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Abstract. Vascular and cardiac lesions are the most common lesions in patients with systemic lupus erythema-
tosus. They also top the list of mortality reasons in patients with systemic lupus erythematosus and yet have to be ad-
dressed individually.

Objective. To characterize and clarify the prevalence of vascular and cardiac lesions that are pathogenetically
associated with systemic lupus erythematosus.

Materials and methods. 370 patients (331 women and 39 men) were included in the study with a prior strati-
fication by age, systemic lupus erythematosus duration and its degree of severity. The patients were comprehensively
examined and diagnosed according to the requirements of modern medicine. In particular, the patients were subjected to
electrocardiography, echocardiography, ultrasonography of lower limb veins and aortic arch branches, blood pressure
monitoring, Holter monitoring, capillaroscopy, as well as ophthalmoscopy. The obtained data was processed in Mi-
crosoft Excel by means of descriptive statistics, ¥2 test and z-test for comparing two proportions; the relationship was
considered to be statistically significant when p < 0.05.

Results and discussion. 350 patients (94.60%) with systemic lupus erythematosus had vascular and cardiac le-
sions, especially Raynaud syndrome, atherosclerosis, retinal angiopathy, livedo reticularis, hemorrhagic vasculitis,
capillaritis, varicose veins, venous thrombosis, post-thrombotic syndrome, lymphedema, venous ulcers, thrombophlebi-
tis, secondary hypertension, primary hypertension, pulmonary hypertension, myocarditis, mitral insufficiency, aortic
insufficiency, tricuspid insufficiency, atherosclerotic heart disease, ischemic heart diseases: stable angina, old myocar-
dial infarction, cardiomyopathy. Of these lesions, Raynaud syndrome, capillaritis, hemorrhagic vasculitis, stable angina,
retinal angiopathy, livedo reticularis, atherosclerosis, venous thrombosis, pulmonary hypertension, secondary hyperten-
sion, myocarditis were pathogenetically associated with systemic lupus erythematosus. Other lesions were induced by
co-occurring circulatory system diseases, since there were no relationship between their prevalence and the severity
degree of the underlying disease (systemic lupus erythematosus). The patients with systemic lupus erythematosus were
predominantly diagnosed with stage II Reynaud syndrome, and it affected mostly hand fingers. The intima-media
thickness ranged from 8.0 mm to 14.9 mm. The retinal angiopathy was of the first degree of severity, livedo reticularis
predominantly affected lower limbs (legs). All patients had cutaneous form of hemorrhagic vasculitis (first degree of
severity), and capillaritis affected hands. The venous thrombosis was observed at tibia and popliteal vein segments. The
secondary hypertension was of first degree of severity, pulmonary hypertension was asymptomatic (first degree of se-
verity), myocarditis was mild, and stable angina was of functional class II. The lesions that were pathogenetically asso-
ciated with systemic lupus erythematosus had their own factors of prevalence: Raynaud syndrome was significantly
more prevalent in women and patients aged 18 to 24, retinal angiopathy, livedo reticularis and secondary hypertension
were significantly more prevalent in women and patients with the disease duration of more than 10 years. The venous
thrombosis and stable angina were significantly more prevalent in elderly patients and patients with the disease duration
of more than 10 years. Myocarditis was significantly more prevalent in men; atherosclerosis and pulmonary hyperten-
sion were significantly more prevalent in elderly patients.

Keywords: systemic lupus erythematosus, cardiac lesions, vascular lesions, characteristics, prevalence.

Introduction. Systemic lupus erythematosus  tion. The latter produces lesions in almost all human
(SLE) is a connective tissue disease occurring based on  organs [8]. In particular, vascular and cardiac lesions are
genetically induced imperfection of immunoregulatory  the most prevalent lesions in patients with SLE. They
processes that leads to the formation of multiple autoanti-  also top the list of mortality reasons in patients with SLE
bodies and the emergence of immunocomplex inflamma-  [10].
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Topicality. The specific vascular and cardiac le-
sions that are directly induced by systemic lupus erythe-
matosus — autoimmune inflammation, activation of ather-
osclerotic process, antiphospholipid syndrome, etc. —
have not been identified in previous studies yet [13, 16,
18]. The relationships between age, sex of patients, dura-
tion of the underlying disease and the spectrum of SLE-
induced cardiac and vascular lesions have also not been
studied enough.

Objective. To characterize and clarify the preva-
lence of vascular and cardiac lesions that are pathogenet-
ically associated with systemic lupus erythematosus.

Materials and methods. Having obtained writ-
ten consents to participate in comprehensive examina-
tions in accordance with the principles of Helsinki Hu-
man Rights Declaration, Council of Europe Convention
on Human Rights and Biomedicine, the relevant laws of
Ukraine and other international instruments, after stratifi-
cation by SLE diagnosis, we randomly chose 370 patients
(331 women (89.46%) and 39 men (10.54%). All en-
rolled patients were diagnosed with SLE in accordance
with the Order of the Ministry for Health of Ukraine No.
676 of October 12, 2006 "On the Approval of Protocols
for the Provision of Medical Care under the Rheumatolo-
gy Specialty" (as amended by Orders No. 263 of April
11, 2014, No. 762 of November 20, 2015), recommenda-
tions of the European League against Rheumatism (2019)
and American College of Rheumatology (2010, 2012).
They received treatment in 2010-2018 at the Rheumatol-
ogy Department of Lviv Regional Clinical Hospital, the
clinical base of the Departments of Internal Medicine No.
1 and No. 2 of Danylo Halytsky National Medical Uni-
versity.

SLE patients were stratified into groups by: 1)
age, in accordance with the World Health Organization
classification (2015) — young age group (aged 18-44, 204
patients), middle age group (aged 45-59, 153 patients),
and old age group (aged 60-75, 13 patients); 2) duration
of the disease — less than a year (21 patients), 1-5 years
(133 patients), 5-10 years (78 patients) and more than 10
years (138 patients).

Comprehensive clinical, laboratory and instru-
mental examinations of the circulatory system lesions
were held in accordance with the Order of the Ministry
for Health of Ukraine of July 3, 2006 No. 436 "On the
Approval of Protocols for the Provision of Medical Care
under Cardiology Specialty" (as amended by Orders No.
384 of May 24, 2012, No. 455 of July 2, 2014). We con-
sidered passport information, patients’ complaints, anam-
neses of the disease and their lives obtained through a
comprehensive objective examination, as well as the
results of additional laboratory and instrumental examina-
tions. The latter included electrocardiography (ELI 230
Resting ECG, Mortara Instrument, USA), echocardiog-
raphy (standard procedure on Samsung H-60 ultrasound
scanner (South Korea) with a cardiovascular transducer
in one-dimensional, two-dimensional and Doppler echo-
cardiography modes (with pulsed-wave spectral Doppler,
as well as color Doppler blood flow detection)), ultraso-
nography of the lower limb veins and the aortic arch
branches (Samsung H-60 ultrasound scanner with LF 5-
13 linear transducer), bicycle ergometer test according to
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the well-known method at the Seca bicycle ergometer
(Germany) in sitting position with electrocardiogram
registration on 6-channel 6-NEK-4-01 ECG (Germany),
daily blood pressure monitoring according to standard
protocol (ABPM-04 monitor (Meditech, Hungary)),
Holter monitoring according to standard protocol
(BI6600-12 Holter ECG monitor (Heaco, United King-
dom)), nailfold capillaroscopy test (carried out at the
fourth digit of the left hand using M-70 capillaroscope),
as well as ophthalmoscopy (using Model 2B Slit Lamp
(Ukraine), after administering atropine sulfate 1.0%, 5.0
ml).

All patients with SLE were stratified into five
groups based on the evaluation of SLE activity (SLEDAI
scores): seven patients with inactive SLE (SLEDAI = 0),
61 patients with the mild activity of SLE (SLEDAI =1 to
5), 158 patients with the moderate activity of SLE
(SLEDAI = 6 to 10), 104 patients with the high activity
of SLE (SLEDAI = 11 to 19), and 40 patients with the
very high activity of SLE (SLEDAI > 20).

The research was conducted in three phases. At
the first step of the first phase, all patients with SLE were
diagnosed with specific cardiac and vascular lesions to
identify their nature and prevalence. At the second step of
the first phase, we identified those lesions that were path-
ogenetically associated with SLE. In the second phase,
we characterized vascular and cardiac lesions that were
pathogenetically associated with SLE. In the third phase,
we clarified relationships between their prevalence and
sex (first step), age (second step) and duration of the
disease (third step).

The obtained data were processed in Microsoft
Excel by means of descriptive statistics, y2 test, and z-test
for comparisons of two proportions; the relationships
were considered to be statistically significant when p <
0.05.

Results. The first phase consisted of two con-
secutive steps, where the first step was to determine the
prevalence of all the circulatory system lesions in patients
with SLE, and the second step was to determine relation-
ships between disease activity and the prevalence of
lesions with a view to identifying lesions that were path-
ogenetically associated with SLE.

Having examined complaints, anamneses, the
results of clinical, laboratory, and instrumental examina-
tions, we detected multiple vascular and cardiac lesions
in patients with SLE. According to the results obtained in
the first step, vascular and cardiac lesions were detected
in 350 patients with SLE (94.60%). The most prevalent
type of vascular lesions was Raynaud syndrome since it
was detected in 201 patients (54.32%). Other vascular
lesions occurred with the following prevalence: athero-
sclerotic vascular lesions were detected in 32 patients
with SLE (41.03%), retinal angiopathy — in 131 patients
(35.41%), livedo reticularis — in 99 patients (26.76%),
hemorrhagic vasculitis — in eight patients (2.16%), capil-
laritis — in twelve patients (3,24%). Varicose veins of the
lower extremities were diagnosed in 45 patients
(12.16%), peripheral venous thrombosis — in 24 patients
(6.49%), post-thrombotic syndrome — in 21 patients
(5.67%), lymphedema — in eleven patients (2.97%), ve-
nous ulcers — in two patients (0.54%), and thrombophle-
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bitis — in one patient with SLE (0.27%).

Secondary hypertension was detected in 124 pa-
tients with SLE (33.51%), and primary hypertension — in
36 patients (9.73%). Pulmonary hypertension was detect-
ed in 62 patients with SLE (22.55%).

Myocarditis (133 patients, 35.95%) was the most
prevalent diagnosed type of cardiac lesions. Acquired
heart defects, especially mitral insufficiency, were detect-
ed in 159 patients with SLE (42.97%). Tricuspid insuffi-
ciency was detected in 27 patients (7.30%). and aortic
insufficiency was detected in 20 patients (5.42%). Ather-
osclerotic heart disease was detected in 34 patients with
SLE (9.19%). Stable angina, a form of ischemic heart
disease, was detected in five patients (1.35%), old myo-
cardial infarction — in two patients (0.54%), and cardio-
myopathy — in three patients (0.81%).
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According to our data, cardiac and vascular le-
sions were detected in almost every patient with SLE
(94.60%). The most prevalent type of lesions was Ray-
naud syndrome. More than a third of patients had athero-
sclerosis, myocarditis, retinal angiopathy, and secondary
hypertension. The least prevalent lesions were cardiomy-
opathy, venous ulcers, and thrombophlebitis (< 1.00%).

The second step of this phase dealt with the rela-
tionships between the prevalence of the circulatory sys-
tem lesions and SLE activity. In order to identify those
relationships, we studied the prevalence of each vascular
and heart lesion in combination with SLE activity. Thus,
we performed statistical analysis to determine y2 and test
the null hypothesis that the observed random value obeys
a certain theoretical law of distribution. The results are
presented in Table 1.

Table 1
Prevalence of Vascular and Cardiac Lesions in Patients with Systemic Lupus Erythematosus and
Their Relationship with SLE activity
SLE patients, | SLE patients, SLE patients, |SLE patients, SLE patients,
. . . i, . . very high
no activity mild activity | moderate activity | high activity activity
No Vascular and cardiac according to | according to according to | according to according to
* [lesions SLEDALI, SLEDALI, SLEDALI, SLEDALI,
n=7 n=>61 n=158 n=104 SLE_DAI’
n =40
n % n % n % n % n %
1 |Raynaud syndrome 4 | 57.14 23 37.71 70 44.30 | 71| 68.27 | 33| 82.50
2 |Atherosclerosis n=2 n=1 n=33 n=36 n=6
0 0.00 0 0.00 15 4546 |11] 30.56 | 6 | 100.00
3 |[Retinal angiopathy 2 | 28.57 12 19.67 47 29.75 | 47| 45.19 | 23| 57.50
4  |Livedo reticularis 2 | 28.57 10 16.39 31 19.62 | 36| 34.61 | 20| 50.00
5  |Hemorrhagic vasculitis 0 0.00 0 0.00 0 0.00 | 2| 192 6 15.00
6  [Capillaritis 0 0.00 0 0.00 1 0.63 | 1| 096 | 10| 25.00
7 [Varicoseveinsofthelower| o 1 o9 | 12 | 1967| 15 | 949 |15] 1442 | 3| 7.50
extremities
8  |Venous thrombosis 0 0.00 2 3.28 9 570 | 4| 3.85 9 22.50
9  [Post-thrombotic syndrome | 0 0.00 1 1.64 9 5.70 | 10] 9.61 1 2.50
10  [Lymphedema 0 0.00 0 0.00 3 1.90 | 7| 6.73 1 2.50
11 [Venous ulcers 0 0.00 0 0.00 1 0.63 | 0| 0.00 1 2.50
12 [Thrombophlebitis 0 0.00 0 0.00 0 0.00 | 0| 0.00 1 2.50
13 |Secondary hypertension 0 0.00 9 14.75 58 36.71 | 37| 35.58 | 18| 45.00
14 |Primary hypertension 1 14.29 7 11.48 14 886 | 8 | 7.69 6 15.00
15  |Pulmonary hypertension n=3 n=4l n=115 n-78 n=38
0 0.00 6 14.63 29 2528 [12] 1539 | 15] 3947
16  Myocarditis 2 | 28.57 13 21.31 53 33.54 |44 42.31 | 21| 52.50
17  Mitral insufficiency 2 | 28.57 27 44.26 71 44.94 |41] 39.42 | 18] 45.00
18  [Tricuspid insufficiency 0 0.00 5 8.20 13 823 | 6| 577 3 7.50
19 |Aortic insufficiency 0 0.00 2 3.28 9 570 | 5] 4.85 3 7.50
20  fAtherosclerotic heart 0000 | 1 |1e4a| 17 [1076]9]| 865 | 7| 17.50
disease
21 [IHD: stable angina 0 0.00 0 0.00 1 0.63 | 0| 0.00 4 10.00
2, HD: old myocardial 0 lo000| o |o000| 1 |o63|[1]| 09 |0]| 000
infarction
23  |Cardiomyopathy 0 0.00 2 3.28 1 0.63 | 0] 0.00 |0 0.00

As shown in Table 1, there was a statistically
significant relationship between the activity of SLE and
the prevalence of Raynaud syndrome (¥2 = 34.15, p =
0.00), between the prevalence of atherosclerosis and the
activity of SLE (y2 = 12.61, p=0.01), between the preva-
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lence of retinal angiopathy and the activity of SLE (y2 =
21.85, p = 0.00). The prevalence of livedo reticularis
depended on the activity of SLE (the relationship was
statistically significant: 2 = 21.77; p = 0.00). We found a
statistically significant relationship between SLE activity
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and the prevalence of hemorrhagic vasculitis (y2 = 36.19,
p = 0.00), between SLE activity and the prevalence of
capillaritis (2 = 67.77, p = 0.00). There was no statisti-
cally significant relationship between the prevalence of
varicose veins of the lower extremities and the activity of
SLE (2 = 6.55, p = 0.16). The %2 coefficient indicated
statistically significant relationship between the preva-
lence of peripheral venous thrombosis and the activity of
SLE (¥2 = 19.79, p = 0.00). There were no statistically
significant relationships between the prevalence of post-
thrombotic syndrome and the activity of SLE (y2 = 6.05,
p = 0.20), the prevalence of lymphedema and the activity
of SLE (x2 = 7.84, p = 0.10), the prevalence of venous
ulcers and the activity of SLE (32 = 3.82, p = 0.43), the
prevalence of thrombophlebitis and the activity of SLE
(x2 = 8.27, p = 0.08). There was a statistically significant
relationship between the prevalence of secondary hyper-
tension and SLE activity (2 = 13.00, p = 0.01). There
was no statistically significant relationship between the
prevalence of primary hypertension and SLE activity (2
=2.27, p = 0.69) and was a statistically significant rela-
tionship between the prevalence of pulmonary hyperten-
sion and SLE activity (2 = 11.34, p = 0.02). We found
the relationship between the prevalence of myocarditis
and SLE activity to be statistically significant (2 =
12.82, p = 0.01). However, there were no statistically
significant relationships between the prevalence of mitral
insufficiency and the activity of SLE (2 = 148, p =
0.83), the prevalence of tricuspid insufficiency and the
activity of SLE (32 = 1.19, p = 0.88), the prevalence of
aortic insufficiency and the activity of SLE (x2 = 2.04, p
= 0.73). There was no statistically significant relationship
between the prevalence of atherosclerotic heart disease
and SLE activity (x2 = 8.69, p = 0.07). However, we
found the relationship between the prevalence of stable
angina and the activity of SLE to be statistically signifi-
cant (y2 = 25.41, p = 0.00). There were no statistically
significant relationships between the prevalence of old
myocardial infarction and the activity of SLE (y2 = 0.95,
p = 0.92), the prevalence of cardiomyopathy and the
activity of SLE (¥2 =5.92, p=0.21).

Based on these results, we concluded that the
Raynaud syndrome, capillaritis, hemorrhagic vasculitis,
stable angina, retinal angiopathy, livedo reticularis, ath-
erosclerosis, venous thrombosis, pulmonary hyperten-
sion, secondary hypertension, and myocarditis were path-
ogenetically associated with SLE. The other lesions were
co-occurring circulatory system diseases, since there
were no relationships between rise in their prevalence and
the progression of the underlying disease (SLE).

The results obtained at the first phase of the
study indicated that vascular and cardiac lesions occurred
in 350 (94.60%) patients with SLE. The prevalence of
Raynaud syndrome, capillaritis, hemorrhagic vasculitis,
stable angina, retinal angiopathy, livedo reticularis, ath-
erosclerosis, venous thrombosis, pulmonary hyperten-
sion, secondary hypertension, and myocarditis rose with
SLE progression, so we concluded they could be consid-
ered to be pathogenetically associated with SLE.

The revealed fact highlighted the need for an ad-
ditional general characterization of vascular and cardiac
lesions that were pathogenetically associated with SLE.

ISSN 2521-1455 (Print)

ISSN 2523-4250 (Online)

The second phase of the study was dedicated to this char-
acterization. The third phase was dedicated to the identi-
fication of prevalence characteristics in combination with
sex (first step), age (second step) of patients and the dura-
tion of SLE (third step).

The second phase. Raynaud syndrome was de-
tected in 149 out of 201 cases on the second — fifth digits
(74.13%), and in 52 out of 201 cases on the first — third
digits (25.87%). 55 patients with Raynaud syndrome
(27.36%) were diagnosed with the first (angiospastic)
stage of the lesion. 146 patients with Raynaud syndrome
(72.64%) were diagnosed with the second (angioparalyt-
ic) stage. There were no patients with the third (digital
ulcers) stage.

Atherosclerosis was characterized by the thick-
ness of the intima-media, where half of patients (50.0%)
had this measure within 10.0-11.0 mm, 20.0% of patients
had this measure within 8.0-10.0 mm, other 20.0% pa-
tients had this measure within 11.0-14.9 mm, in 5.0% of
patients this measure was 8.0 mm, in other 5.0% of pa-
tients it was greater than 14.9 mm. Initial manifestations
of retinal angiopathy (stage I) were detected in 94 pa-
tients (71.76%). The moderate activity of retinal angiopa-
thy (stage II) was detected in 33 patients (25.19%). The
most severe activity of retinal angiopathy (stage III) was
detected in four patients (3.05%). In the vast majority of
cases, livedo reticularis was detected on the legs (70
patients, 70.71%), in some cases — on the hands (15 pa-
tients, 15.15%), as well as on the hips and forearms (14
patients, 14.14 %). All (100.0%) cases of hemorrhagic
vasculitis belonged to the cutanecous form of the disease
and were of mild severity. Capillaritis was detected in 12
patients with SLE, and it affected in nine cases their
hands (75.00%), in two cases — torso (16.67%) and in one
case — forearms (8.33 %). We found 7 cases of superficial
venous thrombosis (in tibia muscles, 29.17%) and 17
cases of deep venous thrombosis (in 14 patients with
popliteal segment (58.33%), in three patients with iliac-
femoral segment (12.50 %)). Out of all patients, eight
patients had obstructive lesions (33.33%), and 16 patients
had parietal lesions (66.67%).

Secondary hypertension was characterized by
blood pressure measures. In particular, stage I hyperten-
sion was detected in 86 patients with SLE (69.35%),
stage II hypertension was detected in 36 patients
(29.03%), and stage III hypertension was detected in two
patients (1.61%). Stage I asymptomatic pulmonary hyper-
tension was detected in 52 patients with SLE (83.87%).
Nine patients (17.31%) were diagnosed with stage II
pulmonary hypertension, and one patient (1.92%) was
diagnosed with stage III pulmonary hypertension.

Mild mmyocarditis with the stages 0-I cardiac
insufficiency was detected in 80 patients (60.15%). Mod-
erate myocarditis with stages I-IIA cardiac insufficiency
occurred in 49 patients with SLE (36.84%). Severe myo-
carditis with manifestations of stage Il A-B cardiac insuf-
ficiency and/or cardiac arrhythmias and conduction dis-
turbances was detected in four patients (3.01%). Patients
with stage III cardiac insufficiency were not detected.
Stable angina in all five patients was graded as moderate
(functional class II).

Summarizing the results, we concluded that
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most patients had stage II Raynaud syndrome. It affected
hand digits; the thickness of the intima-media ranged
from 8.0 mm to 14.9 mm. Most patients had stage I reti-
nal angiopathy with initial manifestations. Livedo reticu-
laris affected mostly legs. The mild cutaneous form of
hemorrhagic vasculitis prevailed. Capillaritis affected
mostly hands. Thrombosis of the popliteal vein prevailed.
Most patients had stage I secondary hypertension. Pul-
monary hypertension was predominantly asymptomatic

(stage 1). Mmyocarditis was predominantly graded as
mild, and stable angina was graded as moderate (func-
tional class II).

The third phase. The results of the first step of
this phase are presented in Table 2. This step dealt with
identification of prevalence characteristics (of the vascu-
lar and cardiac lesions that were pathogenetically associ-
ated with SLE) in combination with sex.

Table 2

Prevalence Characteristics of Vascular and Cardiac Lesions in Combination with the Sex of Patients with
Systemic Lupus Erythematosus

Patients with systemic lupus erythematosus
No. Cardiac and vascular lesions ngen, M_en,
n =331 n=239
n % n %
1 Raynaud syndrome 185 55.89 16 * 41.03
. n=77 n=1
2 Atherosclerosis 31 4026 1 100.00
3 Retinal angiopathy 125 37.76 6 * 15.39
4 Livedo reticularis 94 28.40 S5* 12.82
S Hemorrhagic vasculitis 7 2.11 1 2.56
6 Capillaritis 12 3.63 0 0.00
7 Venous thrombosis 21 6.34 3 7.69
8 Secondary hypertension 118 35.65 6 * 15.39
. n =247 n=28
9 Pulmonary hypertension 53 2343 n 1229
10 Myocarditis 113 34.14 20 * 51.28
11 IHD: stable angina 4 1.21 1 2.56

Note: * - statistically significant difference in the number of cases in women and men (p <0.05).

Raynaud syndrome prevalence was significantly
higher in women than in men with SLE (185 cases
(55.89%) versus 16 cases (41.03%), respectively). Ather-
osclerosis was detected in 31 women (40.26%) and one
man (100.00%), with no statistically significant differ-
ence between groups. Retinal angiopathy prevalence was
significantly higher in women than in men (125 cases
(37.76%) versus six cases (15.39%), respectively, p
<0.05). Livedo reticularis prevalence was also higher in
women than in men (94 women (28.40%) versus five
men (12.82%), p <0.05). The hemorrhagic vasculitis
prevalence was almost the same in women and men (sev-
en cases (2.11%) versus one case (2.56%), respectively).
Capillaritis was detected in twelve women (3.63%), but it
was not detected in any men at all. Venous thrombosis
was detected in 21 women (6.34%) and three men
(7.69%). There were no statistically significant differ-
ences between prevalence in women and men for hemor-
rhagic vasculitis, capillaritis, and venous thrombosis (p >
0.05).

Secondary hypertension prevalence was signifi-
cantly higher in women (118 women (35.65%) versus six
men (15.49%), p <0.05). Pulmonary hypertension was
detected in 58 women (23.48%) and four men (14.29%),
with no statistically significant difference (p > 0.05).

On the contrary, myocarditis prevalence was
significantly higher in men that in women (113 women
(35.65%) versus 20 men (51.28%), p <0.05). Stable angi-
na prevalence was equal in women and men (four women
(1.21%) versus one man (2.56%), p > 0.05).
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The findings indicated that Raynaud syndrome,
retinal angiopathy, livedo reticularis, and secondary hy-
pertension were more prevalent in women than in men,
and myocarditis was more prevalent in men than in wom-
en.

The results of the second step of this phase of the
study are presented in Table 3. This step dealt with iden-
tification of prevalence characteristics (of the vascular
and cardiac lesions that were pathogenetically associated
with SLE) in combination with patients’ age. The young
age group was subdivided into two subgroups: young age
subgroup I (18 to 24 years, 42 patients) and young age
subgroup II (25 to 44 years, 162 patients).

The obtained data indicated that Raynaud syn-
drome prevailed in the young age subgroup I (27 cases,
64.29%). The Raynaud syndrome prevalence was lower
in the young age subgroup II (90 cases, 55.56%) and the
middle age group (79 cases, 51.63%). The lowest preva-
lence of Raynaud syndrome was detected in the old age
group (five cases, 38.46%), but the difference was statis-
tically significant only for the young age subgroup II.
Atherosclerotic vascular lesions were detected in the
young age subgroup II (19 cases, 42.22%), the middle
age group (11 cases, 52.38%), and in two patients of the
old age group (2 cases, 100.00%), but the differences
were not statistically significant. Retinal angiopathy was
detected in the young age subgroup I (seven cases,
16.67%), the young age subgroup II (59 cases, 36.42%),
the middle age group (59 cases, 38.56%), and the old age
group (six cases, 38.46%).
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Prevalence Characteristics of Vascular and Cardiac Lesions in Combination with the Age of Patients with
Systemic Lupus Erythematosus

Patients with systemic lupus erythematosus
Young age group,
n =204 Middle age group, | Old age group
No. | Cardiac and vascular lesions | Young age subgroup | Young age subgroup n=153 ’ n=13 ’
) 1L,
n=42 n=162
n % n % n % N %
1 |Raynaud syndrome 27 64.29 90 55.56 79 51.63 5* | 38.46
2 |Atherosclerosis n=10 n =45 n=21 n=2
0 0.00 19 * 42.22 11* 52.38 2* |100.00
3 [Retinal angiopathy 7 16.67 59 36.42 59 38.56 6 46.15
4 |Livedo reticularis 9 21.43 53 32.72 33# 21.60 4 30.77
5 |Hemorrhagic vasculitis 1 2.38 4 2.50 3 1.96 0 0.00
6 |Capillaritis 3 7.14 4 2.50 5 3.27 0 0.00
7 [Venous thrombosis 1 2.38 5 3.09 16 # 10.46 2*#| 15.39
8 |Secondary hypertension 12 28.57 57 35.19 51 33.33 4 30.77
9 |[Pulmonary hypertension n=33 n =120 n=114 n=38
5 15.15 16 13.33 34 # 29.83 |7~*# 87.50
10 Myocarditis 16 38.10 61 37.65 50 32.68 6 46.15
11 [THD: stable angina 0 0.00 0 0.00 0 0.00 |5~*# 38.46
Notes:

* - statistically significant difference in the number of cases in the young age subgroup I and others (p <0,05);
# - statistically significant difference in the number of cases in the young age subgroup II and others (p <0,05);
~ - statistically significant difference in the number of cases in the middle age group and others (p <0,05).

No statistically significant differences were
found between these groups. There were isolated cases of
hemorrhagic vasculitis (one patient in the young age
subgroup I (2.38%), four patients in the young age sub-
group II (2.50%), three patients in the middle age group
(1.96%)) and capillaritis (three patients in the young age
subgroup I (7.14%), four patients in the young age sub-
group II (2.50%), five patients in the middle age group
(3.27%)) in all age groups. There were no cases of hem-
orrhagic vasculitis and capillaritis in the old age group.
Peripheral venous thrombosis was significantly more
prevalent in the old age group (2 cases, 15.39%) than in
the young age subgroup I (2.38%), the young age sub-
group II (3.09%) or the middle age group (10.46%).

Secondary hypertension was almost equally
prevalent in each age group (12 cases in the young age
subgroup I (28.57%), 57 cases in the young age subgroup
II (35.19%), 51 cases in the middle age group (33.33%),
and 4 patients in the old age group (30.77%)). Pulmonary
hypertension was more prevalent in elderly patients: five
cases (15.16%) were detected in the young age subgroup
I, 16 cases (13.33%) were detected in the young age
subgroup II, 34 cases were detected in the middle age
group (29.83%), and seven cases (87,50%) were detected
in the old age group.

Myocarditis was also equally prevalent in each
age group (16 patients in the young age subgroup I
(38.10%), 61 patients in the young age subgroup II
(37.65%), 50 patients in the middle age group (32.68%)
and 6 patients in the old age group (46.15%)). Stable
angina was significantly prevalent only in elderly patients
(five patients of the old age group (38.46%); it was not

detected in other age groups.

Summarizing the results, we concluded that
Raynaud syndrome was more prevalent in patients aged
18 to 24. Other pathogenetically associated with SLE
types of lesions; especially atherosclerosis, venous
thrombosis, pulmonary hypertension and stable angina
were more prevalent in elderly patients with SLE.

The results of the third step of this phase of the
study are presented in Table 4. This step dealt with iden-
tification of prevalence characteristics (of the vascular
and cardiac lesions that were pathogenetically associated
with SLE) in combination with the duration of the under-
lying disease. The obtained data indicated that Raynaud
syndrome was significantly less prevalent in patients with
the SLE duration of less than one year (seven cases,
33.33%) than in patients with the SLE duration of 1-5
years (72 cases, 54.14%), the SLE duration of 6-10 years
(46 cases, 58.97%), and the SLE duration of more than
10 years (76 cases, 55.07%), Atherosclerosis was detect-
ed in one patient (100%) with the SLE duration of less
than 1 year. This type of lesions was also detected in
eight patients with the SLE duration of 1-5 years
(44.44%), in 7 patients with the SLE duration of 6-10
years (22.58%), and in 16 patients with the SLE duration
of more than 10 years (57.14%). Retinal angiopathy was
more prevalent in patients with the SLE duration of more
than 10 years (58 cases, 42.03%). It was less prevalent in
patients with the SLE duration of less than 1 year (two
cases, 9.52%). This type of lesions was detected in 43
patients (32.33%) with the SLE duration of 1-5 years, and
in 28 patients (35.90%) with the SLE duration of 6-10
years.
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Table 4
Prevalence Characteristics of Vascular and Cardiac Lesions in Combination with the Duration of Systemic
Lupus Erythematosus

Duration of systemic lupus erythematosus

I;I(:;. Vascular and cardiac lesions Less ;hinzll year, lI-ISZyclaggs, 6-110:y;§rs, More glinll;; years,

N % N % N % N %
1 |Raynaud syndrome 7 33.33 72* | 54.14 46 * 58.97 76 * 55.07
2 |Atherosclerosis n-l n-—18 n=31 n=28

1 100.00 8 44.44 7* 22.58 16" 57.14
3 [Retinal angiopathy 2 9.52 43 * | 32.33 28 * | 35.90 58 *# 42.03
4 |Livedo reticularis 2 9.52 33 24.81 11# 14.10 | 53 *#~ 38.41
5 [Hemorrhagic vasculitis 1 4.76 0* 0.00 3# 3.85 4# 2.90
6 |Capillaritis 2 9.52 9 6.77 0# 0.00 1 *# 0.72
7 [Venous thrombosis 0 0.00 7 5.26 3 3.85 147 10.15
8  |Secondary hypertension 4 19.05 29 21.81 | 34#* | 43.59 ST#* 41.30
9  |Pulmonary hypertension n=9 n =102 n =66 n=98

3 33.33 22 21.57 11 16.67 26 26.53
10 Myocarditis 8 38.10 47 35.34 29 * | 37.18 49 * 35.51
11 [IHD: stable angina 0 0.00 0 0.00 0 0.00 S#HA 3.62

Notes:

* - statistically significant difference in the number of cases in patients with the SLE duration of less than 1

year (p <0.05);

# - statistically significant difference in the number of cases in patients with the SLE duration of 1-5 years

(p <0,05);

~ - statistically significant difference in the number of cases in patients with the SLE duration of 6-10 years

(p <0,05).

The prevalence of livedo reticularis was similar:
it was more prevalent in patients with the SLE duration of
more than 10 years (53 cases, 38.41%), and less prevalent
in patients with the SLE duration of less than one year
(two cases, 9.52%). Livedo reticularis was detected in 33
patients (24.81%) with the SLE duration of 1-5 years, and
in 11 patients (14.10%) with the SLE duration of 6-10
years. Isolated cases of hemorrhagic vasculitis occurred
in each group: one case (4.76%) in patients with the SLE
duration of less than one year, three cases (3.85%) in
patients with the SLE duration of 6-10 years, and four
cases (2.90%) in patients with the SLE duration of more
than 10 years. Capillaritis was more prevalent in patients
with the SLE duration of less than one year (two cases,
9.52%) and 1-5 years (nine cases, 6.77%). It was less
prevalent in patients with the SLE duration of 6-10 years
(0.00%) and more than 10 years (one case, 0.72%). Pe-
ripheral venous thrombosis occurred mainly in patients
with the SLE duration of more than 10 years (14 cases,
10.15%). It was also detected in seven patients (5.26%)
with the SLE duration of 1-5 years and in three patients
(3.85%) with the SLE duration of 6-10 years.

Secondary hypertension was significantly more
prevalent in patients with the SLE duration of 6-10 years
(34 cases, 43.59%) and more than 10 years (57 cases,
41.30%) than in patients with the SLE duration of less
than one year (four cases, 19.05%) or 1-5 years (29 cases,
21.81%). Pulmonary hypertension was detected in three
patients (33.33%) with the SLE duration of less than one
year, in 22 patients (21.57%) with the SLE duration of 1-
5 years, in 11 patients (16.67%) with the SLE duration of
6-10 years, and in 26 patients (26.53%) with the SLE
duration of more than 10 years.

We detected eight cases (38.10%) of myocarditis
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in patients with the SLE duration of less than one year, 47
cases (35.34%) of myocarditis in patients with the SLE
duration of 1-5 years, 29 cases (37.18%) of myocarditis
in patients with the SLE duration of 6-10 years, and 49
cases (35.51%) of myocarditis in patients with the SLE
duration of more than 10 years. The majority of cases of
stable angina were observed in patients with the SLE
duration of more than 10 years (five cases, 3.62%); no
cases of stable angina were detected in other groups of
patients.

Summarizing the results, we concluded that
there were specific, pathogenetically associated with
SLE, vascular and cardiac lesions and their prevalence
rose or fell with the duration of the disease. In particular,
capillaritis was more prevalent in patients with the lowest
duration of SLE, and livedo reticularis, retinal angiopa-
thy, venous thrombosis, secondary hypertension, and
stable angina were more prevalent in patients with the
longest disease duration (more than 10 years).

The findings indicated that there were certain
prevalence characteristics of the pathogenetically associ-
ated with SLE vascular and cardiac lesions. In particular,
Raynaud syndrome was significantly more prevalent in
women and patients aged 18 to 24. Retinal angiopathy,
livedo reticularis and secondary hypertension were signif-
icantly more prevalent in women and patients with the
SLE duration of more than 10 years. Venous thrombosis
and stable angina were more prevalent in patients with
the SLE duration of more than 10 years. Myocarditis was
more prevalent in men. Atherosclerosis and pulmonary
hypertension were more prevalent in elderly patients with
SLE.

Discussion of results. The prevalence rate of the
circulatory system lesions in patients with SLE was as
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high as 94.60%. This rate is consistent with the results of
other studies where the prevalence rate of the circulatory
system lesions in patients with SLE was somewhat lower,
though (it ranged from 52.00% to 89.00%) [18]. The
spectrum of the detected lesions includes: Raynaud syn-
drome, atherosclerosis, retinal angiopathy, livedo reticu-
laris, hemorrhagic vasculitis, capillaritis, varicose veins
of the lower extremities, venous thrombosis, post-
thrombotic syndrome, lymphedema, venous ulcers,
thrombophlebitis, secondary hypertension, primary hy-
pertension, pulmonary hypertension, myocarditis, mitral
insufficiency, tricuspid insufficiency, aortic insufficiency,
atherosclerotic heart disease, stable angina, old myocar-
dial infarction, cardiomyopathy. The determined preva-
lence rates for a number of lesions, especially Raynaud
syndrome [5, 6], atherosclerosis [12], hemorrhagic vascu-
litis [4], retinal angiopathy [1, 7], primary hypertension
[2, 6], pulmonary hypertension [15, 17], myocarditis [3,
6], valve insufficiencies [6], and ischemic heart disease
[9], corresponded with the rates mentioned in contempo-
rary literature. The review of available literature did not
reveal any studies that mentioned prevalence rates for
such conditions as livedo reticularis, capillaritis, varicose
veins of the lower extremities, peripheral venous throm-
bosis, post-thrombotic syndrome, lymphedema, venous
ulcers, thrombophlebitis and cardiomyopathy. We also
did not find studies that analyzed relationships between
the circulatory system lesions and the activity of SLE
(according to SLEDAI) or tried to distinguish co-
occurring diseases from those that were pathogenetically
associated with SLE. We found that Raynaud syndrome,
capillaritis, hemorrhagic vasculitis, stable angina, retinal
angiopathy, livedo reticularis, atherosclerosis, venous
thrombosis, pulmonary hypertension, secondary hyper-
tension, myocarditis were closely related to SLE, i.e. they
were pathogenetically associated with it.

In the second phase, we identified general char-
acteristics of the circulatory system lesions that were
pathogenetically associated with SLE. We found that
most patients with Raynaud syndrome had lesions that
were graded as angioparalytic (stage II), and it affected
mostly hand digits. In 90.00% of patients with atheroscle-
rosis, the thickness of the intima-media ranged from 8.0
mm to 14.9 mm. In three-quarters of patients with retinal
angiopathy, lesions of the retinal vessels were graded as
mild (stage I). In three-quarters of patients with livedo
reticularis, it affected tibial vessels. All patients with
hemorrhagic vasculitis were diagnosed with a cutaneous
form of disease graded as mild (stage I). The capillaritis
was limited mainly to hands. Deep venous thrombosis
was more prevalent than superficial venous thrombosis.
The former mostly affected popliteal vein. Having evalu-
ated blood pressure measures, we found that the second-
ary hypertension in most patients was graded as mild
(stage I). Pulmonary hypertension was asymptomatic in
most patients. More than half of SLE patients, who were
also diagnosed with myocarditis, had mild cardiac le-
sions. Stable angina in all patients with this diagnosis was
graded as moderate (functional class II). The review of
literature produced several references to the clinical char-
acteristics of some lesions — namely, primary hyperten-
sion, atherosclerosis, retinal angiopathy, and myocarditis
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[6, 11, 14, 18]. We did not find descriptions of other
lesions.

Having analyzed the prevalence of the pathoge-
netically associated with SLE vascular and cardiac le-
sions, we found certain characteristics that should be
taken into account when screening patients with SLE for
the lesions of the circulatory system. In particular, Ray-
naud syndrome, retinal angiopathy, livedo reticularis, and
secondary hypertension were more prevalent in women
with SLE, and myocarditis was more prevalent in men
with SLE. Raynaud syndrome was also more prevalent in
patients aged 18 to 24. Other pathogenetically associated
with SLE lesions — atherosclerosis, venous thrombosis,
pulmonary hypertension, and stable angina — were more
prevalent in elderly patients. Capillaritis was more preva-
lent in patients with the lowest duration of SLE, while
livedo reticularis, retinal angiopathy, venous thrombosis,
secondary hypertension, and stable angina were more
prevalent in patients with the longest duration of SLE
(more than 10 years). The review of literature did not
produce information about the prevalence of vascular and
cardiac lesions that were pathogenetically associated with
SLE.

Conclusions. Vascular and cardiac lesions were
detected in 94.60% of patients with systemic lupus ery-
thematosus. The prevalence of Raynaud syndrome, ather-
osclerosis, retinal angiopathy, livedo reticularis, hemor-
rhagic vasculitis, capillaritis, venous thrombosis, second-
ary hypertension, pulmonary hypertension, myocarditis,
and stable angina rose with the progression of SLE.
Therefore, these lesions are pathogenetically associated
with SLE. They were also graded as mild or moderate
and had certain prevalence characteristics: Raynaud syn-
drome, retinal angiopathy, livedo reticularis levedo, and
secondary hypertension were more prevalent in women
with SLE, and myocarditis was more prevalent in men.
Raynaud syndrome was more prevalent in patients with
SLE aged 18 to 24. On the contrary, atherosclerosis,
venous thrombosis, pulmonary hypertension, and stable
angina were more prevalent in elderly patients. Capillari-
tis was more prevalent in patients with the lowest dura-
tion of SLE. In contrast, retinal angiopathy, livedo reticu-
laris, venous thrombosis, secondary hypertension, and
stable angina were more prevalent in patients with the
SLE duration of more than 10 years.
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Pe3tome. IlopaxeHue cocynoB U cepAala He
TOJIBKO OJHH U3 CaMbIX PaclpOCTPAHEHHBIX, HO U 3aHH-
MAIOT NEePBBIE MO3UIUH B CTPYKTYPE IPUYUH CMEPTHOCTH
OOJIbHBIX CHCTEMHOW KpAacHOH BOIYaHKOW, KOTOpHIE IO
CHUX YETKO HE BBIZICJICHBI.

Henp uccnegoanus. OxapakTepu3oBaTh U BbI-
SICHUTh OCOOEHHOCTH paclpoCTpaHEHUsl MaTOreHEeTHde-
CKH aCCOL[MMPOBAHHBIX C CUCTEMHOM KpacHOW BOIYAHKOM
MTOpayKeHU I COCYJIOB U CepLia.

Martepuansl U Metoabl. Ilpusrnedeno 370
6onbHBIX (331 xeHOWH W 39 MyX4WH), KOTOPBIX CTpa-
TU(GHUIUPOBAHO IO BO3PACTy, HPOJODKHTENEHOCTH U
aktuBHOCTH CKB, KOTOpBIX KOMIUIEKCHO OOCJIEIOBaHO.
PesynbraThl 06pabdoTansl B nporpamme «Excel» ¢ momo-
b0  ONUCATENBHOM CTaTUCTUKH, ¥2-KpUTEpUS, Z-
KpHUTEpUsl JJIsl CPaBHEHUS IBYX YacTei; CTATUCTUYECKH
JIOCTOBEPHBIM CUMTAJIHU CBs3b, Korna p <0,05.

Pesyabratel uccaeqoBanmsi. [lopaxenue co-
cynoB U cepiaua Berpevarores B 350 (94,60%) GONBHBIX
CHUCTEMHOM KpacHOM BOJYaHKOHM, M3 KOTOPBHIX CHHIPOM
A.I''M. PeitHo, KanmuJIspUT, reMOparMyecKuidi BacKYJIHUT,
cTaOWiIbHas CTEHOKapIWs, aHTHONATHS CETYaTKH, PETH-
KyJISIPHOTO JIMBEJIO, aTepOCKIEpo3, TPOMOO3 BEH, JIeroy-
HOSl THUIIEPTEH3Msl, CUMIITOMATHYeCKas apTepuaibHas
THIIEPTEH3Usl, MHOKApAUT SBISIOTCS TNATOI€HETHYECKH
ACCOLIMUPOBAHHBIE C CHUCTEMHOW KpacHOM BOJIYaHKOM.
OTH NMOpakeHHS SBISIOTCS IPEUMYILIECTBEHHO JIETKOH U
CpeIHEeH CTEIeHEeH TSHKeCTH. A TakKe UMEIOT 0COOCHHO-
cTu pacnpoctpaHeHus: cuaapom A.I'M. PeitHo nocto-
BEPHO yYallle BCTPEYaeTCsl Y )KEHIIWH U JIMII B BO3pacTe OT
18 mo 24 ner, aHTHONATHUS CETYATKU, PETUKYJISAPHOE JTH-
BEJI0 ¥ CUMIITOMaTH4eCcKasi apTepHabHasi THIIEPTESH3HUS —
y JKEHIIHMH U TeX OOJIBHBIX, CHCTEMHAsI KpacHas BOJTYaHKa
KOTOpBIX AnuTcst 6onee 10 jer, TpoM003 BeH U cTaOMIIb-
Hasi CTEHOKapIusi — y OOJIBHBIX MOXHJIOTO BO3pacTa M
OOJIBHBIX CHCTEMHOIN KpacHOW BoJ4aHKoi Ooiyee 10 e,
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MHOKapJIuT — Yy MYXK4YUH, a aTCpOCKIICPO3 U JICTOYHAasd
TUNCPTCH3UA — Hanbojee XapaKTCpHbI JJId OOILHEIX
IIOXXHJIOr0 BO3pacTa.

KnrouyeBble cioBa: cucteMHas KpacHas BOJI-
YaHKa, MOPAKCHHS Cep/Ila, MOPAKEHUS COCY/IOB, Xapak-
TEPUCTHKA, PACIPOCTPAHEHHUE.
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Pe3rome. YpaxkeHHS CYAWH 1 CepIls € HE JIUIIES
OJTHMMH 3 HaWOIJIbII MOIIMPEHUX, alle i 3aiiMaroTh mepii
MO3MLIT Y CTPYKTYpi HPUYMH CMEPTHOCTI XBOPHX Ha
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CUCTEMHUI1 YepBOHHI BOBYAK, SIKi JO CHOTOJHI YiTKO HE
BHENIMIHYBaHI.

Mera pociaimkenHsa. OxapakTepu3yBaTH Ta
3’CyBaTH OCOOJMBOCTI TONIMPEHHS ITaTOTEHETUYHO
acolifOBaHNX i3 CHCTEMHHM YEpPBOHMM BOBYAKOM Yypa-
JKECHb CY/IMH Ta CepIIs.

Marepianu i meroau. 3amydeHo 370 xBopux
(331 xinok i 39 4YOJOBIKIB), SIKMX CTpaTU(piKOBAHO 3a
BIKOM, 3a TPHUBAIICTIO Ta akTuBHicTIO CUB, siKMX KOM-
IUIEKCHO 00CTeXeHo. Pe3ynbraTé ompaiboBaHO y Mpo-
rpami «Excel» 3a j1omomMororo onucoBoi CTaTUCTUKH, X2-
KPHUTEpilo, Z-KPUTEPil0 IS IOPIBHSIHHS IBOX YacTOK;
CTaTUCTUYHO JOCTOBIPHUM BBa)ajJu 3B’S30K, KOJIU p <
0,05.

PesyabraTn nociimkeHHsl. YpaKeHHs! CyAuH 1
cepu 3ycrpivatotsest y 350 (94,60 %) xBopHX Ha cHucTe-
MHUH 4epBOHUM BOBUAK, 3 Akux cuHapoM A.I.M. Peiino,
KaIlIIPUT, TeMOpariiHui BacKyJiT, cTabijbHa CTEHOKa-
pAaisi, aHTiONAaTisl CITKIBKU, PETHUKYISPHOTO JIiBENO, aTe-
POCKIIEpO3y, TPOMOO3 BEH, JICTCHEBA TIMEPTEH3is, CUMII-
TOMaTH4YHa apTepiajibHa TiMepTeH3is, MiOKapAuT € I1aTo-
TeHETHYHO acOoliiOBaHI 3 CUCTEMHMM YEpPBOHHM BOBYA-
KoM. BkazaHi ypakeHHs €, epeBaXKHO, JIETKOTO Ta cepe-
JTHBOTO CTYIEHIB TSDKKOCTI. A TaKOXK MalOTh OCOOIMBOCTI
nomupenHs: cuaapom A.I'M. Pelino mocToBipHO YacTi-
e 3yCTPIUAEThCs Yy KIHOK Ta ocid y Bimi Bix 18 mo 24
POKIB, aHTiONATIs CITKIBKH, PETUKYJISIPHE JIIBEIO 1 CUMII-
TOMaTH4YHa apTepiajibHa TilepTeH3isd — y JKIHOK Ta THX
XBOPUX, CHCTEMHHUI YEPBOHHUI BOBYAK SIKMX TPHBAE IO-
Hax 10 poxiB, TpOMOO3 BeH i cTabiIbHA CTEHOKAPIIs — Y
XBOPUX HOXHJIOTO BiKy Ta XBOPHX Ha CUCTEMHUIl 4epBO-
HUH BOBYAK OinbIe, HiXK 10 pOKiB, MiOKapUT — Yy 40OJI0-
BIKIB, a aTepPOCKJIEpPO3 Ta JiereHeBa TillEpTEH3is — Hal-
OLIBII XapaKTepHi JJIsl XBOPUX IMOXHIIOTO BIKY.

Kuro4oBi cioBa: cucteMHuit UepBOHUI BOBYAK,

YpaXeHHs cepls, YpaXEeHHS CYyIUH, XapaKTepHUCTHKA,
MTOIINPEHHS.

CratTs Hagiinuia B pegakiiro 09.04.2020 p.
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