ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

DOI 10.26724/2079-8334-2022-2-80-24-29
UDC 616.61-008.6-07:[616.12-008.331.1+616.379-008.64]

OV Y. Kiarvienko XN/ Kaznanova) /N
Wﬁi b“'.;5.2'5'24/%%%%’{/{%%%./'/améra’n
Nabomal Pire '44'/.44,“;/%%%4///?%/{/4{////‘%{/{% 15

IN COMBINATION WITH TYPE 2 DIABETES MELLITUS
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The purpose of the study was to clarify the diagnostic significance of neutrophil gelatinase-associated lipocalin and
cystatin C in the blood of patients with arterial hypertension and type 2 diabetes mellitus and their correlation with intrarenal
hemodynamic parameters. It was installed that in comparison with persons without diabetes in patients with arterial hypertension
and type 2 diabetes mellitus at the stage of preclinical kidney damage found a more significant increase in neutrophil gelatinase-
associated lipocalin and cystatin C in the blood. This allows us to consider these indicators as diagnostic manifestations of early
detection of diabetic nephropathy. It was determined that a significant decrease in the final diastolic arterial blood flow velocities
and a significant increase in the resistance index are diagnostic markers of morpho-functional changes in the kidneys during duplex
scanning of the renal arteries in patients with arterial hypertension and type 2 diabetes mellitus.

Key words: neutrophil gelatinase-associated lipocalin, cystatin C, duplex scanning of renal arteries, arterial

hypertension, type 2 diabetes mellitus

O.M. BinoBou, L.I. Kus3skoBa, O.M. Kipienko, H.B. Ky3bminoBal, B.O. I'ojioBauoBa,
J.0. Kipienko, JI.II. AGpamoBa

OYHKUIOHAJIBHUU CTAH HUPOK Y HAIIEHTIB 3 APTEPIAJIBHOIO I'lTIEPTEH3I€10
Y HOEJHAHHI 3 IYKPOBUM JAIABETOM 2 THUITY

Meroto poGorn Oyi0 BUBUCHHS [iarHOCTHYHOI 3HAYYI[OCTI BMICTY JHIIOKANiHy, acOLiHOBAaHOTO 3 >KEIaTHHA30I0
HelTpodiniB Ta unucratuy C y KpoBi Ta iX KOPEISIiI0 3 MOKa3HUKAMH BHYTPILIHBOHUPKOBOI FE€MOAMHAMHKN y TAL€HTIB 3
apTepiaNbHOIO TINEepTeH3i€l0 Ta IyKpoBHM HiaberoM 2 Tuiy. BeTaHOBIICHO, IO y MALieHTIB 3 apTepialbHOIO TIMEePTeH3I€I0 Ta
LyKpOoBHUM AiabeToM 2 THIy Ha CTafii JOKITiHIYHOIO YIIKO/DKSHHS HHPOK MPH MOPIBHSIHHI 3 ocobamu Oe3 miabery BHsBICHD
CYTT€BO Oinbllie MiJABUIICHHS BMICTY JIIOKaTiHY, acOLiOBaHOTo 3 jKellaTHHAa3010 HelTpodin ta mucratuny C y KpoBi, 110
JI03BOJISIE PO3TIISIATH 1X Y SIKOCTI IarHOCTHYHHX ITOKA3HUKIB JUISl PAHHBOTO BUSIBJICHHS iabeTn4HO1 HedponaTii. BusHaueHo, 1o
3HAYHE 3HIKCHHsI KIHLIEBOT A1aCTOIIYHOT IIBUAKOCTI apTepiabHOr0 KPOBOTOKY 1 3HAUYIIIE MTiABUIICHHS iHAEKCY PE3UCTECHTHOCTI
€ JiarHOCTUYHUMH MapkepaMd MOp(}o-(QyHKIIOHAIPHUX 3MiH HUPOK IIPU NPOBEJICHHI AYIUICKCHOTO CKAHYBaHHS HHPKOBHX

apTepiil y MamieHTiB 3 apTepiaNbHOIO TiNepTEeH3I€I0 Ta IyKPOBUM JiabeToM 2 THITY.
KmrouoBi cioBa: mimokaniH, acouifioBaHuii 3 jkenaTuHa3ol HeWTpodimis, mmcratud C, IyIUIEKCHE CKaHyBaHHS

HHUPKOBHX apTepiii, apTepiaibHa rinepTeHsis, IyKpoBuii aiadet 2 Tuiy.

The study is a fragment of the research project: “Development of methods for early diagnosis and drug prevention of
fibrosing processes in patients with combined pathology (hypertension and type 2 diabetes mellitus) based on the assessment of
cardiohemodynamics and renal function”, state registration No. 0120U102062.

Numerous data indicate a high prevalence of arterial hypertension (AH) in patients with type 2
diabetes mellitus (DM-2) [12]. The combination of AH and type DM-2 leads to mutual influence on the
course of the disease, the nature and severity of complications, often complicates the diagnosis, determines
the features of the choice of drug therapy. It is well known that the combination of AH and type DM-2 is
associated with earlier disability of this cohort of patients, increased risk of cardiovascular complications
and higher mortality compared to the general population [12]. Hemodynamic disorders together with
metabolic deviations in the patients lead to damage to target organs with macro- and microangiopathy.
Diabetic nephropathy (DN) is considered to be one of the most severe complications of diabetes, affecting
20 to 40 % of patients [6].

At the present stage one of the important problems of practical medicine is the early diagnosis of
DN, when morphological renal changes are reversible, and therapeutic interventions are most effective. It
has been determined that in one third of patients with normoalbuminuria, glomerular lesions are
histologically determined [5]. In this regard, the search for non-invasive biomarkers that reflect early
structural renal changes in the comorbidity of AH and DM-2 diabetes is of particular importance.

Recent studies have shown that renal tubular damage plays an important role in the pathogenesis
of DN. It has been determined that a number of molecules expressed by tubular epitheliocytes, in particular,
neutrophil gelatinase-associated lipocalin (NGAL), renal damage molecule-1 (KIM-1), etc. reflect the
degree of tubulointerstitial damage and fibrosis [8]. The use of these indicators in DM-2 can help detect

early kidney damage.
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Most of the work on the study of early biomarkers of renal damage in DM-2 has been conducted
in experimental studies [4]. In the available literature to date, there is virtually no data on the status of
markers of tubular and glomerular lesions in comorbidity of AH and DM-2. The use of biomarkers for
early detection of tubulointerstitial renal damage in combination with visual imaging of the kidneys (duplex
scanning of the renal arteries) can accurately diagnose these changes in the early stages of renal
dysfunction, which is a promising direction in patient management.

The purpose of the study was to investigate the diagnostic significance of neutrophil gelatinase-
associated lipocalin and cystatin C levels in the blood and their correlation with intrarenal hemodynamic
parameters in patients with arterial hypertension and type 2 diabetes mellitus.

Materials and methods. 83 patients (35 men and 48 women) aged 40 to 54 years (mean age was
50.2+4.3 years) were examined. 43 patients (18 men, 25 women, mean age 51.5+3.1 years) had stage Il
AH, grade 2 and DM-2 of moderate severity, subcompensated (group 1), and 40 patients (17 men and 23
women, mean age 51.3+3.7 years) had stage II AH, without concomitant diabetes (group 2). The control
group consisted of 20 healthy individuals (mean age 50.1+2.8 years).

All patients were examined in accordance with the recommendations of the European Society of
hypertension and the European Society of Cardiology (ESH/ESC, 2018), The American Diabetes
Association (ADA) 2019 and the International Diabetes Federation (IDF) 2018. All respondents were
informed and signed an agreement to participate in the study.

Criteria for excluding patients from the study were: type 1 diabetes mellitus, secondary
hypertension; myocardial infarction or cerebrovascular disorders less than 12 months old; heart failure III-
IV functional class (NYHA); the content of glycosylated hemoglobin (HbA1c)> 8.0 %; retinopathy III-IV
degree; stage III diabetic nephropathy;_diabetic foot syndrome; clinically significant diseases of the
respiratory system, gastrointestinal tract, nervous system, kidneys and blood systems in the acute stage,
which require medical treatment or significantly affect the assessment of the studied parameters; malignant
and autoimmune diseases.

All patients received antihypertensive therapy (a combination of common classes of drugs: ACE
inhibitors, calcium antagonists, and beta-blockers (carvedilol) in moderate doses).

In addition, all patients received rosuvastatin (Sandoz, Slovakia) 20 mg and acetylsalicylic acid
(Bayer Pharrma, Germany) 75 mg daily. A combination of metformin (Teva Pharmaceuticals, Slovenia)
and gliclazide (Teva Pharmaceuticals, Slovakia) was prescribed to correct blood glucose.

All examined persons underwent a general clinical examination, measurement of office blood
pressure, heart rate, determination of fasting serum glucose (GCG), HbAlc levels in whole blood, insulin,
lipid profile; insulin resistance was assessed by the HOMA-IP index [1, 13]. The concentration of markers
of renal dysfunction: cystatin C (Bio Vendor, Czech Republic) and NGAL (Hycult Biotech, Netherlands)
was measured in commercial serum enzyme-linked immunosorbent assays.

Chronic kidney disease (CKD) was determined according to KGIGO 2012. The functional state of
the kidneys was assessed by glomerular filtration rate (GFR) using the formula CKD-EPI. Cystatin C was
used as a more sensitive and specific biomarker of renal damage.

Duplex scanning of the renal arteries was performed in the distal parts of the main trunk of the
renal artery on an ultrasound scanner GE Medical Systems (Germany) convex sensor with a frequency of
2.25-3 MHz and a sensor with a frequency of 1-7 MHz in color Doppler mapping and pulse wave modes.
To determine the state of renal hemodynamics, the peak systolic (Vps, cm/s) and final diastolic arterial
blood flow velocities (Ved, cm/s) were evaluated. The resistance index was determined by the formula
RI=(Vps-Ved)/Vps.

Statistica software package for Windows 10 was used for statistical analysis. All data are presented
as mean (M), standard deviation (=SD), median (Me), quartile interval (MCI). To compare the statistical
characteristics in different groups, multiple comparisons were used according to the one-factor variance
analysis of Kruskal-Wallis (Kruskal-Wallis ANOVA), with steam comparison according to the Mann-
Whitney test (Mann-Whitney U Test). The method of correlation analysis with the calculation of
Spearman's coefficients was used to analyze the direction and strength of the relationship between certain
indicators. Differences were considered significant at values of p<0.05.

Research results and their discussion. Clinical data of patients showed no statistical differences
between groups by age, sex and body mass index. No significant differences were found between the groups
of examined patients in the duration of hypertension and disorders of lipid metabolism. The concentration
of urea and creatinine in the blood, GFR did not differ significantly between the two groups of examined
patients.
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The content of
cystatin C in the blood
of the surveyed persons
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Fig.1. Serum cystatin C concentration (mg/ml) in patients with a combination of AH and DM- (group 2) the content of
2 (group 1), patients with AH (group 2) and the control group.

Group 2

Control

cystatin C in the serum
averaged 107.0 [93.12-123.45] mg/ml, which was 32.1 % significantly higher than the values of the control
group, in which this indicator was 81.3 [71.63-91.27] mg/ml (p<0.001). The maximum value of the level
of cystatin C in the serum was observed in patients with DM-2 in combination with AH (group 1), here the
level was 261 [247.32-280.43] mg/ml, that was 3.2 times higher than the control group (p<0.001). With
the comorbidity of diabetes and hypertension (group 1), the content of cystatin C in serum was 2.4 times
higher (p<0.05) compared with patients with hypertension (group 2).

Figure 2 presents the
content of NGAL in the
serum of patients.

Group 2 7 It was found that the

] concentration of NGAL in
Group 1 the serum of patients in
] group 2 was 16.35 (14.52—

Control

: J 19.57) ng/ml, which was
0 5 10 15 20 25 1.7 times (p<0.001) higher
Fig.2. The content of NGAL (ng/ml) in the serum of patients with a combination of AH than the control group
and DM-2 (group 1), patients with AH (group 2) and the control group. 9.51 (5.41-12.67) ng/ml.

In patients of group 1 there was a significant increase in serum NGAL to 20.15 (18.23-24.12) ng/ml, which
was significantly higher by 2.1 times (p<0.001) compared with the control group and 1.2 times (p<0.05)
with group 2. Gender differences in the concentration of the studied biomarkers in the subjects were not
observed.

The results of duplex scanning of the renal arteries in the examined patients and healthy individuals
are presented in table 1.

Table 1
Duplex scanning of the renal arteries
Respondents group Vps, cm/s Ved, cm/s RI
Control group (n=20) 92.543.0 36.9+1.1 0.61+0.03
Group 1 (n=43) 107.0+4.0'* 27.0] 21k 2% 0.8020.04 1##* 2%
Group 2 (n=40) 110.5+4.31* 31.54] 31k 0.72+0.031%**

Notes: 1*-significant differences compared with the control group p<0.05; 1***—significant differences compared with the
control group p<0.001; 2*-significant differences between group 1 and group 2 (p<0.05).

Duplex scanning of the renal arteries showed that the peak systolic blood flow rate (Vps) was
significantly increased in patients from groups 1 and 2 compared with the control group. At the same time,
no differences in Vps between patients of groups 1 and 2 were observed.

The above data show that the final diastolic rate of arterial blood flow (Ved) was significantly
reduced in patients from group 1 (p<0.001) and in patients from group 2 (p<0.001) compared with the
control group. The decrease in Ved in patients of group 1 compared with group 2 was also significant
(p<0.05). This corresponded to a significant increase in the resistance index (RI) in patients of both study
groups compared with the control group (p<0.001). The RI was probably higher in group 1 compared with
group 2 (p<0.05).

Thus, in patients in group 1, decreased Ved (p<0.001) and increased RI (p<0.001) could serve as
markers in the diagnosis of preclinical renal dysfunction.

A correlation analysis showed a statistically significant correlation between NGAL content and
serum creatinine concentration (r=0.37; p<0.05) in patients of group 1. In the same patients, there was a
statistically correlation between cystatin C levels and serum creatinine concentration (r=0.39; p<0.05) and
a negative correlation with GFR CKD-EPI (r=-0.30; p<0.05).

In patients of group 1 there were statistically significant positive correlations between RI and serum
cystatin C concentration (r=0.41; p<0.05), serum NGAL content (r=0.40; p<0.05), serum creatinine
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concentration (r=0.37; p<0.05), and between Ved and GFR CKD-EPI (r=0.32; p<0.05)._Significant
negative correlations were also found between Ved and serum cystatin C (r=-0.40; p<0.05), NGAL (r=-
0.41; p<0.05) and between RI and GKF CKD-EPI (r=-0.31; p<0.05).

According to the first global report on the prevalence of kidney disease (2017), among 125
countries (93 % of the world's population) the prevalence of these diseases was 10 % [5]. The most
common therapeutic nosologies that lead to the development and progression of CKD are AH and DM-2.
As mentioned earlier, 30-40 % of patients with type 2 diabetes develop CKD [10], and the combination of
diagnoses in the absence of alternative causes of kidney disease increases the risk of cardiovascular events
and associated mortality [9].

The high combined risk of CKD progression and cardiovascular complications leads to an
unfavorable prognosis among patients with AH and DM-2 [6]. This is due to the common pathogenetic
mechanisms of heart, kidney and vascular damage in patients with AH in combination with the inherent
DM- 2 lipo- and glucose toxicity and insulin resistance. Of course, early detection of kidney damage in
patients with AH in combination with DM-2 allows to optimize drug treatment to prevent or slow the
progression of adverse effects of renal failure.

The “gold” standard in the diagnosis of DN and cardiovascular risk assessment is albuminuria. At
the same time, this marker has many limitations, such as low sensitivity and significant variability,
depending on the level of physical activity, postural load, diet, body temperature and others. [15]. In
addition, increased albuminuria in DM-2 is nonspecific and may be a manifestation of concomitant AH
[9]. The increase in the incidence of adverse cardiovascular and renal outcomes, which is observed in
patients with normal albuminuria, confirms the earlier start of the pathological process. It is noted that the
share of normoalbuminuria variant of CKD among patients with DM-2 with GFR<60 ml/min/1.73m2
varies from 40 to 70 % [6]. It has been shown that approximately 20 % of people with normoalbuminuria
have progression of renal failure [12], which suggests the search for more sensitive and specific markers
of tubulointerstitial pathology to detect kidney damage in the early stages of normoalbuminuria.

In our study to assess renal function, together with the assessment of albuminuria and GFR, we
also measured serum cystatin C levels. Cystatin C is an inhibitor of cysteine protease with a molecular
weight of 13 kDa and is produced by all nuclear cells at a constant rate [4]. In healthy cystatin C is almost
freely filtered by glomeruli and almost completely reabsorbed and catabolized in the proximal tubules [7].
Unlike creatinine, the level of cystatin C in the blood depends little on gender, age, muscle mass and diet
[9]. It is noted that in type 2 diabetes, the content of cystatin C is a more accurate marker of renal function
than creatinine and can be used for early detection of GFR [2].

In our study in the examined patients of both study groups, the concentration of creatinine in the
serum and the glomerular filtration rate (according to the formula CKD-EPI) in most cases corresponded
to the reference values, which indicated favor of the low diagnostic value of these parameters to assess the
functional status of the kidneys of this category of patients. In our study, it was shown that serum cystatin
C levels increased in patients with AH and reached maximum values in the comorbidity with DM-2. It is
possible that minimal changes in renal function, as determined by cystatin C, even at the stage of
normoalbuminuria, will be the result of kidney damage and decreased reabsorption in the proximal tubules,
which is associated with the progression of nephropathy.

NGAL is a representative of a large group of lipocalins, which are small extracellular proteins with
various functions. Human NGAL consists of a single polypeptide chain containing 178 amino acid residues.
The protein is released from neutrophil granules in the form of monomer, homo- and heterodimer; it is bound
to matrix metalloproteinase-9 and has a molecular weight of 25 kDa. The NGAL molecule is expressed in the
blood from secondary granules of activated neutrophils, but can be synthesized in different organs and in
different cell types, including epitheliocytes of the renal tubules [13]. In fact, in renal tubules, NGAL production
is enhanced in response to stimuli such as ischemia-reperfusion, inflammation, nephrotoxic compounds, etc.,
which indicates the important role of this protein in the regeneration and repair of tubules [13].

In acute renal failure, an increase in serum NGAL is observed, but the molecules of the compound
are absorbed in the proximal tubules and are not excreted in the urine. Renal NGAL is synthesized in the
thin ascending part of the Henle loop and in the collecting tubules and enters the urine. Serum NGAL,
which enters the kidneys, helps to repair damaged cells, and NGAL, which is synthesized in the kidneys,
has a bacteriostatic effect (prevents the entry of iron into bacterial cells) and prevents further development
of urinary tract infections [3].

It has previously been reported that serum NGAL levels may be elevated in patients with CKD,
infections, anemia, hypoxia, malignancies, etc. [2]. Some studies have shown a dependence of urinary
excretion of NGAL on proteinuria [2].
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The main results of our study are that in AH and especially in the comorbidity it with DM-2, there
was an increase in serum biomarker of kidney damage NGAL compared with healthy individuals. Other
scientists [11, 14] have shown that urinary NGAL increases in AH and noted that this parameter is a
sensitive biomarker, indicating tubulointerstitial damage in patients with hypertension without diabetes or
kidney disease in the early stages of dysfunction. Taken together, these data suggest that NGAL may be a
more sensitive marker of renal damage in patients with AH.

Most of the work on the study of early biomarkers of renal damage in type 2 diabetes has been
performed experimentally on animal models [4]. But there is very little work on early biomarkers of kidney
damage in people with DM-2.

Our study showed that the combination of AH and DM-2 leads to a significant increase in serum
NGAL - a clinical biomarker of renal tubular damage. Prolonged expression of the NGAL gene in renal
tubular cells may be directly involved in the progression of renal damage and be involved in pathological
signaling pathways that cause the development of tubulointerstitial fibrosis [2].

It is known that among the molecular mechanisms underlying the damage of the renal tubules in the
comorbidity of AH and DM-2, a significant role is played by oxidative stress and activation of the local renin-
angiotensin-aldosterone system (RAAS). It has also been proven [4] that in DM-2 the intrarenal RAAS is
especially activated, which determines the increase in the content of angiotensin Il in the fluid of the proximal
tubules. Decreasing of endocytic receptors involved in NGAL reabsorption may also play a role in increasing
blood NGAL levels [2]. Also in experimental works it was shown that in DM-2 in the kidneys increases the
activity of NADPH oxidase and decreases the activity of the antioxidant enzyme - superoxide dismutase [3].

According to our duplex scanning of the renal arteries, we found an increase of RI, which was more
pronounced in patients with AH and DM-2, indicating an increase in intraglomerular pressure and accelerating
the progression of renal failure. The rate of blood flow to systole (Vps) in patients of both study groups was
significantly increased compared with the control group but did not differ significantly in patients of group 1
and group 2. Decreased Ved was observed in both group 1 (p<0.001) and group 2 (p<0.001) patients compared
to the control group. Analysis between the groups of examined patients also showed that Ved was significantly
lower (p<0.05) in the comorbidity of AH and DM-2 (group 1) compared with hypertension patients without
diabetes (group 2). Thus, we see that patients in both study groups had an increase of Vps and a decrease of
Ved, which was more pronounced in the comorbidity of AH and DM-2 diabetes.

D07 %8555

1. In patients with AH and DM-2 at the stage of preclinical kidney damage in comparison with
persons without diabetes found elevated levels of NGAL and cystatin C in the blood, which allows us to
consider them as diagnostic indicators for early detection of diabetic nephropathy.

2. It was found that a significant decrease in Ved and a significant increase in RI during duplex
scanning of the renal arteries are diagnostic markers of morpho-functional changes in the kidneys in
patients with AH and DM-2.

Prospects of further research are to identify these and search for new biomarkers in patients who do not yet have signs
of renal failure, will reveal the manifestations of renal damage in the preclinical stage.
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DYSLIPIDEMIA IN PATIENTS WITH RHEUMATOID ARTHRITIS DEPENDS
ON COMORBID PATHOLOGY AND GENETIC PREDICTORS

e-mail: bukach06 @ gmail.com

The purpose of the study was to investigate the dynamics of the blood lipid spectrum under the influence of treatment
depending on comorbid pathology and polymorphism of the gene T-786C endothelial nitric oxide synthase in patients with
rheumatoid arthritis. 110 patients with rheumatoid arthritis and 20 practically healthy people were examined and treated. In the
study, the concentration of high-density lipoprotein cholesterol decreased in patients with rheumatoid arthritis — by 22.3 %,
rheumatoid arthritis, arterial hypertension — by 29.27 %, rheumatoid arthritis, arterial hypertension, abdominal obesity — by
33.61 %, rtheumatoid arthritis, arterial hypertension, abdominal obesity, type 2 diabetes mellitus — by 44.55 %. The increase in
total cholesterol, low-density lipoprotein cholesterol and triglycerides depending on the gene polymorphism is found in 87.5 %,
62.5 %, 100 % of patients with CC genotype, in 56.52 %, 47.83 %, 78.26 % of patients with TC genotype, 56.52 %, 37.93 % and
in 75.86 % of patients with TT genotype. A comprehensive treatment of rheumatoid arthritis with comorbid pathology was
proposed by adding telmisartan, rosuvastatin and L-arginine to the basic therapy.

Key words: rheumatoid arthritis, comorbid pathology, dyslipidemia, polymorphism of the T-786C gene of endothelial
nitric oxide synthase, rosuvastatin, telmisartan, L-arginine
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JUACJIIIIEMIA Y XBOPUX HA PEBMATOITHUM APTPUT 3AJIEXKHO
BIJI KOMOPBIITHOI TATOJIOI'Ti TA TEHETUYHUX IPEJUKTOPIB

Meroto poboTu OyJI0 BUBUMTH JUHAMIKY JIIITHOTO CIIEKTPY KPOBI IiJ] BIUIMBOM JIIKYBAaHHS 3aJIEXKHO BiJ] KOMOPOiqHOL
natoJorii Ta noximMopdismy rena T-786C eHnoTemianbHOT OKCHY a30Ty CHHTa3H Y XBOPHX Ha peBMaroigHumii apTput.yY poboTi
obcrexxeno Ta mpodikoBano 110 xBopux Ha peBmaroignuii aprput Ta 20 mpakTHYHO 310poBHX oci6. Ilpu mocmimxeHHi
KOHIICHTPALlisl XOJIECTePOII JIIMONPOTEiiB BUCOKOT MIITFHOCTI 3HM)KYBAJIach Y MAIi€HTIB i3 PEBMATOIHUM apTpuToM — Ha 22,3 %,
PEBMATOIHUM apTPUTOM, apTepialbHO TinepreHsieo — Ha 29,27 %, peBMATOIAHUM apTPUTOM, apTepialibHOIO TilepTEH3IEo,
aboMiHAIBHUM OXHPIHHIM — Ha 33,61 %, peBMaToOiqHUM apTPUTOM, apTepialbHOIO rinepTeH3icto, ab0MiHAIBHUM OXKHPIHHSM,
LyKpoBUM Iiabetom tumy 2 — Ha 44,55 %. IligBuIIeHHS BMICTy 3arajbHOrO XOJECTEPOJLy, XOJIECTEePOI JIMONpoTeiniB HU3bKOT
[IJTBHOCTI Ta TPUTITILEPOJIIB 3AJICKHO BiJ MONMIMOp(hi3My T'eHa BUSBISIETHCA BiANMoBigHO y 87,5 %, 62,5 %, 100 % xBopux CC-
reHotunom, y 56,52 %, 47,83 %, 78,26 % xsopux TC-reHotunoM, y 56,52 %, 37,93 % Tta 75,86 % xBopux TT-renorumnom.
3anporoHOBaHO KOMILICKCHE JIiIKyBaHHS PEBMATOIJHOTO apTPUTY 3 KOMOPOiTHOIO MATOJIOTIE0 NUISIXOM JOAABaHHIM 10 0a3HCHOT
Teparrii Tenmicaprany, po3yBacTaTuHy i L-apriHiny.

KmrouoBi cjoBa: pesmaroinuuii aptpur, koMopOimHa matosorii, auchimizemis, moiiMopdizm rena T-786C
SHIO0TEiaIbHOT OKCHAY a30Ty CHHTa3H, pO3yBacTaTHH, TelMicapTaH, L-apriHiH.

The work is a fragment of the research project “Clinical and pathogenetic justification of differentiated treatment of
patients with combined pathology of internal organs”, state registration No. 0122U002209.

A timely diagnosis of rheumatoid arthritis (RA) and the earliest possible appointment for adequate
therapy significantly improves the course of the disease. It contributes to the achievement of long-term
clinical remission [13].

The interaction of genetic and environmental factors leads to a cascade of immune responses,
which ultimately lead to the development of synovitis, joint destruction and structural bone damage. This,
in turn, leads to pain, disability, and emotional, social, and economic problems [9].
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