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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 АН 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. 

 

По данным литературы проанализировано течение артериальной гипертензии в постковидном периоде. 

В период пандемии новой коронавирусной инфекции наиболее распространенной коморбидной па%

тологией у пациентов с лабораторно подтвержденными случаями COVID%19 являлась артериальная 
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гипертензия (АГ), обусловленная участием компонентов ренин%ангиотензин%альдостероновой систе%

мы в проникновении вируса SARS%CoV%2 в организм человека и сходством патогенеза этих заболева%

ний. Одним из проявлений постковидного синдрома при АГ является дестабилизация артериального 

давления, недостаточная при ранее проводимой эффективной антигипертензивной терапии, некон%

тролируемость АГ, требующая усиления антигипертензивной терапии, в ряде случаев – формирование 

резистентной АГ, высокая частота поражения органов%мишеней. Частота новых случаев АГ спустя 3 и 

4–6 месяцев после перенесенного СOVID%19 была низкой. 

Ключевые слова. Артериальная гипертензия, COVID%19, постковидный синдром. 
 

 
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 

10.4 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 50.9 % (95 % CI: 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: 1.4) (IRR 1.16, 95% CI: 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 (χ²: 56.340;  

p < 0.001), cardiovascular pathology, diabetes 

mellitus (DM), and obesity predominated (all  

p < 0.01) [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 
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registry of the Eurasian Association of Thera%

pists, during the first 3 months, 18.6 % 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.  

4.2 % and 4.4 % 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 II–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 71.9 % 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 33,440 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 (97.4 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]. 

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 (p1–2 = 0.0004; p1–3 = 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 

(4.4 %) (χ² = 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 

a 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/m² higher (95 % 

CI: 5.01–9.61 kg/m²; p > 0.0001) were more 

common [23]. 

A study in which 3,066 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 % 

to 4 % [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 [26], among 

211 patients who had COVID%19 (age 46.5 ±  

± 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 2.3 % 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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CHRONIC HEART FAILURE WITH PRESERVED EJECTION FRACTION: 
CURRENT UNDERSTANDING OF THE PROBLEM 
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ХРОНИЧЕСКАЯ СЕРДЕЧНАЯ НЕДОСТАТОЧНОСТЬ  
С СОХРАНЕННОЙ ФРАКЦИЕЙ ВЫБРОСА:  
СОВРЕМЕННЫЕ ПРЕДСТАВЛЕНИЯ О ПРОБЛЕМЕ © 
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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. 
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Исследованы подходы к диагностике и лечебные возможности для пациентов с хронической сердеч%

ной недостаточностью с сохраненной фракцией выброса. 

Хроническая сердечная недостаточность с сохраненной фракцией выброса может быть следствием 

различных заболеваний сердечно%сосудистой системы и наблюдается более чем у 50 % пациентов с 

хронической недостаточностью кровообращения. Хотя существуют клинические рекомендации, кри%

терии диагностики этой формы недостаточности кровообращения не всегда позволяют точно вы%

явить заболевание, что может негативно сказаться на дальнейшем лечении. 

Современные рандомизированные клинические исследования показывают, что препараты из группы 

ингибиторов натрий%глюкозного котранспортера 2%го типа существенно улучшают клинические ис%

ходы у пациентов с недостаточностью кровообращения, что обосновывает их включение в лечебную 

схему. Однако все еще остаются вопросы относительно оптимального времени начала этой терапии 

по сравнению с назначением других рекомендованных препаратов для лечения ХСН. 

Принимая во внимание высокую распространённость, возникающие сложности диагностики и лече%

ния недостаточности кровообращения с сохраненной фракцией выброса в практике, создание удоб%

ных для применения алгоритмов обнаружения и ведения этого заболевания представляется одной из 

наиболее важных задач. 

Ключевые слова. Хроническая сердечная недостаточность с сохраненной фракцией выброса, диа%

гностика, медикаментозное лечение, ингибиторы натрий%глюкозного котранспортера 2%го типа. 
 

 

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 

64.3 million people worldwide [1–4]. In the Rus%

sian Federation, according to the "EPOCHA%CHF" 

study, the prevalence of CHF increased from 

6.1 % 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 

ejection fraction (CHFpEF), and the mortality 

rate among these patients is comparable to that 

of individuals with chronic heart failure with 

reduced ejection fraction (CHFrEF) [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 

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 signsa Symptoms and/or signsa Symptoms and/or signsa 

Criterion 2 LVEF ≥ 50 % LVEF 41–49 % c LVEF ≤ 40 % 

Criterion 3 

Objective evidence of structural and/or functional 
cardiac abnormalities consistent with LV diastolic 
dysfunction / increased LV filling pressure, includ%

ing increase in natriuretic peptides levelsb 

% % 

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/m² in female and ≥ 115 g/m² in male; LV relative 

wall thickness index > 0.42); left atrial enlargement (left atrial volume index > 34 mL/m² in sinus rhythm and 

> 40 mL/m² in atrial fibrillation; Doppler E/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. 

c – In diagnosing HFmrEF, 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: 

• An E/e' value >15 meets a major crite%

rion (2 points) 

• 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 

• <2 points excludes CHFpEF 

• 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 

• 0–1 points excludes CHFpEF 

• 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 

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 II 

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 SGLT2 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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DYNAMICS OF DENTAL PRESERVATION INDICATORS  
IN PATIENTS WITH DIABETES MELLITUS 
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ДИНАМИКА ПОКАЗАТЕЛЕЙ СОХРАННОСТИ ЗУБОВ ПАЦИЕНТОВ 
С САХАРНЫМ ДИАБЕТОМ© 
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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 preservation 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. 

 

Цель. Определить половозрастные различия сохранности зубов у пациентов с диабетом. 

Материалы и методы. Из 4887 медицинских карт стоматологических пациентов, обратившихся в 

Республиканскую стоматологическую поликлинику г. Ижевска за 2021–2023 гг., отобрано 218 карт 

пациентов с сахарным диабетом (СД), и сформирована группа сравнения по принципу «случай – 

контроль». Подгруппы подобраны в соответствии с классификацией ВОЗ: среднего, пожилого и 

старческого возраста. Оценивали количество отсутствующих и сохранившихся зубов, расположение 

на челюстях, класс дефекта зубного ряда. 

Результаты. Установлено, что состав контингента муниципальной стоматологической поликлиники 

следующий: лица пенсионного возраста – 80,7 %, работающие – 16,0 % и неработающие – 3,3 %. Пациен%

ты с СД составляли 5,5 %, из которых 93,3 % – лица пожилого и старческого возраста, преимущественно 

женщины (75,0 %; р ≤ 0,001). Число удаленных зубов у пациентов с диабетом составляло в среднем воз%

расте – 13,7 ± 0,8, в пожилом – 14,4 ± 0,6 и старческом – 15,5 ± 0,95, что в 1,5 раза превышало показатели 

группы сравнения, при этом в средней возрастной группе у женщин показатели были выше, в пожилом и 
старческом – наоборот (р ≤ 0,001). Сохранность зубов у пациентов СД была в 1,5 раза ниже и уменьша%

лась с возрастом: в среднем – 23,8 ± 7,3 балла, в пожилом – 26,6 ± 2,5, и старческом – 22,2 ± 2,5 (р ≤ 0,01). 

Показатели женщин с диабетом были выше, особенно в старческом возрасте (р ≤ 0,01). Полное отсут%

ствие зубов наблюдалось у 89,9 % пациентов с СД, чаще на верхней челюсти (р ≤ 0,001). 

Выводы. У пациентов с сахарным диабетом потеря зубов происходит быстрее и не связана с возраст%

ными изменениями, что подтверждается выраженной корреляцией между отсутствием и сохранно%

стью зубов, в то время как у лиц без соматической патологии установлена достоверная связь между 

возрастом и отсутствием зубов. 

Ключевые слова. Сахарный диабет, сохранность зубов, дефекты зубного ряда. 
 

 

INTRODUCTION 

Diabetes mellitus is one of the most 

common socially significant diseases and a 

priority healthcare issue at both national and 

global levels. Currently, in the Udmurt Repub%

lic, as well as nationwide, the number of peo%

ple suffering from diabetes mellitus (DM) is 

increasing, exceeding 58 thousand individuals 

aged 40 to 69 years [1; 2]. The disease causes 

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 S.K. 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. 

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 II was considered satisfactory 

(80–90 points), Class III reflected a low preser%

vation level (70–80 points), Class IV indicated a 

very low level (60–70 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 

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 ± 0.6;  

p ≤ 0.001). 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 (14.4 ± 0.6),  

exceeding controls by 1.3 times (11.4 ± 0.6;  

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 ± 0.95 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  

(21.9 ± 2.5; p ≤ 0.01; Table 2). 

T a b l e   1  

Comparative indicators of missing teeth in diabetic  
and non?diabetic patients by age groups and sex 

№  Group Sex 
Number  

of patients,  
abs. (%) 

Missing teeth  

Patients  
with diabetes 

р 
Patients without 

diabetes 
р 

1 Middle age 
Female.  3 (1.3)  14.1 ± 1.2 

 ≤ 0.001 
7.6 ± 0.7 

 ≤ 0.001 
Male. 3 (1.3)  13.2 ± 1.0 8.3 ± 0.7 

2 Elderly 
Female.  86 (37.7)  13.7 ± 0.7 ≤ 0.001 

10.8 ± 0.9 
 ≤ 0.001 

Male. 24 (10.5)  16.5 ± 1.3 12.9 ± 1.0 

3 Advanced age 
Female.  79 (34.6)  14.2 ± 1.1 

 ≤ 0.001 
14.9 ± 1.1 

 ≤ 0.001 
Male. 23 (10.0)  19.8 ± 1.8 15.4 ± 1.8 

Note: statistical significance of differences (p1%2 ≤0.001; p2%3 ≤0.001; p3%4 ≤0.001). 

T a b l e   2  

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

№  Group Gender 
Number of 

patients, abs. (%) 

Number of missing teeth  

Patients  
with diabetes 

р 
Patients without 

diabetes 
р 

1 Middle age 
Female.  3 (1.3)  25.3 ± 13.2 

 ≤ 0.01 
47.4 ± 8.7 

 ≤ 0.01 
Male. 3 (1.3)  22.3 ± 9.7 30.7 ± 24.1 

2 Elderly 
Female.  86 (37.7)  27.3 ± 2.9 

 ≤ 0.01 
34.1 ± 3.1 

 ≤ 0.01 
Male. 24 (10.5)  24.4 ± 3.5 36.4 ± 5.4 

3 Advanced age 
Female.  79 (34.6)  24.1 ± 3.0 

 ≤ 0.01 
21.6 ± 2.8 ≤ 0.01 

Male. 23 (10.0)  15.9 ± 5.3 22.9 ± 5.4 

Note: reliability of differences: p1–2 ≤0.01; p2–3 ≤0.01; p3–4 ≤0.01. 

T a b l e   3  

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

Correlation pair 
Correlation indicators in patients  

with diabetes 
Correlation indicators in healthy patients 

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 particularly strong 

correlations among diabetic patients between 

tooth loss and preservation. In contrast, control 

group participants showed moderate correlations 

between tooth loss and age. 
 
 

 

Fig. Comparative prevalence indicators of dentition  

defects by Kennedy Classification in diabetic patients  

       vs healthy individuals (number of individuals) 

The analysis of dental arch defects using 

Kennedy's classification determined that in the 

diabetes mellitus (DM) group, bilateral distal 

extension defects (Kennedy Class I 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). 

Patients with 
diabetes 

Healthy  
patients 

 Complete edentulism  Class 1 

 Class 2  Class 3  Class 4 
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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 ≤ 0.01). 
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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 №13, 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, gamma%glutamyltranspeptidase were 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 

 
© Lundina G.V., Koryagin V.S., Pesterev E.A., Vanyukov V.V., Zagumennov A.S., Nurislamova A.A., Penkova P.K., 

Zheludkov Z.V., Iksanov D.A., 2025 
e%mail: vladvanuykov@mail.ru 
[Lundina G.V. – PhD (Medicine), Associate Professor of the Department of Childhood Diseases of the Medical Faculty, 

AuthorID 371342; Koryagin V.S. – Student, ORCID: 0009%0000%4834%2905; Pesterev E.A. – Student, ORCID: 0009%0001%9605%9474; 
Vanyukov V.V. (*contact person) – Student, ORCID: 0000%0002%2109%9447; Zagumennov A.S. – Student, ORCID: 0009%0002%
1302%7379; Nurislamova A.A. – Student, ORCID: 0009%0009%5450%8284; Penkova P.K. – Student, ORCID: 0009%0002%0351%1642; 
Zheludkov Z.V. – Student, ORCID: 0009%0005%0761%0690; Iksanov D.A. – Student, ORCID: 0009%0001%4938%9382]. 

 
© Лундина Г.В., Корягин В.С., Пестерев Е.А., Ванюков В.В., Загумённов А.С., Нурисламова А.А., Пенькова П.К., 

Желудков З.В., Иксанов Д.А., 2025 
e%mail: vladvanuykov@mail.ru 
[Лундина Г.В. – кандидат медицинских наук, доцент кафедры детских болезней лечебного факультета, Au%

thorID: 371342; Корягин В.С. – студент, ORCID: 0009%0000%4834%2905; Пестерев Е.А. – студент, ORCID: 0009%0001%
9605%9474; Ванюков В.В. (*контактное лицо) – студент, ORCID: 0000%0002%2109%9447; Загумённов А.С. – студент, 
ORCID: 0009%0002%1302%7379; Нурисламова А.А. – студентка, ORCID: 0009%0009%5450%8284; Пенькова П.К. – студентка, 
ORCID: 0009%0002%0351%1642; Желудков З.В. – студент, ORCID: 0009%0005%0761%0690; Иксанов Д.А. – студент, 
ORCID: 0009%0001%4938%9382]. 



ORIGINAL STUDIES 

 

30 

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 (p>0.05). Apgar score on the 5th 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 (p>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. 
 
Цель. Оценить показатели здоровья младенцев, рожденных вследствие естественного зачатия и с исполь%
зованием вспомогательной репродуктивной технологии – экстракорпорального оплодотворения (ЭКО). 
Материалы и методы. Изучены истории родов и истории развития 25 детей, родившихся недоно%
шенными. Все они были зачаты с использованием ЭКО и проходили терапию в отделении патологии 
новорожденных и недоношенных детей в ГБУЗ ПК ДКБ № 13, г. Пермь. Исследование «случай – кон%
троль»: проведено изучение двух групп детей, в группе 1 – дети, родившиеся через ЭКО; в группе 2 – 
дети, родившиеся вследствие беременности, возникшей естественным путем, затем произведено ис%
следование здоровья детей данных групп (по определенным данным), далее сравнивались итоги ис%
следования между двумя группами. В обеих группах изучены данные акушерско%гинекологического 
анамнеза, показатели по шкале Апгар, произведена оценка массы тела новорожденных, церебральной 
ишемии, а также проанализированы биохимические показатели: общий билирубин, щелочная фосфа%
таза, гамма%глютамилтранспептидаза. Вычислены абсолютные показатели в виде среднего арифмети%
ческого значения (M) и среднеквадратичного отклонения (SD). Статистическая обработка проводилась 
с использованием программного обеспечения StatSoft Statistica 12.6, непараметрического U=критерия 
Манна – Уитни в связи тем, что распределение данных отличается от нормального. Статистически 
значимыми различия считались при p < 0.05. 
Результаты. Установлено, что доля младенцев с очень низкой массой тела (ОНМТ) была выше в груп%
пе ЭКО – 24.0 % (6 детей) против 5.0 % (один ребенок) по сравнению с младенцами в контрольной 
группе, но эти различия не достигли уровня статистической значимости (р > 0.05). Оценка по шкале 
Апгар на 5%й минуте от рождения в когорте зачатых в результате ЭКО детей так же, как и в момент 
рождения, была достоверно выше – 8.24 ± 0.09 балла против 8.10 ± 0.12 у младенцев, рожденных 
вследствие наступления и течения естественной беременности (p < 0.05). Анализ частоты патологиче%
ских состояний у новорожденных показал, что достоверных различий их распространенности в обе%
их группах выявлено не было (р > 0.05). 
Выводы. Дети, зачатые посредством вспомогательной репродуктивной технологии (ЭКО), чаще рож%
даются с очень низкой массой тела, нежели младенцы, зачатые естественным образом. Антропометри%
ческие характеристики и оценка по шкале Апгар не отличаются от таковых у детей, рожденных в ре%
зультате естественного зачатия. В новорожденном периоде у них более выраженно протекают син%
дромы холестаза, однако по частоте основных патологий периода новорожденности обе группы 
сопоставимы. Таким образом, нельзя утверждать, что зачатые посредством ЭКО дети сильно уступают 
по критериям здоровья тем младенцам, которые были зачаты и рождены естественным путем. 
Ключевые слова. ЭКО, перинатальные особенности детей, рожденные от первых родов, педиатрия, 
состояние здоровья новорожденных. 
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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: 

• Infants born through IVF conception; 

• Premature pregnancy (22–36 weeks); 

• First%born infants (mother’s first delivery). 

Criteria for exclusion from the main group: 

• Naturally conceived and delivered infants; 

• Full%term pregnancy (38 weeks and 

more); 

• 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 

(SD). 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 26.9 ± 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 29th–30th, 31st–33rd, and 34th–36th 

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 ± 0.9 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 

5th 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  μmol /l 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 μmol/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 μmol/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 ± 25.7 U/l vs 97.8 ± 7.4, respectively 

(p < 0.05). 

T a b l e   1  

Features of patients’ obstetric and gynecological history 

Complications in the anamnesis   
Main group, n = 25  Control group, n = 20  

p 
n  %  n  %  

Abortions  6 24 4 20  > 0.05 

Ectopic pregnancy 7 28 0 0  < 0.05 

Miscarriage  4 16 1 5  > 0.05 

Sexually transmitted infections 7 28 2 10  > 0.05 
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T a b l e   2  

Features of delivery timing 

Delivery timing, number of weeks  
Main group, n = 25  Control group, n = 20  

p 
n  %  n  %  

29–30  6 24.0 1 5.0  > 0.05 

31–33  4 16.0 7 35.0  > 0.05 

34–36  15 60.0 12 60.0  > 0.05 

 

 

Т a b l e   3  

Assessment of pathological conditions of newborns 

Pathology  
Main group, n = 25  Control group, n = 20  

p 
n  %  n  %  

Jaundice without cholestasis 17 68.0 15 75.0  > 0.05 

Jaundice with cholestasis  8 32.0 5 25.0  > 0.05 

Intrauterine infection 16 64.0 11 55.0  > 0.05 

Retinopathy  9 36.0 8 40.0  > 0.05 

Respiratory distress syndrome 8 32.0 6 30.0  > 0.05 

Intrauterine growth restriction  5 20.0 2 10.0  > 0.05 

 
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 
M.M. Padrul, E.V. Turova*, A.G. Trushkov 

Ye.A. Vagner Perm State Medical University, Russian Federation 

К ВОПРОСУ ОБ ЭФФЕКТИВНОСТИ СКРИНИНГА ПРЕЭКЛАМПСИИ © 
М.М. Падруль, Е.В. Турова*, А.Г. Трушков 

Пермский государственный медицинский университет имени академика Е.А. Вагнера,  
Российская Федерация  
 

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 carried 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. 
Keywords. Pregnancy, preeclampsia, risk factors, hypertensive disorders in pregnancy. 
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Цель. Проанализированы факторы риска развития преэклампсии и оценена их роль в прогнози%

ровании этого осложнения с использованием ретроспективного анализа данных медицинской 

документации.  

Материалы и методы. Проведен ретроспективный анализ медицинской документации 55 пациен%

ток с завершенной беременностью. Выделены две группы: I группу составили 33 родильницы с уста%

новленным диагнозом преэклампсии, во II группу вошли 22 пациентки без гипертензивных осложне%

ний. Была проведена комплексная оценка клинико%анамнестических факторов риска, а также анализ 

данных комплексного скрининга первого триместра.  

Результаты. Анализ полученных данных показал, что значимым фактором риска развития гипертен%

зивных расстройств второй половины беременности является повышение уровня среднего артери%

ального давления в первом триместре (p < 0,05). Анализ клинико%анамнестических факторов риска 

выявил, что достоверно чаще преэклампсия встречалась у первобеременных пациенток, а также у па%

циенток, имевших антенатальную гибель плода в анамнезе (p < 0,05). По результатам рутинной каль%

куляции риска в первом триместре с использованием программного обеспечения среди беременных 

I группы высокий риск развития преэклампсии был выявлен лишь в 16 % случаев.  

Выводы. Несмотря на широкое внедрение программ комплексного скрининга преэклампсии, про%

блема прогнозирования остается нерешенной. Особое внимание должно уделяться многофакторному 

подходу, основанному на оценке комбинации факторов, так как ни один маркер изолированно не в 

состоянии обеспечить высокую чувствительность скрининга. 

Ключевые слова. Беременность, преэклампсия, факторы риска, гипертензивные расстройства при 

беременности. 
 

 

INTRODUCTION 

Hypertensive disorders during pregnancy 

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 

pregnancies1. In the Russian Federation, PE 

prevalence ranges from 7 % to 16 %, showing 

 
1 WHO recommendations: policy of interventionist 

versus expectant management of severe pre%eclampsia 
before term. Geneva: World Health Organization 2018. 

no downward trend due to increasing rates of 

severe and atypical PE forms [2; 3]. PE and ec%

lampsia rank among the top causes of mortali%

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 factors2. 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 (PlGF) 

testing. However, PlGF remains a minimally 

accessible biochemical marker in practice3. 

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%

 
2 Galinova I.V., Sadykova G.K., 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. 

3 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. 

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 (SD), with 

95 % confidence interval (95 % CI) bounda%

ries. For quantitative data without normal 

distribution, median (Me) and lower and up%

per quartiles (Q1–Q3) 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. 

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 

28.4 ± 7.0 years, while in Group II it was 29.4 ± 

5.3 years. 

Among Group I 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 I and 39.9 ± 1.1 weeks in Group II. 

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 ± 15.7 kg in Group I and 79.1 ± 1.5 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 (p>0.05). 

In Group I, primigravidity was observed in 

16 cases (64 %), compared to 5 cases (21.7 %) in 

Group II. 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 % CI: 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 I, 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 II. 

Comparative analysis of first%trimester 

screening parameters revealed no statistically 

significant differences in uterine artery PI or 

PAPP%A levels between the study groups 

(p > 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 

12.5 ± 0.5 weeks in Group I and 12.2 ± 0.6 

weeks in Group II.  

According to risk calculation results using 

FMF software, only 4 cases (16 %) in Group I were 

identified as high risk for early%onset preeclamp%

sia, while no such cases were observed in Group II. 

T a b l e  1  

Analysis of mean arterial pressure by 

pregnancy outcomes, mmHg 

Group 
Mean arterial pressure, mmHg 

p 
Me Q₁ – Q₃ n 

I 91,5 84,8–93,5 25 
0,000154 

II 83,1 78,0–85,4 22 

T a b l e  2  

Analysis of mean arterial pressure by 

pregnancy outcomes, MoM 

Group 
Mean arterial pressure, МоМ 

p 
Me Q₁ – Q₃ n 

I 1,1 1,0–1,10 25 
0,0002037 

II 1,0 0,9–1,0 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, i.e., 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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ОСОБЕННОСТИ МИКРОЦИРКУЛЯТОРНЫХ НАРУШЕНИЙ  
У ПАЦИЕНТОК С ОСЛОЖНЕННЫМ САХАРНЫМ ДИАБЕТОМ © 
Т.П. Демичева*, Е.Н. Смирнова 
Пермский государственный медицинский университет имени академика Е.А. Вагнера,  
Российская Федерация 
 

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. 
 

 
© Demicheva T.P., Smirnova E.N., 2025 
e%mail: demich%perm@mail.ru 
[Demicheva T.P. (*contact person) – PhD (Medicine), Associate Professor of the Department of Endocrinology and 

Clinical Pharmacology, SPIN: 3743%3914, ORCID: 0000%0002%5422%8700; Smirnova E.N. – DSc (Medicine), Professor, Head 
of the Department of Endocrinology and Clinical Pharmacology, SPIN: 8568%1336, ORCID: 0000%0003%2727%5226]. 

 

© Демичева Т.П., Смирнова Е.Н., 2025 
e%mail: demich%perm@mail.ru 
[Демичева Т.П. (*контактное лицо) – кандидат медицинских наук, доцент кафедры эндокринологии и кли%

нической фармакологии, SPIN%код: 3743%3914, ORCID: 0000%0002%5422%8700; Смирнова Е.Н. – доктор медицинских 
наук, профессор, заведующая кафедрой эндокринологии и клинической фармакологии, SPIN%код: 8568%1336,  
ORCID: 0000%0003%2727%5226]. 



ORIGINAL STUDIES 

 

44 

Цель. Дать оценку микроциркуляторных нарушений у пациентов с диабетической нефропатией и 
синдромом диабетической стопы с использованием метода локальной кожной термометрии. 
Материалы и методы. Обследовано 55 женщин с сахарным диабетом 2%го типа (1%я группа) (СД 2%го 
типа), имеющих синдром диабетической стопы (СДС) и 261 пациентка с диабетической нефропатией 
(2%я группа) (ДН). Контрольная группа (3%я) – 125 больных без сахарного диабета. Для оценки состоя%
ния микроциркуляторного русла применялся метод локальной кожной термометрии. 
Результаты. Ответ на локальный нагрев кожи у пациенток с сахарным диабетом отличался от таково%
го в контрольной группе. Индексы вазодилатации в эндотелиальном, нейрогенном диапазоне частот 
обратно пропорциональны показателям углеводного и липидного обменов. У пациенток нарушения 
углеводного обмена связаны с индексом массы тела, длительностью СД, показателями атерогенных 
фракций липидного спектра и тактильной чувствительности нижних конечностей. 
Выводы. Ответ на локальный нагрев кожи у больных СДС отличался от такового в контрольной груп%
пе и характеризовался увеличением индексов вазодилатации, у женщин с ДН – снижением коэффици%
ентов в эндотелиальном и нейрогенном диапазоне частот. Выявлена обратная связь между индексами 
вазодилатации и показателям углеводного и липидного обмена. 
Ключевые слова. Женщины, синдром диабетической стопы, нефропатия, оценка, микроциркуля%
торные нарушения, вейвлет%анализ, тепловая проба, индексы вазодилатации, углеводный обмен. 

 

 

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%

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 
65.5 [62; 74] years. The duration of the disease 
was 15 [10; 17.5] years, waist circumference 
(WC) — 100 [90; 109] cm, glycated haemoglobin 
HbA1c — 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; 66.5] years. 
The duration of the disease was 12.5 [10; 18] 
years, waist circumference — 101 [93.2; 109.5] 
cm, glycated haemoglobin HbA1c – 10.4 
[9.4; 12.5] %. A slight decrease in GFR (Glomeru%
lar Filtration Rate) to the level of 60–
90 ml/min/1.73 m² 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 HbA1c 
levels and BMI, as well as the duration of the 
disease (r = +0.5; р = 0.02; r = +0.4; р = 0.03). 
With an increase in HbA1c levels, an increase in 
the levels of atherogenic fractions of the lipid 
spectrum was noted: LDL cholesterol (r = +0.996; 
р = 0.0001), atherogenic index (r = +1.0; 
р = 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 HbA1c 

(r = +0.4; р = 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; р = 0.001). 

In women with diabetic nephropathy, a di%
rect correlation was observed between HbA1c 
levels and proteinuria levels (r = +0.32; 
р = 0.04). A direct significant correlation was 
found between the indicators of the glycemic 
profile and blood creatinine levels in patients 
(r = 0.697, р = 0.001; r = 0.612, р = 0.01; 
r = 0.557, р = 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 = –0.619, 
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 HbA1c 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; р = 0.02), and fasting blood glu%
cose (r = –0.168; р = 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 HbA1c 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. 

T a b l e  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 р 

Ke 3.4 ± 0.77 1.2 ± 0.3 2.4 ± 0.5 
р1–3 = 0.07; 

р 2–3 = 0.005* 

Kn 3.2 ± 0.48 1.8 ± 0.4 2.8 ± 0.7 
р1–3 = 0.08; 

р 2 = 0.004* 

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

T a b l e  2  

The relationship between HbA1c 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 р 
НbА1с & Ke –0.872 0.000* 

НbА1с&Kn –0.867 0.000* 

НbА1с& 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 = –0.315; р = 0.02), and fasting 

blood glucose (r = –0.168; р = 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 
Yu.A.  Shashurina 
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ПРОГНОЗ РИСКА РАЗВИТИЯ ДОБРОКАЧЕСТВЕННЫХ ОПУХОЛЕЙ 
ЯИЧНИКОВ В ПОСТМЕНОПАУЗЕ © 
Ю.А. Шашурина 
Пермская краевая клиническая больница, Российская Федерация 
 

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. 
 
Цель. Расчет прогноза риска развития доброкачественных опухолей яичников в постменопаузе. 
Материалы и методы. Выполнено проспективное исследование, в котором приняли участие 60 жен%
щин в постменопаузе. Пациентки были распределены на две группы: основная группа – больные с доб%
рокачественными опухолями яичников (ДОЯ) и группа сравнения – пациентки, не имевшие объемных 
образований придатков матки. Проведена оценка клинико%анамнестических данных, выполнены лабо%
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раторные исследования (анализ уровня витамина D, инсулиноподобного фактора роста 1, лептина, цин%
ка, эстрадиола, тестостерона, глобулина, связывающего половые стероиды, онкомаркера 125), проанали%
зированы результаты инструментальных методов исследования (ультразвуковое исследование органов 
малого таза), протоколы оперативного лечения и гистологического исследования. Выполнен регресси%
онный анализ полученных данных, определены статистически значимые признаки, разработана матема%
тическая модель прогноза риска развития ДОЯ в постменопаузе. 
Результаты. Исследование показало, что изолированная оценка изученных лабораторных маркеров 
не имеет статистической значимости для определения риска развития ДОЯ в постменопаузе; актуален 
многофакторный подход – оценка комбинации факторов. 
Выводы. Разработанная математическая модель прогноза развития ДОЯ в постменопаузе продемон%
стрировала повышение эффективности прогноза риска развития ДОЯ у больных постменопаузально%
го возраста, чувствительность разработанного метода составила 95 %, специфичность 85,7 %. 
Ключевые слова. Доброкачественная опухоль яичника, постменопауза, риск развития, математиче%
ская модель. 

 

 

INTRODUCTION  

Ovarian neoplasms represent a common pa%
thology in women of late reproductive and post%
menopausal age. According to literature data, up 
to 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%

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 

(χ2), 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 

(χ2 = 47.4; p < 0.001), 20 % (n = 8) at STRAW 

+1c stage (χ2 = 6.8; p = 0.009), and 2.5 % (n = 1) 

at STRAW +1b stage (χ2 = 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%

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 15.5 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 μmol/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/mL). In the comparison 
group, laboratory markers showed: vitamin D 
de f ic iency  in  66 .7  %  (p<0 .001 ;  mean 
36.4 ng/mL); elevated FSH in 60 % (p=0.001; 
mean 45.4 mIU/mL); normal estradiol in 80% 
(p<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 μmol/L). Thus, 
the study revealed that isolated assessment of 
the  s tud ied  labora tory  markers  lacks  
statistical significance for determining BOT  
d e v e l o p m e n t  r i s k  i n  p o s t m e n o pa u s e . 

 

Characteristics of diagnostic parameter quality 

Parameter AUC Odds Ratio 95 % CI for OR p%value 
Age 0.69 5.11  (1.37; 19.04)  0.005 
Elevated CA%125 0.71 % % 0.002 
Vitamin D 0.72 % % 0.002 
SHBG 0.76 23.33  (2.78; 195.83)  0.000 
IGF%1 0.74 21.71  (3.79; 124.54)  0.000 
Leptin 0.67 5.17  (1.45; 18.43)  0.014 
Free testosterone 0.65 4.67  (1.31; 16.6)  0.035 
FSH 0.64 3.94  (1.12; 13.83)  0.042 
Estradiol 0.66 4.57  (1.28; 16.38)  0.022 
Zinc 0.67 8.00  (2.13; 30.06)  0.016 
Formula (1) 0.95 114.00  (14.46; 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 2 3 4 5 6 7 8( 8.76 0.295 1.09 0.113 0.0396 0.0232 0.00396 0.159 0.135 )
1

1
,x x x x x x x xp

e− − + + − − − + + −=
+

 

where: p = risk of benign ovarian tumor (BOT) development in a woman; e = base of natural loga%

rithm; x₁ = age (years); x₂ = CA%125 level (U/mL); x₃ = vitamin D level (ng/mL); x₄ = SHBG level 

(nmol/L); x₅ = IGF%1 level (ng/mL); x₆ = FSH level (mIU/mL); x₇ = estradiol level (pg/mL);  

x₈ = zinc level (μmol/L). 

 
 

Fig. ROC curve for the model 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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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 II consisted of patients who received combined oral 

contraceptives with gestogen component  represented by dienogest (n = 38), patients from group III were 

administered  gonadotropin%releasing hormone agonists (GnRH a) "Buserelin%depot"  1 injection per 

month for a 6%month course (n = 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  ±  10.0 % (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. 

 
Цель. Сравнить эффективность различных методов комбинированного лечения пациенток, страдаю%

щих эндометриозом яичника. 

Материалы и методы. Приводятся данные ретропроспективного исследования, где изучались кли%

нические проявления и эффективность разных препаратов для лечения больных эндометриозом яич%

ников в постоперационном периоде. Всех пациенток распределили на четыре группы: I группу соста%

вили женщины, которые с целью терапии эндометриоза получали диеногест (n = 29), пациентки 

II группы принимали комбинированные оральные контрацептивы, в которых гестогенный компонент 

был представлен диеногестом (n = 38), обследуемым III группы назначали агонисты гонадотропин%

рилизинг%гормона (аГнРГ) «Бусерелин%депо» по одной инъекции в месяц, курс – шесть месяцев 

(n = 15); IV группу составили 94 женщины, имевшие эндометриоз в анамнезе, однако по разным при%

чинам не получавшие гормонотерапию. 

Результаты. Обнаружено, что в IV группе было больше женщин с нарушением фертильности – 

43,6 ± 10,0 % (p < 0,001), у которых отмечалось первичное и вторичное бесплодие длительностью 

4,7 ± 1,2 года. Пациентки, которые получали терапию гормональными препаратами, имели в большей 

степени реализованный репродуктивный анамнез, чем те женщины, которые по разным причинам от%

казывались от лечения. Частота встречаемости дисменореи была выше в группе пациенток, не полу%

чавших гормонотерапию, – 24,5 ± 8,7 %, кроме того, заболеваемость хронической тазовой болью пре%

имущественно была свойственна женщинам IV группы (не получавшим гормонотерапию) – 

83,0 ± 7,6 %. У больных, получавших с целью терапии эндометриоза яичников диеногест и аГнРГ, от%

мечается самый длительный безрецидивный период. 

Выводы. Проведенное исследование показало, что успех медикаментозной терапии, проводимой по 

поводу наружного эндометриоза, в частности эндометриоза яичников, в послеоперационном периоде 

различен. Применение в послеоперационном лечении агонистов ГнРГ и дианогеста эффективно сни%

жало частоту рецидива эндометриоза у женщин. 

Ключевые слова. Эндометриоз яичников, оперативное лечение, гормональная терапия, рецидив. 
 

 
 

INTRODUCTION 

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. 

Ovarian damage in young women leads to the 
formation of adhesions, the development of 
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 I consisted 

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%a), «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 car%

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 

a normal distribution), a comparison of means 

(M) was used with the help of parametric cri%

teria — the two%sample t%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.  

The average age of patients who did not re%

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 ± 10.0 % (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%

tory than women who refused treatment for 

various reasons. 

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 – 24.5 ± 8.7 % 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). 

T a b l e  1  

Clinically significant signs of patients with endometriosis (n), % ± 2m (M ± 2m) 

Sign  

Group 
p1–2 

p1–3 

p2–3 

p2–4 

p3–4 

p4–1 
Pgen* I, 

n = 29 

II, 

n = 38 

III, 

n = 15 

IV, 

n = 94 

Average age of 

patients  
30.3 ± 1.3 32.8 ± 2.4 48.1 ± 3.4 32.5 ± 1.4 

0.071 

 < 0.001 
 < 0.001 

0.852 

 < 0.001 
0.030 

 < 0.001 
 

History of somatic 

pathology (obesity, 

chronic gastrointes%

tinal diseases, cardio%

vascular diseases) 

(15) 

51.6 ± 17.3 

(18) 

47.4 ± 15.9 

(9) 

58.8 ± 22.7 

(31) 

33.0 ± 9.5 

0.761 

0.656 

0.477 

0.196 

0.094 

0.128 
0.182 

Note: statistically significant results are highlighted in bold font; * — comparison using the Kruskal–
Wallis test. 
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T a b l e  2  

Features of the obstetric and gynecological history of patients  
with endometriosis (n), % ± 2m (M ± 2m) 

Sign 

Group 
p1–2 

p1–3 

p2–3 

p2–4 

p3–4 

p4–1 
Pgen* I, 

n = 29 

II, 

n = 38 

III, 

n = 15 

IV, 

n = 94 

Infertility (primary and 

secondary)  

 (1) 

6.5 ± 6.5 

 (2) 

5.3 ± 5.3 

 (1) 

11.8 ± 11.8 

 (41) 

43.6 ± 10.0 

0.899 

0.862 

0.937 

0.001 
0.022 
0.001 

 < 0.001 

No pregnancy in history 
 (7) 

25.8 ± 15.2 

 (1) 

2.6 ± 2.6 

 (3) 

23.5 ± 19.6 

 (43) 

45.7 ± 10.1 

0.034 

0.400 

0.396 

 < 0.001 
0.010 

0.013 
 < 0.001 

No childbirth in history 
 (9) 

32.3 ± 16.2 

 (2) 

5.3 ± 5.3 

 (6) 

41.2 ± 22.7 

 (61) 

64.9 ± 9.6 

0.030 

0.892 

0.158 

 < 0.001 
0.059 

0.007 
 < 0.001 

History of caesarean section 
 (4) 

16.1 ± 12.7 

 (5) 

13.2 ± 10.7 

 (3) 

11.8 ± 11.8 

 (13) 

13.8 ± 7.0 

0.869 

0.701 

0.601 

0.835 

0.657 

0.998 
0.963 

History of surgery on pelvic or%

gans due to adhesions, ovarian 

cysts 

 (15) 

51.6 ± 17.3 

 (11) 

28.9 ± 14.4 

 (11) 

70.6 ± 21.0 

 (27) 

28.7 ± 9.1 

0.112 

0.245 

0.012 
0.980 

0.006 
0.062 

0.015 

History of endometriosis in com%

bination with uterine fibroids 

 (3) 

12.9 ± 11.6 

 (11) 

28.9 ± 14.4 

 (10) 

64.7 ± 22.1 

 (4) 

4.3 ± 4.1 

0.195 

0.001 
0.034 

0.027 
 < 0.001 

0.621 
0.002 

No concomitant gynecological 

pathology 

 (8) 

29.0 ± 15.7 

 (10) 

26.3 ± 14.0 

 (3) 

11.8 ± 1.8 

 (31) 

33.0 ± 9.5 

0.737 

0.379 

0.183 

0.194 

0.012 
0.147 

0.060 

T a b l e  3  

Clinical manifestations of endometriosis in patients (n) % ± 2m 
Clinical  

manifes 

tations 

Group 
p1–2 

p1–3 

p2–3 

p2–4 

p3–4 

p4–1 
Pgen* I, 

n = 29 

II, 

n = 38 

III, 

n = 15 

IV, 

n = 94 

CPP 
(4) 

16.1 ± 12.7 

(11) 

28.9 ± 14.4 

(5) 

35.3 ± 22.1 

(78) 

83.0 ± 7.6 

0.291 

0.293 

0.805 

< 0.001 

0.002 
< 0.001 

< 0.001 

AUB 
(4) 

16.1 ± 12.7 

(12) 

31.6 ± 14.8 

(1) 

11.8 ± 11.8 

(23) 

24.5 ± 8.7 

0.215 

0.701 

0.161 

0.523 

0.270 

0.386 
0.421 

Dysmenorrhea 
(9) 

32.3 ± 16.2 

(11) 

28.9 ± 14.4 

(4) 

29.4 ± 21.0 

(23) 

24.5 ± 8.7 

0.884 

0.814 

0.898 

0.688 

0.892 

0.594 
0.948 

Dyspareunia 
(3) 

12.9 ± 11.6 

(7) 

18.4 ± 12.3 

(1) 

11.8 ± 11.8 

(5) 

5.3 ± 4.5 

0.573 

0.843 

0.508 

0.240 

0.933 

0.683 
0.700 

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 cm 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. 
 

 

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.  

 
T a b l e  4  

Recurrence rate in groups of patients with ovarian endometriosis 
(n) % ± 2m (M ± 2m) 

Clinical sign 

Group 
p1–2 

p1–3 

p2–3 

p2–4 

p3–4 

p4–1 
Pgen* I, 

n = 29 

II, 

n = 38 

III, 

n = 15 

IV, 

n = 94 

Recurrence 
(2) 

9.7 ± 9.7 

(5) 

13.2 ± 10.7 

(1) 

11.8 ± 11.8 

(27) 

28.7 ± 9.1 

0.662 

0.990 

0.715 

0.162 

0.171 

0.076 
0.176 

Size of 

endometrioma 
4.0 ± 0.5 5.3 ± 0.5 5.6 ± 0.9 4.7 ± 0.4 

0.001 
0.001 

0.497 

0.016 
0.030 
0.200 

0.002 
 

Bilateral ovarian 

endometriosis 

(6) 

22.6 ± 14.5 

(7) 

18.4 ± 12.3 

(1) 

11.8 ± 11.8 

(9) 

9.6 ± 5.9 

0.874 

0.450 

0.508 

0.427 

0.857 

0.367 
0.717 

Duration of 

therapy, months 
9.6 ± 1.4 10.5 ± 2.0 6.4 ± 0.9 – 

0.761 

0.001 

0.027 

< 0.001 
< 0.001 < 0.001 

Duration of re%

lapse%free period, 

years 

7.0 ± 1.4 5.7 ± 1.9 15.0 ± 0.0 3.0 ± 1.4     

Note: * — comparison using the Kruskal–Wallis test. 

Infertility CPP 

Group 1 
(n = 29) 

Group 2 
(n = 38) 

Group 3 
(n = 15) 

Group 4 
(n = 94) 
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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). 

REFERENCES 

1. Zhang K., Huang S., Xu H., Zhang J. 

et al. Effectiveness of gonadotrophin%releasing 

hormone agonist therapy to improve the out%

comes of intrauterine insemination in patients 

suffering from stage I–II endometriosis. Ann. 

Med. 2022; 54 (1): 1330–8. DOI: 

10.1080/07853890.2022.2071458 

2. Chiu C.C., Hsu T.F., Jiang L.Y., Chan I.S., 

et al. Maintenance therapy for preventing endo%

metrioma recurrence after endometriosis resec%

tion surgery – a systematic review and network 

meta%analysis. J. Minim. Invasive Gynecol. 2022; 

29 (5): 602–12. DOI: 10.1016/j.jmig.2021.11.024 

3. Vercellini P., Bandini V., Buggio L., 

Barbara G. et al. Mitigating the economic bur%

den of GnRH agonist therapy for progestogen%

resistant endometriosis: why not? Hum. Reprod. 

Open. 2023; 2023 (2): hoad008. DOI: 

10.1093/hropen/hoad008 

 

4. Dubrovina S.O., Berlim Yu.D., Ale=

ksandrina A.D., Vovkochina M.A., Bogunova 

D.Yu. et al. Modern ideas about the diagnosis 

and treatment of endometriosis. Obstetrics and 

Gynecology 2023; 2: 146–153. DOI: 

10.18565/aig.2023.43 (in Russian). 

5. Shelud’ko V.S., Devyatkova G.I. Theo%

retical foundations of medical statistics (statisti%

cal methods of processing and analysis of re%

search materials). Methodical recommenda%

tions. Perm 2016; 80 (in Russian). 

6. Saprykina L.V., Dobrokhotova Yu.E., 

Saprykina O.A. Endometriosis: hormonal ther%

apy from the perspective of pathogenesis. Ef%

fective pharmacotherapy. Obstetrics and Gyne=

cology 2015; 25 (3): 42–7 (in Russian). 

7. Cheung T.K., Lo K.W., Lam C.W., Lau W., 

Lam P.K. A crossover study of triptorelin and 

leuprorelin acetate. Fertil. Steril. 2000; 74 (2): 

299–305. DOI: 10.1016/s0015%0282(00)00598%7 

8. Resta C., Moustogiannis A., Chat=

zinikita E., Ntalianis D.M. et al. Gonadotropin%

releasing hormone (GnRH) / GnRH receptors 

and their role in the treatment of endometrio%

sis. Cureus. 2023; 15 (4): e38136. DOI: 

10.7759/cureus.38136. 

9. Adamyan L.V., Arslanyan K.N., 

Xarchenko E.I., Loginova O.N. Modern trends in 

drug treatment of endometriosis. Russian 

Journal of Human Reproduction 2019; 25 (6): 

58–66 (in Russian). 

10. Ruxlyada N.N., Biryukova E.I. Features 

of pharmacokinetics and biological effects  

of gonadotropin%releasing hormone agonists.  

Obstetrics and Gynecology 2023; 2: 154–8  

(in Russian). 

 



ORIGINAL STUDIES 

 

62 

Funding. The study had no external  

funding. 

Conflict of interest. The authors declare 

no conflict of interest. 

Author contributions are equivalent. 

 

Limitation of the study. The conducted 

study complies with the standards of the Hel%

sinki Declaration and has been approved by the 

Ethics Committee of the Ye.A. Vagner Perm 

State Medical University. 

 

 

Received: 10/11/2024 

Revised version received: 02/03/2025 

Accepted: 02/10/2025 

 

Please cite this article in English as: Kobaidze E.G., Sheludko V.S., Statnykh N.V., Stepanova D.A., Fairushi%

na M.R. Practical aspects of endometriosis treatment in patients of reproductive age. Perm Medical Journal, 

2025, vol. 42, no. 1, pp. 55%62. DOI: 10.17816/pmj42155%62 



Perm Medical Journal 2025 Volume XLII № 1 
 

63 

Scientific Article 

UDC 61600  

DOI: 10.17816/pmj42163%70 

COVID?19 IMMUNE TRACE: PREDICTORS OF RHEUMATOID  
ARTHRITIS DEVELOPMENT 
A.K. Karibova1*, O.V. Khlynova2, M.T. Kudaev3, S.Sh. Akhmedkhanov3, D.I. Mustafaev3 
1City Clinical Hospital, Makhachkala,  
2 Ye.A. Vagner Perm State Medical University,  
3Dagestan State Medical University, Makhachkala, Russian Federation 

ИММУННЫЙ СЛЕД COVID?19: ПРЕДИКТОРЫ РАЗВИТИЯ  
РЕВМАТОИДНОГО АРТРИТА© 
А.К. Карибова1*, О.В. Хлынова2, М.Т. Кудаев3, С.Ш. Ахмедханов3, Д.И. Мустафаев3 
1Городская клиническая больница, г. Махачкала, 
2 Пермский государственный медицинский университет имени академика Е.А. Вагнера,  
3Дагестанский государственный медицинский университет, г. Махачкала, 
Российская Федерация  
 

 
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. 

 
© Karibova A.K., Khlynova O.V., Kudaev M.T., Akhmedkhanov S.Sh., Mustafaev D.I., 2025 
e%mail: solomon687@gmail.com 
[Karibova A.K. (*contact person) – Head of the Department of Rheumatology, ORCID: 0009%0003%3690%3041; 

Khlynova O.V. – DSc (Medicine), Professor, Head of the Department of Hospital Therapy and Cardiology,  
ORCID: 0000%0003%4860%0112; Kudaev  M.T. – DSc (Medicine), Professor, Head of the Department of Therapy, ORCID: 
0000%0001%5446%1775; Akhmedkhanov S.Sh. – DSc (Medicine), Professor, Head of the Department of Internal Diseases 
of the Pediatric and Dental Faculties, ORCID: 0000%0002%8935%220X; Mustafaev D.I. – Resident, ORCID: 0009%0004%
6333%3790]. 

 
© Карибова А.К., Хлынова О.В., Кудаев М.Т., Ахмедханов С.Ш., Мустафаев Д.И., 2025 
e%mail: solomon687@gmail.com 
[Карибова А.К. (*контактное лицо)  – заведующая отделением ревматологии, ORCID: 0009%0003%3690%3041; 

Хлынова О.В. – доктор медицинских наук, профессор, заведующая кафедрой госпитальной терапии и кардиологии, 
ORCID: 0000%0003%4860%0112; Кудаев М.Т. – доктор медицинских наук, профессор, заведующий кафедрой терапии 
ФПК и ППС, ORCID: 0000%0001%5446%1775; Ахмедханов С.Ш. – доктор медицинских наук, профессор, заведующий 
кафедрой внутренних болезней педиатрического и стоматологического факультетов, ORCID: 0000%0002%8935%220X; 
Мустафаев Д.И. – врач%ординатор, ORCID: 0009%0004%6333%3790]. 



ORIGINAL STUDIES 

 

64 

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. 
 
Цель. Оценка влияния коронавирусной инфекции на развитие истинного артрита у пациентов с 
постковидным суставным синдромом. 
Материалы и методы. У пациентов с подтвержденной коронавирусной инфекцией в пропективном ко%
гортном исследовании оценивались факторы, способствующие развитию истинного ревматического забо%
левания. Определены общеклинические и иммунологические тесты, маркеры ревматоидного артрита. 
Результаты. По результатам проведенного исследования установлено, что COVID%19 может высту%
пить в роли триггера аутоиммунных заболеваний. 
Выводы. Результаты проведенного исследования указывают на триггерную роль COVID%19 в раз%
витии аутоиммунных заболеваний. Профилактическим методами, направленными на раннее вы%
явление ревматоидного артрита среди пациентов с SARS%CoV%2 является контроль показателей 
лейкоцитов, маркеров ревматоидного артрита. При выявлении суставного синдрома рекомендо%
вано наблюдение у ревматолога с периодическим контролем данных клинических и иммуноло%
гических показателей. 
Ключевые слова. COVID%19, постковидный синдром, аутоиммунитет, иммунные нарушения. 

 

 

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%

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%γ, IL%1, IL%6, 

IL%12, and TNF%α) 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, 

2,956 (40.7 %) had RA, 1,794 (17.73 %) had  

systemic lupus erythematosus, 713 (7.05 %) had 

spondyloarthritis, etc.1 

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. 

 
1 Data from The COVID%19 Global Rheumatology 

Alliance Global Registry, available at: https:// 
rheumcovid.org/updates/combined%data.html. 

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 (Q1–Q3). Cate%

gorical data were presented as absolute values 

with percentages. 95 % confidence intervals for 

proportions were calculated using the Clopper%

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 

RF/ACPAs (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). 

T a b l e  1  
Descriptive statistics of categorical variables by RA status 

Indicator Category 
RA, n (%) 

p 
Not confirmed Confirmed 

ANF ANF%negative 193 (52.0) 16 (64.0) 
0.246 

ANF%positive 178 (48.0) 9 (36.0) 
RF RF%negative 310 (90.4) 9 (36.0) 

< 0.001* 
RF%positive 33 (9.6) 17 (64.0) 

ACPA ACPA%negative 332 (96.8) 14 (52.0) 
< 0.001* 

ACPA%positive 11 (3.2) 12 (48.0) 
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T a b l e  2   
Analysis of peripheral blood parameters by RA status 

Parameter Category 
РА 

p 
Me Q1 – Q3 n 

WBC, 10³/μL RA not confirmed 5.5 3.5–8.7 983 
 < 0.001* 

RA confirmed 3.5 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/μL RA not confirmed 4.6 4.0–4.9 976 
0.010* 

RA confirmed 4.2 3.4–4.6 26 

Lymph, % RA not confirmed 23.6 14.2–32.7 980 
0.463 

RA confirmed 22.1 15.0–29.1 26 

Platelets, 10³/μL RA not confirmed 181.0 153.0–247.0 982 
0.126 

RA confirmed 161.0 23.8–251.5 26 

ESR, mm/h RA not confirmed 18.0 8.0–30.0 981 
 < 0.001* 

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, a, 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, c). 

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 % CI: 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 = 0.763; 95 % CI: 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). 

 

Fig. 1. RA dependence: a – on WBC level; b – on ESR 

level; c – on D=dimer level 

We analyzed rheumatoid arthritis devel%

opment among patients with joint syndrome 

following novel coronavirus infection. In the 

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 % CI: 8.714–2362.817). 

 

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 (р=0,044), had a lower 
number of thrombocytes (р<0,001), and a higher glucose concentration (р=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 = 0.4258 – 0.0038 · platelets + 0.0567 · glucose + 0.0350 · AST – 0.0110 · ALT, where Y (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. 
 
Цель. Разработать способ прогнозирования риска формирования фиброза у пациенток с неалкоголь%
ной жировой болезнью печени (НАЖБП) и ожирением в постменопаузе. 
Материалы и методы. В исследовании приняли участие 70 пациенток (средний возраст 51,0  
(49,0–52,0) года) с НАЖБП и ожирением в постменопаузе. Наличие признаков стеатоза печени ве%
рифицировали по данным УЗИ после исключения других причин его развития. У пациенток опре%
деляли количество тромбоцитов, концентрацию глюкозы, активность аспартатаминотрансферазы 
(АСТ) и аланинаминотрансферазы (АЛТ), рассчитывали индекс массы тела (ИМТ), индекс стеатоза 
HSI и индексы фиброза APRI и FIB4. 
Результаты. Сформированы две группы женщин с НАЖБП и ожирением в постменопаузе с низким и 
высоким риском фиброза. Пациентки с высоким риском фиброза были значимо старше (р = 0,044), 
у них ниже количество тромбоцитов (р < 0,001), выше концентрация глюкозы (р = 0,046) и актив%
ность трансаминаз. Отобраны четыре признака, достоверно влияющие на вероятность фиброза и 
произведен расчет прогнозируемого риска его формирования по формуле: 
Y = 0,4258 – 0,0038 · тромбоциты + 0,0567 · глюкоза + 0,0350 · АСТ – 0,0110 · АЛТ, где Y (округленный 
до целого) – прогнозируемый риск формирования фиброза у пациенток с НАЖБП и ожирением в 
постменопаузе. При значении Y, равном и более единицы, прогнозируют наличие риска формирова%
ния фиброза в этой когорте, при значении Y менее единицы – отсутствие риска. Показатели чувстви%
тельности и специфичности метода составили 100 и 97,5 %. 
Выводы. Предложенный способ прогнозирования риска фиброза при НАЖБП включает доступные 
лабораторные тесты, имеет хорошие диагностические характеристики, отсутствие «серой зоны» и 
разработан для группы риска (женщины в постменопаузе). Его использование позволит расширить 
возможности малоинвазивной диагностики, обеспечит более раннее выявление риска развития 
фиброза печени в этой группе риска, что позволит определить дальнейшую тактику ведения этих 
пациенток. 
Ключевые слова. Неалкогольная жировая болезнь печени, фиброз печени, ожирение, менопауза, 
способ диагностики. 
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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 

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. 

 

T a b l e  1   

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

Parameter, unit  
of measurement 

Reference values Equipment Reagents 

ALT, U/L 0–55 
Architect%4000 biochemical 

analyser (USA) 
Abbott (USA) AST, U/L 5–34 

Glucose, mmol/L 3.9–6.1 

Platelets, 10⁹/L 180–380 
Medonic M20 

 (BOULE MEDICAL АВ, Sweden) 
BOULE MEDICAL АВ  

(Sweden) 
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T a b l e  2  

Formulae for calculating steatosis and fibrosis indices 

Indexes Formula Interpretation 

HIS (Hepatic 

Steatosis index) 

HSI = 8 • (ALT / AST) + BMI (+2, if female; 

+2, if diabetic) 

Less than 30.0, steatosis is excluded; above 36.0, the 

risk of steatosis is high with a sensitivity of 93.1 % 

and specificity of 92.4 % 

APRI 

(AST to Platelet  

Ratio Index)| 

APRI = AST (U/L) / (upper limit of normal 

AST in U/L) • 100 / platelets (10⁹/L) 

No more than 0.5, the probability of fibrosis is low 

(negative predictive value 83 %); more than 1.5, the 

probability of fibrosis is high (positive predictive 

value 68.4 %), "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: 

https://www.hepatitisc.uw.edu/page/ 

clinical%calculators/fib%4 

FIB%4 < 1.30, no significant fibrosis (reliability 

90 %); FIB%4 > 2.67, presence of severe fibrosis (re%

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 (xJ–

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 

and amounted to: AST — 19 (17–22) U/L; 

ALT — 20 (17–27.5) U/L; platelet count — 

256 (227.5–305) · 10⁹/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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T a b l e  3  

The parameters studied in groups of patients with NAFLD and obesity  
in postmenopause, depending on the risk of fibrosis, Ме (xJ–xK)  

Parameter 
Group of women with low risk 

of liver fibrosis, n = 58 

Group of women with high risk 

of liver fibrosis, n = 12 
р 

Age, years 50.5 (48.0–52.0)  53.0 (49.0–56.0)  0.044 

BMI, kg/m² 30.0 (29.1–32.9)  33.3 (31.2–39.0)  0.094 

Platelets, 10⁹/L 266.0 (253.0–292.0)  204.0 (152.0–220.0)   < 0.001 

Glucose, mmol/L 5.2 (5.0–5.5)  5.8 (5.0–6.7)  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 (39.9–51.4)  0.361 

APRI 0.2 (0.2–0.2)  0.5 (0.5–0.6)   < 0.001 

FIB4 0.7 (0.7–0.8)  1.5 (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 I 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 = 0.4258 – 0.0038 · X1 + 0.0567 · X2 +  

+ 0.0350 · X3 – 0.0110 · X4 , 

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, X1 is the platelet count 109/L, X2 is the 

glucose level, mmol/L, X3 is the AST level, U/L, 

X4 – 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 R2 · 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/m2. The diagnosis of NAFLD 

was confirmed by ultrasound. Laboratory exam%

ination: platelets — 152 × 109/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 = 0.4258 – 

– 0.0038 · 152 + 0.0567 · 7.4 + 0.0350 · 31 –  

– 0.0110 · 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. 

CLINICAL CASE 2 

Patient K., 52 years old. Menopause for 2 

years. Has obesity of the 1st degree. On exami%

nation: height 165 cm, body weight 83 kg; 

body mass index 30.5 kg/m2. The diagnosis of 

NAFLD was confirmed by ultrasound. Labora%

tory examination: platelets — 368 · 109/L, glu%

cose — 5.42 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 = 0.4258 –  

– 0.0038 · 368 + 0.0567 · 5.42 + 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 
L.V. Dubova, M.S. Isaeva*, E.R. Madzhidova, D.A. Kharchenko 
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ЦИФРОВОЙ МЕТОД АНАЛИЗА ЖЕВАТЕЛЬНОЙ ЭФФЕКТИВНОСТИ 
В КЛИНИКЕ ОРТОПЕДИЧЕСКОЙ СТОМАТОЛОГИИ © 
Л.В. Дубова, М.С. Исаева*, Е.Р. Маджидова, Д.А. Харченко 
Российский университет медицины, г. Москва, Российская Федерация  
 

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. 
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Цель. Разработка и внедрение собственного программного обеспечения «МастиКад3Д» с применени%

ем авторской цифровой ситовой жевательной пробы по определению жевательной эффективности в 

клинику ортопедической стоматологии на ежедневный клинический прием. 

Материалы и методы. Для разработки и внедрения собственного программного обеспечения  

«МастиКад3Д» с применением авторской цифровой ситовой жевательной пробы по определению же%

вательной эффективности был проведен сопоставительный анализ по данным литературы и сформи%

рованы критерии оценки наиболее доступных и распространенных динамических ситовых жеватель%

ных проб. На основании проведенного анализа разработали протокол проведения собственной циф%

ровой динамической жевательной пробы и программное обеспечение «МастиКад3Д» для расчета 

жевательной эффективности. 

Результаты. Выявлено эталонное значение «норма» жевательной способности у лиц с сохранными 

зубными рядами при физиологической окклюзии, которое позволяет нам оценивать жевательную 

эффективность с помощью разработанного программного обеспечения «МастиКад3Д» с применением 

цифровой ситовой жевательной пробы. 

Выводы. Разработанное программное обеспечение «МастиКад3Д» с применением разработанного 

способа определения жевательной эффективности позволяет провести достоверное исследование 

функционирования зубочелюстного аппарата, что достигается за счет анализа трехмерного изобра%

жения тестовой порции и полученных данных значения «норма» жевательной способности. 

Ключевые слова. Стоматология, ортопедическая стоматология, жевание, жевательная эффектив%

ность, зубочелюстной аппарат, цифровые методы, методы определения жевательной эффективности. 
 

 

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 

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. I. Evdokimov, software called “MastiCad3D” 

was developed to calculate chewing efficiency 

at all stages of orthopaedic dental treatment1 

and they also developed their own method for 

 
1
 Isaeva M.S., Dubova L.V., Maksimov G.V., Leo%

novich A.A. Certificate of State Registration of a Computer 
Program of the Russian Federation No. 2023661578 
(2023). Bulletin No. 6. 

determining the chewing efficiency of the den%

tofacial  system2. 

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.  

 
2
 Isaeva M.S., Maksimov G.V., Dubova L.V., 

Samokhina E.V., Kharchenko D.A. Patent of the Russian 
Federation No. 2814363 (2024). Bulletin No. 7.  
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Fig. 1. Test portion 

 

 

Fig. 2. Test portion on the developed scan platform 

 

 

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 × 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 

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. I. 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. 



Perm Medical Journal 2025 Volume XLII № 1 
 

83 

 
Fig. 4. The “MastiCad3D” program window 

 

 

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 

chewing ability for a “healthy” person was identi%

fied, which allows calculating chewing efficiency 

in patients at all stages of orthopaedic dental care. 

 

3.  The “MastiCad3D” software, using the de%

veloped method for determining chewing effi%

ciency, allows for a reliable study of the function%

ing of the dentofacial apparatus. This is achieved 

Chewing ability for the control group 
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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–IV, 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 FEV1 and FEV1/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. 

 
Цель. Оценка состояния дыхательной системы трактористов%машинистов сельскохозяйственного 

производства для дальнейшего обоснования целевых программ профилактики бронхолёгочных забо%

леваний.  

Материалы и методы. В ходе медицинского осмотра у 168 трактористов%машинистов сельскохозяй%

ственного производства проведена функциональная оценка состояния дыхательной системы спиро%

метрическим методом, изучены медико%социальные аспекты жизни, антропометрические данные с 

расчётом индекса массы тела, аллергоанамнез, наличие установленных заболеваний дыхательной си%

стемы. Медианный возраст трактористов%машинистов составил 51 [41; 58] год, медианный професси%

ональный стаж – 20 [10; 32] лет. Выполнена гигиеническая оценка производственных факторов. Для 

статистического анализа применяли программный пакет Statistica 10. 

Результаты. Установлено, что вредными производственными факторами, негативно влияющими на 

дыхательную систему, являются силикатосодержащая пыль, вредные химические вещества I–IV клас%

сов опасности, неблагоприятные микроклиматические условия. На диспансерном учете с установлен%

ным заболеванием дыхательной системы непрофессионального генеза состоят 15,2 %. 11,2 % работни%

ков, не имевших установленного диагноза, предъявляли жалобы со стороны дыхательной системы. 

Хронический бронхит достоверно чаще встречается у лиц с абдоминальным ожирением, чем у лиц 

без такового (16,1 и 4,0 % соответственно; р = 0,039), и при отягощённом аллергоанамнезе, чем у лиц с 

отрицательным аллергоанамнезом (25,0 и 9,6 % соответственно; р = 0,033). Нарушение функции 

внешнего дыхания по результатам спирометрии выявлено у 36,3 % работников. Статистически значи%

мых различий в значениях спирометрических показателей и доли лиц с отклонениями по результатам 

спирометрического исследования в зависимости от возраста, наличия абдоминального ожирения, 
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отягощённого аллергоанамнеза не выявлено. Установлены статистически значимые более низкие зна%

чения показателей ОФВ1 и ОФВ1/ЖЕЛ и доли лиц с отклонениями по результатам спирометрии в 

группе курящих трактористов%машинистов.  

Выводы. Выявлена значительная заболеваемость непрофессиональными бронхолёгочными заболе%

ваниями, связанная с абдоминальным ожирением и отягощённым аллергоанамнезом, и значительная 

доля лиц с нарушением функции внешнего дыхания по данным спирометрии, ассоциированная со 

статусом курения. Самые низкие спирометрические показатели и наибольшая доля лиц с отклонения%

ми по результатам спирометрии зарегистрированы в наиболее молодой возрастной группе и среди 

малостажированных работников. Учитывая региональное ограничение исследования и немногочис%

ленность обследованных работников, данное исследование требует дальнейшего продолжения.  
Ключевые слова. Трактористы%машинисты сельского хозяйства, бронхолёгочная патология, факто%

ры риска. 
 

 

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 – 29,91 versus 

26,3 % in 20222. 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 years3. 

 
1 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. 

2 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. 

3 On the state of sanitary and epidemiological well%
being of the population in the Russian Federation in 2023: 

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 respiratory 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 

R.F. Klement et al.4 

The hygienic assessment of the factors of 

the working environment and the work process 

was carried out in accordance with the current 

 
4 Klement R.F., Lavrushin A.A., Ter%Pogosyan P.A., Ko%

tegov Yu.M. 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. 

regulatory requirements5 and hygienic criteria6. 

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. 

 
5 SanPiN 1.2.3685%21. Hygienic standards and re%

quirements for ensuring the safety and (or) harmlessness 
of environmental factors for humans. M. 2021. 

6 Р 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, FEV1, FEV1/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 

25.8 % 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%

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 cm 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 = 0.447 and p = 1.0 for the Mann%

Whitney test, respectively), and smoking status 

(p = 0.401 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 FEV1 and FEV1/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 



Perm Medical Journal 2025 Volume XLII № 1 
 

91 

T a b l e  1  

Comparative analysis of observation groups formed taking  
into account smoking status (% of the expected, Me [Q1; Q3])  

Indicator 
Those who use smoking 
tobacco products, n = 92 

Those who don’t use 
smoking tobacco  
products, n = 76 

Level р  

Age, years 51 [41; 57] 54 [44; 59] 0.235* 

Experience, years 20 [11; 30] 23 [11; 36] 0.257* 

BMI, kg/m2 28.7 [23.9; 31.9] 29.3 [26.1; 32.3] 0.236* 

VC, %  84.0 [76.0; 95.0] 85.0 [71.0; 91.0] 0.879* 

FEV1, %  83.0 [69.0; 91.0] 91.0 [80.5; 101.0] 0.006* 

FEV1/ VC, %  97.0 [85.0; 109.0] 109.0 [100.5; 117.5]  < 0.001* 

Number of persons with deviations ac%
cording to spirometry results, abs. (%) 

42 (45.7)  19 (25.0)  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/m3 with a MAC of 4 mg/m3. Av%

erage shift concentrations exceeded the MAC by  

2.32–11.07 times, which corresponds to  

harmful working conditions of 1–4 degrees 

(classes 3.1–3.4). 

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 
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T a b l e  2  

Comparative analysis of observation groups formed taking into account  
professional experience (% of the required), Me [Q1; Q3] 

Indicator 
Professional experience, years 

Level of p 5–10, 
n = 44 

11–20, 
n = 41 

21–30, 
n = 38 

31 and more, 
n = 45 

Average age, years 41 [36; 50] 47 [40; 55] 52 [48; 57] 59 [56; 61] 

p1–2 = 0.015*. 

p1–3 < 0.001*. 

p1–4 < 0.001*. 

p2–3 = 0.036*. 

p2–4 < 0.001*. 

p3–4 < 0.001* 

Number of 
smokers, 
abs. (%) 

24 (54.5)  25 (61.0)  23 (60.5)  20 (44.4)  

p1–2 = 0.661**. 

p1–3 = 0.657**. 

p1–4 = 0.399**. 

p2–3 = 1.000**. 

p2–4 = 0.137**. 

p3–4 = 0.187** 

The «pack%year» 
index 

15.3  
[12.5; 30.0] 

20.0  
[17.5; 30.0] 

30.0 
[15.5; 40.0] 

40.0 
[21.5; 40.0] 

p1–2 = 0.395*. 

p1–3 = 0.063*. 

p1–4 = 0.002*. 

p2–3 = 0.178*. 

p2–4 = 0.002*. 

p3–4 = 0.080* 

BMI, kg/m2 
29.4  

[25.9; 34.3] 
27.8 

[23.9; 31.3] 
29.3  

[25.7; 31.6] 
28.3 

27.1; 31.4] 

p1–2 = 0.101*. 

p1–3 = 0.590*. 

p1–4 = 0.404*. 

p2–3 = 0.205*. 

p2–4 = 0.264*. 

p3–4 = 0.839* 

Waist circumference, 
cm 

101  
[90; 111] 

99 
[93; 114] 

103 
[90; 122] 

101 
[85; 115] 

p1–2 = 0.977*. 

p1–3 = 0.490*. 

p1–4 = 0.845*. 

p2–3 = 0.520*. 

p2–4 = 0.927*. 

p3–4 = 0.370* 

Number of persons 
with established di%

agnoses of bron%
chopulmonary pa%
thology, abs. (%)  

2 (4.5)  8 (21.1)  8 (23.5)  7 (16.7)  

p1–2 = 0.044**. 

p1–3 = 0.039**. 

p1–4 = 0.157**. 

p2–3 = 1.000**. 

p2–4 = 0.778**. 

p3–4 = 0.575** 
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E n d  o f  T a b l e  2   

Indicator 
Professional experience, years 

Level of p 5–10, 
n = 44 

11–20, 
n = 41 

21–30, 
n = 38 

31 and more, 
n = 45 

VC, %  
82.5  

[68.0; 91.0] 
89.5 

[82.0; 101.0] 
83.4 

[78.0; 94.0] 
82.5 

[73.5; 94.0] 

p1–2 = 0.011*. 

p1–3 = 0.222*. 

p1–4 = 0.480*. 

p2–3 = 0.130*. 

p2–4 = 0.073*. 

p3–4 = 0.645* 

FEV1, %  
82.5 

[64.0; 96.0] 
87.0 

[79.0; 102.0] 
91.0 

[78.0; 101.0] 
84.0 

[69.5; 92.5] 

p1–2 = 0.072*. 

p1–3 = 0.127*. 

p1–4 = 0.572*. 

p2–3 = 0.747*. 

p2–4 = 0.211*. 

p3–4 = 0.296* 

FEV1/ VC, %  
99.0  

[93.0; 116.0] 
101.5 

[91.0; 111.0] 
109.0 

[89.0; 117.0] 
105.0 

[95.0; 109.5] 

p1–2 = 0.672*. 

p1–3 = 0.511*. 

p1–4 = 0.617*. 

p2–3 = 0.200*. 

p2–4 = 0.559*. 

p3–4 = 0.382* 

Number of persons 
with deviations 

according to the re%
sults of spirometry, 

abs. (%) 

23 (52.3 %)  12 (29.3 %)  10 (26.3 %)  16 (35.6 %)  

p1–2 = 0.047**. 

p1–3 = 0.024**. 

p1–4 = 0.137**. 

p2–3 = 0.807**. 

p2–4 = 0.646**. 

p3–4 = 0.477** 

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 

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 

 
© Kharchenko G.A., Kimirilova O.G., Iskaliev B.A., Sarsengalieva R.R., Baisulaev M.S., Magomedov G.G., Arakelyan R.S., 2025 
e%mail: rudolf_astrakhan@rambler.ru 
[Kharchenko G.A. – DSc (Medicine), Professor, Head of the Department of Childhood Infections, ORCID: 0000%0001%

7764%0995; Kimirilova O.G. – PhD (Medicine), Associate Professor of the Department of Childhood Infections, ORCID: 0000%
0003%4066%2431; Iskaliev B.A. – 6th%year Student of the Pediatric Faculty, ORCID: 0000%0003%2868%6350; Sarsengalieva R.R.  – 
6th%year Student of the Pediatric Faculty, ORCID: 0009%0005%2215%4742; Baysulaev M.S. – 6th%year Student of the Pediatric 
Faculty, ORCID: 0000%0002%2330%7086; Magomedov G.G. – 3rd%year Student of the Pediatric Faculty, ORCID: 0009%0006%3727%0583; 
Arakelyan R.S. (*contact person) – PhD (Medicine), Associate Professor of the Department of Infectious Diseases and Epide%
miology, Parasitologist of Bacteriological and Parasitological Research Laboratory, ORCID: 0000%0001%7549%2925]. 

 
© Харченко Г.А., Кимирилова О.Г., Искалиев Б.А., Сарсенгалиева Р.Р., Байсулаев М.С., Магомедов Г.Г., Аракельян Р.С., 2025 
e%mail: rudolf_astrakhan@rambler.ru 
[Харченко Г.А. – доктор медицинских наук, профессор, заведующий кафедрой детских инфекций, ORCID: 

0000%0001%7764%0995; Кимирилова О.Г. – кандидат медицинских наук, доцент кафедры детских инфекций, ORCID: 
0000%0003%4066%2431; Искалиев Б.А. – студент VI курса педиатрического факультета, ORCID: 0000%0003%2868%6350; 
Сарсенгалиева Р.Р. – студентка VI курса педиатрического факультета, ORCID: 0009%0005%2215%4742; Байсулаев М.С. – 
студент VI курса педиатрического факультета, ORCID: 0000%0002%2330%7086; Магомедов Г.Г. – студент III курса 
педиатрического факультета, ORCID: 0009%0006%3727%0583; Аракельян Р.С. (*контактное лицо) – кандидат меди%
цинских наук, доцент кафедры инфекционных болезней и эпидемиологии, врач%паразитолог лаборатории бакте%
риологических и паразитологических исследований, ORCID: 0000%0001%7549%2925]. 



PREVENTIVE AND SOCIAL MEDICINE 

 

98 

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 peri%

od 2000–2023 was 770 cases, 134 (17.4 %) 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, i.e. – 39.6 ± 4.8 (5.1 %) per year; 54 (7 %) – 13,5 ± 3,7 

(1,7 %) in 2011–2014; 208 (27 %) – 41,6 ± 8,5 (5,4 %) 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 

1.4 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. 

 
Цель. Установить динамику заболеваемости коклюшем у детей в Астраханской области (АО) за пери%

од 2000–2023 гг. 

Материалы и методы. Источниками информации являлись статистические данные центра гигиены 

и эпидемиологии о заболеваемости коклюшем на территории АО за 2000–2023 гг., проведен ретро%

спективный анализ 40 медицинских историй болезни детей грудного возраста с подтвержденным диа%

гнозом коклюша, госпитализированных в ГБУЗ АО «Областная инфекционная больница им. А.М. Ни%

чоги» г. Астрахани за период 2020–2023 гг. 

Результаты. Установлено, что общее количество детей грудного возраста, заболевших коклюшем в 

АО в период 2000–2023 гг., составляло 770, в том числе в 2000–2005 гг. – 134 (17,4 %) случая при сред%

нем количестве в год 22,3 ± 4,1 (2,9 %) случая; 2006–2010 гг. – 198 (25,7 %), т.е. 39,6 ± 4,8 (5,1 %) в год; 

2011–2014 гг. – 54 (7 %) – 13,5 ± 3,7 (1,7 %); 2015–2019 гг. – 208 (27 %) – 41,6 ± 8,5 (5,4 %); 2020–2022 гг. – 

20 (2,6 %) – 6,7 ± 4,2 (0,87 %); 2023 г. – 156 (20,3 %) случаев. Можно считать, что рост заболеваемости 

коклюшем сопровождался в последующие годы ее снижением за счет увеличения иммунной прослойки 

у детей грудного возраста и коллективного иммунитета у населения других возрастных групп. Низкая забо%

леваемость коклюшем в 2020–2022 гг. могла способствовать снижению коллективного иммунитета у насе%

ления региона и, как следствие, росту заболеваемости у детей. Показатель заболеваемости коклю%

шем в 2023 г. составлял 49,2 на 100 тыс. населения, что выше показателя по стране в 1,4 раза. По результа%

там анализа клинической симптоматики коклюша у детей грудного возраста установлено наличие тяжелых 

форм болезни у 22 (55 %) из 40 пациентов, вошедших в исследование. 

Выводы. Тяжелые формы коклюша у детей грудного возраста составляли 55 %, осложненные – 40 %. 

Уменьшение охвата вакцинацией против коклюша детей и взрослых, контактирующих с грудными 

детьми, является одной из причин снижения коллективного иммунитета и роста заболеваемости в ре%

гионе грудных детей. 

Ключевые слова. Коклюш, дети грудного возраста, заболеваемость, клиника, лечение. 
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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 

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 years. According to WHO, 38,754 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 



PREVENTIVE AND SOCIAL MEDICINE 

 

100 

during the study period was characterised by 

periods of rise and fall (Fig. 1). 

 

 

Fig. 1. Dynamics of the incidence of whooping cough 

among infants in the Astrakhan Region  

for 2000–2023 

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, i.e. 39.6 ± 4.8 (5.1 %) cases per year; 

54 (7 %) cases between 2011 and 2014, i.e.  

13.5 ± 3.7 (1.7%) cases per year; 208 (27 %) cases 

between 2015 and 2019, i.e. 41.6 ± 8.5 (5.4 %) 

cases per year; 20 (2.6 %) cases between 2020 and 

2022, i.e. 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, i.e. 41.6 ± 8.5 (5.4 %) cases per 

year; 20 (2.6 %) cases between 2020 and 2022, i.e.  

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.  

Whooping cough was more often recorded 

among children living in the city of Astrakhan. 

During the study period, 466 cases (60.5 %) 

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, 

66 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 

(1.8 %) 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 

(0.4 %) in Chernoyarsky, as a percentage of the 

total number of patients (Fig. 2). 

 

 

Fig. 2. The incidence of whooping cough among 

infants in rural areas of the Astrakhan Region 

for 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 

(11.6 %), 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. 

It should be noted that in 2023, the total 

number of cases was 446, i.e. 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 — 36.15. 

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. 

 

 
Fig. 3. The incidence of whooping cough in infants in the Astrakhan Region in 2020–2023 
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The average incubation period for pa%

tients with a known date of exposure was 

5.4 ± 1.6 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 14.9 ± 3.4 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 

34.2 ± 1.4 days. Reprises were observed in 

6 (42.9 %) 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 

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) · 109/l, and lymphocytosis, up 

to 62.4 ± 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 A.V. 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 5.3 ± 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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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. 

 

Цель. Изучить проблемы эффективной коммуникации врача и пациента на амбулаторном этапе ока%

зания медицинской помощи и предложить пути их решения. 

Материалы и методы. В рамках исследования было проведено онлайн%анкетирование 309 человек 

(119 врачей и 190 пациентов). Опросники включали в себя по 34 вопроса, позволяющих получить ин%

формацию о внешнем виде врача, его вербальных и невербальных навыках. В настоящей работе исполь%

зованы такие методы исследования, как анализ, синтез, анкетирование, а также статистический метод. 

Результаты. При общении с медицинским персоналом пациенты чаще всего жалуются на равнодуш%

ное отношение врачей к их проблемам. Многие опрошенные недовольны тем, что медики не акценти%

руют внимание пациентов на необходимости вести здоровый образ жизни, что, по их мнению, связа%

но с тем, что большинство врачей не осознают значения модификации образа жизни в профилактике 

заболеваний. Столь же часто ответы пациентов указывали на отсутствие невербального подкрепления 

словам в процессе консультации. Возможно, это кажется незначительным элементом профессиональ%

ной коммуникации, однако, как выяснилось, многие пациенты считают это важным. 
Выводы. При оказании медицинской помощи на амбулаторно%поликлиническом этапе большое зна%

чение имеет уровень коммуникативных компетенций врача первичного звена здравоохранения. Вла%

дение врачами коммуникативными навыками не только позволяет создать комфортные и доверитель%

ные отношения с пациентами, но и значительно повысить качество медицинской помощи, что обес%

печит улучшение результатов лечения. 

Ключевые слова. Коммуникативные навыки, врачебная консультация, общение с пациентом, про%

фессиональная коммуникация. 
 

 
INTRODUCTION 

Effective communication skills are the ba%

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 

the need for prescribed methods of examina%

tion and treatment, and also encourage the 

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; 6]. 

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; 8]. 

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 

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 par%

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 inter%

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). 

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 (n = 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 обращения (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 (n = 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 (n = 105) explain the 

purposes of the prescribed examinations in 

detail, and 86.8 % of patients (n = 165) agree 

with them. Absolutely all doctors (n = 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%

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 (n = 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 dissatisfied 

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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(ЛЕНИНГРАДСКАЯ, САРАТОВСКАЯ И САМАРСКАЯ ОБЛАСТИ) 
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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. 
 
Цель. Сравнительный анализ динамики заболеваемости раком щитовидной железы в отдельных регио%
нах Российской Федерации (Ленинградская, Саратовская и Самарская области) за последние 10 лет.  
Материалы и методы. В соответствии с целью исследования осуществлен сравнительный анализ 
статистических данных из отчетов Минздрава РФ по Ленинградской, Саратовской и Самарской обла%
стям с данными научной литературы по исследуемой проблеме из открытых статистических и ин%
формационных баз данных ELibrary.Ru, Web of Science, PUBMED.  
Результаты. Проведённое исследование позволило выявить ряд важных тенденций и закономерно%
стей в динамике распространенности рака щитовидной железы в Российской Федерации. На основа%
нии полученных данных можно заключить, что рак щитовидной железы является относительно ред%
ким заболеванием, но динамика его распространенности неумолимо растёт.  
Выводы. Полученные результаты могут быть использованы для разработки более эффективных мер 
профилактики и ранней диагностики рака щитовидной железы. Для своевременного выявления возмож%
ных изменений и разработки эффективных мер профилактики и лечения необходимо продолжать мо%
ниторинг заболеваемости рака щитовидной железы на всей территории Российской Федерации. 
Ключевые слова. Рак щитовидной железы, распространенность, диагностика, раннее выявление ре%
цидивов, прогнозирование рецидивов, профилактика. 
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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]. It 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 

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 I 

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 III: 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). 

 

Fig. 1. Statistical data on TC incidence in the  

Leningrad, Saratov, and Samara Regions  

from 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 8,900 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%

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. Iodine 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, DICER1, 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%

LO SAMO SARO 
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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 TC2. 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 
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УСПЕШНОЕ ЗАКРЫТИЕ НЕСОСТОЯТЕЛЬНОСТИ  
ПИЩЕВОДНО?ЖЕЛУДОЧНОГО АНАСТОМОЗА  
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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. Рroximal gastrectomy, esophagogastric anastomosis, anastomotic leakage, endoscopic vacuum therapy. 
 
Представлен клинический случай пациентки в возрасте 67 лет с несостоятельностью пищеводно%

желудочного анастомоза после проксимальной резекции желудка по поводу рака кардиального отдела. 

Осложнение проявилось острой правосторонней эмпиемой плевры на 12%е сутки после операции. После 

дренирования плевральной полости и первичной санации эмпиемы в качестве методики закрытия де%

фекта анастомоза выбрана эндоскопическая установка вакуум%системы, оснащенной губкой с открыты%

ми порами. Данная система функционировала в течение 10 суток, постепенно сокращая количество от%

деляемого экссудата. Замены дренажа не потребовалось, так как при эндоскопическом исследовании об%

наружена хорошая регенерация в зоне дефекта анастомоза. Интенсивная терапия, наряду с 

дренированием и санацией источников воспаления, обеспечила стабилизацию общего состояния паци%

ентки и заживление анастомоза. Это клиническое наблюдение демонстрирует эффективность эндоско%

пической вакуум%терапии при лечении несостоятельности пищеводных анастомозов и перспективу ее 

использования в сложных ситуациях, связанных с дефектами и свищами желудочно%кишечного тракта.    

Ключевые слова. Проксимальная резекция желудка, пищеводно%желудочный анастомоз, несостоя%

тельность анастомоза, эндоскопическая вакуум%терапия. 
 

 

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]. 

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 N0, pL0, 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 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%

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 

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 

to 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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КЛИНИКО?ЭПИДЕМИОЛОГИЧЕСКИЕ ОСОБЕННОСТИ  
ВРОЖДЕННОГО СИФИЛИСА С АНТЕНАТАЛЬНОЙ  
АСФИКСИЕЙ ПЛОДА 
М.Ю. Коберник*, Г.К. Садыкова, А.П. Коленченко, Ю.С. Наумова 
Пермский государственный медицинский университет имени академика Е.А. Вагнера,  
Российская Федерация 
 

 
 
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 16th–20th 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 8th–9th weeks of the current pregnancy antibodies to 

Treponema pallidium were detected – IgG, 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. 
 
Представлен анализ клинического случая врожденной сифилитической инфекции, закончившейся ан%
тенатальной асфиксией плода. 
Сифилис – венерическое заболевание, отличающееся системным характером, с поражением кожи, 
слизистых, внутренних органов, опорно%двигательного аппарата, а также плода в утробе матери. Ин%
фицирование плода происходит на 16–20%й неделе беременности, преимущественно трансплацен%
тарным путем. Исходами врожденного сифилиса являются невынашивание беременности, мертво%
рождение, преждевременные роды, рождение ребенка с активным и скрытым течением сифилиса, 
рождение здорового ребенка. 
Представлен клинический случай нелеченого врожденного сифилиса с антенатальной асфиксией плода. 
Прежде всего обращает на себя внимание отягощенный акушерский анамнез: первая и вторая беременно%
сти закончились внутриутробной асфиксией плода и неразвивающейся беременностью соответственно. 
Во время настоящей беременности в сроке 8–9 недель были выявлены антитела к Treponema pallidium – 
Ig G, M, титр 1:1280, и рекомендована консультация дерматовенеролога, однако за все время беременности 
дерматовенерологического осмотра, исследования и лечебных мероприятий проведено не было. Из сопут%
ствующих заболеваний дважды наблюдался и был санирован трихомониаз и острые респираторные ин%
фекции легкой степени. В 27 недель беременности на УЗИ была выявлена антенатальная асфиксия плода. 
Вскрытие плода показало внутриутробную пневмонию, а патолого%анатомическое исследование последа – 
выраженные дистрофические изменения, характерные для врожденного сифилиса. 
Данный случай демонстрирует, что игнорирование требуемых дерматовенерологических лечебно%
диагностических мероприятий способствует прогрессированию заболевания и служит фактором раз%
вития антенатальной асфиксии плода. Для благоприятного течения беременности необходимы свое%
временное выявление и коррекция всех имеющихся изменений. 
Ключевые слова. Врожденный сифилис, беременность, антенатальная асфиксия плода. 

 

 

INTRODUCTION 

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 10.4 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%

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

genital syphilis, of which 14 cases were early 

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 
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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/l), markers of viral 

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 per%

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 23,4 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 

(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 girl'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 C.653G>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 C.258+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. 

 

Синдром Швахмана – Даймонда относится к наследственным рибосомопатиям и проявляется экзо%

кринной недостаточностью поджелудочной железы, гематологическими нарушениями, замедленным 

ростом и костными деформациями. Причиной патологии являются мутации в гене SBDS. Раннее выяв%

ление заболевания и своевременно начатое лечение, включающее применение ферментных препара%

тов, специализированное питание и гранулоцитарные колониестимулирующие факторы, способству%

ют улучшению качества жизни и прогноза у пациентов. В работе представлен клинический случай се%

мейного проявления данного синдрома. Диагноз ребенку был установлен и подтвержден 

генетическим исследованием только в возрасте одного года. С рождения у девочки отмечались клини%

ческие проявления атопического дерматита, который имел торпидное к терапии течение, характер%

ный стул, изменения в общем анализе крови (ОАК) в виде лейкопении и нейтропении различной сте%

пени тяжести, изменения в биохимическом анализе крови (БХАК) в виде повышения печеночных 

ферментов. Также у пациентки имеется родная старшая сестра с аналогичными изменениями в ОАК. 

Для исключения наличия патогенных генетических вариантов гена SBDS в цис%положении были об%

следованы родители девочки. У матери выявлен патогенный вариант гена SBDS с.258+2T > C в гете%

розиготном состоянии, у отца – вариант с.653G > A (p.Arg218Gln) в гетерозиготном состоя%

нии. С учетом наследственной природы заболевания генетическое исследование было проведено и 

родной старшей сестре девочки в возрасте семи лет. При исследовании также было выявлено два 

патогенных варианта гена SBDS с.653G > A (p.Arg218Gln) и c.258+2T > C в компаунд%гетерозиготном 

состоянии. Таким образом, синдром Швахмана – Даймонда у ребенка был подтвержден генетиче%

скими методами исследования. 

Описанный случай имеет целью привлечение внимания врачей%педиатров к правильной оценке пока%

зателей ОАК (знание возрастных норм количества клеток крови и возрастных особенностей лейко%

формулы), умение считать абсолютное количество гранулоцитов. Для уточнения характера нейтропе%

нии (врожденная, приобретенная) необходимо оценивать ОАК в динамике. 

Ключевые слова. Швахмана – Даймонда синдром, нейтропения, поджелудочная железа. 
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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 c.653G>A (p.Arg218Gln).  

CLINICAL CASE 

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 (2.9·109/L) and severe 

neutropenia (absolute granulocyte count 

493 cells/μL), 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 270.4 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 

3.4·109/L, absolute neutrophils 374 cells/μL), 

while BB showed AST 76 U/L, ALT 92 U/L with 

normal IgM, IgA and IgE levels but reduced IgG 

(1.44 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%

1%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 –1.42), 

weight 13.1 kg, with BMI 18.6 kg/m2 (SDS +1.9). 

No musculoskeletal deformities were observed. 

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 cm below the costal margin. Stool 

was formed. Fecal pancreatic elastase%1 level 

was severely reduced at 10.7 μg/g (normal 

>200 μg/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.653G>A 

(p.Arg218Gln) and c.258+2T>C. Parental genet%

ic testing was performed to exclude cis%

positioning of SBDS gene variants. The mother 

was found to carry the c.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/μL during a 

respiratory infection. 
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Dynamics of GBT parameters in patient M. during the first year of life 

Age, 

months 

RBC, 

×10¹²/L 

Hb, 

g/L 

Colour 

Index 

Plt, 

×10⁹/L 

WBC, 

×10⁹/L 
Eos, % 

Meta, 

% 

Band , 

% 
Seg, % 

ANC, 

cells/μL 

Lymph, 

% 

Mono, 

% 

ESR, 

mm/hr 

1  4.0 120  200 2.9 % % 1 16 493 54 20 2 

1  3.7 114  301 4.1 1 % 1 18 820 60 20 12 

*3  4.8 133 27.7 308 5.5 % % 2 29 1705 59 10 3 

4  4.69 127 27.1 415 4.3 1 1 1 32 1376 56 9 2 

5  4.2 126 29.0 271 4.57 % % 6 6 552 79 9 1 

5  4.1 117 28.0 253 3.4 1 %  11 408 84 9 2 

8  4.9 142 29.0 193 2.4 1 % 1 19 504 69 10 1 

*8  4.8 138 28.7 216 5.2 % % 7 28 1820 55 10 3 

*8,5  3.8 111  196 6.4 % 9 10 26 2880 38 17 11 

*9  3.8 106  278 7.7 % % 4 55 4543 31 10 3 

9  4.45 128 28.8 183 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 μg/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.653G>A (p.Arg218Gln) and c.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 cm (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 

(2x/day) with normal urination. GBT revealed 

leukopenia (WBC 5.8·109/L) and neutropenia 

(ANC 696 cells/μL). Coprogram showed stea%

torrhea (soap ++) and amylorrhea. Fecal elas%

tase%1 was severely deficient (40 μg/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 μg/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 

c.258+2T>C carrier) had lymphocytosis 

(52.2%) with neutropenia (30.87%); father 

(34 y/o, SBDS c.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 infections. The SBDS c.653G>A 

(p.Arg218Gln) variant is a missense variant 

listed in the ClinVarMiner database 

(https://clinvarminer.genetics.utah.edu/) as 

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.Arg218Gln/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 c.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 c.653G>A (p.Arg218Gln) 

in compound heterozygous state with 

c.258+2T>C, who had neutropenia (400%700 

cells/μL) and pancreatic insufficiency, develop%

ing mediastinal B%cell lymphoma at age 16.9 

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 

[6]. 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 

c.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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