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AHHOTANUA
Ha ceromusmamii 1eHb, 0 JaHHBIM OPraHU3aldH 3APABOOXPAHEHHS, PEBMATOIOTHYECKHIE 3a00JICBaHNUs SIBISIOTCA OJHOU U3
BEyIIMX NPUYMH HHBAIMIHOCTH BO BceM MHpe. Poib moanMopgHBIX TEHOB CHCTEMBI ayTOMMMYHHBIX coctosaui (IL17A, IL17F,
IL23R) u muroxunaoBoit cuctembl (TNFa, IL 18, IL4, IL6, IL10) B muddepeHIMaTbHOM KIMHAYECKOM TCUCHUH W TSDKECTH
3aboseBannsa P3 n xoppemsus nomumopdHbex reHoB nutokuHoB IL1B, IL6, IL17A, TNFo ¢ KIMHAYECKUMH CHMIITOMaMmy HE
nzydeHa. llemb wWccnenoBaHus 3aKIIOYaeTCs B HM3YYEHHH OCOOEGHHOCTEH WMMMYHOJOTMYECKOTO CTaTyca M pa3paboTke
g GepeHIIPOBAHHBIX TOAX00B JICUCHUIO PEBMATOIIOTHYECKUX 3a0oneBanuii. Beero obcienoBano 379 mamuentoB ¢ P3 kotopeie
OBbUTH pa3JeIeHbl HA HECKOJIBKO MOATPYIIT M 98 MPaKTHUECKH 310POBBIE JIFOIH, T0OPOBOJIFHO COTTIacHBIIMECS Ha HccienoBanue. 1o
pe3yibpTaTaM OBIJIO BBISBIECHO, YTO TIOC]E€ TNPUMEHEHHs JEBHIIMMa0da OTMEYAINCh CHIDKCHHE YPOBHS IPOBOCHATHUTEIBHBIX
LUTOKHHOB Ha 1,4 pa3a, B OTyIM4Me OT MPUMEHEHNsI MeToTpekcaTa. Takum o0pa3oM, TOMO3UTOTHOE cocTosHUE ajuiend G B peHoTure
6onpHOTO PA, 0OecrieunBast BEICOKHI ypoBeHb npoaykunu IL-17A, crtocodcTByeT xopoeit agdexrusaocty tepanmu [ MBI
KnroueBble cjioBa: peBMarosormyeckue 3a00JIeBaHMS, PEBMATOMIHBIM apTPUT, CHCTEMHas KpacHas BOJYAHKA,
AHKHJIO3UPYIOIIUH CIIOHIVIINT, INTOKUHBI, Ay TONMMYHHOE BOCTIAJICHHE, TeHHO-MHXEHEPHBIE OMOJIOTHYECKUE MTPEnapaThl.

Babamuradova Zarrina Bakhtiyarovna
DSc, associated professor, head of department of Internal diseases of Pediatric faculty
Samarkand State Medical University Samarkand, Uzbekistan

IMMUNOLOGICAL ASPECTS OF RHEUMATOLOGIC DISEASES AND APPROACHES TO THEIR THERAPY

ANNOTATION
As of today, according to the health organization, rheumatological diseases are one of the leading causes of disability worldwide.
The role of polymorphic genes in the autoimmune system (IL17A, IL17F, IL23R) and the cytokine system (TNFa, IL 18, IL4, IL6,
IL10) in the differential clinical course and severity of RD, as well as the correlation of polymorphic cytokine genes IL1f, IL6,
IL17A, TNFa with clinical symptoms, has not been studied. The aim of the study is to investigate the characteristics of the
immunological status and to develop differentiated approaches to the treatment of rheumatological diseases. A total of 379 patients
with RD were examined and divided into several subgroups, along with 98 practically healthy individuals who voluntarily agreed to
participate in the study. The results showed that after the application of levilimab, the level of pro-inflammatory cytokines decreased
by 1.4 times, compared to methotrexate treatment. Thus, the homozygous state of the G allele in the phenotype of a patient with RA,
ensuring a high level of IL-17A production, contributes to the good effectiveness of biologic therapy (GIBP).
Key words: rheumatological diseases, rheumatoid arthritis, systemic lupus erythematosus, ankylosing spondylitis, cytokines,
autoimmune inflammation, genetically engineered biological drugs.

77



JVPHATI KAPVIOPECTIVIPATOPHbIX IICC/IE[IOBAHIAVE | JOURNAL OF CARDIORESPIRATORY RESEARCH

N22/2 | 2025

Babamuradova Zarrina Baxtiyarovna

DSc, dotsent, Pediatriya fakulteti Ichki kasalliklar kafedrasi mudiri

Samarqand Davlat tibbiyot universiteti
Samarqand, O’zbekiston

REVMATOLOGIK KASALLIKLARNING IMMUNOLOGIK JIHATLARI VA ULARNI DAVOLASH
YONDASHUVLARI

ANNOTATSIYA

Bugungi kunga kelib, Sog‘ligni Saqlash tashkiloti ma’lumotlariga ko‘ra, revmatologik kasalliklar (RK) dunyo bo‘ylab
nogironlikning yetakchi sabablaridan biri hisoblanadi. Autoimmun holatlar tizimining polimorf genlari (IL17A, IL17F, IL23R) va
sitokin tizimi (TNFo, IL 1B, IL4, IL6, IL10) ning RK kasalligining klinik kechishi va og‘irlik darajasiga ta’siri hamda IL1p, IL6,
IL17A, TNFa sitokin genlarining klinik simptomlar bilan bog‘ligligi hali o‘rganilmagan. Tadqiqotning maqgsadi — immunologik
holatning o‘ziga xos jihatlarini o‘rganish va revmatologik kasalliklarni davolashda differensial yondashuvlarni ishlab chigishdan
iborat. Jami 379 nafar RK bemorlari bir nechta kichik guruhlarga bo‘lingan holda o‘rganildi, shuningdek, 98 nafar sog‘lom
ko‘ngillilar tadqiqotda ishtirok etdi. Natijalarga ko‘ra, levilimab qo‘llangandan so‘ng yallig‘lanish jarayonini rag‘batlantiruvchi
sitokinlar darajasi 1,4 baravar pasaygani aniglangan, bu metotreksat qo‘llashdan farqli natija ko‘rsatgan. Shunday qilib, RA bilan
kasallangan bemorning fenotipidagi G allelining gomozigot holati IL-17A yuqori ishlab chiqarilishiga olib kelib, gen-injener biologik
vositalar (GIBV) terapiyasining samaradorligini oshirishga yordam beradi.

Kalit so’zlar: revmatologik kasalliklar, revmatoid artrit, tizimli qizil yuguruk, ankilozan spondilit, sitokinlar, autoimmun

yallig’lanish, genetik muhandislik biologik preparatlar.

Relevance. Today, according to the World Health
Organization, rheumatological diseases are one of the leading
causes of disability worldwide. Their origin is manifested in the
development of an autoimmune process resulting from disorders
in the immune system. According to the World Health
Organization, ..."rheumatological diseases occur in 1-5% of the
population, resulting in a 60% probability of complications, and
a new case of the disease can be detected in 0.02% of the
population within a year..." Therefore, based on genetic studies,
it is necessary to improve early diagnosis, prevention, and
treatment methods, reduce complications, and provide practical
assistance to patients at various stages of medical care for
rheumatological diseases (RD), including rheumatoid arthritis
(RA), systemic lupus erythematosus (SLE), and ankylosing
spondylitis (AS). Preventing and reducing complications,
providing practical assistance to patients at various stages of
medical care, and developing principles for timely selection of
the most optimal treatment method are among the main tasks
being addressed in medicine.

Numerous scientific studies are being conducted worldwide
aimed at studying the role of cytokines in the pathogenetic
mechanisms of RD development, improving methods for early
and differential diagnosis, treatment, and prevention of the
disease. In this regard, an analysis of the distribution of allelic
and genotypic forms of autoimmune state genes IL17A, IL17F,
IL23 and cytokine system genes such as TNFa, IL1J, IL4, IL6,
IL10 in RD has been conducted. These genes are of particular
importance in determining disease severity in arthritis, assessing
the significance of immunogenetic factors, selecting optimal
treatment methods considering genetic predisposition, predicting
these pathologies, and conducting scientific research aimed at
early diagnosis.

In recent years, a number of studies on RD have been
conducted in developed countries worldwide. To date, certain
scientific views have been formed globally regarding its
pathogenetic mechanisms: determining the pathogenetic
mechanisms of RA, SLE, and AS formation and development is
one of the priority tasks in several major scientific centers
worldwide (Malysheva LE., Topchieva L.V., Balan O.V.,
Marusenko .M., Barysheva O.Yu., Kurbatova I.V.). It is known
that in the development of rheumatoid arthritis, firstly, individual
characteristics and the body's predisposition, and secondly,
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immunological (ACCP), rheumatoid factor (RF), and genetic
factors play a leading role (Jahid M, Rehan-Ul-Haq, Avasthi R,
Ahmed RS. Interleukinl0-1082 A/G polymorphism: Allele
frequency, correlation with disease markers, messenger RNA
and serum levels in North Indian rheumatoid arthritis patients,
2018). Furthermore, a major recent study has shown that
immunogenetic factors contribute significantly to the
mechanisms of SLE occurrence (Lewis MJ, Barnes MR, Blighe
K. et al. Molecular Portraits of Early Rheumatoid Arthritis
Provided Clinical and Treatment Response Phenotypes, 2019).

However, analysis of the cited literature indicates that the
role of polymorphic genes of the autoimmune system (IL17A,
IL17F, IL23R) and the cytokine system (TNFa, IL1p, IL4, IL6,
IL10) in the differential clinical course and disease severity of
RD has not been studied. The correlation of polymorphic
cytokine genes IL1p, IL6, IL17A, TNFa with clinical symptoms
has not been examined, the level of DAS28 activity and their
prognostic significance have not been determined. The
effectiveness of treatment with genetically engineered biological
preparations (GIBP) has not been studied in relation to the
transfer of allelic and genotypic forms of autoimmune system
genes (IL17A, IL17F, IL23R) and cytokine system polymorphic
genes (TNFa, IL-1b, IL4, IL6, IL10).

Based on the above, it is possible to conduct scientific
research aimed at early diagnosis of RA, SLE, and AS among
RD, studying the features of clinical, laboratory, and
immunogenetic manifestations, and increasing the effectiveness
of treatment.

The aim of the study is to investigate the characteristics of
immunological status and develop differentiated approaches to
the treatment of rheumatological diseases.

Materials and Methods

A total of 379 patients with rheumatological diseases were
examined, divided into several subgroups, and 98 practically
healthy individuals who voluntarily agreed to participate in the
study. The research was conducted from 2021 to 2023 at the
Samarkand City Medical Association and the Ist
Multidisciplinary Clinic No. 1 of Samarkand State Medical
University.

A comprehensive approach was used for this work, including
clinical, laboratory, ultrasound, radiological, and statistical
research methods.
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* Subgroup 1 (n=168): patients diagnosed with rheumatoid
arthritis (RA).

* Subgroup 2 (n=103): patients diagnosed with systemic
lupus erythematosus (SLE).

* Subgroup 3 (n=108): patients diagnosed with ankylosing
spondylitis (AS).

The diagnosis of RA was established based on the
ACR/EULAR 2010 criteria  (American College of
Rheumatology / European League Against Rheumatism) and
ICD. SLE was diagnosed based on the ACR/EULAR 2019
criteria. Ankylosing spondylitis was diagnosed based on the
ASAS criteria for axial spondyloarthritis (2009) according to the
Russian version of the modified New York classification criteria
for AS (2013). Inclusion and exclusion criteria were developed
in accordance with the planned clinical and laboratory
examinations and diagnoses. The disease was mainly
characteristic of the 35-40 age group (41.6%), with women
outnumbering men by 2.5 times.

Clinical studies involved clarifying complaints, reviewing
medical histories and outpatient records, studying anamnestic
data and the initial examination protocol, and analyzing the
features of disease progression in different categories of patients.
Instrumental studies included joint radiography, ECG, internal
organ ultrasound, and Doppler echocardiography (Mindray
Resona 19). RA activity was assessed using the international
DAS28 activity index, calculated using the formula: DAS-28 =
0.56 * NTIC + 0.28 * VSIC +0.70 * InESR + 0.014 * GH

Molecular genetic studies were conducted in the laboratory
of medical genetics at the Republican Specialized Scientific and
Practical Medical Center of Hematology (Republic of
Uzbekistan, Tashkent). These studies involved detecting variants
of cytokine genes related to autoimmune status (IL17A, IL-17F,
IL23R) and cytokine system genes (TNFa, IL 18, IL4, IL6, IL10)
using standard PCR with subsequent analysis of restriction
fragment length polymorphism (RFLP) of PCR products. The
PCR protocol included preliminary denaturation (1 cycle) for 1
min at 94°C; 35 amplification cycles, including denaturation for
10 sec at 93°C, primer annealing for 10 sec at 64°C, elongation
for 20 sec at 72°C, and final synthesis for 1 min at 72°C; storage
(10 min); verification of the specificity and quantity of amplified
fragments by agarose gel electrophoresis; after purification from
unincorporated nucleotides, capillary electrophoresis was
performed using a 3130 genetic analyzer (Applied Biosystems,
USA).

According to the treatment plan, the patients were divided
into the following subgroups:

- Group 1 is divided into subgroups A and B, where "A"
consisted of 50 patients who received DMARD:s in the form of
methotrexate, and subgroup "B" consisted of 53 patients who
received bDMARD:s in the form of levilimab (LLM);

- Group 2 is also divided into subgroups A and B, where "A"
consisted of 19 patients receiving "small" immunosuppressants
(Hydroxychloroquine), and subgroup "B" consisted of 16
patients receiving other immunosuppressants (Mycophenolate
mofetil);

- Group 3 is divided into subgroups A and B, respectively,
where "A" consisted of 16 patients who received DMARDs in
the form of methotrexate, and subgroup "B" consisted of 16
patients who received bDMARD:s in the form of secukinumab;

The examination was conducted dynamically: at 6 and 12
months from the start of treatment. The effectiveness was
assessed based on clinical, laboratory, and instrumental studies.
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Mathematical analysis of the obtained results was carried out
using the OpenEpi 2009, Version 2.3 software.

Research results and discussion

During the general clinical study of patients with rheumatic
diseases (RD), we evaluated the activity of rheumatoid arthritis
(RA), systemic lupus erythematosus (SLE), and ankylosing
spondylitis (AS) depending on the form of the disease. This
showed a correspondence of pain levels according to VAS: 65.6
mm, 53.2 mm, and 78 mm respectively. The number of tender
joints (TJC) was 1.6 times higher among patients with RA
compared to SLE, and 1.4 times higher compared to AS (20.7
versus 12.6 and 20.7 versus 14.7, respectively).

A similar pattern was observed in relation to the number of
swollen joints (SJC) and morning stiffness. Their values in RD
were as follows: in RA - 12.6 and 116.4 min, in SLE - 4.2 and
33.7 min, in AS - only morning stiffness was noted, lasting
approximately 35.8 min. At the same time, the assessment of
RA activity according to the average ESR and DAS28 values
also showed the highest figures in patients with the articular-
visceral form of RA. Specifically, while the median of these
indicators among patients with the articular form was 30.2 mm/h
and 3.4, in the articular-visceral form, they were 46.8 mm/h and
4.8, respectively.

When diagnosing RA, symmetrical arthritis of the hand joints
was present in 90% of the examined patients. In patients with
SLE, dynamic observation revealed the predominance of an
asymmetrical pattern of small joint involvement in the hands.
The frequency of this sign in this category of patients was
significantly lower compared to patients with rheumatoid
arthritis at the time of diagnosis (p<0.01) (Figure 1).

Systemic manifestations of RA were recorded in 37 (22%)
patients. The most frequent of these were anemia in 134 (80%),
weight loss in 67 (40%), amyotrophy in 142 (85%), fever in 88
(52.5%), and rheumatoid nodules in 28 (16.7%).

Among SLE patients, skin lesions were most common in 51
(49%), kidney lesions in 56 (55%), and photosensitization in 42
(41%), respectively. Among patients with kidney disease, 16 out
of 103 individuals had a nephrotic syndrome with proteinuria
exceeding 3g per day, hypoproteinemia and hypoalbuminemia,
hyperlipidemia (cholesterol more than 6.5 mmol/l), and 45 of
them had edema. The most common variant of AS among our
patients was axial skeletal damage (sacroiliitis and/or
spondyloarthritis) - in 73 (79%). The second most common is
peripheral joint arthritis (primarily of the lower extremities) - 23
(24.8%) Significantly less frequently, combined lesions of the
axial skeleton and peripheral joints were observed - in 12 (13%).
Among patients with AS, in addition to the most important
clinical signs, extra-articular manifestations were also noted,
such as uveitis 6 (5.5%), iridocyclitis 14 (12.9%), colitis 11
(10.2%), enthesitis 23 (21.3%), and dactylitis 4 (3.7%),
respectively. It is important to know that the course of AS can
worsen with the involvement of extra-articular manifestations of
this disease.

According to our research, the limitation of functional
activity was also determined by the HAQ index. The study
results showed that functional preservation was noted in 20.8%
(35) of RA patients (0-points), in AS patients 0 points was also
noted in 39.80% (53), but in SLE, many patients - 84.50% (87)
preserved functional activity, as the severity of joint damage in
these patients was milder than in RA and AS. In RA patients,
41.6% (70) of patients had 1 score, including 33.3% (46) of
patients with AS had 1 score, and in SLE, only 15.5% (16) of
patients had 1 score, also according to the HAQ index, 2 points
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were identified: with RA in 25% (42) and with AS in 8.3% (9)

respectively, these patients could perform physical work with  physical work and needed help from others (Figure 2).
great difficulty, only in RA patients, 3 points were identified in

13.5% (21) of patients who had no opportunity to perform

Figure 1. Joint lesions in study groups
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Figure 2. HAQ-index functional limitation
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Among patients with RD, seropositivity for cyclic
citrullinated peptides (CCCP) was detected in 158 (42%)
patients, while seronegativity was detected in 221 (58%) patients
and CG.

An important analysis for SLE is the analysis for ANF. In our
examined patients, the ANA titer was significantly higher
compared to the CG, with an average of 1:640 titers in patients
with SLE, which is 4 times higher than in the CG. According to
our research results, positive ANA determination indicators were
included among the diagnostic criteria for SLE, which were used
to assess the activity, prognosis, and characteristics of the
clinical and laboratory subtypes of the disease, and also served
as predictors of SLE development in the preclinical stage.
Another important study in AS is the typology of HLA-B27 in
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AS. Certain areas of DNA molecules of biological objects were
identified using the polymerase chain reaction (PCR) method.
The analysis was performed in three stages: isolation,
replication, and recognition of DNA fragments. The
identification of certain DNA fragments, particularly the HLA-
B27 antigen, was carried out using reference genetic detectors.
The result of this analysis showed the "discovery" of HLAB27
in 95% of cases in the AS group.

To determine the role of cytokine status, the levels of pro-
inflammatory cytokines IL-1fB, IL-6, IL-17A, tumor necrosis
factor alfa (TNFA-a) were studied.

As a result of the conducted research, a statistically
significant increase in the concentrations of IL-1, IL-6, IL-17A,
TNFA-a in patients with RD was revealed compared to the
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control group (p=0.03, respectively). In SLE patients, IL-1p
concentrations were found to be lower compared to RA and AS,
however, the level of TNFA-o was 1.5 times higher in AS

patients compared to SLE and RA (p=0.05). The
hyperproduction of the pro-inflammatory cytokine IL-1B was
determined in RA patients compared to SLE (Table 1).

Table 1
Cytokine levels in patients with RS and CG, M+m, pg/ml

Cytokines = RD(SIL—]§79) < Con t_r ol P-

(n=168) (n=103) (n=108) group (n=98) value
IL -1B 14,8+8 4 12,346,2 17,8+9,3 11,243,2 0,037
IL -6 18,40+5,11 14,65+0,43 12,34+4,73 7,4+0,34 0,03
IL -17A 7+4,11 8+2,11 12+5,41 5+0,11 0,05
TNF-a 11,02+0,77 8,50+0,45 12,3241,25 7,843,11 0,039

TNFA-a is a powerful inducer of the synthesis of another
pro-inflammatory cytokine - IL-6, the concentration of which
closely correlates with the clinical and laboratory parameters of
the activity of the inflammatory process in RS.

In our subjects, there was improvement in the dynamics of
symmetrical, asymmetrical, and axial joint lesions, where joint
swelling, hyperemia, and inflammatory pain decreased, which is

confirmed by the DAS28 indicators, disease activity in this table,
in patients of subgroup "A" by 1.2 times, in subgroup "B" by 1.5
times, therapy effectiveness was noted (p<0.03). To determine
the effectiveness of NSAIDs and HIPP, in particular, the IL6
inhibitor, the levels of pro-inflammatory cytokines IL-1p, IL-6,
tumor necrosis factor alpha (TNFA-a) and after treatment of RD
were studied (Table 2).

Table 2
Indicators of cytokine levels IL1p, IL6, IL17A, TNFA-a in patients with AR before and after treatment of NSAIDs and
HIPP
In 1st group - RA patients, 2nd group - SLE patients 3rd group - AS patients P-value
dicators
Cy «A» unit/ml «B» unit/ml «A» unit/ml «B» «A» «B» unit/ml
tokines n=50 n=53 n=19 unit/ml n=16 unit/ml n=17 n=17
IL 14,8+8,4 15,848,1 12,346,2 13,3£5,2 17,8493 17,8+1,3 p<0.03
-1p
12,8+74 12,1404 12,3+6,2 11,3432 16,8433 15,8423
IL 18,40+5,11 17,30+4,11 14,65+0,43 14,5+13 12,34+4,73 11,41£1,71 p<0.05
-6 16,2042,11 15,7044,11 11,65+0,43 9,45+0,23 11,21+1,8 9,38+1,53
IL 744,11 7,4+3,12 8+2.11 8+2.45 124541 1244,11 p<0.001
-17A 6,5+3,1 5,4+2.8 724221 6+1,25 1142,32 12+1,08
TN 11,0240,77 12,2242,77 8,50+0,45 8,41+1,23 12,3241,25 11,82+1,02 p<0.003
F-a 10,02+0,77 9,82+1,17 8,50+0,45 7,10+1,05 11,2240,54 9,42+135

Analysis showed that with the course of RA, inflammatory
and autoimmune reactions are accompanied by a higher level,
which was confirmed by a significantly higher level of cytokines,
as in RA patients, an increase in the level of IL-1p by 1.3 times,
IL-6 by 2.5 times, and TNF-a by 1.5 times was observed, but in
comparison with these indicators after pharmacotherapy, there
was a relative improvement, in particular in subgroup "B," since
IL-6 inhibitors in active RA effectively suppress the immuno-
inflammatory process and have a favorable safety profile.
Analysis showed that after the use of levilybam, a decrease in the
level of pro-inflammatory cytokines was noted by 1.4 times
compared to the use of methotrexate. The decrease in TNF-a
levels in AS patients, against the background of secukinumab
use, indicates the direct effect of IL-17A inhibitor on the
production of immune mediators - TNF-a.

Conclusions.

1. The complex of conducted studies made it possible to
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