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Abstract: Relevance. Among all rheumatological diseases, rheumatoid arthritis (RA)
accounts for 3% of cases, and the number of such patients is growing. RA is characterized by systemic
vascular lesion (angiopathy), characterized by the international Chapel Hill classification as "vasculitis
associated with a systemic disease". The purpose of the work: to improve the quality of diagnosis, to
establish new links in pathogenesis and to identify prognostic criteria for the course of vascular lesions
in RA. Materials and methods. 131 RA patients were under observation. The ratio of men and women
was 1: 2, the minimum, moderate and high degrees of disease activity were 1: 2: 1, respectively, the
average age of the examined patients was 45.70 £+ 1.02 years, the duration of clinical manifestation was
9.40 £ 0.68 years, stages I, 11, 1l and IV were diagnosed in 8, 40, 34 and 19% of the number of
patients, respectively. Echocardiography, sonography and ultrasound dopplerography of vessels,
biomicroscopy were performed conjunctiva, morphological examination of nephrobiopaths,
determined integral indices of clinical and instrumental vascular pathology. Results. Systemic
angiopathy was observed in 61%of RA patients, more often in cases of high activity in the presence of
osteoporosis, while the development of skin vasculitis and peripheral vasoneuropathy was closely
related to the level of antibodies to cyclic citrulline peptide in the blood serum, which, along with the
concentration of C-reactive protein, has negative prognostic significance for vascular pathology.
Appearance digital arteritis is determined by the activity of articular syndrome, glomerulonephritis —
a high content of circulating immune complexes in the blood, and the presence of angiopathy reflects
an increase in pressure in the small circle of blood circulation. Conclusions. Patients with RA develop
mesangioproliferative or mesangiocapillary glomerulonephritis in a ratio of 2: 1 with a regular
tubulointerstitialcomponent and a deposit of immunoglobulins and complement components (in stroma
— glomeruli — tubules — vessels), while structural changes in renal vessels are closely related to
clinical and instrumental manifestations of systemic rheumatoid angiopathy. Blood counts of C-
reactive protein are more than 25 mg/l and anti-citrulline antibodies over 40 E/ml are predictive
criteria for systemic vascular pathology and damage to the renal stroma, and severe changes in the
renal tubules are risk factors for high rates of progression of articular syndrome.
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Introduction

Rheumatoid arthritis (RA) is included in the group of systemic autoimmune rheumatic diseases, and
among all rheumatological diseases it accounts for about 3%, and the number of such patients is
growing everywhere. One of the main manifestations of RA is vascular lesion (angiopathy), which
according to the international Chapel Hill classification is characterized as "vasculitis associated with a
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systemic disease” and the clinical and pathogenetic features of which have not been sufficiently
studied.

The aim of the study: to improve the quality of diagnosis, to establish new links in pathogenesis and to
identify prognostic criteria for the course of vascular lesions in RA.

Materials and methods

131 RA patients aged 18 to 69 years (on average 45.70 + 1.02 years), among which there were 26.0%
of men and 74.1% of women. The duration of the disease was 9.40 + 0.68 years, the | degree of its
activity was established in 26.7% of cases, 1l — in 42.8%, 11l — in 30.5%. The arthritis activity index
for 28 joints (DAS) was 4.50 £ 0.10 rel. units; I, I, 111 and 1V X-ray stages of the pathological process
were detected in 7.6, 39.7, 33.6 and 19.1% of cases, respectively; rheumatoid factor seropositivity
(RF) at the time of examination — in 55.7%, for antibodies to cyclic citrulline peptide (aSSR) — in
82.5% of cases. The visceral systemic form of the disease occurred in 25.9% of the number of patients,
the eitonic type of the autonomic nervous system was detected in 72.5% of cases, sympathotonic — in
18.3%, vagotonic — in 9.2%, the vegetative index (the logarithm of the quadratic Kerdo index) was
5.00 £ 0.17 units.

The average values of the Lansbury index (LI) were 131.40 + 4.46 points, the integral severity of
arthritis (SAIl) — 89.00 + 1.85 rel. units, the rate of its progression (PAI) — 1.80 * 0.20 rel.units, RF
parameters in the blood — 15.20 + 2.04 iU/ml, aCCP — 24.30 £ 1.01 E/ml, C-reactive protein (CRP)
— 14.30 £ 0.71 mg/l, immunoglobulin (Ig) G — 17.20 = 0.26 mmol/L, IgM — 2.40 £ 0.04 mmol/L,
circulating immune complexes (CIC) — 131.50 + 5.37 standard units. Systemic osteoporosis was
detected in 74.1% of the patients, tendovaginitis — in 42.0%, spondylopathy — in 38.9%. The nature
of vascular changes in nephrobioptates of 17 RA patients (5 men and 12 women) was analyzed with
chronic kidney disease (rheumatoid glomerulonephritis) aged 32 to 68 years (on average 50.10 + 2.33
years). Patients with secondary AA-amyloidosis of the kidneys were excluded from the analysis.

SAI was calculated using the formula: SAl = LI x DAS. In turn, DAS was determined by the formula:
DAS = [( RI x 0.54) + (J x 0.065) + (InQ x 0,33) + 0,224] x 1,072 + 0,94, where Rl is the Ritchie
index, J is the number of painful joints, Q is the erythrocyte sedimentation rate. PAl was evaluated by
the formula: PAI = [(Rg)2 + S]: T, where Rg — the radiological stage of the disease, S is the sum of
the radiographic signs of the articular syndrome, T is the duration of the clinical manifestation of the
disease. The integral instrumental index of vascular pathology (Y) was determined. At the same time,
each average indicator in the patient <M + SD was estimated at 1 point, M + SD <> M + 2SD — at 2
points, M + 2SD < M + 3SD — at 3 points, > M + 3SD — at 4 points. Y was calculated per patient
according to the formula: Y = (A + 2B + 3C + 4D): E, where A, B, C, D are the number of patients
with 1, 2, 3 and 4 points, respectively, E is the number of indicators. Among the clinical signs
angiopathies in RA patients took into account the presence of skin purpura, Raynaud's syndrome,
telangiectasia, capillaries of the hands and feet, digital arteritis, uveitis, cheilitis, leukocytoclastic
enanthema, antiphospholipid syndrome (AFLS), dyscirculatory encephalopathy, peripheral
vasoneuropathy, glomerulonephritis, arterial peripheral and pulmonary hypertension. The integral
index of clinical severity of the course of vascular pathology of the disease (W) was studied according
to the formula: W = (S: N) x S, where S is the sum of the scores of all clinical signs of the disease, N
is the number of signs, S is the degree of activity of the disease. Patients underwent echocardiography
("AcusonAspen-Siemens”, Germany and "HD-11-XE-Philips", the Netherlands), X-ray examination of
the joints ("Multix-Compact-Siemeps", Germany), sonography of vessels, musculoskeletal system and
internal organs (scanner "Envisor-Philips”, Netherlands), ultrasound dopplerography of vessels
(angiograph "Aplia-XG-Toshiba", Japan), biomicroscopy conjunctival vessels (slit lamp "Haag-
StreitBern-900", Switzerland). The mean pressure in the pulmonary artery (LAD), peripheral and
pulmonary vascular resistance (respectively, PSS) were determined and LSS), intravasal (IV1), total
vassal (OVI) and extravasal indices (EVI), initial diameter of the brachial artery (DI), degree of
vasodilation (VD), diameter during vasodilation (DV) and vascular stress index (ISN) according to the
formula: ISN = PSS: VD. Vascular vegetative index (SVI) was evaluated by the formula: SVI = VI x
PSS. Using the Olympus-AU-640 analyzer (Japan), the levels of RF, CRP, IgG, IgM and CIC in the
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blood serum were studied, the content of aCCP was studied by the enzyme immunoassay method
(reader "PR2100 Sanofi diagnostic pasteur”, France). Nephrobiopsy was performed against the
background of ataralgesia under the control of ultrasound examination of the kidney. The True Cut
technique was used (“real slice™) using a high-speed gun "Biopty-Bard", and histological sections of
kidney tissues were stained with hematoxylin and eosin, alcyan blue (for glycoproteins) and by Van
Gieson (collagen and elastic fibers), a PAS reaction was set. In addition, enzyme immunoassay (with a
peroxidase label) and immunofluorescence methods were used to study kidney tissues. Deposits of
IgA, 1gG, IgM, C3 and Cqgl components of the complement were evaluated (Olympus X40 and
Olympus-AX70-Provis  microscopes, Olympus-DP50  digital video camera). In an
immunohistochemical study with the above markers , we studied fields of view. Vascular damage and
other renal structures (glomeruli, tubules, stroma) were evaluated in points (from 0 to 3). At the same
time, the average damage index (J) was calculated using the formula: J=(a+2b+3c): (a+b +c +
d), where a, b, c are the number of patients with 1, 2 and 3 points, respectively, and d is the number of
patients with the absence of this trait.

Statistical processing of the obtained research results was carried out by computer variational,
nonparametric, correlation, regression, single- (ANOVA) and multivariate (ANOVA/MANOVA)
analysis of variance (programs "Microsoft Excel" and "Statistica-Stat-Soft", USA). The mean values
(M), their standard deviations (SD) and errors, the coefficients of parametric Pearson correlation and
nonparametric correlation were evaluated. Kendall, Brown-Forsyth, Wilcoxon-Rao variance criteria,
multiple regression, differences Student and McNemar-Fisher, reliability of statistical indicators.

Results

61.1% of the RA patients have an integral angiopathy syndrome. These patients are included in the
main group of examined, and the restn38.9% were in the control group. Brown—Forsyth single-factor
analysis of variance and Kendall nonparametric correlation revealed that angiopathy in RA is directly
related to the visceral form of the disease, the presence of systemic osteoporosis and the level of CRP.
In this regard, it can be assumed that the blood value of CRP is > 24 mg/I(> M + SD of RA patients
with angiopathy) is a prognosticative criterion for vascular pathology. According to the McNemar-
Fisher criterion, in the main group of patients there was greater activity of the pathological process, but
less — the degree of bone and joint destruction (radiological stage) of RA. Patients of both groups did
not differ in the frequency of seropositivity by RF and aSSR. It should be noted that in cases of
angiopathy, the visceral form of RA was diagnosed 2.7 times more often and osteoporosis was reliably
detected 30% more often.

Glomerulonephritis was diagnosed in 26.3% of patients, uveitis — in 23.8%, peripheral neuropathy
and pulmonary hypertension (mean pressure > 15 mmHg) — respectively in 21.3%, skin lesions — in
20.0%, Raynaud's syndrome — in 18.8%, arterial hypertension (mean pressure > 115 mmHg) — in
16.3%, digital arteritis — in 12.5%, AFLS — in 8.8%, dyscirculatory encephalopathy — in 6.3%. The
W index was equal to 12.70 £ 0.46 rel. units, and the average number of vascular signs per patient was
1,760 = 0.101 abs. units. The main group of RA patients with angiopathy differed from the control
group by significantly higher (by 17%) DAS indicators, blood level of aCCP (by 22%), The
concentration of CRP (by 25%), IgG and IgM, respectively (by 9%). In RA patients of the main group,
peripheral blood pressure (PAD) indicators were 104.40 + 1.28 mmHg, LAD — 13.00 + 0.34 mmHg,
LAD/PAD — 12.50 £ 0.34 %, PSS — 2.40 + 0.08 din x s x cm-8, LSS — 232.90 + 8.12 din x s X
cm-5, LSS/PSS — 10.80 £ 0.53 %, SVI — 11.70 + 0.66 rel. units, IVI — 2.10 + 0.07 points, OVI —
8.20 % 0.20 points, EVI — 5.10 £ 0.16 points, DI — 4.30 + 0.03 mm, VD — 15.10 + 0.72 %, DV —
5,50 = 0.04 mm, ISN — 1.00 £ 0.072 rel.units. Compared to the control group turned out to be
significantly large — by 14% — the values of the FRET and by 9% — the level of the ratio
LAD/PAD.

Discussion

According to the Brown-Foresight analysis of variance and Kendall's nonparametric correlation
analysis, a relationship was found with the content of aSSR in the blood of the severity of skin and
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peripheral nervous system lesions, with the parameters of DAS — development of digital arteritis,
with the concentration of CIS — glomerulonephritis. In 31.3% of the patients of the main group,
changes in the aorta were found, in 11.3% — common carotid arteries, in 5.0% — internal carotid
arteries, the degree of narrowing of which is influenced by the severity of the course of the articular
process. The LAD/PAD indicator directly depends on DAS parameter, SVI — from the content of
CRP in the blood, OVI — from the RF level. The values of DSI and W are directly correlated with
each other, while there is a significant Brown-Foresight dispersion effect on the level of W
concentrations in the blood of aSSR, IgG and IgM. There is a direct correlation of Pearson values of W
with the content of aSSR in the blood. Taking into account the presented data, it can be assumed that
the aSSR index is > 40 E/ml (> M + SD of patients with angiopathy) is a risk factor for the
development of severe vascular disorders in RA. The ratio of mesangioproliferative and
mesangiocapillary variants of rheumatoid glomerulonephritis was 2 : 1. J of the glomeruli was equal to
0.70 £ 0.058 rel. units, stroma — 1.240 £ 0.067 rel. units, tubules — 0.830 £ 0.079 rel. units, vessels
— 0.430 = 0.050 rel. units. In the interstitium, glomeruli, tubules, vessels, the frequency of localization
of immune deposits was noted, the reliability of the differences of which was confirmed by McNemar's
nonparametric analysis — Fischer. The ratio of deposits of IgA, IgG, IgM, C3 and Clq in the
glomeruliwas8:7:7:3:1,instroma—3:3:3:2:1,tubules—2:3:1:2:1,vessels—4:4:1
: 1 : 1. According to the multifactorial dispersion analysis of Wilcoxon — Rao, the morphological
signs of vascular lesions are influenced by the seropositivity of the disease by RF. To assess the
influence of individual factors of the course of RA on certain morphological vascular signs of
glomerulonephritis, we selected parameters that simultaneously met reliable criteria Brown—Foresight
analysis of variance and Kendall's nonparametric correlation analysis. It turned out that fibrinoid
swelling of the vascular wall directly depends on the duration of the disease, on the stage of RA —
hyalinosis of arterioles, on the seropositivity of the aSSR — IgG deposit in the vessels.

The vascular J index directly correlates with the duration of the disease, the radiological stage of
arthritis and the presence of tendovaginitis, as demonstrated by Kendall's analysis. As shown by the
Brown criterion — Foresight, the degree of lymphohistiocytic vascular infiltration has a direct effect
on the parameters of the PSS, and the severity of IgM deposition in the vessels is inversely correlated
with the glomerular filtration rate. Additionally, the relationship of morphological signs of
vasculopathy in the kidneys with general clinical and instrumental signs of vascular pathology is
analyzed. Thus, the level of fibrinoid swelling of the walls of arterioles depends on the CI indicator,
the formation of arteriosclerosis depends on the ISN, the proliferation of vascular endothelium depends
on the VI, lymphobhistiocytic infiltration and IgA deposit depend on the SVI.

Conclusions

1. Systemic angiopathy is observed in 61% of RA patients, more often in cases of a high degree of
visceral activity with the presence of osteoporosis.

2. The development of skin vasculitis and peripheral vasoneuropathy is closely related to the level of
aSSR in the blood serum, which, along with the concentration of CRP, has negative prognostic
significance in relation to vascular pathology, while the appearance of digital arteritis is determined
by the activity of articular syndrome, glomerulonephritis — a high content of CIC in the blood, and
the presence of angiopathy reflects an increase in pressure in the small circle of blood circulation.

3. Patients with RA develop mesangioproliferative or mesangiocapillary glomerulonephritis in a ratio
of 2: 1 with a regular tubulointerstitial component and vascular deposition of IgA, IgG, IgM, C3
and Clg; at the same time, structural changes in renal vessels are closely related to clinical and
instrumental manifestations of systemic rheumatoid angiopathy.

4. In the future, timely diagnosis of angiopathy and further prediction of its course in RA patients will
be relevant for subsequent rehabilitation measures, and the assessment of the nature of vascular
pathology may have practical significance as risk factors for certain extravasal signs of the disease.
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