOPIOBAHHAM JI€Te€Hb
Ta 1IYKPOBUM aiabeTom

Taka Hecnienmdivna ckapra, 9K 3auMIKa TPU HE3HAYHOMY (Di3UYHOMY HaBaHTAKEHHI, TIOTEHIIIITHO MOXKe
OyTu MoB’sA3aHa SIK 3 IATOJIOTICIO JIEreHb, TaK 1 3 CEpPIEeBOI0 HEJOCTATHICTIO Ta iMIEeMIYHOI0 XBOPOOOIO CEPISL.
OcranHiii BapiaHT 4acTo TPAIUIIETHCSA ¥ XBOPUX HA I[YKPOBUH iabeT, KoJau yepe3 AiabeTHuHy HeHpormariio
MAIliEHT He CTPAXK/AE HAa TUTIOBY CTEHOKAP/Iif0, ajle MA€ 11 eKBIBaJEHT Y BUTJIS/II 3a/IUTITKH.

Mema po6omu — BUBYMTH YaCTOTY i1IeMiuHOI XBOPOOU CEPIIst BHACJIIOK CTEHO3YBaIbHOIO aT€POCKIEPO3Y
KOPOHAPHUX CY/INH Ta MiKPOBACKYJISIPHOT CTEHOKAP/Iii, @ TAKOK CEPIIEBOT HEZIOCTATHOCTI 31 30epekeH0I0 (hpak-
€10 BUKU/LY Y XBOPUX HA XPOHIYHY OOCTPYKTHBHY XBOPOOY JIeTeHb i IlyKpOBwHil iabetr 2 TUry.

Mamepianu ma memoou. Y JOCTiKEHHST PETPOCIIEKTUBHO OyJ10 3aay4yeHo 62 MalienTiB i3 1yKpoBuM Jia-
6eToM 2 THITY Ta XPOHIYHOTO O6CprKTI/IBHOIO XBOPOOOIO JIETEHb, 110 MAJIN CKAPTH Ha 3a/IUIIKY npu (hisuunomy
naBautakenni. [Ipu obereskenni y 21,0 % i3 HUX BUSBJIEHO Ta YCYHYTO 3a JIOTIOMOTOT0 qepe3mK1pH0ro KOpO-
HAPHOTO BTPYYaHHS CTEHO3YBAJbLHUN aTepOCKJIepO3 KOpOHApHUX aprepilt, me y 21,0 % — miarHocToBaHOo
MiKPOBACKYJISIPHY CTEHOKap/ito, y 62,9 % — cepiieBy HeOCTATHICTH 31 36€peKeHOI0 (DPAKITIEI0 BUKU/LY JTIBOTO
HIyHouKa. BifmosiaHo Oyiia 3MiHeHa Teparrisi. 3aB/SIKA TAKOMY KOMILJIEKCHOMY TTi/IXO/Ly CEpeJIHI Pe3yJIbTaTu
Tecty 3 6-XBUJIMHHOIO X01b00I0 3MiHmIncs 3 Buxianux (156,6 + 16,5) 1o (356,9 = 31,1) m yepes 12 mic ciio-
crepeskerss (p < 0,05).

Pesynvmamu ma o6z206openns. Ilporsarom 12 mic kommencartist giabety (HbA1c < 7,0 %) 6yna gocarayra
y 55 (88,7 %) nartientiB. 3umkenns ingekcy Macu tijga Mentre 30 Kr/M? 3a epiofl criocrepexents 3adikcoBa-
Ho y 12 (85,7 %) i3 14 namientis i3 oxupinusam. Y 13 i3 26 (41,9 %) namienTis i3 miaTBepasKeHOIO CTpec-
eXOKap/:[iorpacpielo imemi€ero Miokapa, ajie 6e3 CyTTEBUX ypakeHb KOPOHAPHUX apTepiit, 3a ganumu KT-kopo-
Haporpa(bu IHJIeKC Pe3epBy KOPOHAPHOTO KPOBOTOKY 6yB meniie 2. [Tpu KOMILIEKCHOMY JIleBaHHl K0M0p61/:1-
HOI aTOJIorii CepelIHII/I pesyJIbTaT TecTy 6-XBIJIMHHOT X0IbOU Yepe3 12 Mic CyTTEBO BiIPi3HABCS Bijl BUXiHO-
ro piBHS Ta HaBiTh Bijx 3Havenb 3a 1 mic (356,9 + 31,1) mporu (156,6 + 16,5) ta (234,2 = 21,8) MeTpiB BizIo-
BigHO, p < 0,05).

Bucnosxu. KoMiiekcHMil TXi 10 Teparril MaiieHTiB i3 MyKPOBUM IiabeTOM Ta 3aAUIIKOI0 pU (hisudHO-
MY HaBaHTQKEHHI 3 ypaXyBaHHIM MOKJIMBOI HATBHOCTI XPOHIYHOI 0OCTPYKTUBHOI XBOPOOH JIETEHD, I1IIEMIU4HOT
XBOPOOU ceplist, CepleBoi HeOCTAaTHOCTI Ta JIKyBaHHIM BiAIIOBIAHUX CTAHIB JA€ 3MOI'Y JOCATTH MAaKCHUMaJlb-
HOro edexTy 1Moo 30iablIeHHI GYHKIIOHAIBHOI MOKINBOCTI AI[ICHTIB.

KniouoBi cnoBa
LlykpoBwuii fiabeT, XxpoHiuHe 06CTPYKTUBHE 3aXBOPIOBAHHS NIereHb, 3aAnLLIKa.
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yKJIiHquiI'?I MPAKTUII JIiIKapi YacTillie CrocTepi-
raloTb MHOKHHHI CUMIITOMHU II€BHOI'O 3aXBO-
proBanns. [Ipore B oOKpeMuX BUIagKax, 0COOJNUBO B
KOMOPOITHOrO XBOPOTO, MOKJIMBA CUTYaIlist, KOJIH
OJVH CHMIITOM CIPUYUHEHUN TPYyNoi0 XBOPOO.
Hanpuknan, taka HecnenmdiyHa ckapra, sSK 3a-
JIUTITKA ITPY He3HAUHOMY (Di3MUHOMY HaBaHTa KeHHi,
HOTEHIITHO MOsKe Oy TH OB sI3aHa sIK i3 aTOJIOTIE0
JIereHb, TaK 1 3 CepIleBOI0 HEJIOCTATHICTIO Ta 11eMiu-
HOIO XBOpoOoIo cepist [2, 3]. OcranHiii BapiaHT
YacTO TPAILISETHCSA Y XBOPUX Ha IIYKPOBUH Aiaber
(II/T) [1, 4], komm wepe3 miabeTnuHy HeiponaTiio
MAIliEHT He CTPAXKIAE Ha TUIIOBY CTEHOKAPIIIO, ajie
Mag 11 eKBIBAJIEHT Y BUTJIA/L 3aIUTIKA. [1temMist Mio-
kapaa y xsopux Ha IIJ] mMoxke 6yTH crpuymHeHa
CTEHO3YBAJIBHUM ATEPOCKJIEPO30M KOPOHAPHUX
aprepiii, MIKPOBACKYJISIPHOIO CTeHOKapieio abo
ixmim noeanannsum |3, 5—8]. Y takiii curyartii Heo6-
XiIHO TIPOBECTU KOMILJIEKCHY iarHOCTUKY TTPUIIH
CUMIITOMIB /17151 e(heKTUBHOI Tepartii maiienTa. Ake
JIIKyBaHHS JIUIIIE JIETEHEBUX 3aXBOPIOBAHb MTPU3Be-
Jie 11O TIMOIaTHOCTUKYU CePIeBO-CYNHHOI TATOJIO-
rii, IK HACTIAOK, 10 ii yckaamanenb. KonmenTpartis
JIATIe HA KapAiaTbHOMY 3aXBOPIOBAHHI 1aCTh 3MOTY
YCYHYTH «CePIEBUI» BKJIAX Y CUMIITOMUA XBOPOTO,
ajie ImyJbMOHaJbHA Tpobsema, 1o 36epiraerbes,
MpU3Be/e 10 HEAOCTATHBOTO TMOJIMIIEHHS STKOCTI
JKATTS MaIlCHTA.

Merta po6GOTH — BUBYKMTU YaCTOTYy ilIEeMi4HOI
XBOPOOU CePIIst BHACIIOK CTEHO3YBAIbHOTO aTePO-
CKJIEpO3y KOPOHAPHUX CYAMH Ta MiKPOBACKYIAPHOL
CTEHOKap/ii, a TaKOoX cepIeBOl HeJIOCTAaTHOCTI 31
30epeskeHo0 Gpakilielo BUKUILY Y XBOPUX Ha XPO-
HiYHY OOCTPYKTHBHY XBOPOOY JIeTeHb 1 IyKPOBHil
miaber 2 Tuiy.

Martepianu Ta MmeToam

YV noctizKeH s PETPOCIIEKTUBHO OYJI0 3a/1y4eHO
62 maIienTiB, MO MaJW CKapry Ha 3aullKy TpU
(hismaHOMY HaBaHTAXKEHHI, 3 MPUBOIY YOTO TIPO-
xoxuin oberexkenns B 1Y «Ilentp kapmiosorii ta
kapaioxipyprii MO3 VYkpainu» y mnepion 3

01.01.2021 p. mo 01.01.2022 p. Ta criocTepeReHHs
110 01.02.2023 p. Cepen rux 6ymau 41 (66,1 %) woso-
Bik Ta 21 (33,9 %) xinka. CepejiHiii Bik XBOPHUX
ctanoBuB (62,3 % 3,2) poky.

Yci xBopi Masu BetanoBenwit pamimie L1/l 2 turmy.
bim3sbko TpeTuHM MaIli€ATIiB MaJid HEKOMIIEHCOBA-
uuit [/ Ha moyatky JI0C/HiIzKeHHS, BC1 XBOP1 — JAMC-
Jitmigemito, monax 3/4 — oKupiHHs ab0 HaAMIipHY
macy Tima (tabu. 1), 56 (90,3 %) — migBuIeHMit
THCK 200 MPUIMAaJIU aHTUTIIePTEH3UBHI TIpenapaTy.
VY 53 (85,5 %) nauientis 11/ 6yB cki1azoBoo MeTa-
6ousiunoro cunzapomy 3a kputepisimu IDF (Inter-
national Diabetes Federation). Jlikysanusa 11/ na
MOMEHT TEPBUHHOTO O00CTEKEHHST MPOBOIMIOCS
MIepopabHUMU TIpenapaTaMu: Juiie MeT(OpMiH
mpuitmaiu 33 (53,2 %) xBopux, MeThOPMiH Y KOM-
6inartii 3 raikmasugoM y 103i 60 mr — 17 (27,4 %),
MeThopMiH y KoMOiHaIlil 3 ganarsihao3uHOM y 1031
10 Mr — 9 (14,5 %), siutiie cUTarminTUuH — 2, y KOM-
Ginartii 3 meropmirnom — 1. I3 61 xBoporo Ha meT-
dbopmini 23 (33,7 %) npuiimanu #oro B m03i
<2000 mr Ha 100y.

XBopi OyiM KOHCYJIBTOBAHI IyJIbMOHOJIOTOM.
[Tposeneno komm ' otepuy Tomorpadiio (KT) nerens,
cripoMerpii, Tpobu 3 GPOHXOAMIATATOPOM. YCTa-
HOBJICHO JIIarHO3 «XPOHIYHE 0OCTPYKTUBHE 3aXBOPIO-
Banus Jieredb (XO3J1)» ynpomoBXK THKHS TTiCJIs
nepsurHOrO 00cTekenHs. Crazist 1 3a GOLD (Global
Initiative for Chronic Obstructive Lung Disease)
piaraocrosanay 25 (40,3 %) xBopux, cragis 2 —y 37
(59,7 %). Ilpusnayeno KOMOGIHOBaHY iHTAJAIHITHY
Teparito: Oyneconia/dopmoreponr — 51 (82,3 %),
iparporito 6pomiz/popmorepoa — 11 (17,7 %).

Kuiniumo tumosy crernokapmio manu 29 (46,8 %)
xBopux: 18 (29,0 %) — 1 yukiionaspuoro Kiacy,
perita — 11 dbyHKITIOHATBHOTO KJIacy. YCiM XBOPUM
1111 Yac IePBUHHOI JIIarHOCTUKU ITPOBEIEHO Kap/Iio-
JioriuHe 0OCTEKEHHST: eJIEKTPOKAPIOTpaMy, eXOKap-
miorpadiio, cTpec-exokapaiorpadiio, 3a BUSBJIEHH
o3Hak imewmii miokapma — KT-koporaporpadiio,
iHBa3WUBHY KOpoHaporpadiio Ta 4epesIKipHe KOpo-
HapHe BTPYYaHHS TIPU TiATBEPIKEHHI CTEHO3Y-

Tabnnus 1. EHAOKPUHHA XapaKTEPUCTMKA XBOPUX HA XPOHiYHE 06CTPYKTUBHE 3aXBOPIOBAHHA NereHb

Ta LyKpoBMUii giaber 2 Tuny

MokasHuk 3HayeHHs
Cepenns tpuBamicts L] 1o yyacti B mocsiskerHi, pokn 4,2+0,3
Hexomnencartist IIJ] Ha MOMEHT yuacTi B ocipketHi (piBeHb IIIIKOBAaHOTO reMorsiodiny > 7,0 %) 38 (61,3 %)
Cepeniii piBeHb r1ikoBaHoro reMorsiobiny, % 78 £0,5
HapmmmkoBa maca Tina (ingexc macu Tina 25,0—29,9 kr/m?) 36 (58,1 %)
Oxunpinas (ingexc macu Tiza > 30,0 kr/m?) 14 (22,6 %)
AbomiHanbHe OKUPIHHA (IePEBUIIEHHS MOKA3HIKa 00BO/Y Tasii) 41 (66,1 %)
Xponiura xBopoba HUPOK > 3A craii 27 (43,5 %)

Jlucimigemist abo TpUtoM CTaTHHIB

62 (100,0 %)
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Tabnuus 2. ExokapaiorpaciuHi NOKasHUKM B CNOKOT y XBOPUX HA XPOHiYHE 06CTPYKTMBHE 3aXBOPIOBAHHA fiereHb

Ta LyKpoBui1 giabet 2 Tuny (n = 62)

Moka3sHuk 3HayeHHs
CepeiHe 3HAYEeHHS KiHIIEBOIACTOMIYHOTO iHAEKCY JIiBOTO MIITYHOUKA, MJI/M? 731 +53
CepeiHE 3HAUEHHS iHIEKCY 00'eMy JIIBOTO Hiepecep/ist, M1/ M2 332+21
Cepeniie 3nadenist Gpaxifii BUKUY JiBOTO HITYHOUKA, % 58,1+ 21

ToBmmHa MiKIIITYHOYKOBOI TT€PETOPOIKT, MM

12,3+ 05 (11—15)

ToBmmHa 331HBOI CTIHKY JIIBOTO MITYHOUKA, MM

12,1 + 0,3 (10—14)

OG6cTpyKilist BUXiTHOTO TPAKTY JIBOTO MIIYHOUKA (TPAIIEHT THCKY B CIIOKOI > 20 MM PT. CT.

abo 1pu HaBaHTakerHi > 30 MM pT. CT.)

2(3,2 %)

JliacTomiuna qucdyHKIlS 32 BEJIMIIHOIO CITiBBITHOIIEHHS] MAaKCUMAJIbHOI aMITiTy i XBuJib E ta A

54 (87,1 %)

[TokasHuKM TKAaHWHHOI o1Teporpadii: cucToiYHa MBUAKICTD PYXY KiJIbIS MiTPAJIbHOTO
kyarmana < 7 cM/c Ha PiBHI MiZKIILTYHOYKOBOI TIepeTHHKHM Ta/a60 < 10 cm/c

Ha piBHI 6IYHOI CTIHKY JIIBOTO IIIyHOUKA

41 (66,1 %)

Cepe/Hiil TOKa3HUK CUCTOJIYHOTO TUCKY B IPABOMY HIIYHOUKY, MM PT. CT.

381+19

Jlerenesa ritiepreHsist B CIOKOI (CUCTOJIUHUIT THCK Y TPABOMY HIJIYHOUKY > 35 MM PT. CT)

23 (37,1 %)

BAJIbHOTO aTEPOCKJIEPO3y BiHIIEBUX CyauH abo
BU3HAUEHHS iHAEKCY pe3epBy KOPOHAPHOTO KPOBO-
TOKY IIiJl Yac exokapaiorpadii i3 BHyTPiNIHbOBEH-
HUM YBEIEHHSM [IUIPUAAMONY 3a BiZICYyTHOCTI
KOPOHApPHUX CTEHO3IB 1 MiATBEPKEHIN imemii
MioKapza. Y BCiX XBOPUX TAKOK BU3HAUAJIN PiBEHBb
N-tepMinaapbHOTO (pparMeHTa MO3KOBOTO HaTpiii-
ypernunoro nentuny (NT-proBNP) y cuposarmi
KPOBI /IS JIIaTHOCTUKM CEPIIeBO1 HEJIOCTATHOCTI 31
30epeskeHoI0 (hpaKIli€to BUKKUIY JiBOTO IIIYHOYKA
cepis (CH36MDB).

CrnocrepeskeHHS 32 XBOPUMHU TTPOBOIUIN BIIPO-
noB:x 12 Mic.

Buuasnm nepenocHicTb hisMUHOTO HaBaHTAKEH-
H$1 32 TECTOM 6-XBUJIMHHOT X0/1bOM Ha PI3HUX eTanax
JIKYBaHHST KOMOPOIJIHUX CTaHiB.

CraTucTuyHMiT aHaJi3 TPOBOINJIN 32 IOTTOMOTOTO
maxkeTa TpUKJIAIHUX TTporpam Statistica 10.0.

Pesynbratu Ta 06roBopeHHs

s onrrumisartii sikyBanug 1L/] ycix xBopux 1ie-
pesesu Ha KomOiHartio Metdopmimny (2000 mr/m06y)
ta ganaraidaosuny (10 mr/mno6y). JlogatkoBo npu-
3HAYEHO aroHICT TJIFOKOTOHOMOAIOHOTO menTuy-1
(TTIIT-1) miparmaytun 16 (25,8 %) XBOpuM K JUJIsT
gikyBanus /] 2 tumy, Tax i 1715 3MEHIIIeHHS Macu
tisa. KaramaecTrnano BIpoaoBK 12 Mic gocarny T
KoMmIteHcarii maiabery (riaikoBaHuil TeMOTIOOIH
<7,0 %) Branocsy 55 (88,7 %) naiientis, y peniTu
MOKa3HUK TJIKOBAHOTO TeMOTJIOOIHY CTaHOBUB
7,0—7,8 %. Ingexc macu Tisa < 30 Kr/mM? yIIpOJOBK
poky mocsiriyto B 12 (83,7 %) i3 14 marienris 3
oxkupinngam. Cepents BTpaTa MacH Tijia TIPU 3aCTO-
CYBaHHI JIETUIHOTO MiXOIY, I030BaHUX (Di3UIHUX
HaBaHTaKEHb Ta B OKPEMUX BUTIAIIKAX JIi ParTy TUILY
cranosuia (7,1 = 1,2) xr (8ix 0,5 1o 17,8 kr). Ycim
y4acHUKaM [IPU3HAYAIN PO3yBaCTATHH/€3eTUMIO y
no3i 10/10—20/10 Mr mozaeHHO.

Ha enexrpokapmiorpami B 17 (27,4 %) xBOpuX
BUSIBJICHO O3HAKU TinepTpodil MTiBOTO MITYHOUYKA,
y 4 — HeyacTi NIJIYHOYKOBI eKcTpacuctosn. Exo-
Kapmiorpadiuna XapaKTepucTuKa YIaCHUKIB TOCITiT-
JKEHHsI [Tpej/IcTaBjieHa B Tabur. 2.

SIK BuaHO i3 ganmux Tabi. 2, HARIOMIMPEHIiIIuM
exokapaiorpadiuHumM giarnosom Oyiia rineprpodis
CTIHOK JIIBOTO IIUTYHOYKA i3 TOPYIIEHHAM HOTO Jiia-
cromiunoi pynkiii. [Ipu mbomy piBenb NT-proBNP
> 125 nr/ma 3apeectposano B 39 (62,9 %) xBopux.
Takum urHOM, 6:113bK0 2 /3 tattienTis Maym CH36MDB,
0 HAZABAJIO BKJIAJ Y 3a[UIIKY TAIlieHTa Ipu (i-
3UYHOMY HaBaHTakeHHi. [leil crtan kopuryBajiun
npuU3HaYeHHAM ganaraidaosuny B 1031 10 Mr/no6y
Ta aiyperukis (topacemin — 2,5—5,0 mr/mo0y).
Kpim Tor0, 6ys10 BiAKOPUTOBAHO aHTUTIIIEPTEH3MUB-
He JIIKyBaHHA [IJIs1 IOCATHEHHS MOJICHHOTO apTepi-
aspHoro Tucky < 130/80 MM pT. CT.

[Tposenena KT-koponaporpadis BusiBuIa HECTe-
HO3YBAJIBHUI aTePOCKIEPO3 KOPOHAPHUX apTepiil y
31 (50,0 %) Bumajiky, ToJli Ik CTEHO3YBAJIbHI KOPO-
HapHi ypaskernst (> 50 %) masm miciie B 13 (21,0 %)
xBopux. Crpec-exokap/iorpadid BUgBUIa 03HAKN
imemii Miokapja T yac BBeJEHHsSI H0OyTaMiHy B
26 (41,9 %) mamientis i3 ILJ] 2 tuny ta XO3JI.
IuBasuBHy KOponaporpadiio mposenero 13 maiien-
tam i3 KT-o3nakamu 3HAYyIIIOTO YpasKeHHS KOPOHAP-
HUX apTepiit, siki GyJI0 yCYHYTO 3 IOTIOMOTOIO Yepes-
IITKiPHOTO KOPOHAPHOTO BTPYYaHHS B YCiX BUITAIKAX
(y 7 MaIi€HTiB — OJIHOCYNHHE YPAKEHH, Y 5 — JIBO-
cymunHe, B 1 — TppoxcynuaHe). XBOPUM MPHU3HA-
YWJIU TIOIBIIHY aHTUATPETAHTHY Teparrito (KJIO0MiI0-
peJib i alleTUICAIIUIIOBY KUCJIOTY ) YIIPOJOBK POKY
3 MOJIAJIBIITUM [TE€PEX0/IOM HA MOHOTEPATIIO.

¥ 13 i3 26 xBOpUX i3 MOBEIEHOIO ITiJl Yac CTpec-
exokapziorpadii immeMi€o Miokap/a Ta BiZICYTHICTIO
3HAUYIUX YpakeHb Y KOPOHAPHUX apTepisix 3a
nmannmu K'T-koponaporpadii mpoBezicHO BU3HAUEH-
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400 1
350 A
300 1

2342+218
250 1

Metpu

200 A
156,6 = 16,4
150 ~
100 A

50 A

0 .

UYepes 1 Tk
(yCyHEHHsT IPUYNHU
imemii Miokapza)

Buxigmi
3HAUCHHS

331,1 £ 20,1 356,9 £ 31,1

276,2 £ 25,3

UYepes 1 mic Yepes 3 mic Uepes 12 mic
JIKYBaHHST JIIKYBaHHS (3MeHIIeHHs
(CH36DB) (X0O300) macu Tija na alTITI-1)

PucyHok. luHamika cepefHbOro pesynbrary Tecty i3 6-xBUAUHHOW X0Ab60I0

HS iHZIEKCY Pe3epBY KOPOHAPHOTO KPOBOTOKY, KU
y Bcix Bumagkax 0yB < 2. Ile BkasyBaso Ha MiKpo-
BACKYJIAPHY CTEHOKAP/Iiio K MPUUYMHY illIeMil cep-
11eBoro M’s13a. [ [uM XBOpUM MPU3HAYNIIN HiIKOPAHINIT
y po3i 10 mr asiui ma m00y TpuBajio. AHTHU-
rirepTeH3uBHA Tepartist GyJia 3MiHeHa Ha MAaKCHMaJlb-
Hy 103y B-O6s10KaTopiB i GJOKATOPIB KaJlbI[i€BUX
KaHaJIiB.

OcHOBHUM KJIIHIYHUM CUMIITOMOM Y BCiX XBOPUX
GyJ1a 3a/IUIIKA, sIKa BUHUKAJIA TIPU TIPOTYJITHKOBOMY
TeMITi X001 B cepenrbomy uepes (32,6 £ 1,1) m
P CTEHO3YBAIBHOMY aTePOCKJIEPO3i KOPOHAPHUX
cynuH Ta uyepes (68,2 + 2,4) M Tpu MiKpOBaCKyJIsIp-
Hill crenokapmii. CepenHiil pe3yabraT TecTy i3
6-XBUJIMHHOIO X0/1b0OT0 Ha PI3HUX eTamax JiKyBaH-
HsT KOMOPOIZIHUX CTaHiB HABEJIEHO PUCYHOK.

YposioBk TepMiHy CIiocTepeskeHHs Ha TJIi T1oC-
TYTOBOTO MOJTIIIEHHST CYITyTHIX CTaHiB BifbyBaso-

Konduaikry intepeciB HemMae.

cs 30iblieHHss (GYHKIIIOHAIBHOI CIIPOMOKHOCTI
namienTa. CepeHi pe3yabTaTl TECTY i3 6-XBUINH-
HOIO X071b00I0 yepes 12 Mic CTaTUCTUYHO 3HAYYIIO
BiZIPI3HSINCS Bijl BUXiIHUX TTOKa3HUKIB Ta 3HAUYEHb
yepes 1 mic ((356,9 = 31,1), (156,6 + 16,5) Ta (234,2 =
+ 21,8) m Bigmosizano, p < 0,05). Ipu bomy 3meH-
IyBaJiacs 3aINIIIKa, sTKa Yepe3 12 Mic criocTepesken-
H$1 BUHMKaJIa TIPU MTPOTYJITHKOBOMY TEMIT XO1b0H B
cepemboMy depes (178,3 £ 9,1) m.

BucHoBKuU

Kommuekcnuii mizxiza 1o teparrii namienTis i3 11/]
Ta 3aIUTITKOT0 TTPpH (hi3MIHOMY HaBaHTAKEHHI 3 ypa-
XyBaHHAM MoXIUBOI HagBHOCTI XO3JI, inmemiynoi
XBOPOOM ceplis, CepleBoi HeJ0CTaTHOCTI Ta JIKY-
BaHHAM BIAITIOBITHUX CTaHIB /Ia€ 3MOTY JIOCATTH
MaKCUMaJIbHOTO eeKTy 1mo/0 36iabieHHs (PyHK-
IIOHAJIBHOI MOKJIMBOCTI ITAI[IEHTIB.

VYuacrtp aBropis: nusaiin pocuimpkenns, sucnosku — [LB. ManbkoBcbkuii; 36ip marepiany — I.B. Manbkosebkuii, €.F0. Mapyiiko,
SLIO. [Txxyus; orasp giteparypu — €.10. Mapyuiko; craructuuna 06po6ka pesysbsratis — S1.IO. [[KyHb.

Cricok Jitepatypu

1. Bays HE, Taub PR, Epstein E, et al. Ten things to know about
ten cardiovascular disease risk factors. Am J Prev Cardiol. 2021
Jan  23;5:100149.  doi:  10.1016/j.ajpc.2021.100149.
PMID: 34327491, PMCID: PMC8315386.

2. Coccia CB, Palkowski GH, Schweitzer B, Motsohi T, Ntusi NA.
Dyspnoea: Pathophysiology and a clinical approach. S Afr
Med J. 2016 Jan;106(1):32-6. PMID: 26933707. https://scielo.
org.za/pdf/samj/v106n1,/13.pdf.

3. De Santi F Zoppini G, Locatelli F, Finocchio E, Cappa V,
Dauriz M, Verlato G. Type 2 diabetes is associated with an
increased prevalence of respiratory symptoms as compared to
the general population. BMC Pulm Med. 2017 Jul 17;17(1):101.
doi: 10.1186,/s12890-017-0443-1. PMID: 28716044.

4. Khateeb J, Fuchs E, Khamaisi M. Diabetes and Lung Disease:
A Neglected Relationship. Rev Diabet Stud. 2019 Feb 25;15:1-15.
PMID: 30489598; PMCID: PMC6760893.

5. Sucato V, Madaudo C, Galassi AR. Classification, Diagnosis,
and Treatment of Coronary Microvascular Dysfunction. J
Clin Med. 2022 Aug 8;11(15):4610. doi: 10.3390/
jem11154610.

6. Taqueti VR, Solomon SD, Shah AM, Desai AS, Groarke JD, et al.
Coronary microvascular dysfunction and future risk of heart
failure with preserved ejection fraction. Eur Heart J. 2018;
39(10): 840-849. doi: 10.1093 /eurheartj/ehx721.

7. Tjoe B, Barsky L, Wei J, Samuels B, Azarbal B, et al. Coronary
microvascular dysfunction: Considerations for diagnosis and
treatment. Cleve Clin ] Med. 2021;88(10):561-571. doi: 10.3949/
ccjm.88a.20140.

8. Yu Y, Yang W, Dai X, Yu L, Lan Z, Ding X, Zhang ]J.
Microvascular Myocardial Ischemia in Patients With
Diabetes Without Obstructive Coronary Stenosis and Its
Association With Angina. Korean J Radiol. 2023
Nov;24(11):1081-1092. doi: 10.3348/kjr.2023.0297. PMID:
37899519.

66

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Tyb6epkynbo3, nereqesi xsopobu, BIJI-iHdekuis ® N2 4 (59) ® 2024



ORIGINAL RESEARCHES / OPUITHAJIBHI OC/IIMKEHHA

Ye.Yu. Marushko, G.B. Mankovsky, Ya.Yu. Dzhun

GI «The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery
of the Ministry of Health of Ukraine, Kyiv, Ukraine

Pathophysiological Causes of Dyspnea in Patients
with Chronic Obstructive Pulmonary Disease and Diabetes Mellitus

Such a nonspecific complaint as breathlessness with minimal physical exertion can potentially be
associated with both pulmonary pathology and heart failure, as well as ischemic heart disease. The latter
variant is often observed in patients with diabetes mellitus, where due to diabetic neuropathy, the patient
does not suffer from typical angina but has its equivalent in the form of dyspnea.

Objective — to study the prevalence of ischemic heart disease due to stenosing atherosclerosis of the
coronary vessels and microvascular angina, as well as heart failure with preserved ejection fraction in
patients with chronic obstructive pulmonary disease (COPD) and type 2 diabetes mellitus.

Materials and methods. The study retrospectively included 62 patients with type 2 diabetes mellitus
and COPD who complained of exertional dyspnea. Upon examination, 21.0 % of these patients were found
to have and underwent percutaneous coronary intervention (PCI) for stenosing atherosclerosis of the
coronary arteries, 21.0 % were diagnosed with microvascular angina, and 62.9 % with heart failure with
preserved left ventricular ejection fraction, and their therapy was accordingly modified. Thanks to this
comprehensive approach, the mean results of the 6-minute walk test changed from an initial (156.6 + 16.5)
to (356.9 + 31.1) m after 12 months of observation (p < 0.05).

Results and discussion. Over the course of 12 months, diabetes compensation (HbAlc < 7.0 %) was
achieved in 55 (88.7 %) patients. Body mass index reduction to less than 30 kg/m? during the observation
period was recorded in 12 (85.7 %) of 14 obese patients. In 13 of 26 (41.9 %) patients with stress-echo
confirmed myocardial ischemia but no significant lesions in coronary arteries according to CT coronary
angiography, the coronary flow reserve index was less than 2. With comprehensive treatment of comorbid
pathology, the mean 6-minute walk test results after 12 months significantly differed from the baseline and
even from the 1-month values (356.9 + 31.1) vs. (156.6 = 16.5) and (234.2 + 21.8) meters, respectively,
p <0.05).

Conclusions. A comprehensive approach to patients with diabetes and exertional dyspnea, considering
the possibility of having COPD, ischemic heart disease, and heart failure, and treating these conditions
accordingly, allows achieving maximum effect in terms of increasing the functional capacity of patients.

Keywords: diabetes mellitus, chronic obstructive pulmonary disease, dyspnea.
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Features of Diagnosis and Treatment
of Endometriosis-Associated Pneumothorax

(Clinical Case)

We describe a clinical case of diagnosis and treatment of a patient of reproductive age with endometriosis-
associated pneumothorax. The presented clinical case is quite rare and draws attention to the importance of
creating clinical guidelines for the management of patients with endometriosis-associated pneumothorax, since
in the described clinical case the diagnosis was not immediately established, which led to complications, and
therefore the chosen treatment tactics were not effective enough, which led to relapse. In this case, a protocol
for the treatment of patients with bullous emphysema was initially chosen, but in such cases it is necessary to
establish other causes of these conditions, in particular, the diagnosis of extragenital endometriosis in order to
verify/refute such pathology. As a result of the surgical treatment, the pneumothorax was eliminated, and the
quality of life improved, but periodic deterioration and relapses have occurred. Therefore, it indicates the need
for an integrated approach to the diagnosis of pneumothorax with the establishment of its etiology, and in case
of presence of extragenital endometriosis, the inclusion of a treatment protocol for this disease in the general
treatment tactics. The clinical case confirms that in order to choose the most effective type of treatment, a mul-
tidisciplinary approach to the diagnosis and treatment of such disease is necessary with the involvement of a
wide range of specialists: thoracic surgeons, gynecologists, endocrinologists, pathologists. An important compo-
nent of an integrated approach to the treatment of such patients is the need for further monitoring of the effi-
cacy of endometriosis treatment, timely diagnosis of its possible spread or complications, as well as monitoring
and preservation of the patient's reproductive function.

Keywords
Thoracic endometriosis syndrome, pneumothorax, surgery, hormonal therapy, ultrasound diagnostics.

ndometriosis is defined as the presence of endo-

metrioid tissue outside the uterus [30]. Since
the clinical diagnosis requires visualization of endo-
metriosis foci (most commonly by the means of
laparoscopy and thoracoscopy) and pathological
verification, its prevalence remains unclear, but
according to some literature sources, it reaches 10 %
among women of reproductive age [30]. According
to other data presented by Shafrir et al., this value
varies from 2—11 % in women with no complaints
to 5—21 % among those hospitalized with pelvic
pain [22].

About 12 % of patients with endometriosis have
its extragenital forms [17], and the most common
localization of these foci apart from the abdomino-
pelvic cavity is the thoracic cavity. The manifesta-
tions of endometriosis of this localization are inte-
grated into the thoracic endometriosis syndrome
(TES), which includes catamenial pneumothorax
(CP), catamenial hemothorax (CHt), catamenial
hemoptysis (CH) and pulmonary nodules, as well
as some other less common manifestations [17].
Endometrioid structures are located in the pulmo-
nary parenchyma (including bronchi), pleura, and
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Figure. Chest CT scan (May 28, 2019)

diaphragm. Furthermore, it has also been proposed
to include catamenial thoracic pain, diaphragmatic
hernias, and pleural effusion into the TES [3]. TES
is often associated with endometriosis of the urinary,
reproductive, and digestive systems. In particular,
50—84 % of patients with TES have concomitant
pelvic endometriosis [10].

The most common manifestation of the TES is
the CP, accounting for 72—73 % of cases of this
pathology [29]. In addition, some authors describe
cases of non-catamenial pneumothorax associated
with TES (occurring between menstruation periods
and in women who no longer have menstruations)
[21, 27], so instead of the CP, we will use the term
endometriosis-associated pneumothorax (EAP) in
this paper. In the structure of pneumothorax among
women of reproductive age, the EAP accounts for
7,3 to 36,7 % of cases [6], and the growth of this
value from 3—6 % to such numbers in recent years
is believed to have been facilitated by a more
differentiated approach to the diagnosis of this
pathology [27].

Considering the relative rarity of the EAP and
the lack of specialized international clinical guide-
lines for its management, difficulties with timely
diagnosis and selection of the optimal treatment of
this pathology often occur. In addition, a few cases
of the EAP have been described, which can cause
difficulties with the differential diagnosis of pri-
mary spontaneous pneumothorax and, as a result,
delayed or inappropriate treatment [23, 26].

Thus, the objective of our work was to review the
clinical case of the EAP, analyze the applied diagnos-
tic and therapeutic tactics, evaluate their efficacy in
this clinical case and suggest the diagnostic and
therapeutic algorithm for cases of the suspected EAP.

Clinical Case

Patient V., 18 years old, female, on May 24, 2019,
was hospitalized to a medical institution with com-
plaints about pain in the right scapula, dry cough,
subfebrile temperature and general weakness.

Anamnesis of the disease: she became ill acutely
2 days ago. General history (examination of organs
and systems): day 4 of the menstrual cycle. The fol-
lowing instrumental examinations were performed:
May 24, 2019 — chest radiography: right-sided
pneumothorax.

On May 24, 2019, she underwent treatment:
thoracoscopy on the right side of the chest, Bithlau
drainage of the right pleural cavity (solitary bullae
of the right lung were visualized during the surgical
intervention).

On the third postoperative day, a follow-up chest
radiography was performed. Conclusion: the lungs
were decompressed, the sinuses were free and the
diaphragm was clear. On the same day, magnetic
resonance imaging of the abdominal cavity and
pelvic organs (MRI of the abdomen and pelvis) was
performed to detect endometrioid foci-no patho-
logical changes detected.

May 28, 2019 — the patient was discharged from
the hospital on the 4™ day with improvement in her
general condition and with a diagnosis: pulmonary
bullous emphysema, complicated by right-sided
pneumothorax. Recommendations: follow-up by a
surgeon at the place of residence, monthly restric-
tion of physical activity, use of analgesics in case of
pain, breathing exercises, removal of the drainage
suture in 7 days, a routine computed tomography
(CT) of the pericardium without intravenous (IV)
contrasting (for the differential diagnosis of the
disease).

On May 28, 2019, a chest CT scan was performed
without IV contrast (Figure).

Chest CT was performed without IV contrast.
Description: irregularly shaped hypodense areas are
visualized in the subcutaneous adipose tissue of the
axillary region (green circle), which are in proxim-
ity to denser surrounding tissues. Free air is detect-
ed in the pleural cavity in the projection of the apex
of the right lung (red circles), with complete col-
lapse of the lung tissue. No signs of tension pneu-
mothorax. No displacement of the mediastinum.
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At the level of the lung apices (blue circle), solitary
small thin-walled bullae are visualized with no signs
of inflammatory changes in the surrounding tissues.
No signs of pneumothorax or other complications.
Conclusion: condition after drainage of the right
pleural cavity regarding pneumothorax. Right-sided
apical pneumothorax. Solitary small apical bullae of
the left lung. Subcutaneous emphysema.

On April 14, 2020, patient was re-admitted to the
hospital with complaints about dry cough, pain in
the right scapula, subfebrile temperature. Upon
hospitalization, the following tests were performed:
complete blood count (CBC), blood biochemistry,
urinalysis (UA), and electrocardiography (ECG) —
all within normal ranges. A right-sided pneumotho-
rax was diagnosed on the chest X-ray.

Considering the significant collapse of the right
lung and the recurrence of pneumothorax on the right,
on April 14, 2020, a surgical intervention was per-
formed: right-sided thoracoscopy, Bithlau drainage of
the right pleural cavity. The next day, patient under-
went a full-scale surgery: video-assisted thoracic
surgery without intubation (NIVATS), atypical resec-
tion of S1, S3 lung segments, mechanical pleurodesis,
Biihlau drainage of the right pleural cavity.

On April 17, 2020, a follow-up chest X-ray was
performed. Conclusion: condition after right-sided
pneumothorax, atypical resection of S1, S3 lung
segments. Right pleural cavity drained, left-sided
apical pneumothorax. The next day, repeated follow-
up chest X-ray was performed — positive dynamics
in the left pleural cavity was observed in comparison
to previous examinations. On April 20, 2020, an
ultrasound examination of the pleural cavities was
performed, during which no fluid in pleural cavities
was detected.

On April 21, 2020, the patient was discharged
from the hospital on day 6 with the following diag-
nosis: pulmonary bullous emphysema, right-sided
recurrent pneumothorax, left-sided pneumothorax.
The patient was provided with recommendations.

On June 02, 2020, patient was re-admitted to the
hospital with complaints about worsening of the
general status, pain in the left scapula, dry cough,
shortness of breath, subfebrile temperature. General
anamnesis: day 3 of the menstrual cycle. Upon hos-
pitalization, the following laboratory and instrumen-
tal studies were performed: CBC, blood biochemistry,
UA — all within normal ranges, ECG — sinus rhythm,
bradycardia (heart rate 49 BPM). Left-sided pneu-
mothorax was visualized on the chest X-ray.

Since the patient was diagnosed with a recurrence
of left-sided pneumothorax, on June 03, 2020, a sur-
gical intervention was performed: NIVATS on the
left, atypical resection of S1 segment, mechanical
pleurodesis, Biihlau drainage of the left pleural

cavity. During the surgical intervention, the fenes-
tration of the central tendon of the diaphragm was
visualized and tissue samples were taken for further
pathological examination — fragments of lung tissue
(sample A) and a fragment of diaphragm tissue
(sample B). Pathohistological conclusion of the
above-mentioned specimens: A. The material con-
tains fragments of lung tissue with the presence of
alveoli with disrupted walls and the formation
of large cavities, which corresponds to emphysema.
A large number of capillaries are present in the
interalveolar septa; B. The material shows a frag-
ment of soft tissue covered with mesothelium with
signs of hyperplasia. There are no signs of endome-
triosis within the material provided. Diagnosis:
A. Pulmonary emphysema, B. Mesothelial hyper-
plasia. Recommendations: immunohistochemical
examination is recommended to verify the diagnosis.

On June 09, 2020, patient was discharged from
the hospital with an improvement in her general
status on day 8 with a clinical diagnosis: pulmonary
bullous emphysema, left-sided recurrent pneumo-
thorax. At discharge, general surgical recommenda-
tions were provided. Moreover, considering the
detected focus of extragenital endometriosis, a rou-
tine consultation with a gynecologist-endocrinolo-
gist was recommended.

July 22,2020 — immunohistochemical examina-
tion (day 9 of the menstrual cycle). Conclusion:
moderate positive cytoplasmic expression of CD10,
reduced quantity of estrogen receptors.

On August 27, 2020, patient consulted a gyneco-
logist-endocrinologist. The patient complained
about profuse and painful menstruation. The dura-
tion of menstrual cycles is 29—30 days, the duration
of menstruation is 5 days on average. Upon the
specialist’s recommendation, the following labora-
tory and instrumental studies were performed:
vitamin D (25-hydroxycalciferol) levels —
104 nmol /L, progesterone (day 17 of the menstrual
cycle) — 1,85 ng/mL, estradiol (day 5 of the men-
strual cycle) — 33 pg/mL, transabdominal pelvic
ultrasound — uterus, right and left ovaries — all
within normal ranges. Conclusion: ultrasound signs
of menstruation. Recommendations: follow-up pelvic
ultrasound in 6 months, dydrogesterone 10 mg,
1 tablet once a day from the 5" to the 25" day of the
menstrual cycle during the next 5 menstrual cycles.

On April 18, 2023, patient re-visited a gynecolo-
gist-endocrinologist with complaints about irregu-
lar menstrual cycles, profuse and painful menstrua-
tion, and the presence of bloody discharge after
menstruation. A gynecological examination and
transvaginal pelvic ultrasound were performed: the
uterus was intact, the right ovary had follicles of
4—7 mm in diameter and foci of endometriosis up
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to 11 mm in diameter, the left ovary was intact.
Conclusion: ultrasound signs of the first phase of the
menstrual cycle and focal endometriosis in the right
ovary. Diagnosis: genital focal (focus in the right
ovary) endometriosis and extragenital focal (focus
in the lungs) endometriosis. It was recommended to
proceed with the prescribed therapy and to undergo
a follow-up pelvic ultrasound in 6 months.

October 10, 2023 — patient re-visited the gyne-
cologist-endocrinologist with the same complaints.
A gynecological examination and transvaginal pel-
vic ultrasound were performed: the uterus was
intact, right ovary — antral follicles up to 8 mm in
diameter, inclusions with «frosted glass» type of
content of 13 mm in diameter, left ovary was intact.
Conclusion: ultrasound signs of focal endometriosis
of the right ovary and the second phase of the men-
strual cycle. Clinical diagnosis: genital focal (focus
in the right ovary) and extragenital focal (focus in
the lungs) endometriosis. Recommendations: dien-
ogest 2 mg, 1 tablet once a day for 6 months, a
routine breast ultrasound on days 4—10 of the
menstrual cycle, thyroid ultrasound.

The patient continues treatment under the guid-
ance of a gynecologist in compliance with all recom-
mendations. To date, no new episodes of deteriora-
tion have been reported.

Discussion

There are several theories regarding etiology and
pathogenesis of the TES [17]. According to the
theory of retrograde menstruation, endometrial cells
move retrogradely through the fallopian tubes into
the abdominal cavity, where they can implant into
the peritoneum. Once in the right subdiaphragmatic
area (they do not stay in the left one due to the spe-
cificity of peritoneal fluid circulation), cells implant
in the diaphragm and undergo transperitoneal-
transdiaphragmatic migration into the pleural cavity
through the congenital or acquired fenestrae of the
diaphragm. Based on the theory of cellular metapla-
sia, endometriosis occurs as a result of metaplasia of
pleural and peritoneal mesothelium into stroma and
glands of the endometrium, in particular, under the
influence of estrogen [11, 17]. Lymphatic and hema-
togenous dissemination of endometrial cells may also
occur, usually to lung parenchyma and bronchi.

The pathogenesis of the EAP is also not fully
understood, so there are several theories regarding
it [20]. These include spontaneous rupture of sub-
pleural blebs, peeling of endometrial inclusions from
the visceral pleura with subsequent air leak from the
lungs, and air passage into the pleural cavity from
the genital tract through congenital or acquired
(including those formed due to the peeling of endo-
metrial inclusions) diaphragmatic fenestrae.

Prostaglandin F2a, plasma concentration of which
is elevated during menstruation, is a powerful bron-
choconstrictor and vasoconstrictor, and therefore
can cause rupture of the alveoli of preformed sub-
pleural blebs and bullae provoking clinical signs of
the EAP [17, 20].

The manifestations and nature of the localization
of endometrial foci in the pleural cavity of this
patient suggest a combination of several mechanisms
of pathogenesis of the TES and the EAP in our case.

The average age of women at the time of onset of
symptoms of the TES is (35.0 + 0.6) years, with a
range from 15 to 54 years, while the highest prevalence
of pelvic endometriosis is observed at the age of
24—29 years [2]. The age of this patient at the time
of onset of the EAP was 18 years, which is not typical.

The EAP manifestations usually occur between
24 hours before and 72 hours after the onset of
menstruation [26], but some authors also report
about onset of the EAP symptoms 72 hours prior to
menstruation [16] and even up to 7 days after the
beginning of menstruation [15]. In case of our
patient, symptoms occurred generally on days 3—4
of the menstrual cycle.

The vast majority of the EAP cases are localized
in the right side of the chest, which is explained by
the features of the pathogenesis described above
[28], and this trait of the EAP is traced in our
clinical case.

Symptoms of the EAP include cough, chest pain,
and shortness of breath. About 25 % of women with
the EAP have a history of chest or scapular pain
during menstruation, and about half have a history
of obstetric and gynecological interventions [26].
Thus, the manifestations of the EAP in this patient
were quite typical.

In our clinical case, there is also an association of
extragenital and pelvic (right ovarian endometrio-
sis) endometriosis, which occurs in about half of the
TES cases [10].

Despite their low specificity, the most sensitive
diagnostic procedures for visualizing pneumothorax
are chest X-ray and chest CT, while MRI is more
sensitive for detecting foci of thoracic endometrio-
sis [17]. Mediastinal displacement, pneumomedias-
tinum, pneumoperitoneum, «frosted glass» type of
inclusions, bronchial wall thickening, bullae and
thin-walled cavities in lung parenchyma, and areas
of subcutaneous emphysema can be visualized [12].
Chest X-ray can also be used for differential diag-
nosis with other diseases (e.g., pleuritis). Either way,
chest CT is able to detect diaphragmatic endome-
trial implants, as well as identify single or multiple
pulmonary nodules [17]. In case of our patient, the
chest CT revealed the presence of bullous pulmo-
nary emphysema and other signs of spontaneous
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pneumothorax, i.e. it provided important informa-
tion for differential diagnosis.

Bronchoscopy and cytology also play a role in the
diagnosis of the TES, but only in cases of broncho-
pulmonary forms, which are quite rare to occur [5].

Videothoracoscopy as the gold standard for the
diagnosis of the TES allows detecting diaphrag-
matic fenestrations (in case of this patient, during
surgery, the fenestration of the central tendon of the
diaphragm was visualized), endometriosis of the
visceral pleura, bullae, blebs, scars, and perform
biopsy (in our case, lung tissue fragments and a
fragment of diaphragmatic tissue were taken) for
further pathohistological examination [19]. In the
absence of contraindications, NIVATS is preferred
because of a shorter rehabilitation period, reduced
pain, and improved quality of life in patients com-
pared to those who underwent surgical treatment
in the form of lateral thoracotomy and VATS [18].

It is important to use immunohistochemical
examination of implants for further verification of
endometriosis [9, 21, 25]. In case of this patient, this
study allowed us to confirm the presence of an
extragenital form of endometriosis. In case of sus-
pected endometriosis, it may be useful to use pelvic
ultrasound, which allows detecting genital forms of
endometriosis [30]. In our case, the data of pelvic
ultrasound was one of the most crucial for verifying
the diagnosis, since the study revealed focal endo-
metriosis of the right ovary.

The EAP with moderate symptoms is usually
treated with simple bed rest and thoracentesis or
pleural drainage to relieve symptoms [6]. Hormonal
therapy is used in the form of combined oral contra-
ceptives (COCs), progestins, or gonadotropin-releas-
ing hormone (GnRH) agonists and antagonists [24].

Most surgical interventions are performed using
thoracoscopy, and pleurodesis is recommended to
reduce recurrence rates. Blebectomy or apical sphe-
noidal pleurectomy is also performed, as well as
different types of diaphragmatic interventions,
diaphragm suturing and resection. The rarest types
of surgical interventions include non-defined wedge
resection and middle lobe resection. Surgical inter-
vention for the EAP is usually performed when
conservative treatment fails or in case of multiple
recurrences of pneumothorax [6, 8, 16]. Recurrence
rates can be as high as 30 % when surgery alone is
implemented [13]. Since conservative treatment in
this case was not performed at the onset of the dis-
ease, multiple recurrences of pneumothorax were
considered as an indication for surgical intervention.

No conflict of interest.

In our case, Biithlau drainage of the pleural cavity
was performed, and in cases of recurrence — NIVATS
with mechanical pleurodesis was used.

The combined surgical and therapeutic tactics for
the treatment of EAP proved to be effective, since
after performing the necessary surgical interven-
tions and further implementation of the recommen-
dations of the gynecologist-endocrinologist, the
patient has not had any episodes of deterioration for
more than a year. The effectiveness of this technique
is also confirmed in numerous articles [1, 2, 4, 6—8,
14, 16, 17, 19, 24, 27, 28].

Conclusions

The following patients with spontaneous pneu-
mothorax aged (35.0 + 0.6) years with a range of
15—>54 years should be given special attention based
on the case report and literature review.

Onset of clinical symptoms of the EAP mainly
correlates with the beginning of the menstrual cycle,
although it can occur 3 days before and 7 days after
menstruation.

Diagnosis of EAP requires a comprehensive col-
lection of the patient’s medical history, including
gynecological history, followed by a mandatory
consultation with a gynecologist and additional
examination to the required extent (transvaginal
pelvic ultrasound) to establish or refute the presence
of endometriosis.

During videothoracoscopic interventions, it is
necessary to conduct a thorough examination of the
pleural cavity for possible foci of extragenital endo-
metriosis, and, if present, perform their pathological
examination, if necessary — also the immunohisto-
chemical examination.

The combination of surgical techniques (NIVATS
and pleurodesis) with hormonal therapy proved to
be effective.

Assessment of diagnostic and therapeutic tactics
for spontaneous pneumothorax in women should take
into account patient’s age, gynecological history at
the time of hospitalization and should include further
comprehensive multidisciplinary approach to con-
firm or refute the presence of endometriosis as a cause
of pneumothorax, and to select the combined surgi-
cal and therapeutic treatment strategy.

It is important to initiate the development of
clinical guidelines for the diagnosis and treatment
of the EAP caused by extragenital endometriosis for
the appropriate management of such patients, which
will improve treatment outcomes and reduce the
cost of diagnostic and treatment procedures.
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BUIIAJIOK 3 IIPAKTUKW / CASE OF PRACTICE

B.B. Mopos3, 0.I. Kosanbuyk, B.0. Motnsax, M.C. babeHko

HauioHanbHuit meanyHuii yHisepcutet imeri 0.0. boromonsus, Kuis

Ocob6auBoCTi AiarHOCTUKU Ta NiKYBAHHA
€HJOMEeTP103-aCOLIN0BAHOT0 ITHEBMOTOPAKCY (KIIHIYHUN BUIIALOK)

Hamu orrcanmii KaiHivHUT BUTIAIOK TIPOBEICHNX [IIarHOCTUKY Ta JIKYBaHHS MAIiEHTKA PETPOYKTUB-
HOTO BiKY 3 €HJIOMETPiO3-acoIliiOBaHUM ITHEBMOTOPAKCcOM. [Ipe3eHTOBaHMM KITIHIYHUI BUIIQJIOK € JI0CUTDH
PIZIKICHUM Ta 3BepTa€ yBary Ha HeoOXiZIHICTh CTBOPEHHST aITOPUTMY BeJIeHHsI TIAIIEHTIB 3 eHI0OMETPi03-aco-
[iflOBaHNM ITHEBMOTOPAKCOM, OCKIJIBKU B OIMUCAHOMY KJIIHIYHOMY BUIIAAKY He 0Apa3y OyB BCTAaHOBJIEHUI
JarHO3, Yepe3 SIKUH BUHUKJIM YCKJIaJAHEHHs, a ToMy oOpaHa TaKTHKa JIKyBaHHs He OyJia 10CTaTHbO edek-
THBHOIO, 1[0 TIPU3BEJIO JI0 PEHUAMBY. B 11boMy BUIaiKy Ha modyatky GyJo 0OpaHO MPOTOKOJI JIKYBaHHSI
MAI[EHTIB, SIKi MAIOTh OyIbO3HY eMbizeMy JiereHb, MPOTe B TAKUX BUIMAIKAX HEOOXITHUM € BCTAHOBJIEHHSI
IHIITX TPUYMH [IMX CTaHiB, 30KpeMa JIiarHOCTUKA eKCTpareHiTaabHoi (popMU eHIOMETPIO3Y 3 METOIO BEPH-
ikartii/crpocTyBaHHs TaKOTO [iarHO3y. BHACITIZOK MPOBEIEHOTO OMIEPATHBHOTO JIKYBaHHs OYJI0 JIKBiI10-
BaHO ITHEBMOTOPAKC, CIIOCTEPITaIOCs MOKPAIEHHS SIKOCTi JKUTTS, TPOTE MePio/IMYHi TIOTiPIIEHHS CTany Ta
PEeIMINBY BKa3ylOTh Ha HEOOXIAHICTh KOMILJIEKCHOTO ITIXO/Y /10 AIarHOCTUKH ITHEBMOTOPAKCY 31 BCTAaHOB-
JIEHHSIM TIPUYMHA HOTO BUHUKHEHHS T4, 32 YMOBU BCTAHOBJIEHHS HASIBHOCTI €KCTPAreHiTaJTbHOTO €H/IOMET-
pio3y, BKIIOUEHHS MPOTOKOIY JIKYyBaHHS ITbOTO 3aXBOPIOBAHHS 10 3aTaJIbHOI TAaKTUKU JiKyBaHHA. Kiri-
HIYHMI BUINAAO0K MATBEPKYE, 110 3 METOI0 BUOOPY HANOLIbII e(peKTUBHOTO BULY JIKYBaHHS HEOOXiJHIM
€ MYJIBTUIUCIIUTIIIIHAPHUN /X Y IIarHOCTHII Ta TIKYBaHHi TAKUX 3aXBOPIOBAHb 13 3aTy4eHHSAM IIMTUPOKO-
TO KOJIa CIeIiaJliCTiB: TOPaKaJbHUX XipYPriB, TIHEKOJIOTIB, €HIOKPUHOJIOTIB, TaTOMOPd0JIoTiB. Baskansum
KOMITOHEHTOM KOMIIJIEKCHOTO ITIXO/Y /10 JIKYBaHHsI TAaKUX MAIIE€HTIB € HeOOXiHICTh MOAAJIBIIOr0 KOHT-
posiio eheKTUBHOCTI JIKYBaHHS €HIOMETPiO3y, BYaCHA [[iaTHOCTUKA HOT0 MOMKJIMBOTO TONTUPEHHS YU
BUHUKHEHHSI YCKJIQIHEHb, a TAKOK KOHTPOJIb Ta 30epeKeHHsT PENPOAYKTUBHOI (DYHKII IMaIli€HTK.

Knrouoei cnosa: cuiipoM TOpaKaIbHOTO €HIOMETPIO3Y, THEBMOTOPAKC, XipYPTist, TOpMOHATBHA TEPaITis,
YJIBTPa3ByKOBa /[IaTHOCTHKA.
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Factors Influencing the Implementation
of Antiretroviral Therapy Adherence

in HIV/AIDS Patients

Provision of antiretroviral therapy dramatically decreases the mortality and morbidity of people with HIV/

AIDS. Antiretroviral therapy is reduced the rate of HIV transmission in the community, morbidity and mortal-
ity associated with HIV. Patients with HIV need antiretroviral therapy (ARV) to reduce the amount of virus
in the body so that it does not enter the AIDS stage. However, individuals with AIDS need ARV to prevent
opportunistic infections. ARVs need to be taken for life so it requires patient adherence in taking ARVs.
ARV therapy adherence is an important key in preventing resistance and improving the quality of life for indi-
viduals with HIV /AIDS. It can improve the quality of life, restore and maintain the immune function by sup-
pressing viral replication maximally and continuously. This study used a literature review method to search for
articles related to antiretroviral therapy adherence in HIV /AIDS patients. Articles were obtained from data-
bases such as ProQuest, PubMed, and Google Scholar. Some studies revealed that antiretroviral therapy adher-
ence in HIV/AIDS patients is influenced by some factors that are different for each patient. Based on the arti-
cles that have been reviewed, it can be concluded that factors influencing antiretroviral therapy adherence in
HIV/AIDS patients are education, knowledge, age, gender, occupation, and income, length of time in the ARV

program, side effects, psychological factors, and the availability of health facilities.

Keywords

Adherence, patients with HIV/AIDS, antiretroviral therapy.

uman Immunodeficiency Virus/Acquired

Immune Deficiency Syndrome (HIV/AIDS)
is a quite worrying health problem worldwide
including in Indonesia [24]. HIV is a virus causing
AIDS, while AIDS is a condition in which a person’s
immune system decreases and is susceptible to
opportunistic diseases [22]. HIV is a global health
problem [47]. UNAIDS data show 1.5 million new
cases of HIV infection in 2020 [45]. Ministry of
Health data for the third quarter of 2021 show that
from July to September 2021, there was a total of
6,117 people with HIV/AIDS in Indonesia and
5,558 people had taken ARV treatment [21]. Most
people living with HIV (PLHIV) cases were found
in Central Java Province with 131,245 people [31].
The latest Ministry of Health data indicate that the
number of PLHIV found in January — March 2022

reached 10,525 people out of 941,973 people who
were tested for HIV, and a total of 8,784 people
(83.4 %) received antiretroviral (ARV) treatment
[20]. The third highest HIV case finding in Central
Java in 2021 is Kebumen District with 130 cases
[10]. Meanwhile, for the case finding of AIDS cases,
Kebumen District also has the highest number of
cases with 47 cases [10]. The high cases of HIV /AIDS
in Kebumen District are due to sexual deviance [9].
Anwar et al (2018) revealed that HIV /AIDS patients
were dominated by men (74.19 %) aged 30—39 years
(40.32 %) with an adherence rate of 75 % [43].

The management of HIV infection is with ARV
therapy to reduce the rate of HIV transmission,
reduce mortality, morbidity, improve the quality of
life of HIV/AIDS patients, restore and maintain
immunity, and optimally and continuously suppress
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the multiplication of the virus [41]. Individuals
infected with HIV need ARVs toreduce the total
amount of virus in the body so they don’t entered
the AIDS stage, while individuals with AIDS need
ARVs to prevent opportunistic infections [34].
ARVs need to be taken for life so ARV therapy
adherence is needed [34].

ARV adherence levels are an important key in
preventing resistance and improving the quality of
life for people with HIV /AIDS [15]. ARV adherence
of 90—95 % can reduce the amount of virus in the
blood by 85 % [41]. The ARV drugs must be taken
60 times in 1 month [15]. Thus, HIV/AIDS should
not forget to take medication more than 3 times [38].
The medication adherence e can be seen from the
timeliness of taking the medication and taking the
drug [8]. Non-adherence in ARV therapy causes
drug resistance effects so that the drugs do not work
or fail [36]. Factors influencing the non-adherence
of HIV /AIDS patients in taking ARV drugs are age,
gender, education, fear of side effects, economic
problems, access to services, lack of knowledge about
the disease, family support, and medical personnel
[33]. Other factors are the patient feeling that the
disease will not be cured, the presence of anxiety or
depression, communication between health workers
and patients not going well, alcohol consumption,
drug abuse, and others [48].

Objective — to determine what factors influence
the implementation of compliance with ARVs.

Methods

This study used a literature review method to
collect data related to HIV /AIDS patient adher-

ence factors from some journals and other litera-
ture. Data sources are in the form of articles or
papers related to HIV/AIDS patient adherence
taken from both national and international data-
bases such PubMed, ProQuest, and Google Scholar.
The search used keywords such as «adherence fac-
tors», «<HIV /AIDS patients OR People Living with
HIV/AIDS», and <antiretroviral therapy OR
ARV». The writing of the keywords was based on
an advanced search with the addition of AND/OR
notation. The article search was carried out accord-
ing to keywords and found a total of 1,877 articles
consisting of 451 articles from Google scholar,
926 articles from ProQuest, and 500 articles from
PubMed. The articles found were then specified
according to the inclusion criteria and exclusion
criteria, namely IC1: published on journals, IC2:
published around 2018—2023, IC3: quantitative
research method, and 1C4: non-duplicate journals
and published showed on Google Scholar, PubMed
and Pro-Quest. After matching IC1—IC4, the
researcher obtained 41 articles. Then IC5 was
selected based on the compatibility of the article
titles and abstracts with the aim of this present
study namely containing <adherence factor»,
«HIV/AIDS patients», and <antiretroviral thera-
py» and only 15 journals were selected for further
analysis. The article identification process can be
seen in Figure.

Results

This study included 15 articles for further review.
A summary of the result of articles reviewed is pre-
sented in Table.
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Table. Results of Analysis

No. Author

Title

Method

Sample

Results

1. Wiwit Fitria
Rahmadani, Giat
Purwoatmodjo,
Tanjung Anitaari
Indah Kusuma-
ningrum

Factors influencing
antiretroviral therapy
adherence in HIV/
AIDS patients at
Puskesmas Manahan
Surakarta

An analytic
observational
study with

a cross-sec-
tional design

The sample is
64 people

The results showed that education (p = 0.574)

and knowledge (p = 0.387) did not have significant
effects on ARV therapy adherence. However, family
support (p = 0.022) and support from health
workers have effects on ARV therapy adherence

(p = 0.000)

2. Yeni Kartika
Sari, Thatit
Nurmawati,
Aprilia Putri
Hidayat

Analysis of factors
affecting antiretroviral
therapy (ARV) adhe-
rence in HIV-AIDS
patients

An analytic
observational
study with
a cross-sec-
tional design

It involved
30 people

The results showed that family support, age,
education level, income, and duration of following
the ARV program have a relationship with ARV
therapy adherence. However, gender has no
relationship with ARV therapy adherence

3. Dalfian Adnan
TH, Ahmad
Kheru,

Dede Marwan
Maulana

Relationship between
family support and
patient education level
on antiretroviral
therapy adherence in
HIV-AIDS patients at
Dr. Drajat
Prawiranegara
Hospital, Serang
Banten

An analytic
quantitative
study with
a cross-sec-
tional design

It involved
75 respondents

A total of 7 people (17.9 %) living with HIV/AIDS
who received family support do not comply with the
ARV therapy, but 18 people (50.0 %) living with
HIV/AIDS who do not receive family support do
not comply with ARV therapy. 32 people living with
HIV/AIDS who received family support comply
with the ARV therapy (82.1 %) and 18 people

(50.0 %) living with HIV/AIDS who do not receive
family support do not comply with ARV therapy.

21 people (44.7 %) people with HIV/AIDS with
low education do not comply with ARV therapy.

4 people living with HIV/AIDS with higher
education do not comply with ARV therapy.

26 people living with HIV /AIDS with low
education comply with ARV therapy (55.3 %)

and 24 people (85.7 %) living with HIV/AIDS

with higher education comply with ARV therapy

4. Konstantina
Pariaribo, et al.

Risk factors influencing
antiretroviral therapy
(ARV) adherence in
HIV/AIDS patients at
Abepura Jayapura
Hospital

An analytic
observational
study with a
CTOSS-
sectional
design

It involved

86 respondents
consisting of
43 respondents
ware cases and
43 respondents
were control

The results showed three risk factors affecting ARV
therapy adherence in HIV /AIDS patients are
employment (p=0.005; OR = 4.472; 95 %

CI 1.633—12.245), unable to access central health
services (p = 0.008; OR = 3.675; 95 % CI 1.476—
9.146), and lack of family support (p=0.013;

OR = 3.606; 95 % CI 1.398—9.146)

5. Valentina Meta
Srikartika,
Difa Intannia,
Restu Aulia

Factors influencing
outpatient adherence
of HIV/AIDS patients
in antiretroviral thera-
py (ARV) at Dr. H. Moch.
Ansari Saleh Hospital,
Banjarmasin

An observa-
tional study
with across-
sectional
design

It involved
62 HIV/AIDS
outpatients

The results showed that respondents who have

a high compliance score access to services were

32 (51.6 %). Besides, 34 respondents (54.8 %) have
high confidence; 45 (72.6 %) participants have high
social support; and 33 (53.2 %) participants do not
experience side effects. The highest reason for
patients forgetting to take their medication is that
feeling their condition is fine, namely 14 (46.6 %)
respondents. There is a significant correlation
between adherence and drug side effects (p = 0.002,
r=-0.326)

6. Yuyun Haryadi,

Type of occupation

An analytic

It involved

The Fisher’e Exact Test test showed that the level

Sumarni, and level of education  correlational 55 respondents  of education obtained a p-value of 0.041 < a = 0.05
Moh Projo affecting antiretroviral ~ study with and the type of work obtained a p-value of
Angkasa therapy (ARV) adhe-  a cross-setio- 0.014 < o = 0.05. Thus, it indicates that there is
rence in HIV/AIDS nal design a significant relationship between the type of work
patients and level of education in ARV medication therapy
adherence at the VCT clinic at Batang Hospital.
The respondents were dominated by junior high
school graduates (43.6 %), private employees
(56.4 %), comply with ARV therapy (60 %)

7.  Aregash Hassen, Antiretroviral therapy A cross- It involved 259 (73.6 %) participants comply with the ARV
Yasmin (ARV) adherence level  sectional 352 people therapy (=95 %) and 93 (26.4 %) patients do not
Muhammad and associated factors  study living with comply with the ARV therapy (<95 %) during

among HIV/AIDS HIV/AIDS the last seven days before the interview. The main
patients in Jimma Zone (190 women causes for missing prescribed ARV drugs are busy
Government Health and 162 men)  (78.5 %), too many pills (71 %), feeling depressed
Facilities, ART Clinics, aged 68.8 %), reminding of being infected with HIV
South-west Ethiopia 15—62 years (66.7 %), not wanting to see other people (62.4 %),

and feel asleep (60.2 %). The final models showed
that knowledge of HIV/AIDS, and access to

a trusted pharmacy, educational status, use

of additional drugs, are significantly associated
with ARV therapy adherence
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Continuation of Table

No. Author Title Method Sample Results
8. Ririen Hardani, Analysis of factors An analytic It involved This study involved 92 patients and the result
et al. influencing antiretro-  study with 92 respondents showed that 20 patients have low adherence levels;
viral therapy adherence cross-sec- 15 participants have moderate adherence levels;

in HIV/AIDS patients

tional design

and 57 participants have high adherence levels.
The factors influencing ARV therapy adherence are
knowledge with a significant value of (p = 0.001),
counseling with a significant value of (p = 0.000),
and the availability of health facilities and facilities
with a significant value of (p = 0.002)

9.  Jusriana, Fatmah Factors associated with A quantita- It involved The result of the study showed that there was
Afrianty Gobel, antiretroviral therapy  tive study 43 respondents  a relationship between the level of knowledge and
Arman adherence in people with a cross- ARV therapy adherence with a p-value of = 0.031

with HIV at Peduli sectional (< 0.05). There is arelationship between family
Kelompok Dukungan  design support and ARV therapy adherence with a p-value
Sebaya Foundations of = 0.024 (< 0.05). There is a relationship between
in Makassar City peer group supportand ARV therapy adherence with
a p-value of = 0.03 (< 0.05). There is arelationship
between drug sideeffects and ARV therapy
adherence with a p-value of = 0.003 (< 0.05)
10. Satriya Pandu  Factors influencing A non-expe- It involved The results ofthe study showed that 82.9 % of the
Prabowo antiretroviral therapy  rimental 70 patients patients were adherent and 17.1 % of the patients

adherence in HIV-AIDS  study with were non-adherent. Factors influencing the level of

patients at UPT a Ccross-sec- patient adherence to antiretroviral treatment are

Puskesmas Manahan tional design individual factors (smoking habits, and marital

Surakarta in 2020 status) and social factors (the support of other
people). The factors that do not affect the level of
adherence are age, gender, education level, drinking
habits, length of therapy, occupation, income, health
service factors (distance, access, and sources of cost)
and side effects factors

11.  Emmanuel Assessing the rate of A cross- It involved Out of 450 respondents, 215 (47.8 %) reported 95 %
Kumah antiretroviral therapy  sectional 450 people adherence. The average adherence level is 91.3 %.

(ARV) adherence study living with Besides, those taking a single dose of ARVs
among people living HIV/AIDS (137; 30.4 %) are more comfortable than those
with HIV/AIDS in the (n=323 taking multiple doses (313; 69.6 %). Discomfort
Atwima Nwabiagya women with ARV regimens, social stigma, financial
Municipal — Ashanti (71.8 %) restrictions, forgetting to take medication, lack of
Region and 127 men family support, and side effects of antiretroviral
(28.2)) therapy become the main barriers to adherence
to taking this therapy. The adherence is low. Non-
adherence is associated with medical and behavioral
factors, such as stopping ARVs or experiencing ARV
discomfort. Atwima Nwabiagya Municipal’s
adherence to antiretroviral therapy is low

12. Nirmala Aryal,  Factors associated A cross- A total of The results showed that 91.28 % of participants sta-

et al. with adherence to sectional 195 PLWHA  ted perfect compliance (95 %) and 8.71 % of parti-
antiretroviral therapy  study aged over cipants stated non-compliance. Age (OR = 4.28;
(ARV) among people 18 years and 95 % CI 1.00—18.26), marital status (OR = 4.96;
living with HIV & undergoing 95 % CI 1.67—14.75) were sociodemographic factors
AIDS ARV therapy  associated with adherence to ARV therapy.
were selected  The number of tablets per day (OR = 10.72; 95 %
with a pur- CI 1.21—-94.4) and the use of reminders
posive sampling (OR = 11.14; 95 % CI 2.35—52.75) were factors that
technique were significantly associated with patient

ARV therapy adherence. Likewise, experience of no
discrimination (OR = 3.90; 95 % CI 1.11—13.69)
and assistance to take medication from family
members (OR = 2.95; 95 % CI 1.95—9.19) are
psychosocial factors that are significantly related
with adherence to ARV therapy. Adherence
counseling (OR = 13.38; 95 % CI 2.99—59.75) and
lower travel costs (OR = 3.99; 95 % CI 1.40—11.34)
were service factors that were significantly related
to adherence toARV therapy
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End of Table
No. Author Title Method Sample Results
13. Fariha Hossain, Treatment monitoring A cross- It involved Factors that influence the level of patient compli-
Raushanara of antiretroviral drug:  sectional 159 eligible ance. 22.01 % of patients have reported that they
Akter on the basis of the study HIV-infected  simply forgot to take their medication and it was
adherence to the adults who had  found in a similar study. Forgetting to take medi-
current antiretroviral been receiving  cation has been identified as the first major barrier
therapy available in ARVs for at to adherence. Then, 18.24 % of patients reported
Bangladesh least one year  busyness as a barrier to compliance and this was
found to be the second main reason for non-adhe-
rence. Away from home and forgetting to travel
with medication was the third leading reason for
non-adherence. Depression has been identified as
the main reason behind non-adherence, as patients
experience social stigma and discrimination.
This psychological status causes neglect to get
medication on time. Unconsciousness (3.77)
and illness (0.63) were found to be minor reasons
for non-compliance
14. Rujuta S. Assessment of adhe- A cross- It involved High adherence was found in 87.2 % with selfreport
Hadaye, et al. rence and factors sectional 320 patients and 72.5 % with multi-method approach. History of
contributing to non study (60.3 % male,  opportunistic infections and depression were found
adherence among 34.1 % female,  to be the best predictors of adherence. Reasons for
patients on and 5.6 % short term non-adherence were found to be simply
antiretroviral therapy transgender).  forgetting to take medication, being away from
(ARV) in a tertiary The mean age  home, busy with other things, and running out of
care hospital: A cross of the partici-  pills. Reasons for long-term non-adherence are
sectional study pants was financial difficulties, side effects, and switching to
3726 +8.3 alternative therapies
years. Syste-
matic random
sampling
technique
15.  Chijioke- Influencing factors of A cross- It involved The study showed a poor adherence rate (58 %)
Nwauche LN, adherence to sectional 109 (31.8 %) among respondents. Respondents factors (personal
Akani Y. antiretroviral drugs study men and travel, forgetfulness, and work schedules), were the
among people living 231 (67.3 %) main reasons given for missing their medication.
with HIV women (mean  Others are economic factors (poverty and lack of
in South-South Nigeria age 37.3+8.9  transportation,) and sociocultural (spiritual,
years) stigma, ). Social support in the form of treatment
support is a significant positive influence factor
(p < 0.05) on adherence patients and disclosure of
status to partners
Discussion namely 67.4 % greater than those with low educa-

Education Level

The first article showed that the relationship
between education and ARV therapy adherence
is very low [33]. This implies that the level of educa-
tion does not ARV therapy adherence as the average
respondent already has a higher level of education
where education plays a role in shaping one's expe-
rience and knowledge [46]. Meanwhile, the higher
a person's education level, the higher the knowledge,
so it will underlie a person in acting, thinking, and
realizing that health is important [16]. Thus, they
are motivated to comply with carrying out treat-
ment programs. This study [28] provides that
respondents with a higher education level have a
high adherence level. This is in line with a previous
study that people living with HIV/AIDS with
higher education have a high adherence level,

tion (43.8 %) [27].

A study reveals that out of 28 respondents with
higher education (Academy/Bachelor degree),
24 respondents (85.7 %) adhere to ARV-therapy
and 4 respondents (14.3 %) do not adhere to ARV
therapy [44]. Meanwhile, out of 47 respondents with
low education (junior high school/high school),
26 respondents (55.3 %) adhere to ARV therapy,
and 21 respondents (44.7 %) do not adhere to this
therapy [44]. This means that respondents with
higher education (academy /graduate) are 4.85 times
more, likely to adhere to taking antiretroviral drugs
than those with low education [8]. Other data sug-
gest that the educational level highly influences
ARV therapy adherence in which respondents with
a high level of education are more compliant with
treatment than those with low education [23].
In another study, 12 respondents with a high school
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level of education have a high adherence level
(80 %) and 2 respondents have a low adherence level
(20 %) [1]. All respondents with tertiary educa-
tional levels (2 people) adhered to taking ARVs
as many as 2 people [13]. The higher a person’s
education level, the higher the knowledge a person
has to comply with taking ARVs. Respondents with
higher education are 20 times more obedient to
treatment than those with lower education (Anasari,
2017) [19]. Besides, there is no significant effect
between the education level and the antiretroviral
therapy adherence in HIVAIDS patients at the UPT
Puskesmas Manahan Surakarta in 2020 [18].

Knowledge

The first journal shows that there is no significant
effect between knowledge and ARV therapy adher-
ence in HIV /AIDS patients at Puskesmas Manahan
Surakarta (p-value = 0.387) [30]. The r-value
obtained 0.130 which means that the relationship
between the patient’s knowledge and medication
adherence is weak [33]. Patients with good knowl-
edge (n = 54) have high adherence. Respondents
understand the benefits and functions of drugs that
are consumed every day for the rest of their lives
[14]. HIV/AIDS Patient’s knowledge related to
ARV can indirectly affect patient adherence to ARV
therapy more than the behavior of patients who do
not have the knowledge [7].

HIV/AIDS patients who have good knowledge
do not necessarily have high adherence [32]. This is
in line with the results of the research by Khairun-
nisa, et al. that most respondents who have good
knowledge do not adhere to ARV treatment [18].
Based on the level of knowledge, respondents’ com-
pliance is quite similar. Respondents with lower
knowledge levels (85.7 %) are more obedient.
Respondents with sufficient knowledge level
(51.7 %) are obedient and 48.3 % are non-compliant.
Knowledge is not the main factor influencing the
adherence level. Knowledge will not affect adhe-
rence but experience plays an important role in the
knowledge obtained [48].

Family support

The first article showed a strong significant rela-
tionship family support and ARV therapy adherence
in HIV/AIDS patients at Puskesmas Manahan
Surakarta [33]. A total of 59 respondents comply with
the ARV therapy and 33 respondents receive good
family support. This result is in line with a previous
study that there is an influence between adherence
level and family support with a p-value of 0.004
(<0.05) [26]. Therefore, it can beconcluded that the
higher the support given by the patient’s family, the
more the patient adheres to the ARV therapy.

The results of this study indicate that most par-
ticipants with family support have a high level of
adherence [3]. In general, the family has played its
roles and functions in family support. This can be
seen from empathy to understand and listen to psy-
chological complaints that result from side effects
during treatment. Families also provide support in
the form of accompanying during treatment and
reminding respondents to take medication on time
regularly [35]. However, in this study, many respon-
dents with low family support have low adherence
level. Respondents do not receive maximum support
from their families because they are not always
accompanied by their families during treatment.
Besides, the family never remind them about beha-
vior that worsen the disease. It is possible that low
support is because respondents live with non-
nuclear family [8]. Relatives feel that they are not
so responsible for the condition of the respondent
in terms of motivation and assistance during treat-
ment. Article discusses social support with the ARV
therapy adherence in people living with HIV /AIDS
in which people living with HIV/AIDS with suffi-
cient social support have high adherence (61.4 %)
which is slightly higher than those with lower social
support (60 %). Article [48] reveals that out of
39 respondents who received family support,
32 (82.1 %) respondents adhere to taking medica-
tion and 7 (17.9 %) respondents do not adhere to
taking antiretroviral medication. Meanwhile, out of
the 36 respondents who do not receive family sup-
port, 18 (50.0 %) respondents adhere to taking
antiretroviral medication and 18 (50.0 %) respon-
dents do not adhere to taking antiretroviral medica-
tion. This means that respondents who get family
support are 4.57 times more likely to adhere to
taking antiretroviral drugs than those without fam-
ily support.

Support from health care worker

In terms of ARV therapy adherence at Puskesmas
Manahan Surakarta, out of 10 respondents who
receive less support from health workers, 5 patients
are disobedient in undergoing ARV therapy (7.8 %)
[33]. 54 patients (84.0 %) have good support from
health workers and they all adhere to ARV therapy.
The Puskesmas has provided support for people
living with HIV/AIDS in the form of KIE about
HIV/AIDS which is conducted monthly in the form
of counseling [37]. This affects successful patient
adherence in undergoing ARV therapy [34]. Pati-
ents with good counseling, namely 51 patients have
a high adherence level. Counseling has a strong
relationship with medication adherence because of
the explanation of the dangers of stopping therapy
or not taking the therapy monthly. Therefore,
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respondents will better understand the importance
of controlling the HIV virus with ARV therapy so
that they feel afraid if they do not take it [5].

Respondent’s age

Based on the results of the study, the highest
level of adherence can be found in respondents with
the age range of 34—46 years [33]. The results of
the analysis of this study also show that at a young
age (20—33 years), more respondents have a low
level of adherence. Besides, adults tend to be more
responsible, more orderly, and more conscientious
than younger respondents. Another study showed
that people living with HIV /AIDS aged > 25 years
have a high adherence level of 61.7 % which is
higher than those aged 25 years (58.3 %) [2]. In
line with the previous study, age affects adherence
to taking ARVs. Those over 30 years of age are more
compliant than those at younger ages, which can
be seen from the amount of undetectable viral load
[39]. Older patients will experience an increase in
CD4 count compared to the younger ones. Adult
HIV/AIDS patients tend to be more responsible,
more orderly, and more conscientious than the
younger ones. Age is an influential factor in adher-
ence status. This is closely related to the level of
concern for patients with AIDS that they are cur-
rently experiencing. Many people think that the
older the weaker a person's body is which may cause
older people to be more concerned about their
health. Concerning individual factors influencing
the antiretroviral therapy adherence at UPT
Puskesmas Manahan Surakarta in 2020, there are
more patients in the adult group aged 26—45 years
old (60.0 %) than the adolescent group aged
18—25 years (27.1 %) [33].

Gender

High medication adherence is mostly showed by
female patients [4]. Based on the researchers’
assumptions, women have proven to be more respon-
sive to their cases because during HIV treatment
they tend to seek support simply to express their
psychological burden during treatment and to gain
empathy. Besides, the results of an analysis between
gender and adherence to ARV use showed that the
percentage of women and men who had high adher-
ence reaches 46.2 and 65.2 % respectively. The
results of the Chi-square test obtained a p-value of
= 0.389. Therefore, it can be concluded that there
is no significant effect between gender and ARV
therapy adherence [36].

During treatment, women have increased levels
of immunity [42]. The possibility of this increase is
because they are more obedient in treatment.
Women have higher motivation to attend therapy

because their children still need them and are
related to activities to fulfill life's needs such as
working. Another study reveals that gender factor
does not affect the adherence level in taking anti-
retroviral treatment in HIV/AIDS patients at the
UPT Puskesmas Manahan Surakarta in 2020 [33].

Occupation and income level

The highest adherence level is found in respon-
dents with an income of 1 million [6]. Even though
the respondents’ income is still low, they are still
obedient in carrying out HIV/AIDS treatment,
assisted by their closest family. Meanwhile, another
study [10] reveals that HIV/AIDS patients with
working status are 4.318 times more likely to be
non-adherent to undergoing ARV therapy than
those who are not working [37].

All respondents who do not work do not adhere
(100 %). Meanwhile, respondents who worked as
civil servants adhere to taking ARVs (3 respondents
or 75 %) and 1 respondent does not comply (25 %).
Only 1 respondent who worked as a national sol-
dier/police adhere (50 %) and 1 respondent does
not adhere to the treatment (50 %). A total of
17 respondents working in the private sector adhere
(54.8 %) and 14 respondents do not adhere (42.5 %).
A total of 12 respondents are housewives and 10 of
them adhere to taking ARVs (85.7 %) and the rest
donot (14.3 %). Besides, Rahmawati (2018) reveals
that occupation affects adherence to taking ARVs.
Work influences the economic function of the family
to meet family needs economically and develop
individual abilities to increase income to meet fam-
ily needs [18]. Patients try to find money for medi-
cal expenses because all patients want to recover
and live healthy lives [11]. Respondents could not
take antiretrovirals when they were busy at work,
so they sometimes forgot to take them. The amount
of income each month also has no significant effect
on the level of adherence of patients undergoing
antiretroviral therapy [46].

Length of taking ARV program

A study [8] shows that the highest respondent
compliance can be found in respondents who had
run the ARV program for less than 2 years. Another
study reveals that the length of taking medication
with adherence to ARV use is greater in people living
with HIV /AIDS who took ARVs for less than a year
with a percentage of 76.5 %. Moreover, the length
of time does not affect the level of adherence of
patients undergoing antiretroviral therapy [49].

Side Effects

The percentage of people living with HIV /AIDS
with low drug side effects have high adherence,
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namely 68.8 % greater than those with high drug
side effects (51.9 %) [16]. The high adherence of
people living with HIV /AIDS with low side effects
drugs is greater than those with high side effects.
Based on the results of FGDs with people living
with HIV /AIDS, 4 out of 6 PLHIV experience side
effects such as blackish skin, severe anemia, dizzi-
ness, hallucinations, and some even Stevens—
Johnson syndrome [29].

Another indicates that the more patients feel
many side effects, the lower the adherence level in
undergoing the recommended therapy, and vice
versa. ARV side effects are a factor that causes
people living with HIV/AIDS to become non-
adherent when taking medication [44]. No side
effects increased adherence to antiretroviral therapy
by 1.02 times compared to the presence of side
effects [12].

Psychological factor

The psychology of people living with HIV /AIDS
with good psychological conditions have a high
adherence level in taking ARVs 74.2 % higher than
those with poor psychological conditions, namely
46.4 % [40].

No conflict of interest.

Availability of health facilities and infrastructure

Patients with good health facilities and infrastruc-
ture have high adherence levels, namely 52 patients
[17]. The availability of health facilities and infra-
structure makes it very easy for patients to obtain
treatment. Besides, the existence of the Banuata Pura
Support Foundation which focuses on HIV/AIDS
prevention and assistance for HIV/AIDS sufferers
makes it easier for sufferers to consult their illness
and treatment to increase treatment adherence [4].
Patients who are > 10 km away from health facilities
tend to have higher adherence level, namely 3,286.
The distance traveled to health services does not
affect the level of patient compliance [25].

Conclusions

This literature review involves 15 articles discuss-
ing the adherence level of HIV/AIDS patients.
Based on the results of the analysis, it can be con-
cluded that the factors influencing adherence of
HIV/AIDS patients in taking antiretroviral thera-
py are education, knowledge, age, gender, occupa-
tion and income, duration of ARV program, side
effects, psychological factors, and the availability of
health facilities and infrastructure.

Author contributions: WR conceived the original Idea, analyzed sequence data, interpretation data, created figured and drafted
manuscript. DPA performed data analysis, theoretical and literature search. EN conceived the original Idea, development of study

objectives.
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Wulan Rahmadhani, Dyah Puji Astuti, Eka Novyriana

Universitas Muhammadiyah Gombong, LieHTpanbHa flBa, IHgoHe3is

daxTopu, M0 BIAUBAKOTH HA AOTPUMAHHA
aHTUpeTPOBipycHOI Tepamii y xBopux wa BIJI/CHIJ

3abesreyeH s aHTUPETPOBIPYCHOIO TEPAINEI0 PI3KO 3HUKYE CMEPTHICTh 1 3aXBOPIOBAHICTH JIOEH 3
BIJI/CHIA. AutupetpoBipycHa Teparmis 3HMKye piBenb nepenadi BIJI y cycminbeTsi, 3axBoproBaHicThb i
cMepTHicTb, nos’s3ani 3 BIJI. TTauientam 3 BIJI norpibra anTrperposipycta Teparist (APB), o6 smeHimm-
TU KiJTBKICTh BIpyCy B OpTaHi3Mi Ta 3axBopioBaHH: He Tepetinio B cragito CHI/ly. Onnak xBopi na CHI/I
notpebyioTh APB-nipernaparis /15 3a106iraHHs ONMOPTYHICTHYHNM iH(eKIiaM. 1X neobxiano npuitMari
MIPOTSATOM YCBOTO KUTTS, TOMY TAIIEHT MOBUHEH MaTH MPUXIJIBHICTD Ta JOTpUMYyBaTHcsa npuitomy APB-
npenaparis. JJorpumanis APB-reparii € BaxjnBuM KiioueM y 3arobiraHHi pe3sucTeHTHOCTI Ta OKpaleH-
Hi gxocTi xuTTs Jonett 3 BIJI/CHI/[owm. Ile moske BimHOBUTH Ta MATPUMYBATH (DYHKITIOHYBAHHS IMYHITe-
Ty NUISXOM MaKCUMAJIbHOTO Ta TPUBAJIOTO MPUTHIUEHHS PO3MHOMKEHHS Bipycy. Y I1[bOMY JIOCJiPKEHHI
BUKOPHCTOBYBABCS METO/I OTJISA/Y JITEPATypPH /IS TIONTYKY CTaTel, OB’ A3aHNX 13 IOTPUMAHHAM aHTHPET-
posipycroi teparii y namienTis 3 BIJI/CHI/{om. Crarti 6y/m orpuMani 3 Takux 6a3 ganux, sk ProQuest,
PubMed i Google Scholar. [lesiki mocmimkeHnst oKa3asu, M0 Ha JOTPUMAHHS aHTUPETPOBIPYCHOI Teparrii
xBopux Ha BIJI/CHI/I BrmuBaioTh hakTopu, siki BiJIpi3HSIOTHCS /sl KOSKHOTO Taiienta. Ha migcrasi pos-
TJISTHYTUX CTaTeil MOJKHA 3pOOUTH BUCHOBOK, 110 (haKTOpaMu, siki BIUTMBAIOTH HA IOTPUMAHHST aHTHPETPO-
BipycHoi Teparii nattientis 3 BIJI/CHI/lom, € ocBita, 3HaHH:, BiK, cTaTh, Ipodecis Ta I0Xij1, TPUBAIICTb
nporpamu APB-tepariii, mobiuni edexr, mcuxosorivni (hakTopr Ta HasTBHICTD 3aKJIa/[iB OXOPOHU 3/I0POB 's1.

Knrouosi cnosa: npuxuiibHicTb 110 JikyBanH, naiientu 3 BIJI/CHI/lom, anTupeTpoBipycHa Teparisi.
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MiiHTerpanbHum maxin
710 [1arHOCTUKU TYOEPKYIbO3Y
B YMOBaX CbOTOEeHHA (OTNAL NITepaTypu)

ITpoBesieHO aHAII3 3apyOIKHIUX Ta BITUM3HIHUX (haXOBUX TTyOTIKAIliH [10/I0 AIaTHOCTUKY XBOPUX Ha Tybep-
KyJIb03. AHAJI3 JIiTepaTypHUX JKEPES OCTaHHIX POKIB CBIIYUTDH PO TE, M0 TyOEPKYJIbO3 3aUIIAETHCS AKTY-
aJIbHOIO IpoOIeMoIo B Ykpaini. Hunimmsa curtyauia B Kpaini npusse/e 10 3pOCTaHHs OKA3HUKIB 3aXBOPIOBA-
HOCTI il CMEPTHOCTI Bil TYGEPKYJIbO3Y Ta MPOrPECYBAHHS 1[LOTO 3aXBOPIOBAHHSI.

PekoMeH10BaHO TIPOBOAUTH peTesibHe 00CTeKeHHs BCIX KOHTaKTHUX JiTel 1 MiITKIB B ocepenkax Tyoep-
KYJIbO3HOT iH(EKIIi: BUBUEHHS aHAMHE3Y, TIPOBEICHHST TYOEpPKYIHOAIAarHOCTUKN (KBaHTU(EPOHOBOTO TECTY),
KJITHIKO-PEHTTEHOIOTIYHOTO Ta MiKPOOIOJIOTIYHOTO 0OCTEKEHHS JIJIST CBOEYACHOTO BUSIBIEHHS TYOEPKYIbO3Y
(abo indikosanocti). TyGepkyniHoBa poba MaHTy i TecTH BUBLIbHEHHS iHTEP(EPOHY-Y KOPUCHI [IJIsT BUSIB-
JIEHHSI JIATEHTHOI TyGepKyJ/Ib03HOI iH(DeKIIii.

MyJIbIUANCIMIUTIHADHI X1 i TPOBEAEHH KOMILIEKCY KIIHIYHUX, Jab0PaTOPHUX, ATOTICTOMOITYHUX
Ta HOBITHIX JIIarHOCTUYHUX IHCTPYMEHTAJIbHUX JIOC/I/IPKEHD Aal0Th 3MOI'Y BUKOHATH JiudepeHIiabHy liarHoc-
TuKy. [TarienTu, B IKuX TyOEPKYIHO3 AATHOCTYIOTH 32 OTIOMOTOI0 MiKPOOIOIOTIUHIX METO/IIB, YacTille mpo-
JKMBAIOTh Y CIIBCHKIN MICIIEBOCTI 3 HU3BKOI JIOCTYIHICTIO MEIUUHUX MOCHYT. [TallieHTH, B IKUX TYOEPKYIbO3
JIIarHOCTYIOTh 3a JIOTIOMOTOI0 PaJ[ioJIOTIYHOTO METOJY, YacTillle MEeNIKAaoTh y MICTi Ta 3ajJyuyeHi B aKTHUBHY
CKPUHIHTOBY ITPOTPaMY.

OxpeMHUM HAIIPAMOM JOCHIIKEHb € aHajli3 Cy4acHUX MAaJOiHBa3UBHMX METOAIB OTPMMAHHsS OioITarib.
CaoeuacHe oTprMaHHs GioriciiiHoro Matepiay Jiereti ajist MOpGOIOriYHOTO JOC/IIPKEHHS A€ 3MOTY BCTAHOBUTH
TIPaBUJIBHUN [llarHO3 TIpH ii aurceMiHatii. KomIrekcHUI MiXia /10 IarHOCTUKK TPaHyJIeMaTO3HNX YPasKeHb
JIeTeHb y TAIIEHTIB 3 iHDEKIIIE, CTPUYIMHEHOTO BIpYCOM iMyHOAEMITIUTY JTIOAWHI, Ta CHHAPOMOM HAOyTOTO iMy-
HOJeITUTY TOIIITy€E Bepr(iKaIlilo eTioNoriYHOTO YNHHUKA. BrBueHHS iHPOPMAaTUBHOCTI METO/IIB JIiarHOCTH-
K1 TyOepKyIbo3y B iH(DIKOBaHUX BipycoM iMyHomebinnuTy JoAUHE 0ci6 BUABUIIO, IO Haiin(OpMaTUBHIIIMIA
METOJl — KYJIBTYpasibhuii (54 % BUMAAKIB), TO/II sIK PEHTTEHOIOTIUHIA OYB iH(opMaTUBHUM Y 27 % BUIAJIKIB.

s ocrarounol imeHTHdikaiii MikoOGakTepiil (BHUZOBOI HaJEKHOCTI) 3aCTOCOBYIOTh TEHETHYHY TeCT-
cucremy GenoType MTB DR (Hain, Laifsains), 1110 gae amory nposectu audepeHIiariito MikobakTepiii Tyoep-
KYJIbO3HOTO 1 HeTYOEPKYIbO3HOTO KOMILJIEKCY B MOKPOTHHHI XBOPHUX. 3a JOMOMOTOI0 MATEMaTUIHOTO MOJIEJTIO-
BaHHsI PO3PAX0BaHO MPHUOIN3HY KUIBKICTh HEBUSBIECHUX XBOPUX HA TYOEPKYJIbO3 3a MEPIOJ /i KapaHTHHHUX
3axo0liB. 3a IPOrHO30M, Y HACTYIIHMX KiJibKa POKIB 3HAYHO 3POCTE 3aXBOPIOBAHICTh Ha TYGEPKYJIbO3, 1O IIPHU-
3Bele 0 301IbIIeHH KiTbKOCTI 3aHea0atnx GopM TyOEepKYIb03y (30KpeMa 03aIereHeBuX ).

KniouoBi cnoBa

Ty6epkynbo3, Ty6epKynbo3Hi i HeTyOepKyNbO3Hi MikobaKTepii, peHTreHonoriyHa, MikpobionoriyHa i monekynsapHo-
reHeTUYHa fiarHocTuKa.

GiIBIIIEHHST TIOIUPEHOCTI XBOPOO OpraHiB M-  3aXBOPIOBAHHIAMU OpraHis quxaHHst. TyOepKyIb03Ha
XaHHSI € aKTyaJbHOIO TPOOJIEMOIO CydacHOl —iH(EKIlist HaJIeKUTh 10 HaitHeOe3MeYHIMMX XBOPOO.
MeIUIMHKU. PicT 1uX 3axBOpioBaHb CIpPUUYMHIOE Bigoma 3 gaBHix yacis. Big Ty6epKyibo3y HUHI 10-
3POCTAHHST IHBAJIIIHOCTI Ta CMEPTHOCTI XBOPUX i3  Mupae Oijbliie Hamie€HTiB, HiXK B/l yCiX iH(eKminHIX
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3axBopioBaib pasom. IllopiuHo Ha TyGepKyJIb0o3
saxBopoe 1,1 MuH giteil BikoM 70 15 PokiB, i3 HUX
MMOMUPAIOTh ToHaz 225 THc. [4].

Pusuk mporpecyBaHHsI IaATEHTHOT TyOEpKyIb03-
Hoi indexiii (JITBI) 1o akTuBHOrO TYOEPKYIHO3Y
cTaHOBUTH 0J113bK0 5—10 % 1 € HallBUIUM y TIep-
mux 1—2 poku micsisg KoHBepcii TyOGepKyIiHOBOTO
mxipuoro Ttecty (THIT)/IGRA-tecty [46—48].
[ly:xe BucOKi Ta may:ke HU3bKi Biamosini na IGRA-
TECT MOXKYTb TU(EPeHITi0BATA PU3UK IIPOTPECYBAH-
He1 10 TYOEPKyJIbo3y y aiteit [46—48].

bBisbiticTs KOHTAKTHUX JITEH Ta M/ TKIB, XBOPUX
Ha TyOepKy/Ib03 JiereHb, BUSIBJISIOTH i/ Yac 3Bep-
HEHHsI 0 JIKapsl 3arajbHoi Mepexi abo mezpiaTpa
(62,0 % miteit i 70,5 % migmiTKIB), 1110 € OCHOBHOIO
HNPUYUHOIO HEOBUSBJIECHHS TYOEPKYJIbO3y B HUX.
Tomy HeobXxizHe perebHe 06CTEKEHHS BCIX KOH-
TAKTHUX J{Tel i MITKIB B Ocepesikax TyOepKyIb03-
Hoi indexIii: BUBUeHHs aHaMHe3y, TPOBEIEHHS TY-
6epkyJtiHoAiarHocTUKN (KBaHTU()EPOHOBOTO TECTY ),
KJIHIKO-PEHTTeHOJIONTYHOr0 Ta MiKpOoOGioJIoriyHoro
00CTEKEHHSI JIJIS CBOEYACHOTO BUSIBJICHHS TYOEPKY-
71603y (260 iHdikoBaHOCTI) i IPU3HAYEHHS BiANOBII-
HOI XimMioTeparrii 4 mpohiTaKTUIHOTO JTIKYBaHHS.

[Ticis mpoBements TyOepKyIIHOAIaTHOCTUKI B
rpynax pusuKy 3MiHU B JIETEHSIX 3aPEECTPOBAHO B
6/m3bko 50 % xBopux aiteit Ta 6,4 % miamiTKIB.
[Topy1eHHs TIAHOBOI MOCTAaHOBKY TIPoOKU MaHTy 3
2 ty6epryminosumu oxuauigymu (TO) TITTI-JT no
BUHMKHEHHSI MYJIBTUPE3UCTEHTHOTO TYOEPKYJIbO3y
(MPTD) nerenn ycranosseno B 22,4 % miteil Ta
28,2 % mimiTkis i3 ocepenkis MPTDB [19]. TyGep-
KyJIiHoBa MIKipHa mpoba MaHTy i TecTi BUBiTbHEH-
H4 iHTepdepony-y kopucHi s Bugsaenns JITDI,
aJie € TOTaHUMHU TIPEIUKTOPaMH ii TparchopmMariii B
aAKTUBHUIT TyOepKy/I603. Mojiesti Ha MUIIIax He Bij-
TBOpI010TE cTany JITBI, Mosiesi Ha MOPCHKUX CBUH-
Kax Ta KPOJIMKaX BUSBUIIN IPaHyJIbOMH, TTOMIOHI 10
mioacekux [30, 44]. Tomy morpibHi HOBI MeTOAN
JHarHOCTUKU TYOEPKYJIbO3Y, IO IPYHTYIOThCS Ha
GiomMapkepax, acoLiloBaHUX i3 TyOEpPKYIbO30M.

JlikyBaHHS CYNyTHIX 3aXBOPIOBaHbL IPOTATOM
6araThOX POKiB 3aTPUMYE [[IarHOCTUKY JIETEHEBOTO
TyGepKyIb03y Oisbire Hix ma 20 auis. IlamienTis
BUSABJILIOTD ITPY 3BEPHEHHI /10 JIiKapsl 3 TOBIIOMJICH-
HSIM TIPO KOHTAKT i3 XBOPUMH Ha TYOEPKYJIbO3,
HacJiIKOM 4oro € Bepudikallis JiereHeBUx hopm
(mBumme B 9,9 pasy) [5].

Pannst jgiarHocTrika TyOEpKy/Ib03y 3 BHCOKOIO
TOYHICTIO 1 Iy TJIUBICTIO MA€E JKUTTEBO BAKTUBE 3HA-
YeHHs /IJIsI Pe3yJIbTaTiB JiKyBaHHs Ta MPO(iTaKTh-
ku. Tpaauitiiini MeToau TiaTHOCTUKY (MIKPOCKOITisS
Ma3Ka MOKPOTHHHS I [10CiB Ha JKUBUJIbHI CEPelOBU-
ma) Jisi BUSBJICHHST MiKOOAKTepiil TyOEepKyIb0o3y
(MBT) norpebyiorb Garato yacy Ta He 3aBKAU
3a10Bi/IbHO Uy T/inBi. [1allienTH, B IKIX TYOEpPKyIHO3

JIarHOCTYIOTh 3a JOMOMOTrOI0 MiKPOOIOJOriYHIX
METO/IiB, YaCTille MPOKUBAIOTh Y CLIBCHKIN MicIie-
BOCTi 3 HU3bKOIO JIOCTYITHICTIO MEAMYHUX TOCIYT,
He imeHTU(iKOBaHI CBOEUYACHO Yepe3 TPUBATLY €BO-
JIOTIIIO CUMIITOMATUKH, TTi3HE BUSBJIEHHS Ta BEJIUKY
YacTOTY TOTaHoro pe3yiabraTy Jikysannsg. Hera-
TUBHUN pe3yJabraT MiKpOGiOJOTIYHUX HOCTIIKEHD
MOzKe OyTH HACJIIKOM OJJHOCTOPOHHIX Ta oOMesKe-
HuX GopM JiereHeBoro TybepKynbosy [40].

[TanienTn, B IKUX TYOEPKYJIbO3 IiarHOCTYIOTh 3a
JIOTIOMOT'OIO Pa/IioJIOTIYHOTO METO/LY, YacTille Mell-
KalOTh y MiCTi, MAIOTh CYIYTHI 3aXBOPIOBAHHSI 3 BUCO-
KUM PU3UKOM 3aXBOPIOBaHHS Ha TYGEpPKyIb03 (Bipyc
imynozpedinuty momuiu (BLJT), mykposwuit miaber)
Ta 3aJy4yeHi B aKTUBHY CKPUHIHTOBY Tporpamy [40].

Bornuiesi ypaskeHHs JiereHb Haituacriiie GyBa-
IOTh BUMA/IKOBOIO 3HAXI/IKOIO TTi/l 4aC PEHTTEHOJIO-
rivgoro obcrexenHs narieuris (podimakTmaauit
OIJISJl, CKPUHIHTOBI JIOCJIIKEHHS, Joolepaliiii
obcTeskentst). YacTo 3 i€ mpodIeMoio CTHKAOTh-
CsI Pa/lioJIoTH, TEPATIeBTH, Iy IbMOHOJIOTH [42]. [lys
BUBYEHHSI PEHTT€HOJIOTIYHIX 0COBIMBOCTE TYyOEp-
KyJTb03Y Ta iHIITNX 3aXBOPIOBAHD ANXATbHOI CUCTEMU
MIPOBOIATH OTJISANOBY peHTTeHorpadiio OpraHiB
IPYAHOI KIITKW y NpsAMiil 1 OGiYHill IIPOEKIAX Ta
koMmiTfotepHy ToMorpadito (KT) opranis rpyaxoi
nopoxkuuau (OI'II).

Y XBOPHX i3 TOCTKOBITHIM CUH/[POMOM CJIi]T TTPO-
Bogutu Mouitopuur manux KT OITIL. Ilepiomnu-
HICTh JOCTIPKeHHSI BU3HAYAIOTh 1HAUBIAYAJIBHO 3
ypaxyBaHHAM KJiHIYHOTO mepebiry xBopobu [28].
JluepeHIiiitny iarHoCTHKY TPOBOASATH TP OaKTe-
piaJbHUX 1 BipyCHUX iH(EKITiIX, A BU3HAUEHHS
hibposHKX Ta «(hiOPO30MOAIOHUX> 3MIH Yy JIETEHSIX
Ipy KOpOHaBipycHiil xBopo6i-2019 (COVID-19),
AKi TIOCTYTIOBO 3HUKAIOTh MPOTATOM 6—12 mic [29,
37]. Ceposoriune TecTyBaHHs Ha cIeTUMiTHi aHTH-
tina 1o Bipycy SARS-CoV-2 moxna BUKOPUCTOBY-
BaTU SK €TAJOH [IJI BU3HAUEHHS TPUBAJIOCTI i30-
gsii [51]. Il wac mangemii COVID-19 3apeectpo-
BAHO TipIi MOKa3HUKK 3 TYOEPKYJIbO3Y, AKi CBiI4aTh
PO HU3bKE BUSIBJICHHS TYOEPKYJIbO3Y 4Yepes yCK-
JIQJTHEHHS JIOCTYITY TIAII€HTIB /10 MEIUIHNX 3aKJa-
JiB, COPUYUHEH] KaPaHTUHHUMKA OOMEKEHHSIMU Ta
HepeHarnpaBIeHHAM MeIMYHUX PECyPCiB Ha GOPOTh-
6y 3 KOPOHABIPYCHOIO 1HMEKITE.

Kuiniunuii mepebir XxBopoO oOpraHiB AuXaHHs
CYIIPOBOJIKYETHCSI TIOPYIIEHHSIM 3arajibHUX i JIio-
KaJIbHUX aJlallTalliiHO-3aXUCHUX MexaHi3MiB. Bus-
YeHHs 0COOIMBOCTEN IHTEPJIEHKIHOBOTO IIPpOdiio
CHPOBATKHU KPOBi Ta GPOHX0ATIbBEOJISIPHOTO JIABAKY
npu Bepudikailii XpoHIYHOrO OOCTPYKTUBHOTO
saxBopioBants Jerenb (XO3JI) uu 6poHxiaabHOI
actmu (BA) y xBopux Ha TyGepKyIb0o3 JiereHb abo
MTHEBMOHIIO 3 HasgBHICTIO CHHIPOMY OPOHXiaabHOI
00CTPyYKIIii BUSBUIIO AcOATAHC IIATOKIHIB Y XBOPHX
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na XO3JI (3umxkenns pisug intepaetikiny (LJ1)-1p
ta 1JI-2, 36iabmienns Bmicty 1JI-6 i hakropa HEKpo-
3y nyxaunu-o (ODHII-a), 1110 B 4,5 pasy nepeBuiiye
JaHi B 3/10poBUX 0Ci0). 3HAYHO 3HUKEHUIT PiBEHb
1JI-4 cBiuuTH TPO BUCOKY WMOBIPHICTH HECTIPUAT-
JIMBOTO 1iepebiry Ta poJsioHraitii nepebiry XO3J1, €
MeperyMOBOIO HOTO YaCTHX 3aroCTPeHb i (hopMyBaH-
H4 ycKaanHeHb. Y xgopux Ha BA pisens 1J1-4, [JI-13
ta [JI-2 nepeBuiiye MoKasHUKK 340POBHX 0cib [8].

MyapTuancuunIiHApHUAN MiAXi Ta TPOBEICHHST
KOMILJIEKCY KJIHIYHMX, JJaOOpaTOPHUX, MaTOTiCTO-
JIOTIYHUX 1 HOBITHIX IIaTHOCTUYHUX IHCTPYMEHTAIb-
HUX JIOCJIJUKEHD JafoTh 3MOTY BUKOHATH [e-
PEHILiTHY AIarHOCTHKY TYOEepPKYJbO3HUX ypaKeHb
IMKIpU ¥ NPU3HAYUTH KOMILJIEKCHY pallioHAJIbHY
Tepamifo [ 16]. OxpemMuM HATPSIMOM HAYKOBO-TIPAK-
TUYHUX JIOCJII/KEHDb € aHaJi3 CY4aCcHUX MaJloiHBa-
3MBHMX METO/IB OTpuUMaHHs Oionraris [12] mpu
PI3HUX BapiaHTax JIOKami3aiii yTBopeHsb (30KpeMa
pu TyOEPKYJIBO3HUX yPaskeHHsIX MKipu ). Mopdo-
JIOTIUHE JIOCTI/IPKEHHS /1a€ 3MOTY BCTAHOBUTH TIPH-
pomy By3JiB [12].

AmHaji3 HayKoBUX MyO6JIiKaIliii ocTaHHIX POKIB 3
npobsiemu TyGEpKyIbo3y MIKIPU CBiAYKTH, IO 1€
3aXBOPIOBAHHS € iH(MEKITIEIO I[iJIOTO OPraHi3My, TIPU
SIKOMY JIeTEHEeBi Ta mo3ajiereHeBi (IMKIpHi) ypaskeH-
HS maroreHeTHdHo mHoBs3ani. Ile morpebye Mixk-
JUCITUTIIIIHAPHOTO T IXOY Ta CHiBIIparti (hTusiaTpis,
JIEPMATOBEHEPOJIOTIB 1 CIMEMHUX JIiKAPiB /IJ1d BYACHOI
JIIaTHOCTUKU Ta KOMILIEKCHOI Tepartii iHdexirii [ 16].

ToHKOrOJMIKOBA OIOICIT MOKE JOTIOMOTTH TIijI-
TBEPAUTH [arHo3 TyOepKyJIbo3y MIUTOMOMIOHOT
3aJ103H, ajie OCTaTOYHUI [[iarH03 MOKJIUBUH Jinie
pU TiCTOJMOTTYHOMY ab0 IUTOJOTIYHOMY JOCJTi/I-
sKenHi. J[iarHos «Ty6epKyJIbo3 MHUTOMoAI6HOT 3a710-
31> TATBEP/UKYIOTh GaraThMa METOJaMU: Bijl Hali-
npocTimux (PeHTreHoMOrTYHUX Yu Ipodu ManTy 3
2 TO) nmo cy4acHUX eKCIPec-MOJIEKYJISpHO-TeHe-
tnyanx TecTiB XpertMTB/Rif, gaki BUABIAIOTH
crenucdivni pparmentu JHK MDBT y cuposati
abo 1urasmi. YiabrpasBykoBa giarHoctuka ta KT
TaKOJK JI0TIOMAraioTh yTouHuTH Aiarto3 [ 14]. Heob-
XiJTHO TPOBECTH IOJIATKOBI JAOCII/IKEHHS /I PO3-
POOKM MeToIiB G ePEHITiitHOT JiarHoCTHKY TyOep-
KyJIbO3Y Bijl 3aXBOPIOBaHb IUTOIOAIGHOI 321031 Ta
H0TO JIiKyBaHHS.

CBoeuacHe oTpuMaHHs GIOTCIHHOTO Marepiaay
Jierei s MoP(MOJOTIYHOTO JOCTI/KEHHS A€
3MOI'Y BCTAaHOBUTHU IPAaBUJIBHUM [liarHO3 Mpu 11
nuceMinarii [18].

3acTocyBaHHs KOMIIJIEKCHOTO TiX0y (TicToJI0-
TiYHI, TICTOXIMIUHI, IMyHOTICTOXIMIYHI JOCTII>KEHHS
Ta MoJgpu3alliiia MiKpOCKOTid) /10 MiarHOCTUKHU
TPaHyJIEMAaTO3HUX yPasKeHb JIETEHD Y TMAIli€HTIB i3
BIJI-indexitieio /cuaapoMoM HabyTOro iMmyHomedi-
nuty (CHI/) noninmye Bepudikaiiio ertiosoriv-

Horo YuHHUKa. MopdoIoriuni 3MiHN y TIAIliEHTIB i3
TPaHyJIEMATO3HUM YPaKeHHIM JieTeHb TT0JIiMOpdHI
(anprepatuBHO-HEKpOTHYHI Ta (GibposHi). Crocre-
pIiTaloThCs 3HAYHI BIAMIHHOCTI IMyHHUX PEAKIIii, IO
0OIPYHTOBYE HEOOXIAHICTD 3aCTOCY BAHHS 1HMBI/LY-
AJIBHOTO MIAXOMY B IIaTHOCTUIHOMY Ta JIIKYBATbHO-
My miporieci [1]. 3MiHN MOKa3HUKIB KPOBi (3arasib-
HUH JIEUKOIUTO3, JIIM(OIUTOTIEHIsT, €03UHOMIII,
aHeMist, IHKOJIM — TPOMOOIUTOIIEHIsT) XapaKTepu-
3ytoTh TyGepkyb03 pu CHIJT [10].

BuBuenms inopMaTUBHOCTI METO/IIB IiarHOCTH-
k1 TyOepkyb03y y BlJI-indikoBanux ocib BUusBHU-
JIO, 10 HaWiHMOPMATUBHININM € KYyJIbTYPaTbHUN
MeTOz (54 % BUTIAJIKIB), TOI SIK PEHTTeHOMOTIUHU T
MeToz indopmatuBuuil y 27 % Bunaakis [25].
Huspka ingopMaTUBHICTh CTaHAAPTHUX METOJIIB
miarHocTUKN MikoOakTepianbHol iHdekmii y BIJI-
iH(IKOBaHKX CIIOHYKAE JI0 TIOTIYKY HOBUX a0 BIIO-
CKOHAJICHHSI HasiBHUX MeToauK. Ha Tui 3HMKeHOo1
nudepentiamii Makpodaris y BlJI-indikoBanux
(hopmy€eThCS HEMTOBHOIIIHHA TPAHyJIEMAaTO3HA PeaK-
1is1. 3a JaHUMU TiCTOJOTIYHUX AOCIiIKEHb, Bif0y-
BAETHC TUTIOBUII TPAHYJIEMATO3HUN THIT PO3BUTKY
TyOepKyJIb03y — MPOAYKTHBHE 3amajieHus [25].
Ha mouarkoBux crazmisix BlJI-indekrtii kminivmi
BUSIBH TYOEPKYJIbO3Y HE BiIPI3HSIOTHCS Bi/l KIIHIKH
Ty6epKyab03y y BLJI-Heratusnux oci6 [24], yacto-
Ta GakTepioBMILIEHHS Bapilo€ Bif MI3epHOroO 10
PACHOTO HE3aJIE’KHO Bijl CTYIIEHS iMyHOCYIIpecil.

Crenudiyna miarHocTuka € ckaananowo. Ilomi6-
HIiCTh KJIIHIKM TyOepKyJIbo3y JiereHb i M03arociii-
TasbHOI mHeBMOHI1 pu BLJI-indexkrii, pisHoMaHIT-
HICTb PEHTTEHOJIOTTYHUX O3HAK TIPU PI3HOMY CTYTIe-
Hi IMyHOCYTIpecii Ta HefocTaTHs iH(hOPMATUBHICTD
CTaHAPTHOI METOAUKH [IarHOCTUKK TYOEPKYIbO3Y
y BLJI-nosutuBHUX 0Ci6 (0COGIMBO P mo3aJiere-
HeBUX (hopMax) MPU3BOAATH /10 3aTPUMKH 3i BCTa-
HOBJIEHHSIM TIPUYMH 3axBopioBanus. He 3aBxan
Braerhed BusgsBuTH MBT Ha pannboMy eTarii po3Bu-
Tky BlJ/I-indexmii. Tomy akTyaapHUM € MOIIYK
JOJATKOBUX MapKepiB TyOepKyJIbo3HOI iH(eKIil
npu BLJI [25].

Juig jocarneHs Kpanyx pe3yJabrariB JiarHoCTH-
KU Ta JIiKyBaHHs TyOepKy1b03y y BLJI-indikoBannx
Ta BIJI-HeraTuBHUX NMaIli€HTIB PEKOMEH/IYIOTb BUKO-
PHUCTOBYBATH MOJIEKYJIIPHO-TEHETHYHI MeTO/IN. 3a-
CTOCYBaHHS MOJICKYJISPHO-TEHETUIHHX Ta TOJIATKO-
BUX IHCTPYMEHTAJIbHUX METO/IIB ITiIBUIILYE UMOBIp-
HICTh CBOEYACHOI AIarHOCTUKKN TYOEepPKYJIbO3y Y
BlI-indikosanux. ¥ 2017 p. BUKOPUCTaHHS HOBUX
HpOTUTYOEPKYIbO3HUX TIpernapaTis (OeqakBiaiH,
feamanin) B Ykpaini He OyJ0 MOKIUBUM 4epes3
BiZICYTHICTb IITMPOKOTO JIOCTYITY XBOPUX /IO ITUX TIPe-
rapaTiB Ta PAaHHBOI [IarHOCTUKH PO3IIMPEHOI PE3HC-
TEHTHOCTI MOJIEKYJIIPHO-TEHETUIHUMH METOAaMU
(IHK-crpumn-rexHostorii abo JiiHiiHmii 30H1-aHam3)
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[11]. BuBuenus reneTHaHUX acTeKTiB (DOPMyBaHHs
Jikapcbkoi critikocTi MBT € aktyampuum HaAmpsi-
MoM focaiapkens [19]. Buasieno, o MBT #abyu
3[ATHICTh YHUKATU BPOKEHOTO U aZalTUBHOTO
IMyHHOTO 3aXWCTY, IO MPU3BOAUTH [0 IXHBOTO
YCIIITHOTO BUKUBaHHSA Beepeauni kiaitunu [30, 31].

[lna Beranosiennd piarnosy MPTDB Bukopucto-
BYBaJIN MOJIEKyIIpHO-TeneTnyHi Metou: GeneXpert
MTB/RIF (inentudikye kommrexkc MBT Ta Busna-
Ya€ CTIUKICTD 10 PUMAMIIIIUHY ), @ TAKOK JIHIMHUN
3oHI-anasi3 (BusHavae uyTauBictb MBT 10 i30mi-
azuy, pudamminuny, hTOPXiHOJIOHIB i AMiHOTIIIKO-
3uis [11]. Po3pob6astioTbes giarHoctuuni miaatdop-
MU (TiHIAHWT 30H-aHAII3), IKI MOSKYTh OTHOYACHO
BUSIBJIATH TyGepKyJIb0o3 i CTIKicTD M0 prudamiinm-
Hy Ta izoniazuay. llIBuaki mMomexkymgpHi TecTn
(Xpert MTB/RIF, LPA) 6asani iy Bigbopy marti-
€HTIB /g gikyBanus [24]. [loautuBHuii pesyasrar
tecty GeneXpert MTB/RIF moskna orpumaru
npotsiroMm 1—2 AHiB, a MHITHO-30HIOBOTO TECTY —
yepes 2—3 pui. Ipm orpumanni Rif+ y rtecri
GeneXpert MTB/RIF mpoBomsats TecTyBaHHS
GenoTypeMTBDRPIlus ta GenoTypeMTBDRsl [1].

B Ty6epKy/Ib03y Ha (DYHKINO AUXaHHS Ta
3B’SI30K I[UX MOKA3HUKIB 3 6i0XiMIYHIMI MapKepaMu
nepebiry it eheKTHBHOCTI JIIKYBaHHST MA€ BasKJIMBE
3Havennd. [lokazano cTaTUCTIYHO 3HAUYTIIO HUKYI
napaMeTpu (PyHKIIII 30BHINTHBOTO TUXAHHS B TAalli-
€HTIB i3 ABOOIYHUM TYyGEPKYIbO3HIM YPaKCHHIM
MOPIBHSIHO 3 0COOAMU 3 OAHOOIYHUM YPasKEHHSIM.
36imbieHHss 00’eMy TYOEpPKYJIbO3HOTO YpPaKeHH
JiereHb TPU3BOJAUTH JI0 BUPA3HINIOrO TOPYIIECHHS
(byHKITiI 30BHIIINBOTO AMXAHH, IO CYTPOBOIKY-
€ThCA TIIBUIIEHHSIM PiBHA B-nedensuny-1, depu-
tuny ta [JI-6. 3asnaueni GioMapKepu € IepCIeKTUB-
HUMU IPEIUKTOPAMU TTOTipIeHHS (DYHKITiT 30BHIII-
HBOTO AUXAHHS Ta SKOCTi KUTTs, B-medpensun-1 i
dbeputr MaOTh 06EPHEHO IPOIOPLINAHI 3B’ I3KK i3
MOKa3HUKAMU PECTPUKTUBHUX Ta OOCTPYKTHUBHHX
BEHTUJIAIIINHUX TTOpyIIeHs [27].

Tectn na nmpurnivenns poctry MBT (MGIAs) €
11e OTHUM IHCTPYMEHTOM JIJISI OIIHKY IMyHHUX BiJl-
1oBizeit in vitro/ex vivo na MBT y sozeii [38, 50].
IMyHOIOTTYHI OCOGIMBOCTI aepriitHUX i TOKCUKO-
aJIepriiHuX peakIliil Ha JIiKapchbKi Ipenapartu y
XBOPHUX Ha TYOEPKYJIbO3 JIETEHb Hal0Th 3MOTY PO3-
po6HUTH HOBi METOAM IXHBOI AIaTHOCTUKK 3 BHU3HA-
JeHHsIM J1abopaTOpHUX MapkepiB. PospaxoBano
CITIBBiIHOIIEHHS IMYHOJIOTTYHUX TIOKa3HUKIB K Map-
KepiB aKTUBHOCTI PEAKIIil TimepuyTINBOCTI OPraHi3-
MY 10 TPOTUTYOEPKYIHO3HUX MTpenaparis: «iMdo-
[IUTApHO-aepriiiHi» (KoedillieHT TinepuyTANBOCTI
(KT), mimdbonurapuo-anepriitnuii koedirient) i
«TOKCHUKO-aJIepTiiHi» (KoeillieHT 3 BUKOPUCTAH-
HSIM Peakilii celuMeHTallil epUTPOIUTIB /10 TTPOTH-
ty6epkybo3iux npenaparis (TAKPCE)) [15].

[Tigumenns piBHs HelTpodiTbHOI e1acTa3u Mpu
TYOEPKYJIbO3HOMY TLJIEBPUTI — BUSB CTUMYJISIT
3aXMCHUX CUJI OPTaHi3My XBOPOTO Ta MMPOyKTUBHO-
npoidhepaTUBHUX MpoiieciB (crerudiaamnii Mapkep
TyOEPKYJIbO3HOIO IJIEBPUTY, O3HAKA HOr0 XPOHizalil
Ta [psiMe MIOKAa3aHHs /IO ONEPATUBHOTO BTPYYAHHS )
[6]. BizeoTopakockomis € BuCOKOiH(MOPMaTUBHUM
METOZIOM BUSIBJICHHSI TyOEpPKYJIbO3HOI eMITiEMU
mepu [9]. Ilpomonyerbes MOHITOPUHT (DYHKITIT
MUTOTIONIOHT 3aJI031 3a JOMOMOTOI0 BU3HAYEHHS
tupeotpornoro ropmona (TTT) ams i kopekirii iz
dac ximioreparrii Ty6epkyb03y [13].

Jocnigxkenns epeKTUBHOCTI JiKyBaHHS TyGep-
KyJ1b03y nepebavae 36ip aHaMHesy, KJIiHiuHe 06cTe-
JKEHHsI, PEHTTeHOJIOTIUHI Ta MiKpoOiosorivHi JociL-
kemst. Ha Tu1i mikyBamus mpoTuTyO6epKyIHO3HUME
npemapatamu (IITII) apyroro psmy oTpumano
CTATUCTUYHO 3HAUYIIE 3HUKEHHST PiBHSI IJIIOKO3U 3
HaBaHTAXEHHAM Ta 1HCYJIIHY HaTIIe, 110 CBI[YUTb
ipo mozemoBanbHuil edbext [ITII HA ByrneBomxnmit
o0min. ITTII nepiioro psiay MO3UTHUBHO BILUIMBAJIK
Ha JIMHAMIKY TOKa3HUKIB JIiAHOTO 0OMiHy (3HU-
JKEHHS PiBHS JIITOTIPOTEIHIB Ty:Ke HU3BKOI TYCTUHMN )
[26]. Bararo gocimnuKiB yKa3yloTh Ha BAKJIUBICTD
BUBYEHHSI MeXaHi3MiB KJITMHHOI CMEPTI Y XBOPUX
Ha TyOEpKyJIbO3 ISt THABUIICHHST e()eKTUBHOCTI
Ta Ge3nevyHocTi aHTUMiKOOaKTepiaabHOI Teparrii
(AMBT) [32, 35]. [Topy1enHst peryJisiiii mpoiieciB
aroTTO3y € YNHHUKOM PU3UKY PO3BUTKY Ta TIPO-
rpecyBamiisi TyOepKyIb03y [32].

VY HUHILIHIX yMOBaX 301JIbIIYETHCS KIIBKICTD 0CiO
i3 HerybepkynbosauMu MBT (30yaHuku MikoOak-
Tepio3iB), IO MOKHA MOSICHUTH PO3ITUPEHHSIM JTia-
THOCTUYHUX MOJKJIMBOCTEH Ta BIIPOBAKEHHIM
HOBUX TEXHOJOTiil (DEHOTUTIOBUX i TEHOTUITOBUX
MeTOo/IiB ifeHTHdiKaIi. [cHye 3aKOHOMIpHICTD: TTPU
BHUZKEHHI 3aXBOPIOBAHOCTI Ha TYOEPKYJIbO3 3POCTAE
KIJIBKIiCTh XBOPHX Ha MikoGakTepiosu [36, 39, 41].

Masku MOKPOTUHHS Ha HAasIBHICTb KUCJIOTOCTIN-
KMX OaKTepiil JOCTIKYIOTH IIISIXOM IPSIMOi OaKTe-
piockormii (mics sabapsienns 3a MetogoM Ilimsa—
Hinbcena). g 3pa3kiB i3 MO3NTHBHUMM PE3YJIbTa-
TaM¥ MiKPOCKOIIi1 BUKOHYIOTh YBEChH CITEKTpP HGaKTe-
PIOJIOTIYHUX JOCTI/IKEHb 13 AIarHOCTUKU TYGepKy-
603y (3riano 3 nakazom MOJ3 Ykpainu). IIpoBo-
IATh GAKTEPIOJIOriu I JOCIKEHHS A1 igenTudi-
Kallii KJIiHIYHUX 3Pa3KiB 32 CTAaHAAPTHUMU METO/I1-
kamu. BumoBy inenTudikaiiiio KyabTyp IpOBOIATh
y aBa etanu (mepBUHHA Ta ocrarouna) [3]. s
TOCiBY BUKOPUCTOBYIOTH TaKi CepeloBUINA: PifKe
(6yabiton Middlebrook 7H9 (BACTEC MGIT960))
iminpHe (geune Jlesenmreitna—Cucena) [2, 17, 22].
[l IpUTHIYEHHS POCTY CYIYTHHOI MiKPO(JIOpH B
OyJIbIHOHI BUKOPHCTOBYIOTH CyMilll aHTHOIOTHKIB
PANTA (momimikcun B, amborepuniun B, namiank-
coBa KHUCJOTA, TPUMETOTPUM, a3nomuiin). [lag
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BU3HAYCHHS HAJIEKHOCTI BUALIEHUX MiKoOaKTepiit
0 TYOEpPKYJIbO3HOTO KOMILJIEKCY 3aCTOCOBYIOTH
inenTudikaiinuii imynoxpomaTtorpadiunuii TecT
(ID MTB MGIT) i kyssrypasbHi TeCTH 10710 CTIPO-
MOKHOCTI pOCTY KJIIHIYHUX i30J14TiB MiKoOaKTepiii
Ha CEpeloBUII i3 CaliIUIOBOKUCINM HATPIEM Ta
HnapaHiTpobeH30MHOI0 KiucaoTolo [21].

Metonu MOJIEKYIIPHO-TEHETUYHOI IIaTHOCTUKU
€ MIBUAKUMU Ta BUCOKOTOYHWMM, ajie HEOCTYITHI
JUIs1 OLIBIIOCTI HAceIeHHs B KpalHax, [0 PO3BUBA-
1oTbest [ 33]. [l octaTouHoi igenTHdikarii Mikobak-
Tepiii (BUZOBOI HAJEKHOCTi) 3aCTOCOBYIOTH TeHe-
tuuny tect-cucteMy GenolType MTB DR (Hain,
Laifsains), 1o mae 3mMory mposecTs AudepeHItialiio
MiKoGaKTepiil TyOepKyJIbO3HOTO i HETYGEpPKYIbo3-
Horo Komiiekcy [21]. [l7st 6ioximiunoi igenTudika-
il MikobGaKTepiii BUKOPUCTOBYIOTh TecTH (HasIB-
HicTh TepMocTabiibHoi Katanasu (68 °C), rixponis
TBiHy-80, picT Ha cepeoBUII 3 THGOHOM ).

BussuTu nosasnerenesi (hpopMu 3HAYHO CKJITA/IHI-
mie. /liarHocTrka MOKe TPUBATH BiJl KIJIBKOX MiCSIIiB
1o KibKkox pokiB. Kapantun moxo COVID-19 me
GiJIbIIle TTOIOBKYE 1€ TTPOIIEC, IO MPU3BOAUTD /10
TTOSIBY YCKJIQJHEHD [7, 34].

3a JI0TOMOTOI0 MaTeMAaTUYHOTO MOJIETIOBAHHS
PO3paxoBaHO MPUOIN3HY KIJBKICTh HEBUSBICHIX
XBOPUX Ha TyGEPKyJIb03 3a epioz il KapaHTHUHHIX
3axo/iB. [IporHO3yI0Th 3HAUHE 3POCTAHHAI 3aXBOPIO-
BAHOCTI HA TYOEPKYJ/IbO3 Y HACTYITHUX KiJIbKa POKIB
[45, 49], mo mpussene 10 30iMbIIEHHS KiJIBKOCTI
3aHen0anux (HopMm TyOEepKyIbo3y (30Kpema Imo3a-
snerereBux). HuHi cmiBBiHOINEHHS JeTEHEBUX 1
nosasereHeBux (GopMm Ty6epKyabo3y B YKpaiHi
cranoButh 1 : 8—1:9 [7, 34]. HecBoeuacne BusAB-
JIEHHST TT03aJI€TeHEBOTO TYOEPKYJ/IbO3Y B AUTIIOMY
Ta MIATITKOBOMY Billi BUKJINKAE 3aHETIOKOEHHS
(y nmiteit — 68 % Bunankis) [49]. Husbkuit piBenn
BUSIBJIEHHSI 1103aJIeTeHEBOT0 TyOepKyIb03y (0c00-

Kouduikry inrepecis Hemae.

JIMBO KiCTKOBOI CUCTEMU) MOKHA TTOSICHUTHU TIOTip-
HIEHHSIM HAJIAaHHST MEIUYHUX TOCAYT (4epe3 3MeH-
MIEHHS KLTBKOCTI (DTU31aTPiB i BiZICYTHICTh BY3bKUX
CTIEIaiCTiB i3 mMO3aereHeBoro TyOepKyIbo3Y).
g panHboi AIaTHOCTUKU TI03aJieTeHeBUX (HopM
TYOEPKYJIb0O3Y I 3MEHIIECHHST HEBUSIBJIEHUX XBOPUX
Ha pisHi popMu TyOepKyIb03y (30KpeMa rmosaere-
HeBOTO0) MOTPibHi 101aTKOBI pecypen [45, 49].
[encuroMeTpuyHi MOKa3HUKHU, OTPUMAHI 3a J10-
nomororo DICOM-viewers ta mporpam 1iucdpoBoi
00pOOKY IaHUX, AI0TH 3MOTY ITPOBECTH TLJIAHYBaH-
Hs1 XipYpPrivyHOTO JIIKYBaHHS MAI[i€HTIB i3 TyOepKy-
JIbO30M JIETeHb 1 OOIPYHTOBaHO 3aCTOCOBYBATH
cnocobu npodiIAKTUKY JIereHeBO-ILIeBPAIbHUAX
yekaaaHens [43]. Huni HabyBae oIMupeHHs Bigeo-
acucrtoBaHa TopakasibHa xipypris (BATC), 3oxpema
MeTomKa Bieotopakockomiynoro (BTC) Brpyuan-
HSI IIJIIXOM YCTAHOBJIEHHS TOPAKOTIOPTIB. YCTAaHOB-
Jeno, mo BTC-BTpydanns Bifirpae BaKJINBY POJIb
y AIaTHOCTUIN Ta JIKYBaHHI PI3HUX MATOJOTIUHUX
amin B OTTI micss nposegenns 6iorcii 3 ricTosoriy-
HUM IOCTIKeHHAIM. BTpyJaHHs € MaJOTpaBMaTIY-
HUM i TIepCHIEKTUBHUM METOIOM [[IaTHOCTUKU Ta
xipypriutnoro JjikyBanus 3axsopiosanb OT'TI [23].
3a pannmu BOO3, 98 % BumaikiB TyOEpKyIbO3Y
MpUTIAZAE Ha KpaiHu 3 HU3BKUM 1 cepe/IHIM PiBHEM
JIOXOMY 3 HeZIOCTaTHIM (hiHAHCYBAHHSIM IIPOTPaM i3
poIAKTUKY TA JIKyBAHHS 1IbOTO 3aXBOPIOBAHHS.
bes nasnexxHol mMATPUMKY IUX MMPOrpaM HallieHTaM
YacTO HENOCTYIHA CBOEYACHA [iaTHOCTWKA. bpax
KOIIITiB TaKOXK YCKJIQIHIOE PO3POOKY HOBUX TEXHO-
JIOTiH, HeOOXIIHUX UL IOJIIIIIEHHS JiarHOCTUKH,
a TaKOK IHHOBAIIMHUX IIperapaTiB i BAKIIWMH ITPOTH
TyOepKyIb03y. Takox moTpiOHi iHBecTHINT 3 OOKY
dK JlepKaBu, TaK 1 TPOMAJICBKUX OpraHizaiiil y
JOCIKEHHS 111 PO3POOKU HOBMX METOIB ia-
THOCTUKH, TIPenapariB i BaKI[UH, SIKi JOTTOMOXKYTh
edexTrBHiNIEe 6G0POTHCS 3 iH(DEKITIET.

Vuacrts aBropis: 36ip marepiany — M.A. CeMeHIoK; onparioBants Matepiany i Hanucanns crarti — O.B. ITikac.
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0.B. Pikas, M.A. Semeniuk

Bogomolets National Medical University, Kyiv, Ukraine

Integrated Approach to Diagnostic Tuberculosis
in Today's Conditions (Review)

The analysis of professional publications of global and Ukrainian experience regarding the diagnosis of
tuberculosis patients was carried out. The analysis of literary sources of recent years shows that tuberculosis
remains an urgent problem in Ukraine. The situation in Ukraine today will contribute to the growth of
morbidity and mortality rates from tuberculosis, the progression of this disease.

Thorough examination of all contact children and adolescents in centers of tuberculosis infection is
recommended: history study, tuberculin diagnostics (quantiferon test), clinical, radiological and micro-
biological examination for timely detection of tuberculosis (or infection). The tuberculin Mantoux test and
interferon-gamma release assays are useful for detecting latent tuberculosis infection.

A multidisciplinary approach and conducting a complex of clinical, laboratory, pathohistological and the
latest diagnostic instrumental studies make it possible to carry out differential diagnosis. Patients in whom
tuberculosis is diagnosed using microbiological methods more often live in rural areas with low availability
of medical services. Patients in whom tuberculosis is diagnosed using a radiological method more often live
in the city and are involved in an active screening program.

A separate direction is the analysis of modern minimally invasive methods of obtaining biopsies. Timely
acquisition of lung biopsy material for morphological examination makes it possible to establish the correct
diagnosis in case of its dissemination. A comprehensive approach in the diagnosis of granulomatous lesions
of the lungs in patients with HIV infection/AIDS improves the verification of the etiological factor. The
informativeness of the methods of diagnosing tuberculosis in HIV-infected persons was studied: the most
informative method was culture (54 %), radiological was informative in 27 % of cases.

For the final identification of mycobacteria (specificity), the genetic test system GenoType MTB DR
(Hain, Laifsains) is used, which makes it possible to differentiate mycobacteria of the tuberculous and non-
tuberculous complex in sputum patients. With the help of mathematical modeling, the approximate number
of undetected tuberculosis patients during the period of quarantine measures was calculated and a forecast
of a significant increase in the incidence of tuberculosis in the next few years was given, which will lead to
an increase in the number of neglected forms of tuberculosis (in particular, non-pulmonary).

Keywords: tuberculosis, tuberculous and non-tuberculous mycobacteria, radiological, microbiological
and molecular genetic diagnostics.

Kowmakmua ingpopmayia / Corresponding author

Mikac Oapra BoraawiBHa, 1. Mejt. H., mpod. kKabdenpu drusiaTpii Ta myIbMOHOIOTIT
https://orcid.org/0000-0002-9525-7719
E-mail: opikas@ukr.net

Crarrst nagiiinua 1o penakiii/Received 16.09.2024.
Crarts pekomeHnoBana 10 ony6uikysanns/Accepted 21.10.2024.

ANA UNTYBAHHA

+ Ilikac OB, Cemeniok MA. MixkinrerpaibHuil maxia 1o giarnoctiku TyGepKy/IbO3y B yMOBaX CborojieHtst (oruisit Jireparypu). TyGepkyJibos, Jerenesi xBopoGu,
BIJT-incexisi. 2024;4:85-91. doi: 10.30978/TB2024-4-85.

»  Pikas OB, Semeniuk MA. Integrated Approach to Diagnostic Tuberculosis in Today’s Conditions (Review). Tuberculosis, Lung Diseases, HIV Infection (Ukraine).
2024;4:85-91. http://doi.org/10.30978/TB2024-4-85. Ukrainian.

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-idekuin ® N2 4 (59) ® 2024 91



EIIAEMIYHA CUTYAIIA / EPIDEMIC SITUATION

YIK 616.24-002.5-036.22(477)

DOI: http://doi.org/10.30978/TB2024-4-92

L.D. Todoriko?, 0.Ya. Pidverbetskyi?, 0.S. Shevchenko?,
0.V. Pidverbetska!

! Bukovinian State Medical University, Chernivtsi, Ukraine
2 Kharkiv National Medical University, Kharkiv, Ukraine

‘)

Current Epidemiological Situation
of Tuberculosis in Ukraine and Chernivtsi Region

Military conflicts have a negative impact on the epidemiology of various diseases, among which tuberculosis
is in the lead. The increased risk of TB morbidity and mortality associated with war has been observed since
World Wars I and II, and several civil wars, among others. Separate data indicate that armed conflicts are asso-
ciated with an increase in the risk of tuberculosis among the population by up to 20 %.

Objective — to analyze the state of the current epidemiological situation of tuberculosis in Ukraine and the
Chernivtsi region during the period of hostilities on the territory of Ukraine and to compare the data with the
pre-war period.

Materials and methods. A search was conducted in the abstract database of PubMed using the keywords
«tuberculosis», «war», «military actions», «incidence», «epidemiology», «military conflicts» and analysis of
data from official statistics on epidemiological indicators of TB in the period from 2017 to 2023 years.

Results and discussion. In 2020, there was a sharp decline in morbidity rates due to quarantine restrictions
that were introduced in connection with COVID-19 — 1.4 times in Ukraine and 1.8 times in Chernivtsi region
compared to 2019. The rate of increase in the incidence of active tuberculosis in Ukraine in 2020 was — 28.6 %
and — 40.4 % in the Chernivtsi region. In 2021, there was a moderate increase in morbidity both in Ukraine and
in the Chernivtsi region, but the changes were more pronounced in the region. And already in 2022 in the
Chernivtsi region, the rate of increase in morbidity was +30.6 %, in 2023 — +16.1 %. The impact of the war on
the epidemiological indicators of TB can be clearly traced: in 2022, in the Chernivtsi region, the total share of
internally displaced persons and servicemen with a first confirmed diagnosis of tuberculosis amounted to 7.4 %
of the total number of cases of this disease, in 2023 — 8.4 %.

Conclusions. Thus, the impact of military actions on the epidemiological situation with TB in Chernivtsi
region is significant. The immediate consequences of military operations were reflected in the growth of the
morbidity rate, however, distant consequences in the form of further deterioration of the epidemiological situa-
tion with a peak in the next few years should be expected.

Keywords
Tuberculosis, war, military actions, epidemiology, morbidity.

espite the achievements in the fight against

tuberculosis (TB), this disease still remains a
challenge for the medical industry of Ukraine.
Currently, Ukraine is still on the list of 30 countries
with a high burden of multidrug-resistant TB and
ranks fourth in terms of the incidence of TB in the
WHO European Region [14]. Since the announce-
ment of the TB epidemic in Ukraine, quite signifi-
cant success has been achieved in the fight against

this disease, however, the events of recent years in
our country have become real challenges that have
slowed down the progress of the achieved results.
In particular, in 2020, the COVID-19 pandemic
caused significant damage to the work of the phthi-
siatric service, limiting patients’ access to specialized
medical care. The year 2021 marked the beginning
of a slow phase of recovery of phthisiatric care after
the postponed consequences of COVID-19 in both
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the national and regional contexts [6]. However,
soon after that, Ukraine faced an even bigger prob-
lem — military operations in many regions.

It is known that military conflicts have a negative
impact on the epidemiology of various diseases,
especially those of infectious origin. Living condi-
tions caused by the military conflict, such as inad-
equate hygiene, crowding of people in shelters, etc.
contribute to an increase in the risk of transmission
of infectious agents, especially airborne ones, among
which TB occupies a prominent place [15]. The
population’s vulnerability to TB as a result of mili-
tary actions also increases due to the reactivation
of endogenous TB infection as a result of the effect
on the body of high-level chronic stress, insufficient
nutrition, lack of sleep.

Limited access to health care due to the destruc-
tion of the infrastructure of health care facilities, the
loss of medical personnel and other factors lead to
a decrease in the rate of diagnosis and treatment of
TB. Actions during military conflicts disrupt the
normal functioning of health systems and the imple-
mentation of the TB control program, contributing
to reduced vaccination coverage, disrupting the
supply of drugs, and hindering other activities nec-
essary for effective TB control.

There are data that after the start of the war,
access to medicines was problematic for approxi-
mately 6 million internally displaced persons in
Ukraine, among whom were TB patients, which
creates risks for interruption of treatment and
reduction of its effectiveness [14].

The increased risk of TB morbidity and mortality
associated with war has been traced back to World
Wars I and II, the Vietnam War, and several civil
wars, among others. Separate data indicate that
armed conflicts were associated with an increase in
the risk of TB by approximately 20 % [11]. It is
believed that the transmission of M. tuberculosis can
lead to both an immediate increase in the incidence
of TB and an increase in epidemiological indicators
already in the following years of the war [10].

The war in Ukraine led not only to internal mig-
ration, but also to external migration — to neighbo-
ring countries, which even causes concern in the
health sector of some countries about the spread of
mycobacterial strains from Ukraine to countries with
a low incidence of TB [12, 13]. Although there is
currently no significant increase in the incidence of
TB among the population of host countries, it is
expected that the effects of migration may become
evident in the coming years [12]. It is worrying that
countries with a low incidence of TB have a limited
number of the latest antimycobacterial drugs for
resistant strains of the TB pathogen that are common
in Ukraine, which, therefore, may worsen the situa-

tion with the treatment of patients with resistant
forms of TB who arrived from Ukraine. Accordingly,
there is a risk of interruption of treatment, expansion
of the resistance profile, recovery of the patient’s
contagiousness. The return of such persons to the
territory of Ukraine in the long term may also
negatively affect the epidemiological situation.

The combination of the consequences of the
COVID-19 pandemic and the movement of mig-
rants and refugees, the destruction of medical infra-
structure, the complication of access to medical care
and medicines can significantly complicate the
achievement of the goals of the Strategy to over-
come TB [10].

Objective — to analyze the state of the current
epidemiological situation of tuberculosis in Ukraine
and the Chernivtsi region during the period of hos-
tilities on the territory of Ukraine and to compare
the data with the pre-war period.

Materials and methods

A search was conducted in the abstract database
of PubMed using the keywords <«tuberculosis»,
«war», «military actions», «incidence», «epidemio-
logy», «military conflicts» and analysis of data from
official statistics on epidemiological indicators of
TB in the period from 2017 to 2023 years [1—6].
The period was chosen in order to objectify the
analysis of indicators of the pre-war period, includ-
ing the pre-war and post-war periods.

Results and discussion

The dynamics of the incidence of active TB, includ-
ing its recurrences, in Ukraine and the Chernivtsi
region from 2017 to 2023 is shown in Fig. 1.

The COVID-19 pandemic divided the considered
period into time segments before 2020 and after
2020, changing the trends of the incidence rate both
in Ukraine and in the Chernivtsi region. The given
data show that until 2020, there was a tendency
towards a gradual decrease in the incidence of TB.
Although the incidence rates remained quite high
in Ukraine as a whole, such dynamics could indicate
the effectiveness of previously applied TB manage-
ment and prevention measures [7].

As the Fig. 1 shows, in 2020 there was a sharp
decline in morbidity rates due to the quarantine
restrictions that were introduced in connection with
COVID-19. In 2020, the incidence of TB decreased
by 1.4 times in Ukraine and 1.8 times in Chernivtsi
region compared to 2019. If we compare the situa-
tion in 2020 compared to 2017, the incidence
dropped by 1.5 times in Ukraine and by 1.8 times in
the Chernivtsi region. General limitations in the
work of medical institutions and reduced access of
patients to visiting medical institutions contributed
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Fig. 2. Distribution of tuberculosis incidence by regions of Ukraine during 2020—2021

to a decrease in the amount of TB screening and TB
diagnosis upon referral, in particular among vulner-
able population groups [8]. There are opinions that
quarantine measures during the COVID-19 pan-
demic, aimed at individual respiratory protection
and mass restrictions on social contacts, partially
affected the transmission of the TB pathogen.
However, taking into account that TB is not a
highly dynamic disease, the most likely reason for such
dynamics of indicators was the underdiagnosis of
TB — starting from 2021, when quarantine restric-
tions were relaxed and access to medical care was
restored, the incidence began to increase, as in Ukraine
in as a whole, as well as in the Chernivtsi region.
According to official statistics, an increase in the
incidence of TB occurred in 16 regions of Ukraine
in 2021 and in 15 regions in 2022. The consistently
highest rates of TB incidence during 2021—2022

were registered in Odesa, Dnipropetrovsk, Zakar-
pattia and Volyn regions (Fig. 2). In Kherson,
Mykolaiv, and Chernihiv regions, TB incidence rates
were among the highest in Ukraine in 2021 and
decreased in 2022 [5, 6]. In 2022—2023, Kirovohrad
Oblast joined the leaders in morbidity. The sharp
decrease of this indicator in the Kherson region
attracts attention — it almost doubled in both 2022
and 2023.

In Fig. 3 shows the rate of increase in the inci-
dence of active TB (including relapses) in Ukraine
and the Chernivtsi region for 2018—2023.

The rate of increase in the incidence of active TB
in Ukraine was moderately negative in 2018 and
2019, following the trends of previous years. In 2020,
this indicator in Ukraine was —28.6 %, and starting
from 2021, it became positive, slowly growing. In the
Chernivtsi region during this time period, fluctua-
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Fig. 3. Rates of increase in the incidence of active tuberculosis (including relapses) in Ukraine

and the Chernivtsi region during 2018—2023

tions in growth rates were less stable than in Ukraine
as a whole — after a negative increase in the morbid-
ity rate in 2018 (—14.5 %), in 2019 there was an
inversion of the growth rate trend — the rate was
+13.4 %. In 2020, the «failure» of the growth rate
was more pronounced than in Ukraine as a whole and
amounted to —40.4 %. As in Ukraine, in the future,
the growth rate of morbidity in Chernivtsi region
changed to a positive one, but was significantly
higher than the national indicator — in 2022, the
indicator amounted to +30.6 %, in 2023, the increase
occurred by 16.1 %. Such dynamics is explained, on
the one hand, by the discovery of «<hidden» cases of
TB that appeared during the COVID-19 pandemic
and were not diagnosed, and, on the other hand, by
the increase in the number of cases due to migration
processes among the population of Ukraine as a result
of military operations. According to official statistical
sources, the most pronounced decline in the rate of
increase in morbidity was observed in areas where
active hostilities are taking place, attacks on health
care facilities and partial occupation are taking place,
instead, an increase in the rate of increase was char-
acteristic of areas in which the most active population
migration took place.

Thus, in 2022, in Chernivtsi region, the share of
internally displaced persons with a first confirmed
diagnosis of TB was 5.6 % of the total number of cases
of this disease in the region, in 2023 — 3.3 % of all TB
cases in the region. In addition, the increase in the
frequency of TB cases among military personnel,
which accounted for 1.8 % in 2022 and 5.1 % in 2023
in the structure of new cases and persons with relaps-
es, also had an impact on epidemiological indicators.

After the introduction of molecular-genetic diag-
nostic methods into the diagnostic process, the
proportion of people with bacterial discharge
gradually increased as the coverage of these diag-
nostic methods expanded both in Ukraine as a whole

and in the Chernivtsi region, stabilizing over time.
However, in 2020—2021, there was a kind of «<jump»
in the share of people with bacterial excretion in the
Chernivtsi region.

Fig. 4 present the ratio of the share of TB cases
with and without bacterial isolation registered for
the first time in the current year. As graphically
depicted in the chart, there has been a steady
increase in the proportion of TB with bacteremia
throughout the period from 2017 to 2022, indicating
an increase in the number of potential sources of
infection and later diagnosis of cases. Probably, the
increase in the frequency of bacterial isolation was
influenced by quarantine restrictions due to the
COVID-19 pandemic, since the first «<jump» of the
indicator is observed precisely in 2020. Chernivtsi
region was one of the regions where quarantine was
introduced the earliest, and the measures themselves
were quite strict. This became one of the reasons for
the late detection of both active and passive TB.
The analysis of the structure of clinical forms of TB
in the region in recent years showed the dominance
of the widespread specific process with more than
3 segments affected (from 29.7 % in 2020 to 41.8 %
in 2023).

According to official statistics (Fig. 5), in Ukraine
as a whole, the share of people with MBT-positive
sputum in recent years has been more stable com-
pared to the Chernivtsi region — from 70 % in 2019
to 71.7 % in 2022, which is due to the uneven dis-
tribution of the share of people with bacterial dis-
charge in different areas. In 2022, the share of micro-
biologically confirmed cases ranged from 62.7 % in
Kirovohrad to 90.6 % in Chernivtsi oblasts, which can
probably be related to the different incidence of HIV /
TB co-infection in the oblasts and somewhat different
approaches to microbiological diagnosis of TB.

According to official data (Fig. 6), mortality from
TB decreased after 2018 and remained at a stable
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level during 2020—2021. The death rate in Chernivtsi
Oblast remains one of the lowest in Ukraine — at
the level of 4.6—4.7 per 100,000 population in
Chernivtsi Oblast against 7.4—7.5 per 100,000
population in Ukraine in 2020—2021.

The incidence of HIV infection has a significant
impact on epidemiological indicators of TB, since
HIV-positive status is a significant risk factor for
the development of TB. The epidemiological situa-
tion of HIV infection is heterogeneous in different
regions of Ukraine, which leads to an uneven distri-

bution of HIV/TB co-infection cases. However, in
the country as a whole, the incidence of combined
pathology after a decline in 2020 remained rela-
tively stable over the past 4 years (Fig. 7).

In the annual cohorts of 2017—2021 in Ukraine,
on average, about 20 % of new cases and relapses of
TB occurred among HIV-positive patients (Fig. 8).

In the Chernivtsi region, the share of HIV-as-
sociated TB varied from 6.4 % in 2017 to 10.8 % in
2020, after which there was a decline from 7.6 %
in 2021 to 4.1 % in 2023 (Fig. 9).
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Thus, the share of TB patients from other regions
registered in Chernivtsi region and TB patients of
military personnel was close to the share of HIV-
associated TB, i.e, it has an equally significant
impact on the epidemiological situation.

Thus, in Ukraine, until 2020, there was a ten-
dency to a gradual decrease in the incidence of TB,
which was probably a consequence of the previ-
ously effective TB prevention and control measures.

However, in 2020, the redistribution of medical
resources to fight against COVID-19 negatively
affected the timely detection of TB, which was
reflected in a sharp drop in morbidity rates in 2020
due to underdiagnosis. The COVID-19 pandemic
significantly affected the epidemiological indicators
of TB incidence in Ukraine in general, but the
changes were significantly more significant in the
Chernivtsi region.
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Since 2021, after the relaxation of quarantine
measures, the incidence of TB began to increase, in
particular due to the diagnosis of cases not detected
in the previous year. The start of hostilities on the
territory of Ukraine became the impetus for active
migration processes between different regions of the
country, which was reflected in the epidemiological
indicators of TB. In some regions of Ukraine, a
significant increase in morbidity was observed,
which was especially pronounced in the regions to
which residents of territories with active hostilities
migrated to the greatest extent. In particular, in the
Chernivtsi region in 2022, the rate of increase in the
incidence of TB was +30.6 %. Analysis of statistical
data showed that this dynamic in the region is par-
tially due to the influence of military operations in
the country — in 2022, the total share of internally
displaced persons and servicemen with a first con-
firmed diagnosis of TB was 7.4 %, in 2023 — 8.4 %
of the total the number of newly registered cases of
the disease in the region.

No conflict of interest.

Thus, the impact of military actions on the epi-
demiological situation with TB in Chernivtsi region
is significant.

The immediate consequences of military actions
were reflected in the growth of the morbidity rate,
however, distant consequences in the form of further
deterioration of the epidemiological situation with
a peak in the next few years should be expected.

Conclusions

1. The beginning of hostilities on the territory of
Ukraine was the impetus for a significant increase in
the incidence of TB, which was especially pronounced
in the regions to which residents of territories with
active hostilities migrated to the greatest extent.

2. In the Chernivtsi region in 2022, the rate of
increase in the incidence of TB was +30.6 %;in 2022,
the total share of internally displaced persons and
servicemen with a first confirmed diagnosis of TB
was 7.4 %, in 2023 — 8.4 % of the total number of
first-time registered cases of the disease in the region.

Author contributions: concept and design of the article — L.D. Todoriko; material collection and material processing — O.Ya. Pidver-
betskyi; writing and editing of the article — L.D. Todoriko, O. Ya. Pidverbetskyi, O.V. Pidverbetska; editing of the article — L.D. Todoriko,

0.S. Shevchenko.

References

1. Amamitnuno-cratuctudanuii gosianuk 3a 2017 pik « TyGepkyibos
B Ykpaini». K: Y <«llentp rpomaacsroro 3smopos’ss MO3
Vikpainn»; 2018. https://phc.org.ua/sites/default/files/users/
user90/TB_surveillance_statistical-information_2017_
dovidnyk.pdf.

2. AmanituuHO-cTaTHCTHYHUI 10BinHUK 32 2018 pik « TyGepKyi603
B Yipaini». K: Y «llentp rpomancekoro 3mopos’st MO3
Vkpaiun»; 2019. https://phc.org.ua/sites/default/files/users/
user90/TB_surveillance_statistical-information 2018

dovidnyk.pdf.

3. Anamituyno-craTucTHaHu A0BiAHUK 32 2019 pik «TyGepkyrb03
B Ykpaitis. K.: /1Y «Ilentp rpomascskoro 310pos’ss MO3 Yipai-
Hi»; 2020. https://phc.org.ua/sites/default /files/users/user90/
TB_surveillance_statistical-information_2019_dovidnyk.pdf.

4. AmanmiTmaHO-cTaTHCTHUHMN 10BiHUK 32 2020 pik « TyGepKyIb03 B
Yrpaini». K.: 1Y «Illentp rpomazcskoro 3nopos’st MO3 Ykpai-
un»; 2021, https://phe.org.ua/sites/default /files/users/user90/
TB_surveillance_statistical-information_2020 dovidnyk.pdf.

5. AnaymitdHO-craTHCTUYHUIN H0BiHNK 32 2022 pik « Ty6epKy/ibo3
B Ykpaimi». K.: 1Y «Ilentp rpomancbkoro 3mopos’ss MO3
Vrpaiun»; 2023. https://phc.org.ua/sites/default/files/users/
user90/TB_surveillance_statistical-information 2022

dovidnyk.pdf.

6. Amamitnuno-cratrctinyui Matepiamu 3 Th. Ilentp rpomaschio-
ro smopos’ss MO3 Vipaiuu. https://phec.org.ua/kontrol-
zakhvoryuvan/tuberkuloz/statistika-z-tb/analitichno-
statistichni-materiali-z-tb.

7. Posnopsypkennst Kabinery Minictpis Yipainu Bix 27 siicrorna-
ma 2019 p. Ne 1414-p «Ilpo cxBasennst /lepskaBHOI cTparerii
PO3BUTKY CUCTEMH TIPOTUTYGEPKYIHOZHOI MEIUYHOI IOTIOMOTH
HacesieHHo». https://zakon.rada.gov.ua/laws/show/1414-
2019-%D1 %80#Text.

8. Tomopixo JI/I, Ocrposebkmit MM, Cem’stni 1O, IleBuenko OC.
Ocobausocti 1iepebiry TyOepKy/nibo3y B yMOBax HaHaeMil
COVID-19. Ty6epkyJibos, serenesi xBopobu, BIJI-indexiris.
2020;(4):52-63. doi: 10.30978/TB2020-4-52.

9. Butov D, Feshchenko Y, Chesov D, et al. National survey on the
impact of the war in Ukraine on TB diagnostics and treatment
services in 2022. Int J Tuberc Lung Dis. 2023 Jan 1;27(1):86-8.
doi: 10.5588/ijtld.22.0563. PMID: 36853139.

10. Dahl V, Migliori GB, Lange C, Wejse C. War in Ukraine: an
immense threat to the fight against tuberculosis. Eur Respir J.
2022 Apr 21;59(4):2200493. doi: 10.1183/13993003.00493-
2022. PMID: 35450921.

11. Dogru S, Déner P. Frequency and outcomes of new patients
with pulmonary tuberculosis in Hatay province after Syrian
civil war. Indian J Tuberc. 2017 Apr;64(2):83-8. doi: 10.1016/j.
ijth.2016.11.034. Epub 2017 Jan 19. PMID: 28410703.

12. Dohal M, Dvorakova V, Sperkova M, et al. Tuberculosis in
Ukrainian War refugees and migrants in the Czech Republic and
Slovakia: A molecular epidemiological study. ] Epidemiol Glob
Health. 2023 Dec 4. doi: 10.1007 /s44197-023-00166-5. Epub
ahead of print. PMID: 38048026.

13. Hauer B, Kroger S, Haas W, Brodhun B. Tuberculosis in times of
war and crisis: Epidemiological trends and characteristics of
patients born in Ukraine, Germany, 2022. Euro Surveill. 2023
Jun;28(24):2300284. doi: 10.2807/1560-7917.
ES.2023.28.24.2300284. PMID: 37318760,
PMCID: PMC10318937.

14. Holt E. Tuberculosis services disrupted by war in Ukraine.
Lancet Infect Dis. 2022 May;22(5):e129. doi: 10.1016/S1473-
3099(22)00214-6. Epub 2022 Mar 22. PMID: 35334206.

15. Kurtulus S, Can R, Sak ZHA. New perspective on rise of
tuberculosis cases: communal living. Cent Eur J Public Health.
2020  Dec;28(4):302-5.  doi:  10.21101/cejph.a6016.
PMID: 33338367.

98 ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® Ty6epkynbo3, nereHesi xsopobu, BIN-indekuin ® N2 4 (59) ® 2024



EPIDEMIC SITUATION / ENIJEMIYHA CATYAI[IA

J1.1. Topopiko?, 0.41. Minepbeubkuit, 0.C. LesyeHko? 0.B. Migsepbelbka:

'BYKOBUHCbKUIA AiepXKaBHUI MeLUYHWIt yHiBEpCUTeT, YepHiBLi
2XapKiBCbKUI HaLiOHaNbHNIT Me[UYHUIA YHiBEpCUTET

CyyacHa ertigeMionoriyHa cuTyallis 3 Ty0epKynbo3y
B Ykpaini Ta YepHiBeubkiin obnacti

Boenni koHMIIKTI HETATUBHO BIVIMBAIOTH HA EMTiZIEMiOJIOTII0 PI3HUX 3aXBOPIOBAHb, CePel TKIX OHIM i3
HAUTIOIUPEHIIINX € TYOEPKYJIb03. 3POCTAHHSI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Bi/l TYOEPKYJIbO3Y, [TOB’sI3aHe
3 BilfHOIO, 3apeecTpoBano micsst Ileprmoi Ta J[pyroi cBiTOBUX BiiiH, 6araThboX BOEH MEHIIOTO MacCIITaly.
€ pnani, mo 36poiiHi KOHGIIIKTH acOI[00ThCs 3i 30LIbIIEHHIM PUSUKY 3aXBOPIOBAHHS Ha TyOEepKyJIbO3
cepey Hacesents 710 20 %.

Mema po6omu — npoanasizyBaTi CTaH Cy4aCHOI elliieMioIoriyHol cuTyallii 3 TyOepKyibo3y B YKpaiHi
ta UepHiBelbKiit 061acTi B 1Mepioji BOEHHUX JIiil Ha TepuTOpil YKpaiH! Ta TMOPIBHATH JlaHi 3 JOBOEHHUM
1epiojioM.

Mamepianu ma memoou. 11posenero nomyk y pedeparushiii 6asi PubMed 3a kiouoBumu cioBamu
«TyOEpKYJIb03», «BiliHa», «<BOCHHI /Iii», «3aXBOPIOBAHICTD», <EIIiIEMIONIOrisd», «BOEHHI KOHMIIKTH> I aHaIi3
JHaHux oMiniiiHOT CTATUCTUKM 3 €MiIeMIONIOrNTYHIX MOKa3HUKIB TyOepKy1po3y y 2017—2023 pp.

Pesyavmamu ma o6eoeopenns. Y 2020 p. nopisusito 3 2019 p. 3apeecTpoBaHO Pi3KHii Cliajl NOKa3HUKIB
3aXBOPIOBAHOCTI Ha TyOEPKYJIb03, TIOBsI3aHMIT 13 KADAHTHHHUMU OOMEKEHHSIMHU, BIPOBA/UKEHUMU Yepes3
nanzgemito COVID-19, — y 1,4 pasy no Ykpaini Ta 1,8 pasy B Hepniserpkiii ob6sacti. TeMII IpUpocTy 3aXBo-
PIOBAHOCTI Ha akTUBHUI TyOepKynbo3 y 2020 p. cranoBus —28,6 % B Ykpaini ta —40,4 % y YepHiBenbKiit
obmacti. Y 2021 p. BigOysiocst OMipHe 3pOCTaHHs 3aXBOPIOBAHOCTI K B YKpaiHi, Tak i B YepHiBenbkiil
obJracti, ofHak 3mMinu Oysm Bupasimmmu B obmacti. Y 2022 p. y UepHiBerbkiii 06J1acTi TEMIT TPUPOCTY
3axBopioBaHocTi ctanoBus +30,6 %, y 2023 p. — +16,1 %. Brus BiitHu Ha emnijieMiooTiuHi TTOKA3HUKY 3
TyGEepKyIbO3Y YiTKO MpocTesKy€eThest: y 2022 p. y UepHiBelbKiit o6acTi cymMapHa YacTKa BHYTPIITHBO Mepe-
MileHrX 0cib Ta BiiicbKOBOCTY:KOOBLIB i3 BIEpIIe MiATBEPIKEHUM IiarHO30M TyOePKYyJIbo3y CTaHOBKJIA
7,4 % Bijl 3ara/ibHOI KIJIBKOCTI 3aXBOPIiBIINX Ha TYGepKy 1603, y 2023 p. — 8,4 %.

Bucnoéxu. Brimis BOEHHMX /il Ha €IieMioJIoriyHy cuTyalliio 3 TybepKyib030M y YepHiBenpkiit obac-
Ti € 3HaynnM. HaitbmykunMu HacJTiIKaMi BOEHHUX [l € 3pOCTaHHsl MOKa3HUKa 3axBopioBaHocTi. Cirij
OUIKYBaTH MOAJIBIIOTO TOTIPIIEHHS eliJIeMioIOTIYHOT CUTYallii 3 TIIKOM 4epe3 KiJibKa POKiB.

Knrouosi croea: ty6epKkyibos, BiliHa, BOEHHI [ii, erifieMiosIorisi, 3aXBOPIOBaHICTb.

Konmaxkmua ingpopmayis / Corresponding author

Tonopiko Jlixist [imutpiBHa, 1. Mej. ., mpod., 3aB. Kadenpu Grusiarpii ta mysbMOHOIOTIT
https://orcid.org/0000-0002-0117-6513

58000, m. Yepwisiii, rmr. Tearpasibha, 2

E-mail: pulmonology@bsmu.edu.ua

Crarrs nagiiinua 1o penakiii/Received 17.09.2024.
Crarts pekomenioBana 10 onyonikysansi/Accepted 24.10.2024.

ANA UNTYBAHHA

* Todoriko LD, Pidverbetskyi OYa, Shevchenko OS, Pidverbetska OV. Current Epidemiological Situation of Tuberculosis in Ukraine and Chernivtsi Region.
TyGepky.ib03, Jiereresi xsopoou, BL/T-inderuis. 2024;4:92-99. doi: 10.30978/TB2024-4-92.

* Todoriko LD, Pidverbetskyi OYa, Shevchenko OS, Pidverbetska OV. Current Epidemiological Situation of Tuberculosis in Ukraine and Chernivtsi Region.
Tuberculosis, Lung Diseases, HIV Infection (Ukraine). 2024;4:92-99.http://doi.org/10.30978 /TB2024-4-92.

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/-idekuin ® N2 4 (59) ® 2024 99



EIIAEMIYHA CUTYAIIA / EPIDEMIC SITUATION

YIIK 616.98:578.834 (COVID-19)]-036.21/.22:311.21]]-047.44 (477) DO http://doi.org/10.30978/TB2024-4-100

=
o
V.V. Korolenko?, H.A. Mokhort?, T.V. Petrusevych?, V.V. Korolenko?

' Bogomolets National Medical University, Kyiv, Ukraine
2 «KROK» University, Kyiv, Ukraine

I ‘f 4

Characteristics of The Development
of the COVID-19 Pandemic in Ukraine
and Peculiarities of Epidemiologic Surveillance

In December 2019, the world faced a new challenge — an outbreak of the disease caused by the new SARS-CoV-2
coronavirus. On March 11, 2020, WHO declared the COVID-19 pandemic. In order to overcome it, previously
tested strategies and measures of prevention and control were implemented, as well as the latest digital
approaches, new political, diplomatic and socio-economic solutions were also applied, which, together with
classical approaches, made it possible to finally overcome the spread of SARS-CoV-2 and the consequences of
the COVID-19 pandemic.

Objective — to investigate the development of the pandemic of the acute respiratory disease COVID-19
caused by the new coronavirus SARS-CoV-2 in Ukraine and the organization of epidemiologic surveillance for
COVID-19 in the country.

Materials and methods. An observational population study was conducted. Epidemiological, medical-
statistical and bibliosemantic methods were used.

Results and discussion. The weekly morbidity rate varied from 8.28 to 371.39, mortality — from 0.26 to 11.19,
lethality — from 1.29 to 5.93 %. The rate of increase/decrease of confirmed cases ranged from —60.92 to 101.21 %,
deaths — from —53.66 to 131.25 %. In the age structure of those infected with COVID-19, the largest share is
people aged 50—59 years old (18.3 %), among the dead — people > 70 years old (55.64 %). The highest mortality
rate in the age group of > 70 years old is 9.78 %. The morbidity rate by region ranged from 1.93 to 753.08, the
mortality rate from 0.06 to 25.3. The Electronic Integrated Surveillance System for Infectious Diseases was
launched in May 2020 to monitor COVID-19, and data exchange with the Electronic Health Care System was
subsequently implemented.

Conclusions. The development and implementation of effective strategies to combat new infectious diseases,
including preparedness and response plans, allow you to prepare for future epidemics and pandemics, an
important role in this is played by data analysis, in particular the systematic collection, processing and
interpretation of data, in order to assess the current situation and forecast and determine the effectiveness
measures taken.

Keywords
COVID-19, pandemics, surveillance, morbidity, epidemiology.

In December 2019, the world faced a new serious
challenge — the outbreak of the disease caused
by the new SARS-CoV-2 coronavirus, which
extremely quickly, compared to the previous SARS
and MERS coronavirus epidemics, took on an epi-
demic and even pandemic character and covered
most of the world’s countries [5, 20].

On March 11, 2020, the World Health Orga-
nization declared a pandemic of COVID-19 [6, 11,
18]. In response to this situation, the WHO imple-
mented a global system of surveillance for COVID-19,
based on the International Health Regulations [11].
To contain the spread of the COVID-19 pandemic,
many countries have introduced quarantines and
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restrictions on international travel [15]. During the
pandemic period (2020—2023), more than 687 mil-
lion confirmed cases of this disease were registered
worldwide, of which more than 6 million were fatal
[10].

The dynamics and scope of the COVID-19 pan-
demic have affected all aspects of the health care
system, including social determinants, public health,
primary and specialty care, and policy decisions
about resource allocation. In order to make decisions
based on evidence and provide the necessary exper-
tise, there is a significant need for modeling infectious
diseases, risk assessment, and control measures [7].

Continuous improvement of preparedness and
response capacity is critical to effective response to
pandemics. This requires an integrated approach,
covering the coordination of resources at all levels,
the development of a powerful epidemiological and
laboratory capacity, creating a reliable system of
surveillance, early warning and rapid data analysis
in order to provide timely information for making
informed decisions [16].

The COVID-19 pandemic has demonstrated
tangible consequences for public health and the
impact on the socio-economic situation. No health
care system in the world was fully prepared to deal
with this crisis [12, 19].

The impact was less pronounced in some coun-
tries, but essential health services, from infection
control and mental health, sexual and reproductive
health, maternal and child health, to nutrition and
immunization, were disrupted in countries at all
income levels [19].

In order to overcome the pandemic, previously
tested prevention and control strategies and mea-
sures were implemented, as well as a variety of new
digital approaches, data collected regularly through
electronic health systems, surveillance systems for
identifying and reporting morbidity, and analysis in
real time [8, 13, 17].

In the process of countering the challenges of the
pandemic, new political, diplomatic and socio-eco-
nomic solutions were also applied, which, together
with classical approaches, made it possible to even-
tually overcome the spread of SARS-CoV-2 and the
consequences of the COVID-19 pandemic.

Objective — to investigate the development of the
pandemic of the acute respiratory disease COVID-19
caused by the new coronavirus SARS-CoV-2 in
Ukraine and the organization of epidemiologic sur-
veillance for COVID-19 in the country.

Materials and methods

An observational population study and a review
of the literature on the topic were conducted.
The object of the study: the epidemic process of the

new coronavirus infection SARS-CoV-2 and the
epidemiological surveillance of COVID-19.

Epidemiological, medical-statistical, and bibliose-
mantic research methods were used in the work, in
particular, the method of graphical construction of
time series, intensive and extensive indicators were
calculated, and the national legislation of Ukraine
on epidemiological surveillance of COVID-19 was
studied. The growth rate was calculated as the ratio
of the difference between the number of cases in the
current week and the number of cases in the previ-
ous week to the previous number of cases in the
previous week multiplied by 100 %.

Data from the Ministry of Health of Ukraine and
the Public Health Center of the Ministry of Health
of Ukraine were subject to study and analysis, in
particular: «Operational information on the main
indicators of the incidence of COVID-19 in Ukrai-
ne», «Epidemic situation regarding the spread of the
coronavirus disease COVID-19 in Ukraine» and
«Weekly Report on Public Health Risks» for the
period from 02.11.2020 to 04.05.2023.

Data on the population for 2020—2021 were used
from the website of the State Statistics Service of
Ukraine. Similar data for 2022 and 2023 are not
available due to the introduction of martial law in
Ukraine.

Results and discussion

According to official statistics of the Ministry of
Health of Ukraine, during the 2019 global pandemic
of the coronavirus disease caused by SARS-CoV-2,
5,544,969 confirmed cases of COVID-19 were reg-
istered in Ukraine, of which 112,268 people died
(Fig. 1).

The epidemic of COVID-19 cases was character-
ized by a wave-like nature, with a peak in the fifth
week of 2022, when 242,942 cases of the disease were
recorded. The weekly incidence rate of COVID-19
per 100,000 population ranged from 8.28 to 371.39.
The growth/decrease rate ranged from —60.92 to
101.21 %.

The distribution of incidence by administrative
territory showed considerable variation, with the
weekly rate per 100,000 population ranging from
1.93 to 753.08 (Table).

An analysis of the age structure of persons who
fell ill with COVID-19 indicates that the majority
of cases (95.2 %) fell on the adult population
(Fig. 2). Among people with a confirmed diagnosis
of COVID-19, the largest share is people aged
50—59 (18.3 %). The age groups of 30—39, 40—49
and 60—69 years are in second place, each of which
makes up 17.2 %. The third position is occupied by
people over the age of 70, the share is 11.5 %, in the
age group of 20—29 years — 9.9 %, and in the age
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Fig. 1. Confirmed cases of COVID-19 and deaths, Ukraine, November 02, 2020 — May 04, 2023

Table. Morbidity and mortality from COVID-19 by territory. Ukraine. November 02, 2020 — December 31, 2021*

Morbidity Mortality
Regions
Minimum Maximum Minimum Maximum

Kyiv city 34.49 371.70 0.21 12.26
Vinnytsia region 3.79 357.62 0.07 10.85
Volyn region 2.16 392.39 0.10 11.19
Dnipropetrovsk region 495 432.34 0.42 17.07
Donetsk region 3.76 180.28 0.12 8.11
Zhytomyr region 6.36 587.05 0.17 14.15
Transcarpathian region 1.93 307.58 0.08 8.05
Zaporizhzhia region 5.50 508.04 0.06 18.56
Ivano-Frankivsk region 2.52 379.66 0.07 11.27
Kyiv region 5.48 363.20 0.06 12.52
Kirovohrad region 2.01 148.56 0.11 791
Luhansk region 3.24 185.20 0.24 6.48
Lviv region 5.08 399.39 0.08 10.12
Mykolayiv region 7.42 592.24 0.18 19.25
Odesa region 8.20 543.17 0.21 13.97
Poltava region 6.92 576.37 0.15 18.37
Rivne region 3.24 492.49 0.09 11.83
Sumy region 8.90 712.09 0.10 19.74
Ternopil region 2.85 396.58 0.10 10.70
Kharkiv region 5.65 407.46 0.39 11.34
Kherson region 9.20 753.07 0.10 25.30
Khmelnytskyi region 4.00 543.87 0.16 13.14
Cherkasy region 7.86 409.83 0.09 14.09
Chernivtsi region 3.16 478.03 0.11 13.07
Chernihiv region 410 475.72 0.11 14.83

Note. * Data from the Autonomous Republic of Crimea and the city of Sevastopol are not available.
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Fig. 2. Structure of confirmed cases of COVID-19 and deaths by age, Ukraine, November 02, 2020 — May 04, 2023

group of 10—19 years — 5.5 %. The fewest cases of
the disease are observed among children under
9 years of age (3.3 %).

The incidence rate of COVID-19 per 100,000
population for different age groups showed signifi-
cant fluctuations (Fig. 3). For children under 9 years
old, it varied from 2.11 to 112.08, for persons aged
10—19 years — from 2.53 to 208.94, for the
20—29 year old group — from 7.35 to 359.95, for age
category 30—39 years — from 8.32 to 395.09, for
persons 40—49 years — from 8.73 to 427.38, for the
group of 50—359 years — from 10.34 to 483.27, for
persons 60—69 years old — from 10.96 to 498.58, and
for people aged 70 and over — from 10.14 to 393.61.
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The peak of deaths among confirmed cases of
COVID-19 was recorded in week 45 of 2021, when
4,590 deaths were reported. The weekly death rate
per 100,000 population varied from 0.26 to 11.19.
The growth rate varied from —53.66 to 131.25 %.

According to data by administrative territory, the
weekly death rate per 100,000 population varied
from 0.06 to 25.3.

The share of people who died with confirmed
SARS-CoV-2 infection by age group has the follow-
ing distribution (Fig. 4): among people over 70 years
old — 55.64 %, in the age group 60—69 years old —
27.51 %, 50—59 years old — 10.84 %, 40—49 years
old — 4.04 %, 30—39 years old — 1.51 %,
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Fig. 3. Incidence of COVID-19 by age, Ukraine, November 02, 2020 — December 31, 2021
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Fig. 4. Mortality from COVID-19 by age, Ukraine, 02, 2020 — December 31, 2021

20—29 years — 0.36 %, 10—19 years — 0.06 %,
0—9 years — 0.04 %.

Analysis of the age structure shows significant
fluctuations in the mortality rate from COVID-19
per 100,000 population among different age groups.
For people aged 0—9 years, this indicator varied
from 0.03 to 0.08, for the age group 10—19 years —
from 0.02 to 0.07, for 20—29 years old — from 0.02
to 0, 51, for 30—39-year-olds — from 0.01 to 1.02,
for 40—49-year-olds — from 0.07 to 3.24, for
50—59-year-olds — from 0.2 to 9.38, for 60—69-year-
olds — from 0.56 to 24.53, and for people aged 70
and over — from 1.12 to 52.55.

The weekly fatality rate ranged from 1.29 to
5.93 %, and in different administrative regions this
indicator varied from 0.05 to 50 %.

The highest mortality rate was observed in the age
group of 70 years and older, where it was 9.78 %. The
second place was taken by the group of 60—69 years
with a mortality rate of 3.24 %. The third position
was occupied by the age group of 50—59 years, where
the mortality rate was 1.18 %. For the age groups
40—49 years, 30—39 years, 20—29 years, 0—9 years,
and 10—19 years, the mortality rates were 0.48 %,
0.18 %, 0.07 %, 0.03 %, respectively and 0.02 %.

Epidemic surveillance (surveillance) is a system-
atic and continuous collection, recording, compila-
tion and analysis, interpretation, dissemination of
data for medical and sanitary purpose, epidemic
well-being of the population and indicators of the

living environment for the assessment and adoption
of the necessary appropriate measures in the field of
public health [3].

The definition of a case of the disease with
COVID-19, which includes clinical, epidemiological
and laboratory criteria, was approved by the order
of the Ministry of Health of Ukraine dated March
28,2020 No. 722. A three-stage system for determin-
ing the case of the disease is used: suspected case,
probable and confirmed. The order also defines a
repeated case [1].

Epidemiological surveillance for COVID-19 was
carried out at three levels: local, regional and
national. Both individual accounting of COVID-19
cases and reporting, including cumulative data, were
also carried out [1, 3].

The Electronic Integrated Infectious Disease
Surveillance System (EITDSS) was launched in May
2020 to monitor COVID-19, and later data exchange
with the Electronic Health Care System was imple-
mented for prompt information transfer [14].

The functionality of the EIIDSS provided com-
prehensive collection of information on suspicions,
confirmed cases and outbreaks of infectious dis-
eases. This system provided an opportunity to man-
age data on individual cases of diseases, as well as
to aggregate information with relevant samples and
laboratory results related to these cases. EIIDSS
collected data, informed about events in a mode
close to real time [4].
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In accordance with the resolution of the CMU
dated December 9, 2020 No. 1236, indicators of
epidemic danger levels were determined [2].

The overall approach to surveillance of COVID-19
has changed during the pandemic. Initially, the main
indicator was the number of cases, but later the
emphasis was placed on such criteria as the occu-
pancy of hospitals and intensive care units [9].

On February 24, 2022, the Russian Federation
carried out a large-scale invasion of the territory of
Ukraine, but epidemiological surveillance and anti-
epidemic measures continued.

In May 2023, WHO announced that COVID-19
is no longer a public health emergency of interna-
tional concern (PHEIC). Resolution No. 383 of the
Cabinet of Ministers of Ukraine dated April 25,2023
made the latest amendments to Resolution No. 1236
of the Cabinet of Ministers of Ukraine dated
December 9, 2020 [2] regarding the continuation of
quarantine in Ukraine, which, accordingly, ended
on June 30, 2023.

The introduction of epidemiologic surveillance
made it possible to ensure prompt receipt of infor-
mation for management decisions, development of
new policies, and socio-economic interventions.
This made it possible to prevent the further spread
of COVID-19, reduce morbidity and mortality
rates.

No conflict of interest.

Conclusions

The epidemic of COVID-19 cases and deaths was
characterized by a wave-like nature. The weekly rate
of the incidence of COVID-19 per 100,000 popula-
tion varied from 8.28 to 371.39, mortality — from
0.26 to 11.19, lethality — from 1.29 to 5.93 %. The
growth rate of confirmed cases ranged from —60.92
to 101.21 %, deaths — from —53.66 % to 131.25.
In the age structure of persons who fell ill with
COVID-19, the largest share is people aged 50—
59 years — 18.3 %, among the dead people over
70 years old prevail — 55.64 %. The highest morta-
lity rate in the age group of 70 years and older is
9.78 %. The distribution of morbidity by administra-
tive territories showed fluctuations from 1.93 to
753.08, mortality — from 0.06 to 25.3.

The development and implementation of effective
strategies to combat new infectious diseases, in
particular preparedness and response plans, allows
you to prepare for future epidemics and pandemics,
an important role in this is played by data analysis,
in particular the systematic collection, processing
and interpretation of data, in order to assess the
current situation and forecast and determine the
effectiveness measures taken. Accurate data analysis
makes it possible to quickly adapt response strate-
gies, ensure rational use of resources and make
informed decisions at all stages of infection control.
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B.B. Koponenko?, I.A. Moxopt, T.B. lNetpycesuy?, B.B. KoponeHko?

'HauioHanbHuit megununuil yHiepcutet imeHi 0.0. boromonsus, Kuis
2VuiBepcutet «KPOK», Knis

XapakTepucTtuka po3sutky naHpemii COVID-19 B Vkpaini
Ta 0CO6UBOCTI eIifieMioNoriyHOro HarNALY

Y rpymni 2019 p. cBIT 3IMTOBXHYBCS 3 HOBUM BUKJIMKOM — CIIAJIaXOM 3aXBOPIOBAHHS, CIIPIYNHEHOTO
HoBUM KopoHasipycoM SARS-CoV-2. 11 6epesus 2020 p. BOO3 orosocuia maHjaeMiio KOpOHaBipycHOT
xBopoOu-2019 (COVID-19). 3 meroro i ogomantst Gy BIIpoBaUKeHi anpoOoBaHi patiiie crpaTerii ta
3ax0/i1 TPOMiTaKTUKN Fl KOHTPOJTIO, 2 TAKOK HOBITHI 1IM(POBI MiZIX0/IN, 3aCTOCOBAHO TaKOK HOBI MOJITHY-
Hi, TUTIJIOMAaTUYHI Ta COMIabHO-eKOHOMIUHI PIlIeHHs, Ki Pa30M 3 KIACUYHUMU MiAXOMaMU I 3MOTY
nozosatu omuperass SARS-CoV-2 ta naciiaku mangemii COVID-19.

Mema poéomu — jnocnigutii possuTok mangemii COVID-19 B Ykpaini ta opranisaitito B kpaiHi errige-
MIOJIOTIYHOTO HATJISILY.

Mamepiaau ma memoou. 1IpoBezieHO criocTepesKHe TIOMYJIsAIiHe A0CTiKeHHs. Bukopucrano errige-
MIOJIOTIYHUH, MeIUKO-CTATUCTUYHUH Ta 6101i0CeMaHTUYHUI METO/IH.

Pesynvmamu ma 06z060penns. TuxHeBUil TIOKa3HUK 3aXBOPIOBAHOCTI BapitoBas Bix 8,28 no 371,39,
cmeprHOcTi — Big 0,26 go 11,19, metambHocTi — Big 1,29 10 5,93 %. Temi ipupocTy /3HUKEHHS T ATBEPIKE-
HUX BUTA/KIB cTaHoBuB Bix — 60,92 mo 101,21 %, momepanx — Bix —53,66 10 131,25 %. Y BikoBi cTpyK-
Typi xBoprx Ha COVID-19 HaiiGisbina yacTka npunagasa Ha ocié sikom 50—59 pokis (18,3 %), cepen
noMepsinx — Ha oci6 Bikom monaz 70 pokis (55,64 %). HaiiBuiia setanbHicTh — y BiKOBiil rpyri > 70 pokiB
(9,78 %). Iokazuuk 3axBOpIOBaHOCTI B perionax Ykpainu Bapitosas Biz 1,93 10 753,08, cmeprHOCTi — Bift
0,06 o 25,3. /171 monitoputry COVID-19 y tpasmi 2020 p. Gysa BipoBapkena EnekTpornHa inTerpoBana
cucTeMa HarJIsILy 3a iH(eKIiTHIMI 3aXBOPIOBAHHSIMI, 3TOI0OM — 00MiH aHuMu 3 EJIeKTPOHHOIO CHCTEMOIO
OXOPOHMU 37I0POB’SI.

Bucnoexu. PospoOka ta BIpoBaKeHHsT e(eKTUBHKIX cTpaTeriii mpoTujil HoBuM iHeKIiiiHuM XBopobaM,
30KpeMa IIaHiB TOTOBHOCTI Ta pearyBaHHsI, Ia€ 3MOTY TiATOTYBATHCS IO MAHOYTHIX erTiiemMiii i manemiil, Bak-
JIMBY POJIb Y I[bOMY BiJIirpa€ aHaJli3 JaHux, 30KpeMa CUCTeMaTHIHuii 30ip, 00poOKa Ta iHTepIpeTallis IaHnX,
JI7TST OTTIHKY TTOTOYHOI CUTYAITii Ta TIPOTHO3YBAHHS, & TAKOK BU3HAYEHHST e(heKTUBHOCTI BXKUTHIX 3aXOIiB.

Knrouoei cnosa: COVID-19, manaemis, emigHarisa, 3aXBopIOBaHiCTh, €1i1eMi0JIOTis.
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0.1. MenbHuk-Lepemeta, A.b. 3ybaHb, Y.1. LLleBuyk-bya3

IBaHO-®paHKiBCbKMiA HALLIOHANbHWI MEAUYHWIT YHiBEPCUTET

Ponb BMIUX HaBYaNbHUX 3aKNafiB y MATOTOBLL
NiKapa-crelianicra 3 BeJeHHA TYOePKyIbo3y

[MigroroBka Jikaps-creriasicTa, KOMIETEHTHOTO y Cy4yacHiil (pTU3iaTpii, € OMHUM i3 HAPLKHUX KaMEHiB
ycrimnoi pepopmu rusiarpii. He3Baskatoun Ha HOBI JOCATHEHHS B JIIaTHOCTHUIN Ta JIKYBaHHI, aKTyaJbHUM
3aIMIIAETHCA MUTaHHsL 60poThOH 3 TyOepkyIbo3oM (TBH). € morpeba B miAroTOBII BUCOKOKBAI(hiKOBAaHUX CIIe-
1iaicTiB, SKi He JIMIe BOJOAIIOTh IIINOOKUMIY 0a30BUMM 3HAHHSIMU, a i1 3/[aTHI IBUIKO IIPUIAMATH PillleHHs B
HeopANHAPHUX cuTyallisx. HeoOXifHO cTBOPUTH MIKAMCIMILTIHAPHI KOMAH/M BUKJIAAAYiB /i1 IHTErPOBAHOTO
O3HAHOMJIEHHST 3 KOMOPOIIHUMHU TATOJIOTISIME [IPU BUBYEHHI (hTU3iaTpii, 30KpeMa il 4ac Mmic/asAnIOMHOT
ocBitu. Ajzke marient i3 Th mae Garato Heyr, 10 MOTPeOYE Iy:Ke YBAKHOTO CTABJIEHHSI JJis 3am00iraHHs
MOTEHIITHUM YCKJIQTHEHHSIM.

€Bporeiichka iHTerpaitiss Ykpaitu norpedye 3MiH He JINIIe y 30BHINIHBOMOJITHYHUX BEKTOPAX, a il y 3acajax
posyMiHHs cycrisberBa. [ToTtpeba BIOCKOHAIIOBATH CBOI 3HAHHS — HEBIJ'€MHa CKJIaZ0Ba YCIIIHOTO (axXiBiis.
JeneryBanHst GaraTbox (GyHKIIH 3 gorysiny 3a xsopuM Ha Th cimeiiniil Meauiti morpebye (hopMyBaHHST KOTOP-
TH TTPO(eCiOHATIB, O BOJOAIIOTH OCHOBHUMM TEXHIYHUMHU XapaKTEPUCTUKAMU Ta TEXHOJOTIIMH, SIKUM JIOTH
Bi/IaBAJIM TIepeBary y By3bKill Tasrysi — (rusiarpii. ¥ BiANoBib Ha BUKJIUKHA CLOTOIEHHS BAKJIMBOIO, HA HATITY
JIYMKY, € ITi/Ir0TOBKa (haxiBIliB YCiX rajiyseii MEJAUIIMHY, 3aJIy4eHUX Y TIPOIECU JIIaTHOCTUKH, JIIKYBaHHS Ta MPO-
dimaktukn Th. Mennuna ocBiTa He MOXKe iCHYBaTH OKpeMO Bij mpakTuku. [laiienTt — 11e He TecT, sSIKUil 10cTaT-
HbO BUPIIIATH, 11100 oTpuMatu ceprudikar. Pobora ikaps 3 XBOPOIO JIOAUHOIO — KPOIITKA, BUCHAYKIMBA [TPAILs,
sika ToTpebye BETUKUX 3YCUJIb, STK He BTPATUTH HAI[EHTa, [ie B3ATH ITPEapaTH, 1[0 POOUTH 3 BHYTPIIIHbO TIepe-
MileHnMHU 0co0aMu, K 3al00INTH 3aXBOPIOBAHHAM 1 1I1e THCSAYl 3allUTaHb, HA SKi IIOTPIOHO BYACHO JaTh BiAIO-
Bi/ib, OCKIJTbKY Bil KOMIIETEHTHOCTI JIiKaps 3aJIe’KUTh MOKITUBICTD JIOCATHEHHS 1111l — CBIiT, BibHUM Bix Th.

Mera crarTi — 0OrpyHTYBaTH 0COOJUBY POJIb 3aKJIAIIB BUIIOI MEANYHOI OCBITH YKpaiHy B IIATOTOBIII CIIEIi-
ajicTa, SKMH MaTUMe 3HAHHS Ta BMIHHS /IS KOHTpoJio Haj TD, 3 ypaxyBaHHSIM TeHJIEHIIIH, OB SI3aHNX i3
CYYACHUMM COIHATLHUMI BUMOTaMU f IOTpebaM.

KniouyoBi cnosa

Buwuin meanyHmii HaBYaNbHUI 3aKknagd, NiaroToBKa Nikapsa-cneuianicra, NikyBaHHs, npodinakTuka, Ty6epKynbo3.

porpec, ocobnBo B XXI ct., moTpebye MilHuX

ITi/IBAJINH, OCHOBOIOJIOKHOIO YaCTUHOIO SIKUX
€ KaJ[poBUi roTeHIriaa. BaskuBo He Juiie oTpuma-
TH HaMidyeHi pe3yJIbTaTH, a i 30eperTr Ta KOHTPOJIIO-
BaTW Ha HaJIe;KHOMY PiBHI gocarnyTi mii. Huni
HEMAE JKOJIHOTO aCIIEKTY JKUTTS, B AIKOMY O He Bijl-
Oysasucs aminu. He oMuHYyJIM BOHY i Tary3b Meu-
IIUHA, K HAYKOBOI, TaK i TpakTuuHoi. Mu dopmy-
€MO HOBUM, NAIlIEHTOPIEHTOBAHUM MiAXiJ /10 JIiKY-
BaHHs, 110 nepeadadac HaA3BUYANHO MIMPOKI MOK-
JIMBOCTI SK JII JiKapsl, Tak 1 /IS XBOPUX, SKi

3BEPHYJIUCS TI0 IOTIOMOTY. SIK TiATOTyBaTH KOMTIIE-
TEHTHOTO CIIeIiaicTa, IKUi MaTiMe XOPOIILY Teo-
pernuny 6a3y MeANYHNX 3HAHb, AKICHI MPaKTUYHI
BMIiHHS Ta 3aTHICTh aIalITyBAaTUC 710 HETIPOTHO30-
BaHWX BUKJMKIB chorojienus? /locarHeHHs Takoro
pe3yJsibraTy My BOAYAEMO B MOKJIUBOCTSIX BHIIMX
HAaBYAJIbHUX 3aKJIa/[iB 3a0€3MeUNTH BEPTUKATIbHY i
TOPU3OHTAIBHY IHTErPaIlif0 TEOPETUYHUX 3HAHD i3
KJIHIYHOIO POOOTOI0 MailGyTHHOTO JiKapst. Hosum
y IIbOMY TIPOIIECi € CTBOPEHHS MIXKIUCITUTLIIHADHUX
KOMaH/I BUKJIQJIaviB JIJIsT TPOBEEHHST 3aHSTh, 11100
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JIaTH YSIBJIEHHS Ta PO3POOUTH aJTOPUTM JIJIsT Maii-
OyTHBOTO JIiKapsl, SIK MPaIfOBaTH 3 TAIliEHTOM, Y
SIKOTO Harato 3axBopioBaHb, OkpimM Th.

Pedopma memgutiunan, gka posmogata B 2016 p.,
CYTTEBO 3MiHWJIA B3AaEMOBIJJHOCMHU IalliEHTA Ta
Jgikapsa. Byno kapauHanibHO 3MiHEHO KOHIICHINIO
drusiarpuynoi cay:KOM — OCBITHS KOMIIOHEHTa
(dbrusiaTpii Mae 3a0BOJILHATHU Cy4YacHi moTpedu.

3MiHa mixoIiB 10 JikyBaHHsa Tyoepkyabpo3y (TH)
TICHO MMOB’sI3aHa 3 aKTYaJIbHUMU TIOTPebaMi Ta BUMO-
ramu cycrisibersa. [Tepexiz Biji KOHIIEIii JIiKyBaHHS
HEAYTH 710 ii MPO(hIIAKTUKI 3yMOBUB BEJIUKY KiJib-
KiCTh 3MiH TIPOTOKOJIBHOI (hTH3iaTpii: ambymaTopHe
Be/IeHHS TIalliEHTa JIiKapsaMW IEePBUHHOI JIaHKH,
KOM(OPTHUH COIiaJIbHII Ta MEIMYHUH CYTIPOBIJ,
BiJICOKOHTPOJIbOBaHa, KOPOTKMMHU Kypcamu, TadJie-
TOBaHa Tepartlig Toro [3, 7]. Pamimre narientom i3
TB onikyBaBcst 3/1€61IbITOTO JIHIIe JiKap-GTusiaTp.
Bike Hemae BHOKpeMJIeHHS, cTUTMaTU3allil Ta 3aJ14-
KyBaHHS AiaTHO30M. € dWiTKa JOPOKHSA KapTa Ha
JIOCSATHEHHS KOHTPOJTIO HAJL €TTi/IEMI€T0, SIKa He TI0JTH-
IIAE JIFOICTBO BIPOOBIK OaraThoX CTOMITH [5].

Jly1g miAroTOBKM BHCOKOKBaJi(hiKOBAHOTO JIiKa-
psi, 1110 3MO’Ke BUKOHATHU BCi €Talyu HaJlaHHs J0I0-
moru 1ipu TB, cnig 3abe3mneuntu moTyKHy Teope-
THYHy 6a3y, sika nepebyBa€ B TICHIH MisKIIpeaMeT-
Hill iHTerpartii 3 KJIiHIYHOIO MpakTHKoI0. Y KabiHe-
Ti JiKapsa He HaBumi, a Ol JIikKKa XBoporo 6e3
TEOPETUYHUX 3HAHB HE OTPUMAEIT SIKiCHOTO Pe3yJTh-
Taty JikyBanug [1, 7, 8].

CyuacHa BuIa ocBiTa YKpaiHu B KOHTEKCTi
Bononcpkoro mpoitecy akKTUBHO IHTETPYETHCI B
CBiTOBY HaykKy [4, 6]. BaxauBuM KOMITOHEHTOM
HaBYaHHs € (hOPMYBaHHS B MOJIOJIMX OCIO MOTHBAITiT
JLTIST TIEPCIIEKTUBHOTO OavueHHs mpodecii Ta moaib-
MIUX TIIXIB 1 MOKJIUBOCTEN IS CAMOBIOCKOHAJICH-
1 [4]. baraTokomMmoHeHTHA ITi/ITOTOBKA CITelTiastic-
Ta: IOUIIJIOMHA OCBiTa, iHTEpHATYpa Ta Oe3nepeps-
Hui TpodeciiiHIil PO3BUTOK — TPH KUTH, HA TKUX
MIITHO CTOITh BUCOKOKBATI(hiKOBAHWI KOHKYPEHTO-
cripoMoykHmH mikap [7, 8].

B ocBiTHROMY TIPOIIEC CITiZT KEPYBATUCS «PO3YM-
HUMM» LIISIMU, CTPATEriyHUM yIIPaBIiHHIM, OayeH-
HSIM I[iJTICHOT KapTUHU 111010 OasKaHOTO Pe3yJIbTaTy,
YiTKO BU3HAUaTH MEPCIEKTUBY Ta MIJISAXU 1i peasi-
3atii. 3arropyKoIo AKiCHOTO Pe3yJIbTaTy € PaBUIh-
HO c(hOpMyJIbOBaHA [OCSIKHA METa, YHUKHEHHS
KpPUTEpIiB, 1O BUKJIIOYAIOTh OAWH OJHOTO, YiTKa
PEKOMEH/IAILis II0/I0 TOTO, SIKUIT pe3yJIETaT Ma€ Gy TH
OTPUMAHUM 1 YOMY, XTO € BUKOHABI[IMU, BU3HAUECH-
Hs1 oOMeskerb abo 104aTKOBI yMoBH [2].

Hessaxkaroun Ha THCSYOMTHIO icTopito, T 3amm-
ITAETHCS OIHIEIO 3 HAWTIONMTUPEHIMNX iHMEKIH y
CBiTI, Bif fAKOI IOXBUJIMHM IOMUPAE TPOE 0CIO,
moaast — 4000, mopoky — 1,5 murH. Bin 3aBxan
3HaXO/MB COOI «TOBapHMIIIas, 10 AaBaB HOMY IIaHC

MOCTYITOBO 3aBOMOBYBATH Jieasi OiIbIIr TepUTOPii,
BiziBostikatoun yBary Jikapis. Tak GyJio 3 Bipycom
iMeHozeinuTy MOAUHNE/CUHAPOMOM HaOYTOroO
iMmyHOzebIIUTY, ITyKPOBUM [HiabeToM, KOpOHaBipycC-
HOI0 XBp00010-2019. P03BHTOK MeAUYHOI HayKH
GopMyBaB i 3MIHIOBAB CTEPEOTUTN Ta MiXOAN 10
PO3YMiHHSI OCHOBHUX JIAHOK TATOTEHE3Y, a OTKE,
3YMOBUB IOSIBY HOBUX METO/IiB IIaTHOCTUKH, JIKY-
BanHs Ta npodimaktuku TH. JlioacTtBo mpoinum
IIJISAX BiJl TIKYBAHHS «KOPOJIBCHKUM JJOTUKOM» 10
reHeTHYHO-MOJIEKYJISIPHOI  Bepudikallii Ta Bimeo-
KOHTPOJBOBAHOI Tepartii.

Hoga ctpateris BOO3 «Ilomonatun Th» («End
TB»), sxa mpuxXoauTh HA 3MiHY CTpaTeril «3ymu-
nutu Th» («Stop TB»), nepenbauae mMoBHy JiKBi-
namio TB B ¢giti 1o 2050 p.: mente 1 Bumaaxy Ha
1 MJTH HaceseH s Ta JKOIHO01 CMePTI Bij HbOTO [ 7, 9].
Humni crioctepiraetbest imHAMIYHUT PO3BUTOK (OTH-
3iaTpii: € HAYKOBI BI/IKPUTTS, TPUBAIOTD JIOCI/IXKEH-
Hs1, PO3POOJISIIOTD TIPENapaT i BaKI[IHU, BIPOBA/I-
KYIOTbCd pechopMH Ta HOBI MiXoau. 3 OTJgLy Ha
b mozao Th, axy mMae mocartu cBiToBa MeIUIHA
CIIJIBHOTA, € TI0Tpeda B I AroToBLi KBaxihikoBaHo-
To KaJpoBoro noreniany. Po3dyminng cyqacHux i
HepCHeKTUBHUX HoTped (rusiaTpudnol ramysi
notpeby€e BiJl MpoBallfiepiB Ta OCBITHIX Hporpam
MiATOTYBaTH CreliaaicTa, SKWil He JIUIIe BMiB O1
BJKE ChOTOJIHI SIKICHO JIIKyBaTH, a il Mir Ou yTpuMa-
T gocsiraei i 2050 p. Ha Haiy gymKy, y 1bomy
MpOIleCi MPOBIAHOIO € POJIb BUINMUX HaBUYAJIBHUX
MeIMUHUX 3aKJaJiB 3 IXHBOIO 3/MATHICTIO 3a0e31e-
YUTU IPYHTOBHE 32CBOEHHS 3HAHb, HABUYOK 1 BMiHb:
OBOJIOIHH iH(MOPMAIII€IO 100 OCHOBHUX MTaTOTe-
HETMYHUX MeXaHi3MiB MiKoOaKTepiaJbHOro 3ara-
JIEHHSI 3 ypaxyBaHHSM FeHHIX MyTaIliii 6akTtepiit (11e
3a0€311eYyEThCSI BEPTUKAIBHOIO Ta TOPU30HTATBHOIO
iHTeTpaIli€to 3HaHb i3 3aTYYEHHIM 10 KOMIITIEKCHUX
JIEKIN omxHOouacHO Kadenp ¢dhTusiaTpii, MeAUIHOI
reHEeTHKH, TaTOJI0Ti YOI diziosorii, Mikpobiomorii);
PO3YMIHHST OCOBIMBOCTEN KJIIHIYHOTO mepebiry Ta
MaHiecTyBanHs PaHHIX CAMIITOMIB 3aXBOPIOBAHTSI,
sIKe JIy’Ke 4acTo cta€ KoMopOiaauM (11e 3abesmneuy-
€THCST MOJKJIMBICTIO POOOTH 3 TAI[IEHTOM HE er1i30-
IUYHO, a TpuBasio. HaBuanug Ha Kadeapi prusiarpii
BITPOJIOBK CEMECTPY /A€ 3MOTry 3abe3NeunTH SIK
MaiiOyTHIM JIiKapsiM, TaK i AUIJIOMOBAHUM CIIellia-
JIiCTaM CIIOCTEPEKEHHS 32 TMAIIEHTOM y IMHAMIIII B
HOJIKTIHIYHAX Ta CTAI[lOHAPHUX YMOBaX ), 0COOJIH-
BO 32 HAIBHOCTI IOCTYITY BUKJIAJAIIBKOTO CKIAY /10
KJIHIYHOI [iSJIBHOCTI B JTIKYBaTbHO-TIPODITaAKTIY-
HUX 3aKJIajlaX; OBOJIOJIIHHA METO/aMU [[iaTHOCTH-
KW — BiJl BUKOPUCTaHHS ITU(PPOBUX PEHTTEHOJIOTIY-
HUX TEXHOJIOTIN JI0 MIBUAKUX T€HETHYHO-MOJIEKY-
JIIPHUX TecT-cucteM (116 3a6e31eYyeThCsT I0CTYIIOM
3100yBaviB OCBiTH 110 GaKTEPiONOriUHIX JTabopaTO-
piif 3a AOTpUMaHHS 1HQEKIIINHOTO KOHTPOJIO Ta
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BEPTUKAJBHOIO MikKadeapaabHOIO iHTerpallieio
pobiIbHUX TiAPO3/IIJIIB); OBOJOAIHHS MiAX0AaMMI
10 JIIKyBaHHS Ta 3aCTOCYBaHHS HOBHUX CXEM i3 cydac-
HUMM TIPOTUTYOEPKYIbO3HIMHU TIpernapaTaMu, sKi
JIAl0Th 3MOTY CKOPOTUTU TPUBAJICTL Tepariii, aje
HOTPeOYIOTH MOCTIHHOTO MOHITOPUHTY HOGIYHUX JIiit
(MOXUBICTh BUBYATH e(peKTUBHICTH Teparlii, po3-
BUTOK IOOIUHUX Aill Ta Ge3mocepenbo iX BU3HA-
yaTh B TICHIM cHiBIpall 3aBASKW BepTUKAJIbHIN
iHTerpaitii 3 Kadeapoio KIiHIYHOI (hapMaKoJIoTii Ta
inmuMu kKadeapamMu apMalieBTHIHOTO TPodiio);
MOSKJTMBICTD peastisallii mepcoHami30BaHOTO A€ HT-
OPiEHTOBAHOTO TI/IXO/Y 0 JTiKyBaHHs B aMOy/1aTop-
HUX YMOBaX I1i/1 6e310cepeHiM HaTJISIZIOM CIMEITHO-
ro JIiKaps MUIIXOM BUKOPUCTAHHS Teparii iz 6es-
IocepeHIM HATrJISIIOM 1 Tepartil i BiZieOHaTISIIOM
i3 3asyueHHaM 3106yBauiB OCBITH.

Bin mackpisHoi cTaHmapTU3aIlii yMiHb iHTEPIIpe-
TyBaTHU Pe3yJAbTaTH OTPUMAHWNX KJIHIYHUX, pEHTTe-
HOJIOTIYHUX, TEHETUIHO-MOJIEKYJISIPHUX, OakTepio-
JIOTIYHUX Pe3yJbTaTiB 00CTEKEHHs, CBOEYACHO
BUSIBUTH Ta 3al00IrTH PO3BUTKY MOOIYHUX JIiii
nperaparis, HaJATH TICUXOJIOTIYHY JIOITOMOTY Talli-
€HTY, peasizyBaTv MPUHIUIN KOHTPOJIHOBAHOIO
JIIKYBaHHS 3aJI€KUTh TOCATHEHHS KiHIIEBUX TOUYOK
Ta IXHI BIANOBIAHICT, BUMoraM HarioHaabHOl
cayx6u 310poB’s Ykpainu [5, 8].

Takuii mpolec HABYAHHS AOIOMAra€ BUPOOUTH
AJITOPUTM MUCJIEHHS, CIIPSIMOBAHWI Ha BUSBJICHHS
Ta jikyBants TH, y MailGyTHiX Jikapis ycix crerti-
aJPHOCTEH, 10, HAa HANIy AYMKY, € HAJI3BUYAIHO
Ba)KJTMBO, OCKIJIbKW HEMAE JIiKaps, B MPAKTHUIII STKOTO
He Tparmsises 6 xsopuit Ha TH. MoJtoi crieriaicti
He 6os1iThest iarno3y Th, a BMItOTh i3 HUM IIpaloBa-
TH i OCATAaTH AKICHUX Pe3yJbTaTiB Ha 6Jaro cBOIX
MAIIEHTIB KOSKEH y CBOIN CIETiaThHOCTI.

Jlast mocsirnennst wiseit 2050 p. (Mmentne 1 Bumaz-
ky Th Ha 1 MaH HaceleHHS Ta KOTHOTO BUIAIKY
emeprHocri Big TH) nmorpibeH Kagposwuii moTeHiiai,
SIKUET OU MIT yTpUMaTH JIOCATHYTI I1iJ1i Ha HaJIeKHO-
My piBHI, 00 Ile BelMKa TOMUJIKA — HEXTYBaTH
npuHIuIaMu iHexriiiaux xsopob. K cBiIunuTbh
icTopis, Ti, XTO AYMaIOTh, 110 TIEPEMOTJIN iH(EKIIIIO
Ta 1030yJUCh ii, TIepPecTaloTh KOHTPOJIOBATH I[IO
ingexIiio i yepe3 KOPOTKUI TEPMiH CTUKAIOTHCS 3
TSOKUUM BUSIBOM HeIyTH. ToMy, OKpiM JiKapsi-fiar-

Konduaikry intepeciB Hemae.

HOCTa Ta JiKapsi-iHTepHicTa, HOTpi6Ha KBiHTECeHIist
yciel MeuImHn — Jikap-mpoditaktuk. bopoTtucs 3
Tb — 1e Bu3HaBATM HECHPOMOKHICTH IOJ0JIATH
Hezryry. OCHOBOIIO/IOKHOIO MA€ 3aJIUIIATICST GOPOTh-
6a nporu Th — npodinakruka. Matoun omiiii, 3asy-
JaTy 3/100yBadiB OCBITH /10 HAHAKTUBHIIIOI y4acTi B
caHiTapHO-IPOCBITHUIBKII poGoTi i poOOTI 3 Tmalri-
€HTOM MI0/I0 BUPOOJICHHST IPUXIJIBHOCTI /10 JTIKyBaH-
HsI, MOTUBAIIAHUX Oeciax, JIEKI[iAX y IMKOJaX Ta
iHmmx ycraHoBax (mpowmoriiig BakuwHatii Bim Th
cepezt 6aThKIB i JOPOCIOro HaceIeHH ), IpoIaryBaH-
H$1 30POBOTO €I0cO0yY KuUTTsA. OTIKE, CJIL TOTYBaTH
JIKaps, 10 BMIiTHMe 3amo6irTi 3aXBOPIOBAHHIO.

BucHoBKuU

[lizroToBKa BUCOKOKBai(hiKOBAHOTO CIIeliaric-
Ta, SKUN 3MOKe SJKiCHO HAlaTH MEAUYHY JTOMOMO-
ry, — TpUBaJInii, GaratoeranHuii mporec. Hapuants
J1a€ 3MOTY I11€ 31 CTYIeHTCHKOI JIaBK T0OAYNTH IIPO6-
JIeMU TAIliEHTA Ta 3aIyIUTUCH 10 IXHBOTO BUPI-
mennsd. Ile B MaitbyTHbOMY gacTh npodecionaa,
«030pOEHOT0» AITOPUTMOM il 1040 IPOodiTaKT-
KU, BUSIBJIEHHS Ta JiikyBaHHa Th.

HoBe po3ymitHs Ta 6ayeHHsI HaBYAJIbHOTO TIPO-
1leCy 3yMOBJIIOE HEOOXIAHICTh B YMOBAX JAOIUILIOM-
HOI Ta TICJSUTIIIOMHOI OCBITA CTBOPIOBAaTH MiXK-
JUCIUTIIIHAPHI KOMaH/AM BUKJIAJAYiB JIJIsI IHTErPo-
BAaHOI0 BHKJIAJAHHS KOMOPOIAHMX IMATOJIOTIN IIpu
BUBYeHHI (TrsiaTpii. Ajpke martient 3 TH Mae 6arato
HEJIYT, 10 TIOTPeOYE [ysKe YBaKHOTO CTaBJICHHST 15T
3armobiraHHs MOTEHIIHHIM YCKJIA{HEHHSIM.

3MiHa TapajiuirMU MiAXOAIB /0 A1arHOCTHKH,
JikyBanns, mpodimaktuky Tb 3mimioe Ta miacuiioe
BUMOTH JI0 JIiKapsi Oy/ib-SIKOI CIIEI[iaJIbHOCTI M0/10
BIOCKOHA/IEHHS 3HAHb 1 BMiHb, 1[0 3a0€311e4y€eThCs
daxkyapTeTaMu MiCAIIUIIIOMHOT OCBITH BUIIUX
HaBYAJIbHUX MEIUYHUX 3aKJIa/liB.

JKuTTs momaHs cTaBUTh Iepe/] HaMU HOBI BUKJTH -
K. Mn cTUKaeEMOCS 3 BeINYe3HOI0 KiJbKiCTIO
MUTaHb, SIKi HEOOXiZHO BUPILIyBaTH MHUTTEBO, 6O
3BOJIIKAHHS MTPU3Be/E 0 KaTacTpoiunmx HaCTiI-
kiB. CydacHuii crmeriajsict — Iie yHiBepCaJbHUI
cosijar, 030pOEHUN HAWHOBINIMMU 3HAHHAMM Ta
BMIiHHSIMM iX BUKOPUCTOBYBATH TaM, /¢ MOTPIOHO i
KoJii moTpibHO. A sIKicHa ocBiTa — OIopa, 110 Ja€
oMy GaveHHs MIISIXY Ta 3aCO0U JIJIsT IEPEMOTH.

Vuacrp aBropis: pospobka koumeniii crarti — 1.1 Makoiiza, M.M. OcrpoBebkuii; 36ip marepiany — 1.4, Maxoiiga, O.I1. MenbHuk-
[Iepemera; ananis indopmartii — 1.41. Maxoiina, A.B. 3y6anb; onpaiosantst matepiany — O.B. Mosoznoseirp, Y.1. [leuyk-Byns; Haru-
camns cratti — 1.1, Maxkoiina; pegarysanus cratti — M.M. OcTpoBchkuii.
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1.Ya. Makoida, M.M. Ostrovskyy, 0.B. Molodovets, 0.P. Melnyk-Sheremeta, A.B. Zuban, U.I. Shevchuk-Budz

Ivano-Frankivsk National Medical University

The Role of Higher Educational Institutions in the Training
of Physician Specialists for the Management of Tuberculosis

The training of a specialist doctor, to one degree or another, competent in modern phthisiology plays the
role of one of the cornerstones of a successful medical reform of phthisiology. Despite new achievements in
diagnosis and treatment, the issue of combating tuberculosis (TB) remains extremely relevant. A new
understanding and vision of this process is the need to create interdisciplinary teams of teachers for the
integrated teaching of comorbid pathologies in the study of phthisiology, even in the conditions of
undergraduate and, therefore, postgraduate education. After all, a patient with TB is a whole «bouquet» of
ailments that requires a very careful attitude in terms of preventing potential.

Orientation of European Integration of Ukraine requires changes not only foreign political vectors and
in the basis points of understanding of society. Delegating a significant percentage of the functions of care
a patient with tuberculosis to family medicine, requires the formation of a cohort of professionals operating
the basic specifications and technologies, which until now were the preference of a narrow field -
phthisiology. In response to today’s challenges, it is important, in our opinion, to train specialists from all
branches of medicine involved in the process of diagnosing, treating, and preventing tuberculosis. Medical
education cannot exist separately from practice. The patient is not a test that is enough to solve to get a
certificate. A doctor’s work with a sick person is painstaking, tiring work that requires a lot of effort. How
not to lose a patient, where to take medicine, what to do with internally displaced persons, how to prevent
diseases and thousands more questions that need to be responded to in a timely manner and have a quality
answer. Because the possibility of achieving ambitious goals in the future depends on the competence of the
doctor today. This is a world free from tuberculosis.

The aim of the article — to substantiate the special role of higher medical education institutions in
Ukraine in training specialists equipped with the knowledge and skills necessary for tuberculosis control,
taking into account trends related to modern social demands and needs.

Keywords: higher medical educational institution, training of a specialist doctor, treatment, prevention,
tuberculosis.
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YMoBY my6nikauii B xypHani

«Tybepkynbo3, nerexesi xsopo6bu, BIJI-indekuiay

ABTOPCBKI PyKOIIMCH MAKOTh BiANOBiAaTH yMOBaM Iy0Iiika-
wiii B sxypuasi «TyGepkyabo3s, jgerenesi xsopoou, BIJI-ingek-
misl». YMOBH, HaBesieHI HIKYe, BpaxoByioTh BuMorn MOH
Vipainu 10 HayKOBHUX (haxOBUX BUJAHb, Y SIKUX TTyOIiKYIOTCST
pesyJIbraT Juceprariii Ha 37100y TTs HAyKOBHUX CTYIIEHIB JIOK-
TOpa i KaHau1aTa HayK Ta CTyreHs gokropa ¢inocodii (Hakaszu
MOH ¥Yxpainum Ne 32 8ix 15.01.2018 p., Ne 1437 Bix 18.11.2020 p.),
a Takok BUMOry MiKHApOIHOTO KOMITeTy PeakTopiB Meiny-
HUX JKYPHAJIB 11010 aBTOPCHKUX POOIT, MOAAHUX 10 OioMennu-
nux Bugadb (International Committee of Medical Journal
Editors). CraTti y )kypHaJi po3MIlyIOTbCsI Ha yMOBaX JIilleH3i1
Creative  Commons  Attribution-NoDerivatives 4.0
International (CC BY-ND 4.0) (https://creativecommons.
org/licenses/by-nd/4.0/).

Crarti my6utiKyoThest yKpaiHCHKOI0 260 aHTIIIICHKOI0 MOBAMHU.

ABTOPCHKI OPUTIHAIM HAJICUJIAIOTHCS B €JIEKTPOHHIN (hopMi
Ha esiekTpoHHy rnomty pezaakiii (E-mail: vitapol3@gmail.com)
a0 uepes cailT KypHaILY.

OKpiM TeKCTy cTarTi, aBTOpH 060B'I3KOBO MOJAI0Th:

* ingexc Y/IK; Ha3By crarTi; Ipi3BUIIA Ta IHII[aIu aBTOPIB; Ha3BY
YCTaHOBH, JIe MPALIOIOTh aBTOPHU (SIKIIO aBTOPIB KiJibKa 1 BOHU
IPALIOIOTD Y PI3HUX 3aKJIaziax, HeoOxiaHo mudpamu 1, 2, 3 oo
nepcoHiikyBaTH ix), MicTa, KpaiHu (/1 iH03eMIIiB);

* iJIOCTPATWBHUI MaTepia;

* CIMCOK IIUTOBAHOI JITePaTypH;

* pesioMe 3 IOBHUM 3ar0JIOBKOM CTATTI, IIPi3BUIAMU Ta iHillia-
JlaMy aBTOPiB, K/I04oBUMU caoBaMu (Big 3 g0 7 cauis aGo
CJIOBOCIIOJIYY€Hb, IO PO3KPUBAIOTH 3MIiCT CTaTTi) JBOMA
MOBaMU: YKPATHCHKOIO Ta aHIIIiIChKOW0 (Tiepeksag Mae GyTu
TOYHUM);

* dororpadiio mepioro aBropa (SKILO aBTOPIB Oijiblie IBOX
a6o oiuH aBTop) abo (ororpadito ABOX aBTOPIB (SIKIIO aBTO-
piB 1Bo€). Dororpadii MaroTh GyTH PO3MIPOM HE MEHIITe Hisk
3 x4 cm Ta poszinbroIo 31atHicTio 300 dpi;

* [IOIITOBY Ta €JIEKTPOHHY ajipecy, HoMep Tesie(ony, HayKOBHI
CTYIIiHb, BUEHE 3BaHH, [10CA/Ly O/IHOTO 3 aBTOPIB, Bi/IIIOBi/la/Ib-
HOTO 32 JINCTYBAHHI, JIJIsT Oy OJTiKyBaHHSI B JKypHAJI;

*  3aNOBHEHUH OJIaHK JHiIeH3IIHIX YMOB BUKOPHCTaHHSI HAYKO-
BOI cTaTTi (MOJKHA 3aBaHTaKUTH Ha caiiti http://tubvil.com.ua
— IIpo nac — Ilpo xypuan — 13. ABTOpChKI 11paBa, JileH-
3iiiHi yMOBHM);

* HOMepH TesiehOHIB JIst 3a0e3IeueH s OlIePATHBHOTO 3B'SI3KY
peaxiiii 3 aBTopamu.

[lopaTkoBO IBOMa MOBaMM HAJIAIOTHCS: NIPI3BUINA, iMEHA, 1O
6aThKOBI BCIX aBTOPIB, HA3BU YCTAHOB, B SIKKMX TIPAIIOIOTH aBTO-
pu, MicTa, HAyKOBi CTYyIIeHi, 3BaHHS, mocaau, ifentTudikatopu
ORCID, konrakrhi nani. YBATA! IlpisBunia ta iMmeHa pemax-
Li€I0 HE KOPUTYIOTHCS, JAPYKYIOTHCS B aBTOPCHKiil pemakiii.
IIpocumo mepeBipsaTu IpaBUIbHICTD HamucaHHs. Tpamciire-
paiito BUKOHyBatu 3rigHo 3 Ilocranosoro Ne 55 Kabinery
Miunicrpi Yrpainu Biz 27 ciuns 2010 p. «IIpo BopsiakyBanms
TpaHc/LiTepalii yKpaiHcbKOro adasiTy JaTHHUIEIO».

JI1s1 KOJIeKTUBHOI CTaTTi 000B SI3KOBI Hi/IKCH BCIX aBTOPIB.

CTATTS nancumaerses B pefakiio 3 odiniiiHnM Harpas-
JICHHSIM BiJI 3aKJIa/Ly, B IKOMY BUKOHaHa poboTa.

PUCYHKU, TABJINILL, ATATPAMU ta dopmynn mMaroTh
GyTH BKJIIOYEH] B TEKCT.

TABJINIII caix 6yaysaru B pegakropi Microsoft Word.

Inmmi imoctparuBhi MaTepianu (ororpadii, MATIOHKH, Kpec-
JleHHs, aiarpamu, rpadiku TOIO) TO3HAYAIOTH SIK <«PHUC.» Ta
HYMEPYIOTb 3a TIOPSIIKOM iXHBOTO 3Ta/[yBaHHS B CTATTI.

OOTOTPADIT, EXOTPAMMU moaioThes B OPHTiHATLHOMY
a00 eJIeKTPOHHOMY BWIJISI, BiJICKAHOBAHI 3 PO3JIIBLHICTIO He
metite Hix 300 dpi i 36epeskeni y popmarax tiff um jpg. Hapnmen
Ta MO3HAYEHHS HA PUCYHKAX MAIOTh OyTH YiTKUMU i 106pe YnTa-
THCSL TIPU 3MEHIIeHHI 300paKeHHsT 0 PO3MIPIB KypHAJIBHOI

kosionkr. Dororpadii malieHTiB MOAATHCS 3 IXHBOI TIHCHMOBOT

3ro/m abo B TAKOMY BHIJIsI, 100 0CO0Y XBOPOTO HEMOKIHBO

6ysi0 Beranosutu (Biank ingopMoBaHol 3roju marfieHTa Ha
nybuikaiito #oro dororpadii MOKHA 3aBAaHTKUTH Ha CANTi
http://http://tubvil.com.ua — IIpo mac — IIpo kypuan —

12. [osiTrKa MIO/10 3aXUCTY YUACHUKIB IOCJI/PKEHHST ).
CTPYKTYPA 0oCHOBHOTO TEKCTy CTaTTi Ma€ BiIIOBifaTH

3aTaJIbHONPUIHATIN CTPYKTYpi /I HayKoBHX craTeil. Tak,

CTATTI, SKI MICTATbh Pe3yJIbTaTh eKCIIePUMEHTAIbHUX [[OCJIi/I-

JKEHb, 30KPEMa JMCEPTAIiiHKUX, i Po3MilleHi i pyOpuKoio

«OpuriHayibHi ZOCIKEHHA», CKIAAI0TbCS 3 TAKUX PO3JITIIB:

«Berym», «Meta pobotu», «Matepian Ta MeToan», «Pesyib-

Tatu Ta 06roBopeHHs», «BucHoBku». Ili myGaikamii MaioTh

BKJIIOYATH Taki HEOOXIiJIHi eJIeMEHTH: TIOCTAHOBKA HPOOIEMHU y

3arajbHOMY BUTJISIL Ta ii 3B’130K 13 BaXKJIMBUMU HAYKOBUMU

200 IMPaKTUYHUMU 3aBAAHHAME; aHAJI3 OCTAHHIX TOC/IIKEHD i

myGurikaliiil, B IKUX 3all04aTKOBAHO PO3B’si3anus 1iiei npobiie-

MM i Ha SIKi CIIUPAETHCS aBTOP, BU/IJIEHHS HEPO3B'I3aHNX PaHi-

e YacTHH 3arajbHOI TMPOOJIEMH, KOTPUM HPUCBIYYETHCS

3a3HaueHa CTarTs; (POPMYJIIOBAHHSA Ilijeil cTaTTi; BUKJIAJL OC-

HOBHOIO Matepiasty JOCJI/KEHHsI 3 MOBHUM OOIPYHTYBaHHIM

OTPUMAHUX HAYKOBUX PE3YJIbTaTiB; BACHOBKH 3 I[bOTO JIOCJIi/I-

SKEHHs 1 IIepCIeKTHBY MOAIbIINX PO3BIAIOK Yy LIbOMY HalpsMi.
PE3IOME /IO CTATTI, B sikiii mybiKkyoThCst pe3yisraTi

€KCIIePUMEHTATIbHUX JIOCTI/KEeHb, TOBUHHO MATH TY K CTPYKTY-

py, 1o it crarrs, i micTuTh Taki k pyopuku: «Mera po6oTuy,

«Matepiann Ta Mertoau», <«Pesysibrath Ta 0OTOBOPEHHSI»,

«Bucnoskus.

THIII CTATTI (xuriniuni criocrepeskeHHs, JIEKIi, OrJisiu,

CTaTTi 3 iCTOPii MEZMITIHMU TOIIO) MOKYTh ODOPMJISTIICS iHAKIITE.
Koskna my6utikattist He aHTJIICHKOIO MOBOIO CYIPOBOJIKYETHCS

AHOTAINEIO AHTJIIHCHKOI0 MOBOIO 0OcsroM He MeHin sk 1800 3Ha-

KiB, BRJIFOYAIOUN KJIFOUOBI cjioBa. KoskHa myOutikariist He yKpaiH-

CBHKOIO MOBOIO CYTIPOBO/IKYETLCS aHOTAIIIEIO0 YKPAIHCHKOIO MOBOIO

obcsrom He Ment sk 1800 3HakiB, BKJIIOYAIOUN KJIIOUOBI CJIOBA.
Bumorn 1o oopmiteHHs MOBIIOMJIEHHS TIPO KJIIHIYHUN BU-

nagok perysoiorsest crangaprom CARE  (http://www.care-
statement.org), a 10 oMOpPMIIEHHS PaHIOMi30BAaHUX JOCJIiJl-
skenb — crangaprom  CONSORT  (http://www.consort-
statement.org). Crangaptu Ta pexkoMeH/allii I BCIX THIIB

ME/IMYHUX JIOCII/DKEHb 1 Tajly3eil MeIMIIMHN MOJKHA 3HAWTH Ha

caiiti http://www.equator-network.org.

V kinmi crari HeoOXiAHO fogaTh Taky iH(opMAIiio:

1. IMoasxa (3a norpedu). IToagKU BUCIIOBJIOIOTLCS CIIBPOOIT-
HUKaM, sKi Opayn ydactb y 300pi iHbopMalli, BUKOHaHHI
NeSIKUX YACTUH JIOCTI/IKEHHST TOIIO, ajie He € CIiBaBTOpaMU
ctarTi. JKypHas IOTpUMYy€EThCsT TIPUHITAIIB aBTOPCTBA, BIKJIA-
nenux y COPE ta ICM]JE.

2. JI:xepena dinancyBanHHs. BraxiTs prepesia (hinaHCyBaHHS

nociprerts. Y GyJio JOCTiKeHHs IPOBEJEHE 3a KOIITH

JepKaBHOro O10/pKeTy B pamkax Temu HJIP 3axmany (3 Home-

POM JIepsKpeecTpaltii) uu 3a KOIITH IpaHTy (BKazaTH HOMEP

rpanTy). HammimiTs, K110 B1 o/1epsKyBaji TOHOPAp 3a HaTll-

CaHHS PYKOIUCY BiJl KOMEPIINHUX OpraHizaiiii um iHIINX

3aIliKaBJIEHUX CTOPIH.

Kouduaikr intepeciB. KondJikt inTepeciB BKIoUa€ 38’3-

KU 13 Oy/1b-5IKOIO He 3a3HAY€HOIO B CTATTi OpraHisaieio un

OPUAMYHOI 0c06010, HATIPUKJIA/], TOHOPAPH, OCBITHI IpaH-

TH, YYaCTh y SIKOCTI CITiKePiB, WIEHCTBO, PoOOTA, KOHCYJIb-

Tallii, akIioHepHa BJIACHICTb, €KCIIEPTHI BUCHOBKU 4M TI1a-

TEHTHO-JIIeH3iliHI yroau, ocobucti abo npodeciiini Bia-

HOCUHU. bBylank 3asBu 1010 KOHGJIIKTY iHTEpeciB MOKHA

3aBaHTaKUTH Ha caiiti http://tubvil.com.ua — IIpo nac —

IIpo :xxypran — 10. Konduikr inTepecis.

Byow nacka, exaxcimo xapaxmep xonugaikmy inmepecie 0ns

KOXMCHOZ0 asmopa.

Sl
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4. BHecOK KOKHOTO aBTOpa. SIKIIO aBTOPIB KiJbKa, BKAXKITh
BHECOK KOKHOTO CITiBABTOPA 10 PYKOIIUCY, HAIIPUKJIAJ, T10-
HIyK JiTepaTypu, AU3ailH JOCJi/KeHH s, 30ip, cTaTuCTuYHe
OTIpaIllOBaHHS, aHaJIi3, iHTEpIIpeTalis JaHWX, HAIMCAHHI,
pesaryBaHHs CTaTTi TOMIO.

5. Eruuni aciekru. BrasxiTh, uu Bei mpoteypu, siki BAKOHY-
I0ThCSI B JIOCJI/KEHHSIX 13 3alyYeHHSIM TIAIliEHTIB, OyJIn y
BiJIIOBIIHOCTI 3 €TMYHUMU CTaHIAPTAMU 3aKJALy 100
KJIIHIYHOI TpakTUKY i 3 Tesbcinebkolo gekapaitieio 1964 p.
3 TIOIpaBKaMU. 3a3HayTe, YN MPOHIIIO JOCTi/PKEHHS PO3-
rasa KomiTeToM 3 eTUKY, BKaXKiTh HOMEP CXBAJIEHHSI.
Braskith, ui 6GaTbKu ab0 OMIKYHM NAI[EHTIB IHANICYBAIK
opmu inopmMoBaHOi 3roH, B AKUX BOHHM HOTOJUINCS HA
JIKYBaHHs Ta BCi HEOOXiHI IarHOCTUYHI IPOLEYPH, 3TOAN
Ha ny6uikyBaHHs (oTorpacdiii Ta pesyJibraTiB A0CIi IKEHHS
B CITEITia/1i30BaHUX BU/IAHHSX.

(ionucani gpopmu Igopmosanoi 3200u nayienma nosummi
O6ymu s6epesceni asmopamu. Hanpasismu ix y pedaxyiio ne
nompiéno).

CIIMCKUM JIITEPATYPU ckianaiors Tisbku 3a asndasi-
TOM: CHOYATKy TIpalli KUPWJHUIE0, a TOTIM JaTHHUIEIO.
Odopmiennst mMae Bignosigaru crangapry NLM (National
Library of Medicine; https://www.ncbi.nlm.nih.gov/books/
NBK7256/). HeanrnomoHi 6i6siorpadiuni mocunanus ay6-
JIOIOTH AHIVIHCHKOI0 MOBOIO (Ha3By OepyTb 3 aHIJIHCBKOTO
pesiome) i mo3HavaroTh MOBY cTaTTi, Harmpukiax, Ukrainian.
Slxmo B TepIIopKepesi HEMAa€e AaHTJIOMOBHOTO pe3oMe, CJIif
3pobuTu KBai(iKoBaHuii epekiag abo TpaHCiTepaliio Ha3B1
JIATUHCBKUMM JliTepaMy. 3 YKPaiHCbKOI MOBM IIPi3BUILA aBTO-
MaTUYHO MOKHA TPAHCJITEPYBATH 3TiHO 3i cTangzapTom KMY
2010 (macrioptuuit), reorpadiuni Ha3BU — 3TiHO 31 CTAHZAPTOM

VKIIIT 1996 (cupoutenuii) 3a mnocumanusam https://www.
slovnyk.ua/translit.php. Hanpukitui norpi6Ho Bkazysatu yHi-
KaspHUi nngposuit inentudikarop crarri DO, saxio Takuii €.
[Tepesiputu nasBHicTb y cTarTi inentudikaropa DOI moxxna na
caiirax http://search.crossref.org un http://www.citethisforme.
com. [Iyist orpumanns indopmaitii mogo DOT notpibro BBecTH
B IIOIIYKOBUII P/IOK Ha3BY CTAaTTi aHIVIIHCHKOIO MOBOIO.

Vei crarri, Hagicaani auis myOsikaiii y posjisiax skypHaiy
«Opurinanbhi gocmipkentsy ta «Orasaany, MAIATal0Th pe-
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