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The most common causes of comorbidity
in patients with rheumatoid arthritis

V.N. Zhdan, M.V. Tkachenko, M.Yu. Babanina, Ye.M. Kitura, O.A. Kyrian
Ukrainian Medical Stomatological Academy, Poltava

Rheumatoid arthritis is a chronic autoimmune disease that affects the synovial membrane of the joints and leads
to progressive joint damage, disability and reduced quality of life. Notwithstanding the emergence of more ad-
vanced therapeutic strategies that have improved the duration of remission, rheumatoid arthritis is associated
with high rates of comorbidities, infections, malignant neoplasms, and cardiovascular pathology. It is known
that some existing pathogenic inflammatory mediators in rheumatoid arthritis, such as interleukin-1p (IL-1p)
and tumor necrosis factor, may play a key role in the development of cardiovascular diseases.

Various preclinical and clinical studies have shown that biological therapy, which is widely used to treat pa-
tients with rheumatoid arthritis, may be effective in treatment of cardiovascular diseases. In this context, it
was proposed to study the involvement of adipocytokines. Adipocytokines are pleiotropic molecules that are
primarily released from the white adipose tissue and immune cells. Adipocytokines modulate the function of
various tissues and cells, and, in addition to energy homeostasis and metabolism, enhance the process of in-
flammation, the immune response and tissue damage. Adipocytokines can contribute to the pro-inflammatory
condition in patients with rheumatoid arthritis and the development of bone tissue damage. Moreover, they may
be associated with the development of cardiovascular diseases.

In the present study, we considered the already known data on the role of adipocytokines in the pathogenesis of
rheumatoid arthritis, despite the fact that they are also actively involved in the pathogenesis of the cardiovas-
cular diseases and are possible biomarkers for predicting the treatment outcomes, as well as in connection with
their potential, as a possible new therapeutic target.

Keywords: interleukin, adipocytokines, cardiovascular diseases.

HavuyacTiwi npuynHmn KoMopOGifHOCTIi y XBOPUX Ha peBMaTOIAHNA apTpUT
B.M. XXgaH, M.B. TkayeHko, M.HO. BabaHiHa, €.M. Kitypa, O.A. Kup’saH

PeBMaroifHuil apTput — 1ie XpOHiuHE ayTOIMYHHE 3aXBOPIOBAHHS, sIKe BPasKae CUHOBiaibHY 000JIOHKY cyrio00iB i npu-
3BOJUTH [[0 MPOrPECYIOUOTO ypPaxkeHHs cyrjao0iB, iHBaliHOCTI Ta 3HUKEHHS SIKOCTI KuTTst. He3Baxaouu Ha 10siBY
6iTBIIT TTPOTPECUBHUX TEPATIEBTUYHUX CTPATETiH, sIKi MOKPAIIUIN TPUBATICTH peMicii, peBMaTOITHUI apTPUT acoIliio-
€ThCS1 3 BUCOKMM PiBHEM CYIIYTHIX 3aXBOPIOBaHb, iH(MEKIIil, 3/I04KiCHUX HOBOYTBOPEHD Ta CEPIEBO-CYAMHHOI 11aTOJIO-
rii. Bimomo, mo seski natorenni MegiaTopu 3anajieHHs Ipu peBMaToigHOMY apTpuTi, Taki, sk intepueiikin-1p (1JI-1p)
Ta (pakTOp HEKPO3Y MYXJIUH MOKYTb BiflirpaBaTi KJII04OBY POJIb Y PO3BUTKY CEPIEBO-CYyANHHNX 3aXBOPIOBAHD.

Pi3ni gokiHIUHI Ta KJAIHIUHI ZOCIIAKEHHS POLEMOHCTPYBaIU, 1[0 Oi0J0TiUHA Tepallisi, IKY IUPOKO BUKOPUCTOBY-
I0Th JUUIsL JIiIKyBaHHs MAIIEHTIB 3 PEBMATOITHIUM apTPUTOM, MOKe OyTH e(eKTUBHOIO y JiKyBaHHI CEPIIEBO-CYAUHHUX
3aXBOPIOBaHb. Y IbOMY KOHTEKCTI GYJIM 3alPOMOHOBAHI /[0 BUBYCHHSI aMIIOIMTOKIHUA. AJIUIOINUTOKIHN — Ie TJie-
WOTPOIHI MOJIeKyJu, SKi, TOJJOBHUM UYMHOM, BUBIJBHAIOTHCS 3 6i0i KUPOBOI TKAHUHM Ta iMYHHUX KJiTUH. Anu-
HOIMTOKIHN MOAYJIIOITh (DYHKINIO Pi3HUX TKAHUH Ta KJIITHH, Ta KPIM €HEPreTUYHOro roMeocTasy Ta MeTabosizmy
MTOCHUJTIOIOTH MTPOTIEC 3aMaJeH s, iMyHHY Bi/ITOBi/lb Ta MOMKO/’)KEHHS TKAHWH. ATUTTOTIUTOKIHN MOKYTh 3yMOBJIIOBATH
1po3anajbHUil CTAH Y XBOPUX HA PEBMATOIAHUIT apPTPUT Ta PO3BUTOK MOIMIKOKEHHS KicTKOBOI TkanuHu. Kpim Toro,
BOHU MOXYTb OYTHU MOB’sI3aHi 3 PO3BUTKOM CEPIEBO-CYAMHHIX 3aXBOPIOBAHD.

Binowmo, 1o akTMBHMIT aroHICT penenTopiB AANTNTOHEKTHHY, SIKUH BBOAMJIN y MOPOKHUHY POTA, MOKPANIUB iHCYJIiHO-
PE3UCTEHTHICTh Ta MOPYIIEHHS TOJEPAHTHOCTI 10 TJIIOKO3M y MifjocaifHnX Munieil. BpaxoByouu, 1110 aAUIOHEKTHH
Mae€ POTHU3alajJbHi BJACTUBOCTI, MOJKHA NPUIIYCTUTH, IO a/IUITOHEKTUH Y1 aTOHiCTU a[UIOHEKTUHOBUX PelelToPiB
MOKYTh OyTH Y HEPCHEeKTUBI LOCHIIKEHI 17151 po3pOo6JeHHs TepaleBTUYHUX [pelapatis AJsl JiKyBaHHsI iHCYJIiHOpe-
3UCTEHTHUX CTaHiB i MOXKJIMBUX 3allaJbHUX IIPOIIECIB.

Y pocaigkenni 6yn0 pos3TASHYTO BiKe BioMi AaHi PO afAMTIONUTOKIHYM y MaToreHesi peBMaToi[HOTO apTPUTY, 3Ba-
JKAKUW Ha Te, 110 BOHM TaKoK GepyTh aKTUBHY y4acTh y HaTOreHe3i 3aXBOPIOBaHb CEPIEBO-CYJAMHHOI CUCTEMU Ta
€ MOXJIUBUMU OioMapKepaMu IIPOTHO3Y pe3yJibTaTy JIKYBaHHs, a TAKOXK, y 3B’I3Ky 3 IXHIM IOTEHI[iaJoM, B SIKOCTi
MOJKJIMBOI HOBOI TepalneBTUYHOI MillleH].

Kniouoegi crosa: inmepnetixin, adunoyumoxini, cepye6o-cyounii 3axeopioeamnis.

© The Author(s) 2021 This is an open access article under the Creative Commons CC BY license
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HauGonee 4yacTbie NpUY4NHbI KOMOPOUAHOCTU Y G0JIbHBIX PEBMATOUAHBIM apTPUTOM
B.H. XKgaH, M.B. TkayeHko, M.FO. BabaHuHa, E.M. Kutypa, O.A. KupbsiH

PeBMaTOMHBIN aPTPUT — 3TO XPOHUUYECKOE Ay TOMMMYHHOEe 3a00JieBaHte, KOTOPOE TTOPAKaeT CHHOBHAJIBHYIO 060JI0YKY
CYCTaBOB U TIPUBOJIUT K MPOTPECCUPYIONIEMY MOPAKEHUIO CYCTaBOB, MHBAJUIHOCTH U CHUKEHHIO KayecTBa Kku3Hu. He-
CMOTPs1 Ha T0siBJIeHUue OoJjiee POTPECCUBHBIX TEPAIIEBTUUYECKUX CTPATETUH, YIYUMIUBIIMX HPOJOJIKUTENLHOCTD PEMUC-
CHH, PEBMATOUIHBII apTPUT aCCOIMUPYETCS] ¢ BBICOKUM YPOBHEM COIMYTCTBYIONNX 3abosieBanuii, nHGMEKINH, 3J10Kade-
CTBEHHBIX HOBOOOPA30BAHUI 1 CEPACYHO-COCYANUCTON TTATOTOTHH.

M3BeCTHO, YTO HEKOTOPBIE TTATOTEHHBIE MEINATOPBI BOCTIAJEHUS TPY PEBMATOUIHOM apTPUTE, TaKHe, KaK WHTepaeiikuH-1
(JI-1B) u akTop HEKPO3a OIMyXO0JI€el, MOTYT UTPaTh KJIIOYEBYIO POJIb B Pa3BUTHH CEPAEUHO-COCYANCTHIX 3a60IeBaAHMIA.
Passinunble JOKIMHUIECKNE M KINHUYECKUE NCCIE0BAHNS TPOIEMOHCTPIPOBAJIH, YTO OMOIOTHYeCKast TePAIHs, IIHPO-
KO UCIIOJIb3yeMast JIJIsl JIeYeHUsT AIMEHTOB ¢ PEBMATOUIHBIM apTPUTOM, MOKET ObITh 9((EKTUBHOU B JIEUEHUU CePed-
HO-COCYAUCTBIX 3a00sieBanuil. B 5TOM KoHTEKCTe OBLIN MPEJJIOKEHDI I U3YYeHUS a[UTTOIUTOKUHBL. AJIMITOIIUTOKUHBI
— 3TO IJIEHOTPOIIHBbIE MOJIEKYJIbI, KOTOPbIE TJIABHBIM 00pa3oM BbICBOOOKAAOTCS U3 GEION JKUPOBOU TKAHK U UMMYHHBIX
KJIETOK. AJJMIOIUTOKUHBI MOAYJIUPYIOT (DYHKIIMIO Pa3JIMYHBIX TKAHEH M KJIETOK, KpOMEe 9HePreTHYeCKOro TOMeocTasa u
MeTabosIM3Ma YCUIMBAIOT IIPOIECC BOCHANEHUsT, UMMYHHBIN OTBET U MOBPEXKICHIE TKaHeil. AJIMIIOIUTOKUHBI MOTYT Bbi-
3BIBATh BOCIIAJUTEIbHOE COCTOSIHUE Y OGOJIbHBIX PEBMATOUIHBIM apTPUTOM U Pa3BUTHE MOBPEKACHUS KOCTHOU TKaHMU.
Kpome T0oro, 0HU MOTYT OBITH CBSI3aHbI C PA3BUTHEM CEPIEYHO-COCYAUCTHIX 3a00JIeBaHUI.

M3BecTHO, 4TO AaKTUBHBII ATOHUCT PEIENTOPOB A/IUNOHEKTHHA, KOTOPBIN BBOJIUJIN B TIOJIOCTh PTA, YIIYUIITUI HHCYJIUHOPE-
3UCTEHTHOCTh ¥ HAPYIIEHUE TOJEPAHTHOCTH K TJIIOKO3€ Y MOIOIBITHBIX MbIIIEH. YUUThIBAsL, YTO aJiMIOHEKTUH ObJagaer
MIPOTUBOBOCIIATUTENLHBIMUA CBONCTBAME, MOKHO TPEAIMOJNOKUTD, YTO AAUTOHEKTUH UJIU ATOHUCTHI aJUITOHEKTHHOBBIX
PEIENITOPOB MOTYT OBITh B MEPCIIEKTHBE UCCIETOBAHBI I Pa3pabOTKU TEPANeBTUYECKUX TIPENAPATOB JIJIs IEYCHUS HHCY-
JINHOPE3UCTEHTHBIX COCTOSIHUI M BO3MOKHBIX BOCIIAJIUTEJBHBIX ITPOIIECCOB.

B uccienoBanuu GbLIn pacCMOTPEHBI YiKe U3BECTHDIE JJaHHbIe 00 aJUIIOIUTOKUHAX B IATOT€HE3€ PEBMATOUIHOTO apTPU-
Ta, YYUTHIBAS, YTO OHU TAKKE aKTUBHO yYaCTBYIOT B IaToreHe3e 3a60JIeBAaHUI CEPAEYHO-COCYIUCTON CUCTEMBI 1 SIBJISI-
I0TCST BO3MOKHBIMU OMOMapKepaMi [IPOTHO3a Pe3yJIbTaTa JIEYeHNsT, a TAKKe, B CBSI3U € WX MOTEHIINATIOM, B KA4eCTBE BO3-

MO>KHOI HOBOH TepaneBTUYECKON MUIIIEHU.

Kantoueewvte cnosa: uHmepﬂeﬁqu, aaunouumommbl, cepaeuno-cocyaucmbze sabonesanus.

he paper has been written within the research scien-

tific work, entitled “The features of the course, prog-
nosis and treatment of comorbid conditions in diseases
of internal organs in respect of genetic, age and gender
aspects” (State registration number 0118U004461).

Rheumatoid arthritis is associated with high preva-
lence of comorbidities, including infections, malignan-
cies and cardiovascular diseases, leading to increased
mortality in these patients [1]. A tight association be-
tween rheumatoid arthritis and progressive atheroscle-
rosis is known to be due to correlation between conven-
tional cardiovascular risk factors and pro-inflammatory
pathogenetic mechanisms. Moreover, atherosclerotic
process can be aggravated by the fact that conventional
cardiovascular risk factors are poorly diagnosed and
treated [2]. In addition, some known pathogenic proin-
flammatory mediators in rheumatoid arthritis, such as
interleukin 1-p (IL1-B) and tumor necrosis factor, may
play a key role in the development of cardiovascular
diseases. In fact, common pathogenetic pathways of in-
flammation between atherosclerotic process and rheu-
matic diseases have been identified [3].

Various studies have suggested that biological dis-
ease-modifying antirheumatic drugs commonly used to
treat patients with rheumatoid arthritis may be effec-
tive in ameliorating concomitant cardiovascular diseas-
es. In this context, the contribution of adipocytokines
has been proposed. Adipocytokines are pleiotropic mol-
ecules that are mainly released from the white adipose
tissue and immune cells. Adipocytokines modulate the
function of various tissues and cells, enhance the inflam-
matory process, immune response and tissue damage. In
rheumatoid arthritis, adipocytokines can contribute to
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pro-inflammatory conditions, bone tissue damage, and
accelerate concomitant atherosclerosis [4].

In the present study, we considered the already
known data on adipocytokines in the pathogenesis of
rheumatoid arthritis, given that they are also actively
involved in the pathogenesis of cardiovascular diseases
and are possible biomarkers for the prognosis of treat-
ment outcomes, as well as their potential, as a possible
new therapeutic target.

The paper was aimed at the analysis of the publica-
tions and summarize the existing data on the role of adi-
pocytokines in the pathogenesis of rheumatoid arthritis
and associated comorbid pathologies.

MATERIAL AND METHODS

We conducted a descriptive analysis of the litera-
ture aimed at reviewing the role of leptin, adiponectin,
resistin and visfatin in the pathogenesis of rheumatoid
arthritis, since they are involved in the active course of
the disease, concomitant cardiometabolic diseases and
can be biomarkers in the prognosis and treatment out-
comes, due to their potential, as the new therapeutic
targets. We have analyzed already known data linking
the same molecule to joint damage and cardiometabolic
comorbidities not only to discuss the previous studies
but also to justify further ones. A search on MEDLINE
(via PubMed) and the bibliography of the relevant pu-
plications was performed manually to identify other po-
tentially relevant studies.

RESULTS
Adiponectin is the 244-formulation protein, also
known as GBP28, apM1, Acrp30 or AdipoQ, mainly
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synthesized by the adipose tissue. This adipocytokine
increases fatty acid oxidation and glucose uptake by
the muscles, decreases hepatic glucose synthesis by
acting through two AdipoR1 and AdipoR2 receptors
found in the skeletal muscles and liver, respectively.
Adiponectin gene ablation has an impressive effect on
experimental mice on a high-fat and sucrose diet, caus-
ing insulin resistance and accumulation of lipids in the
muscles [5]. In the animal mirror models, adiponectin
levels are lower in obese patients and higher in patients
who lose weight. On the contrary, the content of adipo-
nectin and its receptors increases during physical activ-
ity. In addition, adiponectin secretion is inhibited by
proinflammatory cytokines, indicating that inflamma-
tion may contribute to hypoadiponectinemia in insulin
resistance and obesity [6].

In rheumatic diseases, adiponectin can act as a pro-
inflammatory mediator in the joints and participate
in the degradation of the matrix. During rheumatoid
arthritis, the level of adiponectin and AdipoR1 in sy-
novial fluid and tissue was relatively higher compared
to the control group. In this study, many cells derived
from synovial fluid and tissues in rtheumatoid arthritis,
including synovial fibroblasts, contained adiponectin,
AdipoR1, and AdipoR2 [7]. Interestingly, the addition
of adiponectin to synovial fibroblast cultures increased
the production of proinflammatory cytokines such as
IL-6 and IL-8. Stimulation with adiponectin also pro-
moted the production of metalloproteinase MMP-1 and
MMP-13 by synovial fibroblasts in rheumatoid arthri-
tis. In addition, adiponectin can bind to IL-1B, which
increases the production of proinflammatory mediators
by the synovial fibroblasts in rheumatoid arthritis.

Adiponectin intensified bone erosion by promoting
osteopoietin production in the synovial tissue in rheu-
matoid arthritis, indicating that adiponectin induced
the expression of osteopoietin, which in turn activated
osteoblasts [8]. Recently, the effect of adiponectin on
the derivatives of mesenchymal adipose tissue stem
cells derived from the infrapatellar adipose pad of pa-
tients with rheumatoid arthritis has been evaluated.
Mesenchymal adipose stem cells were stimulated by the
low-molecular and high-/medium-molecular weight
isoforms of adiponectin [9]. The authors emphasized
that the secretion of proinflammatory mediators was
activated by the high-/medium-molecular weight iso-
forms, but not by the low-molecular weight isoforms of
adiponectin. In addition, they highlighted that stimu-
lation with the high-/medium-molecular weight iso-
forms of adiponectin reduces the proliferative effects
of mesenchymal adipose tissue stem cells derived from
soluble synovial fibroblast factors in rheumatoid arthri-
tis. Summarizing these results together, we hypothesize
that adiponectin has a pro-inflammatory and destruc-
tive effect on the joint during rheumatoid arthritis [10].

Increased risk for cardiovascular complications re-
sulting from the synergy between the conventional
cardiovascular risk factors and the inflammatory pro-
cess itself is characteristic of patients with rheumatoid
arthritis. Therefore, the role of adipocytokines, which
have a possible link to obesity, inflammation and car-
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diometabolic diseases, has been proposed. To evaluate
the likelihood of the effect of adipocytokines on insu-
lin resistance and coronary atherosclerosis in patients
with rheumatoid arthritis, a preliminary study has been
conducted [11]. In this study, the authors estimated
the index of coronary artery calcification according to
vascular CT, a homeostatic model of insulin resistance
(HOMA-IR), and blood serum adipocytokines (leptin,
adiponectin, resistin, and visfatin) in 169 patients with
rheumatoid arthritis. Currently, elevated leptin cor-
relates with the insulin resistance index (HOMA-IR),
even after correction for possible clinical complications,
age, gender, body mass index, conventional cardiovas-
cular risk factors, and inflammatory mediators [12].

In contrast, visfatin, adiponectin, and resistin were
not associated with the HOMA-IR index. No associa-
tion has been found between the coronary artery calci-
fication index and the estimated adipocytokines [13].
Recently, adipocytokines have been additionally inves-
tigated with regard to inflammation, insulin resistance,
and atherosclerosis in theumatoid arthritis, which is as-
sociated with the pathogenic mechanisms of these dis-
eases [14]. The study evaluated the HOMA-IR index,
the thickness of the intima-media complex, the resis-
tance index of the carotid artery and plaque of the ca-
rotid artery in 192 patients with rheumatoid arthritis.
These data were correlated with adiponectin, leptin and
resistin levels. The authors have noted that leptin and
the leptin/adiponectin (L/A) ratio correlated with the
HOMA-IR index and the thickness of the intima-media
complex after taking into account cardiovascular risk
factors, indicating a possible independent role of leptin
in predicting cardiovascular diseases in rheumatoid ar-
thritis [15].

With regard to adiponectin, in 210 patients with
rheumatoid arthritis, a correlation between the total
and high-molecular weight concentrations of adipo-
nectin, cardiometabolic risk and markers of enhanced
early atherogenesis was made [16]. The total and high
molecular weight adiponectin concentrations are as-
sociated with high systolic, diastolic and mean arterial
pressure, and HDL concentrations, low overall HDL/
TG ratio, and TG, HDL and glucose ratios [17]. These
findings reflected what was observed in the model of li-
poatrophy of mice with adiponectin deficiency. In these
models, adiponectin replacement improved insulin re-
sistance, fatty acid oxidation, and energy intake, result-
ing in lower triglycerides in muscle tissue and liver. In
addition, mice on a high-fat diet showed lower levels
of adiponectin, which improved diet-induced hypertri-
glyceridemia [18].

Currently, the possible role of adiponectin in regulat-
ing blood pressure has been proposed. In the crossover
study of patients with high arterial blood pressure, el-
evated blood serum adiponectin correlated with low
circulating levels of the carboxy-terminal propeptide
procollagen type I, and its molecule has been reported
to be associated with arterial occlusion. Moreover, adi-
ponectin has been shown to increase gene expression and
activate endothelial nitric oxide synthesis by activating
AMP-activated protein kinase [19]. Finally, adiponectin
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has been reported to inhibit the deleterious effects of the
renin-angiotensin system on blood vessels [20].

Over the last decade, the treatment options for rheu-
matoid arthritis have improved markedly through the
use of synthetic and biological disease-modifying anti-
rheumatic drugs. Recently, attention has been paid to
finding the best therapeutic strategy to combat comor-
bidities in rheumatoid arthritis [21]. In this context, it
has been hypothesized that the effect of blocking proin-
flammatory cytokines extends not only to the affected
joints, but also to comorbid pathology, which improves
the management of such patients. The analysis of the
studies can suggest whether the exposure to adipocy-
tokines may be effective in rheumatoid arthritis and co-
morbidities.

Currently, leptin antagonists have already been
developed for the treatment of metabolic disorders. It
should be tested whether they also have anti-inflamma-
tory effects in vivo. Interestingly, the monoclonal anti-
body against the leptin receptor blocks the production
of human tumor cell necrosis factor-alpha by monocytes,

acting as an antagonist. Recently, an active adiponectin
receptor agonist administered orally has improved insu-
lin resistance and impaired glucose tolerance in experi-
mental mice. Given that adiponectin has anti-inflam-
matory properties, it can be assumed that adiponectin
or adiponectin receptor agonists may be investigated in
the future for the development of therapeutic drugs for
the treatment of insulin-resistant conditions and pos-
sible inflammatory processes [22].

CONCLUSIONS

Rheumatoid arthritis is a chronic autoimmune dis-
ease with increased mortality, mainly caused by cardio-
vascular diseases. Adipocytokines have been reported
to play an important role in the pathogenesis of rheu-
matoid arthritis and related comorbidities. Further re-
search is needed to identify new mechanisms of action
of adipocytokines and to determine whether these mol-
ecules may become new possible therapeutic targets,
thereby improving the management of patients with
rheumatoid arthritis.

BigpomocTi npo aBTOpiB

JKnan B’stuecnaB MuxkomnaiioBiu — Kadenpa cimeiinoi meguimnnm i Teparii YKpaiHchbKo1 MeIMYHOT CTOMATOJIOT UHOT aKa-
nemii, 36011, m. TTosrraBsa, By.1. IlleBuenka, 23; Temr.: (0532) 60-20-51

Tkauyenko Makcum BacuiboBuu — Kadespa cimeiinoi mequiinnu i reparii Y kpaincbKo1 MeIMYHOI CTOMATOJIOTIYHOT aKajie-
mii, 36011, m. [Toarasa, By IlleBuenka, 23; Teu.: (0532) 60-95-80, (099) 483-39-00

Ba6anina Mapuna IOpiisna — Kadenpa cimeitnoi meauimanm i Teparrii Y kpaincbkoi MeimaHoT cToMaTosorignoi akazaemii, 36011,
M. [Tosrrasa, By Hlesuenka, 23; Teu.: (0532) 60-95-80, (050) 983-21-32. E-mail: fmedicine1997 @gmail.com

Kirypa €snoxist MuxaiiniBaa — Kadenpa cimeiinoi meputam i teparii YKpaiHChKOT MEIUTHOT CTOMATOIOTIYHOT akaieMii,
36011, m. ITosrraBa, By.1. IlleBuenka, 23; Temr.: (0532) 60-95-80, (050) 756-02-98

Kup’an Onena AnatouiiBHa — Kadezapa cimeiitnoi meaunnnm i tepanii YKpaiHCbKoi MeIM4HOT CTOMATOJIOTIUHOT akajieMil,
36011, m. ITosrraa, ByJ1. IlleBuenka, 23; Texr.: (0532) 60-95-80, (095) 450-35-35

Information about the authors

Zhdan V’iacheslav N. — Department of Family Medicine and Therapy Ukrainian Medical Stomatological Academy,
36011, Poltava, 23 Shevchenko Str.; tel.: (0532) 60-20-51

Tkachenko Maksym V. — Department of Family Medicine and Therapy Ukrainian Medical Stomatological Academy,
36011, Poltava, 23 Shevchenko Str.; tel.: (0532) 60-95-80, (099) 483-39-00

Babanina Maryna Yu. — Department of Family Medicine and Therapy Ukrainian Medical Stomatological Academy,
36011, Poltava, 23 Shevchenko Str.; tel.: (0532) 60-95-80, (050) 983-21-32

Kitura Yevdokiia M. — Department of Family Medicine and Therapy Ukrainian Medical Stomatological Academy, 36011,
Poltava, 23 Shevchenko Str.; tel.: (0532) 60-95-80, (050) 756-02-98. E-mail: fmedicine@mail ru

Kyrian Olena A. — Department of Family Medicine and Therapy Ukrainian Medical Stomatological Academy, 36011,
Poltava, 23 Shevchenko Str.; tel.: (0532) 60-95-80, (095) 450-35-35

CeepeHus 006 aBTopax

JKnaun BsauecnaB HukonaeBuu — Kadenpa cemeitnoit Mequiuubl 1 Teparuut Y KPamHCKON MEIUITUMHCKON CTOMATOJIOTYe-
ckoit akazemun, 36011, r. [Tosrasa, ya. IlleBuenko, 23; ren.: (0532) 60-20-51

Tkauyenko Makcum BacuibeBuu — Kadenpa ceMeiinoit MeIUIIMHBL 1 TEPATIH Y KPAUHCKON MEIUITUHCKON CTOMATOJIOTH-
yeckoii akagemun, 36011, r. TTonrasa, yi. [lleBuenko, 23; Teu.: (0532) 60-95-80, (099) 483-39-00

Ba6anuna Mapuna IOpbesna — Kadenpa cemeiinoii MeauIuHbL 1 Tepaiiii Y KpauHCKOM MEAMIIMHCKO CTOMATOJIOTYeCKON
akanemuu, 36011, r. [Toarasa, yu. [lleBuenko, 23; Ter.: (0532) 60-95-80, (050) 983-21-32. E-mail: fmedicine 1997 @gmail.com

Kurypa EBnokusa MuxaiiioBna — Kadezpa ceMeitHOI MeMITUHBI U TePAITUU Y KPAUHCKOW MEAUIIMHCKOM CTOMATOJIOT Y e-
ckoit akagemuw, 36011, r. [Tosrasa, yu. [leBuenko, 23; ter.: (0532) 60-95-80, (050) 756-02-98

Kupbsin Enena AnatoaseBHa — Kadenpa cemeiinoit MeZIMIIMHBL 1 Teparuu Y KPAMHCKOM MEAMITMHCKOI CTOMATOJIOrYe-
ckoii akagemun, 36011, r. TTosrasa, yii. [lesuenko, 23; Teu.: (0532) 60-95-80, (095) 450-35-35

NMOCWUJIAHHSA

1. Mclnnes IB and Schett G. Patho-
genetic insights from the treatment
of rheumatoid arthritis. The Lancet.
2017;389(10086):2328-37.

2. Giacomelli R, Gorla R, Trotta F et al.
Quality of life and unmet needs in patients

82

with inflammatory arthropathies: results
from the multicentre, observational RAP-
SODIA study. Rheumatology (Oxford,
England). 2015;54(5):792-7.

3. Ruscitti P, Cipriani P, Carubbi F et al.
The role of IL-1f in the bone loss during

rheumatic diseases. Mediators of Inflam-
mation; 2015. 10s.

4. Barile A, Arrigoni F, Bruno F et al.
Computed tomography and MR imaging
in rheumatoid arthritis. Radiologic Clinics
of North America. 2017;55(5):997-1007.

5. Ruscitti P, Cipriani P, Masedu F et al.
Increased cardiovascular events and sub-
clinical atherosclerosis in rheumatoid ar-
thritis patients: 1 year prospective single
centre study. PLoS One. 2017;12(1):7.

6. Ruscitti P, Ursini F, Cipriani P et al. Poor

FAMILY MEDICINE / CIMETHA MEJIMIIMHA * Ne4 (96),/2021

ISSN 2307-5112 (Print) | ISSN 2412-8708 (Online)



clinical response in rheumatoid arthritis is the
main risk factor for diabetes development in
the short-term: A 1-year, single-centre, lon-
gitudinal study. PLoS One. 2017;12(7):10.
7. Ruscitti P, Ursini F, Cipriani P et al. Preva-
lence of type 2 diabetes and impaired fast-
ing glucose in patients affected by rheuma-
toid arthritis: results from a cross-sectional
study. Medicine. 2017;96(34):10.

8. Ruscitti P. Margiotta DPE, Macaluso
F et al. Subclinical atherosclerosis and
history of cardiovascular events in Italian
patients with rheumatoid arthritis: results
from a cross-sectional, multicenter GIR-
RCS (Gruppo Italiano di Ricerca in Reu-
matologia Clinica e Sperimentale) study.
Medicine. 2017;96(42):8.

9. Zou K, Xiao FK, Li HY et al. Risk of car-
diovascular disease in Chinese patients
with rheumatoid arthritis: a crosssectional
study based on hospital medical records
in 10 years. PLoS One. 2017;12(7):9.

PEBMATOJNIOTrII4A

10. Ursini F, D’Angelo S, Russo E et al.
Serum complement C3 strongly correlates
with whole-body insulin sensitivity in rheu-
matoid arthritis. Clinical and Experimental
Rheumatology. 2017;35(1):18-23.

11. Keustermans G, van der Heijden LB,
Boer B et al. Differential adipokine recep-
tor expression on circulating leukocyte
subsets in lean and obese children. PLoS
One. 2017;12(10):12.

12. Neumann E, Junker S, Schett G,
Frommer K, Miiller-Ladner U. Adipokines
in bone disease. Nature Reviews Rheu-
matology. 2016;12(5):296-302.

13. Scotece M, Conde J, Gomez R et
al. Role of adipokines in atherosclerosis:
interferences with cardiovascular compli-
cations in rheumatic diseases. Mediators
of Inflammation. 2012;2012:14.

14. Lago F, Gémez R, Conde J, Scotece
M, Gémez-Reino JJ, Gualillo O. Cardio-
metabolic comorbidities and rheumatic

diseases: focus on the role of fat mass
and adipokines. Arthritis Care & Re-
search. 2011;63(8):1083-90.

15. Toussirot E, Michel F, Binda D, Du-
moulin G. The role of leptin in the patho-
physiology of rheumatoid arthritis. Life
Sciences. 2015;140:29-36.

16. Santos-Alvarez J, Goberna R, Sén-
chez-Margalet V. Human leptin stimu-
lates proliferation and activation of human
circulating monocytes. Cellular Immunol-
ogy. 1999;194(1):6-11.

17. Zarkesh-Esfahani H, Pockley
AG, Wu Z, Hellewell PG, Weetman
AP, Ross RJM. Leptin indirectly acti-
vates human neutrophils via induction
of TNF-a. Journal of Immunology.
2004;172(3):1809-14.

18. Kiguchi N, Maeda T, Kobayashi Y,
Fukazawa Y, Kishioka S. Leptin enhances
CC-chemokine ligand expression in cul-
tured murine macrophage. Biochemical

and Biophysical Research Communica-
tions. 2009;384(3):311-5.

19. Lord GM, Matarese G, Howard
JK, Baker RJ, Bloom SR, Lechler RlI.
Leptin  modulates the T-cell immune
response and reverses  starvation-
induced immunosuppression. Nature.
1998;394(6696):897-901.

20. Martin-Romero C, Santos-Alvarez J,
Goberna R, Sanchez-Margalet V. Human
leptin enhances activation and prolifera-
tion of human circulating T lymphocytes.
Cellular Immunology. 2000;199(1):15-24.
21. Najafizadeh SR, Farahmand G, Roud-
sari AT et al. Absence of a positive cor-
relation between CRP and leptin in rheu-
matoid arthritis. Heliyon. 2016;2(1)2:11.
22. Oner SY, Volkan O, Oner C, Mengi
A, Direskeneli H, Tasan DA. Serum leptin
levels do not correlate with disease activ-
ity in rheumatoid arthritis. Acta Reuma-
toldgica Portuguesa. 2015;40(1):50-54.

Cmamms naditauna do pedaxuii 01.03.2021. — [lama nepwozo piwenns 04.03.2021. — Cmamms nodana 0o dpyxy 22.04.2021

FAMILY MEDICINE / CIMETHA MEJIMIIMHA « Ne4 (96),/2021

ISSN 2307-5112 (Print) | ISSN 2412-8708 (Online)

83



