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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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-α (TNF-α) 
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 

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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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 

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 
Syndrome Coronavirus-2. 
Footnote.

All authors are receiving medical ethics education. In addition, 
this study has been approved as a clinical medical study at each 
medical facility. When a patient participates in our clinical 
research and our medical staff collects blood, we must receive a 
consent form signed by the patient.
Data Sharing.

Data are available on various websites and have also been 
made publicly available (more information can be found in the 
first paragraph of the Results section).
Ethics statement.

This study was reviewed and approved by the Central Ethics 
Review Board of the National Hospital Organization of Japan 

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.
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