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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




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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Abstract.

People infected with the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) are at a higher risk of developing
autoimmune inflammatory rheumatic disease. However, clinical
studies have shown that, unlike bacterial infections, inflammatory
rheumatoid arthritis is rarely triggered by viral infections.
Generally, adult females have a higher incidence of rheumatoid
arthritis compared to males (a female/male ratio of approximately
3:1). The secretion of female hormones is presumed to be deeply
involved in the onset of rheumatoid arthritis. Furthermore, there
is a definitive role of genetic factors in rheumatoid arthritis.
Typically, rheumatoid arthritis is treated with steroids and
antibody drugs, such as anti-tumor necrosis factor-a (TNF-a)
antibodies and anti-interleukin-6 (IL-6) antibodies; however,
although the symptoms of autoimmune diseases are alleviated
by these drugs, the underlying pathology cannot be completely
cured. Meanwhile, immunosuppressive treatment with
steroids is effective against inflammatory rheumatoid arthritis
associated with coronavirus disease (COVID-19). Therefore,
the pathogenesis, symptoms, and pathological findings of
inflammatory rheumatoid arthritis associated with COVID-19
are presumably different from those of autoimmune rheumatoid
arthritis. Since COVID-19-related autoimmune-like diseases,
such as COVID-19-related inflammatory rheumatoid arthritis,
have pathological conditions that are different from inherited
autoimmune diseases, it is possible to establish treatments that
aim at remission. Further pathological analyses of patients with
post-COVID-19 inflammatory rheumatoid arthritis are essential
to the development of treatments for this type of arthritis.

Key words. COVID-19, rheumatoid arthritis, interleukin 6,
SARS-CoV-2.

The coronavirus disease-2019 (COVID-19) pandemic was
caused by infection with the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Ever since the outbreak in
December 2019, the number of confirmed cases of COVID-19
reached 774 million in January 2024, with approximately 7
million deaths worldwide [1]. Clinically, the SARS-CoV-2
infection can present with varying symptoms [2], and any
COVID-19 symptoms generally resolve within 2—4 weeks.
However, some persons experience long-term sequelae of
the disease, which is often referred to as “long COVID” or
“post-acute COVID-19 syndrome” [3-5]. As per a nationwide
study conducted clinical institution in United Kingdom (UK),
approximately 12.8% of participants (matched by age, sex, and
socioeconomic status) showed residual COVID-19 symptoms
at 12 months after SARS-CoV-2 infection [6]. Furthermore,
data from recent clinical research demonstrates a higher risk for
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autoimmune inflammatory rheumatic diseases (AIRDs) among
patients with a history of COVID-19 [7-9].

It is well-known that SARS-CoV-2 infection is a potential
trigger for the development of inflammatory arthritis, not only
in people with a history of inflammatory rheumatic diseases but
also in those without any such medical history. However, the
diagnosis of inflammatory arthritis is complex because new-
onset inflammatory arthritis after COVID-19 infection is a
heterogeneous phenomenon. For instance, acute arthritis with
features of viral arthritis developing after a COVID-19 infection
is similar to crystal-induced arthritis. Likewise, there are also
reports of post-COVID-19 arthritis mimicking reactive arthritis
(ReA); however, the typical features of ReA are often absent in
patients who develop this type of arthritis. Furthermore, some
studies have reported first-onset cases of inflammatory arthritis
in peoples older than 45 years; however, in many of these
cases, the Human Leukocyte Antigen (HLA)-B27, which is a
genetic characteristic of ReA, was hardly detected. Similarly,
rheumatoid factor (RF) has also never been detected in the
serum of patients with post-COVID-19 arthritis.

Typically, viral infections are much less likely to cause ReA
than bacterial infections. In most patients with post-COVID-19
arthritis, microscopy, culture, and polymerase chain reaction
tests for bacterial infection were all negative. Therefore, it is
still unclear whether SARS-CoV-2 causes true ReA because
viral infection-triggered respiratory illnesses rarely cause ReA.
A Korean hospital-based study by Kim et al. [10] reported that
SARS-CoV-2 infection was associated with an increased risk of
AIRD compared with matched patients without SARS-CoV-2
infection or with influenza infection. Additionally, the risk of
AIRD was higher with greater severity of acute COVID-19 [10].

Rheumatoid arthritis is an autoimmune disease that is more
likely to occur in women. In Japan, the reported male-to-female
incidence ratio of rheumatoid arthritis is 1:4 [11]. Notably, the
incidence rate of all autoimmune diseases in Japan is higher
in females than males. The most plausible explanation for this
higher incidence of autoimmune diseases in females is the role
of female sex hormones [12]. However, female hormones do not
directly cause disease; instead, they are more likely to activate
autoantibodies and cytokines that promote immune responses [13].

A clinical study conducted in Japan reported that compared
to non-infected individuals, females had a higher risk of
developing rheumatoid arthritis after a COVID-19 infection
(odds ratio [OR]: females: 3.04 (95% confidence interval [CI]:
2.81-3.34); males =2.62 (95% CI: 2.26-3.04)), i.e., females had
a 1.172-times higher risk of developing rheumatoid arthritis than
males after contracting a COVID-19 infection [ 14]. Notably, the
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Figure 1. Unlike autoimmune rheumatoid arthritis, the inflammatory
rheumatoid arthritis associated with coronavirus disease 2019
(COVID-19) does not cause joint-level deformities due to cartilage and
ligament damage.

A. X-ray image of a normal hand with healthy bones and joints
derived from a healthy person. B. X-ray image of an advanced case
of rheumatoid arthritis showing dislocation and destruction of the
joints. In rheumatoid arthritis, the cartilage and ligaments supporting
the joints are damaged due to autoimmune action, resulting in
obvious deformities. C. Rheumatic syndromes associated with immune
checkpoint inhibitors therapy representative image of periostitis in a
patient developing hypertrophic osteoarthropathy after treatment with
immune checkpoint inhibitors (white triangles indicate inflammatory
findings in the joints). D. Rheumatic syndrome in a patient who
developed COVID-19 infection. White triangles indicate inflammatory
findings in the joints; however, the radiograph of the left hand shows
no bony lesions. The authors received informed consent from each
patient, and these X-ray images are included in the manuscript.

histopathological and radiographic findings observed in many
women with inflammatory rheumatoid arthritis after COVID-19
infection are different from those typically seen in rheumatoid
arthritis as an autoimmune disease (Figures 1A, B, and D).

Autoimmune-like diseases are often seen as side effects
or immune-related Adverse Events (irAEs) due to the
administration of immune checkpoint inhibitors (ICIs)
prescribed for cancer treatment. Radiographs of patients with
post-COVID inflammatory rheumatoid arthritis present a
similar picture to an autoimmune-like disease that develops
due to ICI administration (Figure 1A and C). A study noted
that 128 of the 519 cancer patients (24.66%) treated with
ICI developed inflammatory rheumatoid arthritis [15], and
there was no sex-related difference in the incidence of this
inflammatory rheumatoid arthritis caused by ICI administration
[15]. Moreover, the symptoms of inflammatory rheumatoid
arthritis go into remission by discontinuing ICI administration
and administering steroids. In contrast, the typical symptoms of
rheumatoid arthritis, which is observed in many women, do not
go into remission through the administration of drugs.

Recent clinical research demonstrated that synovial fluids
derived from the joints of patients with COVID-19 contained a
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high number of polynuclear cells and a few mononuclear cells
[16]. Furthermore, the majority of patients with COVID-19
tested negative for RF, anti-cyclic citrullinated peptide, and
HLA-B27; these tests were conducted in susceptible patients or
due to the severity of COVID-19 infection. Thus, the condition
was compatible with inflammatory arthritis associated with
COVID-19. It was further confirmed by the fact that the
inflammatory arthritis in most patients with COVID-19 improved
markedly after receiving combination therapy with non-steroid
anti-inflammatory drugs and prednisolone [16,17,18].

Interleukin 6 (IL-6) is one of the cytokines that control
humoral immunity activated by immune cells, such as T cells
and macrophages. It is also involved in various physiological
phenomena, including the mechanisms underlying the onset of
inflammatory and immune diseases. In 1986, complementary
DNA (cDNA) for IL-6 was cloned from human B cells [19].
Recent clinical evidence demonstrated that IL-6 secretion
forms the backbone of hypercytokinemia seen in COVID-19-
associated hyperinflammation and multiorgan failure [20].
Two types of IL-6 inhibitor drugs are approved for clinical use
around the world — anti-IL-6 receptor monoclonal antibodies
(e.g., tocilizumab) and anti-IL-6 monoclonal antibodies (e.g.,
siltuximab). These antibody medicines have been evaluated in
patients with rheumatoid arthritis, juvenile idiopathic arthritis,
cytokine release syndrome, and COVID-19 patients with
systemic inflammation [21,22].

In summary, the inflammatory rheumatoid arthritis observed
in COVID-19 patients presumably occurs due to an excessive
immune response triggered by an external stimulus or infection.
Therefore, the pathogenesis and histopathological findings
of inflammatory rheumatoid arthritis observed in COVID-19
patients are different from those of autoimmune rheumatoid
arthritis and similar to the inflammatory rheumatoid arthritis
that develops as a result of ICI administration.

Abbreviations.

AIRD: Autoimmune Inflammatory Rheumatic Disease
(AIRD); COVID-19: Corona Virus Infectious Disease emerged
in 2019; HLA-B27: Human Leukocyte Antigen-B27; ICI:
Immune Checkpoint Inhibitors; IL-6: Interleukin 6; PCR:
Polymerase Chain Reaction; ReA: Reactive Arthritis; RF:
Rheumatoid Factor; SARS-CoV-2: Severe Acute Respiratory
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