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The study was devoted to the analysis the possibilities of a software product to determine the probability of preserving
or restoring interdental gingival papillae depending on the parameters of the elements of the interdental triangle during the direct
restoration of caries-affected contact surfaces of the posterior teeth in patients with generalised periodontitis of the initial and
initial-I degree of severity. The clinical trial involved 150 patients aged 18 to 45 years. To predict the likelihood of preserving or
restoring interdental papillae during the restoration of the contact surfaces of the posterior teeth in patients with generalised
periodontitis, the Papillary Expert software product was developed and clinically tested. The developed software provided a high
level of accuracy in predicting the preservation or restoration of interdental gingival papillae after restoration of the contact surfaces
of posterior teeth in patients with generalized periodontitis, thereby aiding in selecting the most effective treatment strategies.
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BUKOPUCTAHHS ITPOI'PAMHOI'O 3ABE3INEYEHHS JJ151 TIPOT'HO3YBAHHS CTAHY
MDK3YBHUX SICEHHUX COCOYKIB Y ITAHIEHTIB 3 TEHEPAJII3OBAHUM
HAPOAOHTUTOM IIICJIA BIJHOBJIEHHA KOHTAKTHUX ITIOBEPXOHbD 3A/IHIX 3YBIB

JocnimxeHHss OyJ0 NPHUCBAYEHO aHaji3y MOMIMBOCTEH INPOrPAMHOrO NPOXYKTY A BHU3HAYCHHA HMOBIPHOCTI
30epekeHHst a00 BiJHOBICHHS MDK3yOHHX SICEHHHX COCOYKIB 3aJICXKHO Bifl MapaMeTpiB €IeMEHTIB Mik3yOHOTo TPUKYTHHKA MIPU
mpsAMiil pecTaBpalii ypakeHHX KapieCoM KOHTAKTHHX MOBEPXOHb OIYHHX 3y0OiB y MALIIEHTIB 3 TCHEPANi30BaHUM MapOJOHTUTOM
[O0YaTKOBOT'O Ta MOYaTKOBOTrO-I cTymeHs TsHKKOCTI. Y KIIHIYHOMY JOCIi/DKEHHI B3sutk ydacts 150 nmanienTiB BikoMm Bix 18 mo 45
pokiB. Jlnsi pOrHO3yBaHHsS MMOBIPHOCTI 30epekeHHs ab0 BiJHOBICHHS MIK3YOHHX COCOYKIB MpPU PecTaBpailii KOHTAKTHHUX
MOBEPXOHB O1YHMX 3y0iB Y MAIliEHTIB 3 TeHEPAIi30BAHUM NapOJOHTHTOM OYB po3po0IeHHH 1 KIIHIYHO anmpoOOBaHUN TPOTPaMHHUI
npoaykt «Papillary Expert». Po3pobiene nporpamue 3abe3nedeHHs] 3a0€3MeUMI0 BUCOKUI PiBEHb TOYHOCTI MMPOTHO3YBaHHS
30eperkeHHst a00 BiIHOBJICHHS MDK3yOHHUX SICEHHUX COCOYKIB ITICJIsl pecTaBpalii KOHTAKTHHUX IIOBEPXOHb O1YHMX 3y0iB y Malli€HTIB
3 TEHEPATi30BaHUM MTapOJOHTUTOM, THM CAMUM JONIOMAralouu y BHOOPi HaifOLIbII e()eKTUBHUX CTPATETIH JIIKyBaHHS.

KurouoBi ciioBa: xapiec, J1ikyBaHHs, KOHTaKTHI HOBEpPXHi, TeHepali30BaHUi TAPOAOHTHT, IPOrPaMyBaHHSI.

The work is a fragment of the research project “Clinical and laboratory substantiation of the newest approaches in
diagnostics, prevention and treatment of basic dental diseases” state registration No. 0118U006672.

In modern medical practice, information technologies are increasingly used, which are now becoming
an integral part of the work of a dentist of any specialty. The assessment of dental status using digital
photography, according to 3D examination data in combination with computer image analysis technology is
innovative and is intensively developing as a direction of the medical and diagnostic process [2].

A condition for the normal functioning of any body system is the perfection of its morphological
and functional relationships [5]. One of the leading criteria for the successful treatment of caries of the
contact surfaces of the posterior teeth in patients with generalized periodontitis is the preservation or
restoration of the interdental gingival papilla, and this is possible provided that certain relationships are
maintained between the components of the periodontal complex with the obligatory preservation of each
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structural and functional component of the periodontium, of which the hard tissues of the tooth are a part.
The absence of such interaction significantly affects the development of generalized periodontitis [6, 7].

Prediction of the results of treatment of caries of the contact surfaces of the posterior teeth in
patients with generalized periodontitis, namely the restoration of the interdental papilla, using a software
product will allow you to choose the most rational method of tooth filling, taking into account the
parameters of the periodontal complex of the interdental triangle and will help to increase the effectiveness
of complex treatment of generalized periodontitis [4].

The purpose of the study was to analyze the possibilities of a software product to determine the
probability of preserving or restoring interdental gingival papillae depending on the parameters of the
elements of the interdental triangle during direct restoration of caries-affected contact surfaces of the
posterior teeth in patients with generalised periodontitis of the initial and initial-I degree of severity.

Materials and methods. The clinical trial involved 150 patients aged 18 to 45 years, including 85
women (57 %) and 65 men (43 %). The research was conducted in 2018-2023. Informed consent to
participate in the study was obtained from all patients. The examined patients had previously diagnosed
and radiographically confirmed generalised periodontitis (GP) of the initial and initial — I severity. The
study did not include patients under 18 and over 45 years of age, patients with severe somatic pathology,
cancer and blood diseases, HIV infection, mental illness, alcohol and drug addiction, as well as
symptomatic hypertrophic gingivitis, and GP I, II and III severity.

The examined individuals were divided into two groups: Group I (main) — 122 patients with
generalised periodontitis of initial and initial — I severity with carious lesions and restorations of the contact
surfaces of the posterior teeth, Group Il (comparison) — 28 patients with generalised periodontitis of the
same severity without carious lesions and restorations according DMFT index.

All studies were conducted in compliance with the main provisions of Good Clinical Practice
(1996), the Council of Europe Convention on Human Rights and Biomedicine (1997), the World Medical
Association's Declaration of Helsinki on the Ethical Principles for Scientific Medical Research Involving
Human Subjects (1964-2013), and the Ministry of Health of Ukraine's orders No. 690 of 23.09.2009 and
No. 616 0f 03.08.2012.

In patients with generalised periodontitis, the periodontal biotype was determined (Ochsenbein C.,
1969), the degree of gingival inflammation by the PMA index (Parma C., 1960), bleeding of the interdental
gingival papillae by the Papillary Bleeding Index (PBI; Miihlemann H, 1975), the volume of interdental
papillae in four degrees according to the Papilla Index Score (PIS; Jemt R., 1999), the width of keratinised
gingiva was studied (Gorbatova E.N, 2003), contact-
alveolar height according to the improved method, the
proposed cervical-proximal index according to our
own method [2], the depth of periodontal pockets, the
degree of gingival recession, visualisation of
furcations and tooth mobility, and the presence of a
contact point between teeth or restorations were noted.

According to the improved method, the contact-
alveolar height was determined as follows: a 0.15
mm diameter spreader was inserted into the gingival
sulcus near the tooth under study, pushed deep into
the root surface until it contacted the apex of the
interalveolar septum, the length of the spreader was

Fig. | Scheme of measuring the contact-alveolar height. ~ fixed at the level of the contact point, and the contact-

I spreader No. 15; 2 — silicone length limiter; 3 — floss tip;  a]yeolar height was calculated using an endodontic
4 — contact point; 5 — alveolar bone; 6 — contact-alveolar height. .
ruler (Fig. 1).

The proposed cervical-proximal index was determined by cone-beam computed tomography. In
the digital image, the horizontal distance from the enamel-cement border of one tooth to the same border
of the adjacent tooth was measured.

After the examination, all patients underwent primary periodontal treatment, which included
instrumental and hardware scaling, local anti-inflammatory therapy, elimination of supracontacts, and
selection of personal oral hygiene products.

To predict the likelihood of preserving or restoring interdental papillae during the restoration of
the contact surfaces of the posterior teeth in patients with generalised periodontitis, the Papillary Expert
software product was developed and clinically tested [2]. The software was written using the Borland
Delphi 6.0 toolkit of the Windows information system in the Ukrainian interface language. The software
product determined the probability of preservation or restoration of gingival papillae according to 6 criteria,
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namely: the width of the keratinised gingiva, contact-alveolar height, cervical-proximal index, periodontal
biotype, periodontal pocket depth and the degree of interalveolar bone resorption. The program consistently
analysed and compared the indicators, formed a response that reflected the predicted volume of the
interdental gingival papilla in percentage terms and demonstrated its appearance with the input data.

For the statistical processing of the results, the methods of variation statistics were used with the
use of the software STATISTICA 6.0 and Microsoft Office Excel. Statistical processing of the experimental
study results was carried out by the methods of variation analysis using the Student's test. The difference
was considered statistically significant at p<0.05 [3].

Results of the study and their discussion. During the dental examination of 150 patients with
generalised periodontitis of the initial and initial — 1 degree, it was found that the prevalence of carious
lesions of the contact surfaces of the posterior teeth was 82.6 % (high level according to WHO criteria),
the intensity index for these surfaces of the posterior teeth was 14.6+0.2 (also high level). In each patient
with generalized periodontitis, on average, the number of posterior teeth with unsealed carious cavities on
the contact surfaces (component D) was 5.8+0.2, which was significantly (p<0.05) more than the number
of posterior teeth with filled cavities on these surfaces (component F), which was 5.0+0.1, while the average
number of extracted teeth (component M) was 3.8+0.3 (p<0.05).

Indices of gingival inflammation in the area between the posterior teeth with carious lesions and
restorations of contact surfaces in the examined patients of group I corresponded to the average degree: the
PMA index was 40.1£1.2 %, the papillary bleeding index PBI was 2.6+0.1 points. In patients of group II
with intact contact surfaces of the posterior teeth, the PMA index in such interdental spaces was
significantly (p<0.05) lower and amounted to 19.5+1.2 %, the PBI bleeding index of interdental papillae
was 2.4+0.2 points, which corresponded to a mild degree of inflammation.

The analysis of the results of the study of the state of the periodontal complex in patients with
generalised periodontitis revealed changes in the anatomical and topographic parameters of the components
of the interdental triangles in the presence of carious lesions and restorations of the contact surfaces of the
posterior teeth. In particular, on average, the width of the keratinized gingiva in the area of the posterior
teeth in patients with generalized periodontitis of the initial and initial — I degree with carious lesions and
restorations of the contact surfaces of the posterior teeth (group I) in the lower jaw was 2.7+0.1 mm, on the
upper jaw — 3.1£0.2 mm, in patients with HP with intact contact surfaces (group II) — 3.0+0.2 mm and
3.6=0.1 mm, respectively (the indicators for the upper jaw differed significantly, p<0.05). It was found that
146 patients (97.3 % of the total number of subjects in both groups) had a thick periodontal biotype, 4
patients (2.7 %) had a thin one.

The condition of the interdental gingival papillae in the area of the contact surfaces of the posterior
teeth affected by caries or with existing restorations was assessed in patients of group I, PIS index revealed
the complete absence (PIS index — 0 degree) of 82 papillae (23.5 % of the total number of subjects), 114
proximal spaces (32.7 %) had interdental gingival papillae preserved by less than 1/2 of the volume (PIS
index — 1 degree), they filled the interdental space significantly below the contact point, in 98 spaces
(28.1 %) the volume of the papillae was more than 1/2 (PIS index — 2 degree), they practically approached
the contact point with their apices, 55 interdental gingival papillae (15.7 %) completely retained their
volume (PIS index — 3 degree), the papillae filled the proximal spaces to the contact point and adhered
firmly to the contact surfaces of the teeth. It is important that in the proximal spaces with less than or more
than 1/2 of the interdental gingival papillae preserved (PIS index 1 and 2 degrees), the contact point and
anatomical shape of the restorations needed to be corrected.

In patients of group II, 20 interdental gingival papillae (9.0 % of all examined) completely lost
their volume (PIS index — 0 degree), with no contact point between the teeth, 23 interdental gingival
papillae (10.2 %) retained their volume by less than 1/2 (PIS index — 1 degree), 112 interdental gingival
papillae (50.0 %) — by more than 1/2 (PIS index — 2 degree), 69 interdental gingival papillae (30.8 %)
completely retained their volume (PIS index — 3 degree). The number of preserved gingival papillae in the
examined proximal spaces of patients in group I compared to those in group II was 2 times less, while the
absence of interdental gingival papillae was detected 2.5 times more often.

In patients of group I, in the area of the lateral teeth with contact surfaces affected by caries or with
restorations, in 82 interdental spaces (23.5 % of the number of subjects) with a complete absence of gingival
papillae (PIS index — 0 degree), the contact-alveolar height was significantly (p<0.05) highest and amounted
to 7.6+£0.1 mm, in 55 interdental spaces (15.7 %) with fully preserved interdental gingival papillae that filled
the proximal spaces to the contact point and firmly adhered to the contact surfaces of the adjacent teeth (PIS
index — 3 degree), the average value of the contact-alveolar height was 3.5+0.1 mm, i.e. 2 times lower
(p<0.05). In patients of group II, in 20 interdental spaces (9.0 % of the examined number) with completely
absent interdental gingival papillae (PIS index — 0 degree) in the area of the contact surfaces of the lateral
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teeth, the average value of the contact-alveolar height was 7.1+0.2 mm, this indicator was also significantly
(p<0.05) the highest, in 69 interdental spaces (30.8 %) with fully preserved gingival papillae (PIS index — 3
degree) the contact-alveolar height was the lowest (p<0.05) and amounted to 2.84+0.1 mm.

Regarding the cervical proximal index in patients of group I in the area of contact surfaces of the
posterior teeth with carious lesions and restorations, in 82 interdental spaces (23.5 %) with complete loss
of gingival papillae (PIS index — 0 degree), the average cervical proximal index was 3.0+£0.1 mm. This is
significantly (p<0.05) the highest index in this group, it is 4.3 times (p<0.05) higher than that determined
in 55 interdental spaces (15.7 %) with fully preserved interdental gingival papillae (PIS index — 3 degree)
and was equal to 0.7+0.1 mm. In 20 interdental spaces (9.0 %), in which interdental gingival papillae were
absent (PIS index — 0 degree), in the area of the lateral teeth with intact contact surfaces of the examined
persons of group 11, the cervical-proximal index was 3.44+0.2 mm, which is also significantly (p<0, 05) the
highest value in patients of this group, while with complete preservation of the gingival papillae (PIS index
— 3 degree) in 69 interdental spaces (30.8 %), the cervical-proximal index was 4.9 times (p<0.05) lower,
amounting to 0.7+0.1 mm, as in group L.

To predict the probability of preservation or restoration of interdental gingival papillae in the
treatment of caries of the contact surfaces of the posterior teeth in patients with generalised periodontitis
of the initial and initial — I degree, the software complex “Papillary Expert” was developed.

The main task of the software

———— '4 = development stage was to

Biotype ° determine the information

Width of Keratinized Gingiva ° - features. Based on the results of

Depth of Periodontal Pocket [ = clinical studies of the periodontal

Alueolar Bone Resorption ' -l complex of patients with

generalised periodontitis  with

carious lesions of the posterior

teeth, 6 criteria were identified —
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Fig. 2 Screenshot of the “Papillary Expert” program, patient M., 37 years old, 1ECESsary de}ta obtained prior to
stages of the program: A — filling in the windows with data of 6 indices; B —report on the  the restoration of the contact

program implementation. surfaces of the posterior teeth and
analysing them, an individual prognosis for the preservation or restoration of the interdental gingival papilla
in this area was made for each patient using the Papillary Expert software product.

An example of clinical application of the software package “Papillary Expert”. Patient M., 37 years
old, objective data of clinical examination: contact-alveolar height — 3.6 mm, width of keratinised gingiva
in the study area — 2.4 mm, cervical-proximal index — 1.8 mm, initial degree of resorption of interalveolar
septum, thick periodontal biotype.

Based on the clinical examination of the patient, the appropriate parameters for each of the
indicators are selected. A table with digital options appears on the monitor screen. It is necessary to select
a value that corresponds to the data obtained as a result of measurements of contact-alveolar height,
cervical-proximal index, width of keratinised gingiva, determination of periodontal biotype, depth of
periodontal pocket, degree of resorption of the apex of the interalveolar septum.

The corresponding columns are filled in sequentially and the examination data of the interdental
triangles to be restored are entered (Fig. 2, A, B).
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After pressing the “Result” button, the monitor screen displays an image of the preliminary
diagnosis, the probability of restoring the volume of the interdental gingival papilla in percentage, and a
photograph of the teeth before and after restoration.

According to the entered clinical examination data, the Papillary Expert software determined the
probability of restoring the interdental gingival papilla in the case of restoration of the contact surfaces of
the posterior teeth at the level of 97 %.

Our study demonstrated a high prevalence (82.6 %) of carious lesions on the contact surfaces of
posterior teeth in patients aged 18 to 45 with initial and initial-I degree generalized periodontitis, with an
intensity index of 14.6+0.2, indicating a significant correlation between generalized periodontitis and dental
caries. These findings align with previous studies that have highlighted the interrelationship between periodontal
disease and carious lesions [10, 11]. The significant differences in the width of keratinized gingiva and
periodontal biotype, particularly on the upper jaw (p<0.05), between patients with carious lesions/restorations
and those with intact contact surfaces suggest that carious involvement may adversely affect periodontal
parameters. This observation corroborates the notion that anatomical and topographical changes in the
periodontal complex influence the development and progression of periodontal diseases [12]. The contact-
alveolar height and the newly proposed cervical-proximal index emerged as the most informative indicators for
assessing the state of interdental triangles. Specifically, patients with complete absence of interdental gingival
papillae (PIS index — 0 degree) exhibited significantly higher contact-alveolar height (7.6=0.1 mm) and cervical-
proximal index (3.0+0.1 mm) compared to those with fully preserved papillae (PIS index — 3 degree), who had
values of 3.5+0.1 mm and 0.7+0.1 mm, respectively (p<0.05). This significant correlation underscores the
importance of these parameters in predicting the restoration outcomes of interdental papillae. Similar findings
have been reported in the literature, emphasizing the role of interdental anatomical factors in periodontal health
and the success of restorative procedures [8, 9]. The development and clinical testing of the Papillary Expert
software, which utilizes these key indicators, demonstrated a high level of accuracy in predicting the
preservation or restoration of interdental gingival papillae post-restoration. The software's ability to provide
individualized prognoses can aid clinicians in selecting the most rational tooth filling methods, thereby
enhancing the effectiveness of comprehensive treatment for generalized periodontitis. This approach is in line
with contemporary trends in utilizing digital technologies to improve diagnostic accuracy and treatment
planning in dentistry [1, 12]. The visual demonstration of the software's functionality serves as a convincing tool
for dentists, motivating them to adopt evidence-based treatment strategies for restoring caries-affected contact
surfaces in patients with generalized periodontitis. By integrating digital assessment tools into clinical practice,
practitioners can improve periodontal outcomes and overall oral health. The importance of such technological
advancements has been emphasized in recent publications, highlighting the potential of software applications in
enhancing patient care [10, 11]. Future research should focus on expanding the application of this software to a
broader patient population, including those with varying degrees of periodontal disease severity. Additionally,
integrating artificial intelligence and machine learning algorithms could further refine the predictive capabilities
of the software, leading to more personalized treatment plans and improved clinical outcomes.

Conclusions

1. In patients aged 18 to 45 with initial and initial-I degree generalized periodontitis, the prevalence
of carious lesions on the contact surfaces of posterior teeth was 82.6 %, with an intensity index of 14.6+0.2,
indicating a significant correlation between generalized periodontitis and high caries prevalence.

2. The contact-alveolar height and the newly proposed cervical-proximal index were the most
informative indicators for assessing the state of interdental triangles. Patients with complete absence of
interdental gingival papillae exhibited significantly higher contact-alveolar height (7.6+£0.1 mm) and
cervical-proximal index (3.0+0.1 mm) compared to those with fully preserved papillae (3.5+0.1 mm and
0.7+£0.1 mm, respectively; p<0.05).

3. The developed software, utilizing these key indicators, provided a high level of accuracy in
predicting the preservation or restoration of interdental gingival papillae after restoration of the contact
surfaces of posterior teeth in patients with generalized periodontitis, thereby aiding in selecting the most
effective treatment strategies.
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The article presents the results of a study of lipid metabolism in healthy individuals with a burdened heredity for arterial
hypertension and patients with stage II hypertension. Lipid metabolism was studied using standard lipidogram parameters, with
additional determination of apolipoproteins B100 and A-1 and lipoprotein (a). It was noted that in the blood serum of healthy
individuals with a burdened heredity for arterial hypertension, proatherogenic changes in lipid fractions occur, similar to those of
patients with stage Il hypertension. It is noteworthy that the level of Lp(a) in individuals with a hereditary predisposition to
hypertension was 67.0 % higher than in the control group (p<0.001) and almost reached the “critical” level, at which the probability
of developing cardiovascular disease increases. However, the levels of apolipoproteins B100 and A-1 in this group did not differ from
those of the control group. Thus, our data indicate that people with hereditary hypertension experience unfavorable shifts in the lipid
spectrum of the blood even earlier in the onset and development of hypertension, which suggests that they are genetically determined.

Key words: hypertension, genetic predisposition, heredity for hypertension, lipid metabolism disorders, dyslipidemia,
lipoprotein (a), apolipoprotein A-1, apolipoprotein B100.
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OCOBJIMBOCTI HOPYIIEHB JIIIIIJJHOI'O OBMIHY B OCIB 31 CIHHIAAKOBICTIO
IO APTEPIAJIBHIV I'MEPTEH3II TA Y XBOPUX HA TIIIEPTOHIYHY XBOPOBY II CTAJIII

VYV crarti BimoOpakeHi pe3ynbTaTé AOCHIDKCHHS I[OKA3HUKIB JIMIAHOrO OOMiHY y 3HOpPOBHX 0CIi0 3 OOTSDKEHOIO
CIHAJIKOBICTIO IO apTepiaibHiil rinepTeHsii Ta MAllieHTIB 3 TinepToHiYHO XxBopoboro Il cramii. JlimigHuii oOMiH BHBYaMM 3a
CTAHIAPTHUMH IOKAa3HUKaMH JIIJOTpaMy 3 JOJAaTKOBMM BH3HAueHHsM amoninonporeinis B100 i A-1 Ta mimomnpoteiny (a).
BiamiyeHo, 1110 B cHpOBATIi KPOBi 370pPOBUX OCi0 3 OOTSDKCHOIO CHAIKOBICTIO IO apTepiaibHil TimepTeHsii BinOyBaroThCs
MpOaTepOreHHi 3MIiHH B JMITHUX (PAKIiX, sKi € aHAJOTIYHUMH ITOKAa3HUKAM XBOPHX Ha rineproHiuHy xBopoOy II cramii. 3Beprae
yBary, 1o piBeHs JIm(a) B ocid 3i CIMasKOBOIO CXWIIBHICTIO JI0 apTepianbHii rineprensii OyB Ha 67,0 % BHIINIA 3a TPy KOHTPOIIO
(p<0,001) i IPaKTUYHO AOCITaB «KPHUTHIHOTO» PIBHS, IIPH SIKOMY 3pOCTa€ HMOBIPHICTh PO3BUTKY CEPLIEBO-CYIMHHIX 3aXBOPIOBAHb.
[pore, piBHi anominonporeiniB B100 i A-1 B mii rpyri He BiIPi3HAINCH Bi HOKa3HUKIB KOHTPOJO. TakuMm 4MHOM, OTpHMaHi HAMHU
naHi cBiquarth, 10 y JOACH 3i CAagKOBICTIO 1O apTepiaibHii rimepTeHsii mie A0 BUHUKHEHHS 1 CTAHOBJICHHs TiNepTeHsii,
Bi10yBarOThCSl HETATHBHI 3CYBH B JIIJHOMY CIEKTPi KPOBI, 110 JA€ MiACTABH JyMAaTH PO IX TCHETUYHY 00yMOBIICHICTb.

Kurouogi ciioBa: rineproHiuHa XBopo0a, FreHeTUYHA CXMIIBHICTb, CIIAIKOBICTb 10 apTepialbHill rinepTeHsii, HopyuIeHHs
ninigHOro 00MIiHY, TUCTiNiAEMil, JinonpoTeid (a), anoninonporein A-1, anoninonporein B100.

The work is a fragment of the research projects: “Metabolic risk factors, cardiovascular remodeling and functional state
of kidneys in patients with cardiovascular pathology. Possibilities of pharmacological correction”, state registration
No. 0119U101849, and “Cardiovascular remodeling, structural and functional state of the liver and kidneys and their relationship
with cardiometabolic risk factors in patients with cardiac pathology and comorbidities. Possibilities of treatment optimization”,
state registration No. 0124U002036.

Despite the significant scientific advances in modern medicine, cardiovascular disease (CVD) has
remained the leading cause of death worldwide including in Ukraine for decades, accounting for more than
a third of all deaths, according to WHO [1, 9, 11].
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