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ARTERIAL HYPERTENSION IN THE POST-COVID PERIOD:
LITERATURE REVIEW

E.V. Zolotukbina, L.A. Panacheva*

Novosibirsk State Medical University, Russian Federation

APTEPUAJIbHAA THIIEPTEH3UA B IOCTKOBUJIHOM ITEPHOJE:
OB30P JIUTEPATYPDBI

E.B. 3onomyxuna, J1.A. Ilanaueea*
Hogocubupcruii eocyoapcmeenmniil meouyurckuil yuusepcumem, Poccutickas ®edeparis

During the pandemic of the new coronavirus infection, the most common comorbid pathology in patients
with laboratory confirmed cases of COVID-19 was arterial hypertension (AH) due to the participation of the
renin-angiotensin-aldosterone system components in the penetration of the SARS-CoV-2 virus into the hu-
man body and the similarity of the pathogenesis of these diseases. One of the manifestations of post-Covid
syndrome in AH is destabilization of blood pressure, insufficiency of antihypertensive therapy effectively con-
ducted before, uncontrolled hypertension, requiring intensified therapy, the development of resistant hyper-
tension in some cases, high incidence of target organs damage. The frequency of new cases of hypertension
3 and 4-6 months after COVID-19 was low.

Keywords. Arterial hypertension, COVID-19, post-Covid syndrome.

[0 JaHHBIM JIMTEPATYPBI IPOAHAIUZUPOBAHO TEUECHUE APTEPUANILHON IMIIEPTEH3UH B IOCTKOBUIHOM IIEPUOJE.
B nepuoy NaHAeMUH HOBOH KOPOHABUPYCHOU MH(EKIIMK HaUOOJIEE PACTIPOCTPAHEHHON KOMOPOUHOM 11a-
TOJIOTHEN Y TALUEHTOB C JIADOPATOPHO NOATBEPKAEHHBIMU cydaamMu COVID-19 apmsnach aprepuasbHasd
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runeprensus (Al), 06yCIOBNEH A y4aCTUEM KOMIIOHEHTOB PEHMH-aHIMOTEH3UH-AIbIOCTEPOHOBOM CHUCTE-
Mbl B IPOHUKHOBEHUH BUPYCa SARS-COV-2 B OpraHM3M U€IOBEKa U CXOZICTBOM IIaTOTEHE3A ITUX 326071€Ba-
Huil. OOHUM U3 NPOSABIEHUY IOCTKOBUAHOIO CUHAPOMA IIpU Al ABILAETCA ECTAOWIU3ALIMA aPTEPUATLHOIO
JABJICHUA, HEAOCTATOYHAA TIPU PAHEe IPOBOAUMON I(P(EKTUBHON aHTUTMIIEPTEH3UBHON TEPAIUH, HEKOH-
TpOIUpyeMOCTh AL, TpEOYIOIAs YCHIEHNS AHTUTUIIEPTEH3UBHOM TEPAIIUH, B PSJiE CIY4a€B — (POPMUPOBAHUE
PE3UCTEHTHOM AT, BBICOKAA 4ACTOTA MOPAKEHUA OPraHOB-MuUIleHer. YacToTa HOBBIX CydaeB Al crycrd 3 u
4-6 mecsities mocie nepeHeceHHoro COVID-19 Gbita HUBKO.

Kirouessie cnoBa. AprepuanbHas runeprensusd, COVID-19, HOCTKOBUAHBIN CUHAPOM.

The most common comorbid pathology in
patients with laboratory-confirmed cases of
COVID-19 is arterial hypertension (AH), ranging
from 9 to 35 % [1; 2]. According to the interna-
tional registry “ACTIVE SARS-CoV-2” which
included patients from the Eurasian region, the
prevalence of AH in COVID-19 cases was 59.4 %
among hospitalized patients and 48.8 % among
outpatients [3].

The high prevalence of AH, which is one of
the main causes of mortality worldwide (up to
104 million deaths per year) [4; 5], the involve-
ment of the renin-angiotensin-aldosterone sys-
tem (RAAS) components in the penetration of
the SARS-CoV-2 virus into the human body, the
similarity in the pathogenesis of the novel
coronavirus infection (NCI) and AH character-
ized by the development of systemic inflamma-
tion, endothelial dysfunction, activation of both
systemic and local RAAS in the central nervous
system [6; 7] make further study of the features
of the course of the disease in patients who
have had this infection essential.

Currently, there are no long-term re-
searches on the condition of patients who have
recovered from COVID-19 [8; 9].

According to the definition, post-COVID
syndrome (PCS) (Long COVID, post-COVID-19

condition) is characterized by the presence of
complaints and symptoms that develop during
or after COVID-19, persist for more than
12 weeks and aren’t manifestations of another
pathology [10; 11]. The average prevalence of
PCS is 509 % (95 % CL: 45.0-56.7 %) [12; 13].

In PCS, patients with AH experience the
most severe conditions, as confirmed by a high-
er number of post-COVID symptoms (mean:
2.1; SD: 14) (IRR 1.16, 95% CIL 1.03-1.30;
p = 0.012), compared to patients without AH
(mean: 1.8; SD: 1.4). In these individuals, among
numerous comorbid diseases (x% 56.340;
p < 0.001), cardiovascular pathology, diabetes
mellitus (DM), and obesity predominated (all
p<001) [14].

The literature data on the relationship be-
tween AH and COVID-19 are contradictory. On
the one hand, the role of AH as one of the fac-
tors in the severity of NCI cannot be excluded;
on the other hand, a potential role of COVID-19
in the development of AH is suggested.

One of the manifestations of PCS in pa-
tients with AH is unstable blood pressure (BP)
control. According to the “ACTIVE..” registry,
the most common reason for an unscheduled
visit to a doctor (in 40.2 % of cases) was uncon-
trolled hypertension [15; 16]. According to the



Perm Medical Journal

registry of the Eurasian Association of Thera-
pists, during the first 3 months, 186 % of pa-
tients reported elevated BP despite previously
effective antihypertensive therapy; 3 months
after recovery from COVID-19, 20.1 % of pa-
tients experienced uncontrolled hypertension
[17]. In the post-hospitalization period, 29.2 %
of patients sought unscheduled medical care.
42 % and 44 % of them were hospitalized in
3 and 6 months respectively; emergency medi-
cal services were called in by 2.5 % and 2.3 %
of patients [15].

In the post-COVID period, 80.6 % of pa-
tients experienced worsening of AH, and 69.4 %
of them required intensification of antihyper-
tensive therapy, resistant hypertension being
diagnosed in 16.7 % of cases. A high incidence
of target organ damage was identified (left ven-
tricular hypertrophy: 71.9 %, chronic kidney
disease of stages 1I-IIIb: 56.3 %), in 51.1% of
cases, an increased level of brain natriuretic
peptide in blood plasma was detected; cognitive
impairments were observed in 719 % of pa-
tients [18; 19].

Similar data were obtained in a compara-
tive population-based analysis of self-measured
BP over one-year period in 72,706 patients with
AH and 33440 patients before COVID-19.
A higher mean monthly adjusted systolic BP was
revealed (131.6 vs. 127.5 mmHg;, p < 0.001);
diastolic BP (80.2 vs. 79.2 mmHg; p < 0.001),
and mean BP (974 vs. 95.3 mmHg; p < 0.001).
Compared to the pre-pandemic period, during
the COVID-19 infection period, the number of
patients with uncontrolled hypertension in-
creased from 15 % to 19 % [20].
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In patients with mild and moderate
COVID-19, hypertension remained uncon-
trolled despite receiving combination antihy-
pertensive therapy. According to 24-hour BP
monitoring in these patients, the day-to-night
systolic BP ratio was significantly lower com-
pared to those who had not contracted the dis-
ease (D, = 0.0004; p,_, = 0.015); a higher fre-
quency of the Non-dippers pattern was identi-
fied in the period up to 12 weeks after COVID-19
(17.6 %) compared to the period over 12 weeks
(44 %) (x* = 4.18; p = 0.042). According to
A.Yu. Ryabova et al. [16], BP destabilization
should be considered a manifestation of PCS.
The BP phenotype in stage 2 AH 12 weeks after
COVID-19 was more favorable, as evidenced by
a significant decrease in the number of patients
with the Non-dippers pattern.

In a prospective 6-month follow-up of pa-
tients who had COVID-19 with lung involve-
ment, periodic elevations in blood pressure
were observed, with the maximum increase
occurring in the first month after the illness,
followed by a decrease by the third month and
4 subsequent rise to the previous level by the
sixth month of observation (p < 0.05), which
indicates a progressive course of hypertension
and the need for longer-term BP monitoring. By
that time, the prevalence of AH reached 12 %.
Arterial hypertension increases the load on the
left heart chambers, contributing to the devel-
opment of diastolic dysfunction in the post-
COVID period [21].

An examination of 437 patients with AH
and a history of COVID-19 revealed a statistical-
ly significant more unstable course of the dis-
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ease (p = 0.031) in those treated in a hospital
for the infection. Within one month, despite
antihypertensive therapy, BP levels did not
reach target values [22]. Statistically significant
differences were also identified in most indica-
tors of 24-hour BP monitoring compared to the
patients who had not contracted the novel
coronavirus infection. The data on the influence
of time elapsed after infection on the course of
AH are rather contradictory [17; 21].

Among individuals examined 6 months af-
ter being diagnosed with COVID-19 who had
an unstable course of hypertension, women
(66.7 %; p < 0.005) of older age (by 15.02 years),
active smokers (73.3 %), and those with an av-
erage body mass index 7.3 kg/m? higher (95 %
CL 5.01-9.61 kg/m? p > 0.0001) were more
common [23].

A study in which 3,006 Indian physicians
participated, showed that up to 20 % of patients
who had recovered from COVID-19 had uncon-
trolled AH. Almost 52 % of healthcare profes-
sionals managing BP in patients with AH after
COVID-19 switched from monotherapy to dual
therapy, 20 % increased the dose of dual thera-
py, and 13 % used triple therapy [24].

According to the Eurasian Association of
Therapists’ registry data, after 6 months of ob-
servation, the number of patients with uncon-
trolled hypertension decreased from 20.1 %
t04%[17).

As a result of the examination of 200 pa-
tients who had recovered from NCI, it was
found out that one of the seven individuals is at
risk of developing either new-onset of AH or a
worsening of the existing condition. Consider-

ing the prolonged asymptomatic course of AH,
it is recommended to monitor all patients who
have had COVID-19 within 6-12 months after
the infection [25].

According to M. Akpek [20], among
211 patients who had COVID-19 (age 465 +
+ 12.7 years), in some cases the onset of AH
occurred at 31.6 + 5.0 days (p < 0.001). The
authors suggest that NCI may potentiate the
onset of AH. According to the registry of the
Eurasian Association of Therapists, which in-
cludes more than 7,500 patients who had
COVID-19, 2.6 % of cases had newly diagnosed
AH [17]. New cases of AH in the 3- and
4-6-month periods after COVID-19 accounted
for 23% and 2.8%, respectively [27]. After
3 months, AH was detected in 23 % of patients
with mild pneumonia and in 63 % of those with
moderate one [28].

Thus, the most common comorbid pathol-
ogy in patients with laboratory-confirmed cases
of COVID-19 is AH. To date, it has not been
proven that it is an independent factor of a se-
vere course of COVID-19. Arterial hypertension
in the post-COVID period is characterized by a
high frequency of an unstable course despite
the administration of combined antihyperten-
sive therapy, as well as target organ damage and
greater severity in the presence of comorbid
conditions, and less frequently by the develop-
ment of new cases of AH.
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XPOHUYECKAA CEPIEYHAA HEJJOCTATOYHOCTD
C COXPAHEHHO¥ ®PAKIIMEN BBIBPOCA:
COBPEMEHHBIE IIPEJCTABJIEHHA O ITPOBJIEME
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This review is aimed at the investigation of diagnostic approaches and therapeutic options for patients with

chronic cardiac insufficiency with preserved ejection fraction.

Chronic cardiac insufficiency with preserved ejection fraction can result from various cardiovascular diseases
and is observed in more than 50 % of patients with chronic circulatory failure. Although clinical guidelines ex-
ist, the criteria for diagnosing this form of heart failure do not always allow to detect the disease accurately,
which can affect subsequent treatment negatively. Modern randomized clinical trials demonstrate that medi-
cations from the group of sodium-glucose cotransporter type-2 inhibitors significantly improve clinical out-
comes in patients with circulatory failure, justifying their inclusion in treatment regimen. However, the opti-
mal time for starting this therapy is still questionable compared to the administration of other medications

recommended for chronic cardiac insufficiency.

Considering high incidence, difficulties in diagnosis and treatment for circulatory failure with preserved ejec-
tion fraction in practice, the development of practical algorithms for detecting and managing this condition is

one of the most important tasks.

© Ponomareva O.A, Vladimirsky V.E., Petukhova LV, 2025
e-mail: sovpel olga@bk.ru

[Ponomareva O.A. (*contact person) — Postgraduate Student, Assistant of the Department of Faculty Therapy no. 1,
ORCID: 0009-0009-4835-2666; Vladimirsky V.E. — DSc (Medicine), Head of the Department of Faculty Therapy no. 1,
ORCID: 0000-0001-6451-9045; Petukhova LV. — PhD (Medicine), Associate Professor of the Department of Faculty Thera-

py no. 1, ORCID: 0009-0005-7328-7537].

© INonomapesa O.A.,, Bragumupckuii BE, [leryxosa U.B, 2025
e-mail: sovpel_olga@bk.ru

[Monomapesa O.A. ("KOHTAKTHOE JIMIIO) — ACTIUPAHT, ACCUCTEHT Kaeapsl paxynsreTckort Teparmu Ne 1, ORCID:
0009-0009-4835-26606; Bramimupckuit B.E. — [OKTOp MEIUIMHCKUX HAYK, 3aBEyIONIuii Kadheapoit hakyIbTeTCKoit Tepa-
muu Ne 1, ORCID: 0000-0001-6451-9045; [etyxosa M.B. — KauamaT MEAMIMHCKAX HAYK, TOTICHT KaeAPHI (HaKy/IbTeT-

ckoit Teparmu Ne 1, ORCID: 0009-0005-7328-7537].

12



Perm Medical Journal

2025 Volume XLI Ne 1

Keywords. Chronic cardiac insufficiency with preserved ejection fraction, diagnosis, pharmacological treat-
ment, sodium-glucose cotransporter type-2 inhibitors.

HccnenoBatsl OAXOAb K AMATHOCTUKE U JIEYEOHBIE BO3MOKHOCTH I IIALUEHTOB C XPOHUYECKOH cepaey-
HOM HEJOCTATOYHOCTBIO C COXPAHEHHON (PPAKIUEN BHIOPOCA.

XPOHHMYECKAA CEPAEYHASA HELOCTATOUHOCTb ¢ COXPAHEHHON (PPAKLMEN BBIOPOCA MOKET OBITh CJIEACTBHEM
PA3NUYHBIX 3260/€BAHUI CEPAECYHO-COCYAUCTON CUCTEMBI M HAOmoaaeTcs 6onee 4eM y 50 % MalueHToB ¢
XPOHHMYECKOH HEJOCTATOYHOCTBIO KPOBOOOPAIEHMA. XOTA CYIIECTBYIOT KIMHUYECKUAE PEKOMEHIALNY, KPH-
TEPUU JUATHOCTUKY 3TOH (POPMBI HEAOCTATOYHOCTU KPOBOOOPAWIEHUS HE BCEI/A MO3BOJAIOT TOYHO BbI-
ABUTD 3200/IEBAHUE, YTO MOKET HETATUBHO CKA3AThCA HA JAIbHEHIIEM JICUCHUN,

CoBpEMEHHBIE PAHIOMU3UPOBAHHBIE KIMHUYECKAE UCCIEAOBAHNA MOKA3BIBAIOT, YTO MPENAPATHl U3 IPYIIILI
UHIMOUTOPOB HATPUI-ITIIOKO3HOIO KOTPAHCIIOPTEPA 2-TO TUIIA CYLIECTBEHHO YIYUIIAIOT KIMHUYECKUE UC-
XOZibl Y HALHEHTOB C HEAOCTATOYHOCTBIO KPOBOOOPALIEHHA, YTO OOOCHOBBIBAET UX BKIIOYECHUE B JICUEOHYIO
cxeMmy. OFHAKO BCE €€ OCTAIOTCA BOIPOCH OTHOCUTENBHO ONTUMAIbHOIO BPEMEHH HAYaId ITOH TEPAINH
10 CPABHEHUIO C HA3HAYEHUEM JIPYTUX PEKOMEHJIOBAHHBIX [IPENAPAToB i edeHus XCH.

[IpyHKIMAasg BO BHUMAHUE BBICOKYIO PACIPOCTPAHEHHOCTD, BO3HUKAIOMUE CIOKHOCTH AUATHOCTUKH U JIEUE-
HUA HEOCTATOYHOCTH KPOBOOOPAIEHUA C COXPAHEHHON (PpaKuuey BLIOPOCA B IIPAKTUKE, CO3AHUE YAOD-
HBIX I IIPUMEHEHNA AITOPUTMOB OOHAPYKECHUA U BEACHUA ITOTO 3200/1€BAHUA IPEACTABIIACTCA OAHON U3
Han00/Iee BAKHBIX 3a/1a4.

KiroueBbie €10Ba. XpOHUUECKA CEPAIEUHAA HEAOCTATOUHOCTD C COXPAHEHHON (PpaKUMeN BbIOPOCA, Aua-
THOCTHKA, MEAUKAMEHTO3HOE JICUEHNE, MIHTUOUTODPBI HATPUH-ITIIOKO3HOIO KOTPAHCIOPTEPA 2-TO THIIA.

INTRODUCTION

Chronic circulatory insufficiency syndrome
has a particular significance within the cardio-
vascular continuum, as it represents the outcome
of many circulatory system diseases. In developed
countries, approximately 1-2% of the adult
population suffer from established chronic heart
failure (CHF), accounting for no fewer than
04.3 million people worldwide [1-4]. In the Rus-
sian Federation, according to the "EPOCHA-CHF"
study, the prevalence of CHF increased from
0.1 % to 8.2 % over 20 years of observation, with
a further rise in this indicator expected [2].

Approximately 50 % of all CHF cases are
associated with heart failure with preserved
gjection fraction (CHFpEF), and the mortality
rate among these patients is comparable to that

of individuals with chronic heart failure with
reduced ejection fraction (CHFtEF) [3]. Experts
estimate that the incidence of CHFpEF increases
by approximately 1 % per year and is subject to
significant fluctuations due to the influence of
demographic trends, the intensity of cardiovas-
cular risk factor modification, and advance-
ments in heart failure diagnostic methods [5—
13]. In the Russian Federation, the prevalence of
the CHFpEF phenotype among all patients with
circulatory insufficiency is strikingly high. Ac-
cording to the "EPOCHA-CHF" epidemiological
study, in the majority of hospitalized patients
with clinically significant circulatory insufficien-
cy an ejection fraction exceeding 60 % was re-
vealed [5; 6]. This confirms the high incidence
of CHFpEF, which has a substantial medical and
social significance.
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RESULTS AND DISCUSSION

Experts have determined diagnostic crite-
ria for various CHF phenotypes, which are tradi-
tionally classified based on left ventricular ejec-
tion fraction, as presented in the table.

One of the key diagnostic criteria for
CHFpEF is the presence of a characteristic clini-
cal presentation, which includes typical symp-
toms such as dyspnea, reduced exercise toler-
ance, orthopnea, edema, and bendopnea. Typical
signs of circulatory insufficiency include elevated
jugular venous pressure, "gallop rhythm," left-
ward displacement of the apical impulse, and
hepatojugular reflux. However, these symptoms
and signs are nonspecific; some have low sensi-
tivity, may result not only from a cardiovascular
pathology but also from other causes, and may
be entirely absent in early stages [7; 8].

Echocardiography (EchoCG) plays a piv-
otal role in assessing structural and functional
cardiac changes, as it enables to determine left
ventricular ejection fraction, heart chamber
dimensions, left ventricular hypertrophy pat-
terns, myocardial wall motion abnormalities,
function of the right ventricular and valvular
apparatus, pulmonary hypertension, and dias-
tolic dysfunction parameters [7]. However,
EchoCG results depend on the operator's ex-
pertise and equipment accuracy, and in early
stages of the disease, echocardiographic signs
of diastolic dysfunction (DD) in some patients
may be revealed exclusively on exertion.

Key biomarkers used in the diagnosis and
prognosis of HFpEF severity and outcomes
include natriuretic peptides (NPs) [8]. NPs
demonstrate high negative predictive value (up
to 97 %); however, approximately 30 % of pa-
tients with confirmed HFpEF exhibit NP levels
within reference ranges despite presenting
typical CHF symptoms, cardiac structural re-
modeling, echocardiographic evidence of dias-
tolic dysfunction, and elevated left ventricular
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filling pressure on invasive hemodynamic
testing [10].

Compared to CHFpEF patients with elevat-
ed NP levels, those with normal NPs tend to be
younger, more frequently obese. Obesity may
complicate the diagnosis of CHFpEF but effec-
tive, combined, and timely therapy results in
fewer hospitalizations and improves patient's
quality of life [11; 12]. CHFpEF patients with
normal NP levels demonstrate better renal func-
tion with lower prevalence of atrial fibrillation.
Echocardiography also reveals fewer right-sided
cardiac structural and functional abnormalities in
such patients. The primary mechanisms of NP
levels elevation are volume increase and/or pres-
sure overload and myocardial thickness. CHFpEF
patients often exhibit adaptive type of left ven-
tricular myocardial remodeling with hypertro-
phy, which may blunt NP elevation [9; 14].

A critical challenge of CHFpEF diagnosis
remains in female patients, who typically
demonstrate more pronounced concentric LV
remodeling, smaller chamber dimensions, high-
er ejection fractions, and greater diastolic dys-
function. An EF of 50-55 % may not represent
the normal range for women. So, it determines
the need for further study of this problem and
development of new diagnostic algorithms for
early detection of circulatory insufficiency in
women and obese patients — population groups
with potentially higher CHFpEF incidence. Re-
cent prognoses suggest an increase of CHF inci-
dence in females by >30 % in the coming years
[18-20].

The development of simple algorithms for
detecting HFpEF and their implementation in
clinical practice is extremely important. The
HFA-PEFF approach was developed by the re-
searchers of the European Society of Cardiology.
The main objective of this algorithm is both to
determine the probability of HFpEF and to ex-
clude other causes of symptoms and diastolic
dysfunction.
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Characteristics of chronic heart failure depending
on left ventricular ejection fraction (LVEF)

Parameter Characteristic
CHF type CHFpEF CHFmrEF CHFrEF
Criterion 1 Symptoms and/or signs' Symptoms and/or signs' | Symptoms and/or signs’
Criterion 2 LVEF > 50 % LVEF 41-49 % ¢ LVEF <40 %
Objective evidence of structural and/or functional
Criterion 3 cardiac abnormalities consistent with LV diastolic i i
dysfunction / increased LV filling pressure, includ-
ing increase in natriuretic peptides levels®
Note:

CHF - chronic heart failure; CHFpEF — chronic heart failure with preserved ejection fraction, CHFmrEF —
chronic heart failure with mildly reduced ejection fraction; CHFrEF — chronic heart failure with reduced ejection
fraction; LV — left ventricle; LVEF - left ventricular ejection fraction.

a - Symptoms may be absent in the early stages of heart failure and in patients receiving adequate therapy.

b — Concentric LV hypertrophy (LV mass index > 95 g/m? in female and > 115 g/m? in male; LV relative
wall thickness index > 0.42); left atrial enlargement (left atrial volume index > 34 mL/m? in sinus rhythm and
> 40 mL/m? in atrial fibrillation; Doppler E/¢’ ratio at rest > 9; NT-proBNP/BNP level > 125/35 pg/mL in
sinus rhythm or 365/105 pg/mL in atrial fibrillation; systolic pulmonary artery pressure > 35 mm Hg or tri-

cuspid regurgitation velocity > 2.8 m/s).

The more signs are present in the patient, the higher accuracy of CHFpEF diagnosis.
¢ - In diagnosing HFmtEF, the presence of signs of structural heart damage (left atrial enlargement, left
ventricular hypertrophy, or echocardiographic signs of impaired LV filling) makes the diagnosis more likely.

At the first stage the likelihood of CHFpEF
in patients with dyspnea of unknown etiology is
assessed, as well as their physical endurance. If
no non-cardiac causes of dyspnea are identified
and risk factors exist, echocardiography is per-
formed at the second stage. This allows verifica-
tion of CHFpEF criteria established by experts,
based on structural and functional cardiac
changes and NP levels. The total score suggests
the probability of HFpEF, and with 2-4 points, a
diastolic stress test (third stage) is performed.
This test, whether invasive or noninvasive, ena-
bles accurate verification of CHFpEF, including
patients with diastolic dysfunction symptoms
that manifest only during physical exertion.

It should be noted that the same criteria,
depending on various characteristics, may quali-
fy as either major or minor. For example:

e An E/e' value >15 meets a major crite-
rion (2 points)

o While E/e' of 9-14 meets a minor crite-
rion (1 point)

The total score determines the probability
of CHFpEF diagnosis:

¢ 5 points makes CHFpEF probable

o <2 points excludes CHFpEF

e 2-4 points requires additional testing
(invasive or noninvasive stress test)

The invasive stress test involves hemody-
namic assessment through cardiac catheteriza-
tion while exercising with measurement of
pulmonary capillary wedge pressure (PCWP).
The noninvasive alternative is echocardiog-
raphy with physical exertion during which dias-
tolic dysfunction parameters are assessed. Thus,
stress testing helps to identify CHFpEF in pa-
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tients who demonstrate diastolic dysfunction
symptoms only during exertion [15].

The H2FPEF score for CHFpEF diagnosis
was developed at the Mayo Clinic (USA). This
method is based on invasive hemodynamic as-
sessment during stress testing, risk factors being
determined using points. Evaluation employs
clinical and ultrasound criteria to verify
CHFpEF.

The scoring works as the following:

 6-9 points indicate high probability of
CHFpEF

e 0-1 points excludes CHFpEF

e 2-5 points requires additional exami-
nation with diastolic stress testing on a bicycle
ergometer

The discussed scoring systems help to
standardize approaches to assessing CHFpEF
probability in patients with unexplained dysp-
nea. However, along with the advantages, these
assessment formats have certain limitations. For
example, the H2FPEF score cannot classify pa-
tients with dyspnea of unclear etiology, while
the HFA-PEFF algorithm addresses this issue,
though the possibility of using invasive and
noninvasive stress tests in clinical practice re-
mains quite low [16).

The search for highly sensitive and specific
biomarkers that could verify HFpEF at early
stages is particularly important. There is an ap-
proach of a simultaneous determination of mul-
tiple myocardial stress markers, enabling earlier
diagnosis while considering the disease's patho-
genetic features.

Pro-inflammatory  cytokines, including
growth differentiation factor 15, tumor necro-
sis factor receptors 1, vascular endothelial
growth factor A, interleukins 6 and 8, as well as
ST2 and galectin-3, show significant correla-
tion with the severity of circulatory insuffi-
ciency and possess prognostic value. These
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findings confirm the inflammatory theory
of the disease pathogenesis [21].

The treatment of CHFpEF patients is not
less challenging. Previous clinical guidelines
adopted an etiological approach for this patient
cohort, as the evidence base for therapeutic
strategies in CHFpEF remains less convincing
than for the patients with reduced EF [17].

For CHFpEF patients with congestive
symptoms, diuretics may be recommended to
alleviate heart failure symptoms and signs [22].
Limited evidence exists regarding angiotensin-
converting enzyme inhibitors and angiotensin 1I
receptor blockers (ARBs) in reducing symptoms
and improving functional status in patients with
circulatory insufficiency [23]. These medica-
tions, along with aldosterone antagonists, may
be prescribed to reduce HF-related hospitaliza-
tion risk [24].

The use of angiotensin receptor-neprilysin
inhibitors (ARNIS) should be considered in or-
der to decrease the risk of circulatory insuffi-
ciency-related hospitalizations and mortality
[25]. The PARAGON-HF trial demonstrated a
trend toward reduced cardiovascular death and
heart failure hospitalizations in patients treated
with ARNI [26].

For HFpEF patients, SGLT-2 inhibitors are
recommended with the highest evidence level
to reduce HF decompensation-related hospitali-
zations and mortality, as clearly demonstrated
by the EMPEROR-Preserved and DELIVER trials.
A meta-analysis of combined data from both
studies confirmed a 20% reduction in the com-
posite endpoint of cardiovascular death or first
HF hospitalization, justifying the inclusion of
SGLT-2 inhibitors in circulatory insufficiency
treatment regimens. The reduction in primary
endpoint was observed across the entire spec-
trum of LVEF values [23], consistent with all
recommendations in the ESC HF 2021 guide-
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lines. However, questions concerning optimal
timing for initiating this therapy relative to oth-
er recommended HF medications still remain.

CONCLUSIONS

Current approaches to the diagnosis and
treatment of patients with CHFpEF are studied
in this review. In conclusion, the authors note
the following: CHFpEF is a common phenotype
of heart failure, but new protocols must be de-
veloped for its verification. Modern echocardio-
graphic criteria, the use of stress tests, and ex-
pert-level ultrasound equipment complicate the
verification of circulatory failure at early stages.
The level of atrial natriuretic peptides does not
always exceed previously established diagnostic
thresholds, even in clinically significant
CHFpEF. Therefore, additional examinations
and the implementation of a multimarker diag-
nostic approach are required.

Taking into account the limited availabil-
ity of these diagnostic methods in the primary
healthcare institutions of the Russian Federa-
tion, the development of a two-stage routing
system for patients with suspected CHFpEF
and the establishment of diagnostic centers
with the capability to verify this condition are
necessary.

Current randomized clinical trial data
demonstrate a positive impact of SGLT?2 inhibi-
tors on clinical outcomes in patients with
CHFpEF. This strongly supports the inclusion of
a new class of drugs-SGLT2 inhibitors—into
HFpEF therapy regimens. Nevertheless, the
study results do not allow to identify the bene-
fits and safety of SGLT2 inhibitors in CHFpEF.
Moreover, questions regarding the optimal tim-
ing for initiating this therapy in the context of
prescribing other recommended medications
for heart failure treatment still remain.
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Objective. To determine sex and age differences in dental preservation in diabetic patients.

Materials and Methods. 218 charts of patients with DM were selected from 4887 medical records of dental
patients who visited the Republican Dental Polyclinic of Izhevsk in 2021-2023; the comparison group was
formed according to the “case — control” principle. Subgroups were formed according to the WHO classifica-
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tion: middle, elderly and old age. The number of missing and preserved teeth, the location on the jaws, and
the class of the denture defect were evaluated.

Results. The main contingent of the municipal dental polyclinic consisted of people of retirement age —
80.7 %, working patients — 16.0 % and non-working — 3.3 %. Patients with DM amounted to 5.5 %, 93.3 % of
whom were elderly and senile persons, predominantly women (75.0 %, p<0.001). The number of extracted
teeth in diabetic patients was 13.7 + 0.8 in middle age, 14.4 + 0.6 in elderly and 15.5 = 0.95 in old age, which
was 1.5 times larger than in the comparison group, with higher rates in the middle age group in women and
on the contrary lower rates in the old and elderly age groups (p<0.01). Tooth preservation in patients with
DM was 1.5 times lower and decreased with age: on an average — 23.8 = 7.3 points, in elderly age — 26.6 + 2.5
and in senile — 22.2 2.5 (p<0.01). The scores of women with diabetes were higher, especially in the elderly
patients (p<0.001). Complete absence of teeth was observed in 89.9 % of patients with DM, more frequently
on the upper jaw (p<0.001).

Conclusions. In patients with diabetes mellitus tooth loss occurs more quickly and is not associated with age-
related changes, which is confirmed by the pronounced correlation between the absence and presetvation of teeth,
while in healthy patients a significant relationship between the age and the absence of teeth was established.
Keywords. Diabetes mellitus, tooth preservation, denture defects.

Ileas. OnpeenuTs I0NT0BO3PACTHBIE PAMNYMSA COXPAHHOCTU 3yO0B Y TALMEHTOB C /IUA0ETOM.

Marepuansl 1 METOABL. 13 4887 MEAUIIMHCKUX KAPT CTOMATOJIOTNYECKUX MAIIUEHTOB, OOPATUBIINXCS B
Pecryb/IMKaHCKyI0 CTOMATONOTHYECKYIO HOJUKIMHUKY T. Mkecka 32 2021-2023 T, oTobpano 218 kapr
IALUEHTOB C CaxapHbM AuabeToM (ClI), U cpOpMUPOBAHA IPyIIA CPABHEHUA 1O NIPUHLHUIY «CIIydail —
KOHTDPO/b>. [loArpynmsl NOK06paHbl B COOTBETCTBUU C Kaccugpuranuein BO3: cpeaHero, NOXUIOro u
CTapPUYECKOTO BO3PACTA. OLEHUBANN KOMMYECTBO OTCYTCTBYIOMUX ¥ COXPAHUBIINXCA 3y00B, PACIIONOKEHUE
Ha YENIOCTSX, K1ACC iepeKTa 3y6HOTO Psifia.

Pe3ynbrarbl. YCTAHOBJICHO, YTO COCTAB KOHTUHICHTA MYHULUIAILHON CTOMATOJIOIMYECKON MOMMKINHUKA
CITEIYIONITHTE: JTHTTA TICHCHOHHOTO Bo3pacta — 80,7 %, padoratomtre — 16,0 % u Hepadotaomtye — 3,3 %. [aren-
oI ¢ CJ coCTaBnsnu 5,5 %, U3 KOTOPBIX 93,3 % — JNIIa TIOKUIOTO U CTAPYECKOTO BO3PACTA, NPEUMYIIECTBEHHO
skeHIUHBI (75,0 %; p < 0,001). YuCo yaaneHHbIX 3y00B Y NALUEHTOB € JUaOETOM COCTABIIUIO B CPEAHEM BO3-
pacre - 13,7 £0,8, B oskuoM — 14,4 + 0,6 1 crapyeckom — 15,5 £ 0,95, 910 B 1,5 pasa MPeBbIIIAIO OKA3ATEH
TPYIIIBI CPABHEHWS, IPY 3TOM B CPEHEN BO3PACTHON TPYIIIIE Y JKEHIIMH MOKA32TEMN OBUIN BHILIE, B TIOKUIOM 1
crapueckoM — Haobopor (p < 0,001). CoxpaHHOCTb 3y60B y manuenTos CJl 6bU1a B 1,5 pasa HIDKE U YMEHbIIA-
JTaCh C BO3PACTOM: B CPEIHEM — 23,8 & 7,3 Gasuta, B IOKAIOM — 26,6 + 2,5, 1 CTapyeckoM — 22,2 + 2.5 (p < 0,01).
[ToxazaTen sKEHIMH ¢ Ua0eTOM OBUIM BBILE, OCOOEHHO B CTapyeckoM Bozpacte (p < 0,01). [TonHoe oTcyT-
cTBUE 3y60B HAOMOAAIOCH ¥ 89,9 % nanuenTos ¢ Cll, yaie Ha BepxHer yemoctu (p < 0,001).

BBIBOABI. V IALKMEHTOB C CAXAPHBIM AUA0ETOM IIOTEPS 3yO0B IPOMCXOAUT OBICTPEE U HE CBA3AHA C BO3PACT-
HBIMH U3MEHEHUAMY, YTO MOATBEPXKIACTCA BBIPLKCHHOM KOPPEIAIMEH MEKIYy OTCYTCTBUEM M COXPAHHO-
CTBIO 3y0OB, B TO BPEMs KaK Y JIUL| 6E3 COMaTUYECKON MATOJOIUN YCTAHOB/EHA JOCTOBEPHAS CBSA3b MEKY
BO3PACTOM U OTCYTCTBUEM 3yOOB.

Kirouessie c1oBa. CaxapHblil JUabeT, COXPAHHOCTb 3YO0B, 1€(DEKTHI 3yOHOIO Psjid.

global levels. Currently, in the Udmurt Repub-

INTRODUCTION lic, as well as nationwide, the number of peo-

ple suffering from diabetes mellitus (DM) is

Diabetes mellitus is one of the most increasing, exceeding 58 thousand individuals
common socially significant diseases and a  aged 40 to 69 years [1; 2]. The disease causes
priority healthcare issue at both national and  multiple changes in various body systems, in-
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cluding the dentoalveolar system. It leads to
xerostomia, multiple caries, periodontal dis-
eases, and traumatic and infectious lesions of
the oral mucosa, resulting in premature tooth
loss [3-10].

In diabetic patients, a high incidence of
caries and a high percentage of extracted teeth
according to the DMFT index have been estab-
lished, with 78 % experiencing a reduced quali-
ty of life due to pain, discomfort, and other
oral health problems [11]. Aesthetic and func-
tional impairments of the dentoalveolar system
caused by partial tooth loss are the most
common reasons for patients to visit a pros-
thodontist [12].

The prevalence and localization of denti-
tion defects depend not only on the region
where the study is conducted but also on the
sex, age, and health status of the study group
of patients [13; 14]. According to B.A. Abdul-
laev and SK. Saburov, the percentage of denti-
tion defects and their complications is rather
high in patients aged 45 to 60 years suffering
from type 2 diabetes mellitus [15]. In turn,
maxillofacial diseases can negatively affect
glycemic levels and exacerbate the course
of DM [16-18].

The analysis of the prevalence of dentition
defects and their complications is an important
step in planning preventive and therapeutic
measures. Diabetic patients represent a special
group of dental patients who require close
monitoring by dentists and timely care to pre-
vent complications of both the underlying dis-
ease and dental pathologies [15; 17; 18].

The objective of the study was to determine
gender and age differences in tooth loss and
retention among patients with diabetes mellitus.
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MATERIALS AND METHODS

In a retrospective population-based study
medical records of 4,887 dental patients who
visited the Republican Dental Clinic in Izhevsk
from 2021 to 2023 were analyzed. Screening
for diabetes mellitus (DM) was performed us-
ing a specially developed "Health Question-
naire," which patients filled in during medical
documentation registration. The sample re-
vealed that 268 patients had an ICD-10-
verified diagnosis of type 1 diabetes (E10, insu-
lin-dependent) and type 2 diabetes (E11, insu-
lin-independent), accounting for 5.5 % of all
patients, or 1 in 18 individuals. Of these,
40 patients were excluded from the study due
to incomplete clinical data in their medical
records, while 4 young patients and 6 elderly
patients were excluded due to insufficient
sample size.

Thus, the study included 218 medical rec-
ords of patients with DM. From the remaining
4,519 records, patients without somatic pathol-
ogy were selected using a case-control ap-
proach, matched by the age and sex to the dia-
betic patients. As a result, age groups were
formed and, in accordance with the WHO clas-
sification (1983), divided into three subgroups:
the first group consisted of middle-aged indi-
viduals aged 45-60 years (3 women and
3 men), the second group included elderly indi-
viduals 61-75 years of age (86 women and
24 men), and the third group comprised indi-
viduals of advanced age, 76-90 years, (79 wom-
en and 23 men).

The integrity of the dentition was assessed
based on the number of missing teeth, their
location in each jaw, and the classification of
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dental arch defects according to Kennedy.
Quantitative assessment of tooth preservation
was performed using the S.L. Baksheeva method
[19], with the following interpretation: Class I
indicated a high preservation level (90-100
points), Class 1I was considered satisfactory
(80-90 points), Class III reflected a low preset-
vation level (70-80 points), Class IV indicated a
very low level (6070 points), and Class V rep-
resented unsatisfactory tooth preservation (less
than 60 points) [19].

Statistical analysis was performed using
standard software packages Microsoft Excel
2010 and IBM SPSS Statistics 23, employing
parametric and non-parametric methods. The
Student-Bonferroni test was used to calculate
the arithmetic mean (M), standard error of the
mean (m), and probability of differences (p).
The Kruskal-Wallis test involved ranking all
data, calculating rank sums for each group,
computing the Kruskal-Wallis statistic (H),
and determining the significance of H. Correla-
tion between quantitative variables was as-
sessed using Spearman’s rank correlation coef-
ficient and Pearson’s chi-square correlation
coefficient.

RESULTS AND DISCUSSION

Analysis of 4,887 medical records revealed
268 (5.5 %) patients with DM, 128 (51.2 %) of
them were elderly and 122 (48.8 %) were of
advanced age. Women (201, 75.0 %) outnum-
bered men (67, 25.0 %) by a threefold margin.

Assessment of social status of the patients
at the municipal dental clinic showed that retir-
ees constituted the majority (80.7 %), exceeding
the number of employed individuals (16.0 %) by
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five times and unemployed individuals (3.3 %)
by 25 times (p < 0.001).

The largest subgroup consisted of diabetic
patients with complete tooth loss (196 cases),
among whom 89.9 % were of advanced age.
Complete edentulism in both jaws was observed
in 12.0 % of patients, in the upper jaw only it
was determined in 50.3 %, and in the lower jaw
it was in 37.7 % — the rates were 1.5 times high-
er than in the control group (p < 0.001).

Parametric analysis using the Student-
Bonferroni test for independent samples demon-
strated that middle-aged diabetic patients had
13.7 £ 0.8 missing teeth, which was 1.7 times more
than in patients of the control group (7.9 * 06
p < 0001). Notably, in diabetic women a higher
tooth loss than in diabetic men was revealed,
whereas the opposite pattern was observed in non-
diabetic patients (p < 0.001; Table 1).

In the elderly group, diabetic patients ex-
hibited increased tooth loss (144 = 0.6),
exceeding controls by 1.3 times (114 £ 0.0
p < 0.001). Regardless of diabetic status, men
had 1.2 times more missing teeth than women
in this age group (p < 0.001).

Among patients of advanced age, the dif-
ference in the number of absent teeth be-
tween the groups diminished: diabetics had
15.5 = 095 missing teeth versus 15.0 + 0.8
in controls.

However, diabetic men had 1.4 times
more missing teeth (19.8 = 1.8) than diabetic
women, while in non-diabetic patients
the gender differences were insignificant
(p £0.001).

While studying tooth preservation an age-
dependent decline in both diabetic and healthy
groups was revealed (p < 0.01).
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In middle-aged diabetic patients a tooth
preservation score was 23.8 £ 7.3 points, in el-
derly patients it amounted 26.6 + 2.5 points, and
in patients of advanced age the score was 22.2 + 2.6
points. Control group participants demonstrated

consistently higher scores: 1.7 times higher in the
45-60 age group (39.1 + 12.1), 1.3 times higher
in the 61-75 age group (34.6 % 2.7), and nearly
identical scores in the 75-90 age group
(219 £ 2.5; p < 0.01; Table 2).

Table 1
Comparative indicators of missing teeth in diabetic
and non-diabetic patients by age groups and sex
Number Missing teeth
Ne Group Sex of patients, Patients Patients without
abs. (%) with diabetes p diabetes p
. Female. 3(13) 14112 B 76+07 B
| Middieage Male. 3(13) 132%10 <0001 83+07 <0001
Female. | 86(37.7) 13707 P 108+09 P
2 Elderly Mae. | 24(103) 165%13 = 0001 129%10 = 0001
Female. 79 (34.6) 142+11 B 149+ 11 B
3| Advancedage Male. 23 (100) 10818 = 0001 54£18 = 0001
Note: statistical significance of differences (p,,<0.001; p,;<0.001; p,, <0.001).
Table 2

Comparative indicators of tooth preservation in patients with and without diabetes
mellitus by age groups and sex

Number of Number of missing teeth
Ne Group Gender atients, abs (%) Patients Patients without
P P AR with diabetes b diabetes p
. Femal. 3(13) 253 %132 B 474%87 B
L} Middeage Male. 3(13) 23507 <001 sy | <001
Female. 86 (37.7) 273+29 < 341+31 <
2 Elderly Ml 24(103) 244135 <001 364554 <001
Female. 79 (346) 24130 P 21628 P
3| Advancedage —pn 23.(100) 159555 =001 —0xsg ] =M
Note: reliability of differences: p, ,<0.01; p, ,<0.01; p,, <0.01.
Table 3

Characteristics of the correlation between studied indicators:
age, number of missing teeth, tooth preservation

Correlation indicators in patients

Correlation indicators in healthy patients

Correlation pair with diabetes
Spearman correlation | Pearson correlation | Spearman correlation | Pearson correlation
Age — missing teeth - 0.195" weak - —0.395" moderate
Age — tooth preservation -0.199" weak - -0.298" weak -
Missing teeth — tooth preservation |~ —0.723" strong -0.789" strong -0.149" weak -0.205" weak

Note: * - significance of differences p <0.05; ™ - significance of differences p <0.01.
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Analysis of Table 2 data demonstrated that
diabetic women consistently outperformed
diabetic men in tooth preservation across all
age groups. The most pronounced sex
differences were observed in the advanced age
group, with women's scores exceeding men's by
1.5 times (p < 0.01). Conversely, in the control
group, elderly men and men of advanced age
showed 1.2 times better tooth preservation than
women (p < 0.01).

The study identified several statistically
significant correlations between age and tooth
loss, age and tooth preservation, tooth loss and
preservation (Table 3).

Table 3 analysis revealed particulatly strong
correlations among diabetic patients between
tooth loss and preservation. In contrast, control
group participants showed moderate correlations
between tooth loss and age.

250

200

150

100

50

Patients with
diabetes

Healthy
patients

B Complete edentulism M Class 1

Class 2 W Class 3 W Class 4

Fig. Comparative prevalence indicators of dentition
defects by Kennedy Classification in diabetic patients
vs bealthy individuals (number of individuals)

The analysis of dental arch defects using
Kennedy's classification determined that in the
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diabetes mellitus (DM) group, bilateral distal
extension defects (Kennedy Class 1 defects)
ranked first in prevalence, occurring 1.6 times
more frequently in the mandible compared to
the maxilla. The second most common were
unilateral distal extension defects (Kennedy
Class II defects) with equal distribution between
the upper and lower jaws. Bounded dental arch
defects in the lateral segments (Class III) were
the third most frequent and also appeared with
similar frequency in both jaws. Anterior
bounded defects crossing the midline (Class IV)
ranked fourth and were observed 1.5 times
more often in the maxilla than in the mandible
(p < 0.001, see Figure).

In contrast, the control group exhibited a
different pattern of defect distribution. So,
Class II defects predominated, being 1.3 times
more common in the mandible. Complete tooth
loss was documented in 129 patients, represent-
ing a 30.8 % lower prevalence than in patients
with diabetes, with maxillary edentulism occur-
ring 1.25 times more frequently, in this similarly
to diabetic patients. Class III defects in controls
ranked third and were 1.2 times more prevalent
in the maxilla, while Class I defects showed
equal distribution between the jaws. Class IV
defects occurred 1.7 times more often in the
maxilla (p < 0.001).

Comparative analysis revealed Kennedy
Class I defects occurring 3.4 times more often in
patients with DM 3.4 times than in healthy indi-
viduals, while Class II and III defects were re-
spectively 2 and 3.6 times less common com-
pared to controls. The frequency of Class IV
defects was similar between both groups, but
complete tooth loss occurred 1.5 times more
often in diabetic patients (p < 0.001).
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CONCLUSIONS

The study demonstrates that tooth
preservation in patients with diabetes mellitus
is influenced by age-related degenerative pro-
cesses and is directly associated with tooth
loss, which occurs more rapidly compared to
healthy individuals. This relationship is sup-
ported by a strong correlation between tooth
loss and preservation in diabetic patients,
whereas in non-diabetic individuals, a signifi-
cant correlation exists primarily between age
and tooth loss.

The age-related dynamics of tooth preser-
vation reduction revealed most pronounced
differences between patients with diabetes and
without it in middle age, with moderate differ-
ences in elderly patients and minimal variations
in the patients of advanced age. Tooth preserva-
tion indicators in women with diabetes were
higher than those in men in each age group
with the most significant gender differences
observed in the oldest cohort. Conversely, in the
control group, elderly male patients and those
of advanced age demonstrated better tooth
preservation than their female counterparts
(P <001).
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PERINATAL HEALTH FEATURES OF CHILDREN BORN
WITH THE HELP OF REPRODUCTIVE TECHNOLOGIES

G.V. Lundina, V.S. Koryagin, E.A. Pesterev, V.V. Vanyukov*, A.S. Zagumennov,
A.A. Nurislamova, P.K. Penkova, Z.V. Zbeludkov, D.A. Iksanov
Ye.A. Vagner Perm State Medical University, Russian Federation

IEPUHATAJIBHBIE OCOBEHHOCTH 37JOPOBHS TETEM,
POKIEHHBIX C IIOMOIIBIO PEMPOTYKTABHBIX TEXHOJIOTHI

I'.B. /lynouna, B.C. Kopazun, E.A. Ilecmepes, B.B. Banokos*, A.C. 3a2yménnos,
A.A. Hypucnamoea, I1.K. Ilenvkosa, 3.B. 2Kenyoxos, 1.A. Hxcanos

Ilepmckuii 20cyoapcmeenoiit MeOUUUHCKULL yHusepcumem umeny axaoemura E.A. Baznepa,
Poccutickasn Qeoepauus

Objective. To assess the health indicators of infants born as a result of natural conception and those born
using assisted reproductive technology — in vitro fertilization (IVF).

Materials and methods. Birth and development histories of 25 premature babies have been studied. All of them
had been conceived with IVF and were in therapy in the Department of Pathology of newborns and premature in-
fants of Children's Clinical Hospital Ne13, Perm. In a “case—control” study 2 groups of children were studied, group 1
consisted of babies born through IVF; group 2 — children born as a result of pregnancy that occurred naturally, then
the health of these groups was investigated (according to certain data), next the results of the investigation were
compared between the two groups. In both groups, obstetric and gynecological history data, Apgar scale indicators
were studied, newborns’ body weight, cerebral ischemia were assessed, and biochemical parameters such as total
bilirubin, alkaline phosphatase, ggmma-glutamyltranspeptidase wete analyzed. The absolute values are calculated in
the form of the arithmetic mean (M) and the standard deviation (SD). Statistical processing was carried out with
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StatSoft Statistica 12.6 software, using the nonparametric Mann — Whitney U-test as the data distribution differs
from the normal one. Statistically significant differences were considered at p < 0.05.

Results. It was determined that the proportion of infants with very low body weight (BMI) was higher in the IVF
group — 24.0% (6 children) compared to the control group, where the number of those was 5.0 % (1 child), but
these differences did not reach the level of statistical significance (>0.05). Apgar score on the 5" minute of life, as
well as at birth, in the group of newborns conceived with IVF, was validly higher — 8.24 £ 0.09 points opposite to
8.10 £ 0.12 points in children born as a result of natural pregnancy (p<0.05). The analysis of frequency of patholog-
ical conditions in newborns showed that there were no significant differences between the groups (9>0.05).
Conclusions. Children conceived through assisted reproductive technology IVF are more likely to be born
with very low body weight than babies conceived naturally. Anthropometric characteristics and Apgar score
do not differ from those of children born as a result of natural conception. In the newborn period, they have
more pronounced cholestasis syndromes, however both groups are comparable in terms of the incidence of
the main newborn pathologies. Thus, it cannot be stated that children conceived through IVF are much infe-
rior in health criteria to those infants who were conceived and born naturally.

Keywords. IVF, perinatal features of children, born from the first birth, pediatrics, health status of newborns.

Ilemb. OLeHNTb NOKA3ATENN 30POBb MIAZICHLIEB, POAK/ICHHBIX BUICACTBUE €CTECTBEHHOIO 3a4aTuA U C UCIO/b-
30BAHUEM BCTIOMOTATENBHON PENPOAYKTUBHON TEXHOIOTUY — 3KCTPAKOPIIOPAILHOTO OIunofoTsopeHns (DKO).
MaTepuanbl H METOABL. }3y4eHbl HCTOPUU POZOB ¥ UCTOPUU PA3BUTHA 25 JETEH, POAUBIINXCA HELOHO-
IIEHHBIMU. Bee OHM OBUTM 3a4athl C UCTONBb30BAHHEM DKO U TPOXOAWIN TEPATIHIO B OT/CICHUHN TATONIOTHN
HOBOPOX/EHHBIX U HegoHomeHHHIX Aereit B IBY3 TIK KB Ne 13 1. [TepMb. MccefoBaHuE «Cyddil — KOH-
TPOJIb>: IPOBEAEHO U3YYEHUE IBYX IPYII fieTer, B rpymne 1 — gery, pogusiuecs yepe3 OKO; B rpymmne 2 —
JETY, PORUBIINECS BCICACTBUE OEPEMEHHOCTH, BOZHUKIIEN €CTECTBEHHBIM ITyTEM, 3aTEM IIPOU3BEACHO HC-
CJIEJOBAHUE 3[0POBbA AECTEH JAHHBIX IPYHI (TI0 OLPEIEICHHBIM JAHHBIM), JAJIEE CPABHUBAIUCH UTOTU UC-
CIEZJOBAHUA MEXKIY JByMs IDyNIaMu. B 0Oeux IPyIIaxX M3y4eHB! JAHHBIC AKYIIEPCKO-THHEKOJIOIUIECKOIO
AHAMHE32, [TOKA3aTENH 110 MKIe ANrap, IIPOU3BEAEHA OLICHKA MACCHI TE/A HOBOPOXKCHHBIX, LIEPEOPAIbHON
UIIEMUY, 4 TAKKE MPOAHATU3UPOBAHBI OUOXMMUYCCKUE TTOKA3ATEN: OOMMI OUINPYOUH, menodHas pocda-
TA34, TAMMA-TIIOTAMIITPAHCIIENTHA32. BHIYMCIEHB a0COMOTHBIE IIOKA34TENU B BULE CPEAHETO apUu(pMETH-
4EeCKOro 3HaYeHUA (M) ¥ CPEAHEKBAAPATUYHOIO OTKIOHEHUSA (SD). CTaTUCTHYECKas 00pabOTKA IPOBOAMIACh
C MICTOMb30BAHMEM TIPOrPAMMHOTO obecreyeHus StatSoft Statistica 12.6, HemapameTpryeckoro U-Kpureprst
ManHa — YUTHU B CBA3M TEM, YTO PACHPEAEICHUE JAHHBIX OTIMYAETCA OT HOPMAIBHOTO. CTATHCTUYECKU
3HAYMMBIMU PA3IMYKA CYUTAIUCD 1Ipu p < 0.05.

Pe3ynbTarhl. YCTAHOB/ICHO, 4TO A0 MIAZICHLIEB C OYCHb HU3KOM Maccor Tena (OHMT) Gbuia Bblne B Irpym-
e OKO - 24.0 % (6 nerert) npotuB 5.0 % (OIMH PEBEHOK) 1O CPABHEHHMIO C MIAJICHIIAMHU B KOHTPOJIBHOL
TPYIIIE, HO 3TU PA3/INYKA HE JOCTUITIN YPOBHA CTATUCTUYECKON 3HAYMMOCTH (P > 0.05). OLeHka no mxane
Amrap Ha 5-i1 MUHYTE OT POXICHHA B KOTOPTE 3a4aThX B pesybrate DKO feTell TaK ke, KAK U B MOMEHT
pOXzeHns, ObUTa OCTOBEPHO Bbime — 8.24 £ 0.09 6amma nporus 8.10 = 0.12 y MIaEHIEB, POXICHHBIX
BCJICACTBUE HACTYIVICHUA U TEYEHUA €CTECTBEHHON 6epeMeHHOCTH (p < 0.05). AHAIN3 4aCTOTHI ATONOTUYE-
CKHX COCTOAHUI Y HOBOPOXKIEHHBIX IIOKA34JI, YTO JOCTOBEPHBIX PA3IUYUI UX PACIPOCTPAHEHHOCTH B 00€-
UX I'PYIIIAX BBLIBIECHO HE ObUIO (P > 0.05).

BoiBobI. [leTH, 329aThIE OCPEACTBOM BCIIOMOTATENBHON PENPOAYKTUBHON TexHOMOrnu (OKO), yame pox-
JAI0TCA ¢ O4EHb HU3KOM MACCOH TEA, HEKENU MIAJCHLIBL, 344AThIE €CTECTBEHHBIM 00PA30M. AHTPOIIOMETPH-
YECKUE XAPAKTEPUCTHKY M OLEHKA 10 WKAIE ANrap HE OTIMYAIOTCA OT TAKOBBIX Y AETEH, POKICHHDIX B Pe-
3Y/IBTATE ECTECTBEHHOIO 3d4ATHsA. B HOBOPOXKICHHOM IIEPUOAE Y HUX OO0NEE BBIPAKEHHO NMPOTEKAIOT CHH-
APOMBI XO/ECTA34, OFHAKO IO YaCTOTE OCHOBHBIX IIATOJIOTMI HEPHOAA HOBOPOXKIECHHOCTH OO€ IPYIIIBI
CONOCTABUMBL TaKUM 06PA30M, HENb3A YIBEPA/ATD, YTO 324aThIE OCPEACTBOM DKO JeTH CUIIBHO YCTYHAIOT
IO KPUTEPHAM 300POBbSA TEM MIAZCHLAM, KOTOPBIE ObUIN 3a44Thl ¥ POXKICHDI €CTECTBEHHBIM MYTEM.
KiroueBsie c10Ba. DKO, nepUHATAIBHBIE OCOOEHHOCTH JIETEN, POKACHHBIE OT NEPBBIX POJIOB, IEAUATPNS,
COCTOSHHUE 3/J0POBbSl HOBOPOAK/ICHHDIX.
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INTRODUCTION

In vitro fertilization is currently the most
advanced method of combating infertility, the
efficiency of this technology is 35-37 % [1-4].
Over the last 30 years more than 5 million chil-
dren worldwide have been born as the result of
this procedure. The number of children born
through assisted reproductive technologies con-
tinues to grow, according to the statistics, they
make up more than 1% of all newborns [5-7].
It has been statistically proven that children
born as a result of the IVF procedure, have
more health problems, while naturally con-
ceived newborns are generally healthier [8-9].
However, there are also researches contradict-
ing this conclusion, making further investiga-
tion of the issue relevant.

The objective of the study is to assess the
health indicators of infants born from natural
conception and those born using assisted re-
productive technology — in vitro fertilization.

MATERIALS AND METHODS

The study analyzed delivery records and
medical histories of 25 premature babies. All
conceived through in vitro fertilization (IVF)
and treated in the department of pathology of
newborns and premature infants at Perm Re-
gional Children’s Clinical Hospital No.13,
Perm, Russia. Criteria for inclusion in the
main group:

e Infants born through IVF conception,

e Premature pregnancy (22-36 weeks);

e First-born infants (mother’s first delivery).

Criteria for exclusion from the main group:

o Naturally conceived and delivered infants;
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o Full-term pregnancy (38 weeks and
more);

e Infants born from the second and sub-
sequent pregnancies.

A case-control study: two groups of chil-
dren were studied, group 1 (main group) in-
cluded children born using IVF; group 2 (con-
trol group) included children born as a result of
pregnancy that occurred naturally, then the
health of children of these groups was studied
(according to certain data), then the results of
the study of the two groups were compared. In
both groups the obstetric and gynecological
history, Apgar scale indicators were studied, the
birth weight, presence of cerebral ischemia
were assessed, and biochemical indicators were
analyzed: total bilirubin, alkaline phosphatase,
gamma-glutamyl transpeptidase.

Absolute indicators were calculated as the
arithmetical mean (M) and standard deviation
(D). Statistical processing was performed using
StatSoft Statistica 12.6, the non-parametric
Mann-Whitney U-test was used due to the fact
that the data distribution differs from the nor-
mal ones. The differences were considered sta-
tistically significant at p < 0.05.

RESULTS AND DISCUSSION

The average age of women treated for in-
fertility with IVF was 35.0 £ 1.0 years, com-
pared to 269 + 1.1 years in the control group.
In patients of the IVF program group, the fre-
quency of multiple pregnancies was signifi-
cantly higher — 64.0 %, in the control group —
25.0 % (p < 0.05). According to the features of
the obstetric and gynecological history (Table 1),
IVF patients, more often than those, who con-
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ceived naturally, had abortions (24 %), ectopic
pregnancies (28 %), miscarriages (16 %), sex-
ually transmitted infections (28 %), of the total
number of complications. Naturally conceived
pregnancies were associated with fewer com-
plications.

No significant differences in birth rates
were found at 29"-30" 31°-33" and 34"-36"
weeks (Table 2). The hypothetical risk of
premature birth is just as high in those who
conceive naturally as in those who use assisted
reproductive technology.

The proportion of infants with very low
birth weight (VLBW) was higher in the IVF
group — 24.0 % (n = 6) vs 5.0 % (n = 1) of the
control group of newborns, but the difference
was not statistically significant (p > 0.05). The
number of low birth weight (LBW) infants was
76.0 % (n = 19) and 95.5% (n = 19), respec-
tively, at p > 0.05. It was noted that the birth
weight of children in the main group did not
differ significantly from that of the control
group — 2078.8 = 123.3 g vs 2081.9 + 88.3 in
the control group (p > 0.05). No significant
difference in birth length was found between
the infants of the two groups. At birth the in-
fants” body length in the main group was —
44.1 £ 09 cm, in the control group it was al-

most equal — 44.2 + 0.6 cm (p > 0.05). The
assessment according to the Apgar scale at the
5" minute of birth in the cohort of children
conceived as a result of IVF, as well as at the
time of birth, was significantly higher -
8.24 £ 0.09 points vs 8.10 + 0.12 in infants,
born as a result of natural pregnancy
(p <0.05).

Analysis of total bilirubin (TB) levels re-
vealed that in the main group on the 1st day
of life TB levels were higher with a content of
94.7 = 13.5 pmol /1 vs 92.6 = 12.5 in the con-
trol group (p < 0.05). In newborns from natu-
ral conception, a sharp increase in the biliru-
bin level was noted on the 6th day of life, as a
result of which it was 35 pmol/l higher than
that of infants born after using IVF technology
(P <0.05). On the 21st day from the moment of
birth, a drop in indicators occurred: the average
level of total bilirubin was 11 pmol/l lower than
the value in the control group (p < 0.05). The
alkaline phosphate (ALP) parameter was signifi-
cantly higher in children of the main group —
930.0 = 77.1 U/l vs 916.4 + 88.1 in the control
group (p < 0.05), the gamma-glutamyl trans-
peptidase (GGTP) level was also higher -
141.1+ 257 U/l vs 97.8 + 74, respectively
(» <0.05).

Table 1
Features of patients’ obstetric and gynecological history
Complications in the anamnesis Main group, =25 Control group, = 20 b
n % n %
Abortions 6 24 4 20 > 005
Ectopic pregnancy 7 28 0 <005
Miscarriage 4 16 1 5 > 005
Sexually transmitted infections 7 28 2 10 > 005
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Table 2
Features of delivery timing
Mai =2 | =2
Delivery timing, number of weeks ain group, 1 =25 Control group, 7 = 20 p
n % n %
29-30 6 240 1 50 >0.05
31-33 4 160 7 350 > 005
34-36 15 600 12 600 >0.05
Table 3
Assessment of pathological conditions of newborns
Main group, 12 = 25 Control group, 7= 20
Pathology p % p 7 p
Jaundice without cholestasis 17 680 15 75.0 >0.05
Jaundice with cholestasis 8 320 5 250 >0.05
Intrauterine infection 16 640 11 55.0 >0.05
Retinopathy 9 360 8 400 >0.05
Respiratory distress syndrome 8 320 6 300 >005
Intrauterine growth restriction 5 200 2 100 >005

The analysis of the frequency of patho-
logical conditions in newborns (Table 3) re-
vealed that the prevalence of jaundice with-
out cholestasis was quite high in both groups.
It occurred in more than 3/4 of children in
both compared cohorts, while statistical sig-
nificance was not found (p > 0.05). There
were no significant differences in the inci-
dence of jaundice with cholestasis as well, it
being revealed in 32.0 % of IVF infants and in
25.0 % of infants from the natural conception
group (p > 0.05). Respiratory distress syn-
drome and retinopathy of the newborn af-
fected approximately one third of children
from both groups (p > 0.05).

The assessment of the cerebral ischemia
(CI) degree showed that both groups were

practically indistinguishable in the occurrence
of this pathology. The most common was the
CI of the 1st degree: it was registered in 64.0 %
of newborns in the main cohort and in 60.0 %
of infants in the control group (p > 0.05); the
2nd degree of CI was diagnosed in 36.0 %
of children in the main group and in 40.0 %
of the control group (p > 0.05).

CONCLUSIONS

Children conceived through such assisted
reproductive technology as IVF are more often
born with very low birth weight than infants
conceived naturally. Anthropometric charac-
teristics and Apgar scores do not differ from
those of children born as a result of natural
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conception. In the neonatal period, they have
more pronounced cholestasis syndromes, but
in terms of the frequency of the main patholo-
gies of the neonatal period, both groups are
comparable. Therefore, it cannot be stated that
children conceived through IVF are signifi-
cantly inferior in terms of health criteria to
those infants who were conceived and born
naturally.
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ON THE ISSUE OF PREECLAMPSIA SCREENING EFFICIENCY
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Objective. To analyze the risk factors for the development of preeclampsia and assess their role in predicting
this complication on the basis of a retrospective analysis of medical records data.

Materials and methods. A retrospective analysis of the medical records of 55 patients who ended their
pregnancy was cartied out. The patients were divided into 2 groups: the first group consisted of 33 puerperal
women diagnosed with preeclampsia, the second group included 22 patients without hypertensive complica-
tions. A comprehensive assessment of clinical and anamnestic risk factors, as well as the data analysis of the
comprehensive screening of the first trimester were carried out.

Results. The analysis of the data obtained showed that an increase in the level of average blood pressure
in the first trimester is an important risk factor for the development of hypertensive disorders in the sec-
ond half of pregnancy (p<0.05). The analysis of clinical and anamnestic risk factors revealed that
preeclampsia was significantly more common in the first pregnancies, and in patients with a history of an-
tenatal fetal death (p<0.05). According to the results of routine risk calculation in the first trimester using
software, a high risk for developing preeclampsia was determined only in 16 % of cases of pregnant wom-
en from the first group.

Conclusions. Despite the widespread use of comprehensive screening programs for preeclampsia, the prob-
lem of predicting it currently remains unsolved. Particular attention should be paid to a multivariate ap-
proach based on the assessment of the combination of factors, since no single marker is able to provide high
sensitivity screening when isolated.
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Ienp. [IpoaHanu3npoBanbl (PaKTOPh! PUCKA Pa3BUTHSA IIPEIKIAMIICUY U OLIEHEHA UX POJIb B IPOTHO3M-
POBAHUM 3TOI'O OCIOKHEHHUA C MCHOIb30BAHMEM PETPOCNEKTUBHOIO AHANM3A NAHHBIX MEAULIMHCKON
JTOKYMEHTAIUH.

MarepHajabl 1 METOABL. [IPOBENEH PETPOCHIEKTUBHBIN AHAIN3 MEAULIMHCKON JOKYMEHTALMN 55 MaleH-
TOK C 3BEPIIEHHON OEPEMEHHOCTBIO. BbIIEIEHDI IBE IPYIIIBL | IPYIITy COCTABWIN 33 POAMIBHHULEI C YCTa-
HOBJIEHHBIM JIMATHO30M MPEIKITAMIICHH, BO I rpymmy BOIUM 22 MAIUEHTKU 6€3 TUIIEPTEH3UBHBIX OCIOKHE-
HUI. BbUTd IPOBEEHA KOMIUIEKCHASA OLCHKA KIMHUKO-AHAMHECTUYECKUX (DAKTOPOB PUCKA, 4 TAKKE AHAIN3
JAHHBIX KOMIUIEKCHOTO CKPUHHUHTA [IEPBOTO TPUMECTPA.

Pe3ynbTaThbl. AHAIU3 IOMYYECHHBIX JAHHBIX NIOKA34]1, YTO 3HAUUMBIM (DPAKTOPOM PUCKA PA3BUTHUA TUIIEPTEH-
3UBHBIX PACCTPONCTB BTOPOIl IOJNOBUHBI OEPEMEHHOCTU SBIAETCS MOBBIEHUE YPOBHS CPEAHETO apTEPU-
AIBHOTO JiaBeHus B nepsoM TpuMectpe (P < 0,05). AHANMN3 KIMHUKO-aHAMHECTUYECKUX (PAKTOPOB PHCKA
BBISABUJL, UTO JJOCTOBEPHO YaIle IPEIKIAMIICHS BCTPEYAIACh Y IEPBOOEPEMEHHBIX TTALUEHTOK, 4 TAKKE Y Ia-
[IMEHTOK, MMEBIINX aHTEHATAILHYIO IOenb wioaa B aHamHese (p < 0,05). Ilo peaynbraTam pyTMHHOH Kalb-
Ky/ILIMK PUCKA B TIEPBOM TPUMECTPE C UCIOIBb30BAHUEM IPOIPAMMHOIO OOECIIEUEHUS CPEAN OEPEMEHHBIX
[ TpyIITIBI BHICOKMIT PUCK PA3BUTHS IPEIKTAMIICHH GbUT BBISIBICH JIUIIb B 16 % Ciydacs.

Beisozbl. HecMOTps HA IMMPOKOE BHEAPEHUE IIPOIPAMM KOMIUIEKCHOI'O CKPMHUHIA NPEIKIAMIICUH, [IPO-
61eMa TIPOTHO3UPOBAHMUA OCTAETCs HEPEmEHHOH. Ocob0e BHUMAHUE JOJKHO YACIATHCA MHOTO(PAKTOPHOMY
THOZXO[y, OCHOBAHHOMY Ha OLICHKE KOMOMHALIUMU (DAKTOPOB, TAK KAK HU OJUH MAPKEP M30IMPOBAHHO HE B
COCTOSHUM OOECTIEYUTD BBICOKYIO YYBCTBUTEILHOCTb CKPUHUHIA.

Kirogessie €10Ba. BEPEMEHHOCTD, IPEIKIAMIICUA, (PAKTOPBI PUCKA, TUIIEPTEH3UBHBIE PACCTPONCTBA IPU
6epeMEHHOCTH.

INTRODUCTION no downward trend due to increasing rates of
severe and atypical PE forms [2; 3]. PE and ec-

Hypertensive disorders during pregnancy  jampsia rank among the top causes of mortali-

remain one of the leading causes of maternal
and perinatal morbidity and mortality, which
makes the prediction and prevention of subse-
quent complications an urgent and persistent
challenge in modern obstetrics [1]. According to
WHO data, hypertensive syndrome affects 4-8 %
of pregnant women, with severe preeclampsia
(PE) diagnosed in approximately 5 per 1,000
pregnancies and eclampsia in 5 per 10,000
pregnancies'. In the Russian Federation, PE
prevalence ranges from 7% to 16 %, showing

' WHO recommendations: policy of interventionist
versus expectant management of severe pre-eclampsia
before term. Geneva: World Health Organization 2018.

ty in pregnant, laboring, and postpartum
women [4; 5].

Despite numerous studies on the etiology,
pathogenesis, and development of new meth-
ods for prediction, prevention, and treatment,
the incidence of hypertensive pregnancy com-
plications remains high [6]. Issues of predic-
tion, early diagnosis of preeclampsia (PE), and
forecasting subsequent complications remain
extremely relevant to this day.

Traditional screening for preeclampsia
risk is mandated by most international clinical
guidelines. It involves assessing clinical risk
factors in early pregnancy [7]. Risk factors are
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evaluated independently and summed either
without specifying risk levels or by classifying
them as high-risk when any major factor is
present or moderate-risk with one or more
moderate factors’. While simple, this approach
fails to comprehensively integrate factors or
provide systematic risk stratification for this
complication [8].

According to current Russian clinical
guidelines, PE risk group stratification is rec-
ommended during preconception counseling
or at the first prenatal visit. Optimal PE screen-
ing incorporates risk calculation based on clin-
ical risk factors, mean arterial pressure (MAP)
measurement, uterine artery pulsatility index
assessment, and placental growth factor (PIGF)
testing. However, PIGF remains a minimally
accessible biochemical marker in practice’.

The management strategy for pregnant
women who either did not undergo screening
or were classified as moderate-risk after screen-
ing remains unresolved. This creates a need to
develop and implement unified prediction algo-
rithms to enable timely preventive measures for
this severe pregnancy complication.

The objective of the study was to analyze
risk factors for preeclampsia development and
evaluate their role in predicting this complica-

* Galinova LV, Sadykova GK, Olina A.A. Method for
forming a high-risk group for pregnancy and childbirth
complications. Database Registration Certificate  RU
2021621285, 17.06.2021. Application No. 2021621182
dated 10.06.2021; Clinical Guidelines of the Ministry of
Health of the Russian Federation “Normal Pregnancy”.
Moscow, 2023.

# Clinical Guidelines of the Ministry of Health of the
Russian Federation “Preeclampsia. Eclampsia. Edema, Pro-
teinuria and Hypertensive Disorders During Pregnancy,
Childbirth and the Postpartum Period”. Moscow, 2021.
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tion through retrospective analysis of medical
records data.

MATERIALS AND METHODS

The study was conducted at the M.A. Tverie
Perm Regional Clinical Hospital (GBUZ PK
GKB). A retrospective analysis of medical rec-
ords (delivery records, pregnancy exchange
cards) was performed for 55 patients with
completed pregnancies. Two groups were
formed: Group I comprised 33 postpartum
women with diagnosed preeclampsia (PE) — the
main study group, while Group II included 22
patients without hypertensive complications —
the comparison group.

A comprehensive assessment of clinical
and anamnestic risk factors for PE was per-
formed, such as: PE, fetal growth restriction,
premature detachment of a normally situat-
ed placenta, antenatal fetal death in a previ-
ous pregnancy; family history of PE, hydatidi-
form mole, thromboses, polycystic ovary
syndrome in the medical history; advanced
maternal age, primigravidity, multiple preg-
nancy, interpregnancy interval of less than
2 years or more than 10 years, pregnancy
conceived with a new sexual partner, preg-
nancy resulting from assisted reproductive
technologies, first-trimester chorionic de-
tachment, obesity, excessive gestational
weight gain, as well as the presence of extra-
genital pathologies: chronic kidney disease,
diffuse connective tissue disorders, chronic
arterial hypertension, diabetes mellitus, an-
tiphospholipid syndrome, migraine, and un-
controlled hypothyroidism.
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The study also included an analysis of
first-trimester comprehensive screening data
from 11 weeks to 13 weeks 6 days: mean arte-
rial pressure (MAP), uterine artery pulsatility
index (PI), pregnancy-associated plasma pro-
tein A (PAPP-A) levels. Uterine artery PI and
PAPP-A were assessed in multiples of the me-
dian (MoM), while MAP was evaluated in
mmHg and MoM. Risk calculation was per-
formed using software developed by the Fetal
Medicine Foundation (FMF).

In Group 1 patients, 8 women lacked
proper first screening data in their medical rec-
ords due to either not being registered for pre-
natal care or late registration, as well as non-
compliance with first screening protocols;
therefore, they were excluded from the study.

Statistical analysis of the obtained results
was performed using StatTech v. 3.1.6 software
(developer: StatTech LLC, Russia).

The Shapiro-Wilk test was used to assess
whether quantitative variables followed a nor-
mal distribution.

Quantitative variables with normal dis-
tribution were described using arithmetic
means (M) and standard deviations ($D), with
95 % confidence interval (95 % CI) bounda-
ries. For quantitative data without normal
distribution, median (Me) and lower and up-
per quartiles (Q,—Q;) were used.

Categorical data were described using
absolute values and percentages. Comparison
of proportions in multinomial contingency
tables was performed using Pearson’s chi-
square test.
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Comparison between two groups for
quantitative variables with non-normal distribu-
tion was performed using the Mann-Whitney
U-test.

RESULTS AND DISCUSSION

The mean age of subjects in Group I was
284 + 7.0 years, while in Group II it was 29.4 +
5.3 years.

Among Group [ patients, moderate PE was
diagnosed in one case (4 %), while severe PE was
diagnosed in 24 women (96 %). Early-onset PE (be-
fore 34 weeks of gestation) developed in 9 cases
(36 %), and late-onset PE — in 16 cases (64 %). All
patients had singleton pregnancies. The mean
gestational age at delivery was 35.3 = 3.6 weeks in
Group [ and 399 + 1.1 weeks in Group IL

Analysis of reproductive age parameters in
the compared groups revealed no statistically
significant differences (p>0.05).

The mean body weight at delivery was
81.2 £ 157 kg in Group I and 79.1 £ 15 kg in
Group II (p>0.05). Prior to pregnancy, obesity was
diagnosed in 4 (16 %) patients in Group I'and in 1
(4.5 %) patient in Group II (p>0.05).

No patients in either study group had a
history of placental abruption in previous preg-
nancies, hydatidiform mole, antiphospholipid
syndrome, diabetes mellitus, uncontrolled hypo-
thyroidism, or were over 40 years of age. There
were no cases of pregnancy with a new sexual
partner among patients in either group.

Analysis of clinical and anamnestic risk fac-
tors such as history of PE, fetal growth re-
striction in previous pregnancy, family history
of PE, history of thromboses, history of polycys-
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tic ovary syndrome, interpregnancy interval of
less than 2 years or more than 10 years, preg-
nancy resulting from assisted reproductive
technologies, first-trimester chorionic detach-
ment, obesity, excessive gestational weight gain,
chronic kidney disease, diffuse connective tissue
disorders, chronic arterial hypertension, mi-
graine, and uncontrolled hypothyroidism re-
vealed no statistically significant differences
between the groups (H>0.05).

In Group I, primigravidity was observed in
16 cases (64 %), compared to 5 cases (21.7 %) in
Group IL. The differences were statistically sig-
nificant (p<0.01). The odds of developing
preeclampsia were 6.0 times higher in primi-
gravid women than in multigravid women
(95 % CL: 1.7-21.9).

A history of antenatal fetal demise was pre-
sent in 4 cases (16 %) in Group I and absent in
Group II, which also proved to be a significant
risk factor (p<0.01).

Analysis of cumulative preeclampsia risk
factors revealed: in Group [, no patients lacked
risk factors (0 %), while in Group II, 5 women
(22.8 %) had none; 3 patients (12 %) in Group I
had one risk factor versus 9 (40.9 %) in Group
II; 8 (32%) in Group I had two risk factors
compared to 6 (27.3%) in Group II; 9 (36 %) in
Group I had three risk factors versus 1 (4.5 %)
in Group II; and finally, 5 women (20 %) in
Group I had four or more risk factors compared
to 1 (4.5 %) in Group IL

Comparative analysis of  first-trimester
screening parameters revealed no statistically
significant differences in uterine artery PI or
PAPP-A levels between the study groups
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(» > 0.05). However, significant differences were
observed in mean arterial pressure (MAP) be-
tween the compared groups (p < 0.05).

Elevated mean arterial pressure (MAP) in
the first trimester proved to be a significant risk
factor for hypertensive disorders in the second
half of pregnancy (Tables 1, 2). The mean gesta-
tional age at first-trimester screening was
125+0.5 weeks in Group I and 12.2 + 0.6
weeks in Group IL

According to risk calculation results using
FMF software, only 4 cases (16 %) in Group [ were
identified as high risk for early-onset preeclamp-
sia, while no such cases were observed in Group IL

Table 1

Analysis of mean arterial pressure by
pregnancy outcomes, mmHg

Mean arterial pressure, mmHg
Group p
Me 01-03 n
I 1 —
OLS |848-935] 5 |0 i0iss
II 83,1 780-854 22
Table 2

Analysis of mean arterial pressure by
pregnancy outcomes, MoM

Mean arterial pressure, MoM
Group b
Me 01-0s n
I 1,1 1,0-1,10 2
’ i ° 0,0002037
I 1,0 09-1,0 22

It should be noted that in Group I, prophy-
lactic acetylsalicylic acid therapy was recom-
mended in 13 cases (52 %). The mean gesta-
tional age at initiation of preventive measures
was 17.5 £ 5.9 weeks, ie., by the completion of
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the second wave of cytotrophoblast invasion,
after which preventive measures become inef-
fective [9; 10].

CONCLUSIONS

The study revealed that the principal clini-
cal and anamnestic risk factors for preeclampsia
development were: primigravidity, antenatal
fetal demise in previous pregnancy, and higher
baseline mean arterial pressure. The standard-
ized preeclampsia screening method based on
first-trimester risk calculation identified high-
risk cases in only 16 % of instances.

Thus, despite the widespread implemen-
tation of comprehensive preeclampsia screen-
ing programs, the prediction problem remains
unsolved. Given the limited availability of ex-
pensive laboratory markers for predicting
obstetric  complications across  different
healthcare levels, the search for reliable anam-
nestic and clinical predictors remains relevant.
Particular attention should be given to a multi-
factorial approach based on assessing factor
combinations, as no single isolated marker can
provide high screening sensitivity. This necessi-
tates further development of unified algo-
rithms for early prediction of hypertensive
pregnancy complications, which would enable
timely prevention of this severe condition.
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FEATURES OF MICROCIRCULATORY DISORDERS IN PATIENTS
WITH COMPLICATED DIABETES MELLITUS
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OCOBEHHOCTH MUKPOITPKYJIATOPHBIX HAPYIIIEHUI
Y ITAIIMEHTOK C OCTO’KHEHHBIM CAXAPHBIM TUABETOM

L.I1. lemuuesa*, E.H. Cmupnosa

Iepmckuii 20cyoapcmeenoiii MeOUUUHCKULL yHusepcumem umeny axaoemuxa E.A. Baznepa,
Poccutickasn Qeoepaus

Objective. To assess microcirculatory disorders in patients with diabetic nephropathy and diabetic foot syn-
drome using the method of local skin thermometry.

Materials and methods. 55 women with type 2 diabetes mellitus (group 1) (type 2 diabetes mellitus) with
diabetic foot syndrome (DFS) and 261 patients with diabetic nephropathy (DN) (group 2) were examined.
Control group (group 3) consisted of 125 patients without diabetes. The method of local skin thermometry
was used to assess the microvasculature condition.

Results. The response to local skin heating in patients with DFS differed from those of the control
group. Vasodilation indices in the endothelial, neurogenic frequency range are inversely proportional to car-
bohydrate and lipid metabolism indicators. In patients with diabetes mellitus, carbohydrate metabolic dis-
orders are associated with body mass index, duration of the disease, indicators of atherogenic fractions of the
lipid spectrum and tactile sensitivity of the lower extremities.

Conclusions. The response to local skin heating in patients with DFS differed from those of the control
group and was characterized by an increase in vasodilation indices, in women with DN the ratio in endotheli-
al and neurogenic frequency range was reduced. An inverse relationship between vasodilation indices and
carbohydrate and lipid metabolism indicators was revealed.

Keywords. Women, diabetic foot syndrome, nephropathy, assessment, microcirculatory disorders, wavelet
analysis, thermal test, vasodilation indices, carbohydrate metabolism.
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Ieas. JaTb OLEHKY MUKPOLMPKYIATOPHBIX HAPYMEHUH Y MAIUEHTOB C AUA0ETUICCKON He(DPOIATUEN U
CHUH/IPOMOM JINaOETUYECKON CTOIBI C UCIIONb30BAHUEM METOAA TOKAIBHON KOKHON TEPMOMETPULL.
MaTtepuansl 1 MeToAbL. O6CIEI0BAHO 55 XKEHIIMH € CAXApHbIM AuabeToM 2-ro tuna (1-4 rpynna) (Cll 2-ro
THIIA), IMEIOMUX CHHAPOM Juaberrdeckoit cromsl (CIIC) 1 261 maruenTka ¢ inabeTnyeckoit HedporaTreit
(2-a rpynna) (JH). Konrponbhas rpynma (3-1) — 125 60/1bHBIX 6€3 CAXapHOro Auadera. Jj1d OLeHKU COCTOs-
HUS MUKPOLMPKY/IATOPHOTO PYC/IA IPUMEHSICA METOZ JIOKATBHON KOXKHOMN TEPMOMETPHM.

Pesynbrarbl. OTBET Ha JIOKAJILHBIA HAIPEB KOXKY Y IALMEHTOK C CAXAPHBIM UA0ETOM OTINYAIICA OT TAKOBO-
IO B KOHTPOJIBHOY Ipyre. MHAEKCH Ba30AWIATALUN B SHAOTEIUAILHOM, HEHPOIEHHOM JUAIA30HE 4aCTOT
00paTHO MPOMOPLHUOHANBHBI MOKA3aTENAM YIJIEBOAHOTO U JIIUAHOTO OOMEHOB. Y MALMEHTOK HAPYIIEHHA
YITIEBOZHOIO OOMEHA CBA3AHBI C MHAEKCOM MACCHI TeNd, JIUTEAbHOCTBIO Cl, MOKA3ATEIAMU aTEPOICHHBIX
(bpaKLIMil IMIMIHOIO CIIEKTPA U TAKTHIBHOIN 4YBCTBUTEIbHOCTU HIDKHUX KOHEYHOCTE.

Beisozbl. OTBET Ha JIOKAIBHBIIA HATPEB KOKU Y 60/1bHBIX CJIC OTIMYAICA OT TAKOBOTO B KOHTPOJIBHOH Iy
II€ ¥ XaPAKTEPU3OBAICA YBENMYCHUEM NHIEKCOB BA30OAWIATALIMY, Y KEHIIMH ¢ JH — cHIKeHneM Koahhuuu-
€HTOB B HJOTEIUAILHOM 1 HEMPOTEHHOM JAMAIIA30HE 4aCTOT. BhlABIeHA 0OpaTHAA CBA3b MEA/Y UHACKCAMU
BA30/IWIATALMY U TTIOKA32TE/AM YIJIEBOAHOTO U JIMIIMAHOIO OOMEHA.

Kirouyessie C10Ba. JKEHIIMHbL, CUHAPOM AWAOETMYECKON CTOIBI, HE(DPOIATHSA, OLEHKA, MUKPOLMPKYILA-
TOPHBIC HAPYIIEHNUSA, BEUBIET-AHAIN3, TEIIOBAA IPOOA, NHAECKCH BA3OAWIATALIMH, YITICBOAHBI OOMEH.

INTRODUCTION

Among the complications of type 2 diabe-
tes mellitus (T2DM), one of the severe ones is
diabetic foot syndrome (DFS), and among mi-
crovascular complications — diabetic nephrop-
athy [1-8].

Timely detection of changes in the micro-
circulatory bed has become the subject of nu-
merous foreign and domestic studies. Against
this background, the value of non-invasive
methods for assessing blood flow (ultrasound
dopplerography, laser Doppler flowmetry) with
the use of functional tests (thermal, cold, cuff) is
increasing. These tests are important for the
early diagnosis of type 2 diabetes mellitus com-
plications [9; 10]. According to the authors, the
thermal test is more significant, as it allows for
the timely detection of damage to fine fibres in
patients with diabetes mellitus [11; 12]. An in-
sufficient response to the tests indicates func-
tional disorders, which play an important role
in the development of diabetic complications
[13]. The functional reactivity of microvessels
can be considered a more sensitive indicator of
diabetes complications compared to traditional
methods [14]. It follows from the above how
important it is to assess the degree of microcir-
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culatory disorders using the method of local
skin thermometry in patients with complicated
diabetes mellitus.

The objective of the study is to assess mi-
crocirculatory disorders in patients with diabet-
ic nephropathy and diabetic foot syndrome us-
ing the method of local skin thermometry.

MATERIALS AND METHODS

To assess the state of microcirculatory dis-
orders, the method of local skin thermometry
was used with the «Microtest> device [15]. The
device operates by registering low-amplitude
fluctuations in skin temperature caused by
changes in microvascular tone. The characteris-
tics of the coefficients of relative changes in the
amplitudes of oscillations (vasodilation indices)
in the endothelial and neurogenic frequency
ranges (Ke Kn) during the thermal test are given.
In the process of statistical analysis of the results,
the programs Statistica 6 and Microsoft Excel 7.0
for Windows XP were used. During the study, a
set of criteria for a normal (Gaussian) distribu-
tion was used to determine the type of distribu-
tion of the quantitative trait: the mean value (M)
and standard deviation (SD). For a “non-normal”
distribution, the median (Me) and quartiles were
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used. The analysis was carried out according to
the methods recommended in biomedical
statistics.

RESULTS AND DISCUSSION

A total of 55 women with type 2 diabetes
mellitus (group 1) who had diabetic foot syn-
drome were examined, 12 of them had a history
of surgery. All patients were diagnosed with reti-
nopathy and arterial hypertension. Diabetic pol-
yneuropathy of the lower extremities was rec-
orded in 100 % of cases. The average age was
055 [62; 74] years. The duration of the disease
was 15 [10; 17.5] years, waist circumference
(WC) — 100 [90; 109] cm, glycated haemoglobin
HbAlc —9.3[8.5; 10.2] %.

The second group consisted of patients
with diabetic nephropathy (DN) (n = 261). Ar-
terial hypertension was recorded in 91 % of
them. The average age was 60 [58.5; 60.5] years.
The duration of the disease was 12.5 [10; 18]
years, waist circumference — 101 [93.2; 109.5]
cm, glycated haemoglobin HbAlc - 104
[9.4; 12.5] %. A slight decrease in GFR (Glomeru-
lar Filtration Rate) to the level of 60—
90 ml/min/1.73 m? was recorded in 71.9 % of
patients, and a moderate and significant de-
crease was recorded in 28.1 %.

The control group consisted of 125 pa-
tients (group 3) who did not have diabetes
mellitus. The average age was 68 [61; 72.2] years.
Waist circumference — 90 [89; 96.5] cm.

In patients with diabetic foot syndrome, a
direct correlation was observed between HbAlc
levels and BMI, as well as the duration of the
disease (r=+0.5; p=0.02; r=+04; p=0.03).
With an increase in HbAlc levels, an increase in
the levels of atherogenic fractions of the lipid
spectrum was noted: LDL cholesterol (= +0.996;
p=00001), atherogenic index (r=+10;
p=0.0001). In patients of the first group, a direct
statistically significant correlation was found be-
tween the indicators of tactile sensitivity of the
lower extremities and the level of HbAlc
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(r=+04; p=0.05). A statistically significant
relationship was established between the indi-
cators of pain and tactile sensitivity of the lower
extremities and the duration of diabetes melli-
tus (r=+0.7; p=0.001).

In women with diabetic nephropathy, a di-
rect correlation was observed between HbAlc
levels and proteinuria levels (r=+0.32;
p=004). A direct significant correlation was
found between the indicators of the glycemic
profile and blood creatinine levels in patients
(r=0697, p=0001; r=0612, p=001;
r=0.557, p=0.02 respectively). An inverse re-
lationship was established between GFR and
fasting blood glucose levels, postprandial blood
glucose (r=-0.689, p=0.0016; r=-00619,
p=0.01 respectively).

The vasodilation indices in the endothelial
and neurogenic ranges in the compared groups
are presented in Table 1.

The data in Table 1 show that the vasodila-
tion indices in the endothelial and neurogenic
frequency ranges were significantly lower in the
group of patients with diabetic nephropathy
than in the control group, which confirms the
presence of severe endothelial dysfunction in
this category of patients. Unlike group 1, pa-
tients with diabetic foot syndrome showed a
tendency towards an increase in these indica-
tors. The microcirculatory blood flow in the
skin is controlled by sympathetic adrenergic
vasoconstrictor nerve fibres and sympathetic
vasodilator nerves through the opening and
closing of arteriovenous anastomoses and pre-
capillary arterioles [11]. At normal temperatures,
the tone of the microcirculatory vessels is main-
tained by the vasoconstrictor system, with the
arteriovenous anastomoses closed. On the one
hand, the thermal test is one of the tests for the
functional assessment of the microvascular bed,
and on the other hand, it is a test for the early
diagnosis of microcirculation disorders.

As a result of disorders of sympathetic in-
nervation of blood vessels in the lower extremi-
ties, vasoconstriction decreases and vasodilator
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effects prevail in patients with diabetic foot syn-
drome. In addition, there is always an inflamma-
tory component in diabetic foot syndrome.
Based on the results obtained, this assumption
can be made.

Correlation analysis showed an inverse rela-
tionship between indicators of carbohydrate me-
tabolism, lipid spectrum, and amplitudes of skin
temperature fluctuations in the endothelial, neu-
rogenic, and myogenic frequency ranges (Table 2).

From the data in Table 2, it can be seen
that as the HbAlc level increased, the indicators
in the neurogenic, myogenic, and endothelial
frequency ranges decreased.

As LDL cholesterol increased, the indica-
tors in the neurogenic, endothelial, and myo-
genic frequency ranges decreased.

An inverse relationship was found in the
second group between Ke-indicators and age
(r=-0,315;, p=0.02), and fasting blood glu-
cose (r=-0.168; p = 0.02).

CONCLUSIONS

1. In patients with diabetic foot syndrome,
carbohydrate metabolism disorders are associ-
ated with BMI, the duration of diabetes mellitus,
indicators of atherogenic fractions of the lipid
spectrum, tactile sensitivity of the lower ex-
tremities, and HbAlc levels (r = +0.4; p = 0.05).
A connection was established between the indi-
cators of pain sensitivity of the lower extremi-
ties and the duration of diabetes mellitus.

Table 1

The values of vasodilation indices in the endothelial and neurogenic ranges
in the study groups, conventional units

Frequency range Group 1 Group 2 Control group b
Dpi5=007
+ + +
Ke 34077 12+03 24+05 2= 0005
Dis=008;
+ + +
Kn 321048 18+£04 28+07 D)= 0004

Note: * — the difference in indicators is statistically significant (p < 0.05).

Table 2

The relationship between HbAlc levels, lipid spectrum, and vasodilation indices
in the endothelial, myogenic, and neurogenic components in patients with type 2
diabetes mellitus and diabetic foot syndrome

Comparable values r p
HbAlc & Ke -0.872 0.000"
HbAlc&Kn -0.867 0.000"
HbAlc& Km -0.648 0.005"
Postprandial glycaemia& Ke 0.946 0.000
Postprandial glycaemia &Kn 0.527 0.026*
LDL cholesterol & Ke -0.896 0.000*
LDL cholesterol & Kn -0.858 0.000"
LDL cholesterol & Km -0.871 0.000"

Note: * — the difference in indicators is statistically significant (p < 0.05).
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2. In patients with diabetic nephropathy,
an inverse relationship was found between the
indicator in the endothelial frequency range
and age (r=-0315 p=002), and fasting
blood glucose (r=-0.168; p = 0.02).

3. Vasodilation indices in all frequency
ranges are inversely proportional to indicators of
carbohydrate and lipid metabolism.

4. In patients with diabetic foot syndrome,
disorders of carbohydrate metabolism are associ-
ated with body mass index, the duration of diabe-
tes mellitus, indicators of atherogenic fractions of
the lipid spectrum, and tactile sensitivity of the
lower extremities.
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RISK PREDICTION FOR DEVELOPMENT OF BENIGN OVARIAN
TUMORS IN POSTMENOPAUSE
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IIPOTHO3 PUCKA PA3BUTHSA TOBPOKAYECTBEHHBIX OIIYXOJIEA
ANYHHUKOB B IIOCTMEHOIIAY3E

I0.A. Hlawypuna
Iepucras kpaesas knunuveckas 60asnuya, Poccutickas ®edepauis

Objective. To calculate the risk prediction of benign ovarian tumor (BOT) development in postmeno-
pausal patients.

Materials and methods. 60 postmenopausal women participated in the prospective study. The patients
were divided into 2 groups: the main group which included women with BOT and comparison group - pa-
tients with no neoplasms of the uterine appendages. The clinical and medical history data were assessed, la-
boratory tests (vitamin D level, insulin-like growth factor 1, leptin, zinc, estradiol, testosterone, sex steroid-
binding globulin, cancer marker 125) were performed, results of instrumental methods of examination (pel-
vic ultrasound) were analyzed as well as surgical treatment protocols and histological studies. Regression
analysis of the data obtained was carried out, statistically significant features were determined and the math-
ematical model for the risk prediction of the development of BOT in postmenopause was created.

Results. The investigation showed that an isolated assessment of the studied laboratory markers has no sta-
tistical significance for determining the risk of developing postmenopausal ovarian tumors; a multifactorial
approach is relevant, that is assessing a combination of factors.

Conclusions. The developed mathematical model for predicting the development of postmenopausal ovarian
tumors demonstrated an increase in the effectiveness of risk prognosis for developing postmenopausal ovarian
tumors in postmenopausal patients, the sensitivity of the developed method was 95 %, specificity 85.7 %.
Keywords. Benign ovarian tumor, postmenopause, risk for development, mathematical model.

ITesb. Pacuer NpOTrHO3a PUCKA PA3BUTHS OOPOKAUECCTBEHHBIX ONYXOJIEH SIMYHUKOB B IOCTMEHOIAY3E.

MaTepHanb 1 METOABL. BEIOTHEHO TPOCTIEKTHBHOE MCCIEIOBAHIE, B KOTOPOM HPHUHSTH y4acTie 60 KeH-
IIVH B IIOCTMEHOMAy3e. [TaleHTKN GbUIM PACTIPEEIEHD! HA IBE TPYIIIbL: OCHOBHAA IPYIIIA — GOMBHBIE C 106-
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00pa30BaHMI TIPUAATKOB MATKY. [IpoBeaeHa OLEHKA KIMHUKO-AaHAMHECTUYECKUX JaHHBIX, BBIIOIHEHBI 1260-

© Shashurina Yu.A,, 2025

e-mail: jusyal5@yandex.ru

[Shashurina Yu.A. ("contact person) — Degree Candidate of the Department of Obstetrics and Gynecology no. 1,
Obstetrician-gynecologist of the Gynecology Department].

© Mamypuaa 10.A, 2025

e-mail: jusyal 5@yandex.ru

[(TamypuHa FO.A. — conckarenp Kaeapsl akymepcTBa U TMHEKOIOrMy Ne 1) aKyIep-rMHEKOIOr OTAEIEHNS THHE-
KOJIOTUH].

49



ORIGINAL STUDIES

PATOPHBIE UCCIEA0BAHNA (AHAN3 YPOBHA BUTAMUHA D, HHCYTMHONOKOOHOTO (haKTOpa POCTa 1, IENTHHA, [TMH-
K4, 3CTPAANONA, TECTOCTEPOHA, ITTOOY/INHA, CBA3bIBAIOLIETO [IONOBbIE CTEPOM/IbL, OHKOMApKepa 125), mpoaHany-
3UPOBAHBI PE3Y/BTATH MHCTPYMEHTAIBHBIX METOJOB UCCIENOBAHMA (YIBTPA3BYKOBOE MCCIEAOBAHUE OPrdHOB
MAJIOTO Ta32), IPOTOKOJIB! ONEPATUBHOTO JIEYEHUA U IMCTONOTUYECKOIO UCCIEAOBAHMA. BBIIOMHEH PETPECCH-
OHHBII1 aHA/IN3 TIOJYYEHHBIX JJAHHBIX, ONPEAE/IEHD! CTATUCTHYECKN 3HAYMMBIE IPU3HAKH, Pa3pab0TaHa MaTeMa-
THUYECKAA MOJIEIIb IPOTHO3 prCKa passuTyd IO B OCTMEHOMAY3E.

Pesynbrarel. lccienoBaHue oKasano, 4T0 U30JIUPOBAHHAS OLEHKA U3YYEHHBIX JTA00PATOPHBIX MAPKEPOB
HE UMEET CTATUCTUYECKON 3HAYMMOCTH I ONpEAENEHUs pUCKa pazButys JOS B HOCTMEHOIIAY3€E; aKTyaIEH
MHOT'O(DAKTOPHBIN TTOAXO/] — OLIEHKA KOMOMHAIINY (DAKTOPOB.

BuiBogb1. Pa3paboTaHHAA MATEMATHYECKAS MOJENb NPOTHO3a passuThs [0S B MOCTMEHOMAY3€e MPOJIEMOH-
CTPUPOBA/IA MOBBIIEHNE 3P(EKTUBHOCTU MPOTHO3a pucka pa3suTus JOS y 60NbHBIX TOCTMEHONAY3AIbHO-
TO BO3PACT4, YyBCTBUTENBLHOCTD PA3PAO0TAHHOIO METOA COCTABMIIA 95 %, CIEUPUIHOCTD 85,7 %.
KiroueBsie €10Ba. JJOOPOKAUECTBEHHAS ONYXOMb IMYHUKA, TIOCTMEHOIAY3d, PUCK PA3BUTNS, MATEMATHIE-

CKad MOJCJIb.

INTRODUCTION

Ovarian neoplasms represent a common pa-
thology in women of late reproductive and post-
menopausal age. According to literature data, up
to0 25% of all female reproductive system neo-
plasms are ovarian tumors, with 45 % of ovarian
tumors being more frequently detected in peri-
and postmenopausal women [1; 2]. Given the in-
creasing life expectancy, high prevalence of be-
nign ovarian tumors (BOT) in postmenopause,
and low adherence to gynecologist visits in this
age group, risk factor stratification for BOT devel-
opment in these patients is particularly relevant.

Current scientific literature actively investi-
gates the etiology and pathogenesis of BOT in
postmenopause, debating the roles of environ-
mental factors, age, obstetric-gynecological and
somatic history, metabolic processes, micronutri-
ent/macronutrient deficiencies, hormonal imbal-
ances, etc. [2; 3]. Researchers are evaluating vari-
ous imaging modalities for uterine appendage
tumor prognosis: ultrasound (utilizing IOTA cri-
teria — International Ovarian Tumor Analysis; O-
RADS - Ovarian-Adnexal Reporting and Data
System; ADNEX model — Assessment of Different
Neoplasias in the Adnex), computed tomogra-
phy, and magnetic resonance imaging [3-5]. Se-
rological markers are being extensively studied
for ovarian tumor prediction, including cancer
marker 125 (Cancer Antigen 125, CA-125), insu-
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lin-like growth factor 1 (IGF-1), leptin, zinc, adi-
pokines, etc. Literature data indicate that patient
age, low vitamin D levels, elevated leptin, IGF-1,
and sex hormone-binding globulin (SHBG),
along with decreased blood zinc levels, may con-
tribute to various reproductive system neo-
plasms, including ovarian tumors [6-10]. How-
ever, despite widespread implementation of
comprehensive ovarian tumor screening pro-
grams, prediction remains an unsolved challenge —
no single diagnostic marker used in isolation can
effectively predict BOT development risk.

The objective of the study was to develop
a mathematical model for predicting the risk of
benign ovarian tumors (BOT) in postmenopause.

MATERIALS AND METHODS

A prospective study was conducted involv-
ing patients admitted to the gynecological de-
partment of Perm Regional Clinical Hospital.
The patients were divided into two groups: the
main group consisted of postmenopausal wom-
en with BOT (n = 40), and the comparison
group included postmenopausal women with-
out masses of the uterine appendages (n = 20).
Clinical and anamnestic data were analyzed,
and laboratory tests were performed to measure
levels of vitamin D, insulin-like growth factor 1
(IGF-1), leptin, zinc, estradiol, testosterone, sex
hormone-binding globulin (SHBG), and cancer
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marker 125 (CA-125). Results of instrumental
examinations (pelvic ultrasound), surgical
treatment protocols, and histological reports
were evaluated. Data were processed using Mi-
crosoft Excel (2010), StatSoft Statistica 6.0
(StatSoft, USA), and SPSS Statistics, version 22.0
(IBM Microsoft, USA). Statistical hypothesis test-
ing was performed using the chi-square test
(%), p-values, odds ratio (OR) with 95 % confi-
dence interval (CI), and risk ratio (RR) with
95 % CI. Intergroup comparisons of quantitative
variables were conducted using the Mann-
Whitney U-test. ROC curve analysis was em-
ployed to assess the relationship between sensi-
tivity and specificity of the studied parameters.

RESULTS AND DISCUSSION

The distribution of patients in the main
group by duration of postmenopause according
to the STRAW +10 (Stages of Reproductive Ag-
ing Workshop) scale was as follows: 77.5 %
(n = 31) of patients were at STRAW +2 stage
(x’ = 474; p <0.001), 20 % (n = 8) at STRAW
+1c stage (x'= 0.8, p = 0.009), and 25 % (n=1)
at STRAW +1b stage (x*= 0; p = 1.0). The com-
parison group’s postmenopausal age character-
istics were comparable to those of the main
group. Thus, BOT were more frequently detect-
ed in patients with late postmenopause. Nota-
bly, the majority of postmenopausal women
with BOT had no history of menstrual dysfunc-

2025 Volume XLI Ne 1

tion (92.7 %; p < 0.001), and over 90 % had ful-
filled their reproductive desires (p < 0.001).
Analysis of laboratory results demonstrated
that CA-125 was elevated in only one patient
from the main group with histologically verified
endometrioma; in all other cases, CA-125 levels
were within reference ranges in both study
groups. In the main group, estradiol levels were
normal in 92.5 % (p<0.001), with a mean value
of 155 pg/mL. FSH levels exceeded the age-
specific reference range in 17.5 % of BOT pa-
tients (p=0.018), averaging 57.5 mIU/mL. SHBG
levels were elevated in 5 % of the main group
(mean 61.1 nmol/L). Normal zinc levels were
recorded in 85 % of patients (p<0.001), with a
mean of 13.2 umol/L. Leptin levels did not ex-
ceed the norm in 75 % of the main group
(p<0.001), averaging 16.3 ng/mL. Vitamin D
deficiency was detected in 77.5 % of BOT pa-
tients (mean 22.1 ng/mlL). In the comparison
group, laboratory markers showed: vitamin D
deficiency in 66.7 % (p<0.001; mean
36.4 ng/mL); elevated FSH in 60 % (p=0.001;
mean 454 mIU/mL); normal estradiol in 80%
(0<0.001; mean 11 pg/mL); elevated leptin in
53.3 % (mean 9 ng/mL); SHBG above reference
values in 20 % (mean 96 nmol/L); and normal
zinc levels in 93 % (mean 15.7 pmol/L). Thus,
the study revealed that isolated assessment of
the studied laboratory markers lacks
statistical significance for determining BOT
development risk in postmenopause.

Characteristics of diagnostic parameter quality

Parameter AUC Odds Ratio 95 % CI for OR p-value
Age 0.69 5.11 (137,1904) 0005
Elevated CA-125 0.71 - - 0.002
Vitamin D 0.72 - - 0.002
SHBG 0.76 2333 (2.78;195.83) 0.000
IGF-1 0.74 21.71 (3.79; 124.54) 0.000
Leptin 0.67 517 (145; 1843) 0014
Free testosterone 0.65 467 (131; 16.6) 0.035
FSH 064 394 (1.12;13.83) 0.042
Estradiol 0.66 457 (128,16.38) 0022
Zinc 067 800 (2.13;30.00) 0016
Formula (1) 095 114.00 (1446; 898.62) 0.000
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The study focused on predicting BOT de-
velopment in  postmenopausal  patients
through analysis of a representative sample.
The research objective was formulated as fol-
lows: to identify combinations of independent
variables that optimally predict the dependent
variable. To test the hypothesis, integrated
ROC curves were constructed for these param-
eters. A combined model was developed to
improve performance, determining BOT pres-
ence in postmenopausal women based on the

studied variables (Table). The model achieved
92.59 % accuracy (sensitivity 95.0 %, specificity
85.71 %). The area under the ROC curve was
0.95, demonstrating high model efficacy de-
spite the small sample size. Model coefficients
were derived, followed by analysis of sensitivity
and specificity for the resulting multiparamet-
ric diagnostic index (p).

The mathematical model for predicting the
risk of benign ovarian tumors (BOT) in post-
menopause incorporates eight parameters:

1

p=
1+

o~ (F876+0.295+1.093,-0.1133,-0.0396,—0.0232.x5-+0.00396+0.159, ~0.135 x;) ?

where: p = risk of benign ovarian tumor (BOT) development in a woman; e = base of natural loga-
rithm; x; = age (years); x, = CA-125 level (U/mL); x5 = vitamin D level (ng/mL); x, = SHBG level
(nmol/L); x5 = IGF-1 level (ng/mL); xs = FSH level (mIU/mL); x, = estradiol level (pg/mL);

Xg = zinc level (umol/L).
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Fig. ROC curve for the modiel identifying benign ovarian tumors (BOT) based on patient age and the integrated index:
for Formula (1) AUC = 0.95; for the ‘age” parameter AUC = 0.69
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A p-value of 0.55 or higher predicts high
risk of benign ovarian tumor (BOT) develop-
ment in postmenopausal women, while
p < 0.55 indicates low risk of BOT in postmen-
opausal patients.

Thus, the efficacy of the integrated index
calculated using Formula reached 92.59 %
(sensitivity 95.0 %, specificity 85.71 %), outper-
forming individual parameters. The area under
the integrated ROC curve was 0.95, confirming
the high diagnostic quality of the composite
index (Figure).

Thus, the area under the ROC curve (AUC)
of 0.95 demonstrates the high diagnostic quality
of the integrated index and characterizes the
developed model as a highly effective method
for predicting benign ovarian tumor (BOT) risk
in postmenopause.

CONCLUSIONS

The mathematical model for predicting
benign ovarian tumor (BOT) development in
postmenopause, developed through this study,
demonstrated improved efficacy in risk prog-
nosis for postmenopausal patients. The results
confirm the relevance of a multifactorial ap-
proach-assessing factor combinations—as no
single marker in isolation provides sufficient
screening sensitivity for postmenopausal BOT
risk. Based on the prognosis, high-risk patients
can be identified and actively monitored in
outpatient settings.
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PRACTICAL ASPECTS OF ENDOMETRIOSIS TREATMENT
IN PATIENTS OF REPRODUCTIVE AGE

E.G. Kobaidze*, V.S. Sheludko, N.V. Statnykh, D.A. Stepanova, M.R. Fairushina
Ye.A. Vagner Perm State Medical University, Russian Federation
ITPAKTUYECKHUE ACITEKTDBI IEYEHUA DHIOMETPHO3A
BOJIbHBIX PEITPOAYKTUBHOI'O BO3PACTA

E.I. Kobauose*, B.C. Illenyosko, H.B. Cmamnsix, /].A. Cmenanoea, M.P. @aipymuna

Iepmckuii 20cyoapcmeenoiii MeOUUUHCKULL yHusepcumem umeny axaoemuxa E.A. Baznepa,
Poccutickasn Qeoepaus

Objective. To compare the effectiveness of various methods of combined treatment of patients with ovar-
ian endometriosis.

Materials and methods. The results of a retrospective study of clinical manifestations and effectiveness
of various drugs for the treatment of patients with ovarian endometriosis in the postoperative period are
presented in the article. All patients were divided into 4 groups: group I included patients who were treat-
ed for endometriosis with dienogest (n = 29), group I consisted of patients who received combined oral
contraceptives with gestogen component represented by dienogest (r = 38), patients from group III were
administered gonadotropin-releasing hormone agonists (GnRH a) "Buserelin-depot" 1 injection per
month for a 6-month course (7 = 15); 94 patients from group IV had a history of endometriosis, but did
not receive hormone therapy for various reasons.

Results. The study revealed more women with fertility disorders in group IV — up to 43.6 = 100% (p < 0.001),
primary and secondary infertility lasting up to 4.7 % 1.2 years was noted. Patients who received hormone therapy
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had a more realized reproductive history than those who refused treatment for various reasons. Dysmenorrhea in-
cidence was higher in patients who did not receive hormone therapy — up to 24.5+8.7 %, chronic pelvic pains
were more frequent in women from group IV (patients who did not receive hormone therapy) as well — up to
83.0 £7.6%. In patients treated for endometriosis with dienogest and GnRH agonists (Buserelin-depot) the longest
relapse-free period was noted.

Conclusions. The study showed that the results of the medication therapy, carried out for external endome-
triosis, ovarian endometriosis in particular, in the postoperative period, were different. The use of GnRH ago-
nists and dianogest in postoperative treatment effectively reduced the frequency of endometriosis recurrence
in women.

Keywords. Ovarian endometriosis, surgical treatment, hormone therapy, recurrence.

Henpb. CpaBHUTD 3(PPEKTUBHOCTb PA3TUYHBIX METOJ0B KOMOMHUPOBAHHOIO JIEYEHNS MTALIMEHTOK, CTPAJAI0-
IIUX SHIOMETPUO30M ANYHHKA.

MaTtepuanbl H METOABL. [IPUBOAATCA JAHHBIE PETPONPOCIEKTUBHOIO UCCIEAOBAHMSA, I7IE U3YJAINCh KIN-
HUYECKHE TIPOABNEHUA U 3(PMEKTUBHOCTb PA3HBIX MPENAPATOB I JIEYEHNS OONBHBIX SHOMETPUO30M AUY-
HUKOB B IIOCTONEPALOHHOM IIEpUOZe. BeeX MaMEHTOK pacpeaeIuIy Ha Y€ThIPe IPyIEL: [ rpyminy cocra-
BW/IM JKCHIIMHBL, KOTOPHIE C LEBI0 TEPAINK 3HAOMETPHO3A IOMYYAId AUEHOreCT (1= 29), MalUEHTKH
II rpymIIIbl NPUHUMAIM KOMOMHUPOBAHHBIE OPAJIbHBIE KOHTPALIENTHBEL, B KOTOPBIX IECTOIEHHBII KOMIIOHEHT
ObLI NPEACTABNEH JueHorecToM (72 = 38), obcaeayembiM 11 rpymisl HA3HAYATM arOHUCTBI TOHAOTPONUH-
pumsuHr-ropMona  (al'uPl) «BycepenH-€eno> mo OfHOM MHBEKIUM B MECAL, KypC — IIECTb MECALEB
(n=15); IV rpymmy cocrasuiy 94 XKeHIINUHBL, UMEBIINE SHAOMETPHO3 B AHAMHE3E, OHAKO 110 PA3HBIM IIPH-
YUHAM HE [OJTy44BIINE TOPMOHOTEPAIIHNIO.

Pesyiaprarel. O6HApYXKeHO, 410 B IV Ipynme ObUIO OOJBIIE KEHIIUH C HAPYIIEHUEM (DEPTHIBHOCTH —
436+10,0% (p <0,001), y KOTOPBHIX OTMEYAIOCH NEPBUYHOE U BTOPUYHOE GECIVIONHE JUTUTEIBHOCTBIO
4,7 £ 1,2 ropa. [TalMEHTKY, KOTOPBIE MOMYYAIH TEPAMUIO TOPMOHANILHBIMY IIPENAPATAMH, UMENU B OOJIbIIEN
CTENEHN PEATU30BAHHBIA PENPOAYKTUBHBIY AHAMHES, YEM T€ KEHIVHEL, KOTOPHIE 110 PA3HBIM IPUYUHAM OT-
KA3bIBAIMCh OT JIEYEHHA. JACTOTA BCTPEYAEMOCTH AUCMEHOPEN ObUIA BBIIE B IPYIIIE MALMEHTOK, HE IIOMY-
YaBIIMX FOPMOHOTEPAIHUIO, — 24,5 + 87 %, KpoMe TOro, 3260/1EBAEMOCTh XPOHUUYECKOH TA30BOH GOJbIO TIpe-
MMYIIECTBEHHO OblMd CBOMCTBEHHA JKEHIMHAM [V Ipynmel (HE MOMyYaBMIMM TOPMOHOTEPAIHIO) —
83,0+ 7,6 %. Y GONBHBIX, TMOJIYYABLINX C LEABIO TEPATNN IHAOMETPUO3a AMYHUKOB ArueHorect u aluPT, or-
MEYAETCS CaMBbli JUTUTEIBHBIN OE3PELU/IUBHBIN TIEPHO,

Boisozpl. IIpoBEICHHOE NCCIEAOBAHNE TIOKA3ANI0, YTO YCIEX MEAUKAMEHTO3HON TEPAINH, IIPOBOAUMON 110
IIOBOJY HAPYKHOI'O SHAOMETPUO34, B YACTHOCTH SHAOMETPHO32 ANYHUKOB, B IOCIEONEPALUOHHOM IIEPHOAIE
pasimuyeH. [IpuMeHenne B OCIEONEPAIUOHHOM eYeHI ArOHUCTOB THPT 1 Ananorecta 3(hQEKTUBHO CHU-
KAJI0 4ACTOTY PELMAMBA SHAOMETPUO3A Y KEHIIUH.

Kirouessie ¢10Ba. DHIOMETPHO3 AMYHUKOB, OLIEPATUBHOE JIEYEHUE, TOPMOHAIBHAA TEPAIINS, DELI/UB.

INTRODUCTION Ovarian damage in young women leads to the

formation of adhesions, the development of

The relevance of the issue of endometri-
osis therapy is due to the significant increase
in the proportion of women of fertile age
with this pathology. Ovarian endometriosis
can be considered the most common form of
this disease in women of reproductive age.
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infertility, and the appearance of chronic pel-
vic pain, which becomes a deep social and
economic problem. Despite advances in the
treatment of common forms of endometrio-
sis, they are characterized by a high recur-
rence rate [1-3].
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Although endometriosis was described
more than 100 years ago as «endometrium-like
tissue» outside the uterus, many questions re-
garding the diagnosis and treatment of this dis-
ease remain today. It is known that studying the
pathogenesis of any disease provides opportuni-
ties to improve therapy, but the pathogenetic
mechanisms of this pathology are still being
discussed. According to modern scientific litera-
ture and clinical recommendations, therapy for
ovarian endometriosis includes both surgical
methods and medications, or a combination of
both. Drug therapy is used to relieve pain, pre-
vent new lesions or relapses, and can be pre-
scribed as independent treatment or as the sec-
ond stage after surgery.

According to studies conducted in Russia,
only up to 24 % of women receive hormone
therapy for endometriosis among those for
whom it is indicated [4]. It is possible that the
patient's own wishes may be the reason for re-
fusing this type of therapy.

The aim of the study is to compare the ef-
fectiveness of various methods of combined
treatment for patients with ovarian endome-
triosis.

MATERIALS AND METHODS

A retrospective analysis was conducted of
cases of the external form of endometriosis,
particularly endometriomas, in 176 patients
who underwent surgical treatment in the gyne-
cology department of the Perm Regional Clini-
cal Hospital between 2021 and 2023. The pa-
tients were hospitalized on a planned basis, and
each woman had histologically verified ovarian
endometriosis after surgery. According to the
treatment for endometriosis provided at the out-
patient stage (before hospitalization), all patients
were divided into four groups: group 1 consisted
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of women who received dienogest for endome-
triosis therapy — 5 mg per day for 12 months
(n=29); patients in Group II took combined
oral contraceptives (COCs) with dienogest as
the gestagen component for 12 months
(n = 38); Patients in Group III were prescribed
gonadotropin-releasing  hormone  agonists
(GnRH-2), «Buserelin-depot», one injection per
month, the course lasted for six months
(n = 15). The indication for hormone therapy
in all groups was severe dysmenorrhea. Group
IV consisted of 94 women with a history of en-
dometriosis but who did not receive hormone
therapy for various reasons.

The analysis of medical records was cat-
ried out using a specially designed form. To
determine the normality of the distribution,
the Shapiro-Wilk test was used during the sta-
tistical processing of the material. To assess the
statistical significance of differences (p) in in-
dependent samples for quantitative traits (with
4 normal distribution), a comparison of means
(M) was used with the help of parametric cri-
teria — the two-sample #-test. In the absence
of a normal distribution, the Mann-Whitney
U-test was applied. For multiple comparisons
(three or more samples), the Kruskal-Wallis
test was used [5]. Differences were considered
significant at the significance level of p < 0.05.
In the text and tables, the mean and relative
values obtained from the samples were pre-
sented (for the purpose of generalizing the
conclusions to the general population) in the
form of confidence (95 %) intervals: mean val-
ues — M = 2m, relative values — % = 2m (per
100 % 2m).

RESULTS AND DISCUSSION

The average age of patients receiving
dienogest was 30.3 = 1.3 years, COCs —
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32.8 £ 2.4 years, GnRH-a — 48.1 = 3.4 years.

tory than women who refused treatment for

The average age of patients who did not re-  various reasons.

ceive hormone therapy was 32.5 = 1.4 years
(Table 1).

Thus, doctors at the outpatient level
recommended GnRH-a («Buserelin-depot»)
mainly to older patients with endometriosis,
although according to the instructions it does
not have age restrictions for patients with this
pathology.

An analysis was made of clinically signifi-
cant indicators of concomitant somatic pathol-
ogy in the examined patients: no statistical dif-
ferences were found between the groups. The
most common concomitant pathologies were
diseases of the stomach and intestines, and dis-
orders of fat metabolism. However, it should be
noted that there were no women with obesity
of the 2nd and 3rd degree in the groups.

Analysis of obstetric and gynecological
history showed that in group IV there were
more women with fertility disorders: in particu-
lar, 43.6 £ 100 % (p < 0.001) had primary and
secondary infertility lasting up to 4.7 = 1.2 years.
Thus, those patients who received hormonal
drugs had a more significant reproductive his-

Caesarean section in the groups did not
have statistical significance. Operations on the
pelvic organs and ovaries in the anamnesis
occurred in 28-70 % of cases (Table 2).

Thus, most patients with external endo-
metriosis had one or another surgery on the
pelvic organs before the current surgery (in all
groups). Abnormal uterine bleeding (AUB) be-
fore surgery was detected with the same fre-
quency in all groups. At the same time, scanty
dark-colored bloody discharge before men-
struation was noted in 6.5+ 6.5 % of patients
in group I (one patient), 13.2+10.7% in
group II (five), 17.6+17.1% in group III
(two), and 6.4 + 4.9 % in group IV (six), which
did not show the statistical significance of this
symptom in patients with verified external
endometriosis (p < 0.878). The incidence of
dysmenorrhea was more pronounced in the
group of patients who did not receive hormone
therapy - 245+87% of cases (Table 3).
Chronic pelvic pain (CPP) was detected mainly
in patients in group IV (who did not receive
hormone therapy) — 83.0 + 7.6 % (figure).

Table 1

Clinically significant signs of patients with endometriosis (1), % * 2m (M % 2m)

Group
Sign I, 1L, 11, IV, b P D P
n=29 n=33 n=15 | n=94 | P= | P | Pn
Average age of N N 0071 | <0.001 | <0.001 | <0.001
patients 0315 | 328x24 | 48134 1 325141 o001 | 0852 | 0030
History of somatic
Eﬁgﬁﬁggya O ) ) ) Gy | o761 | oar | oo | o
tinal discases, cardio- 516%173 | 474+159 | 588+227 | 33095 | 0656 0.196 0.128
vascular diseases)

Note: statistically significant results are highlighted in bold font; * — comparison using the Kruskal—

Wallis test.
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Table 2
Features of the obstetric and gynecological history of patients
with endometriosis (1), % + 2m (M % 2m)
Group
Sign I, 1L, 10, v, Pre P P P
n=29 | n=38 | n=15 | n=o04 | Do | P | P
Infertility (primary and ) @) ) (41 0899 | 0937 | 0.022 <0.001
secondary) 65+65 | 53+53 |118+118[436+100| 0862 | 0.001 | 0.001 )
o @) ) 3 43) 0.034 0.396 0.010
No pregnancy in history 258+152| 26=26 |235+196|457+101| 0400 | <0.001| 0013 | %001
e ©) 2 ©) (61) 0030 | 0158 | 0059
No childbirth in history 323£162| 53+53 [412+227| 64996 | 0892 | <0.001| 0.007 | <001
. ‘ @ ©) ©) (13) | 0869 | 0601 | 0657
History of cacsareansection | 101155 11395107 | 118118 | 138470 | 0701 | 0835 | 0908 | °03
History of surgery on pelvic or-
. . (15) (11) (11) 27) 0112 | 0.012 | 0.006
f;sntss due toadhesions, ovarian | 5, £y 1751 939+ 144 | 7064210 | 287491 | 0245 | 0980 | o062 | %0
History of endometriosis in com- ©) (11) (10) “@ 0195 | 0034 | <0.001 0.002
bination with uterine fibroids 129+£116|280+144 | 647+221| 43+41 | 0.001 | 0.027 | 0621 )
No concomitant gynecological )] (10) 3 (31) 0737 | 0183 | 0.012 0060
pathology 290%157 263+ 140 | 118+18 | 330+95 | 0379 | 0194 | 0147 '
Table 3
Clinical manifestations of endometriosis in patients (1) % * 2m
Clinical Group
manifes I, 1L, 111, Iv, P} P P P
tations n="29 n=>383 n=15 n="94 Pros P P
4) (11) 6) (78) 0291 | 0805 | 0.002
CPP 161£127 | 289+144 | 353+221 | 830+76 | 0295 | <0.001 | <0.001 | < %00
[0) (12) ) (23) 0215 0161 | 0270
AUB 1612127 | 316+148 | 118118 | 245+87 |0701| 0523 | 0386 | C4!
©9) (1) 4) (23) 0884 | 0898 | 0.892
Dysmenorrhed |55 35 165 | 289+ 144 | 2044210 | 245+87 |0814| 0ess | oso4 | 0948
. 3) ©) 0 o) 0573 | 0508 | 0933
Dyspareunia 11593116 | 184+123 | 118+118 | 53+45 |0843| 0240 | 0683 | 07

Note: * — comparison using the Kruskal-Wallis test; CPP — chronic pelvic pain; AUB — abnormal uter-

ine bleeding,

It was found that patients were referred for
surgical treatment with ovarian masses averag-
ing 4.0-5.6 c¢m in size, and pain syndrome was
present in a statistically insignificant number of
patients. Thus, in most cases, the indication for
surgical treatment was the presence of an ovari-

an mass, rather than pain syndrome or fertility
disorders.

The duration of the recurrence-free period
was assessed in patients with a history of hormone
therapy for ovarian endometriosis and without it,
taking into account the size of the formation and
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the duration of treatment (Table 4). Regardless of
the chosen drug for treatment, the recurrence rate
in the groups did not have a statistical difference.
The nature of the endometriosis lesion of the ova-
ries — unilateral or bilateral — also did not have a
significant impact on the recurrence rate.

90,00 % 83%

80,00 %

70,00 %

60,00 %

50,00 % 43,60 %

0

oo

2000% _ 1610% 8

10,00% 6:50% 530-% :

0,00% . -
Group 1 Group 2 Group 3 Group 4
(n=29) (n=38) (n=15) (n=94)
M Infertility W CPP

Fig. The incidence of infertility and chronic pelvic
pain (CPP) in the groups

Thus, the patients who received dienogest
for the treatment of ovarian endometriosis
(5 mg, course lasted for more than six months)
less frequently had a history of chronic pelvic

pain. In addition, they had a lower recurrence
rate compared to the group of those examined
who received combined oral contraceptives.
However, women who took GnRH-a (“Busere-
lin-depot”) showed the longest relapse-free
period: even when compared with dienogest,
the duration of the pain-free period averaged
15 years.

CONCLUSIONS

The study showed that the success of drug
therapy for external endometriosis, in particu-
lar ovarian endometriosis, differs in the post-
operative period. The use of GnRH agonists, in
particular “Buserelin-depot”, in postoperative
treatment effectively reduced the recurrence
rate of endometriosis in women. An important
result is the absolute reduction in the risk of
repeated cystectomies for several years on av-
erage after surgery. This means that the loss of
ovarian reserve in this cohort of patients was
minimized.

Table 4
Recurrence rate in groups of patients with ovarian endometriosis
(n) % £ 2m (M £ 2m)
Group
Clinical sign I, I, 11, IV, P} Do P P’
n=29 n=38 n=15 n=o4 | Do | P=o | Pw
) 5) 0 27) 0662 0715 | 0171
Recurrence 907497 | 132+107 | 118=118 | 287£91 |0990| 0162 | 0076 | %17
Size of 0.001| 0497 | 0.030 | 0.002
endometrioma 40£05 5505 56+09 47+04 0.001 | 0.016 0.200
Bilateral ovarian 6) @ D ) 0874 | 0508 | 0857 0717
endometriosis 226+ 145 184+ 123 118+118 06£59 [0450| 0427 0.367 '
Duration of 0761 | 0.027
+ + + -
therapy, months 96+ 14 105+20 64+09 0.001 | <0.007 | <0-001 | <0.001
Duration of re-
lapse-free period, 70+ 14 5719 150+ 0.0 30+14
years

Note: " — comparison using the Kruskal—-Wallis test.
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There is experience in the literature on
studying the long-term safety and tolerability of
the drug. The postoperative use of Buserelin-
depot for endometrioid cysts is described in
works [5-7]. Data on reducing the risk of re-
lapse are also provided in studies [8-10], which
is consistent with our results. Dienogest demon-
strated a long anti-relapse effect compared to
combined oral contraceptives (COCs). It is
worth noting that the recommendation of
drugs in this group (COCs) is justified only if
patients with endometriosis have indications
for contraception (according to the instructions
for the drug).
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Objective. To assess the effect of coronavirus infection on the development of true arthritis in patients with
post-COVID joint syndrome

Materials and methods. Factors contributing to the development of true rheumatic disease in patients
with confirmed coronavirus infection were evaluated in a prospective cohort study. General clinical and im-
munological tests, including markers of rheumatoid arthritis were determined.

Results. On the basis of the results of this study, it was found out that COVID-19 may act as a trigger for au-
toimmune diseases.
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Conclusions. The results of the study indicate the trigger role of COVID-19 in the development of autoim-
mune diseases. Preventive measures aimed at early detection of rheumatoid arthritis among patients with
SARS-CoV-2 are control of leukocyte count and rheumatoid arthritis markers. A follow-up with a rheumato-
logist with a periodic monitoring of clinical and immunological parameters is recommended if joint syn-
drome is revealed.

Keywords. COVID-19, post-COVID syndrome, autoimmunity, immune disorders.

Iennb. OueHKa BIUAHUA KOPOHABUPYCHOM MH(EKIMU HA PA3BUTHE UCTUHHOIO APTPUTA Y MALUEHTOB C
IIOCTKOBUJHBIM CYCTABHBIM CHHJDOMOM.

Marepuansl H METOABL Y IALUEHTOB C MOATBEPKICHHON KOPOHABUPYCHOM MH(EKLMEH B POIIEKTUBHOM KO-
TOPTHOM HCCIIE/I0BAHHY OLIEHUBUIACh (DAKTOPBI, CIOCOOCTBYIOMUE PA3BUTUIO UCTUHHOTO PEBMATHUYECKOTO 3200~
neBanys. OnpefieIeHb! OOIEKTMHIYECKUE X IMMYHOIOTYECKHE TECThI, MAPKEPBI PEBMATOUIHOIO APTPUTA.
Pesyaprarpl. [10 pe3yIbTaTaM IIPOBEACHHOIO MCCIEAOBAHMA YCTAHOBIEHO, 9T0 COVID-19 MOXET BBICTY-
IUTb B POJIM TPUITEPA AYTOUMMYHHBIX 3400/IEBAHHIL

Bu1BOABI. Pe3ynbTaTsl MPOBEEHHOTO UCCIEA0BAHMUS YKA3BIBAIOT HA TPUITEPHYIO posb COVID-19 B pas-
BUTUM ayTOUMMYHHBIX 3200/1€BaHUM. [IpOPUIAKTUYECKUM METOZAMH, HAIPABICHHBIMY HA PAHHEE Bbl-
ABNICHUE PEBMATOMAHOIO APTPHUTA CPean MAauueHTOB ¢ SARS-COV-2 4BIAETCA KOHTPOJb MOKA3aTeneH
JIEVIKOLIUTOB, MAPKEPOB PEBMATOMAHOIO apTPUTA. [IpU BHIABICHUU CYCTABHOIO CHMHAPOMA PEKOMEHJIO-
BAHO HAOJIOJEHHE Y PEBMATOJIONA C NIEPHOAUIECKUM KOHTPOJIEM JIAHHBIX KIMHUYECKUX U UMMYHOJIO-

IMYECKUX MTOKA3aTEEH.

Kirogessie ¢1oBa. COVID-19, NOCTKOBUAHBIY CHHAPOM, 4YTOUMMYHUTET, IMMYHHBIE HADYIICHHA.

INTRODUCTION

Autoimmune rheumatic diseases (ARDs)
are chronic conditions with a multifactorial
mechanism. Gender differences play a signifi-
cant role in their development, with a high
prevalence among women, accounting for 78 %
of all ARD cases. Recently, changes in the mi-
crobiome have also been recognized as one
of the contributing factors to the development
of immune-mediated inflammatory rheumatic
diseases (IMIRDs) [1]. Despite the fact that ARDs
are diagnosed in 5 % of the population, there
is currently a steady increase in the incidence of
these pathologies [2].

During the COVID-19 pandemic, it was
hypothesized that the onset of ARDs could be
associated with virus-induced autoimmunity.
This process may occur through various mech-
anisms, including molecular mimicry and
breakdown of immune tolerance [1, 3]. Howev-
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er, the role of viruses in the development of
autoimmune diseases is not yet fully understood
and requires further investigation. The trigger-
ing role of COVID-19 in the development of
ARDs is most likely linked to hyperproduction
of proinflammatory cytokines (IFN-y, IL-1, IL-6,
IL-12, and TNF-o) and chemokines (CCL2,
CXCL10, CXCL9, and IL-8), leading to a “cyto-
kine storm”. In the treatment of rheumatic
diseases, these cytokines are key therapeutic
targets [4].

Scientific literature describes cases of post-
viral arthritis following infections such as hepatitis
C and alphaviruses. For example, arthritis with
regressing clinical manifestations has been ob-
served in parvovirus B19 infection, hepatitis B,
and rubella [5]. COVID-19 is frequently associated
with arthralgia and myalgia, occurring in 44 % and
15% of cases, respectively [6]. Moreover, studies
have shown that arthralgia persists in 27.3 % of
cases even two months after COVID-19 [7].
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One of the manifestations of autoimmunity
characteristic of SARS-CoV-2 is the detection of
autoantibodies. Specifically, antinuclear antibod-
ies were found in 30 % of COVID-19 convales-
cents. Antinuclear factor was detected in 57.6 %
[8; 7). Cases of rheumatoid arthritis (RA) devel-
opment following SARS-CoV-2 infection have
been described. These cases were characterized
by positive rheumatoid arthritis markers such as
rheumatoid factor (RF) and anti-cyclic citrulli-
nated peptide antibodies (ACPA) [4; 9]. According
to the COVID-19 Global Rheumatology Alliance
(GRA) registry, among 7,263 COVID-19 patients,
2956 (40.7%) had RA, 1,794 (17.73%) had
systemic lupus erythematosus, 713 (7.05 %) had
spondyloarthritis, etc.'

The phenomenon of RA onset in patients
previously negative for RA markers via a citrulline-
independent pathway requires further investiga-
tion [5]. Some patients continue to exhibit signs of
autoimmunity after SARS-CoV-2 infection, with a
subset developing autoimmune diseases. Several
studies confirm an association between COVID-19
and the development of autoimmune diseases,
including RA [10]. Rheumatoid arthritis is a multi-
factorial disease with genetic predisposition, char-
acterized by systemic manifestations [11]. Investi-
gating the impact of novel coronavirus infection
on RA development is particularly relevant for
analyzing persistent joint syndrome in patients
during the post-COVID period.

The objective of the study was to assess the
impact of coronavirus infection on the devel-
opment of true arthritis in patients with post-
COVID joint syndrome.

'Data from The COVID-19 Global Rheumatology
Alliance  Global Registry, available at: https://
rheumcovid.org/updates/combined-data.html.

2025 Volume XLI Ne 1
MATERIALS AND METHODS

A prospective cohort study was conducted
involving 1,014 patients from the clinical regis-
try of SARS-CoV-2 PCR-confirmed cases. The
study evaluated rheumatologic history data
from outpatient records. Laboratory tests were
performed including peripheral blood parame-
ters and immunological assays.

Inclusion criteria: PCR-confirmed SARS-
CoV-2 infection, chest CT (MSCT).

Exclusion criteria: Patients with docu-
mented history of autoimmune rheumatic, he-
matologic, or oncologic diseases; patients with
elevated acute-phase reactants according to
outpatient records.

Statistical analysis was performed using
StatTech v. 4.7.1 software (developer: StatTech
LLC, Russia). Quantitative parameters were as-
sessed for normal distribution using the
Shapiro-Wilk test (for sample sizes <50) or
Kolmogorov-Smirnov test (for sample sizes >50).
For non-normally distributed data, quantitative
variables were described using median (Me)
with lower and upper quartiles (Q,—Q;). Cate-
gorical data were presented as absolute values
with percentages. 95 % confidence intervals for
proportions were calculated using the Cloppet-
Pearson method. Between-group comparisons
of non-normally distributed quantitative varia-
bles were performed using the Mann-Whitney
U-test. The direction and strength of correlation
between two quantitative variables were as-
sessed using Spearman’s rank correlation coeffi-
cient (for non-normally distributed parame-
ters). A predictive model for quantitative out-
come dependence on factors was developed
using linear regression. The discriminative abil-
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ity of quantitative predictors was evaluated us-
ing ROC curve analysis. Optimal cut-off values
were determined by Youden’s index. Statistical
significance was set at p<0.05.

RESULTS AND DISCUSSION

According to the clinical registry of 1,014
COVID-19-confirmed patients, joint syndrome
was detected in 283 cases. The median age was
45 years (36.0-55.0), with statistically significant
evidence that joint syndrome development was
associated with younger age (p<0.001). Patients
in this group were monitored for 9 months, with
evaluation of peripheral blood and biochemical
parameters. Immunological tests-rheumatoid
factor (RF), anti-cyclic citrullinated peptide anti-
bodies (ACPAs), and antinuclear factor (ANF)-
were performed in both patients with joint syn-
drome and those without it but with confirmed
COVID-19 infection who consented to addition-
al testing. Patients with persistent joint syndrome
were recommended periodic rheumatologist
follow-ups every 3 months, with laboratory pa-
rameter monitoring. Gender-based distribution
and immunological marker profiles were ana-
lyzed. ANF was detected in 271 patients with
joint syndrome and in 125 COVID-19 patients
without rheumatologic symptoms but with iden-
tical clinical and laboratory parameters. Among

joint syndrome patients, 30.3 % had ANF titers
>1:160, showing statistically significant evidence
(p<0.001). No statistical significance was found
for other immunological markers. Over the
9-month period, RA was confirmed in 26 pa-
tients with joint syndrome. Gender distribution:
8 men (30.8 %) and 18 women (69.2 %), with no
statistical significance. In patients with available
immunological test results from the COVID-19
registry, statistical significance was observed in
the association between RA development and
REF/ACPASs (Table 1).

In patients with confirmed RA during the
post-COVID period among those with joint
syndrome, ANF was detected in 9 individuals
(36 %), while ACPA positivity was observed in
12 % (48 % of RA patients). RA was significant-
ly more frequent in the group with positive RF
and negative ACPA (p<0.001). The odds of RF-
positive RA were 16.700 times higher com-
pared to the non-RA group, with statistically
significant difference in odds (95 % CI: 6.844—
40.750). For ACPA-positive patients, the risk of
RA development was 27.860 times higher
(95 % CI: 10.371-74.839). No statistically sig-
nificant differences in ANF were found when
comparing RA groups (p=0.246) (method used:
Pearson’s chi-square test). Statistically signifi-
cant differences were also identified in periph-
eral blood parameters (Table 2).

Table 1
Descriptive statistics of categorical variables by RA status
. RA, 72 (%)
Indicator Category Not confirmed Confirmed p
ANF ANF-negative 193 (52.0) 16 (64.0) 0246
ANF-positive 178 (48.0) 9 (30.0) '
RF RF-negative 310 (904) 9 (30.0) <0.001°
RF-positive 33 (9.0) 17 (64.0) '
ACPA ACPA-negative 332 (96.8) 14 (52.0) < 0.001*
ACPA-positive 11.(32) 12 (48.0) '
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Table 2
Analysis of peripheral blood parameters by RA status
Parameter Category PA )%
Me Q-0 n
WBC, 103/uL RA not confirmed 55 35-87 983 < 0.001*
RA confirmed 35 2.7-5.3 26 '
Hb, g/L RA not confirmed 131.0 121.0-143.8 982 .
: <0.001
RA confirmed 116.0 99.5-128.0 26
RBC, 106/uL RA not confirmed 4.6 4.0-49 976 0010°
RA confirmed 4.2 34-4.0 26 '
Lymph, % RA not confirmed 236 14.2-32.7 980 0463
RA confirmed 22.1 15.0-29.1 26 '
Platelets, 10%/uL RA not confirmed 181.0 153.0-247.0 982 0.126
RA confirmed 161.0 23.8-2515 26 '
ESR, mm/h RA not confirmed 18.0 8.0-30.0 981 <0001°
RA confirmed 31.0 17.2-48.2 26 '

Note: " indicates statistically significant differences (p<0.05).

Comparative analysis of white blood cells
(WBC), hemoglobin (Hb), red blood cells (RBC),
and ESR by RA status revealed statistically signifi-
cant differences (p<0.001). Alongside immuno-
logical markers, WBC levels — detectable during
acute COVID-19 — may serve as predictive
markers for autoimmune disease development.
Elevated ESR was also identified as a predisposing
factor for autoimmunity (Fig. 1, 4, b).

Of particular interest are the results from
the analysis of biochemical parameters in
COVID-19 registry patients with confirmed RA.
Evaluation of AST, ALT, creatinine, and total pro-
tein by RA status revealed statistically significant
differences (p<0.001). RA patients exhibited
lower AST, ALT, and total protein levels, though
all values remained within reference ranges. No
statistically significant associations were found
for acute-phase reactants (ferritin and CRP) as

potential arthritis-promoting factors. Statistically
significant differences (p<0.001) were observed
in D-dimer levels by RA status (Fig. 1, ¢).

Patients also underwent evaluation of RA de-
velopment odds depending on administered drug
therapies: antiretroviral therapy (ART), interleu-
kin-6 inhibitors (IL-6i), and antimicrobial agents.
When assessing the odds, the ART group showed
1.267 times higher odds of RA compared to the
non-RA group, though these odds differences
were not statistically significant (95 % CL 0.074-
21.801). Similarly, no statistically significant odds
differences were found in either the IL-6 inhibitor
group or the antimicrobial agents group
(OR=10.763; 95 % CL 0.260-2.239).

When assessing sex/age characteristics in
the RA group, no statistically significant differ-
ences were identified (p=0.146) (method used:
Pearson’s chi-square test). However, women had
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1.851 times higher odds of RA development
compared to the control group, though these
odds differences were not statistically significant
(95 % CI: 0.797-4.298).

When assessing RA development risk rela-
tive to lung involvement severity based on CT
findings, no statistically significant differences
were established (p=0.289) (method used: Pear-
son’s chi-square test).
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Fig. 1. RA dependence: a — on WBC level; b — on ESR
level; ¢ — on D-dimer level

We analyzed rheumatoid arthritis devel-
opment among patients with joint syndrome
following novel coronavirus infection. In the
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group of RA patients with a history of post-
COVID joint syndrome, statistically significant
differences were identified (p<0.001) (method
used: Fisher’s exact test). All 26 RA cases
were confirmed in the joint syndrome group
(Fig. 2). The arthralgia group showed
143.488 times higher odds of RA development,
with statistically significant odds differences
(95 % CL: 8.714-2362.817).

100,0
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25,0

Proportion of observations, %
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RA

Joint pain syndrome
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[] Pain syndrome +

Fig. 2. Association between RA and joint syndrome in
the post-COVID period

The study results incorporating laborato-
ry, clinical, and immunological test data
demonstrated that COVID-19 may trigger de-
velopment of true rheumatic autoimmune dis-
ease. The obtained data show that rheumatoid
arthritis risk is particularly pronounced in pa-
tients with post-COVID rheumatologic mani-
festations and is associated with joint
syndrome developing de novo during or after
coronavirus infection. Predictive  factors
contributing to rheumatoid arthritis develop-
ment include leukocyte levels below
3.5 thousand, elevated ESR, and positivity for
RA-characteristic serological markers.
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CONCLUSIONS

Preventive measures aimed at early identi-
fication of at-risk patients for RA development
following coronavirus infection include moni-
toring of laboratory parameters, immunological
tests, and clinical examination findings. Further
investigation of this issue is warranted due to
the increasing incidence of autoimmune diseas-
es, necessitating in-depth analysis of potential
triggers such as COVID-19.
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Objective. To develop a method of predicting fibrosis risk in women with non-alcoholic fatty liver disease
(NAFLD) and postmenopausal obesity.

Materials and methods. 70 patients with NAFLD and postmenopausal obesity with an average age of 51.0
(49.0-52.0) participated in the study. Hepatic steatosis signs were confirmed by ultrasound examination after
other causes of its development had been excluded. The count of thrombocytes, glucose concentration, as-
partate aminotransferase (AST) and alanine aminotransferase (ALT) activity were determined and body mass
index (BMI), steatosis index HSI and fibrosis indices APRI and FIB4 were calculated in all the patients.
Results. The patients with NAFLD and postmenopausal obesity were divided into 2 groups: with a high fibro-
sis risk and with a low one. Women with a high fibrosis risk were significantly older (p=0,044), had a lower
number of thrombocytes (p<0,001), and a higher glucose concentration (p=0,046) and transaminase activity.
We selected 4 signs that significantly affect the probability of fibrosis and calculated the predicted risk of its
development using the formula:

Y = 04258 - 0.0038 - platelets + 0.0567 - glucose + 0.0350 - AST - 0.0110 - ALT, where ¥ (rounded to a
whole) is a predicted risk of fibrosis formation in patients with NAFLD and postmenopausal obesity.
With Y= 1 the risk of fibrosis formation is predicted in this cohort, and there is no risk when Y value is
< 1. The sensitivity and specificity indicators of this method were 100 % and 97.5 %.

Conclusions. The suggested method for predicting the risk of fibrosis in NAFLD includes available labora-
tory tests, has good diagnostic characteristics, no "grey area" and is developed for the risk group (postmen-
opausal women). Its use will expand the possibilities of minimally invasive diagnosis, ensure earlier detec-
tion of the risk of liver fibrosis in this risk group, which will help to determine the further tactics of these
patients’ management.

Keywords. Non-alcoholic fatty liver disease, liver fibrosis, obesity, menopause, diagnostic method.

Ilean. PazpaboTats c1ocob NPOrHO3UPOBAHUS PUCKa (POPMUPOBAHUSA (PHOPO32 Y MALUEHTOK C HEAIKOTOJIb-
HOV 3k1p0oBOY 60ne3HbI0 nedeHr (HAXKDBIT) 1 oxupeHneM B IOCTMEHOIIAY3E.

Marepuanbl H METOABI. B MCCIEOBAHUM NPUHAMN ydacTue 70 TMAIMEHTOK (CpeaHui Bo3pacT 51,0
(49,0-52,0) roga) ¢ HAXKBII 1 oxupeHueM B IOCTMEHONAy3e. Hamdue MpU3HAKOB CTEATO3a NEYEHU Be-
PUDULMPOBAIN 110 JaHHBIM Y3V TOC/IE UCKMIOUEHHUA APYTUX IPUYUH €TI0 PA3BUTHA. Y MALUEHTOK OIpe-
JEAINA KOJIMYECTBO TPOMOOLUTOB, KOHIIEHTPALUIO ITIOKO3BI, AKTUBHOCTD aCHaPTaTAMUHOTPAHC(HEPA3HI
(ACT) n anmanunamunorpancgepaset (AJIT), paccunrsiBanu unpgeke maccel Tena (MMT), nngexc creatosa
HSI n nnpexcsr puoposa APRI u FIB4.

Pesynprarel. ChopMUPOBAHbL ABe IPymIbl keHmuH ¢ HAYKBIT v oxupennreM B IOCTMEHONAY3E C HU3KUM U
BBICOKUM PUCKOM (pubpo3a. [TalMeHTKH ¢ BBICOKUM PUCKOM (pubpo3a Obutd 3HaYUMO crapiie (p = 0,044),
Y HUX HIDKE KOJIMYECTBO TPOMOOIHUTOB (p < 0,001), BblE KOHIEHTPAIMS IMOKO3b! (= 0,046) u axruB-
HOCTb TpaHCaMMHA3. OTOOPAHBl YETBIPE NPU3HAKA, JOCTOBEPHO BIMAIOMME HA BEPOATHOCTb (pUOPO3a U
TIIPOU3BEACH PACUET IPOTHO3UPYEMOTIO PUCKA €0 (POPMUPOBAHUA 110 (DOPMYIIE:

Y=0,4258 - 0,0038 - TpombonuThl + 0,0567 * rmoko3a + 0,0350 + ACT — 0,0110 + AJIT, rjie ¥ (OKpyITIeHHbII
IO LIEJIOTO) — MPOTHO3UPYEMBIN PUCK (popMupOBaHUA $udpo3a y manpeHTok ¢ HAXKBIT u oxupenuem B
nocrMenonayse. IIpu 3Hayenuy Y, paBHOM 1 60/1ee €IMHULBL, IPOTHO3UPYIOT HAIMYKUE PUCKA (DOPMHUPOBA-
HuA pudpo3a B 3TOM KOIOPTE, IIPU 3HAUCHUU Y MEHEE €AMHULIBL — OTCYICTBUE PUCKA. [0Ka3aTeNm uyBCTBU-
TEMBHOCTH ¥ CIEHU(PUIHOCTH MeTofa coctasu 100 u 97,5 %.

Beisopbl. [IpeuIoKEHHBIH CIOCOO MPOrHO3UPOBaHuUs prcka (pruopo3a npu HAXKDBIT Bkmodaer JOCTyIHbIE
JIAOOPATOPHEIE TECTBI, UMEET XOPOUINE AUATHOCTUYECKUE XAPAKTEPUCTUKH, OTCYTCTBUE «CEPOH 30HBD U
pa3paboTaH s IPYIIIBl PUCKA (KEHIIUHBI B IOCTMEHONAY3€). Ero UCINONIb30BAHUE TIO3BONUT PACIIMPUTD
BO3MOXKHOCTH MAJIOUHBA3UBHON JUATHOCTUKY, OOECIEUUT OOJIEE PAHHEE BBIABICHUE PUCKA PA3BUTHA
(pubpO3a MEeYEH B ITOU IPYNIE PUCKA, YTO HO3BONUT OLPEAEIUTD JANBHEHUIIYIO TAKTUKY BEICHUA 3TUX
NALUEHTOK.

KrroueBpie cmoBa. HealkoronbHasd upoBas GONE3Hb NEYEHH, (PUOPO3 NEUEHH, OKUPEHHE, MEHOMAY3,
CIOCO0 JUATHOCTUKU.
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INTRODUCTION

Women in the postmenopausal period, es-
pecially those not receiving hormone replace-
ment therapy, are at risk of developing non-
alcoholic fatty liver disease (NAFLD). In 70-90 %
of cases, the clinical and morphological form of
hepatic steatosis is registered in NAFLD, which is
characterised by a mild symptomatic course. Ste-
atohepatitis develops in 10-30 % of patients, and
liver fibrosis subsequently forms in 25-40 % of
them, gradually leading to cirrhosis of the organ
in 20-30 % of cases [1]. Obesity, which is record-
ed in more than half of postmenopausal women,
increases the likelihood of developing hepatic
steatosis by more than three times [2-5].

The prevalence of NAFLD among postmen-
opausal women is up to 37 %, according to some
data [6], and in women aged 40-50 years with
metabolic disorders, hepatic steatosis is detected
in 60-75% of cases. There is evidence that
postmenopausal women have a higher risk of
developing liver fibrosis and a worse life progno-
sis compared to men and women of reproduc-
tive age and in the premenopausal period [7].

The prognosis for patients is determined
by the presence of liver fibrosis (LF), and the
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risk of adverse outcomes increases according to
the stage of fibrosis [8]. Therefore, the develop-
ment of accessible methods for assessing the
risk of LF in patients with NAFLD is relevant,
primarily in at-risk groups, which include wom-
en in the postmenopausal period.

The objective of the study is to develop a
method for predicting fibrosis risk in patients
with non-alcoholic fatty liver disease (NAFLD)
and postmenopausal obesity.

MATERIALS AND METHODS

The study involved 70 patients (average
age 51.0 (49.0-52.0) years) with NAFLD and
overweight or obesity in the postmenopausal
period. Signs of hepatic steatosis were verified
by ultrasound after excluding other causes of its
development [8]. The patients' platelet count,
glucose concentration, and activity of aspartate
aminotransferase (AST) and alanine ami-
notransferase (ALT) were determined (Table 1).

The body mass index (BMI), steatosis in-
dex HSI [9], and fibrosis indices APRI [10; 11]
and FIB4 [12-14] were also calculated. The
formulas for calculating the indices and their
interpretation are presented in Table 2.

Table 1

Laboratory methods of examination in a group of patients with NAFLD
and postmenopausal obesity

(ffag:;:;i’mu?gt Reference values Equipment Reagents
ALT, U/L 0-55 . . .
ASTUJL 5-34 Arcmzcéﬁosg? g%g?emm Abbott (USA)
Glucose, mmol/L 39-6.1 Y
5 . Medonic M20 BOULE MEDICAL AB
Platelets, 10°/1 180-380 (BOULE MEDICAL AB, Sweden) (Sweden)
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Table 2
Formulae for calculating steatosis and fibrosis indices
Indexes Formula Interpretation
HIS (Hepatic ~ [HSI=8 ¢ (ALT / AST) + BMI (+2, if female; ~ |Less than 30.0, steatosis is excluded; above 36.0, the
Steatosis index) |+2, if diabetic) risk of steatosis is high with a sensitivity of 93.1 %
and specificity of 92.4 %
APRI APRI=AST (U/L) / (upper limit of normal  |No more than 0.5, the probability of fibrosis is low
(AST to Platelet |AST in U/L) ¢ 100 / platelets (10°/L) (negative predictive value 83 %); more than 1.5, the
Ratio Index)| probability of fibrosis is high (positive predictive
value 684 %), "grey zone" from 0.5 to 1.5. Accord-
ing to updated data, the threshold value for pre-
dicting significant fibrosis is 0.88
FIB-4 Online calculator: FIB-4 < 1.30, no significant fibrosis (reliability
https://www.hepatitiscuw.edu/page/ 90 %); FIB-4 > 2.67, presence of severe fibrosis (re-
clinical-calculators/fib-4 liability 80 %), "grey zone" from 1.3 to 2.67

In patients with elevated fibrosis index
values, liver fibroelastometry was performed to
confirm and establish the approximate stage of
liver fibrosis according to the Metavir scale.

To describe the signs, the median (Me) and
the boundaries of its confidence interval (x/-
xK) were used, with the significance of differ-
ences assessed using the Mann-Whitney U-test.
Differences were considered statistically signifi-
cant at p < 0.05. The constant and coefficients
for the formula for assessing the risk of fibrosis
formation were calculated using multiple re-
gression analysis.

RESULTS AND DISCUSSION

According to BMI data, in the group of
patients with NAFLD, 24 (34 %) women had
excess body weight, 20 (29 %) patients had
obesity of the 1st degree, and 26 (37 %) had
obesity of the 2nd-3rd degree. Transaminase
activity and platelet counts in the overall
group almost did not exceed reference values

74

and amounted to: AST — 19 (17-22) U/L;
ALT — 20 (17-27.5) U/L; platelet count —
256 (227.5-305) - 10°/L. However, 6% of
patients had platelet counts at the lower limit
of the norm, and 40% had fasting hypergly-
caemia. The HSI index in all patients exceed-
ed 36, indicating a high risk of steatosis, and
averaged 45.0 (41.5-47.3).

According to fibrosis indices, most patients
had a low probability of fibrosis. The APRI index
averaged 0.2 (0.2-0.3), which was less than the
recommended value of 0.5, and the FIB4 index
averaged 0.8 (0.7-1.0), respectively, was less than
1.3, indicating the absence of significant fibrosis
[8]. However, in 12 patients with NAFLD, fibrosis
index values were above the threshold values
and fell into the «grey zone», which did not ex-
clude the presence of the initial stages of liver
fibrosis. Therefore, we formed two groups of
women with NAFLD and obesity in postmeno-
pause with low and high risk of liver fibrosis and,
depending on this sign, analysed their biometric
and laboratory parameters.
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Table 3

The parameters studied in groups of patients with NAFLD and obesity

in postmenopause, depending on the risk of fibrosis, Me (x,-x,)

Parameter Group of women with low risk |Group of women with high risk »
of liver fibrosis, 7 = 58 of liver fibrosis, n =12
Age, years 50.5 (48.0-52.0) 53.0 (49.0-56.0) 0.044
BMI, kg/m? 30.0 (29.1-329) 33.3 (31.2-39.0) 0.094
Platelets, 10°/L 2006.0 (253.0-292.0) 204.0 (152.0-220.0) <0.001
Glucose, mmol/L 5.2 (5.0-5.5) 5.8 (5.0-0.7) 0.046
ALT, U/L 20.0 (19.0-22.0) 35.0 (19.0-51.0) 0.011
AST, U/L 19.0 (17.6-19.3) 31.0 (29.0-38.0) <0.001
HSI 43.6 (40.0-46.3) 45.7 (39.9-514) 0.361
APRI 0.2 (0.2-0.2) 0.5 (0.5-0.0) <0.001
FIB4 0.7 (0.7-0.8) 15 (1.3-1.7) <0.001

Note: p is the significance level for the Mann—Whitney test.

Patients with a high risk of liver fibrosis
were significantly older (p = 0.044); they had a
lower platelet count (p < 0.001), higher glucose
concentration (p = 0.046), and higher transam-
inase activity. BMI and HSI index values did not
differ significantly, although they were slightly
higher in the group with a high risk of liver fi-
brosis (Table 3). Fibroelastometry performed on
6 patients from the high-risk group showed
stage 1 fibrosis in 4 cases and stage II fibrosis
in 2 cases.

Four factors that significantly affect the
probability of fibrosis were selected: platelet
count, glucose level, AST, and ALT. The predict-
ed risk of liver fibrosis formation was calculated
using the formula:

Y'=04258 - 00038 - X, +0.0567 - X, +
+0.0350 - X, - 00110 - X,,

where Y (rounded to the nearest whole num-
ber) is the predicted risk of liver fibrosis in

patients with NAFLD and obesity in postmen-
opause, X, is the platelet count 10°/L, X, is the
glucose level, mmol/L, X, is the AST level, U/L,
X, — is the ALT level, U/L. If Y is equal to or
greater than one, the presence of a risk of liver
fibrosis formation in women with NAFLD and
obesity in postmenopause is predicted. If Y is
less than one, the absence of a risk of fibrosis
formation in women with NAFLD and obesity
in postmenopause is predicted.

The model is effective (multiple correla-
tion coefficient R = 0.8221; the proportion of
the influence of the factors included in the
model is R - 100 = 67.7 %) and statistically
significant (F-test = 21.5159; p < 0.0001). The
diagnostic sensitivity of the proposed method
for predicting the risk of fibrosis is 100 %, the
diagnostic specificity is 97.1 %, with a repro-
ducibility rate of 91.7 % and an agreement
rate of 97.8 %.

Previously, other authors proposed a num-
ber of models for assessing the risk of liver fi-
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brosis progression in patients with NAFLD. For
example, T. S. Krolevets et al. (2018) proposed a
regression mathematical model that includes
parameters of waist circumference, levels of
soluble leptin receptors, and leptin levels in the
blood serum with an expected fibrosis risk indi-
cator: 1 for low and 2 for high [15]. Other au-
thors also proposed an equation for assessing
the risk of fibrosis in patients with NAFLD and
obesity by determining HOMA-IR index and
resistin levels, with a sensitivity of 100% and
specificity of 78.9 % [1]. The use of the APRI in-
dex for determining severe fibrosis and liver
cirrhosis class was also proposed [16].

Our method for predicting the risk of fi-
brosis in NAFLD includes accessible laboratory
tests, has good diagnostic characteristics, no
“grey zone”, and is designed for a risk group
(postmenopausal women).

CLINICAL CASE 1

Patient S, 56 years old. Menopause for
5 years. Has obesity of the 1st degree. On exam-
ination: height 155 cm, body weight 83 kg; body
mass index 34.5 kg/m” The diagnosis of NAFLD
was confirmed by ultrasound. Laboratory exam-
ination: platelets — 152 x 10°/L, glucose —
7.4 mmol/L, AST — 31 U/L, ALT — 56 U/L, APRI
index — 0.5, FIB4 index — 1.53. Liver fibrosis
was confirmed by elastography — F1 = 6.9 kPa
(on the Metavir scale). Next, the predicted risk of
liver fibrosis formation was calculated: Y= 04258 -
-0.0038 + 152 + 0.0567 - 74 + 0.0350 - 31 -
- 00110 - 56=0.7, rounded to the nearest
whole number, — 1. The result obtained showed
that the patient is at risk of further progression
of liver fibrosis.
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CLINICAL CASE 2

Patient K., 52 years old. Menopause for 2
years. Has obesity of the 1st degree. On exami-
nation: height 165 c¢cm, body weight 83 kg;
body mass index 30.5 kg/m’ The diagnosis of
NAFLD was confirmed by ultrasound. Labora-
tory examination: platelets — 368 + 10”/L, glu-
cose — 542 mmol/L, AST — 19 U/L, ALT —
20 U/L, APRI index — 0.12, FIB4 index — 0.47.
Next, the predicted risk of liver fibrosis
formation was calculated: Y=04258 -
- 0.0038 - 368 + 0.0567 - 542 + 0.0350 - 19 —
- 0.0110 - 20 = - 0.22, rounded to the nearest
whole number, - 0. The result obtained
showed that the patient has a low risk of liver
fibrosis.

CONCLUSIONS

1. The risk of developing liver fibrosis in
women with NAFLD and obesity in postmeno-
pause increases with age.

2. A method has been developed for pre-
dicting the risk of liver fibrosis in women with
NAFLD and obesity in postmenopause using
publicly available laboratory markers: platelets,
glucose, AST, and ALT. The method has good
diagnostic characteristics with no “grey zone”.
If the index value is more than one, the pres-
ence of a risk of liver fibrosis in postmenopau-
sal women with steatosis is predicted (specifi-
city — 97.1%); if the value is less than
one, a low risk of fibrosis is predicted (sensiti-
vity — 100 %).

3.The use of the proposed method will
expand the possibilities of minimally invasive
diagnostics, ensure earlier detection of the risk
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of developing liver fibrosis in this risk group,
which will determine further management tac-
tics for these patients.
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DIGITAL METHOD OF CHEWING EFFICIENCY ANALYSIS
IN THE ORTHOPEDIC DENTISTRY CLINIC
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IIUO®POBOY METOJ AHAJIN3A JKEBATEJIbHOU D®PEKTUBHOCTH

B KJIMHUKE OPTOIIEAUYECKOH CTOMATOJIOTUH
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Poccutickuii ynugepcumem meouvumsl, 2. Mockea, Poccutickan Peoepauus

Objective. To develop and implement to a daily clinical appointment at the orthopedic dentistry clinic “Mas-
tikad3D” proprietary software using our own digital sieve chewing test to determine chewing efficiency.
Materials and methods. To develop and implement our own “MastiKad3D” software using our own digital
sieve chewing test for determining chewing efficiency, a comparative analysis according to the literature data
was carried out, and criteria for evaluation of the most available and common dynamic sieve chewing tests
were formed. On the basis of the analysis, we developed a protocol for conducting our own digital dynamic
chewing test and “MastiKad3D” software to calculate chewing efficiency.

Results. As a result of the study, we identified a reference value of the "norm" of chewing ability in persons
with preserved dentition in physiological occlusion, which allows us to assess chewing efficiency using the
developed “MastiKad3D” software applying digital sieve chewing test.

Conclusions. The software “MastiKad3D” with application of the developed method to determine chewing
efficiency allows to carry out a reliable study of dentoalveolar apparatus functioning, due to the analysis of a
three-dimensional image of the test portion and the data on chewing ability "normal" value obtained.
Keywords. Dentistry, orthopedic dentistry, chewing, chewing efficiency, dentoalveolar apparatus, digital
methods, methods for determining chewing efficiency.

© Dubova LV, Isaeva M.S,, Madzhidova ER., Kharchenko D.A,, 2025

e-mail: marina.is.ser@mail.ru

[Dubova LV. - DSc (Medicine), Head of the Department of Orthopedic Dentistry of the Dental Faculty, ORCID:
0000-0003-2651-2699; Isaeva M.S. (*contact person) — Assistant of the Department of Orthopedic Dentistry of the Dental
Faculty, ORCID: 0000-0002-0146-8970; Madzhidova ER. — PhD (Medicine), Associate Professor of the Department of
Orthopedic Dentistry of the Dental Faculty, ORCID: 0000-0002-5879-7580; Kharchenko D.A. — PhD (Medicine), Associ-
ate Professor of the Department of Orthopedic Dentistry of the Dental Faculty, ORCID: 0000-0001-9801-4280].

© Jly6osa J1.B, Mcaesa M.C, Mamxuposa EP., Xapuenko LA, 2025

e-mail: marina.is.ser@mail.ru

[dy60oBa JLB. — JOKTOp MEIULIMHCKHX HAYK, 3ABEAYIOMAA Ka(eapoit OPTONEAMIECKOH CTOMATOIOTHH CTOMATOJIOTH-
geckoro (akysrera, ORCID: 0000-0003-2651-2699; Ucaesa M.C. ("KOHTAKTHOE JINIIO) — ACCUCTEHT KaeApbl OPTONE Y-
YECKOM CTOMATONOTHH CTOMATOMOTHYeCKoro (axyasrera, ORCID: 0000-0002-0146-8970;, Mamkunosa EP. — xanmuaat
MEIULIMHCKUX HAYK, JOLEHT Ka(eApbl OPTONEANYECKOH CTOMATOIOIMU CTOMATONOrHYeCKoro (paxymsrera, ORCID: 0000-
0002-5879-7580; XapueHko [IA. — KaHAWAAT MEIUIMHCKUX HAYK, JIOUEHT Kaeapsl OPTONEAMYECKON CTOMATOIOTHH
croMaTonornyeckoro (paxynsrera, ORCID: 0000-0001-9801-4280].

79



METHODS OF DIAGNOSTICS AND TECHNOLOGIES

Ilenn. PazpaboTKa 1 BHEAPEHHUE COOCTBEHHOTO IPOrPAMMHOTO obecnieueHns «MactuKan3/l» ¢ mpuMeHeHu-
€M aBTOPCKOH 1IU(POBOH CUTOBOH KEBATEIBHOM MPOOBI MO ONMPEEICHHUIO KEBATENBHOMN 3(D(HEKTUBHOCTH B
KIMHUKY OPTOIEAMIECKON CTOMATONOIMH Ha €KEIHEBHBIN KIMHUYECKII IIPUEM.

Matepuanbl © Merogbl. Ui pa3pabOTKU U BHEAPEHUA COOCTBEHHOIO IPOIPAMMHOIO OOECIEUECHUA
«MacruKag3/l» ¢ npumeneHreM aBTOPCKOH HU(PPOBOK CUTOBON XKEBATENBHON POOLL 1O ONPEAEIEHUIO XKe-
BaTE/IbHON 3((EKTUBHOCTH ObUT IIPOBEAEH CONOCTABUTE/BHBIY aHA/IN3 110 JAHHBIM JIMTEPATYPHI U CPOPMU-
POBAHBI KDUTEPHH OLCHKU HAUO0/IEE HOCTYIHBIX M PACIPOCTPAHEHHBIX JUHAMUYCCKUX CUTOBBIX KEBATEIb-
HbIX 1Ip0o6. Ha OCHOBAHMM NIPOBEAEHHOIO aHAIN3A Pa3pabOTAIN IPOTOKON IIPOBEACHUA COOCTBEHHON LU(-
POBOH JIMHAMUYECKOH >KEBATENBHON IIPOOBI M IIporpaMmmHoe obecrneyenue «MactuKap3ll> ams pacuera
JKEBATENBHON 3(D(PEKTUBHOCTH.

Pe3ynbTarhl. BbLBIECHO 3TAIOHHOE 3HAYCHHE «HOPMA» KEBATEIBHON CIOCOOHOCTHU Y JIUALL ¢ COXPAHHBIMU
3YOHBIMU PANAMU IIPU (PU3MONOTMYECKON OKKIIO3MH, KOTOPOE IMO3BOJAET HAM OLIEHUBATb JKECBATEIBHYIO
3(pHEKTUBHOCTD C MOMOIIBIO PA3paOOTAHHOTO IPOrpaMMHOT0 obecnedeHus «<MactuKan3/l» ¢ npumMeHeHneM
1(POBOH CUTOBOH JKEBATENBHOI POOHL.

Beisoabl. Paspadorannoe nporpammuoe obecnedenue «MactuKap3/l> ¢ npuMeHEHHEM pPa3pabOTaHHOIO
CIIOCO0A ONPEAENEHUA JKEBATENBHON 3(D(EKTUBHOCTH IO3BOJAET IIPOBECTH AOCTOBEPHOE MCCIELOBAHUE
(DYHKIMOHMPOBAHUA 3yOOUENIOCTHOIO AIIAPATd, YTO JOCTUIACTCA 32 CYET AHANM3d TPEXMEPHOIO U300pa-
JKEHUA TECTOBOY IIOPLMY U IOTYYEHHBIX JAHHBIX 3HAUECHUSA «HOPMA» KEBATENIBHON CIOCOOHOCTH.
KiroueBrie c1oBa. CroMaToOIUs, OPTONEAUYECKAs CTOMATOJIOIHS, JKEBAHUE, KEBATEAbHAA 3P(EKTUB-

HOCTB, 3y0OYETIOCTHON AIMIAPAT, HA(POBBIE METOJBL, METOBI OIPE/ENEHIUA KEBATENBHON 3(P(HEKTUBHOCTH.

INTRODUCTION

It is known that the general somatic status
of the body largely affects the functional state of
the dental apparatus [1]. The oral cavity is the
initial section of the digestive tract and has a
direct impact on the quality of human life. The
condition and number of teeth in the oral cavi-
ty play an important role not only in the func-
tioning of the gastrointestinal tract, but also in
the appearance and harmonious structure of
the maxillofacial area [2].

The loss of teeth and the lack of timely
orthopaedic treatment lead to digestive disor-
ders. The inability to form an adequate food
bolus can disrupt the digestive process and
cause diseases of the gastrointestinal tract.
Moreover, changes in the position of the man-
dible caused by tooth loss or inadequate dental
treatment can lead to temporomandibular
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joint pathology. These disorders can cause not
only physical discomfort but also worsen the
overall quality of life, emotional state, and in-
terpersonal communication of patients [3—4].

Timely orthopaedic dental treatment will
help to avoid complications. Various subjective
and objective methods for assessing the func-
tioning of the dental apparatus exist for the ade-
quate rehabilitation of the patient and to assess
the quality of restoration of compensated defects
and chewing function [5]. Objective methods for
assessing chewing efficiency include static, dy-
namic, and digital chewing tests [6].

Static methods for determining chewing
efficiency are still used during medical examina-
tions for military service, but despite their sim-
plicity, they cannot adequately assess the func-
tional and dynamic aspects of the dentofacial
apparatus [7]. The use of various types of dy-
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namic chewing tests is becoming an integral
part of modern dental practice, as they allow
dentists to assess chewing efficiency and the
functional state of the dentofacial system [8].

Today, digital chewing tests are gaining
popularity as a new way to assess chewing effi-
ciency. In recent years, the active development
of technologies has made new research meth-
ods relevant, among which digital dynamic
methods can be distinguished. These innova-
tive approaches provide a higher level of accu-
racy and reliability in the analysis of chewing
efficiency. Digital functional diagnostic meth-
ods are becoming increasingly widespread and
popular, simplifying the process of obtaining
results with high reliability. They not only facil-
itate diagnosis but also help dentists to plan
individual treatment more rationally [9].

Thus, the transition from analogue meth-
ods to digital technologies in assessing chewing
efficiency opens up prospects for improvement
in both clinical practice and the general ap-
proach to the treatment and rehabilitation of
patients with various diseases of the dentofacial
system [10].

MATERIALS AND METHODS

At the Department of Orthodontic Dentis-
try of RosUnimed, NOI of Dentistry named after
A 1. Evdokimov, software called “MastiCad3D”
was developed to calculate chewing efficiency
at all stages of orthopaedic dental treatment'
and they also developed their own method for

1

Isaeva M.S., Dubova LV, Maksimov GV, Leo-
novich AA. Certificate of State Registration of a Computer
Program of the Russian Federation No. 2023661578
(2023). Bulletin No. 6.

2025 Volume XLI Ne 1

determining the chewing efficiency of the den-
tofacial system’,

As part of the study, we examined the
most accessible and common dynamic sieve
chewing tests and conducted a comparative
analysis based on the literature data. We also
formed criteria for evaluating dynamic sieve
chewing tests to identify their advantages and
difficulties during the process. The analysis
carried out allowed us to develop an improved
method for determining chewing efficiency.

For the development of the MastiCad3D
computer program using a digital sieve chew-
ing test, the study involved 350 volunteers
aged 19 to 25 years, who were studying in the
fourth and fifth years at RosUnimed NOI Den-
tistry named after A. I. Evdokimov. The subjects
had intact dentitions and healthy periodontal
tissues, no general somatic pathology, and no
pathology of the temporomandibular joint and
the muscle complex of the maxillofacial
region.

After the initial clinical examination of 350
volunteers, according to the inclusion and ex-
clusion criteria, as well as based on the results of
arthrovibrography and electromyography of the
masticatory muscles, 90 volunteers were includ-
ed in the control group.

All volunteers underwent a digital sieve
chewing test according to the developed pro-
tocol, and the analysis of the data obtained
was carried out using the “MastiCad3D” com-
puter program.

* Isaeva MS., Maksimov GV, Dubova LV,

Samokhina EV, Kharchenko D.A. Patent of the Russian
Federation No. 2814363 (2024). Bulletin No. 7.
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Fig. 3. Scanned test portion. stl.file

The test protocol consisted of several steps:

1. The subjects were given two cylinders
made of A-silicone impression material measuring
12 x 6 mm as a test material for the chewing test
(Fig. 1).

2. The chewing test consisted of two stag-
es: an adaptation test and the main stage of the
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chewing test, each including 20 chewing
movements.

3. The obtained test portion was dried for
2 minutes and distributed on a special photo-
polymer scan platform printed by laser stereo-
lithography from liquid photopolymer resin
(Fig. 2).

4. The test portion on the scan platform
was scanned with an intraoral scanner to obtain
a 3D image of the test portion (Fig. 3).

5. The resulting 3D image was loaded into
the developed program for calculating chewing
efficiency, “MastiCad3D” (Fig. 4).

RESULTS AND DISCUSSION

As a result of the study conducted on 90
volunteers studying in the fourth and fifth
years at RosUnimed NOI Dentistry named
after A. 1. Evdokimov, a reference value was
identified — the “norm” of chewing ability in
individuals with intact dentitions and physio-
logical occlusion — 0.033 conventional
units/second. This value allows us to assess
chewing efficiency using the developed soft-
ware “MastiCad3D” with a digital sieve chew-
ing test in the clinic of orthopaedic dentistry
on patients (Fig. 5).

CONCLUSIONS

1. The criteria for evaluating dynamic
sieve chewing tests that we have developed
allowed us to justify an improved digital meth-
od for determining chewing efficiency
using the software we have developed
in the clinic of orthopaedic dentistry.
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Fig. 5. A selection of indicators of chewing ability for the control group (25 out of 90 examinees)

2.During the study, the “normal” value of 3. The “MastiCad3D” software, using the de-
chewing ability for a “healthy” person was identi-  veloped method for determining chewing effi-
fied, which allows calculating chewing efficiency  ciency, allows for a reliable study of the function-
in patients at all stages of orthopaedic dental care.  ing of the dentofacial apparatus. This is achieved
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through the acquisition and analysis of a three-
dimensional image of the test portion.

4. The use of the developed digital sieve
method for determining chewing efficiency is
easy to implement in the conditions of a mod-
ern clinical appointment due to the availability
of materials in each dental orthopaedic office.
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Objective. To assess the state of the respiratory system of agricultural tractor drivers for the further substan-
tiation of target programs for bronchopulmonary diseases prevention.

Materials and methods. During the medical examination of 168 agricultural tractor drivers, a spirometric
functional assessment of the respiratory system state was carried out, medical and social aspects of life, an-
thropometric data with calculation of body mass index, allergic anamnesis, and the presence of confirmed
respiratory diseases were studied. The median age of agricultural machine operators was 51 [41; 58] years, the
median professional experience was 20 [10; 32] years. A hygienic assessment of work-related factors was car-
ried out using Statistica 10 software package for statistical analysis.

Results. It has been determined that harmful production factors that negatively affect the respiratory system are
silicate-containing dust, harmful chemicals of hazard classes I-1V, and unfavorable microclimatic conditions.
15.2% of workers are registered at the dispensary with a confirmed respiratory disease of non-occupational gene-
sis. 11.2% of workers not diagnosed with any respiratory disease complained on some symptoms of this system.
Chronic bronchitis significantly more often occurs in people with abdominal obesity than in people without it
(16.1 and 4.0%, respectively, p = 0.039) and in patients with allergies than in those with negative allergic history
(25.0 and 9.6% respectively, p = 0.033). Impaired respiratory function according to spirometry results was re-
vealed in 36.3% of workers. Statistically significant differences in spirometric readings and the proportion of per-
sons with deviations in the results of spirometry depending on age, abdominal obesity, and allergies were not re-
vealed (p>0.05). Statistically significant lower values of FEV; and FEV,/VC and the proportion of persons with
deviations in spirometric readings in the group of smoking agricultural tractor drivers were determined.
Conclusions. A large incidence of non-occupational bronchopulmonary diseases associated with abdominal
obesity and positive allergy history, and a considerable proportion of workers with external respiratory func-
tion disorder according to spirometry readings, associated with smoking status, were revealed. The lowest spi-
rometric indicators and the largest proportion of people with abnormal spirometry results were registered in
the youngest age group and among workers with little work experience. Taking into account the regional
limitation of the study and the small number of workers examined, further study in this field is required.
Keywords. Agricultural tractor drivers, bronchopulmonary pathology, risk factors.

Ieab. OLEHKA COCTOSHMA JABIXATENbHOM CHUCTEMBI TPAKTOPUCTOB-MAIIMHUCTOB CEIbCKOXO3ANCTBEHHOIO
IPOU3BOACTBA /I JAIBHENIIErO 0G0CHOBAHMA LEIEBBIX IPOrPaMM IIPOMUIAKTUKA OPOHXONETOUHBIX 3200~
JIEBAHWIL

MaTepHaabl ¥ METOABL. B X0/Ic MEIUIIMHCKOTO OCMOTPA Y 168 TPaKTOPHCTOB-MAIITIHICTOB CEbCKOXO3STit-
CTBEHHOTO IIPOU3BOACTBA MPOBEACHA (DYHKIMOHANBHAA OLCHKA COCTOSHUA ABIXATENBHON CUCTEMBI CIIUPO-
METPUYECKUM METOAOM, U3YYCHBl MEIUKO-COLMANBHEIE ACTIEKTI JKU3HY, AHTPOIOMETPHYECKUE JAHHBIE C
Pacy€TOM MH/EKCA MACCHI TEMA, AJUIEPTOAHAMHES, HAIMYUE YCTAHOBICHHBIX 3a00/1EBAHMI AbIXATEIBHON CH-
CTeMBL. Me/IMaHHBIA BO3PACT TPAKTOPUCTOB-MAIIMHUCTOB COCTABUN 51 [41; 58] roi, MeAnaHHBIA IPO(ECcCcH-
OHAIBHBIA CTaK — 20 [10; 32] ner. BlnonHeHa IMrueHnYecKas OLEHKA IPOU3BOACTBEHHBIX (PAKTOPOB. [l
CTATUCTUYECKOTO AaHANU32 IPUMEHSIN IPOTPAMMHBIF MakeT Statistica 10.

Pe3ynbTarhl. YCTAHOBIECHO, YTO BPEAHBIMU IPOM3BOACTBEHHBIMU (DAKTOPAMY, HETATUBHO BIMAIOMMMU Ha
ABIXATEIBHYIO CHCTEMY, ABIAIOTCA CHIMKATOCOAEPAKAIAA MbUIb, BPEAHBIE XMMUYECKUE BemecTBa -1V xac-
COB OITACHOCTH, HEOMIATONPUATHBIE MUKPOKIMMATUYECKUE YCI0BUA. Ha JUCIAHCEPHOM y4ETE C YCTAHOB/ICH-
HBIM 3100/IEBAHUEM JIBIXATENIBHON CUCTEMBI HENPO(MECCUOHATIBHOIO T€HE3a COCTOAT 15,2 %. 11,2 % paboTHH-
KOB, HE MMEBIIUX YCTAHOBJICHHOIO JUATHO34, IPEIBABLUIA KAJIOOB CO CTOPOHBI [IbIXATENbHON CUCTEMBL
XPpOHMYECKHUIT OPOHXUT JOCTOBEPHO YaLE BCTPEYAETCA Y UL, ¢ A0JOMUHAIBHBIM OXUPEHHUEM, YEM Y JIMLL
6e3 TakoBoro (16,1 u 4,0 % coorBeTcTBEHHO; p = 0,039), ¥ NPH OTATOMEHHOM A/UIEPTOAHAMHESE, YEM Y JIHI] C
OTPHUIIATENbHBIM AJUIeproaHamMuesom (25,0 u 9,6 % coorsercrserno; p = 0,033). Hapymenue (yHKimH
BHEIIHETO JIbIXAHMUS 110 PE3YIBTATAM CIHPOMETPHUH BBIABICHO Y 30,3 % paGOTHUKOB. CTATUCTUYIECKH 3HAYH-
MBIX PA3/IMYMY B 3HAYECHUAX CIUPOMETPUUECKUX IIOKA3ATENECH U JOMH JIULL C OTKIOHEHUAMH 110 PE3Y/IBTATAM
CHUPOMETPUYECKOTO MCCIEAOBAHUA B 3aBUCUMOCTH OT BO3PACT4, HAMMYMA A0[OMMHAIBHOIO OXUPEHHU,
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OTATOMWEHHOTO AJUIEPTOAHAMHE3A HE BBIABICHO. YCTAHOBIEHBI CTATUCTUYECKU 3HAUMMBIE O0/IEE HUSKUE 3HA-
yenyd noxasareneit OPB, u ODB,/KEN u gomm muy, ¢ OTKIOHEHHMAMU IO PE3YAbTaTAM CIUPOMETPUU B
TPYIIIE KypPAKUX TPAKTOPUCTOB-MAIIUHUCTOB.

BeiBozbl. BorisneHa 3HauMTENIbHAA 3a0071€BAEMOCTh HENPO(PECCUOHANTBHBIMU OPOHXONETOYHBIMY 3a00J1€E-
BAHVAMY, CBA3AHHAA C A6lOMUHAIBHBIM OKUPEHUEM M OTATOEHHBIM A/UIEPTOAHAMHE3OM, M 3HAUUTENbHAS
JOJA JIALL C HAPYWEHUEM (DYHKLMHM BHEWIHETO JIXAHUA 110 JAHHBIM CIAPOMETPUY, ACCOLMUPOBAHHAL CO
CTaTyCOM KypeHus. CaMble HU3KUE CIMPOMETPUYECKHE TIOKA3ATEIU U HAMOO/bIIAA IO/ JIULL C OTKIOHEHUSA-
MU IO PE3YILTATAM CIIMPOMETPUY 3aPETUCTPUPOBAHBL B HAUOOIEE MONOLOM BO3PACTHON IPYIINIE U CPEU
MATOCTAKMPOBAHHBIX PAOOTHUKOB. YUYMTBIBAA PETMOHAIBHOE OIPAHUYEHUE UCCIENOBAHUA U HEMHOIOYHC-
JICHHOCTD OOC/IEJOBAHHBIX PAOOTHHUKOB, JAHHOE UCCIEAOBAHNUE TPEOYET JAIBHEMIIETO IIPOAO/KECHUA.
Kirogessie ¢10Ba. TPaKTOPUCTBI-MAMKUHUCTBL CEIBCKOTO XO3AACTBA, OPOHXONETOYHAS IATOJIOTHA, (DAKTO-

DBl PHCKA.

INTRODUCTION

High labor productivity of the working
population is ensured by compliance of the
health status of workers with the requirements
of the profession, largely determined by the
presence or absence of chronic non-
communicable diseases [1], which make a huge
contribution to morbidity and, as a conse-
quence, to the loss of working capacity and
mortality of the population throughout the
world [2], among them a significant role belongs
to diseases of the respiratory system [3]. Respira-
tory diseases retain their leading position in the
structure of overall morbidity of the population
of the Russian Federation in 2023 - 29,9' versus
26,3 % in 2022° There is also an increase in the
number of cases and days of temporary disabil-
ity due to respiratory diseases in the dynamics
of recent years’.

'On the state of sanitary and epidemiological well-
being of the population in the Russian Federation in 2023:
State report. Moscow: Federal Service for Surveillance on Con-
sumer Rights Protection and Human Wellbeing 2024; 365.

*On the state of sanitary and epidemiological well-
being of the population in the Russian Federation in 2022:
State report. M. Federal Service for Surveillance on Con-
sumer Rights Protection and Human Wellbeing 2022; 370.

*On the state of sanitary and epidemiological well-
being of the population in the Russian Federation in 2023:
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Agricultural tractor drivers are exposed to a
range of harmful factors in the production envi-
ronment that negatively affect the state of the
respiratory system in the course of their profes-
sional activities: unfavorable microclimatic condi-
tions; air pollution in the working area with mixed
dust (particles of plant or animal origin, various
types of microorganisms and their waste products,
crystalline silicon dioxide and silicates), pesticides,
agrochemicals, a mixture of hydrocarbons, carbon
monoxide, nitrogen oxides [4]. In addition, agri-
cultural workers are affected by a number of be-
havioral risk factors for the development of bron-
chopulmonary diseases (smoking, alcohol, poor
nutrition, stress) [5], as well as environmental fac-
tors (chemical and biological pollution of the at-
mosphere, adverse weather conditions, etc.) [5; 6].
The combined effects of industrial and non-
industrial factors can lead to the development of
respiratory diseases: chronic mechanic bronchitis,
chronic obstructive pulmonary disease, bronchial
asthma, hypersensitivity pneumonitis [7; 8].

Thus, the study of the respiratory system of
agricultural tractor drivers is a relevant study for
the further development of preventive measures,
taking into account the impact of professional

State report. M. Federal Service for Surveillance on Con-
sumer Rights Protection and Human Wellbeing 2024; 365.
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and non-professional factors that have a negative
impact on the respiratoty system.

The aim of the study is to assess the state of
the respiratory system of agricultural tractor
drivers for further substantiation of targeted
programs for the prevention of bronchopulmo-
nary diseases.

MATERIAL AND METHODS

For the period 2023-2024, the state of the
respiratory system of 168 agricultural tractor
drivers of farms in the Saratov region was ana-
lyzed based on the results of an in-depth medical
examination at the Clinic of General and Occu-
pational Pathology of the Saratov Medical Scien-
tific Center for Hygiene of the Federal Budgetary
Scientific Institution “Federal Scientific Center for
Medical and Preventive Technologies for Manag-
ing Population Health Risks”. Age was 51 [41; 58]
years, professional experience — 20 [10; 32] years.
Inclusion criteria: age from 22 to 65 years, work
experience in the profession of five years or more.
Exclusion criteria: lack of written consent to partic-
ipate in the study.

Medical and social factors, anthropometric
data with calculation of body mass index (BMI),
determination of abdominal obesity by waist cir-
cumference (WC), allergy history, presence of es-
tablished respiratory diseases of workers were
studied. Clinical examination included spirometry
(microprocessor spirograph SMP-21/01-R-D, Rus-
sia) with assessment of results according to
RF. Klement et al’

The hygienic assessment of the factors of
the working environment and the work process
was carried out in accordance with the current

*Klement RF, Lavrushin AA, Ter-Pogosyan PA. Ko-
tegov YuM. Instructions for the use of formulas and tables
of expected values of the main spirographic indicators. L:
All-Russian Research Institute of Pulmonology, USSR Minis-
try of Health, 1986; 79.

2025 Volume XLI Ne 1

regulatory requirements’ and hygienic criteria’.
The Statistica 10 software package was used for
statistical analysis of the study results. Nonpar-
ametric Mann-Whitney and Fisher tests (two-
tailed) were used to assess statistical differences
between the groups.

RESULTS AND DISCUSSION

According to the medical records (form
025/u) of the study participants, it was re-
vealed that 25 agricultural tractor drivers
(14.9 %) were registered with the dispensary,
of which 2 had a diagnosis of bronchial asth-
ma (J45.0), 2 had chronic obstructive pulmo-
nary disease (J44.9), and 21 had chronic bron-
chitis (J41.0). At the time of the examination,
all workers were in remission. No occupational
respiratory diseases were registered. A link was
established between the prevalence of bron-
chopulmonary pathology (BLP) and age: All
cases of established diagnosis were registered
in the 2nd and 3rd age groups, with the pro-
portion of workers being 16.7 and 16.1%, re-
spectively (p = 1.0 for the two-tailed Fisher
test). 19.1% of workers had a burdened allergy
history, while in the group of workers with an
aggravated allergic anamnesis, the proportion
of people with chronic bronchitis was signifi-
cantly higher compared to workers with a
negative allergy history: 25.0 and 9.6 % respec-
tively (p = 0.033 for the two-tailed Fisher test).

16 people (11.2 %) had complaints out of
the 143 study participants who did not have
an established diagnosis of a respiratory
disorder.

*SanPiN 1.2.3685-21. Hygienic standards and re-
quirements for ensuring the safety and (or) harmlessness
of environmental factors for humans. M. 2021.

¢ P 2.2.2006-05. Guide to the hygienic assessment of
factors of the working environment and the work process.
Criteria and classification of working conditions. M. 2005.
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The assessment of the pulmonary function
(PF) was carried out based on the results of the
assessment of VC, FEV,, FEV,/VC- as indicators
that most reliably reflect the violation of pulmo-
nary ventilation of the obstructive type and allow
one to suspect the presence of restrictive ventila-
tion changes. 36.3 % of workers had PF disorders
according to the results of the spirometric study
(the presence of obstructive and suspicion of the
presence of restrictive PF disorders).

The study participants were divided into
three age periods in accordance with the ac-
cepted classification to assess PF depending
on age [9]. When assessing PF depending on
age, no statistically significant differences
were found in the values of spirometric indi-
cators and the proportion of individuals with
deviations in the results of spirometric testing
between age groups. However, a certain trend
is observed in the proportion of people with
spirometric disorders of PF: 47.1; 37.5 and
258 % in the first, second and third age
groups, respectively.

There is considerable evidence on the im-
portance of abdominal obesity in the develop-
ment of pulmonary ventilation disorders [10;
11]. It has been established that patients with a
high BMI suffer from chronic cough more often
than others [12]. In this regard, the relationship
between BMI and the presence of PF disorders
was studied. In a comparative analysis of PF in
individuals with a BMI value of < 25 (normal
value) and > 30 (obesity), no statistically signifi-
cant differences in spirometric PF indices and
incidence of bronchopulmonary diseases were
found. However, an elevated BMI does not al-
ways indicate the presence of abdominal obesi-

90

ty, in connection with which the functional
state of the respiratory system of workers was
studied depending on waist circumference
(WC). Abdominal obesity was defined as a
WC > 94 cm [13]. When comparing PF values in
individuals with WC < 94 cm and WC > 94 cm,
no statistically significant differences in spiro-
metric data were found. Moreover, chronic
bronchitis is significantly more common in in-
dividuals with WC> 94 c¢m than in individuals
with WC < 94 cm: 16.1 and 4.0%, respectively
(p = 0.039 for the two-tailed Fisher test). The
groups were comparable in age, smoking expe-
rience (p = 0447 and p = 1.0 for the Mann-
Whitney test, respectively), and smoking status
(p = 0401 for the two-tailed Fisher test).

More than half of the workers under study
(54.8 %) used classic smoking tobacco products,
the pack-year index was 23.8 [15; 40], which
confirms the literature data on the high com-
mitment to smoking among agricultural workers
[14]. Numerous studies have confirmed the role
of tobacco smoking in the development of ob-
structive disorders in agricultural workers [15], in
connection with which the respiratory function
of workers was studied taking into account
smoking status (Table 1).

The results presented in Table 1, prove that
the groups are comparable in age, work experi-
ence, BMI, therefore, the presence of statistically
significant lower FEV, and FEV,/VC values and
the proportion of individuals with deviations in
the results of spirometric testing in the group of
smokers is probably due to the smoking factor.

In 2022-2023, the main reason for
the development of chronic occupational
pathology was determined to be a long period
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Table 1
Comparative analysis of observation groups formed taking
into account smoking status (% of the expected, Me [Q,; Q)
. Those who use smoking Those vyho don't use
Indicator - smoking tobacco Level p
tobacco products, 7 = 92 -
products, =76
Age, years 51[41;57] 54 [44; 59] 0.235"
Experience, years 20 [11; 30] 23 [11; 306] 0.257
BMI, kg/m’ 287 [23.9;319] 203 [26.1;32.3] 0.236"
VC, % 84.0 [76.0;,95.0] 85.0 [71.0; 91.0] 0.879°
FEV,, % 83.0 [69.0;91.0] 91.0 [80.5; 101.0] 0.006*
FEV,/VC, % 97.0 [85.0; 109.0] 109.0 [100.5; 117.5] <0.001"
Number of persons with deviations ac- w
cording to s%irometry results, abs. (%) 42(457) 19(250) 0.006

Note: * - level of statistical significance for the Mann-Whitney test; ™ — level of statistical significance

for the two-tailed Fisher test.

of work with harmful production factors
(43.69 % in the structure of the main circum-
stances and conditions of occurrence).

As a result of the conducted hygienic as-
sessment of working conditions, it was estab-
lished that agricultural tractor drivers are ex-
posed to a complex of harmful factors, among
which those that have a negative effect on the
respiratory system are silicate-containing dust,
harmful chemical substances of I-IV hazard
classes that have a highly directional and irritat-
ing effect (carbon oxide, nitrogen oxide), hy-
drocarbons, mineral oil vapors and unfavorable
microclimatic conditions. Dust which is con-
tained in the breathing zone of tractor drivers is
a fibrogenic aerosol of mixed composition. In
tractor cabins, dust is predominantly of soil
origin, in grain harvester cabins — predominantly
of plant origin, containing seeds, pollen, and par-
ticles of crushed plants. The content of free sili-
con dioxide in the dust composition, depending
on the type of technological process, ranged
from 1.9 to 9.5 %. One-time dust concentrations
in the breathing zone of workers ranged from

9.0 to 119.0 mg/m’ with a2 MAC of 4 mg/m’. Av-
erage shift concentrations exceeded the MAC by
232-11.07 times, which corresponds to
harmful working conditions of 1-4 degrees
(classes 3.1-34).

In order to study the possible negative im-
pact of professional factors on respiratory func-
tion, the study participants were divided into four
groups depending on their length of service in the
profession of agricultural tractor drivers (Table 2).
The presented length of service groups was
comparable in terms of the proportion
of smokers, BMI, WC.

The results presented in Table 2 indicate
that the lowest values of spirometric indicators
and the highest proportion of individuals with
deviations in the results of spirometric testing
were recorded in the short-service group of
workers, despite the lowest value of the pack-
year index and the proportion of individuals
with bronchopulmonary pathology. The medi-
an age of this group was 41 [36; 50] years,
which indicates the presenceof significant
long-term work

91




PREVENTIVE AND SOCIAL MEDICINE

Table 2

Comparative analysis of observation groups formed taking into account
professional experience (% of the required), Me [Q,; Q]

Professional experience, years

Indicator

5-10,
n=44

11-20,
n=41

21-30,
n=738

31 and more,
n=45

Level of p

Average age, years

41 [36; 50]

47 (40, 55]

52 [48; 57

59 [56; 61]

p.=0015",
D1, < 0.001°,
D14 <0001
D,y = 0036,
D14 <0001
D4 <0001°

Number of
smokers,
abs. (%)

24 (545)

25 (61.0)

23 (60.5)

20 (444)

2= 0661~
Dy = 0657,
pr=0399"
sy = 1.000",
Doy =0137",
0., =0.187"

The «pack-year»
index

153
[12.5; 30.0]

200
[17.5; 30.0]

30.0
[15.5; 40.0]

400
[21.5; 40.0]

p|-z =0.395"
Drs=0063"
iy =0.002"
Doy =0178"
Doy =0.002"
b,y = 0.080°

BMI, kg/m’

294
[25.9; 34.3]

278
[23.9;31.3]

293
[25.7; 31.0]

283
27.1;314]

pr,=0.101".
Pry=0.590".
Dry=0404",
Dy =0.205"
Doy =0.2064"
Dsy =0.839"

Waist circumference,
cm

101
[90; 111]

99
[93; 114]

103
[90; 122

101
[85; 115]

0..=0977"
D1y = 0490",
Dy =0845",
D1y =0520",
D, =0927",
Dy =0370"

Number of persons
with established di-
agnoses of bron-
chopulmonary pa-
thology, abs. (%)

2(45)

8 (21.1)

8(23.5)

7 (167)

1= 00447,
Prs=0039",
Dry=0157".
sy = 1.000",
Dy =0778",
Dvy=0575"
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End of Table 2

Professional experience, years

Indicator 5-10,

n=44

11-20,
n=41

21-30,
n=38

31 and more,
n=45

Level of p

825
[68.0;91.0]

80.5

VG % 182.0; 101.0]

p.=001T",
Dy =0222",
D= 0480",
D1y =0.130",
D= 0073,
Dyy = 0.645°

834
[78.0;94.0]

825
[73.5; 94.0]

825
[64.0; 96.0]

87.0

FEV,, % 79.0; 102.0]

p.=0072",
Dy =0127",
D =0572",
Doy = 0747,
Doy =0211",
Dy =0.296"

910
[78.0; 101.0]

84.0
[69.5; 92.5]

99.0
[93.0; 116.0]

101.5

FEV,/ VC, % [91.0; 111.0]

0.=0672,
Dy =0511",
D =0617".
sy =0.200",
Dy =0559",
Doy =0382°

109.0
89.0; 117.0]

105.0
[95.0; 109.5]

Number of persons
with deviations
according to the re-
sults of spirometry,
abs. (%)

23(523%) | 12(293%)

D= 0047,
Dy = 00247,
D =0.137"
sy =0807".
Dr. = 0.646™,
Doy=0477"

10(263%) | 16(356%)

Note: * - level of statistical significance for the Mann—-Whitney test; ™ — level of statistical significance

for the two-tailed Fisher test.

experience before starting work in the profes-
sion of agricultural tractor driver. It is impossible
to clarify the working conditions at the previous
place of work of each of those examined, but it
can be assumed that the conditions at the previ-
ous place of work could have had a negative im-
pact on health, which is why the change in em-
ployment occurred. At the same time, with more
than 10 years of experience in the profession and
with a subsequent increase in experience in the
profession, a decrease in the main spirometric
indicators of respiratory function and an increase

in the proportion of people with deviations ac-
cording to the results of spirometric testing are
not observed. This may indicate the absence of a
negative impact of production factors on the
respiratory system of the examined workers. On
the other hand, the results obtained can be ex-
plained from the position of successful adapta-
tion to work in harmful working conditions, as
well as from the position of the "healthy worker
effect", which is a "natural" and professional se-
lection among workers employed in harmful
working conditions, which is accompanied by an
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improvement in health indicators in the studied
population [16].

Respiratory diseases and lung function dis-
orders are recognized occupational health
problems among agricultural workers world-
wide [17]. The most important factor for as-
sessing the health status of the population is the
identified incidence of bronchopulmonary dis-
eases, while for taking medical and preventive
measures, diagnostics and early detection of
markers of bronchopulmonary pathology, in
particular respiratory function disorders, are
more important. However, this is associated
with a number of difficulties in relation to agri-
cultural workers, due to the low availability of
specialized medical services 18], in particular
the lack of timely spirometric testing and con-
sultation with a pulmonologist in the presence
of complaints from the respiratory system [19],
which increases the risk of late diagnosis and
adequate treatment of a number of diseases of
the respiratory system [20].

CONCLUSIONS

1. The main harmful production factors that
can have a negative effect on the respiratory sys-
tem of agricultural tractor drivers are dust, which
is an aerosol of fibrogenic action of mixed
composition, and unfavorable microclimatic
conditions.

2. The examined group of agricultural trac-
tor drivers was characterized by a significant
incidence of respiratory diseases that do not
have an occupational genesis, and a significant
proportion of individuals with deviations ac-
cording to the results of spirometric testing. At
the same time, the lowest spirometric indicators
and the largest proportion of individuals with
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deviations according to the results of spirome-
try were registered in the youngest age group
and among workers with little experience.

3. The indices of external respiration func-
tion and the proportion of individuals with de-
viations in spirometry results in the examined
group of agricultural tractor drivers were asso-
ciated with smoking, and the presence of
chronic bronchitis was associated with ab-
dominal obesity and a history of allergies.

4. Given the regional limitation of the
study (Saratov region) and the small number of
workers surveyed, this study requires further
continuation.
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Objective. To determine the dynamics of whooping cough incidence in children in the Astrakhan region
(AR) for the period 2000-2023.

Materials and methods. The sources of information were statistical data from the Center for Hygiene and
Epidemiology on the incidence of whooping cough in the territory of AR for 2000-2023, a retrospective
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analysis of 40 medical histories of infants with a confirmed diagnosis of whooping cough hospitalized to the
Regional Infectious Diseases Hospital named after A.M. Nichoga for the period 2020-2023 was carried out.
Results. It was determined that the total number of infants diagnosed with whooping cough in the AR in the pei-
od 2000-2023 was 770 cases, 134 (174 %) of them with an average number of 22.3 +4.1 (2.9 %) cases per year
were revealed in 2000-2005; 198 (25.7 %) — in 2006-2010, ie. — 39.6 £ 4.8 (5.1 %) per year; 54 (7 %) — 13,5+ 37
(1,7 %) in 2011-2014; 208 (27 %) — 41,6 85 (54 %) in 2015-2019; 20 (2,6 %) — 6,7 4,2 (0,87 %) per year in
2020-2022; and 156 (20.3 %) cases in 2023, It can be assumed that the increase in the incidence of whooping
cough was accompanied by its decrease in subsequent years due to an increase of the immune layer in infants and
collective immunity of other age groups. The low incidence of whooping cough in 2020-2022 could contribute to
a decrease in collective immunity among the population of the region and, as a result, an increase in the incidence
of the disease in children. The incidence rate of whooping cough in 2023 was 49.2 per 100,000 people, which is
14 times higher than the national rate. According to the results of the analysis of the clinical symptoms of whoop-
ing cough in infants, severe forms of the disease were found in 22 (55 %) of the 40 patients included in the study.
Conclusions. Severe forms of whooping cough in infants were observed in 55 % of cases, complicated — in
40 %. The decrease in pertussis vaccination coverage for children and adults in contact with infants is one of
the reasons for the decrease in collective immunity and the increase in the incidence in infants of the region.
Keywords. Whooping cough, infants, incidence, clinic, treatment.

Ilexb. YCTaHOBUTb JUHAMUKY 3a00JIEBAEMOCTH KOKIOMEM Yy IeTel B ACTpaxaHCKor obnmactu (AO) 3a mepu-
o1 2000-2023 1.

Marepuanbl 1 METOIbI. VICTOUHUKAMY UH(POPMAIVH ABJSTUCh CTATUCTYECKUE JTAHHBIC 1[EHTPA TUTUCHbI
U 3MWIEMUOJIOTAN O 3200J1€BAEMOCTH KoKmomeM Ha Tepputopun AO 32 2000-2023 IT., IPOBEAEH PETPO-
CIIEKTUBHBIN aHATN3 40 MEUIIMHCKUX UCTOPUI OONIE3HU JICTEN IPYAHOTO BO3PACTA C OATBEPKICHHBIM I1a-
THO30M KOKJIONIA, TOCTUTAMU3UPOBAHHBIX B [BY3 AO «ObnacTHas MH(EKIMOHHAS 60pHUIA M. A M. Hu-
4oru» I. AcTpaxanu 3a nepuog 2020-2023 .

Pe3ynbTarbl. YCTAaHOBIECHO, YTO OOIIEE KOMMYECTBO AETEH IPYAHOIO BO3PACTA, 3200/EBIINX KOKIOMEM B
AO B nepuog 2000-2023 rr., cocrasisno 770, B ToM uncie B 2000-2005 rr. — 134 (17,4 %) cny4as npu cpep-
HEM KOmudecTse B 1o 22,3 +4,1 (2,9 %) cyyas; 2006-2010 tr. — 198 (25,7 %), T.e. 39,6 4,8 (5,1 %) B 10T
2011-2014 1T, - 54 (7 %) = 13,5% 3,7 (1,7 %); 2015-2019 1T. — 208 (27 %) — 41,6 =85 (54 %); 2020-2022 1T. -
20 (2,6 %) — 6,7 4.2 (0,87 %); 2023 1. — 156 (20,3 %) ciydaeB. MOKHO CYUTATh, YTO POCT 3260/IEBAEMOCTH
KOKJIIOIIEM CONPOBOKAAICA B OCACAYIOMIUE TOfibl €€ CHIDKECHUEM 34 CUET YBEIMUEHNA UIMMYHHON IIPOCTONKY
Y JIeTel TPYAHOIO BO3PACTA 1 KOJUIEKTUBHOTO MMMYHUTETA Y HACEIEHNA IPYIUX BO3PACTHBIX TPyl Huzkas 3a60-
JIEBAEMOCTD KowmomeM B 2020-2022 IT. MOIIa CIOCOOCTBOBATH CHIDKEHUIO KOJUIEKTUBHOIO UMMYHUTETA Y HACE-
JIEHUs PETMOHA U, KaK CIEACTBUE, POCTY 3200/1€BaeMOCTH y ieTer. [loka3arens 3a601€BaEMOCTH KOKIIIO-
meM B 2023 1. coctasut 49,2 Ha 100 ThIC. HACEIEHN, YTO BBIIIE MIOKA3ATENA IO CTpane B 1,4 pasa. [To pesynbra-
TAM AHAIM34 KIMHAYECKOY CHMIITOMATHKY KOKIIONTA Y A€Tel IPYAHOIO BO3PACTA YCTAHOBIEHO HAIMYNE TDKEIIBIX
(bopm 6one3nu y 22 (55 %) u3 40 auueHTOB, BOIEMMX B MCCICIOBAHIE.

Beisoapl. Tsoxesbie (pOPMBI KOKIIOMA Y AETE IPYAHOIO BO3PACTA COCTABILUIU 55 %, OCIOKHEHHBIE — 40 %.
YMEHBIIEHNE OXBaTA BAKLMHALUEN IPOTUB KOKIOMA JETEN U B3POC/IBIX, KOHTAKTUPYIOIUX C IDYAHBIMU
JETbMU, ABJIAECTCA OJHOI U3 IIPUYUH CHIKEHUA KOJUIEKTUBHOTO MIMMYHHUTETA U POCTA 3200JIEBAEMOCTH B PE-
THOHE I'PYIHbIX JETEN.

Kirogesnie ¢108a. Koo, JeTu IpyAHOro BO3pactd, 3a00/1€BAEMOCTb, KIMHUKA, ICYCHHUE.
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INTRODUCTION

Whooping cough is an acute highly conta-
gious infectious disease caused by B. pertussis,
characterised by prolonged bouts of spasmodic
coughing and severe course in infants. The ge-
nus Bordetella consists of nine species, four of
which cause respiratory diseases (B. pertussis, B.
parapertussis, B. bronchiseptica and B.
holmesii). The bacterium is highly sensitive to
environmental factors: it dies when dried, ex-
posed to direct sunlight, and heat. When spu-
tum dries, the bacterium dies within an hour.
The source of infection is a sick person who
releases the pathogen through various types of
forced breathing (coughing, sneezing, crying,
speaking loudly) [1; 2]. The absence of innate
immunity for whooping cough contributes to
the development of the disease in infants [3].

The incidence of whooping cough among
infants in the Russian Federation remains
high — up to 80 or more per 100 thousand
population. This may indicate an epidemic
problem and is caused by a decline in collective
immunity due to refusal of vaccination [4]. The
clinical picture of whooping cough consists of
consecutive  periods (catarrhal, spasmodic
cough and the period of resolution), the dura-
tion of which depends on the patient's age, se-
verity of the disease and the presence of con-
comitant pathology. In particular, in young
children, the catarrhal period of the disease can
last for 3-5 days, and the spasmodic period can
last up to 2 months. Quite often, whooping
cough in infants is severe, with attacks of ap-
noea, and the development of various compli-
cations such as pneumonia, atelectasis, enceph-
alopathy, etc. [5-7]. The difficulty in diagnosing
whooping cough in the catarrhal period is the
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absence of specific symptoms of the disease. In
addition, in most patients, whooping cough is
diagnosed only during the period of spasmodic
cough, which causes untimely isolation of the
patient and the start of antibacterial therapy [8].

Whooping cough is widespread despite the
introduction of vaccination prevention and a
high percentage of immunization rate among the
population. Outbreaks of the disease among
children and adults occur cyclically every
3-5 vyears. According to WHO, 38754 cases
of whooping cough were registered in the Euro-
pean Union in 2016, and in 2019, there were
43,241 cases of whooping cough. There was a
decline in the incidence of whooping cough in
2017 and 2018.

MATERIALS AND METHODS

The sources of information were the statis-
tical data from the Centre for Hygiene and Epi-
demiology on the incidence of whooping cough
in the Astrakhan Region (AR) for 2000-2023,
and medical records (inpatient cards) of 40 in-
fants with a laboratory-confirmed diagnosis of
whooping cough (by bacteriological method,
PCR, and ELISA) treated at the AR Regional Infec-
tious Diseases Hospital named after A. M. Nicho-
ga, Astrakhan, between 2000 and 2023.

Statistical data analysis was performed us-
ing the Microsoft Office Excel software (Mi-
crosoft, USA). The generally accepted medical
threshold of p < 0.05 was considered to deter-
mine the statistical significance of the results.

RESULTS AND DISCUSSION

It was found that the incidence of whoop-
ing cough in infants in the Astrakhan Region
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during the study period was characterised by
periods of rise and fall (Fig. 1).
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Fig. 1. Dynamics of the incidence of whooping cough
among infants in the Astrakban Region
Jor2000-2023

The total number of infants who fell ill
with whooping cough in the Astrakhan Region
between 2000 and 2023 was 770 cases, includ-
ing 134 (17.4 %) cases between 2000 and 2005,
with an average of 22.3 + 4.1 (2.9 %) cases per
year; 198 (25.7 %) cases between 2006 and
2010, ie. 39.6 * 4.8 (5.1 %) cases per year;
54 (7 %) cases between 2011 and 2014, ie.
13.5 £ 3.7 (1.7%) cases per year; 208 (27 %) cases
between 2015 and 2019, ie. 416 + 85 (54 %)
cases per year; 20 (2.6 %) cases between 2020 and
2022, ie.6.7 £ 4.2 (0.87 %) cases per year; and 156
(20.3 %) cases in 2023, as a percentage of the total
number of patients 208 (27 %) cases between
2015 and 2019, ie. 41.6 £ 85 (54 %) cases per
year; 20 (2.6 %) cases between 2020 and 2022, ie.
0.7 £ 4.2 (0.87 %) cases per year; and 156 (20.3 %)
cases in 2023, as a percentage of the total number
of patients.

Whooping cough was more often recorded
among children living in the city of Astrakhan.
During the study period, 466 cases (60.5 %)

100

were recorded in the city, and 304 cases (39.5 %)
in rural areas, including 71 cases (9.2 %) in the
Volodarsky district of the Astrakhan region,
06 cases (8.6 %) in Privolzhsky, 49 cases (6.3 %)
in Narimanovsky, 35 cases (4.5%) in Ikrya-
ninsky, 17 cases (2.2 %) in Enotaevsky, 14 cases
(18 %) in Kamyzyaksky, 13 cases (1.7 %) in Li-
mansky, 13 cases (1.7 %) in Krasnoyarsky, 12 cases
(1.5 %) in Akhtubinsky, 6 cases (0.8 %) in Kharaba-
linsky, 5 cases (0.6 %) in the closed administrative-
territorial formation of Znamensk, and 3 cases
(04 %) in Chernoyarsky, as a percentage of the
total number of patients (Fig. 2).
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Fig. 2. The incidence of whooping cough among
infants in rural areas of the Astrakban Region
Jor 2000-2023

The data indicate that the incidence in ru-
ral areas of the Astrakhan Region that are closer
to the city is significantly higher than in remote
northern areas (Znamensk, Chernoyarsky
District).

The incidence of whooping cough in in-
fants in the Astrakhan Region in 2020-2022
was sporadic — only 20 cases (2.6 %), including
13 cases (1.7 %) in 2020, one case (0.1 %) in
2021, and 6 cases (0.78 %) in 2022. The disease
was registered mainly in Astrakhan — 16 cases
(2.1 %) of the total number of patients. In 2023,
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there was a sharp increase in the incidence of
whooping cough in infants — 156 cases (35 %),
including 87 cases (19.5 %) in children living in
Astrakhan and 69 cases (15.5 %) in the districts
of the Astrakhan Region.

Thus, in 2023, out of 69 cases in the dis-
tricts of the Astrakhan Region, 16 cases (23.2 %)
were registered in the Privolzhsky district,
14 cases (20.3 %) in the Volodarsky district, and
13 cases (18.8 %) in the Ikryaninsky district. Next
is the Narimanovsky district with 8 cases
(116 %), the Enotaevsky district with 4 cases
(5.8 %), the Kamyzyaksky and Akhtubinsky dis-
tricts with 3 cases (4.3 %) each, the Krasnoyarsky,
Limansky, and Kharabalinsky districts registered
2 cases (2.9 %) each, and one case (1.4 %) each in
the Chernoyarsky district and the closed admin-
istrative-territorial formation of Znamensk.
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It should be noted that in 2023, the total
number of cases was 440, ie. the proportion of
cases in other age groups of children and adults
was 290 (65 %) cases. The incidence rate per
100 thousand population among children and
adults in the Astrakhan Region in 2023 was
49.2, which is higher than the rate for the Rus-
sian Federation — 306.15.

An analysis of 40 medical records (select-
ed by random sampling) of infants who had
whooping cough and were treated at the As-
trakhan Regional Infectious Diseases Hospital
named after A. M. Nichoga in the period
2020-2023 revealed contact with parents
(22.5 %) and older children (74.6 %) who had
been coughing for a long time and/or had
whooping cough.

87
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Fig. 3. The incidence of whooping cough in infants in the Asirakban Region in 2020-2023
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The average incubation period for pa-
tients with a known date of exposure was
54+ 16 days. All children with whooping
cough had the disease in its typical form, with
severe forms predominating in 22 (55 %) pa-
tients. There were 4 (10 %) mild cases and
14 (35 %) moderate cases.

Clinical symptoms of the disease devel-
oped gradually — a cough that tended to in-
crease during the course of the disease, in the
absence of fever or with a low-grade tempera-
ture, and without physical changes in the lungs.
This was the reason for the late diagnosis and
hospitalization on average 149 + 34 days after
the onset of the disease in 18 (45 %) patients.
Severe whooping cough was diagnosed in
22 (55 %) patients, moderate in 14 (35 %), and
mild in 4 (10 %). With severe whooping cough,
the number of coughing attacks reached
29.2 £ 4.5 times a day. Coughing fits were ac-
companied by facial cyanosis in all patients.
Apnoea was recorded in 9 (40.9 %) patients,
tonic-clonic convulsions in 3 (13.6 %), and vom-
iting at the end of coughing fits in 15 (68.2 %),
with thick viscous sputum present in the vom-
it. The duration of the spasmodic period was
46.2 + 4.5 days. Moderate whooping cough was
diagnosed in 14 (35 %) children. The frequency
of coughing attacks was 19.5 + 6.3 per day.
Coughing fits were accompanied by cyanosis of
the nasolabial triangle and redness of the face.
The duration of the spasmodic period was
342+ 14 days. Reprises were observed in
6 (429 %) children, and vomiting after cough-
ing occurred in 8 (57.1 %). Body temperature
in 7 (50 %) patients rose to 37.4-37.9 °C. With
a mild form of whooping cough, brief attacks
of spasmodic coughing were observed without
cyanosis or deterioration of the general condi-
tion. The number of attacks was 14.2 + 2.6 per
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day. An increase in temperature was noted in
3 (75 %) children to 37.2 °C. The duration of
the spasmodic period was 28.4 £ 2.8 days.

In the general blood test for uncomplicat-
ed whooping cough, leukocytosis was detected,
up to (21.2 = 3.7) - 10°/1, and lymphocytosis, up
to 624 + 3.5% (p < 0.001), compared with the
indicators of the control group. Radiologically,
emphysema of the lungs was detected in
31 (77.5 %) patients, and atelectasis in 12 (30 %),
mainly in the right lung. These complications
are associated with the accumulation of viscous
sputum, which children in the first year of life
are unable to effectively cough up.

Pneumonia was diagnosed in 4 (10 %)
children and was accompanied by a deteriora-
tion in condition, worsening cough, shortness
of breath, increased cyanosis, and an increase in
body temperature to 38.2-38.8 °C.

The following treatment was administered:
antibiotics — azithromycin (10 mg/kg/day),
roxithromycin (5-8 mg/kg/day), Augmentin
(30-40 mg/kg/day) for 5-7 days. For severe
forms, cephalosporins of the III-IV generations
(cefotaxime, cefepime, ceftriaxone) were used
at a dose of 100 mg/kg/day for 7-10 days.

To suppress cough, drugs acting on the
cough center were used: Stoptussin (6-8 drops
3 times a day) and Sinecod (10 drops 3—4 times a
day). For bronchospasm, Eufillin (4-5 mg/kg/day)
was used, and for apnoea and encephalopathic
disorders,  glucocorticosteroids  (prednisolone,
dexamethasone), anticonvulsants (Seduxen), and
oxygen therapy were used.

In our study, it was found that whooping
cough in infants occurred with a predominance
of severe forms in 55 % of patients, which is not
contradictory to the results of other studies.
According to V.V. Krasnov et al. (2018), severe
forms of whooping cough accounted for 30.6 %,
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and 19.6 % of patients required artificial ventila-
tion [9]. Also, a study by AV. Vasyunin et al.
(2019) noted that complicated whooping
cough in infants accounted for 79 % [10].

CONCLUSIONS

1. The epidemiological situation regarding
whooping cough in the Astrakhan Region can
be considered unfavourable, as evidenced by
the high incidence rate among infants.

2. The incidence of whooping cough in
children is characterised by periodic growth
with an interval of 53 + 0.8 years, which is
caused by a decrease in collective immunity
during the period of sporadic incidence.

3. Severe forms of whooping cough in in-
fants accounted for 55%, and complicated
forms accounted for 40 %.

4. A decrease in the coverage of vaccina-
tion against whooping cough among children,
healthcare workers, and employees of pre-
school, school, and social institutions is one of
the reasons for the decline in collective im-
munity and the increase the incidence of
whooping couhg in the region, with the in-
volvement of infants in the epidemic process.
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EFFECTIVE COMMUNICATION AS A FACTOR OF TREATMENT QUALITY
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Objective. To study the problems of effective communication between the doctor and the patient at the
outpatient stage of medical care and suggest some ways to solve them.

Materials and methods. An online survey of 309 people (119 doctors and 190 patients) was conducted.
The questionnaires concerning the appearance of the doctor, his verbal and non-verbal skills contained
34 questions each. Such research methods as analysis, synthesis, questionnaires, as well as the statistical meth-
od are used in this study.
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Results. Patients most often complain about doctors’ indifferent attitude to their problems, when communi-
cating with medical staff. Many respondents are dissatisfied that the doctors do not emphasize the im-
portance of a healthy lifestyle, which, in their opinion, is due to the fact that most doctors do not realize the
significance of a lifestyle modification in disease prevention. Patients' responses also often noted a lack of
nonverbal reinforcement of words during the consultation. It may seem an insignificant element of profes-
sional communication, but it turned to be of a great importance for many patients.

Conclusions. When providing medical care at the outpatient and polyclinic stage, the level of a primary
healthcare physician’s communication competencies is of great importance. Physicians’ good communication
skills not only allow to create comfortable and trusting relationships with patients, but also increase the quali-
ty of medical care significantly, which will improve the treatment results.

Keywords. Communication skills, medical consultation, communication with a patient, professional com-
munication.

Heas. Wzyunts npobemMel 3PPEKTUBHON KOMMYHUKALNY BPAYa U MTALIUEHTA HA aMOYJIATOPHOM 3TAIlE OKa-
34HMA MEIULIMHCKON IIOMOIIY 1 NIPEJIOKUTD IyTH UX PEIICHUA.

Matepuansl 1 MeToApl. B pamkax uccieioBaHnst ObUIO MPOBEACHO OHJIAMH-AHKETHPOBAHUE 309 uenoBek
(119 Bpaueti u 190 nauuenToB). ONPOCHUKY BKIIOYAIN B €04 110 34 BOMPOCA, IIO3BOJLIOMIUX OTYYUTb UH-
(hOpPMALIUIO O BHENIHEM BUJIE BPA4a, ET0 BEPOAIBHBIX U HEBEPOAIBHBIX HABbIKAX. B HACTOAIIEN padoTe UCTIONb-
30BAHBI TAKUE METO/BI NCCIEAOBAHNMSA, KAK AHAIN3, CUHTE3, dHKETUPOBAHUE, 4 TAKKE CTATUCTHYECCKAN METOZ,
Pesynprarel. [Ipy 00meEHUY C MEAUIMHCKAM NIEPCOHAIOM HALUEHTBI YaIe BCETO KATYIOTCA Ha PABHOAYII-
HO€ OTHOLIEHME BPadel K UX MpooaeMaM. MHOIUe ONPOIEHHbIE HEAOBOMBHBI TEM, YTO MEAUKH HE AKLICHTH-
PYIOT BHUMAHHE TaLUEHTOB HA HEOOXOAUMOCTH BECTH 3I0POBBIA 00PA3 XKU3HH, YTO, 110 UX MHEHHIO, CBA3A-
HO C TeM, YTO OOMBIIMHCTBO BPAYEH HE OCO3HAIOT 3HAYECHUA MOAU(UKALNY 00PA3a KU3HU B IPOPUIAKTUKE
3a60neBanuil. CTOJIb K€ 9ACTO OTBETHI MALMEHTOB YKA3BIBAIN Ha OTCYICTBUE HEBEPOAILHOIO MOAKPEIUIEHUA
CJI0BaM B IIPOLIECCE KOHCY/IbTAlUU. BO3MOXKHO, 3TO KaKETCA HE3HAUUTE/IBHBIM JIEMEHTOM IPOPECCUOHAb-
HOI KOMMYHUKALUH, OJHAKO, KAK BBIACHWIOCH, MHOTUE ITALIUEHTH CYUTAIOT 3TO BAKHDIM.

BeiBogpl. [1py OKa3aHMM MEAULIMHCKON OMOIIU HA aMOYIATOPHO-TIONUKINHUYECKOM 3Tane GOJBIIOE 3HA-
YEHUE UMEET YPOBEHb KOMMYHUKATUBHBIX KOMIIETEHLIMI BPa4d NIEPBUYHOIO 3BEHA 3[PABOOXPaHEHU. Bia-
JCHHE BPAYAMU KOMMYHUKATHBHBIMY HABBIKAMU HE TOJNBKO IO3BOJIAET CO34ATh KOM(OPTHBIE U JOBEPHUTEIb-
HbIE€ OTHOWIEHUS C NMALMEHTAMH, HO ¥ 3HAYMTEIBHO MOBBICUTD KAYECTBO MEAULIMHCKON TOMOIIH, YTO 0feC-
TICYUT YIYIMEHUE PE3YILTATOB JICUCHUA.

Kirogyessie ¢10Ba. KOMMYHUKATHBHBIE HABBIKH, BPAYEOHAA KOHCYIBTALMA, OOMECHUE C MALUEHTOM, IIPO-
(beccroHaIbHAS KOMMYHUKALIMAL

INTRODUCTION the need for prescribed methods of examina-

Effective communication skills are the ba-  ton and treatment, and also encourage the

sis not only for everyday and professional ac-
tivities but also an integral part of providing
any medical care. Every day, doctors greet the
patient, ask a number of questions of interest
and listen carefully to the complaints, explain
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patient to adhere to the therapy. [1; 2].

Nowadays, the communicative aspect plays
a crucial role in a doctor's professional activities,
where communication is the main therapeutic,
diagnostic, and preventive tool [3; 4].
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A doctor who possesses communicative
technologies can interact with the patient in an
atmosphere of mutual respect and trusting rela-
tionships, which will create a comfortable envi-
ronment for the patient, improve the acquisi-
tion of information about their health status,
contribute to the correct diagnosis, increase
compliance, and enhance the quality of treat-
ment [5; 0].

The development of a doctor's communica-
tive competence should take place during the
educational process at a medical university, as
well as within the framework of continuing med-
ical education, with an emphasis on the skills
necessary for successful medical practice in ac-
cordance with the professional tasks of a primary
healthcare physician [4].

B.E. Votchal said: «The ability to talk to a
patient, to work with the patient's personality, is
what distinguishes a good doctor from one who
is merely erudite». Indeed, the patient is an indi-
vidual with a certain set of characterological
and psychological traits, which requires an indi-
vidual approach [7; §].

A distinctive feature of outpatient care is
the time limit, which necessitates the use of
counselling technologies and professional skills
to utilise the allotted time clearly and as effi-
ciently as possible. At the same time, medical
professionals must not forget about the com-
municative aspect, ensuring that the patient
feels the treating physician’s benevolence, atten-
tion, and interest in their health issues during
the interaction [9; 10].

The objective of the study is to explore the
problems of effective communication between

2025 Volume XLI Ne 1

the doctor and the patient at the outpatient
stage of medical care and to suggest solutions to
these problems.

MATERIALS AND METHODS

An online survey was conducted among
309 people (119 doctors and 190 patients).
The median age of the participants was
36 years. The authors personally developed
two versions of the questionnaire for doctors
and patients. The questionnaires included 34
questions each, designed to gather information
about the doctor's appearance, verbal and
non-verbal skills. A separate block of questions
was devoted to examinations, tests, recom-
mendations, and treatments that doctors pre-
scribed for patients.

The survey was voluntary and subjective.

The selection of respondents for the survey
among doctors and patients was carried out on
the basis of a city polyclinic. The inclusion crite-
ria for the survey were: patients over 18 years of
age who received outpatient medical care and
signed informed consent to participate in the
survey; doctors providing outpatient medical
care who also signed informed consent to pat-
ticipate in the survey. The criterion for exclud-
ing respondents from the survey was refusal to
participate in the study.

Statistical processing was carried out using
Microsoft Excel 2016 and Statistica 10.0.

RESULTS AND DISCUSSION

The conducted survey revealed a number
of gaps regarding effective communication be-
tween doctors and patients at the outpatient
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stage of medical care. In comparing the re-
sponses of the participants, it was found that
doctors and patients assess the communicative
skills of medical professionals differently..

At the beginning of a medical consultation,
the doctor gets to know their patient, establishes
psychological contact with them, and lays the
groundwork for subsequent interpersonal intet-
actions. The first impression made by the attend-
ing physician on the patient is very important,
having a great influence on the formation of
trusting relationships. A favourable impression
not only encourages the patient to want to
communicate with the doctor, but also to heed
their opinion regarding the existing pathology, as
well as to follow prescriptions, strictly adhering
to advice and recommendations. The first im-
pression largely depends on the organisation of
the patient’s consultation space, the appearance,
demeanour, and friendliness of the consultant.
When asked about the doctor's appearance,
88.2 % of specialists (n = 105) replied that they
always look neat, while the remaining 11.8 %
(n=14) believe they look that way for most of their
working time. At the same time, 5.2 % of patients
(n=10) noted the doctor's untidy appearance.

To establish mutual understanding be-
tween a doctor and a patient, it is especially
important to pay attention to the beginning of
the consultation. It is necessary that the form
of greeting the patient corresponds to his or
her age and social status. According to the re-
sults of the survey of doctors, they always greet
the patient and introduce themselves at the
beginning of the outpatient appointment.
However, patients think otherwise: specialists
did not greet 10.5 % of patients (n = 20).
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When conveying any information, the
rules for establishing contact with the patient
are important. This contact consists of two
main components: non-verbal (non-verbal)
and verbal (verbal) ways of conveying infor-
mation (consultation) and exchanging infor-
mation. As is known, non-verbal communica-
tion — body language, voice, and intonations
used — plays an important role in human
communication. Words themselves are of less
importance. Despite the fact that 88.2 % of
doctors (7 = 105) believe that their greeting is
always supported by non-verbal means of
communication (a handshake, nod, or smile),
26.4 % of patients (n = 50) deny this.

Proper addressing of the patient also plays
a significant role in interacting with them.
When asked how doctors address their patients,
84.8 % of doctors indicated that they address
the patient formally using “you” (formal) or by
their first and last name, and do not allow disre-
spectful ob6pamenns (for example, “grandma”,
‘grandpa”, “mummy”, “sonny”). 71.1% of pa-
tients agree with this.

During the outpatient appointment, the
doctor and the patient mutually assess each oth-
er. A doctor who fills out medical documenta-
tion, works on a computer, or gets distracted by
phone calls during the appointment makes a
negative impression. The doctor should show the
patient their interest and attention by personalis-
ing the conversation. During the appointment,
most doctors — 94.1 % (n = 112) — do not get
distracted by personal matters (phone calls, pa-
perwork), which is confirmed by 89.4 % of pa-
tients (n = 170).

Unfortunately, due to heavy workload, a
doctor cannot always listen carefully to the pa-
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tient, concentrate on them and provide support.
More than half of the patients (55.2 %) have nev-
er felt supported by the doctor, although 76.5 %
of specialists (n = 91) believe that they regularly
provide support and show empathy to patients.

After the conversation with the patient,
doctors believe they proceed to the examina-
tion, while 10.5 % of patients (z = 20) do not
confirm this.

A very important stage in the communica-
tion between a doctor and a patient is inform-
ing the patient about their health condition,
the necessary methods of further examination
and treatment. The patient's understanding of
their condition, the need to clarify the diagno-
sis, as well as treatment with strict adherence
to the doctor's recommendations, which can
ensure the effectiveness of therapy, depend on
this. The doctor needs great skill in providing
information in the right amount, in an under-
standable and clear form, constantly checking
the correctness of the patient's understanding
of the information received. According to the
survey, 88.2 % of doctors (7 = 105) explain the
purposes of the prescribed examinations in
detail, and 86.8 % of patients (n = 165) agree
with them. Absolutely all doctors (7 = 119) are
of the opinion that they explain the methods
of treatment and possible complications in an
accessible way, but 7.9 % of patients (n = 15)
do not confirm this.

When conducting a consultation, it seems
important to inform the patient about the need
to modify their lifestyle. From the data obtained,
it has been established that all surveyed doctors
without exception (n = 119) are convinced that
they explain in detail to patients the need for
and rules of maintaining a healthy lifestyle, alt-
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hough 23.7 % of patients (n = 45) believe that
this issue is not given enough attention in poly-
clinics.

At the end of the consultation, the doctor
summarises the examination in brief form,
clarifies the plan for examination and treat-
ment, finds out whether the patient is willing
to follow the given recommendations, and sets
the date for the next visit. Visual materials
such as lists of medications with dosages and
administration schedules, guidelines for pre-
paring for diagnostic procedures, and recom-
mendations for therapeutic nutrition and
physical activity help to assimilate the infor-
mation. At the final stage of the consultation,
the doctor must make sure that the patient has
received complete information about their
condition, is ready to follow the consultant's
advice, and is satisfied with the results of the
meeting. According to the survey conducted,
92.1 % of patients (n = 175) were given the
date of the next appointment, and 94.1 % of
doctors (7 = 112) confirmed this.

The study touched upon many problems of
communicative interaction between a doctor
and a patient, which have a negative impact on
the course and outcome of the treatment pro-
cess. Divergences were noted in the assessments
of the doctor's actions by the doctor themselves
and the patient. Patients are dissatisfied that doc-
tors pay most of their attention to issues of diag-
nosis and treatment, while not showing empathy
to the suffering patient and not providing them
with sufficient support. Doctors explain this by
the heavy workload, which leaves no time or
moral strength to show empathy to all patients
and, possibly, by insufficient mastery of commu-
nication technologies.
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Thus, when communicating with medical
staff, patients most often complain about the
indifferent attitude of doctors towards their
problems. Many respondents are dissatistied
with the fact that doctors do not emphasize the
need for patients to lead a healthy lifestyle,
which, in their opinion, is due to the fact that
most doctors do not realise the importance of
lifestyle modification in disease prevention. Just
as often, patients' responses indicated the lack
of non-verbal reinforcement of words during
the consultation. Perhaps this seems like a mi-
nor element of professional communication,
but as it turned out, many patients consider it
important.

CONCLUSIONS

A doctor's communicative competence is an
essential component of a professional today. In
order to improve the communicative compe-
tence of healthcare providers, in our opinion, it is
necessary to: teach future doctors the basics of
communicative technologies; train them in the
use of non-verbal methods of communication;
help them master the skill of active listening.

The use of high level communicative com-
petencies in a doctor's professional activities not
only significantly improves the quality of medical
care at the outpatient stage, but also creates a
comfortable and trusting relationship with pa-
tients and ensure better treatment outcomes.
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B OTJEJIbHBIX PETHOHAX POCCHIICKOI ®EJEPAIINH
(IEHUHTPAJICKASL, CAPATOBCKASl I CAMAPCKAS OBJIACTH)

3A IOCJAETHUE 10 JIET

P.I1. Tempynvxun', M.A. Iloruoanos'*, K.A. Bonkoé’, A.P. Kpaguens’, C.B. Kanpanog’,
B.B. Macasaxoé™, 3.B. Amupoé’, B.H. Kyoawxuw’, C.A. Azanapoé’, C.C. Acaesd’,
M.O. Xamzamosa’

'Viuueepcumem Peasuss, 2. Canxm-Ilemepoype,

“Capamosckuii 20cyoapcmeermbitl meouyunckuti yrusepcumem umeny B.1. Pazymosckozo,
‘Camapcruti 20¢y0apcmeeHHbiti MeOUYUHCKULI yHUuBepcumen,
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Objective. To carry out a comparative analysis of the dynamics of thyroid cancer incidence in some regions
of the Russian Federation (Leningrad, Saratov and Samara regions) over the last 10 years.

Materials and methods. Statistical data from the official statistical reports of the Ministry of Health of
the Russian Federation for the Leningrad, Saratov and Samara regions, were analyzed and compared with
the data of the literature available on the studied problem from the open statistical and information data-
bases ELibrary.Ru, Web of Science, PUBMED.

Results. The conducted study revealed a number of important trends and regularities in the dynamics of thy-
roid cancer incidence in the Russian Federation. On the basis of the data obtained we can draw a conclusion
that thyroid cancer is a relatively rare disease, but the dynamics of its prevalence is inexorably growing.
Conclusions. The obtained results can be used to develop more effective measures for prevention and
early diagnosis of thyroid cancer. For timely detection of possible changes and development of effective
preventive and treatment measures, it is necessary to continue monitoring the incidence of thyroid cancer
all over the country.

Keywords. Thyroid cancer, incidence, diagnosis, early detection of recurrence, prediction of recurrence,
prevention.

Ileb. CpaBHUTEBHBIN aHAIN3 JUHAMUKYI 3300JIEBAEMOCTH PAKOM IIMTOBUIHON JKEE3bl B OT/EIBHBIX PETHO-
Hax Poccurickoit @epeparmu (JlenuHrpasckas, Capatosckas n Camapckas 06mact) 32 nocaeauue 10 ser.
MaTepuasbl H METOABL. B COOTBETCTBUM C LIEIBIO UCCIEAOBAHUA OCYLIECTBICH CPABHUTEIbHBIN AHAIU3
CTATUCTUYECKUX JIAHHBIX 13 0T4eTOB MuH3apasa PO no JlennHrpaackoit, CapaTosckoi 1 Camapckoi ooma-
CTAM C JAHHBIMH HAYYHOU JUTEPATYPHI IO UCCAEAYEMOM IPOONEME U3 OTKDBITBIX CTATUCTHYECKUX M MH-
(popmanmonHbIxX 6a3 ganublx ELibrary.Ru, Web of Science, PUBMED.

Pesynbrarhl. [1poBeIEHHOE UCCIEAOBAHUE TTO3BOMIJIO BBIABUTD PAL BAKHBIX TCHACHIUI U 3aKOHOMEPHO-
CTeN B JMHAMUKE PACIPOCTPAHEHHOCTH PAKA IUTOBUAHOMN Kenesbl B Poccurickoit Gepepanmy. Ha ocHOBa-
HUY HOJTYYEHHBIX JAHHBIX MOKHO 3aKIIOYUTD, YTO PAK IUTOBUAHON KENE3bl ABIACTCA OTHOCUTEIBHO PEl-
KUM 320071€BAHUEM, HO JHAMUKA €TI0 PACIPOCTPAHCHHOCTH HEYMOJIUMO PACTET.

BoiBoapl. [lonydeHHBIE PE3YAbTATH MOTYT OBITh UCIONB30BAHbI U1 Pa3paboTKu 6onee 3(P(HEKTUBHBIX MEp
TPO(PUIAKTVIKYA ¥ PAHHEN IUATHOCTUKY PAKA IUTOBUAHON Xene3bl. U1 CBOEBPEMEHHOTO BBIABIECHHUA BO3MOX-
HBIX M3MCHEHMI U Pa3pabOTKH 3(P(HEKTUBHBIX MEDP NPOPUIAKTUKA U JIEYCHNA HEOOXOIUMO TIPOJOIKATD MO-
HUTOPUHT 320071€BAEMOCTY PAKa IMUTOBUHOM JKEME3bI HA BCEl TeppuTopun Poccurickor defeparun.
KirogeBnie ¢10Ba. Pax MUTOBUIHON JKEE3DL, PACIIPOCTPAHEHHOCTD, AUATHOCTHUKA, PAHHEE BBIABICHUE PE-
LIUJMBOB, IPOTHO3UPOBAHUE PELUAUBOB, IPO(UIAKTHK.
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INTRODUCTION

Thyroid cancer (TC) is a malignant neo-
plasm resulting from abnormal growth of cells
in the thyroid gland (TG) [1]. These cells can be
either follicular or parafollicular (C-cells). TC is
the most common malignant tumor of the en-
docrine system [2; 3] and is classified into
four types.

Papillary TC is the most common type of
thyroid cancer, accounting for 60-70 % of cases
[4; 5]. 1t develops slowly and often has an
asymptomatic course. Metastases are rare, and
the mortality rate is low.

Follicular TC, in turn, constitutes about
20-30 % of all malignant tumors of the thyroid
gland. It most commonly occurs in elderly indi-
viduals. This form of cancer is characterized by
its ability to invade blood vessels [6]. Malignant
cells originate from the follicles of the thyroid
gland, leading to tumor formation. As the gland
enlarges, it becomes easily palpable and causes
discomfort or pain. The prognosis for follicular
cancer is less favorable than for papillary one.
The probability of death directly depends on
the rate of spread [6; 7).

Undifferentiated TC, which occurs only in
5-10 % of cases, is a rare but highly aggressive
form of TC. It spreads rapidly and is difficult to
treat, which leads to high mortality [5; 6]. Micro-
scopic examination reveals a significant differ-
ence of tumor cells from healthy ones. This type
of cancer often develops from an already exist-
ing differentiated tumor or, less commonly,
from a nodular goiter.

Medullary TC is the rarest form of thyroid
cancer, occurring in only 5% of patients with
endocrine malignancies [7]. It is characterized
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by an aggressive course and rapid metastatic
spread. It develops from C-cells, which
are responsible for calcitonin production.
Medullary TC is quite difficult to diagnose
in its early stages.

It should be noted that according to the
AJCC classification system, TC is divided into
four stages, denoted by Roman numerals from [
to IV [8]:

Stage I: the tumor is small and located only
within the thyroid gland, without affecting its
capsule. Symptoms are virtually absent.

Stage II: the tumor grows and extends be-
yond the thyroid gland, sometimes affecting the
lymph nodes nearby. A lump in the neck and
hoarseness may appear.

Stage 1II: the tumor spreads beyond the
thyroid gland, affecting lymph nodes and caus-
ing neck pain.

Stage IV: the tumor metastasizes to other
organs and tissues, such as the lungs or bones,
causing a variety of symptoms depending on
the site of spread [9; 10].

In recent decades, the incidence of TC has
been increasing in many countries, including
the Russian Federation, which highlights the
relevance of our study.

Therefore, the objective of this study is a
comparative analysis of the dynamics of thyroid
cancer incidence in selected regions of the Rus-
sian Federation (the Leningrad, Saratov, and
Samara regions) over the last 10 years.

MATERIALS AND METHODS

In accordance with the aim of the study, a
comparative analysis of the official data from
statistical reports of the Ministry of Health of
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the Russian Federation for the Leningrad, Sara-
tov, and Samara regions, and the data from sci-
entific literature on the subject obtained from
open statistical and information databases such
as ELibrary.Ru, Web of Science, and PUBMED
was carried out.

RESULTS AND DISCUSSION

Available statistical data for the period
from 2014 to 2023 were analyzed while carry-
ing out the study. The analysis of these data re-
vealed that the incidence of thyroid cancer (TC)
shows a steady upward trend (Fig. 1).
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Fig. 1. Statistical data on TC incidence in the
Leningrad, Saratov, and Samara Regions
Jfrom 2014 to 2023: LO - Leningrad Region;
SAMO — Samara Region;
SARO - Saratov Region

Over the past decades, the number of peo-
ple affected by TC in the Russian Federation has
increased significantly. The number of patients
rose by almost 45 %: from 8900 in 2014 to
11,500 in 2023 [11-13]. In certain regions, the
growth in TC incidence was particularly notice-
able. For example, in the Leningrad Region, the
number of cases increased by 3.5 % from 2018
to 2019. In the Samara Region, the increase was
10.8 %, and in the Saratov Region — 5.9 %. De-
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spite this, it was the Leningrad Region that
showed the highest level of TC incidence.

Thyroid cancer may occur for various rea-
sons [14-18], both external that is, related to
the environment and internal. External factors
that can contribute to the development of TC
most often include:

1. Ionizing radiation: exposure from exter-
nal sources or accumulation of radioactive sub-
stances inside the body [19].

2. lodine deficiency or excess: iodine is an
essential element for proper thyroid function,
its deficiency or excess can lead to certain dis-
orders, especially affecting the endocrine system
as a whole [20-21].

3. Poor diet: deficiency of essential nutri-
ents and consumption of harmful foods may
effect thyroid health [22] unfavorably.

4. Occupational hazards: exposure to che-
micals that may damage the thyroid gland [23)].

Internal factors contributing to the devel-
opment of TC include mutations in the BRAF,
PTEN, APC, DICER], MNG, NRAS, KRAS, and
TERT genes; hormonal imbalances; and heredi-
tary syndromes such as Gardner’s syndrome,
Cowden syndrome, and multiple endocrine ne-
oplasia types 2A and 2B [24-27].

Overall, the success of TC treatment de-
pends on early detection, appropriate selection
of surgical intervention extent, and the imple-
mentation of additional therapy when needed.
Postoperative follow-up includes regular exam-
inations to reveal any recurrence and to admin-
ister necessary treatment.

Undoubtedly, close cooperation between
primary care physicians and endocrinologists,
surgeons, and oncologists is crucial. Such col-
laboration can enhance prevention, early diag-
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nosis, and postoperative management, helping
to prevent complications and recurrences. It is
also very important to provide patients training
in order to raise their awareness about TC and
its prevention.

CONCLUSIONS

The conducted study revealed a number of
important trends and patterns in the dynamics
of thyroid cancer prevalence in the Russian
Federation. The obtained results can be used to
develop more effective measures for the pre-
vention and early diagnosis of TC’. In order to
promptly detect potential changes and develop
effective preventive and therapeutic strategies,
it is necessary to continue monitoring the inci-
dence of thyroid cancer throughout the entire
territory of the Russian Federation.
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SUCCESSFUL CLOSURE OF ESOPHAGOGASTRIC ANASTOMOTIC
LEAK USING ENDOSCOPIC VACUUM THERAPY

M.V. Repin'*, D.V. Trushnikov’, D.A. Tronin’, I.N. Shchetkina’, E.E. Sablin’

'Ye.A. Vagner Perm State Medical University,
*Perm Regional Clinical Hospital, Russian Federation

YCIIEITHOE 3AKPBITUE HECOCTOATEJIBbHOCTH
ITMIIEBOJHO-KETYJOYHOT'O AHACTOMO3A
C MUCITOJIb30OBAHUEM DHIOCKOIIMYECKON BAKYYM-TEPAIIUH

M.B. Penun'*, I.B. Tpymnuxoé’, 1.A. Tponuw’, H.H. lllemxuna’, E.E. Cadnun’

![epmckuti 20cy0apcmeerblil MeOULUHCKULL YHUBepCUumem umeru axademura E.A. Bazuepa,
“[Tepmcras Kpaesas Kaumnuyeckasn 6oasHuya, Poccutickan Pedepayus

A clinical case of a 67-year-old female patient with esophagogastric anastomotic leakage after proximal gastrectomy
for cancer of the cardiac portion is presented. The complication manifested itself as acute right-sided pleural empy-
ema on the 12th day after the surgery. After the pleural cavity drainage and primary sanitation of the empyema, en-
doscopic installation of a vacuum system equipped with an open-pore sponge was chosen as a technique for clos-
ing the anastomotic defect. This system was operating for 10 days, gradually reducing the amount of the exudate
discharged. There was no need to replace the drainage, since endoscopic examination revealed good regeneration
in the area of the anastomotic defect. Intensive therapy, along with drainage and sanitation of sources of inflamma-
tion, ensured stabilization of the patient’s general condition and healing of the anastomosis. This clinical observation
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demonstrates the effectiveness of endoscopic vacuum therapy in treatment of esophageal anastomotic leaks and
the prospect of its use in difficult cases associated with defects and fistulas of the gastrointestinal tract.
Keywords. Proximal gastrectomy, esophagogastric anastomosis, anastomotic leakage, endoscopic vacuum therapy.

[IpeacTasieH KIMHHYECKME Cy4ail MAIMEHTKE B BO3PACTE 67 JIET C HECOCTOATENBHOCTBIO MUIEBOJHO-
JKEJYAOYHOTO aHACTOMO32 TIOC/IE IPOKCUMAJIBHON PE3EKLMU JKEYKA IO HOBOZY PAKA KAPAUAILHOIO OTAEA.
Ocnoxuenue NposABIIOCh OCTPOX NIPABOCTOPOHHEN SMIIMEMOH IVIEBPHL Ha 12-€ cyTKu roce onepanuu. [ocre
JPEHUPOBAHUSA TUIEBPAIBHOH MOMOCTH U NEPBUYHON CAHAIMK 3MIUEMbI B KAUECTBE METOVIKU 3aKPbITUSA Jic-
(beKTa aHACTOMO32 BBIOPAHA 3HIOCKONNYECKAS YCTAHOBKA BAKYYM-CHUCTEMBI, OCHANEHHON T'YOKOM C OTKDPBITHI-
MU nOpamu. JlaHHag cucreMa (PyHKIMOHMUPOBAIA B TedeHHe 10 CyTOK, OCTENEHHO COKPAIdsd KOMUYECTBO OT-
JEAEMOTO SKCCYAT. 3AMEHBI IPEHAKA HE NIOTPEOOBAIOCD, TAK KAK IPU JHAO0CKOIMMYECKOM UCCIEN0BAHAN 00-
HAPYKCHA XOpOWIAsd pEreHepanysd B 30HE Je(PEKTa AHACTOMO3A. MHTEHCHMBHAA TEpamud, HApamy C
JPEHUPOBAHUEM U CAHALIMEI UCTOYHUKOB BOCHATIEHNUA, 0OECTICYNIA CTAOWIM3ALIMIO OOIIETO COCTOSHIA MalH-
€HTKY U 31KUBJICHUE AHACTOMO32. JTO KIMHUYECKOE HAOMONCHUE AEMOHCTPUPYET 3(P(PEKTUBHOCTb SHAOCKO-
TIMYECKO!N BAKYYM-TEPANNU TIPH JIEYCHUH HECOCTOATENBHOCTH MUIEBOJHBIX AHACTOMO30B U MEPCIEKTUBY €€
UCTIO/b30BAHMA B CJIOXKHBIX CUTYALUSX, CBA3AHHBIX C 1E(DEKTAMHU 1 CBUIIAMU SKETYJOYHO-KAMEYHOTO TPAKTA.

KimroueBnsie c10Ba. [IPOKCHMAIbHAA PE3EKLMA JKEMYAKA, MUIEBOAHO-KEIYIOYHBIA AaHACTOMO3, HECOCTOA-

TCIbHOCTDb dHACTOMO3d, 3H/IOCKOIINYCCKAA BAKYYM-TCPATINS.

INTRODUCTION

Esophagogastric anastomotic leak is a se-
vere complication observed in 11.4-20 % of cas-
es after esophageal resection [1-3]. Despite stud-
ies aimed at improving anastomotic healing, the
leak rate has not significantly decreased [4]. Alt-
hough recent trends show a reduction in the
frequency of esophagogastric anastomotic dehis-
cence, mortality remains consistently high,
reaching 30-60 % [3; 5]. The treatment of such
patients is particularly challenging due to the
development of severe secondary complications
[6; 7). Reoperative surgery is technically difficult,
and in 30 % of cases, the anastomotic defect
cannot be repaired; attempts to restore its integ-
rity often prove unsuccessful, leading to new
complications and sometimes necessitating multi-
ple surgical interventions [6]. Therefore, surgeons
are justified in pursuing a conservative approach
based on minimally invasive endoscopic tech-
niques. Currently, the most promising method is
endoscopic vacuum therapy (EVT), which posi-
tively influences the wound healing process [7].
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The variability in treatment approaches for esoph-
agogastric anastomotic leaks reflects the complex-
ity of choosing an optimal strategy, making the
search for the most effective treatment for severe
complications a pressing issue.

CLINICAL CASE

A 67-year-old female patient, admitted to
the Department of Thoracic and Abdominal On-
cology at the Perm Regional Clinical Hospital,
underwent subtotal proximal gastrectomy with
double-row end-to-end esophagogastric anas-
tomosis via an abdominal approach on June 1,
2023, for adenocarcinoma of the gastric cardia
pTis NO, pLO, pV0, Pn0. On postoperative day 12,
despite initial stable recovery, the patient devel-
oped sudden collapse with loss of consciousness,
initially attributed to her pre-existing Parkinson’s
disease. She was transferred to the intensive care
unit, where acute right-sided pleural empyema
secondary to esophagogastric anastomotic leak
was revealed. Thoracentesis and pleural cavity
drainage were performed, with 1000 mL of tur-
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bid exudate evacuated. After hemodynamic stabi-
lization, video-assisted pleural cavity sanitation
was planned to determine further treatment
strategy.

Surgery performed on June 14, 2023: vid-
eo-assisted thoracoscopy, sanitation and drain-
age of the right pleural cavity. The empyema
cavity containing infected fibrin was visualized,
and 200 mL of turbid serous exudate was re-
moved. The lung was aerated, while the parietal
pleura appeared hyperemic, thickened and
edematous. A 1 cm defect was identified in the
posterior mediastinum on the mediastinal pleu-
ra with gastric content leakage. A tubular drain
was placed along the esophagus to the defect
and another drain to the pleural dome. An infe-
rior longitudinal tracheostomy was applied.
Esophagogastroduodenoscopy (EGD) revealed a
1.3 cm anastomotic leak along the anterior
semicircle 34 c¢cm from the incisors. A drain
equipped with a porous sponge was placed at
the anastomotic site and connected to a vacu-
um aspiration system. The endoscopic vacuum
therapy sponge was customized according to
the defect size with diameter of 2.5 ¢cm and
length of 7 cm to overlap the defect edges by 3
cm (Figure). A gastric tube was placed inside the
sponge without reaching its distal end and fixed
with through-and-through sutures to the tube.
A 1.5 cm loop was created from the distal suture
for system grasping and placement at the level
of the anastomotic defect parallel to the endo-
scope. The vacuum system was connected with
a continuous negative pressure source Of
110 mmHg.

After the surgery, the patient’s condition was
extremely severe due to acute pleural empyema
and bilateral pneumonia. Mechanical ventilation
was performed. For 10 days, the vacuum system
drainage from the esophagus produced 20-50 ml
of foul-colored gastric contents, gradually decreas-
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ing to minimal volume. The vacuum system was
disconnected, the sponge-equipped tube was re-
moved, and EGD revealed the esophagogastric
anastomosis lined with granulation tissue without
visual evidence of transmural wall defect; a jejunal
feeding tube was placed for enteral nutrition.

Fig. Gastric tube equipped with an open-pore
polyurethane sponge

As the volume of exudate from the right
pleural cavity decreased, the drains were re-
moved on postoperative day 18. Chest imaging
revealed bilateral pneumonia, while bronchos-
copy showed grade 1-2 diffuse endobronchitis.
The patient remained in extremely severe condi-
tion due to respiratory failure and multiple organ
dysfunction. Antibiotic therapy, Symptomatic
treatment, correction of water-electrolyte and
metabolic imbalances, and nutritional support
via enteral and parenteral feeding were contin-
ued. On postoperative day 64 (August 15), the
patient was transferred to a specialized depart-
ment for further treatment. After contrast radiog-
raphy of the esophagus and stomach confirmed
unobstructed esophageal patency with no con-
trast leakage, oral intake was permitted. The pa-
tient was discharged in satisfactory condition 89
days postoperatively. Follow-up examinations at
3 and 6 months after discharge confirmed con-
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tinued outpatient monitoring at the local facility
with treatment for comorbidities and unrestrict-
ed oral nutrition.

RESULTS AND DISCUSSION

Back in 1973, N.N. Kanshin proposed a
method of wound drainage using special
drains that allowed simultaneous wound irri-
gation and vacuum aspiration [8]. The author
emphasized that “creating controlled vacuum
facilitates cavity collapse and drainage of tissue
fluid from the perifocal inflammation zone,
thereby inhibiting absorption of toxic products
and reducing edema that adversely affects tis-
sue blood supply and oxygenation.” A mono-
graph on the treatment of unformed intestinal
fistulas described an obturator equipped with a
foam sponge for fistula aspiration [9].

Since the 1990s, vacuum therapy has been
widely used for treating patients with chronic
wounds, including colorectal anastomotic leaks [10].
Following the rapid adoption of this method, G.
Loske proposed two EVT options for managing up-
per gastrointestinal anastomotic leaks: with intralu-
minal and/or intracavitary placement of drains
equipped with porous sponges [11].

In the Russian literature, several publications
have demonstrated the use of EVT in patients with
anastomotic leaks of the upper gastrointestinal
tract, reporting an efficacy rate ranging from 80 %
to 100 % [12-15]. It has been noted that the endo-
scopic treatment technique requires significant
experience and skill on the part of endoscopists,
as well as coordinated efforts among surgeons,
anesthesiologists, and intensivists to ensure inten-
sive care during the perioperative period, monitor
the performance of the vacuum system, and per-
form drainage replacement. The porous sponge
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may cause bleeding from the wound edges and
mucosa, and distal or proximal dislocation of the
drainage system is possible. Cases of post-
procedure cicatricial stricture formation have
been described, with an incidence rate of up
t0 40 % [12].

We opted for the intraluminal approach, as
the leakage into the pleural cavity had been prelim-
inarily drained under thoracoscopic guidance.
Moreover, advancing a porous drain through the
anastomotic defect poses a risk of additional trau-
ma in the area of dehiscence.

Most authors emphasize the necessity of
placing a feeding tube alongside the vacuum sys-
tem; however, considering the potential adverse
effects and the uncertainty of the final outcome
in the presence of a defect at the esophagogastric
junction, a staged introduction of feeding tube
placement was chosen as the wound healing
progressed positively. Nutritional support was
provided via parenteral nutrition.

Most publications recommend replacing
the vacuum system every 3-5 days. However,
considering the patient’s extremely severe con-
dition and the gradual decrease in aspirate vol-
ume, it was decided to postpone drainage re-
placement until maximal reduction of the dis-
charge. After 10 days, the vacuum system was
removed; no mucous coating was observed on
the sponge surface, and its pores remained
open and permeable to fluid. Upon detecting
good regeneration of the anastomotic defect,
repeated placement of the sponge drain was
avoided. An irrigator was inserted into the jeju-
num for enteral tube feeding, which is an im-
portant component of managing such compli-
cations. After confirming closure of the defect
by contrast radiography of the esophagus and
stomach, oral feeding was restored.
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CONCLUSIONS

Endoscopic vacuum therapy is effective for
healing esophagogastric anastomotic leaks ac-
companied by purulent-septic complications.
This method deserves attention, further refine-
ment, and implementation into clinical practice.
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CLINICAL AND EPIDEMIOLOGICAL FEATURES
OF CONGENITAL SYPHILIS WITH ANTENATAL FETAL ASPHYXIA
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KJINHUKO-3ITUIEMAOJIOTHYECKUE OCOBEHHOCTH
BPOKIEHHOI'O CHOWINCA C AHTEHATAJIBHOM
ACOUKCHUEN IUIOJIA

M.IO. Kobepnux*, I K. Caodsixoga, A.II. Konenuenxo, I0.C. Haymoea

Ilepmckuii 20cyoapcmeenbiii MeOUUUHCKULL YyHusepcumem umeny axaoemuxa E.A. Bazuepa,
Poccutickan Qeoepauus

Syphilis is a systemic venereal disease that causes skin, mucous membranes, internal organs and musculoskele-
tal system lesions, and damages the fetus in the womb. The fetus is infected in the 16"-20" weeks of preg-
nancy, mostly transplacentally. The outcomes of congenital syphilis are miscarriages, stillbirths, premature
births, the birth of a child with active and latent course of syphilis, and the birth of a healthy child.

A clinical case of untreated congenital syphilis with antenatal fetal asphyxia is presented. First of all, the attention
is drawn to the aggravated obstetric anamnesis: the first and second pregnancies ended in intrauterine fetal as-
phyxia and therefore a non-developing pregnancy. In the 8"-9" weeks of the current pregnancy antibodies to
Treponema pallidium were detected — 1gG, M, titer 1:1280, and a consultation with a dermatovenereologist was
recommended. However, during the entire pregnancy period, no dermatovenereological examination, tests or
treatment measures were carried out. Concomitant trichomoniasis and acute respiratory viral infections in a mild
form were revealed and sanitized twice. At 27 weeks of pregnancy, antenatal fetal asphyxia was determined by
ultrasound examination. The autopsy of the fetus revealed intrauterine pneumonia, and the postmortem exami-
nation of the placenta — pronounced dystrophic changes specific to congenital syphilis.
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This case demonstrates that ignoring the dermatovenereological therapeutic and diagnostic measures which
were required, contributed to the disease progression and resulted in the development of antenatal fetal asphyx-
ia. Timely detection and correction of all existing changes are necessary for a favorable course of pregnancy.
Keywords. Congenital syphilis, pregnancy, antenatal fetal asphyxia.

[IpezcTaBneH aHAMU3 KIMHUYECKOTO CIy4ast BPOX/IEHHON CUPUIMTHYECKON MH(EKIINY, 3aKOHUMBIICHCS aH-
TEHATATBHON AC(PUKCHEI IIOAA.

Cudpmwmmc — BEHEPUUECKOE 3100/IEBAHNE, OTIUYAIOMEEC CUCTEMHBIM XAPAKTEPOM, C HOPAKEHUEM KOKH,
CIM3UCTBIX, BHYTPEHHUX OPIaHOB, ONIOPHO-/IBUTATENBHOIO AIIIAPATA, 4 TAKKE IUIOAA B yIpobe Marepu. UH-
(urmpoBaHye 102 IPOUCXOUT HA 16-20-11 Henene GepeMEHHOCTH, IPEUMYIECTBEHHO TPAHCILIALEH-
TApHBIM IIyTeM. MCXOfaMy BPOXKACHHOIO CU(DUINCA ABIAIOTCA HEBHIHAIIMBAHME OEPEMEHHOCTH, MEPTBO-
POXJIEHUE, TIPEKIEBPEMEHHBIE POJBI, POKAECHUE PEOEHKA C AKTMBHBIM M CKPBITHIM TEYEHHEM CU(DHINCA,
POXIEHHE 3T0POBOIO PEOEHKA.

[IpeacTaBieH WIMHMYECKUI CIy4all HENEYEHOTO BPOXACHHOIO CU(DMINCA ¢ AHTEHATATLHON ACPUKCUEN IVIOZA.
[Ipexze Bcero obpamaer Ha ce0f BHUMAHNE OTATOMECHHBIY AKYMIEPCKUIT AHAMHES: IIEPBAA U BTOPAsA 6EPEMEHHO-
CTY 3aKOHYWINCh BHYTPUYTPOOHON ACPUKCUEN IUIOA ¥ HEPA3BUBAIOWICHCA OEPEMEHHOCTBIO COOTBETCTBEHHO.
Bo Bpemsa Hacroseil 6EPEMEHHOCTH B CPOKE 8-9 Hezieb ObUIM BBIABICHD! aHTUTENA K Treponema pallidium —
Ig G, M, tutp 1:1280, 1 peKOMEH0BAHA KOHCYIBTALMA IEPMATOBEHEPOIIOrd, OBHAKO 34 BCE BPEMs OEPEMEHHOCTH
JEPMATOBEHEPOIOTUYIECKOIO OCMOTPA, UCCIEA0BAHNUA U JIEYEOHBIX MEPOIIPUATUIL IPOBEACHO HE ObUI0. U3 coryT-
CTBYIOIIMX 3a00/EBAHHI JBLKIBI HAOMOAANCA 1 ObUI CAHMPOBAH TPHXOMOHMA3 U OCTPBIE PECTIMPATOPHBIE UH-
(beK1Mu JIETKOi CTeneHu. B 27 Henenb 6epeMeHHOCTH Ha Y3 ObUTa BBIABICHA AHTCHATAIBHAA AC(UKCHA IUIOJA.
BCKpbITHE IUI0/1a ITOKA34710 BHYTPUYTPOGHYIO MHEBMOHHIO, 4 TTATOOT0-AHATOMUYECKOE UCCIEJOBAHKE TIOCIEA —
BBIPLKCHHBIE JUCTPO(UYIECKUAE M3MEHEHNA, XAPAKTEPHBIE I BDOXKICHHOTO CUDIIINCA,

JIaHHBIA CTy4ail JEMOHCTPUPYET, YTO MIHOPUPOBAHUE TPEOYEMBIX AEPMATOBEHEPOJIOIMYECKUX JIEUEOHO-
AUATHOCTUYECKUX MEPONPHATHUI CIOCOOCTBYET MPOIPECCUPOBAHUIO 3200JIEBAHUA U CITYKUT (PAKTOPOM Pa3-
BUTHA AaHTCHATAIbHON AC(PUKCUY IUIOAA. [l GIaronpuATHOrO TeUeHUsA GEPEMEHHOCTH HEOOXOIUMBI CBOE-
BPEMEHHOE BBIABICHUE U KOPPEKLHA BCEX UMEIOIIMXCS N3MEHEHUIL

Kirogessie ¢10Ba. BpoxaeHHbI CU(UINC, 0EPEMEHHOCTD, AaHTEHATAIbHAA AC(PUKCHA IO,

INTRODUCTION tion [3]. There were 15 registered cases of con-

genital syphilis, of which 14 cases were eatly

Syphilis is a classic sexually transmitted
disease [1], characterized by a long-term undu-
lating course with lesions of the skin, mucous
membranes, internal organs, the musculoskele-
tal system and the fetus in the mother’s womb,
having adverse consequences up to disability
and lethal outcome [2]. Over the past 10 years, a
steady decline in the incidence of syphilis has
been observed.

In 2020, in the Russian Federation, it
amounted to 104 per 100,000 population and
was represented by early forms of syphilis - 5.3
per 100,000 population, late forms of syphilis —
3.0 per 100,000 population, other and unspeci-
fied forms of syphilis — 2.1 per 100,000 popula-
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congenital and one was late congenital syphilis.
Despite the low statistics, the problem of unde-
tected syphilitic infection remains, which may
have more serious and profound consequences
[4; 5]. There are several ways of syphilis infec-
tion: sexual, through a direct contact from an
infected person to a healthy one and/or
through household items, blood transfusion,
occupational and vertical — from a pregnant
woman to the fetus with the development of
congenital syphilis [6]. The highest probability
of fetal infection is observed when a woman is
infected during pregnancy or a year before its
onset (Kossovich’s law). Fetal infection occurs
at 16-20 weeks of pregnancy, mainly through



Perm Medical Journal

the placenta, umbilical vein, and lymphatic
clefts of the umbilical cord [7]. The placenta
increases in size, with changes in its vessels and
villi, leading to the development of micro-
abscesses, peri- and endoarteritis, and peri-
vascular infiltrates, which result in a fetal
trophic disorder [8]. Congenital syphilis is ac-
companied by a pathology of the internal organs
and musculoskeletal system of the fetus with the
development of diffuse inflammatory processes,
in severe cases leading to non-viability [9; 10].
The outcome of pregnancy depends on the de-
gree of the syphilitic infection activity: miscar-
riage — approximately 65 %, stillbirth — on aver-
age 11 %, premature birth or delivery of a child
with active manifestations of the disease and
latent syphilis — on average 12 %, birth of healthy
children — on average 12 % [2; 11].

CLINICAL CASE

Patient M., aged 36, visited the antenatal
clinic on November 27, 2023 about delayed
menstruation since September 26, 2023. Obstet-
ric-gynecological history: in 2006 the pregnancy
ended in antenatal asphyxia of the fetus at
30 weeks; in 2011 — non-developing pregnancy
at 7-8 weeks; in 2014, 2016 and 2017 - term
delivery; in 2023 — the current pregnancy. Gy-
necological diseases and sexually transmitted
infections: colpitis, trichomoniasis. Objectively:
somatic status is unremarkable; pregnancy was
diagnosed at 8-9 weeks. According to micros-
copy results of vaginal discharge trichomonads
were found, molecular biological study to con-
firm the diagnosis was not performed.

Before visiting the obstetrician-gyneco-
logist the patient independently took tests:
complete blood count revealed the 1st degree
anemia (hemoglobin 93 g/I), markers of viral
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hepatitis and HIV infection were negative, syph-
ilis test was in process.

The diagnosis established: pregnancy
8-9 weeks, chronic iron-deficiency anemia of
the 1st degree, cervicitis, trichomoniasis. Treat-
ment for trichomoniasis, iron-deficiency ane-
mia, consultations with a therapist, ophthal-
mologist, dentist were prescribed.

After visiting the obstetrician-gynecologist,
the results of the enzyme immunoassay for
syphilis were received: antibodies to Treponema
pallidium were detected — IgG, M, titer 1:1280.

Pregnancy course: follow-up visit on De-
cember 20, 2023, diagnosis: 12-13 weeks of
pregnancy, BOGH (burdened obstetric-gyneco-
logical history), chronic iron-deficiency anemia,
trichomoniasis (treated). Early latent syphilis (?).
Threatened by fetal growth restriction syn-
drome. A referral for a consultation with a
dermatovenerologists was issued. An examina-
tion of husband for sexually transmitted infec-
tions (STIs) was recommended.

The next visit to the obstetrician-gyneco-
logist was at 17-18 weeks of pregnancy. No
dermatovenerological examination was pet-
formed. Trichomoniasis was detected again at
21-22 weeks of pregnancy. The doctor’s rec-
ommendations were not followed by the pa-
tient or her husband.

At 24-25 weeks of pregnancy complaints
of productive cough and rhinitis appeared. For
the first time the patient consulted a therapist: a
mild acute respiratory infection was diagnosed.
The patient and her husband initiated treatment
for trichomoniasis with metronidazole. The next
visit was on March 29,2024, at 26-27 weeks
of pregnancy: trichomoniasis was sanitized.
No dermatovenerological consultation was ob-
tained throughout the entire pregnancy.
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Routine ultrasound performed on April 12,
2024 revealed antenatal fetal asphyxia at 27 weeks,
the fetus corresponding to 234 weeks of gestation,
fetal growth restriction syndrome of the 1st-2nd
degree. The patient was referred to a tertiary care
hospital. During the hospitalization, an enzyme
immunoassay for syphilis was repeated, revealing
anti-treponema pallidium IgG, titer 1:1280.

A pathological anatomical autopsy of the
fetus was carried out. The primary diagnosis of
antenatal asphyxia of the fetus, amniotic fluid
aspiration, skin maceration, postmortem
changes of internal organs, postmortem hy-
drops of body cavities was made. Background
diagnosis was: fetopathy, prematurity, extremely
low birth weight (750 g) and small size of the
fetus for the gestational age (28-29 weeks), in-
trauterine pneumonia.

Pathological examination data of the pla-
centa: the placenta corresponds to a premature
pregnancy, pronounced dystrophic compensa-
tory changes; multiple false and true infarctions;
chronic decompensated placental insufficiency,
focal parietal chorioamnionitis; hypoplasia of
Wharton’s jelly in the fetal part of the umbilical
cord, postmortem changes.

RESULTS AND DISCUSSION

A rare, illustrative case of antenatal fetal
asphyxia due to the lack of necessary treatment
and diagnostic measures is presented. The pa-
tient’s medical history reveals that the first two
pregnancies had unfavorable outcomes: intrau-
terine fetal death at 30 weeks and missed mis-
carriage at 7-8 weeks, with the causes of these
pregnancy outcomes remaining undetermined.
During the current pregnancy, despite the de-
tection of antibodies to the causative agent of
syphilis and an extremely high antibody titer

128

(1:1280), a consultation with dermatovenerolo-
gist, standard laboratory methods of study (mi-
croreaction for syphilis in combination with
two of the four types of specific tests: RPHA,
ELISA, IFR, ITR) and treatment of syphilitic in-
fection were not carried out. If the appropriate
measures had been taken, when the woman
was registered, congenital syphilis could have
been prevented. If they had been implemented
in the future, it would have been possible to
cure congenital syphilis successfully and give
birth to a healthy, live infant. The underestima-
tion of the situation’s severity led to the pro-
gression of syphilitic infection, causing antena-
tal fetal asphyxia.

CONCLUSIONS

1. Preconception care should be provided
to every woman, taking into account her ob-
stetric-gynecological history and somatic status.

2. If extragenital pathology is detected
during pregnancy, comprehensive management
and collaboration between the obstetrician-
gynecologist and a specialist in the relevant
comorbidity are essential.

3. It is necessary to carry out timely and
effective treatment of the identified changes.

Each pregnancy should be conscious,
planned and desired.
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Shwachman — Diamond syndrome is a hereditary ribosomopathy which is manifested by exocrine pancreatic
insufficiency, hematological disorders, stunted growth and bone deformities. The pathology is caused by mu-
tations in the SBDS gene. Early detection of the disease and timely treatment, including the use of enzyme
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preparations, specialized nutrition and granulocytic colony-stimulating factors, contribute to improving the
patients' quality of life and prognosis.

A clinical case of a family manifestation of this syndrome is presented in the article. The diagnosis was made and
confirmed by a genetic study only at the age of 1. From birth, the girl had clinical manifestations of atopic dermati-
tis, with a torpid course to therapy, characteristic stools, changes in the general blood test (GBT) in the form of leu-
kopenia and neutropenia of varying severity, changes in the biochemical blood test (BCBT) in the form of increased
liver enzymes. Also, the patient has an 8-year-old elder sister with similar changes in the GBT. To exclude the pres-
ence of pathogenic genetic variants of the SBDS gene in the cis-position, the gitl's parents were examined.

A pathogenic variant of the SBDS gene C.258+2T>C in a heterozygous state was revealed in the girl's mother,
while the father had the variant C653G>A (p.Arg218Gln) in a heterozygous state. Taking into account the he-
reditary nature of the disease, the girl's elder sister underwent a genetic examination as well at the age of seven.
The study also revealed two pathogenic variants of the SBDS gene C.653G>A (p.Arg218Gln) and C258+2T>C in
a compound heterozygous state. Thus, SDS in the child was confirmed by genetic methods of examination.

The case described in the article is aimed at attraction the pediatricians' attention to the correct assessment of
GBT indicators (knowledge of age-related norms of the blood cells count and age-specific features of the leu-
koformula), the ability to count the absolute number of granulocytes. To clarify the nature of neutropenia
(congenital, acquired), it is necessary to evaluate the GBT results in dynamics.

Keywords. Shwachman — Diamond syndrome, neutropenia, pancreas.

Cunnpom IBaxmana — JIafiMOH/IA OTHOCHUTCS K HACIEACTBEHHBIM PHOOCOMOIATHAM U TIPOSBIAETCA 3K30-
KPMHHOH HEOCTATOYHOCTBIO MOPKEIYAOUHON JKEE3DL, TEMATONOIMUECKUMY HAPYIICHUAMHY, 3AMEICHHBIM
POCTOM M KOCTHBIMU Je(pOpMatAMH. [IpUUMHON IATONOTUY SBIAIOTCA MyTaluu B reHe SBDS. PaHuee BblAB-
JICHHE 3200/I€BAHKA U CBOCBPEMEHHO HAYATOE JIEYEHHUE, BKIIOYAIOEE IPUMEHEHUE (DEPMEHTHBIX IPENapa-
TOB, CIEUUANMU3UPOBAHHOE IUTAHUE U IPAHYIOLUTAPHBIE KOJTOHUECTUMYIUPYIOMHUE (DAKTOPLL, CIIOCOOCTBY-
10T Y/IYYIIEHUIO KAYECTBA XKU3HK U IIPOTHO34 Y MALIMEHTOB. B paboTe Npe/iCTaBIeH KIMHUYECKUH CIydait ce-
MENHOTO TPOABIEHHA JAHHOTO CHHAPOMA. [IMAarHO3 peOGEHKy ObUl YCTAHOBNEH M NOATBEPXKICH
TEHETHYECKUM MCCIEA0BAHUEM TONBKO B BO3PACTE OZHOIO Iofid. C POKAEHUA Y JEBOUKU OTMEYAINCH KIMHHU-
YECKHE TPOABICHUA ATOIMMYECKOIO JIEPMATUT4, KOTOPBIA UMEI TOPHUAHOE K TEPAIUU TEUCHUE, XAPAKTEP-
HBII CTyJ, U3MEHEHNA B 00meM aHanuse kposu (OAK) B Bujie JIEHKONEHUN U HEUTPONIEHNU PA3/IMYHON CTe-
NEHN TSOKECTH, M3MEHEHUA B GMOXMMMYECKOM aHamu3e KpoBd (BXAK) B BHjie NOBBINIEHUS MEYEHOYHBIX
(bepmenToB. Taxke y MALUEHTKA UMECTCA POAHAA CTAPIIAA CECTPA C AHAJIOTUYHBIMU n3MeHeHUAMU B OAK.
Jln MCKTIOYEHUA HANMUYNA IATOTCHHBIX TEHETUYECKUX BAPUAHTOB I'eHa SBDS B LIUC-NIOIOKEHAY OBLIH 00-
CJIEJI0BAHB! POJUTENN IEBOYKU. Y MATEPU BBIABICH NATOTEHHBIA BapuaHT rena SBDS ¢.258+2T > C B rere-
PO3UIOTHOM COCTOSIHUM, Y OTI[a — BapuaHT C.053G>A (p.Arg218Gln) B TreTepO3UrOTHOM COCTOS-
Huy. C y4eTOM HACIEACTBEHHON IPUPO/DI 3100/1€BAHUA T€HETUYECKOE UCCIEA0BAHUE OBLIO IIPOBEAEHO U
POJHOH CTapuIEi CECTPE ICBOYKU B BO3PACTE CEMU JIET. [IpM MCCIEOBAHUN TAKKE ObUIO BBIABIEHO /iBa
MATOTCHHBIX BapuanTa rena SBDS ¢.653G > A (p.Arg218GlIn) 1 ¢.258+2T > C B KOMIIAYH/I-T€TEPO3UTOTHOM
cocrosguuu. TaxuM o6pasom, cungpoM IlIBaxmana — JlaitMOHAA y peOEHKA ObUI MOATBEPA/ICH T€HETHYE-
CKMMU METOZJAMU MCCIE/I0OBAHYAL

OnuUCaHHBIA CIy4all IMEET LEIbIO IPHUBICYCHNIE BHUMAHNA BPAYEH-TIEAUATPOB K MPABUILHON OLICHKE TTOKA-
sareneil OAK (3HAHME BO3PACTHBIX HOPM KOMTMYECTBA KIETOK KPOBM M BO3PACTHBIX OCOOEHHOCTEN JIEHKO-
(bOpMYJIBL), YMEHHE CYUTATD AOCOMIOTHOE KOIMYECTBO IPAHYIOLUTOB. )11 YTOUHEHUA XapaKTepa HEHTpOIe-
HUY (BPOXKAEHHAS, IPHOOPETEHHAA) HEOOXOAUMO oLeHNBaTh OAK B ;HAMUKE.

Kimouessie croBa. [IIBaxmana — JIafiMOHIA CUHAPOM, HEMTPOIICHUS, O/PKETY0UHAs JKeTe3a.
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INTRODUCTION

Shwachman-Diamond syndrome (SDS) is
a hereditary ribosomopathy characterized by
exocrine pancreatic dysfunction, bone marrow
failure, and increased risk of myeloid malig-
nancies [1; 2]. SDS is the second most common
cause of severe exocrine pancreatic insuffi-
ciency after cystic fibrosis. The syndrome in-
volves immune system abnormalities (particu-
larly severe neutropenia), hepatic impairment,
dental enamel defects, neurocognitive disor-
ders, and other multisystem manifestations [4]
with variable clinical progression [6]. In rare
cases (3.23 %), type 1 diabetes mellitus devel-
ops — an atypical complication that neverthe-
less occurs 30 times more frequently than in
the general population [5].

According to literature data, the global
prevalence of Shwachman-Diamond syndrome
is estimated at 1:50,000-1:76,000. However, the
exact number of patients in the Russian Federa-
tion remains unknown [7]. The SBDS protein
(Shwachman-Bodian-Diamond Syndrome pro-
tein), involved in ribosome maturation, is pre-
sent in all body cells, with the highest concen-
tration in the nucleus (particularly in ribosome
synthesis sites). This protein plays a crucial role
in mitosis by maintaining genome stability [8; 9].
Approximately 90 % of SDS patients carry bial-
lelic pathogenic variants in the SBDS gene lo-
cated on chromosome 7q11 [10; 11]. The 97 %
homologous SBDS Pseudogene in this region
may harbor deletions and mutations that dis-
rupt functional protein synthesis [12]. SDS is
classified as an orphan disease. We present a
case report of SDS in two sisters with the SBDS
gene variant ¢.653G>A (p.Arg218Gln).
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A one-year-old girl, M., was admitted to the
Allergology-Immunology Department of Perm
Krai State Budgetary Healthcare Institution
“Perm City Children’s Clinical Hospital” (GBUZ
PK GDKB) with complaints of atopic dermatitis
exacerbation.

According to the medical history, the child
was born from a second pregnancy that pro-
ceeded without complications, and from a sec-
ond full-term delivery. At birth, the body weight
was 2,970 g, and the length was 50 cm. At one
month of age, an allergic rash appeared on the
skin of the face and trunk, and atopic dermatitis
was diagnosed at the local inpatient facility. The
GBT showed leukopenia (2.9-10°/L) and severe
neutropenia  (absolute  granulocyte  count
493 cells/uL), which was interpreted as a mani-
festation of a previous viral infection. The aller-
gic skin eruptions persisted. At four months of
age, signs of malabsorption syndrome appeared,
which were regarded as manifestations of gas-
trointestinal food allergy, prompting emergency
hospitalization to the Allergology-Immunology
Department of Perm City Children’s Clinical
Hospital No. 13. Examination revealed recurrent
grade 2-3 leukopenia and neutropenia on GBT,
while BB showed elevated AST up to 189.9 U/L
and ALT up to 2704 U/L; immunoglobulins A, M
and G were within age-appropriate ranges. The
patient was discharged with the following diag-
noses: atopic dermatitis (infantile form, severe
course); gastrointestinal food allergy; reactive
hepatitis; cytolysis syndrome. Given the persis-
tent skin eruptions, the girl was switched to an
amino acid-based therapeutic formula and re-
ceived topical glucocorticosteroids along with
ursodeoxycholic acid (UDCA) medication. The
therapy resulted in stool normalization but the
skin eruptions persisted.
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At 5 months of age, due to persistent re-
lapsing atopic dermatitis, the patient was admit-
ted to the Early Childhood Department of Perm
Regional Children’s Clinical Hospital (GBUZ PK
KDKB). Examination revealed persistent leuko-
penia and severe neutropenia on GBT (WBC
34-10°/L, absolute neutrophils 374 cells/uL),
while BB showed AST 76 U/L, ALT 92 U/L with
normal IgM; IgA and IgE levels but reduced IgG
(144 g/L; normal range 2.32-14.11). Given pro-
longed cytolysis syndrome, viral hepatitis was
excluded, and the patient was subsequently
transferred to the Gastroenterology Department
of Perm City Children’s Clinical Hospital No. 13,
where cystic fibrosis (normal sweat test), alpha-
l-antitrypsin deficiency, Wilson’s disease and
inherited metabolic disorders were excluded.
Primary immunodeficiency (PID) was first sus-
pected based on GBT and immunogram results
(low IgG). TREC-KREC analysis showed mildly
decreased TREC and KREC one order of magni-
tude below reference range.

At 11 months of age, the girl was readmit-
ted to the Allergology-Immunology Department
of Perm City Children’s Clinical Hospital No. 13.
The GBT continued to show leukopenia and
severe neutropenia, while the BB indicated cy-
tolysis syndrome. Lymphocyte CD-typing re-
vealed no abnormalities. Given the clinical
presentation of persistent neutropenia, malab-
sorption syndrome, and cytolysis syndrome, at 1
year of age the child was hospitalized in the
Allergology-Immunology Department of Perm
Regional Children’s Clinical Hospital to rule out
Shwachman-Diamond syndrome. Upon admis-
sion to Perm Regional Children’s Clinical Hospi-
tal, her condition was assessed as moderate in
severity with good general wellbeing and normal
activity levels. Her height was 84 cm (SDS -142),
weight 13.1 kg, with BMI 186 kg/m* (SDS +1.9).
No musculoskeletal deformities were observed.
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Physical examination revealed generalized dry
skin with mild erythema and crusting in the
elbow folds and forehead. Lung auscultation
demonstrated puerile breath sounds, with clear
and rhythmic heart tones. The liver edge was
palpable 1 c¢cm below the costal margin. Stool
was formed. Fecal pancreatic elastase-1 level
was severely reduced at 10.7 ug/g (normal
>200 ug/g), confirming severe exocrine pan-
creatic insufficiency. Vitamin D status showed
deficiency with 25(OH)D3 level of 13.1 ng/mL
(normal range 30-100 ng/mL). Coprogram re-
vealed soap ++, with persistent cytolysis syn-
drome. Genetic testing using the “Primary Im-
munodeficiencies and Inherited Anemias” panel
identified two pathogenic SBDS gene variants in
compound heterozygous state: c.053G>A
(p-Arg218Gln) and ¢.258+2T>C. Parental genet-
ic testing was performed to exclude cis-
positioning of SBDS gene variants. The mother
was found to carry the ¢.258+2T>C variant in
heterozygous state, while the father carried the
c.653G>A (p.Arg218Gln) variant in heterozy-
gous state. Thus, Shwachman-Diamond syn-
drome in the child was confirmed through ge-
netic testing methods.

Analysis of the child’s serial GBT results
(Table) revealed nearly persistent leukopenia
and neutropenia, progressing to agranulocyto-
sis except during respiratory infections. Fol-
lowing SDS diagnosis, the child received regu-
lar follow-up with pediatric, allergology-
immunology, and gastroenterology specialists.
The girl was treated with UDCA, vitamins D3,
A and E, pancreatic enzyme replacement ther-
apy, and nutritional support. Monthly GBT
monitoring was implemented. At the age of 2,
a single administration of the granulocytopoie-
sis stimulator “Filgrastim” was required when
granulocytes dropped to 323 cells/uL during a
respiratory infection.
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Dynamics of GBT parameters in patient M. during the first year of life

Age, RBC, Hb, |Colour| PIt WBC, Fos. % Meta, | Band, Seg, % ANC, |Lymph,| Mono, | ESR,
months | x10™2/L | g/L | Index | x10°/L | x10°/L ’ % % " lcells/uL| % % |mm/hr
1 40 120 200 29 1 16 493 54 20 2
1 3.7 114 301 4.1 1 18 820 60 20 12
3 48 133 | 277 308 55 - 2 29 | 1705 59 10 3
4 469 127 | 271 415 43 1 1 32 | 1376 56 9 2
5 42 126 | 290 271 457 6 6 552 79 9 1
5 4.1 117 | 280 253 34 11 408 84 9 2
8 49 142 | 290 193 24 1 19 504 69 10 1
8 48 138 | 287 216 5.2 - 7 28 | 1820 55 10 3
"85 38 111 196 64 9 10 26 | 2880 38 17 11
9 38 106 278 77 - 4 55 | 4543 31 10 3
9 445 128 | 288 183 2.7 7 189 92 1 2

Note: * — GBT values were obtained during respiratory infections.

At the same age, follow-up fecal pancre-
atic elastase-1 testing showed 376 ug/g (nor-
mal). Coprogram while on pancreatin re-
vealed moderate steatorrhea (soap +) and
amylorrhea (starch +). By age 2, the child’s
BMI increased to 18.6 (BMI SDS = +1.97),
prompting discontinuation of pancreatin and
nutritional support. Given the hereditary na-
ture of SDS, genetic testing was performed on
the patient’s 7-year-old sister, identifying the
same compound heterozygous SBDS variants:
c.053G>A (p.Arg218Gln) and ¢.258+2T>C,
confirming SDS diagnosis. The sister’s
history revealed frequent fatty stools in early
childhood.

Clinical evaluation of the sister (age 7) at
our clinic showed: height 122 c¢m (SDS -1.62),
weight 25.2 kg, BMI 17.2 (SDS +0.56). Physi-
cal exam noted normal skin, vesicular breath
sounds (RR 20/min), clear heart sounds (HR
80/min), soft non-tender abdomen with liv-
er/spleen non-palpable. Stool was formed
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(2x/day) with normal urination. GBT revealed
leukopenia (WBC 5.8-10”/L) and neutropenia
(ANC 696 cells/uL). Coprogram showed stea-
torrhea (soap ++) and amylorrhea. Fecal elas-
tase-1 was severely deficient (40 ug/g)
with vitamin D deficiency (14 ng/mL).
Immunoglobulins were normal; BB showed
no cytolysis.

The sister receives multidisciplinary care
(pediatrician, allergist-immunologist, gastro-
enterologist) with PERT and fat-soluble vita-
mins. No granulopoiesis stimulators were
needed. By age 9, her fecal elastase-1 normal-
ized (>500 pg/g), but constipation required
PERT dose reduction. Newborn screening da-
ta revealed low IRT levels in both sisters (el-
der: 11.5 ng/mL; proband: 13.1 ng/mL) [13].
Parental GBT showed: mother (33 y/o, SBDS

¢.258+2T>C carrier) had lymphocytosis
(52.2%) with neutropenia (30.87%); father
(34y/o, SBDS ¢653G>A carrier) had

normal results.
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RESULTS AND DISCUSSION

Currently, the diagnosis of SDS is based
on clinical presentation including exocrine
pancreatic insufficiency and hematologic ab-
normalities [15]. Neutropenia [14], occurring in
88-100 % of SDS patients [15], may serve as a
key diagnostic factor. Genetic testing remains
the gold standard for confirming SDS diagnosis
[4]. Despite early manifestations of neutro-
penia, primary immunodeficiency was suspect-
ed late in both children, likely due to normali-
zation of hematologic parameters during res-
piratory The SBDS c.653G>A
(p.Arg218GlIn) variant is a missense variant
listed in the ClinVarMiner
(https://clinvarminer.genetics.utah.edu/)  as

infections.
database

rare and classified as likely pathogenic for SDS.
This variant has been reported only in isolated
cases. Donadieu et al. (2012) identified this
variant in one patient with genotype
p.Arg218GlIn/p.Cys84fs but did not provide
clinical details [16]. M.G. Ipatova et al. (2019)
described two unrelated 1.5-year-old boys with
the p.Arg218Gln variant in compound hetero-
zygous state with ¢.258+2T>C, presenting with
severe pancreatic insufficiency, marked cytolysis
syndrome, neutropenia, anemia, and chest wall
deformity [2]. Furutani et al. (2022) reported an
adolescent with SBDS ¢.653G>A (p.Arg218Gln)
in compound heterozygous state  with
¢.258+2T>C, who had neutropenia (400-700
cells/uL) and pancreatic insufficiency, develop-
ing mediastinal B-cell lymphoma at age 169
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years [17]. Our patients showed no severe mal-
absorption syndrome despite low fecal pancre-
atic elastase-1 levels. However, both children
demonstrated improvement in pancreatic elas-
tase-1 levels with age, reducing the need for
continuous pancreatic enzyme replacement
[0]. According to Hashmi et al. (2011), 15 % of
SDS patients lack pancreatic involvement,
while steatorrhea requiring treatment was ob-
served in only 67 % of cases [12]. Nearly half of
patients in the North American SDS Registry
showed neither typical neutropenia nor stea-
torrhea. Improved exocrine pancreatic func-
tion, noted in 50 % of patients, allowed discon-
tinuation of enzyme replacement therapy [6].
The reasons for this improvement remain un-
clear, though it may relate to physiological
maturation of pancreatic enzyme secretion
with age [3].

The IRT levels in our observed patients at
birth were near the lower range, possibly re-
flecting impaired exocrine pancreatic func-
tion from birth. Parents reported fatty stools
in both children. Further research on IRT val-
ues in children with SDS is warranted, espe-
cially given the availability of nationwide
cystic fibrosis newborn screening in Russia.
Considering that SDS is an extremely rare dis-
ease with clinical heterogeneity and frequent
malignant complications, establishing a na-
tional SDS patient registry would be valuable
for studying the genetic and phenotypic spec-
trum of the disease, including age-related
manifestations.
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CONCLUSION

In our observed sisters with genotypes
€.258+2T>C/c.653G>A  (p.Arg218Gln), de-
spite early clinical manifestations including
neutropenia, growth retardation tendencies,
exocrine pancreatic insufficiency, and persis-
tent cytolysis syndrome, the diagnosis was
significantly delayed. During follow-up, nor-
malization of fecal pancreatic elastase-1 levels
and reduced need for enzyme replacement
therapy were noted. The delayed diagnosis
resulted from normalization of blood test pa-
rameters during respiratory infections. For
timely diagnosis of neutropenias, pediatri-
cians should pay attention to proper interpre-
tation of GBT (knowledge of age-specific
blood cell count norms and leukocyte formu-
la variations), and calculating absolute granu-
locyte counts. To determine neutropenia eti-
ology (congenital vs acquired), serial GBT
monitoring is essential.
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