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Pesome. Pesmatounnsbiii aptput (PA) saBiasercsa yacTbiM (OHOM ISl pa3BUTUS TTOUYCYHOM ITaTOJIOTUM.
Xponuueckast 6ojie3Hb 1ouek (XbI1) onpenensercs 6onee uem y 30% nanueHtoB ¢ PA. Hapsiny ¢ Bocnae-
HUEM U APYTUMU (PaKTopaMu IIPOTPecCUPOBaHUSI OCHOBHOTO 3a00JIeBaHUSI PA3BUTHUIO TTIOYCUHOTO TMTOpaxe-
Hus npu PA crmocobceTByeT Hanmmuue Mmetadoandeckoro cudapoma (MC).

Llenp nccaemoBaHUs — OLIEHUTH B3aMMOCBSI3b CHBIBOPOTOYHBIX KOHIICHTPALIIT aHTMOMOATUH-TTOTI00HBIX
6ekoB (AIIIB) u antuten K pochoaunmaam (adJI) ¢ pazBUTUEM HOYEUHOMN TUCHYHKIIMU Y 00JbHBIX PA.

Br1io o6¢ciaenoBano 158 mauueHToB ¢ PA (91,8% — xeHiuuH u 8,2% — MyX4uH) B Bo3pacte ot 21 10 80
JICT U CpeHEeN IUTEIbHOCTRIO 3a001eBaHusI — 9 (4-15) net. [1peobaaganu malMeHThl CePpOITO3UTUBHBIC TT0
peBMaTOMIHOMY (haKTOPY U MO aHTUTEaM K HUKINIECKOMY HUTPYIMHUPOBAHHOMY TICMITUILY, C pa3BepHY-
TOI KJIIMHUYECKOM CTaaneil 1 yMepeHHo# akTuBHOCTBIO (3,2 < DAS28 < 5,1) maTonornueckoro Ipoiiecca.

ELISA-TecT ObLI MCITONB30BaH UIsI KOJMUYECTBEHHOI'O OIpeNeieHNsI B CBIBOPOTKE KPOBU OOIBHBIX PA
aHTMOMNO3TUH-IION00HOro OeJika 3-ro Tuma u 4-ro tTuma u antutea K ¢dochomunuaam (adJI-1gG/IgM) nis
CYMMAapHOTO BBISIBJICHUSI aHTUTEJ K KapAUOIUIINHY, hochaTuanicepuny, dochaTuInInHo3uToy, pocda-
TUAUJIOBOM KMCJIOTE U KOMILJIEKCY OTPULIATETbHO 3apsixkeHHOTO dochonununa u B,-rinukonporenHa-1.

bonee moyioBUHBI 006cIeOBaHHBIX 00JILHBIX PA mMeNn pacdeTHYIO CKOPOCTh KITyOOUYKOBOM (PUIBTpaliin
(pCK®D) B npeaenax ot 89 mo 60 mu/mMun/1,73 m? (pacapenenenue 1o craagusim XbIT: C1 — 21,5%; C2 —
58,9%; C3 — 19,6%). Ilpuznaku MC (coueTraHus IOBbILIeHHOTO AJl, ITOBBILICHNST YPOBHSI TPULJIMLIEPUIOB
M HapyLIeHMWI YIJIEBOAHOro 0OMeHa Ha (DOHE LIEHTPAJIbHOI0 OXMUPEHUS) ObLIM AUarHOCTUPOBAHBI Y 68 (43%)
0oJILHBIX PA.

BbUT BBITTOTHEH MHOTOMAKTOPHBIN AUCIIEPCUOHHBIN aHAIM3 0 CPAaBHCHUIO M3yYaeMBbIX MOKa3aTeseit
(AIIIIB3, AIIIlB4, a®dJl) B 3aBucumoctu or pCK® B rpymnmnax 60JibHbIX PA 6e3 IpU3HAKOB MeTabOJ M-
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yeckoro cuHapoma u 6osibHbIX PA ¢ MC. Mexny 60abHbIMU PA ¢ pa3nuyHON CTENEHbIO BBIPAXXEHHOCTU
MeTaboJIMIEeCKUX HapyILIeHU ObUTM YCTAaHOBJIEHBI cylllecTBeHHbIe paznmnuus B ypoBHe AIIIIB3 (F = §,86,
p = 0,0034) u AIIIIB4 (F = 29,6,p < 0,001), 1o He adJI (p > 0,05). [TpoBemeHne MHOTOoGaKTOPHOTO JIWC-
MEPCUOHHOro aHajlu3a Iokaszajio noctroBepHoe yBeaudeHue AITIIB4 B chiBopoTKe KpoBu 00JibHBIX PA co
cHkeHHOU pCK® (< 89 mii/mMuH) (F= 18,5, p <0,001) u BeIpaxkeHHbIMU METa00JIUYECKUMU U3MEHEHUSIMU
(F=124,2,p<0,001). Takum obpazom, Ha coaepxkaHue AITI1b4 y 6onpHbIX PA HEMocpeacTBeHHOE BAUSTHUE
OKa3blBaJIM TOJILKO JiBa (pakTopa (rmodeuHas nuchyHkiuusa u Haauuue MC), ciocobHbie 6oiiee yeMm B 30%
cllygaeB OMMCaTh U3MEHYMBOCTD TAaHHOTO Tpu3Haka. KBampaT MHOXeCTBEHHOTO KO3 hUIIMeHTa KOPPEs-
uuu (R?) B nanHoit moaenu coctaBui 0,33. AIIIB 4-ro Tuna cieayer paccMaTpuBaTh B POJIM KJIIOYEBOIO
¢akTOpa, CBI3BIBAIOIIETO Pa3BUTHEC MOYCUHON OUCGHYHKIIMM U METAOOIMYCCKUEC M3MEHEHUS, BEI3BAHHBIC
pPEeBMATOMIHBIM BOCHAJICHUEM.

Knroueguie cnosa: peemamoudnsiii apmpum, noveuHas OUCHYHKYUs, AHeUONOIMUH-N0000Hble OeaKU, Memadoau1ecKuii CUHOPOM

INFLUENCE OF RENAL DYSFUNCTION ON THE LEVEL
OF SERUM ANGIOPOIETIN-LIKE PROTEINS AND
ANTI-PHOSPHOLIPID ANTIBODIES IN PATIENTS WITH
RHEUMATOID ARTHRITIS AND METABOLIC SYNDROME

Aleksandrov V.A.*»" Shilova L.N.2, Aleksandrov A.V.",

Aleksandrova N.V.», Zborovskaya LA.

@ Volgograd State Medical University, Volgograd, Russian Federation
b A. Zborovsky Research Institute of Clinical and Experimental Rheumatology, Volgograd, Russian Federation

Abstract. Rheumatoid arthritis (RA) is a frequent background for the development of renal pathology.
Chronic kidney disease (CKD) is determined in more than 30% of patients with RA. Along with inflammation
and other factors in the progression of the underlying disease, the development of renal damage in RA is
facilitated by the presence of metabolic syndrome (MetS).

The aim of this study is to assess the relationship of serum concentrations of angiopoietin-like proteins
(ANGPTL) and antiphospholipid antibodies (aPL) with the development of renal dysfunction in patients with
RA.

We examined 158 patients with RA (91.8% — women and 8.2% — men) aged 21 to 80 years old and an
average duration of the disease — 9 (4-15) years. The majority of patients were seropositive for rheumatoid
factor and for antibodies to cyclic citrullinated peptide, with an advanced clinical stage and moderate activity
(3.2 < DAS28 < 5.1) of the pathological process.

The ELISA test was used for the quantitative determination of angiopoietin-like protein type 3 and type 4
and antibodies to phospholipids (aPL-IgG/IgM) for total detection of antibodies to cardiolipin, phosphati-
dylserine, phosphatidylinositol, phosphatidylic acid and a complex of negatively charged phospholipid and
B,-glycoprotein-I.

More than half of the examined RA patients had the calculated glomerular filtration rate (¢GFR) ranging
from 89 to 60 ml/min/1.73 m? (allocation by CKD stages: C1 — 21.5%; C2 — 58.9%; C3 — 19.6%). Signs of
MetS (a combination of increased blood pressure, increased triglyceride levels and carbohydrate metabolism
disorders against the background of central obesity) were diagnosed in 68 (43%) RA patients.

Multivariable analysis of variance was performed to compare the studied parameters (ANGPTL3,
ANGPTLA4, aPL) depending on eGFR in groups of RA patients without signs of metabolic syndrome and RA
patients with MetS. Significant differences in the level of ANGPTL3 (F = 8.86, p = 0.0034) and ANGPTL4
(F=29.6,p<0.001), but not aPL (p > 0,05) were found between RA patients with varying degrees of severity of
metabolic disorders. Multivariable analysis of variance showed a significant increase in ANGPTL4 in the blood
serum of RA patients with reduced eGFR (< 89 ml/min) (F = 18.5, p < 0.001) and pronounced metabolic
changes (F = 24.2, p < 0.001). Thus, only two factors (renal dysfunction and the presence of MetS) had a direct
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effect on the ANGPTLA4 content in RA patients, which could describe the variability of this sign in more than
30% of cases. The squared multiple correlation coefficient (R?) in this model was 0.33. ANGPTL type 4 should
be considered as a key factor linking the development of renal dysfunction and metabolic changes caused by

rheumatoid inflammation.

Keywords: rheumatoid arthritis, renal dysfunction, angiopoietin-like proteins, metabolic syndrome

Introduction

Rheumatoid arthritis (RA) is a frequent comor-
bidity for developing renal pathology [5, 15]. Chronic
kidney disease (CKD) is determined in more than
30% of patients with RA, and the hyperfiltration (C1)
stage predominates in such patients, being considered
as the most important indicator of the subsequent
progression of renal dysfunction and an increase in
related cardiovascular risk [14].

Along with inflammation and other factors
in the progression of the underlying disease, the
development of renal damage in RA is facilitated by
the presence of metabolic syndrome (MetS). The
prevalence of MetS among patients with RA according
to Hallajzadeh J. et al. (2017) is 30.65%, but it ranges
from 14.32 to 37.83%, depending on factors related to
the characteristics of the studied population and the
method used for determining MetS [9].

Obviosuly, there is a close relationship between
MetS course and the severity of articular syndrome
in RA, especially in newly diagnosed and untreated
patients, as well as evidence to consider MetS as an
independent risk factor for chronic kidney disease [7].

The improvement of the methods of nephro-
protective strategy aimed at inhibiting the progression
of CKD in RA should include not only the study of
hemodynamic mechanisms of CKD progression,
but also immunoinflammatory aspects. In addition,
the asymptomatic course in the early stages of CKD
accounts for to search for new biomarkers that can
predict the progression of kidney damage in RA.

Antiphospholipid antibodies (aPL) — a hetero-
geneous group of autoantibodies directed against
negatively charged phospholipids (cardiolipin), pro-
tein-phospholipid complexes or plasma proteins
(B,-glycoprotein-1, B,-GP-I) — are characteristic
of antiphospholipid syndrome, but they may also be
present in diseases not associated with thrombosis
(hypertension, diabetic nephropathy) [3, 12].

According to a systematic review by El Hasbani G.
et al. (2021), antiphospholipid antibodies can be de-
tected on average in 14% of patients with inflam-
matory and autoimmune rheumatic and muscu-
loskeletal diseases (in addition to systemic lupus
erythematosus) [6]. According to Olech E. et al., the
incidence of antiphospholipid antibodies (aPL) in
patients with RA is 28% (median — 22%) [13] being
slightly lower in systemic scleroderma (> 30%) [6].

Angiopoietin-like proteins of types 3 and 4
(ANGPTL3 and ANGPTL4), included in the group
of adipokines and participating in the regulation of
homeostasis of fat, lipid and glucose metabolism,
can become a promising object for studying the
pathogenetic mechanisms that determine the mani-
festations of comorbid pathology in RA. There are
indications on the key role of such proteins in the
regulation of physiological and multiple pathophysio-
logical processes (regulation of lipid and carbohydrate
metabolism, inflammation, hematopoiesis, etc.) [2,
11], which makes them attractive target markers for
studying cardiorenal and metabolic complications of
RA.

The aim of this study is to assess a relationship
between serum concentrations of ANGPTL and aPL
and development of renal dysfunction in patients with
RA.

Materials and methods

We examined 158 patients with RA (91.8% —
women and 8.2% — men) aged 21 to 80 years old,
with average duration of the disease — 9 (4-15) years.
The majority of patients were seropositive for rheu-
matoid factor (RF) and for antibodies to cyclic citru-
Ilinated peptide (ACPA), at advanced clinical stage
and moderate activity (3.2 < DAS28 < 5.1) of the
pathological process (Table 1).

There were not included RA patients with signs
of acute bacterial and viral infection at the time
of the study, with detected malignant neoplasm of
any localization and severe concomitant pathology
(myocardial infarction, vascular thrombosis, type 1 or
2 diabetes mellitus) in history, as well as never treated
with biological drugs.

Physical examination consisted of interviewing
complaints, collecting anamnesis, studying the medi-
cal patient documentation, assessing the general con-
dition, measuring blood pressure on both arms, an-
thropometry, calculating body mass index (BMI) in
kg/m , waist / hip ratio (W/H) and calculating the
DAS28 index.

The ELISAtest wasusedto quantitate angiopoietin-
like protein type 3 (Human Angiopoietin-like Pro-
tein 3 ELISA; Bio Vendor, Czech Republic) and type
4 (RayBio Human ANGPTL4 ELISA; RayBiotech,
USA), antibodies to cyclic citrullinated peptide
(ACPA) (Anti-CCP hs; Orgentec Diagnostika, Ger-
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TABLE 1. CLINICAL CHARACTERISTICS OF PATIENTS WITH RA

Studied indicator Value
Age, years, M+SD 55.4+10.7
Duration of RA, n (%)
<4 years 41 (25.9)
5-9 years 39 (24.7)
> 10 years 78 (49.4)
Seropositivity for RF, n (%) 91 (57.6%)
Seropositivity for ACPA, n (%) 95 (60.1%)
Clinical stage of RA, n (%)
0 - provisional RA 3(1.9)
1 —early 16 (10.1)
2 — moderate 38 (24.1)
3 - severe 72 (45.6)
4 - terminal 29 (18.3)
R° stage, n (%)
| 16 (10.1)
1l 61 (38.6)
1l 68 (43.1)
v 13(8.2)
The presence of erosion, n (%)
+ 126 (79.7)
- 32 (20.3)
RA activity according to DAS28 index, n (%)
Remission of RA (DAS28 < 2,6) 26 (16.5)
Low (2.6 < DAS28 < 3.2) 26 (16.5)
Moderate (3.2 < DAS28 < 5.1) 92 (58.2)
High (DAS28 > 5.1) 14 (8.8)
Functional class, n (%)
0 1(0.6)
| 24 (15.2)
1l 108 (68.4)
]| 24 (15.2)
v 1(0.6)

many) and antibodies to phospholipids (aPL-IgG/
IgM) (Anti-Phospholipid Screen IgG/IgM; Orgen-
tec Diagnostika, Germany) for total detection of
antibodies to cardiolipin, phosphatidylserine, phos-
phatidylinositol, phosphatidylic acid and a complex
of negatively charged phospholipid and p,-glyco-
protein I. All serum samples from patients with RA
were analyzed simultaneously (in one session) in
accordance with the manufacturer’s instructions.

A combination of increased blood pressure
(= 140/90 mmHg), increased triglyceride levels
(= 1.7 mmol/L) and disorders of carbohydrate
metabolism (increased fasting plasma glucose
> 6.1 mmol/L) along with central obesity (waist
volume > 94 cm in men and > 80 c¢cm in women)

served as a rationale for inclusion in the group of
RA patients with signs of metabolic syndrome.

To assess renal function in RA patients, the
calculated glomerular filtration rate (GFR) was used
according to the CKD-EPI formula (Chronic Kidney
Disease Epidemiology Collaboration, 2009), taking
intoaccounttheheightandweightofanypatientwithout
indexing by body surface area (CKD-EPI, . / weign)-
According to the recommendations of KDIGO
(Kidney Disease: Improving Global Outcomes,
2012), GFR values < 60 ml/min/1.73 m? were
regarded as a certain decrease, and GFR values from
60 to 89 ml/min/1.73 m? — as a slight decrease in
global kidney function.

Statistical analysis of the obtained sample data was
carried out using the computer programs Microsoft
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Office Excel 2010 (Microsoft Corp., USA) and
STATISTICA 10.0 (StatSoft Inc., USA). Depending
on the distribution of the studied variables, the data
are presented as mean * standard deviation of the
mean (M*SD) or median and interquantile interval
(Me (Qg,5-Qyg75)). While comparing two independent
groups, the methods of analysis of variance were used:
with a normal distribution of characteristics — analysis
of variance ANOVA, with a non-normal distribution —
the Kruskal—Wallis analysis (H-test). The relationship
between quantitative traits, the distribution of which
obeyed the normal law, was determined by the Pearson
correlation coefficient (r). In case of abnormal and/or
rank distribution of features, the data of correlation
analysis by Spearman’s coefficient (rg) were used.
The results were considered statistically significant at
p <0.05.

Results and discussion

More than half of the examined RA patients
had eGFR ranging from 89 to 60 ml/min/1.73 m?
(distribution by CKD stages: C1 —21.5%; C2 —58.9%;
C3 — 19.6%). There was no sharply decreased renal
function (GFR < 30 ml/min/1.73 m?), corresponding
to CKD C4-5 stages.

Signs of MetS (a combination of increased
blood pressure, increased triglyceride levels and
carbohydrate metabolism disorders along with central
obesity) were diagnosed in 68 (43%) RA patients.

The level of ANGPTL3 in the blood serum of
patients with RA (n = 158) was 641.9£224.5 ng/ml,
and the level of ANGPTL4 (n = 158) was 3.15 (0.77-
12.1) ng/ml. 74.7% of patients with RA (n = 118)
were found to be positive for ANGPTL3, and 49.4%
(n=78) for ANGPTLA4.

The upper limit of normal concentration (< M +
3SD) for ANGPTL3 (472 ng/ml) and for ANGPTL4
(3.24 ng/ml) was established after determining these
parameters in the serum of 33 healthy individuals.

Correlations of varying strength were found
between ANGPTL3 and age (r=0.23, p=0.03), CRP
level (r = 0.21, n = 100, p = 0.031), blood calcium
level (r =10, 32, p = 0.014); between ANGPTL4 and
clinical stage of RA (rg=10.21, p = 0.008), the number
of swollen joints (rg = 0.19, p = 0.03), CRP level
(rs=10.29, n =100, p = 0.002), the level of circulating
immune complexes (rg = 0.31, n =126, p = 0.01).

The level of aPL-IgG in the blood serum of
RA patients (n = 158) was 5.91 (3.47-7.25) U/ml;
aPL-IgM — 6.62 (4.37-9.11) U/ml. Positive aPL-
IgG of low or medium level (ranged 10 — 40 U/ml)
were found in 14 (8.9%), aPL-IgM — in 23 (14.6%)
patients with RA. Moreover, 7 (4.4%) patients had
an increased level of both aPL-IgG and aPL-IgM.
There was a correlation of average strength between
aPL-IgG and the duration (number of months)
of glucocorticosteroid intake (rg = 0.31, n = 78,
p = 0.006), as well as a weak strength correlation
between aPL-IgM and ANGPTLA4 level (ry = 0, 26,
p = 0.037), RF-IgM level (rg = 0.28, p = 0.007),
DAS28 index (rg = 0.19, p = 0.015).

We studied a relation between the indicators
(ANGPTL3, ANGPTLA4 and aPL-IgG/IgM) and the
incidence of renal dysfunction (according to the level
of eGFR oy meien) 1N RA patients with varying degrees
of severity of metabolic changes. EGFR, . ueight
indices in RA patients (n = 158) had a normal
distribution (K-S d = 0.064, p > 0.2; Lilliefors
p <0.15; Shapiro—Wilk W = 0.98573, p=0.1).

The average glomerular filtration rate in RA
patients was 74.0£18.6 ml/min. Negative correlations
of average strength were revealed between the eGFR
indices and the level of ANGPTL3 (r = -0.32,
p <0.001) and ANGPTLA4 (rg = -0.31, p < 0.001), as
well as with age (rg = -0.28, p < 0.001), duration of
RA (rg = -0.22, p = 0.005) and an increase in systolic
blood pressure (rg = -0.25, p = 0.001).

A negative correlation of weak strength was found
between the level of eGFR and the intake (at the time

TABLE 2. CONCENTRATION OF ANGPTL3, ANGPTL4 AND aPL-lgG/IgM IN RA PATIENTS WITH DIFFERENT GFR

RA patients with different GFR

Measure
Group | (n = 34)

Group Il (n =93) Group lll (n = 31)

ANGPTL3, ng/mi 533.4+161.7H"

650.0£223.9 733.2+244.1

ANGPTL4, ng/ml 0.77 (0.28-3.60)! !

3.3 (0.93-12.10) 6.48 (1.52-19.30)

aPL-IgG, U/ml 5.70 (3.46-7.15)

6.18 (3.69-7.89) 4.97 (2.68-7.08)

aPL-IgM, U/ml 5.02 (3.98-8.87)"

6.37 (4.55-8.98) 8.85 (5.67-9.97)

Note. Upper case indicates intergroup differences at p < 0.05.
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of the study) of glucocorticoids (n = 158, rg = -0.16,
p = 0.048), but there was no correlation with the
dose and frequency of receiving non-steroidal anti-
inflammatory drugs (n = 133, p = 0.099 and n = 132,
p =0.784).

The patients were divided into three groups
according to the measured eGFR ;o veign: group I —
optimal renal function, > 90 ml/min; group Il — a
slight decrease in renal function, from 89 to 60 ml/min;
group III — reduced renal function, < 59 ml/min
(Table 2).

Significant differences were noted in the level of
ANGPTL3 in patients from the first group with RA
patients in whom eGFR . sweigne < 39 ml/min (groups
I-1I1: H-test = 6.55, p = 0.032). There were no other
intergroup differences in the level of ANGPTL3.
Significant differences in the level of ANGPTL4
in patients with normal renal function (group I)
with groups of RA patients with reduced eGFR
(groups I-1I: H-test = 10.7, p = 0.001; groups I-1I1:
H-test = 20.1, p < 0.001) were identified. ANGPTL4
indices also had intergroup differences (groups I1-111:
H-test = 7.2, p = 0.007) with eGFR, less than
90 ml/min (Table 2).

ANGPTL types 3 and 4 acting along with
C-reactive protein (CRP) as markers of systemic
inflammation in RA may indicate a direct effect of
chronic inflammation on renal function. It has been
reported that inflammation promotes glomerular
damage through infiltration of inflammatory cells
(monocytes and macrophages), which stimulate
the proliferation of mesangial cells. A persistently
high CRP level for at least 6 months is a significant
risk factor for the development of chronic kidney
disease [10]. In addition, Clement L.C. et al. (2014)
found that ANGPTL4 is a link between proteinuria
and hypertriglyceridemia in nephrotic syndrome [4].

There were no intergroup differences in the
concentration of aPL-IgG (p = 0.23). The aPL-IgM
level in group II1 was significantly higher than in the
group of RA patients with eGFR_ . /weignt > 90 ml/min
(groups I-I11: H-test = 5.49, p = 0.02) (Table 2).

According to Couderc M. et al. (2016) the
development of renal failure in RA is more likely
associated with cardiovascular risk factors, which are
more often observed in RA (age, gender, smoking,
hypertension, hypercholesterolemia) and are risk
factors for chronic kidney disease, but not associated
with the activity or severity of the disease [5].

Antiphospholipid antibodies can cause prolon-
gation of phospholipid-dependent coagulation disor-
ders, although patients with rheumatic diseases are
at higher risk of thromboembolic complications
rather than bleeding. The clinical significance of aPL
in RA is not determined, although the frequency of
detected antibodies to cardiolipin is often higher than

rowth/weight

in healthy people. The presence of these antibodies is
considered to be a nonspecific marker of the activated
immune system [8]. We were unable to establish a
reliable relationship between aPL-IgG/IgM and the
presence of venous thrombosis in patients with RA
in the anamnesis (p > 0.05). However, according
to Yusuf H.R. et al. (2014), autoimmune diseases,
including RA, may be associated with an increased
risk of venous thromboembolism among hospitalized
patients [16], which may presumably be associated
with the intake of glucocorticoids.

At the final stage of the study, a multivariable
analysis of variance was performed to compare the
studied parameters (ANGPTL3, ANGPTL4, aPL)
depending on eGFR in groups of RA patients with/
without signs of metabolic. Significant differences
in the level of ANGPTL3 (F = 8.86, p = 0.0034)
and ANGPTL4 (F = 29.6, p < 0.001), but not aPL
(p > 0,05) were found between RA patients with
varying degrees of severity of metabolic disorders.

The study of the influence of several factors (the
presence of MetS and renal dysfunction) on the level
of ANGPTL3 in RA patients showed that these factors
and their interactions can explain an insignificant
variability of ANGPTL3 (R?=0.11), which indicates
a low quality of the model.

While studying the influence of the selected factors
on the level of ANGPTL4, a more pronounced
difference in the level of ANGPTL4 was noted in
the presence of metabolic disorders in groups of RA
patients with varying degrees of renal dysfunction.
Nevertheless, the considered factors and their
interactions, although allowing to explain a significant
part of the variability in ANGPTL4 (R? = 0.32), also
did not make this model significant (p = 0.1).

We differentiated RA patients into patients with
high or optimal eGFR (>89 ml/min) and patients
with reduced eGFR (< 89 ml/min) when combining
groups of RA patients with varying degrees of renal
dysfunction (group II and group III). Multivariable
analysis of variance using the new characteristics
showed a significant increase in serum ANGPTL4 of
RA patients with reduced eGFR (F = 18.5, p < 0.001)
and pronounced metabolic changes (F = 24.2,
p < 0.001). The presence of MetS did not affect the
serum ANGPTLA4 level in RA patients with normal
renal function. The decrease in renal function was
accompanied by significantly increased ANGPTL4
that was more noticeable in the group of RA patients
with MetS (F =5.76, p = 0.176).

Thus, only two factors (renal dysfunction and
the presence of MetS) had a direct effect on the
ANGPTLA4 level in RA patients, which could describe
the variability of this sign in more than 30% of cases.
The squared multiple correlation coefficient (R?) in
this model was 0.33.
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Conclusion

for developing effective therapeutic methods lowering

the progression of arthritis, metabolic syndrome and
cardio-renal complications, thereby improving the
quality of life of RA patients .

Chronic rheumatoid inflammation and the
combination of RA with MetS potentiate development
of renal dysfunction, noted according to our data in
78.5% of patients, being accompanied by increased
level of serum ANGPTL types 3 and 4 of patients.

ANGPTL type 4 should be considered as a key
factor bridging the development of renal dysfunction
and metabolic changes caused by rheumatoid
inflammation. A better understanding of the actions
and mechanisms of ANGPTL may be of high priority
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