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The study involved 17 children with systemic lupus erythematosus receiving treatment at the Educational Therapeutic
Clinic of Azerbaijan Medical University. The mean age was 15.7+0.5 years. In all patients amount of B-cell activating factor—
BAFF, anti nuclear antibodies, anti-double-stranded deoxyribonucleic acid and single-stranded deoxyribonucleic acid antibodies,
IgA, IgM, IgG, IgE, circulating immune complexes in serum were determined. The disease activity level was calculated according
to the SLEDAI-2k scale. The amount of BAFF increased in SLE patients, and more so in patients with high activity compared
with patients with moderate activity (6.6 ng/ml and 4.3 ng/ml, respectively). There is a positive reliable relationship between BAFF
and the circulating immune complexes (p=0.829; p=0.021), anti-double-stranded deoxyribonucleic acid antibodies (p=0.854;
p=0.003) and the SLEDAI-2k index (p=0.613; p=0.009). The development and improvement of anti-BAFF therapy in children
may be considered more appropriate than the conventional therapy used.
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P.M. MipxxaBanan

KJITHIYHE 3HAYEHHS ®PAKTOPA AKTUBAIIIL B-KJIITUH BAFF VY JITENA
I3 CUCTEMHUM YEPBOHUM BOBYAKOM

V nocnimkeHHi B3sUIM y4acTb 17 IiTel i3 CHCTEMHUM YepBOHHM BOBYAKOM, sIKi IIPOXOIMIN JIiKyBaHHsS B HaBuanbHo-
TepaneBTUYHIN KIiHINI A3epbaiipkaHchKoro MenruyHoro yHiBepcurety. CepenHiil Bik cranoBuB 15,7+0,5 poky. ¥V Bcix XBopux
BU3HAYaJIacsl KiJbKiCTh B-kimitmHHOrO axruBytodoro ¢axropa-BAFF, aHTHHYyKIeapHUX aHTHTII, aHTUTILI IO JIBOJIAHIIFOXKKOBOT
JIe30KCUPUOOHYKIIETHOBOT KUCIIOTH Ta OJHOJIAHLIIOTOBOI Je30KCHPHOOHYKIIETHOBOI kucnoty, IgA, IgM, IgG, IgE, nupkymrorounx
IMyHHHX KOMIUIEKCIB Y CHpOBATLi KpoBi. PiBeHb akKTHBHOCTI 3aXBOpIOBaHHs po3paxoByBaBcs 3a mmkanoo SLEDAI-2k. V xiteit i3
CHCTEMHHM YEpPBOHHM BOBYAaKOM KinbkicTh BAFF Oyna migBumieHa, mpudoMy HEepeBaXHO Y XBOPHX 3 BHCOKOIO aKTHBHICTIO B
MOPIBHAHHI 3 XBOPHMHU 3 CEPEIHBOIO aKTHBHICTIO (6,6 Hr/MiI i 4,3 HI/MII BiANIOBiAHO). ICHY€ MO3UTHBHUIA TOCTOBIPHUIA 3B'SI30K MiXk
BAFF Tta nupkymorounmu iMyHHHMH ~ Kommurekcamu  (p=0,829; p=0,021), anTHTIIAMH 1O  JBOJAHIIIOKKOBOI
ne3okcupudonykieinoBoi kucnoru (p=0,854; p=0,003) ta ingexcom SLEDAI-2k (p=0,6) Po3poOka Ta BIOCKOHaJICHHS aHTH-
BAFF Ttepanii y niTei Mo)ke BBaXKaTHCs OLJIbII JOIIBHO0, HIXK TPaHIliiHA Tepartis.

KonrouoBi cioBa: cucreMHuil uepBoHHMH BoBYaK, B-mimgountn, BAFF, nupkynrorodi iMyHHI KOMIUIEKCH, IIKaja
SLEDAI-2k.

Systemic lupus erythematosus (SLE) is an autoimmune pathology characterized by widespread
inflammation of the connective tissue and blood vessels. In 10-20 % of cases, it debuts in childhood and
is distinguished by a more aggressive onset and more severe course than in adults [3].

The disease is based on chronic autoimmune inflammation, which occurs as a result of a violation
of humoral and cellular immunity. Autoimmune inflammation, which develops as a consequence of a
multifaceted violation of innate and acquired immunity, is formed due to interaction of genetic and
environmental factors. It is these multifaceted violations that provide the heterogeneity of SLE, which leads
to the fact that the onset and clinical course of the disease are colored, figuratively speaking, by various
clinical signs [2].

It is obvious, that B lymphocytes play a central role in the immune pathogenesis of SLE. Polyclonal
activation of B lymphocytes as a result of the loss of negative selection leads to their hyperreactivity, which
in turn leads to the synthesis of autoantibodies against the cell nucleus and cytoplasm. In general,
hypersynthesis of autoantibodies, pathological changes in the function of B lymphocytes, as well as the
presentation of antigens (autoantigens), differentiation and activation of T lymphocytes, and the synthesis
of various cytokines are considered to be the main factors in the pathogenesis of systemic diseases [11].

Disruption of B lymphocyte function not only leads to the synthesis of autoantibodies, but also, as
antigen-presenting cells, presents antigen epitopes to autoreactive T lymphocytes, T lymphocytes also
synthesize various mediators, which leads to the maintenance and further deepening of the inflammatory
process. Presentation of antigen triggers the activation mechanism of T lymphocytes, plays a role in the
synthesis of cytokines, etc. [7].

Thus, B lymphocytes play a critical role in the development and maintenance of autoimmunity. It
has been established that the activation of B lymphocytes is regulated by a specific factor called BAFF.
BAFF is a cytokine of 285 amino acids belonging to the TNF family. This factor is also called BlyS (B
lymphocyte stimulator), TALL1 (TNF and APOL related leukocyte expressed ligand—1). BAFF has 3
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receptors, which belong to the TGF receptor family: B-cell maturation antigen (BCMA, CD269 or
TNFRSF17), transmembrane activator and cyclophilin ligand interactor (TACI, CD267 or TNFRSF13b)
and BAFF-R, CD268 or TNFRSF13c receptor. These receptors are mainly expressed on B lymphocytes,
such as TACI on B lymphocytes, macrophages, BCMA on B lymphocytes and plasma cells, and BAFF-R
on B lymphocytes, activated and regulatory T lymphocytes. The association of BAFF with these 3 receptors
allows it to play a role in the homeostasis, functional and self-tolerance regulation of B lymphocytes. It is
precisely in this system that disorders lead to the loss of immunological self-tolerance and the development
of autoimmune diseases [5, 6, 9].

Serologically, SLE is characterized by pathological activation and differentiation of B lymphocytes
with high antibody titers.

Experimental studies have shown that transgenic mice with BAFF hyperexpression develop a
syndrome similar to systemic lupus erythematosus: high titers of autoantibodies,
hypergammaglobulinemia, glomerulonephritis. At the same time, the number of B lymphocytes decreases
in mice with BAFF deficiency [7]. In this regard, the study of this factor in patients with systemic lupus
erythematosus, especially in children, is of great importance.

The purpose of the study was to evaluate the amount of B—cell activating factor in patients with
systemic lupus erythematosus and to clarify the relationship between the clinical and laboratory parameters
in this group of patients.

Materials and methods. The study involved 17 children with SLE receiving treatment at the
Educational Therapeutic Clinic of Azerbaijan Medical University. The mean age was 15.7+0.5 years.

The diagnosis was confirmed according to the criteria of the American College of Rheumatology
(ACR) — 1997 [4].

An extensive anamnesis was collected from all patients using a specially developed questionnaire,
the symptoms of SLE were specifically analyzed, and a detailed clinical examination was performed.

Table 1
The changes in immunological parameters in children with moderate and high activities of SLE

Degree of activity
Moderate High pF pU

Median 4.3 6.6

BAFF, Minimum 33 5.2 0.017 0.027

ng/ml -
Maximum 7.2 7.7
Median 5.1 3.9

Ig%lA’ Minimum 0.0 34 0.679 0.548
Maximum 7.7 4.0
Median 2.9 2.4

Ig%iv[’ Minimum 11 0.9 0.577 0.714
Maximum 13.9 4.6
Median 15.1 10.8

;%IG’ Minimum 8.7 7.7 0417 0.381
Maximum 29.0 19.6
Median 50.0 368.9

ﬁgj}?ml Mini.mum 11.4 834 0.866 0.786
Maximum 713.8 483.0
Median 2.03 4.79

ANA Minimum 0.05 2.86 0.038 0.048
Maximum 3.00 10.7
Median 78.0 90.0

CICs, —

U Minimum 70.0 89.0 0.043 0.057
Maximum 87.0 90.0

. Median 157.5 323.9

ﬁ}l/tr;;iSDNA’ Minimum 26.0 318.0 0.034 0.095

Maximum 328.5 486.9
. Median 139.4 294.7

ﬁ;‘/tI‘I;TSDNA’ Minimum 45.0 2187 0.072 0.167

Maximum 3343 523.0

Note: pU—coefficient of significance (U-Mann-Whitney), pF—coefficient of significance (F—Fisher).

The patients were also subjected to laboratory and instrumental examinations: general blood
analysis, biochemical blood analysis, immunological analyses — amount of anti nuclear antibodies (ANA),
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anti-double-stranded  deoxyribonucleic acid (anti-dsDNA), antibodies against single-stranded
deoxyribonucleic acid (anti-ssDNA), IgA, IgM, IgG, IgE, circulating immune complexes (CICs) in the
serum.

The amount of BAFF in the serum of all patients was studied using the ELISA method on the
automatic biochemical and immunoassay analyzer ChemWell 2910 (Awareness Technology Inc., USA).
The disease activity level was calculated according to the SLEDAI-2k (Systemic Lupus Erythematosus
Disease Activity Index 2000) scale. According to the scale, 6-10 points were considered “moderate
activity”, and 11-19 points were considered “high activity” [1].

The numerical indicators obtained in our study were statistically analyzed. The median, maximum
and minimum numerical value of the indicators was calculated. Statistical analysis was performed in the
SPSS—22 package using dispersion (F—Fisher), variation (U-Mann-Whitney) and correlation (p-Spearman)
methods.

Results of the study and their discussion. The main clinical signs were skin lesions,
hematological disorders, and kidney damage. Antiphospholipid syndrome was not recorded in any
patient.

As a result of our study, we found that the amount of BAFF increased in all patients with SLE. It
increased more in patients with moderate and high activity (4.3 ng/ml and 6.6 ng/ml, respectively), and the
amount increased statistically significantly (p=0.027). At the same time, the amount of CICs and anti-
dsDNA and anti-ssDNA also increased, but not statistically significantly (according to pU, p=0.057,
p=0.095, p=0.167, respectively). The above changes are reflected in the Table 1.

In patients with high activity (SLEDAI-2k>10) assessed by the SLEDAI-2k index, the amount of
BAFF was higher than in patients with moderate activity (SLEDAI-2k<10) (6.6 ng/ml). In addition, there
were signigicant differences in levels of ANA, CICs and anti-dsDNA (according to pF) in children with
high activities of SLE compared to moderate.

The graphical representation of the difference in BAFF levels between patients with different
disease activity is shown in Fig. 1.

8.0 Conducting a correlation analysis between
T the studied parameters revealed that there is a
7 0 positive reliable relationship between BAFF and
the CICs (p=0.829; p=0.021), anti-dsDNA
1 (p=0.854; p=0.003) and the SLEDAI-2k index
= (p=0.613; p=0.009). So, as the SLEDAI-2k index
] - l increased, an increase in the level of the biomarker
a was also noted. The same can be noted for the
ANA level (p=0,894; p=0.001). The increase in
o _]_ BAFF was associated with CICs and anti-dsDNA,

which was reflected in correlation.

3.0

BAFF demonstrated a negative relationship
with a number of immunoglobulins (IgA (p=—
0.133; p=0.732) and with IgG (p=0.167;

Fig. 1. Serum BAFF levels between patients with different p=0.668)), while the correlation with IgM

disease activity. (p=0.075; p=0.847) and IgE (p=0.333; p=0.420)
was negative. However, in all cases the relationship was unreliable. Among other immunological
parameters, a reliable positive correlation can be distinguished between CICs and ANA (p=0.900; p=0.037)
and between CICs and anti-dsDNA (p=0.841; p=0.036), as well as between IgE and ANA, IgE and anti-
dsDNA (in both cases (p=0.900; p=0.037). In addition to BAFF, ANA showed a positive correlation with
the SLEDAI-2k index (p=0.894; p=0.001), which is logical from the point of view of the pathogenesis of
the disease.

Comparing the literature data and our results, it can be noted that they coincide with the results of
many studies. In the studies conducted by Vitri, et al in adults, the studies of also concluded with the same
results [12]. It is worth noting that these studies were conducted in adults and there is not enough
information in the literature about such studies conducted in children. The amount of BAFF (4.3 ng/ml in
moderate activity) gives reason to think that BAFF plays a major role in the pathogenesis of the disease.
As a result of the influence of this factor, autoreactive clones are excluded from negative selection. This
leads to the development of the disease and the determination of the degree of activity depending on the
amount of the factor. In particular, the fact that the degree of activity is higher in patients whose level of
activity is estimated to be high compared to others gives reason to use this factor in clinical practice as a
marker of the degree of activity.

T T
moderate high
Degree of activity
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The positive correlation we found between BAFF and anti-dsDNA suggests that BAFF impacts on
the number of pathogenic autoreactive clones of B lymphocytes. Examining of the literature data, in can
be obvious that some authors have reported an increase of BAFF [10]. If we assume that autoreactive clones
do not undergo apoptosis in the degree of disease activity, anti-BAFF therapy may lead to a specific
decrease in pathogenic B lymphocytes.

Salazar-Camarena DC, et al (2019) evaluated the expression of the cytokine BAFF and their
association with the receptors BAFF-R and TACI on CD3+ T cells in patients with SLE. The authors
revealed that BAFF-R expression correlates inversely with disease activity (r=0.538, p<<0.01), while TACI
correlates with disease activity (r=0.530, p<0.05). To assessment of diseases activity index Mex—SLEDAI
was implemented. According to their data, serum BAFF level was high in SLE patients and correlated with
the disease activity index Mex—SLEDAI (r=0.621, p<0.01). Thus, the researchers agreed with the majority
of opinions that associations of BAFF with disease activity, suggest that BAFF generated in the
autoimmunity context could through still unknown mechanisms, modulate the microenvironment, and
perpetuate the inflammatory response, autoantibody production and organ damage observed in SLE
patients [9].

The similar results were obtained by Rosales M.M, et al (2019) in their work (BAFF correlated
with increasing disease activity (r=0.320, p<0.001). Typical changes in BAFF levels with increasing
disease activity were expected given the pathogenetic mechanisms above mentioned [5].

These results are consistent with other studies from different countries. However, a study by
Mercado, et al. in 2016 showed a strong correlation (r=0.45) between serum BAFF and disease activity
[6]. However, in the study by Vitri et al., a relatively weak correlation (r=0.327) was found. This can be
attributed to the inclusion of treated patients in the study. In our study, a higher correlation (p=0.613) was
obtained. We included patients who were not involved in treatment and newly involved in treatment. The
strong correlation between BAFF and SLEDAI-2k can be attributed to this [12].

This study showed that there is a correlation between BAFF levels and disease activity. This is
consistent with many studies that suggest elevated BAFF levels in active SLE. Some studies have indicated
that BAFF is a predictor of the degree of SLE activity [5, 6, 8]. However, in our study, we measured BAFF
and SLEDAI-2K only at one time point; therefore, this study cannot draw a conclusion about BAFF level
as a predictor of SLE flares.

Conclusions

1. The amount of BAFF increased in SLE patients, and more so in patients with high activity
compared with patients with moderate activity (6.6 ng/ml and 4.3 ng/ml, respectively).

2.There is a positive reliable relationship between BAFF and the CICs (p=0.829; p=0.021), anti-
dsDNA (p=0.854; p=0.003) and the SLEDAI-2k index (p=0.613; p=0.009).

The development and improvement of anti-BAFF therapy in children may be considered more
appropriate than the conventional therapy used. It may be considered as a more specific approach, since
anti-B lymphocyte therapy can be used to achieve maximum therapeutic effect.
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IMPLEMENTATION OF REHABILITATION PROGRAM IN PATIENTS UNDERGOING
CORONARY ARTERY BYPASS GRAFTING IN THE EARLY POSTOPERATIVE PERIOD
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With the purpose to develop the recovery protocol for the patients undergoing coronary artery bypass grafting 132
patients were observed (30 of them received isolated coronary artery bypass grafting, 30—mitral valve prosthesis, 72—concomitant
coronary artery bypass grafting and mitral valve surgery). The rehabilitation program (physical and psychological therapy) was
initiated from the first postoperative day (physical therapy within 10-12 days with a further transition to the next stage of
rehabilitation during hospital stay). Of the 132 operated patients, only 37 (28 %) had an adequate mental state, 95 (72 %)—
significant mental changes: neurosis (20 cases), anxiety-depressive state (49 cases), hypochondria (19 cases), hysteria (7 cases).
At the end of the program 121 (91.7 %) patients had an adequate mental state on days 12—14 postoperatively. The mortality was
in 8.3 %. The implementation of rehabilitation programs in early period accelerates convalescence period of coronary artery bypass
grafting patients.

Key words: ischemic heart disease, coronary artery bypass grafting, rehabilitation, mitral valve prosthesis, mental
disorders.

C.A. MycaeB

PEAJII3ALIISA TIPOT'PAMU PEABLJIITALIIT Y XBOPHUX, IO IEPEHEC/IA
AOPTOKOPOHAPHE HIYHTYBAHHA, Y PAHBOMY HICJIAOIIEPAIIIMHOMY IIEPIOII

3 METOI0 PO3POOKHM IPOTOKOITY BiJJHOBJICHHS IAII€HTIB, SIKi IEPEHECIIN A0PTOKOPOHAPHE IIYHTYBaHHSI, CIIOCTEPIraocs
132 nauientu (3 Hux 30 nepeHecny i3010BaHEe aOPTOKOPOHApHE INYHTYBaHHs, 30 — IpOTE3yBaHHS MITPAJIbHOTO KiamaHa, 72 —
MOETHAHE AOPTOKOPOHApHE IIYHTYBaHHS Ta ONEpallilo Ha MiTpaJbHOMY KiamnaHi). PeaOimitauiitna mporpama (¢disuuna Ta
MICHXOJIOTIYHA Tepartisl) MoYMHanacs 3 mepuroi micyisonepariinoi 106u (dizuuxa tepamis npotsrom 10-12 nHiB 3 HAaCTYHHUM
MepexoioM Ha HAacTyMHHI eTan pealimitamii B mepiox nepeOyBanHs y cramioHapi). 3i 132 mpoomepoBaHuX XBopuX Jiiie y 37
(28 %) cnocTepiracst aIleKBaTHUH NICUXIYHM cTaH, ¥ 95 (72 %) — BupaskeHi CUXi4Hi 3MiHH: HeBpo3H (20 BUMAAKIB), TPHBOXKHO-
JenpecuBHUi craH (49 Bumaakis), inoxonapis (19 Bumankis), icrepis (7 Bunaznkis). [Ticist 3akinuenHs nporpamu y 121 (91,7 %)
nanienTa Ha 12-14 noGy micns omeparii 36epiraBcst agekBaTHHH NcuxivHUK craH. JleTansHicTs craHoBwia 8,3 %. Peamizaris
peabumiTaliifHUX MPOrpaM y paHHi TEPMIHH MPUCKOPIOE MEPioJl PEKOHBAICCIICHIIIT Y MAIIEHTIB, SIKi EPEHECTH a0PTOKOPOHAPHE
LIyHTYBaHHS.

KurouoBi ciioBa: immemiuna xBopoOa cepiysi, a0pTOKOPOHAPHE IIyHTYBaHHs, peabiiTarlisy, mpoTe3 MiTpalibHOro KianaHa,
MICUXIYHI pO3Taay.

Ischemic heart disease (IHD), or coronary heart disease, is the leading causes of mortality in
developed countries. According to the data, it annually claims the lives of more than 2.5 million of
population globally, which more than one third of them are people of middle age [13]. In recent years,
significant progress has been made in the management of this disease. The landscape has changed
considerably since the inception of surgical coronary artery revascularization. An important achievement
in the treatment of the ischemic heart disease was the performing of direct surgical myocardial
revascularization, which is also referred to as coronary artery revascularization or coronary artery bypass
grafting (CABG), which considerably improves the quality and the life expectancy of patients, and reduces
the risk of developing of possible complications of the disease [10].

The prognosis of patients who have undergone CABG operation depends on a number of
circumstances. The first is the “technical” features of the performed surgical intervention (for example,
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