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Abstract

Introduction: The gut microbiota plays an important role in developing rheumatoid arthritis (RA), ankylosing spondylitis
(AS), psoriatic arthritis (PsA), juvenile idiopathic arthritis (JIA) and others rheumatic diseases. Its studies promote new
opportunities for improving the early diagnosis, and possibly the prevention of severe autoimmune rheumatic diseases, as
well as correcting the tactics of a personalized approach to treatment.

Aim: This review evaluates the relevant information on the relationship between changes in the microbiota and the
development of rheumatic diseases in children and adults.

Search strategy: Literature search was carried out using PubMed (Medline), Scopus databases, eLibrary.ru, Google
Scholar by keywords: “gut microbiome”, “microbiota”, “rheumatoid arthritis”, “rheumatic diseases”, “spondyloarthropathies”.
The search depth is 20 years (2000-2021). The original language is English. Inclusion criteria: reports of randomized and
cohort studies conducted on large populations, meta-analyses and systematic reviews. Exclusion criteria: articles describing
single cases, series of cases, as well as experimental work on animals. Out of 113 literary sources, 78 were selected as
analytical material for this article.

Summary: Analysis of the sources showed that the conducted studies revealed deviations in the diversity of intestinal
microflora in patients with rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis. The main attention was paid to
cataloging the microorganisms present, identifying the relationship between microbial species and diseases. Differences in
the composition of the microbiota in children and adults have been established. Currently, the relationship of various factors,
such as gender, age, race, living conditions, geographical location, remains not completely explored. However, there are no
long-term studies with the collection of samples of the intestinal microbiome in several time intervals: before and after the
appointment of basic anti-inflammatory therapy, against the background of ineffective therapy, as well as tracking the
relationship with the nature of the course, the activity of the disease or the intensity of symptoms.
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Beepenue. MukpobOuota KuleuyHMKA WrpaeT BaXHyl0 ponb B paseuTuM  pesmatoupHoro aptputa  (PA),
aHkunosmpytowero cnoHaunuta (AC), ncopuatnyeckoro aptputa (cA), oBeHUnbHOro uamonatuyeckoro aptputa (OUMA) n
LpYrMX peBMaTnyeckux 3aboneBaHwi. VccnepgoBaHne MWKPOBMOTHI OTKPLIBAKT HOBble BO3MOXHOCTW NSt YMyYLEeHUs
paHHe!n OMAarHOCTMKW, @ BO3MOXHO M MPOMUNAKTUKNA TSXKEMbIX ayTOMMMYyHHbIX peBMaTuyeckux 3aboneBaHwi, a Takke
KOPPEKLN TaKTUKM NEPCOHANN3NPOBAHHOIO NOAX0AA K NEYEHMIO.

Llenb: B atom 0630pe oueHMBaeTCs akTyanbHas MHAOPMaLMs O B3aUMOCBS3N MEXOY U3MEHEHUSAMU MUKPOBUOTbI 1
pasBUTHEM peBMaTUYECKNX 3ab0neBaHui y AeTel 1 B3pOCbIX.

Crparerusi noucka: Mouck nuTepaTypbl OCYLLECTBAANCA C 1cnonb3oBaHneM 6a3 gaHHbix PubMed (Medline), Scopus,
eLibrary.ru, Google Scholar, no kno4eBbIM CcrioBam, «MUKPOBUOM KWLLIEYHWKAY, «MUKPOOMOTa», «pEBMATOUAHLIA apTpUT,
«peBmaTuyeckue 3abonesaHusy, «crnoHgunoaptponatm». [nybuHa noucka 20 net (2000-2021). Asbik opurnHana
aHrnuickuin. Kpumepuu 6K/YeHUs: OTYeTbl O PaHAOMU3MPOBAHHBIX M KOTOPTHBIX MCCNEfOBaHUsX, MPOBEAEHHbIX Ha
fonblumx nonynauusx, MeTa-aHanu3bl W cucTemaTnyeckue 0630pbl. Kpumepuu UCKTOYeHUs: CTaTbi, OMWCHIBAKLLWE
€MHUYHbIE CMyyaW, CEpWUM CMy4yaeB, a TaKKe SKCMEpUMeHTanbHble paboTbl Ha XMBOTHbIX. M3 113 nuTepaTypHbIx
MCTOYHWKOB B Ka4eCTBE aHANUTUYECKOTO MaTepuana anis 4aHHoN cTatbk 6binv oTobpaHb! 78.

BbiBoAbl: AHanW3 MCTOYHWMKOB NOKasas, YTO MPOBEAEHHble WCCMEOOBaHWS BbISIBUNM OTKMOHEHMS B pasHoobpasuu
KMLLIEYHON MUKPOGhNopbl Y BOMbHbIX PEBMATOMAHBIM APTPUTOM, aHKAMO3WPYKOLLMM  CMOHAUIUTOM, MCOPUATUHECKAM
apTputoMm. OCHOBHOE BHUMAHWe YAEnanoch Katanoru3aluuy NnpucyTCTBYLLMX MUKPOOPraHU3MOB, BbISBIIEHUIO CBA3WN MEXIY
BMOaMW MUKPOOOB 1 GOME3HsAMU. YCTaHOBMEHbl pa3nuyust B COCTaBe MUKPOBMOTHI y eTel u B3pochbix. B HacTosiee
BpEMS B3aUMOCBSI3b Pa3niyHbIX (haKTOPOB, TaKMX Kak MoM, BO3pacT, paca, YCIOBUS XM3HW, reorpaduyeckoe NonoxeHue,
0CTaeTcs He [0 KOHUA u3yyeHHoW. OfHaKko OTCYTCTBYIOT ANMTENbHbIE MCCMEA0BaHUS cO cOOpOM 0OpasLoB KULLIEYHOrO
MUKPOGMOMa B HECKOMNBKO BPEMEHHBIX MHTEPBANOB: A0 U NOCNE HasHaveHust 6as3nCHON NPOTUBOBOCTANMTENBHON Tepaniy,
Ha (hoHe HeathDEKTUBHOW Tepanum, a Takke OTCNEXWNBAHWE CBA3M C XapaKTEpOM TEYEHWs!, aKTUBHOCTM 3aboneBaHus unu
WHTEHCUBHOCTW CUMMTOMOB.

Knrouesble cnoga: mMukpobuoM Kuwe4HUKa, Mukpobuoma, peemamoudHbIl apmpum, pegmMamuyeckue 3abonegaHus,
cnoHOuIoapmponamuu.
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Kipicne: lwek mukpobuotacel peematougtsl apTput (PA), aHkunosgaywel cnoHgunut (AC), ncopuatukanbik apTput
(MCA), toBenunbai nononatuanbik aptput (FOUA) xaHe Backa peBmaTvkanblk aypynapAblH, 4aMybiHOA MaHbl3gbl pen
aTkapagbl. MukpobuoTaHbl 3epTTey epTe AMArHOCTMKaHbI KaKCcapTyFa XaHe MyMKiH, ayblp ayTOMMMYHAbI PEBMATUKAIbIK,
aypynapablH, anfblH anyfa, coHgai-ak, emaeyaiH NepCoHU3UPNEHreH TakTUKAChIH XakcapTyFa XaHa MyMKHIKTep allagbl.

Makcatbl: byn wonyaa 6ananap MeH epecekTepaeri MUKPOBMOTaHbIH, ©3repicTepi MEH peBMATUKanbIK aypynapabliH,
[amybl apacbiHaarbl bannaHbIC Typanbl arbiMaasbl aknapat baranaHagbl.

Isgey cTpaterusicbl: 9nebuettepai isney PubMed (Medline), Scopus, eLibrary.ru, Google Scholar manimeTTep 6asach!
apKbIMbl  «illeKk  MUKPOOMOMBI»,  «MUKPOOMOTa»,  «PEBMATOMATbI  apTpUT»,  «peBMaTMKanblk  aypynap,
«CnoHaunoapTponatuanapy TyhiHai Ce3gepiH KOnAaHy apKbinbl xyprisingi. 13gey Tepengiri 20 xbin (2000-2021). TynHycka
Tini — afbINWbIH Tini. EHrisy kputepuiinepi: ynkeH nonynsuusnapga XyprisinreH paHLoMW3auusinaHFaH XaoHe KOropTTbik,
3epTTeynepaiH, ecentepi, MeTa-Tangaynap XaHe kyneni wonynap. Anbin Tactay KpUTepUnepi: Xeke xardainapgsl,
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Xafgannap CepusiChbiH XaHe xaHyapnapra aKcnepuMeHTanbl XKyMbICTbl CUNaTTalTbIH Makananap. 113 agebu aepekkesgin,
78-i oCbl MaKanara aHanuTUKanblK MaTepuan peTiHae Tandanbin anbiHabl.

KopbITbiHAbl:  [lepekke3nepdi  Tangay HoTWXeCiHOe, IKyprisinreH 3epTTeynep peBMaToMaTbl — apTpUTIEH,
aHKUIo3gaylWbl CMIOHAWNMTIEH, NCOpuaTWKarnblk, apTpUTNEeH ayblpaTbiH  HaykacTapa ilweK MWKPO(IopachliHbIH,
apTypniniriHge ayblTKynap aHblKkTanFaHblH kepceTTi. Herisri Hasap kasipri MUKpoopraHuamMaepadi karanorraysa, MUKpoo
Typnepi MeH aypynap apacbiHoasbl 6ainaHbICThl aHblkTayFa aydapbingbl. bananap MeH epecektep MUKPOGMOTACHIHbIH,
KypaMblHAaFbl ailbipMaLubIfbIKTap aHbikTanabl. Kasipri yakbiTTa XbIHbIC, Xac, Hacin, eMip Cypy xafdaibl, reorpadnsnbik
OPHbI CUAKTLI BPTYpNi (hakTopnapablH, e3apa bainnaHbiChl ani TOMbIK, 3epTTenmMereH. [lereHMeH, Heriri kabblHyFa Kapchl
TepanusiHbl TaralblHAaraHFa OEWiH XoHe KewliH, TWIMCI3 Tepanus (OHbIHAA, COHAAM-aK ileK MUKPOOMOTAChIHbIH,
BannaHbicbiH Bakpinay, aypy afbiMblHbIH, cunaThl, GenceHainiri Hemece cUMNTOMAAPAbIH, KAPKbIHABIbIFBIH BipHeLe
YaKpIT aparblKTapbiHAa ilLeK MUKPOBKUOTAChIHbIH, YITNEPIH XWHANTLIH y3ak MepP3iMai 3epTTeYNEP XOK.

TyliHOi ce30ep: iwek MUKpOGUOMbI, MUKpobuoma, pesMamoudmbi apmpum, pesMmamukanblk —aypynap,
cnoHAunoapmponamusnap.
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Introduction development of new diagnostic and possibly therapeutic
The group of autoimmune rheumatic diseases is interventions [49, 75, 76].
characterized by increasing prevalence, chronic course and Aim: to review relevant sources on the relationship

steady progression. They significantly reduce the overall ~ between changes in the microbiota and the development of
functional status, working capacity and quality of life of sick  rheumatic diseases.

people, which determines the great medical and socio- Search strategy. Literature search was carried out
economic significance of this pathology [77, 66, 50].  using PubMed (Medline), Scopus databases, eLibrary.ru,
Immunological shifts that occur under the influence of a  Google Scholar by keywords: “gut microbiome”,
variety of endogenous and exogenous factors play an  “microbiota”, “rheumatoid arthritis”, ‘rheumatic diseases’,
important role in the pathogenesis of these diseases [50,  “spondyloarthropathies”. The search depth is 20 years
73, 27, 32]. To date, the diagnosis of autoimmune  (2000-2021). The original language is English. Inclusion
rheumatic diseases is based on the determination of  criteria: reports of randomized and cohort studies
various immunological indicators, which do not always  conducted on large populations, meta-analyses and
provide diagnosis at preclinical and early clinical stages of  systematic reviews. Exclusion criteria: articles describing
the disease [23, 53, 52, 40]. At the same time, new drugs  single cases, series of cases, as well as experimental work
used in rheumatology have the greatest effect when they  on animals. Out of 113 literary sources, 78 were selected as
are prescribed early [43, 6]. In this regard, at the moment,  analytical material for this article.

there is a need for more informative, specific, and also Microbiome and its metabolites are normal and
available for everyday practice methods that allow for early ~ pathological.
diagnosis and evaluation of the effectiveness of therapy Microbiota is a term that is used to characterize the

In the last decade, a hypothesis has emerged about the ~ microbiocenosis of individual organs and systems
connection of systemic autoimmune reactions with a  (intestines, skin, placenta, breast milk, etc.), genetic
violation of the regulation of immune interactions with the ~ material and relationships within an ecological niche in a
synanthropic intestinal microflora [27, 32, 5, 36, 38]. Using  certain period of time in a certain geographical area. The
the sequencing method, deviations in the diversity of  human microbiota includes obligate pathogens that are
microflora were studied in patients with rheumatoid arthritis ~ constantly present in the human body and play an important
(RA), ankylosing spondylitis (AS), psoriatic arthritis (PsA).  role in the metabolism of the host and its protection from
Most studies are descriptive in nature, and the mechanisms  pathogens of infectious diseases. The second component
of interaction between the microbiome and the human body ~ of the normal microflora is the transient microflora
are still poorly understood. In the future, it is necessary to  (allochthonous, random). The microbiome performs many
study more closely the components of the microbiota and  important functions in the human body, such as: creation of
not just their description. Such studies will contribute to the  colonization resistance; production of enzymes involved in
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the metabolism of proteins, carbohydrates, lipids;
production of biologically active compounds; participation in
water-salt metabolism; detoxification of exogenous and
endogenous substrates and metabolites, immunogenic
function and much more. In turn, the composition of
microflora and reproduction of its representatives are
controlled by the macroorganism and can change under the
influence of endogenous and exogenous factors. [66, 50,
29, 24]. The main factors affecting the composition of the
microbiome: the method of birth (natural, caesarean
section) and the method of feeding (breast or artificial),
living conditions, diet, age-related changes, the use of
medications, in particular antibiotics [35, 39, 78, 74, 30, 46].
The state of dysbiosis leads to a violation of the functions of
the microflora, which in turn contributes to the development
of autoimmune disorders, most clearly manifested in
inflammatory ~ bowel  diseases,  systemic  lupus
erythematosus, multiple sclerosis and various inflammatory
arthritis. [25, 34, 67, 26, 56, 9].

Rheumatoid arthritis.

Rheumatoid arthritis (RA) is the most severe form of
autoimmune rheumatic diseases, which is characterized by
severe erosive arthritis and multiple lesions of internal
organs. The disease develops in individuals with a genetic
predisposition under the influence of various environmental
factors and is accompanied by a global violation in the
system of humoral and cellular immunity. [11, 27, 8] It has
long been known that the human intestine is the largest
springboard of the immune system, changes in which can
serve as a source of disorders in the human body.
Currently, there is a growing body of evidence that RA
patients have significant changes in the composition and
function of the microbiota of the mucous membranes of the
gastrointestinal tract.

Already early studies between the 1970s and 2000s
have already shown quantitative changes in specific
bacterial species in patients with RA who had not previously
received anti-rheumatic drugs, including Clostridium
perfringens (Olhagen and Mansson, 1968), genera
Bacteroides, Prevotella and Porphyromonas (Eerola et al.,
1994; Toivanen et al., 2002; Vaakhtovuo et al., 2008). With
the advent of genome-wide sequencing technologies, new
opportunities have emerged in the study of genetic
associations with rheumatic diseases. After 2010, several
studies using 16S RNA/DNA sequencing technology
demonstrated a relatively increased amount of Prevotella
copri in family members of patients with rheumatoid arthritis
and in patients with early RA compared to healthy people in
the control group [55, 37, 36, 3]. Interestingly, in patients at
late stages, as well as those receiving basic methotrexate
therapy, P. Copri increases are observed much less
frequently in comparison with early stage [55, 14, 28].
Maeda and coauthors suggested that P. copri may carry an
epitope providing cross-reactivity with autoantigens
associated with arthritis [37]. Later, a group of scientists, in
peripheral blood, isolated mononuclear cells from patients
with newly diagnosed RA, identified HLA-DR-presented
peptide from the 27-KD protein P. copri (Pc-p27). A group
of patients (42%) with both newly identified and established
chronic forms of RA was identified, in whom IgA against Pc-
p27 was detected, the content of which positively correlated
with the level of cytokines Th17 and cyclic citrullinated

peptide antibodies (anti-CCP). The remaining patients
synthesized IgG against P. copri, which was associated
with Prevotella copri DNA in synovial fluid, a specific Th1
immune response and a lower concentration of anti-CCP.
Interestingly, the production of antibodies to P. copri is rare
in patients with other rheumatic diseases or in healthy
people, which indicates that the immune response to P.
copri is RA-specific [36, 48, 19].

Chen and co-authors in the study of feces revealed a
decrease in intestinal microbial diversity in RA patients
compared to healthy people, due to the duration of the
disease and the level of autoantibodies. The same authors
revealed the prevalence of three types of pathogens, such
as Collinsella, Eggerthella and Faecalibacterium in patients
with advanced, late stages of the disease. [12]. At the same
time, the abundance of Collinsella had a strong correlation
with high levels of alpha-aminoadipic acid and asparagine,
as well as with the production of the pro-inflammatory
cytokine IL17A. In addition, the Collinsella species was
found in more severe forms of the disease [20].

Other studies in China found slightly different data. [33,
63, 13]. Patients with RA had more types of fecal
Lactobacillus than healthy people from the control group
and a decrease in the number of species of Haemophilus,
Faecalibacterium. Apparently, there are differences in the
composition of the microbiota due to geographical location,
but reliable data confirming this assumption could not be
found. [31, 51]. In addition, Zhang X. with co-authors using
the "shotgun sequencing” method and the metagenome-
wide association study (MGWAS) found that taking
methotrexate in standard doses contributes to an increase
in the species richness and diversity of the intestinal
microbiota in patients with RA [76]. Other study, in Brazil,
estimates the influence of specific DMARDs on gut
microbiota composition and suggests the possible role of
gut microbes and their metabolites’ in response to DMARDs
[51].

Spondyloarthropathies.

Spondyloarthropathies (SpA) are chronic inflammatory
diseases with progressive disability, the prevalence of
which ranges from 0% to 1.5-2%. [7]. This group includes
ankylosing spondylitis (AS), psoriatic arthritis  (PsA),
reactive arthritis (ReA), AS associated with inflammatory
bowel disease (IBD) (also known as enteropathic arthritis),
acute anterior uveitis and the recently studied axial non-
radiographic AS

In a number of studies using the sequencing method,
changes in the levels of specific organisms and the diversity
of intestinal microflora were revealed in patients with AS,
PsA, psoriasis and IBD with extra-intestinal manifestations
[7, 22, 16, 15]. The effect of dysbiosis on the development
of the disease is most clearly demonstrated in IBD,
however, it is noteworthy that antibodies to the molecular
component of bacterial surface membranes of flagellin
(CBIR-1) are associated not only with small intestine
damage in Crohn's disease [36], but also with the
enteropathic variant of SpA, and are also determined in
some patients with AS even in the absence of clinical
intestinal damage [59]. The composition of the intestinal
microflora in patients with the classical variant of AS, in
contrast to a healthy population, is characterized by
dysbiosis with an increase in the number of bacteria of five
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families: Lachnospiraceae, Ruminococcaceae,
Rikenellaceae, Porphyromonadaceae and Bacteroidaceae
and a decrease in the representation of bacteria of the
genus Veilonellaceae and Prevotellaceae [15]. Currently,
there is no convincing evidence of the role of specific
bacteria (Klebsiella pneumoniae, Bacteroides vulgatus) in
the pathogenesis of AS [59, 62, 60]. The data obtained are
very contradictory and call into question the classical model
of studying the role of microorganisms: "one microbe is one
disease." A similar situation is observed in PsA and
psoriasis. Recent studies have shown that in patients with
psoriasis, the biodiversity in healthy areas of the skin is
greater than in the affected areas. It was found that the
number of Streptococcus and Propionibacterium increased
in psoriasis foci [22]. With PsA, as with cutaneous psoriasis,
the intestinal microflora was less diverse than in a healthy
population. However, only patients with PsA had features
characteristic of patients with IBD. The revealed intestinal
dysbiosis was associated with a reduced content of bacteria
of three families: Akkermansia, Ruminococcus and
Pseudobutyrivibrio [22].

Children.

Childhood is a crucial period of life for the development
and evolution of the gut microbiota, especially for the
formation and acquisition of such fundamental functions as
immunotolerance to commensal microorganisms [17]. It is
noteworthy that the microbiota of a 3-year-old child is 40-
60% similar to the microbiota of a healthy adult and the
microbial composition in adolescence is comparable to the
microbiota of an adult [47].

Several studies in young children have shown that
artificial feeding is associated with an increased risk of
autoimmune diseases such as ankylosing spondylitis (AS)
[39]. At the same time, breastfeeding, as shown by other
studies involving children with juvenile idiopathic arthritis
(JIA) and healthy subjects, appears to protect against JIA
[30]. Reliable data indicate changes in the composition of
the fecal microbiota in children with JIA in several studies
[1,70, 44].

A recent study compared the composition of the fecal
microbiota of JIA patients with a healthy control group and
assessed the differences in microbial profiles between the
subcategories of JIA, such as enthesitis-related arthritis
(ERA) and polyarticular JIA, non-enthesitis related arthritis
(nERA). Indeed, taxon-level analysis has shown that
changes in the components of the fecal microbiota may be
involved in subclinical intestinal inflammation and contribute
to joint inflammation. In the ERA group there was a
decrease in the number of Clostridiaceae and
Peptostreptococcaceae, and in the nERA group there was
an increase in the number of Veillonellaceae compared to
the control group. The abundance of Ruminococcaceae
was observed in both categories compared to healthy
children [18].

Stoll and colleagues studied a group of 30 patients with
ERA and 19 healthy children, as well as 11 patients with
spondyloarthritis (SpA) and 10 healthy adults. The only two
taxa with statistically significant differences in favor of
control were the genus Faecalibacterium and
Lachnospiraceae, while Bifidobacterium showed a
moderate but statistically significant increase. A decrease in
F. prausnitzii A2-165 strain levels was confirmed in patients

with ERA, and similar trends were observed in adult
patients with SpA. Thus, it can be assumed that depletion of
F. prausnitzii may play a role in the pathogenesis of ERA
and SpA [61, 65, 72, 21]. This finding of a decrease in the
number of F. prausnitzii is consistent with previous findings
in both children and adults with IBD [10]. It should be noted
that it is still unclear why some subjects develop ReA after
an infection, while others do not [57].

Actually, Manasson with coauthors, studied the
intestinal microbiota in two groups of patients undergoing
infection: one group with subsequent development of ReA,
and the second group infection without ReA. They found
that in the first group, the number of Erwinia and
Pseudomonas, as well as Salmonella, Shigella and
Campylobacter were significantly higher in ReA than in the
second group, who did not develop arthritis. It was also
found that patients with ReA have a low content of
commensals in the intestinal microbiota compared to the
control group. ReA subjects had a statistically significant
higher content of Erwinia and Pseudomonas, two knowns
intestinal enteropathogens. This result contrasted with the
control group, where the relative abundance of several
genera, most of which were considered commensals, was
increased, including Blautia, Coprococcus, Roseburia and
Collinsella [38].

A more in-depth analysis conducted by Verma and
coauthors, showed that detailed identification of the ways of
interaction of the microbiota with the body can allow
predicting the possible development of autoimmune
pathology in individuals with ReA and IBD. The results
obtained are consistent with the previous studies described
above [38, 71].

It should be noted that the literature does not pay
enough attention to connective tissue dysplasia (CTD) as
one of the risk factors for the development of pathology of
the musculoskeletal system. Despite the fact that disputes
over the definition and classification of the disease still
persist, few researchers have been actively studying this
problem in the last decade [64, 42, 41]. It is proved that the
majority of children with musculoskeletal system pathology,
including arthropathies of various genesis, have symptoms
of CTD, which is due to the peculiarities of the anatomical
and histological structure of the musculoskeletal system,
represented mainly by elements of connective tissue [54, 4,
45]. The data indicate the connection of the pathology of the
musculoskeletal system with the microbiota, in particular,
with yeast fungi possessing a set of enzymes
(hyaluronidase,  chondroitin-sulfatase)  that  destroy
connective tissue, affecting laminin, fibronectin, fibrinogen,
type 4 collagen [58, 2, 69].

Conclusion

Analysis of the sources showed that the conducted
studies revealed deviations in the diversity of intestinal
microflora in patients with rheumatoid arthritis, ankylosing
spondylitis, psoriatic arthritis. The main attention was paid
to cataloging the microorganisms present, identifying the
relationship between microbial species and diseases.
However, there are no long-term studies with the collection
of samples of the intestinal microbiome in several time
intervals: before the appointment of basic anti-inflammatory
therapy, against the background of ineffective therapy, as
well as tracking the relationship with the nature of the
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course, the activity of the disease or the intensity of
symptoms, which can help in determining the causal
relationship between the characteristics of the microbiome
and the course of the disease [8, 55, 14, 20, 47].
Differences in the composition of the microbiota in children
and adults have been established.  Currently, the
relationship of various factors, such as gender, age, race,
living conditions, geographical location, remains unexplored
[67, 48, 12, 70, 44]. All of the above justifies the need for
further study within the framework of the concept of "barrier
organ disease" of the mechanisms of communication of
immune disorders with the composition of synatropic
microflora. Such studies open up new opportunities for
improving the early diagnosis, and possibly the prevention
of severe autoimmune rheumatic diseases, as well as
correcting the tactics of a personalized approach to
treatment.
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