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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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REACTIVE ARTHRITIS IN CHILDREN (REVIEW)

Tugelbayeva A., Ivanova R., Goremykina M., Rymbayeva T., Toktabayeva B.

NCJISC «Semey Medical University», Semey, Kazakhstan

Reactive arthritis (ReA) is an inflammatory arthritis related to
the subset of seronegative spondyloarthropathies which mani-
fests 1 to 4 weeks after an intestinal, urogenital, or nasopharyn-
geal infections. The absence of pathogenic microorganisms in
the joint fluid or in the synovial membrane distinguishes it from
infectious arthritis, also called septic arthritis. ReA is the most
common among rheumatic diseases in children and adolescents
and represents a systemic clinical manifestation of the above
mentioned infections [18].

Additionally, ReA is included into the subset of juvenile spon-
dyloarthropathies (JSpA) that refers to a group of related rheu-
matic diseases characterized by involvement of peripheral large
joints, axial joints, and enthesitis that begin in the early years of
life (before reaching the age of 16). The nomenclature and con-
cept of spondyloarthropathies has changed over the past few de-
cades. Though there is no any specific classification of juvenile
spondyloarthropathies, diseases related to the nomenclature of
spondyloarthropathies in young patients involve: the seronega-
tive enthesitis and arthropathy, juvenile ankylosing spondylitis,
reactive arthritis and inflammatory bowel disease-associated ar-
thritis [47].

Depending on the entrance gate, ReA infections are classi-
fied into the following three groups: 1) postenterocolitic (entero-
genic/intestinal); 2) urogenital (urogenic); 3) arthritis with naso-
pharyngeal infection that is preceded by the acute infections of
the upper respiratory tract such as an acute respiratory disease,
angina, pharyngitis, or bronchitis. Some authors refer to the lat-
ter as “post-respiratory ReA (priReA)” [2-4,18].

Furthermore, it should be noted that joint disorders are less
common among children compared to adults. But, the course of
the disease is different and more complicated in children. Re-
cently, there is an increase in the number of preschool children
suffering from reactive arthritis [12].

Joint lesions with clinically similar manifestations in cer-
tain cases can be the sign of other more serious, often systemic
rheumatic diseases [15]. The appropriate treatment does not
necessarily bring about a cure of the arthritis. On many occa-
sions it can progress to a chronic condition, thereby increasing
the likelihood of juvenile idiopathic arthritis, osteoarthritis, and
other severe immunoagressive diseases [12,48,60]. According to
some authors, chronic and recurring arthritis or spondylitis oc-
curs in almost 15-30% of patients [42].

Despite the fact that the interest towards ReA has been lost
over the past 10 years, this disease still remains a serious issue
in rheumatology and requires an early and individual treatment
[24].

In this regard, patients who are diagnosed with reactive arthri-
tis should continue to be monitored regularly by a rheumatolo-
gist to maintain control and prevent long-term complications.

Epidemiology. The epidemiological data for ReA varies
across the world. The factors behind this diversity involve dif-
ferent approaches to performing the diagnostic process and a
variety of clinical presentations, the lack of specific laboratory
biomarkers, different geographical locations that predispose to
multiple pathogens, different genetic backgrounds, different
grades of infection, and recently identified changes in the intes-
tinal microbiome [31,34,46].
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The scarcity of epidemiological data and prevalence studies is
due to the heterogeneity of the disease manifestations and lack
of definitive diagnostic criteria, respectively [59]. In Scandina-
via, where most studies were conducted, the incidence is around
0.6 to 27 per 100,000 inhabitants [36].

ReA typically affects young adults of working age. Though
children also suffer from ReA, its prevalence among children
is lower [38,49,63]. The incidence of ReA varies considerably
in Europe. It ranges from 0.9 to 9.3 per 100,000 inhabitants de-
pending on the study [36,37,58]. The recent study shows an in-
crease in annual incidence of ReA following intestinal infection
[63]; however, the incidence rates range from 1% to 15% across
studies due to different research designs [51]. Since intestinal
infections are common in developing countries, the incidence
of ReA in such countries is higher in comparison to developed
countries [35].

In a research conducted by Brinster et al., the clinical presen-
tation and microbiological context of ReA in Canada appears
without considerable difference over the period of 30 years [24].
According to the systematic review by Horton et al. in which au-
thors analyze the ReA following intestinal infections, arthritis is
recorded in 9 cases out of 1000 for Campylobacter and 12 out of
1000 for Salmonella and Shigella [39]. The incidence of reactive
arthritis after Clostridia infection among children constitutes
1.4%, while its incidence following Chlamydia infection varies
from 4% to 8%. The relative risk of ReA in women is 1.5 times
higher than in men. Besides, the frequency of ReA in adults is
2.5 times higher compared to children [19]. According to certain
data, the frequency of ReA with urogenital etiology constitutes
2: 1 in favour of males, with nasopharyngeal etiology is 3:1 in
favour of males, whereas in arthritis with enteral etiology it is
the same among both sexes [45]. A recent systematic review by
Ajene et al. demonstrates that the incidence of Campylobacter-
associated arthritis ranges from 8% to 16% with a median of
8% among adults compared to 0% to 6% with a median of 3%
among children. Salmonella-associated arthritis ranges from 1%
to 24% with a median of 11% among adults compared to 0% to
12% with a median of 5% among children. Shigella-associated
ReA ranges from 7% to 12% among adults and from 0% to 7%
with a median of 3.5% among children [19].

If we observe the season of onset for causative bacterial agents,
we notice that: reactive arthritis caused by bacteria from urinary
tract is present throughout the year. Reactive arthritis caused by
bacterial agents from enteral tract is more frequent during the sum-
mer season, whereas reactive arthritis caused by nasopharyngeal
agents is more present during the winter season [45].

The results of a bicentre retrospective analysis of features and
outcomes of ReA show that the incidence of ReA in two cohorts
of patients diagnosed between 1986 and 1996 as well as between
2002 and 2012 was similar. But, currently ReA more frequently
leads to spondyloarthritis [29]. Other authors came to the similar
conclusion that ReA tends to progress into the chronic disorders
and definitely requires closer attention [24].

Pathophysiology. ReA is a very complex pathological pro-
cess that reflects the dynamic interface between the triggers of
the disease and genetic predisposition. In fact, the development
of ReA depends on four main factors — the etiological agents that
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caused it, cytokines, the participation of a genetic factor (HLA-
B27) and the gut microbiota [63].

Etiological factor. Some bacteria are known to trigger the re-
active arthritis. They can enter the joints through the intestine or
by urogenital route [31,55]. Moreover, it has been proven that
the synovial fluid may contain bacterial antigens, and the per-
sistence of these elements can cause the progress of acute ReA
to chronic arthritis [63]. Recent studies show that the synovial
fluid of patients with ReA contains immunogenic products such
as bacterial DNA, antigenic proteins, lipopolymers, and saccha-
rides [46].

In case of ReA being transmitted by urogenital route, Chla-
mydia trachomatis is the most common cause, followed by
Ureaplasma urealyticum and other less common microbes [31].
The constant persistence of bacterial components of Chlamydia
trachomatis induces a chronic inflammatory state [33]. This fact
also explains the ability of Chlamydia to inhibit the formation of
phagosomes and lysosomes which allows Chlamydia to persist
in cells [26,63].

The bacterial antigens are transferred from the primary centre
to the synovial membrane, which causes the activation of T-lym-
phocytes and, as a result, leads to the rapid release of inflamma-
tory cytokines, resulting in synovial inflammation [46,63].

Factor of cytokines. Previous studies have demonstrated that
levels of inflammatory cytokines such as tumor necrosis factor
alpha (TNF-a) and interferon gamma (IFN-y) were reduced in
acute ReA [22,62]. In contrast, the level of TNF-a increases in
chronic ReA which allows assuming that this cytokine plays a
dual role at various stages of the pathogenesis of this disease
[64]. Researchers have found that the imbalance of cytokines
and their concentrations depends on the duration of ReA [10].

The comparison of cytokine level in coprofiltrates and serum
showed that the acute ReA is associated with a high level of
TNF-a in coprofiltrates, and the chronic ReA is correlated with
increasing values of interleukin-6 (IL-6) and interleukin—10 (IL-
10) [17]. Probably, the determination of serum interleukin-10
(IL-10) concentration is useful for assessing and monitoring the
activity of the inflammatory process in ReA [13]. Katsikas et al.
provide data on the pathogenetic role of pro-inflammatory cyto-
kines, especially TNF-a, in the pathogenesis of juvenile spon-
dyloarthropathies. Besides, authors suggest that interleukin-1
(IL-1), interleukin-6 (IL-6) and interleukin-17 (IL-17) also play
a significant pathogenetic role in these diseases [47].

A few studies aimed at determining the connections between
the cytokine gene polymorphisms and the development of ReA
(as the one conducted in Mexico to analyze the links with TNF-a
polymorphisms) showed that TNF-a polymorphism (-308) is as-
sociated with a predisposition to undifferentiated spondyloar-
thritis, but at the same time, the association of ReA with TNF-a
gene polymorphisms was not found since the sample size did not
allow to assess the association [61].

One of the first studies revealed that the IL-10 gene promoter
is associated with the development of ReA, i.e. high IL-10 pro-
duction in the joints of patients may be genetically determined.
This hypothesis requires further verification [41]. The results of
studies among siblings and twins point out that the proportion
of susceptibility to spondyloarthritis (SpA) is not determined by
HLA genes, but rather by the level of secretion of TNF-o and
IL-10 cytokines which affect their production and the course of
SpA. The balance is regulated at the genetic level and depends
on genetic polymorphisms of interleukin genes [54]. There are
studies in which IL-17 levels were elevated in synovial fluid in
patients with Chlamydia-induced ReA [64].
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Several research focused on the study of patients with ReA
following typhoid fever have shown that Salmonella adventitia
proteins can stimulate the synovial immune cells to produce IL-
17 or IL-23 [27]. Various cytokine genes polymorphisms have
been described including polymorphisms in monocytes, TNF-a
(-238), and TNFR polymorphisms. The exact pathogenesis of
the Th1/Th2 imbalance has not been clarified. However, it is
likely that genetic factors are involved [58].

Cytokine imbalance in ReA has been the subject of numerous
scientific studies for many years; however, the results are quite
contradictory. Therefore, the analysis of the correlation between
the cytokine gene polymorphisms and their level of production
in patients with ReA can be recommended for further molecular
genetic studies which are one of the priority areas in rheumatol-
ogy currently.

Genetic factor. The association of HLA-B27 with ReA is well
known, but its involvement in the pathogenesis is still not fully
investigated. The studies have shown that HLA-B27 is present
in 50-80% of patients with ReA and 90% of patients with anky-
losing spondylitis (AS) [21,46,49,52,63]. For example, it is as-
sumed that HLA-B*2703 increases the risk of a typical clinical
triad of ReA [30]. Besides, it is known that the persistence of
pathogens in organism, especially Chlamydia and Salmonella,
can be caused by HLA-B27 [32,43]. HLA-B27 expression en-
hances bacterial replication and thereby reduces the threshold of
endoplasmic reticulum (ER) induction, so that Salmonella can
induce an unfolded protein response. According to numerous
studies, HLA-B27 is laid down more slowly than other types
of HLA when ER is assembled, which leads to the accumula-
tion of a homologous HLA-B27 dimer and b2-microglobulin in
the synovial membrane, finally resulting in the activation of the
inflammatory process [20,28].

Current research suggests a number of theories, including the
theory of molecular mimicry between a gene and a pathogen.
It has been proven that there is a similarity between the amino
acid sequences in HLA-B27 and Yersinia or Shigella proteins,
which leads to cross-reactivity, tolerance, and hence triggers an
immuno-inflammatory response [28,57,64].

Gut microbiota. The intestinal microbiome and its role in
the pathogenesis of arthritis has been gaining attention in recent
years [64]. In fact, new research is focused on identifying the
associations between the microbiome and spondyloarthritis, as
well as other inflammatory arthritis [31].

The important information obtained claims that changes in
microbiota can lead to aberrant immune responses of the intes-
tinal flora, intestinal dysbiosis, inflammation, and, therefore, to
spondyloarthritis [55]. Inflammatory bowel disease, psoriasis,
and SpA are all characterized by intestinal dysbiosis. Though
all diseases display a decrease in bacterial diversity in intestinal
microbiota, this does not happen in ReA [46,64].

A similar conclusion has been drawn by researchers who
compared two groups - patients with ReA and patients after an
intestinal infection which did not develop into arthritis; that is,
significant differences in the diversity of intestinal microbiota
were not found [46]. It is stated that the prevalence of entero-
pathogens is high in patients with ReA and post-infectious
peripheral spondyloarthritis. In addition, those patients have a
reduced concentration of gut commensals [31,46]. Severe vio-
lations of intestinal microbiocenosis are observed in patients
with acute and recurrent course, while the degree of dysbiosis is
mainly moderate in patients with a prolonged course [12].

It is important to note that all children (100%) with acute ReA
have violations of the intestinal microbiocenosis, though there

131



are considerable differences among children. 62.5% had II de-
gree, and 37.5% had I degree of dysbiosis [16]. Clinical and
microbiological studies in children with reactive and infectious
arthritis have shown that dysbiotic disorders of the intestinal mi-
crobiota along with previously known factors are an important
risk factor for the development of arthritis. Connective tissue
dysplasia can serve as a factor for the development of reactive
arthritis [8].

Thus, further in-depth study of pathogenetic factors, such
as the level of certain cytokines and genetic polymorphisms in
ReA, and the role of dysplasia in the development of ReA is
very promising.

Clinical manifestations of ReA. It is well known that ReA
and SpA belong to the same group of spondyloarthropathies
[64]. In fact, Kaarela et al. showed that chronic ReA and AS
have common clinical manifestations, such as sacroiliitis, pe-
ripheral arthritis and iritis [40,52].

The most common clinical presentation of ReA is its acute
form. In some patients the disease resolves spontaneously within
the first six months, while in others (10 to 30%) it tends to prog-
ress into the chronic ReA [25].

Oligoarthritis is the most frequent manifestation of ReA.
Oligoarticular type is the most common in 70% of women and
73% of men. Monoarticular is characteristic to 13% of female
patients and 14% of male patients, and polyarticular type is de-
tected in 14% females and 10% males among adults [44].

The presence of asymmetric mono or oligoarthritis of the
lower extremities is a typical manifestation of joint syndrome
in children. In certain cases, the disease can also manifest as
an arthritis in small joints [3,12,36]. Approximately 4% of chil-
dren have polyarticular joint syndrome which is accompanied
by limited functioning of joints and impaired self-care due to
severe pain syndrome [7]. The analysis of the number of affected
joints depending on the age group illustrates the predominance
of monoarticular type of joint damage in preschool children,
while oligoarthritis is more common in the middle and older age
groups. Regardless of age and gender, the joints of the lower
extremities are more often affected [6,11]. The joint syndrome
is characterized by arthralgias without obvious inflammatory
changes in the joint area and impaired functioning as well as by
morning stiffness of short duration in majority of children [5,7].
It is also characterized by an asymmetric lesion of the interpha-
langeal and metatarsophalangeal joints and periarticular tissues
of the hands and feet with expressed swelling of the fingers,
soreness, hyperemia of the skin and the formation of the so-
called “sausage-shaped deformity” which is observed in 5-10%
of children [7,11]. Enthesitis is an inflammation of the enthesis.
It represents the site of attachment of a tendon, ligament, fascia
or capsule to the bone. The lesion seen in the lower extremities
such as Achilles tendinitis or plantar fasciitis is a common con-
dition in enthesitis [55]. Frequent heel pain, stiffness, reduced
mobility in the cervical and lumbar spine, as well as in the ileo-
sacral joints are noted in boys over the age of 6 who are carriers
of HLA-B27 [1]. Such patients are at risk of developing juvenile
spondyloarthritis [9].

Typically, skin lesions occur in a prolonged course. These
symptoms include skin lesions in the form of keratoderma of the
palms and soles, plaque psoriasis of the skin on face, torso and
limbs. Onychodystrophy (nail dyschromia, brittleness, rough-
ness, tuberosity) develops as a result of prolonged arthritis,
which is often interpreted as a mycotic lesion [58].

Along with the joint syndrome, the symptoms of the gastro-
intestinal tract, urinary tract and visual organs disorders in the
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form of dyspepsia, bowel problems, dysuric phenomena and
conjunctivitis are described in children with ReA [12]. The
manifestations of the gastrointestinal infection caused by Sal-
monella enteritidis or Salmonella typhimurium are diarrhea
and fever. The symptoms may be relatively mild. Salmonella
can affect bones and joints, so it is important to exclude sep-
tic arthritis or osteomyelitis caused by these microorganisms.
Leukopenia may be present in the early period of infection.
In case of reactive arthritis, the joint syndrome develops at
1-3 weeks after an acute intestinal infection [S5]. Intestinal
infection caused by Campilobacter jejuni is accompanied
by febrile body temperature, abdominal pain, vomiting, and
moderate diarrhea. Clinical manifestations of the intestinal
infection caused by Yersinia enterocolitica vary depending
on the age of the child. Diarrhea often prevails in children
under the age of 5. Tension and pain in the lower right quad-
rant of the abdomen are dominant in children aged 5 to 14
[53]. Acute gastroenteritis is followed by arthritis within 1
to 2 weeks. In children at an older age, the clinical presenta-
tion may resemble the manifestations of terminal ileitis or
mesenteric lymphadenitis which are similar to the signs of
appendicitis [50,53]. Intestinal infections caused by Shigella
usually occur in a more acute form characterised by the pres-
ence of blood in the stool and high fever [55].

Thus, regardless of the etiological agent, the clinical presenta-
tion of arthritis proceeds in the same way. For instance, lesions
of the joints of the lower extremities prevail in all age groups
among adult patients [44].

Burdened premorbid background were the majority of chil-
dren with ReA: 85% had frequent respiratory diseases, 64%
had chronic focus of infection (adenoids, tonsillar hyperplasia,
chronic tonsillitis, dental caries), 20% had exudative diathesis in
a medical history, 25% had residual rickets features, and 6% of
patients had a trauma preceding ReA [5,14].

Diagnostic criteria. There is no consensus on the validated
diagnostic criteria for ReA to date. Mainly, it is a clinical di-
agnosis based on a thorough analysis of a medical history,
physical examination, and a combination of microbiological
criteria [29,55]. The microbiological profile of potential triggers
depends on the detection method. Direct evidence of infection
is hard to obtain, since the microorganism is not present in the
focus of infection when arthritis occurs. As for indirect assess-
ments, mainly serological tests, they have limitations [24].

Currently, the diagnostic criteria combining the recommen-
dations of the American College of Rheumatology (ACR) and
the Berlin Criteria (1999) which were adopted during the fourth
international seminar on ReA are used.

The criteria are divided into main and additional ones. The
main criteria include: 1. the presence of arthritis, asymmetric,
mono or oligoarthritis, lesion of the joints of the lower extremi-
ties; 2. preceding infection accompanied by enteritis (manifest-
ed with diarrhea lasting at least 1 day which occurs within 3
days to 6 weeks after getting arthritis) or by urethritis (mani-
fested with dysuria or urethral or vaginal discharge lasting at
least 1 day which occurs within 3 days to 6 weeks before get-
ting arthritis). Additional criteria include at least one of the fol-
lowing signs: 1. the presence of an initiating infection which is
indicated by a positive urine culture, a smear from the cervix/
urethra, a positive bacteriological stool examination for arthritic
intestinal infections; 2. the presence of persistent synovial infec-
tion confirmed using immunohistology or PCR for Chlamydia.
A reliable diagnosis of ReA is made if the patient meets both
main criteria and one additional. A probable diagnosis of ReA
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is made if the patient satisfies both main criteria or if s/he fulfils
one main and one or more additional criteria [23,56].

Conclusion. Despite the progress being achieved towards
understanding ReA, there are still many controversial issues in
pediatrics in various directions. A comprehensive analysis of the
literature from the past ten years have shown that insufficient
attention was paid to this topic in pediatrics. To date, the studies
of ReA among children in foreign sources are significantly less
compared to the number of similar studies among adults.

Unfortunately, the available research on prognostic factors
as well as analysis of the disease outcomes was focused only
on adults, though everything that happens in adults is often laid
down in childhood. Therefore, it is crucial to prevent the devel-
opment of serious rheumatic diseases in childhood, especially in
the presence of certain genetic predispositions and risk factors.

The study of ReA in children with a detailed analysis of clini-
cal manifestations and constitutional symptoms can help not
only in the diagnosis of a specific case, but also in the justifi-
cation of complex adequate treatment of such patients, thereby
reducing the frequency of adverse outcomes.

It is also important to develop an algorithm of subsequent per-
sonalized pediatric observation of children who suffered from
ReA because the progress of ReA to chronic disease or other
forms of spondyloarthritis requires rheumatological treatment,
and in some cases can lead to disability in working age.

This information requires further fundamental research and
verification of assumptions.
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SUMMARY
REACTIVE ARTHRITIS IN CHILDREN (REVIEW)

Tugelbayeva A., IvanovaR., Goremykina M., RymbayevaT.,
Toktabayeva B.

NCJSC «Semey Medical University», Kazakhstan

Reactive arthritis is an aseptic inflammatory arthritis that is
associated with intestinal, urogenital, and nasopharyngeal infec-
tions, and represents a systemic clinical presentation of these
infections. Reactive arthritis among children still remains an
issue in pediatric rheumatology. The variety of the clinical
manifestations makes it difficult to diagnose and detect reactive
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arthritis. Moreover, there is a risk that reactive arthritis without a
proper treatment can lead to chronic destructive joint diseases. As
the articles’ analysis has shown, this topic in pediatrics has been ne-
glected over the past 10 years. Thus, the paper presents data on the
epidemiology, pathophysiology, clinical presentation and diagnosis
of this disease, as well as recommendations for further studies.

Keywords: reactive arthritis, children, epidemiology, patho-
physiology, clinical presentation.

PE3IOME
PEAKTHUBHBIE APTPUTHI Y JETEM (OB30P)

TyreadaeBa A.M., UBanosa P.JI., Topembikuna M.B.,
Puim6aeBa T.X., Tokradaesa B.7K.

HAO «Meouyunckuii ynusepcumem Cemeily, Kazaxcman

PeakTuBHBINH apTpUT — acENTHYECKOE BOCHAIMUTEILHOE 3a-
OoJieBaHHME CYCTAaBOB, ACCOLMMUPYETCS C KHUILIEYHOH, yporeH-
HOHM, HOCOIIOTOYHOW HH(EKIUEH U SBIICTCS €€ CHCTEMHBIM
KIMHUYECKUM TNpOsiBICHUEM. PeakTUBHBINA apTpuT y AeTei o
ceil JIeHb SIBISETCsl aKTyaJ bHOM MpOoOJIeMOil IeTCKOH peBMaTo-
JIOTHH, TaK KaK M3-32 Pa3HOOOpa3us KIMHUYECKUX MPOSBICHUN
YCTaHOBUTH JUArHO3 BecbMa CIOXHO. Ha ocHOBaHuM aHanu3za
PETPOCHEKTUBHON UM TEKYyILEH Hay4HOH JIuTepaTypsl 10 yKa3aH-
HOMY Bompocy 3a nocieanue 10 et npeactaBieHbl CBEICHUS
00 3MHUIEMHUOIOTHH, TAaTO()U3UOIOTHH, KIIMHIUYCCKOW KapTUHE U
JIMarHOCTHUKE 3a00JIeBaHMsI U BOSMOXKHBIE IIEPCIICKTHUBEI B JIede-
HHHU JIaHHO [1aTOJIOTUH y eTell. ABTOPBI CTaTbU PEKOMEHIYIOT
pa3paboTaTh aJrOpUTM IOCIEAYIONIEr0 MePCOHATN3UPOBAHHO-
ro MeANaTPUYSCKOro HaOIIOACHHS 3a JEThbMH, CTPaIaloluMU
PEaKTUBHBIM apTPUTOM.
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