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Pestome. [lpeankTopu 3aroCTPeHHSI peBMaTOIAHOrO apTpuUTy
(PA) nicnsa BigMiHn npuiiMaHHa raokokopTukoiaie (MFK) Ha Thi
3aCTOCYBaHHS CUHTETUYHUX XBOpOoboMoaundikyBanbHUX 3acobiB.

Meta po6otn. BuBuutu npeamkTopu 3aroctpeHHs PA nicns
BiAMiHW NpuiMaHHA K Ha Tni 3aCTOCYBaHHA CUHTETUYHUX XBO-
pob6omMoandikyBanbHMX 3acobiB B yKpaiHCbKIA KOFOpPTi XBOPUX
3 pi3HOIO TPMBAJIICTIO 3aXBOPHOBAHHA.

MaTepianun ta metoam. [JocnifXeHHA oxonuno 126 XBOpux
3 PA, kMM Ha no4yaTKy 3acToCyBaHHSA XBopoboMoandikyBanb-
Hoi Tepanii (XMT) cuHTeTMYHMMKN 6a3ncHMMKU 3acobamum goaaTt-
KoBO 6yno npusHayeHo MK y 3B’A3Ky 3 aKTUBHICTIO XBOpPOOMU.
Cepen Hux 6yno 107 (84.9 %) xiHOK, cepefHinl Bik XBOpUX
ctaHoBmB 51.0+11.4 pokis, TpuBanicTe xsopobu — 42.1+57.6
Micauis. PeBmaToigHuii daktop BusaeneHo y 60.3 % oci6, aH-
TUTINA A0 UMKAIYHOrO unTpyniHosaHoro nentmgy — y 60.9 %.

Pesynbtatn. [1poTAromM TpboX POKIiB CNOCTEPEXEHHS BiAMIHUTK K 6€3 Nnoaanbluoro 3aroCTpeHHs
PA Bpanocb y 89 oci6 B nepiog Big Tpbox Ao 30 micauis. MNigBMLWEHHS aKTUBHOCTI XBOpobu nicns
BigMiHM 'K cnocTepiranocb y 29.4 % nauieHTiB.

MauieHTn i3 3aroctpeHHsAM PA npuimanu MK B 1.7 pasiB AOBLUE MOPIBHAHO 3 albTEPHATUBHOIO rpy-
noto (x>=4.17, p < 0.05), mann meHwy TpuBanictb pemicii (x>=10.9, p < 0.01), BMLWY aKTUBHICTb
xBopobu nicna 12 micsauie Big novaTky crnoctepexeHHs (p < 0.01) Ta kymynatusHy o3y 'K (p <
0.001), vacTiwe BigNOBiAaNN KpUTEPIO HE3aA0BINIBHOIO KOHTpoto PA (x?=45,5, p < 0.001).

Y 6aratodaktopHoMy Ta ROC aHanizax Buwa KyMmynsaTmMBHa go3a 'K (CP 17.4 [2.62-116.4]; kpu-
Tepin perpecii > 1.37), aktuBHicTb PA nicnga 12 micauis (CP 4.06 [1.36-12.0]; kpuTepin perpecii
>4.37) i He3a40BINbHUA KOHTPONb aKTUBHOCTI PA He3anexHO acouiloBanvMcs 3 pM3MKOM 3aro-
cTpeHHs PA nicnga BiamiHn npunManHsa K.

BucHoBku. Ha thi XMT TpaguuiMHUMN CUHTETUYHMMM 3acobaMmn 3arocTpeHHs PA nicns BigMiHK
npuvinmMaHHsa MK noMivyeHo y TpeTuHmn XxBopux Ha PA. NOKa3HUKM AMHAMIYHOIO CMOCTEPEXEHHS, @ He
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Summary. Predictors of rheumatoid arthritis (RA) flare after |Author Contributions:
Concept: Oleg Iaremenko, Ganna

glucocorticoid (GC) withdrawal while receiving conventional Mykytenko, Nataliia Kozak, Olena Dema;

synthetic disease-modifying antirheumatic drugs (csDMARDS). |Data collection and analysis:  Oleg
Iaremenko, Ganna Mykytenko

R . . . . . Statistical analysis of data: Olena Dema;

The aim of this study is to investigate predictors of RA flare |writing: Ganna Mykytenko;

following GC withdrawal despite the continuation of csD- |£diting the article: Oleg laremenko, Nataliia
Kozak, Olena Dema;

MARDs in the Ukrainian cohort of patients with different dis- |approving the final version of the article:
ease durations. Oleg Iaremenko.
Ethical approval: Approval for this study

- . . was obtained from the 0.0. Bogomolets
Materials and methods. One hundred twenty-six patients National Medical University’s Review

with early (56.3%) and advanced (43.7%) RA who newly start- Board (approval number 28/20).
ed GC as bridging therapy with concomitant csDMARDs were | Funding: The authors received no financial

. . support for the research, authorship and/
included in the study. Most were female - 107 (84.9%), se- or publication of this article.

ropositive (RF: 60.3%; ACCP: 60.9%), with a mean age of © Al authors, 2024
51.0+11.4 and disease duration of 42.1+57.6 months.

Results. During the 3-year study, 89 patients managed to quit GC without further disease aggra-
vation over a period of 3 to 30 months. Exacerbation of RA was observed in 29.4% of patients.

Patients with RA flare had 1.7 times longer duration of GC exposure (x 2=4.17, p < 0.05), a
shorter duration of remission (x 2=10.9, p<0,01), higher disease activity after 12 months of ther-
apy (p < 0,01), a cumulative GC dose (p < 0.001) and a higher proportion of dissatisfied control
of RA (x?=45,5, p < 0,001) compared to the alternative group.

In multivariate and ROC analysis, a higher cumulative GC dose (OR 17.4[2.62-116.4]; regression
criterion >1.37), RA activity after 12 months (OR 4.06 [1.36-12.0]; regression criterion > 4.37)
and dissatisfied control of RA activity were independently associated with the risk of RA flare after
GC discontinuation.

Conclusions. The flare following GC withdrawal is observed in one-third of patients with RA un-
dergoing csDMARD therapy. Indicators of dynamic monitoring, rather than baseline data, affect
the risk of RA exacerbation. Independent predictors of increased RA activity after GC withdrawal
are a higher cumulative GC dose, dissatisfied control of RA activity and a higher DAS28 (ESR)
after 12 months of treatment.

Keywords: rheumatoid arthritis, glucocorticoids, predictors of exacerbation.
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BUXiAHI AaHi BNIMBAOTb Ha PU3KMK 3aroctpeHHs PA nicns BigMiHM npuiMaHHa K. HesanexHumu
npeavkTopamu niasuleHHsa akTMBHOCTI PA nicnga BigMiHm K € Buwa kymynatueHa gosa MK, He3a-
OOBINIbHUI KOHTPONb aKTUBHOCTI PA Ta Buwmni iHaekc DAS28 (LLUOE) nicna 12 micsAuiB nikyBaHHS.

KnroyoBi csioBa: peBMaToOigHWUA apTpUT, MIOKOKOPTUKOIAN, NPeANKTOPU 3aroCTPEeHHS.

BcTtyn

FnokokopTukoign (FK) — noTyxHi npoTusa-
nasbHi 3acobu, WO WMPOKO BUKOPUCTOBYHOThb-
CS Yy KNiHIYHIN npakTuui Ana nikyBaHHS XBO-
puX Ha peBMaToigHu apTpuT (PA) [2; 6; 11].
Ak BiAOMO, BOHU € CK/1AA40BOK TepaneBTUYHOI
cTtparterii PA 3rigHO 3 pekoMeHaauiaMm €Bpo-
nencbKkoi aHTupeBmaTnyHoi nirm (EULAR) [14;
15]. OgHak, BpaxoBy4M BUCOKY YaCTOTy Mo-
6iuHNX edeKTiB y 3B'A3KYy i3 3aCTOCYBaHHAM
K [1; 18], EULAR y 2022 poui ckopoTtuna
6axxaHuin TepMiH NpuUiMaHHSA LMX npenapa-
TiB Ha (oHi xBopobomoandikyBanbHOI Tepa-
nii (XMT) po 3-6 micauis [14]. Mpo Baxnn-
BiCTb sIKHaWwBuawoi BiaMiHM K cBigunTb i
TOM (paKT, WO B LUMX OCTaHHIX pekoMeHaaLifx
EULAR Harosiocuna Ha nepLioyeproBoCTi Lis-
KoBUTOro npunuHeHHa NK-tepanii nepen 3Mi-
Hoto ao3m XMT [14].

MpoTe B peanbHi KAiHIYHIN npakTuui nepe-
BaXHa 6inblWicTeb xBopuX MNOTPebyloTb 6inbLu
TpuBanoro npunmaHHsa MK [4; 10; 13; 17]. 3a
pe3ynbTaTaMu 6iNblIOCTIi HaykoBMX nyb6nika-
Lir, 3aroctpeHHs PA, 3yMoBneHe 3ynWHKOK
K-Tepanii, 3MyLIYyE XBOPUX MPOAOBXUTU MPU-
MMatm ui npenapatu [4; 10; 12; 13; 17]. 3a-
rasoM 4yactoTa 3aroctpeHHs PA nicnsa BiaMiHK
K konuBaetbcs B Mexax 40 — 54 % [12]. 3
NMPAaKTUYHOI TOYKU 30py BaxJ/IMBUM € BUBYEH-
HA YMHHWKIB PU3MNKY 3aroctpeHHa PA nicng
npunuHeHHa [K-tepanii. B noogMHOKUX ny-
bnikauisax, NnpnuceaYeHNX aHanisy npeamkKTopis
3arocTpeHHs XBopobu nicns BiAMiHW NpuiiMaH-
Ha TK [6; 12; 20; 21], oTpuMaHo cynepeynm-
Bi pe3ynbtatu. Tak, y poboTi Maassen JM. 3i
CniBaBTOpaMn BUCOKMIN MOKA3HUK aKTUBHOCTI
PA DAS (LLUOE) sk Ha BuxigHOMYy eTani, Tak i
Ha ¢oHi Tepanii acouiloBaBCA 3 pU3MKOM 3a-
roCTpeHHs xBopobu nicna BiamiHm MK, xiHoua
CTaTb NauieHTiB Takox byna HeraTUBHUM Mpo-
F’HOCTUYHUM YMHHWMKOM Cnanaxy 3axXBOplOBaH-
Hs. OgHak iHWi aBTopK [21] HE BUABMAM BNAN-
BY AeMorpadiyHMX YMHHUKIB (30KpeMa, cTaTi),
AKTUBHOCTI XBOpobu 4m ceposioriyHoro Bapi-
aHTYy Ha pu3nK nporpecysaHHA PA, BoaHo4ac
3HaYyLWNUMN BUSABUIINCA KyMyNnaTMBHa fo3a K
NpOTSAroM Mepiofy CroCTepexXeHHs Ta Ni3Hilk
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PA. HeoaHO3HAUHICTb pe3ynbTaTiB Y HaABHUX
ny6nikauiax moxe 6yTn nos’s3aHa 3 BiAMIHHO-
CTAMM Y KOHTUHIeHTax XBOPWUX: Harnpuknag,
y pocnigxeHHi SEMIRA [6] yci nauieHTn oOT-
puMyBanu 6ionoriyHy Tepanito (Touwnnizymab),
TOAI K B aHanisi, Wo rpyHTyBaBCcA Ha Aa-
HWUX KOropTW NauieHTiB 3 gocnigXkeHHa TARRA
[21] - knacuyHi cMHTEeTUYHI XxBopobomoamndi-
KyBanbHi 3acobu. Maassen JM. 3i cniBaBTOpa-
MW aHanisyBanu AaHi NauieHTIB nMwe 3 paHHiM
abo HeaudepeHUinoBaHMM apTPUTOM, ane He 3
nporpecmeHuM PA.

Y 3B’A3Ky i3 p0o36iXHICTIO pe3ynbTaTiB A0CNi-
JXXeHb Ta BiACYTHiCTO nybnikauin, npucesaye-
HUX BMBYEHHIO L€l NpobieMn Ha BITUMIHSAHO-
MY KOHTUHIEHTi XBOpUX, HaMu 6yno npoBeaeHo
Le AoCniaXXeHHs.

Meta pocnig)KeHHs: BUBYUTU MNPeanKTopuU
3arocTpeHHs PA nicns BigMiHM npuinMaHHA TK
Ha Ti 3aCTOCYBaAHHSA CUHTETUYHUX XBOPOHOMO-
AvdikyBanbHMX 3acobiB B yKpaiHCbKIli KOropTi
XBOPUX 3 Pi3HOIO TPUBANICTIO 3aXBOPIOBAHHS.

MaTepianu Ta meToamn

MayieHTn

[o pocnigxeHHs 6yno 3anyyeHo 126 nauieH-
TiB 3 PA. KputepiaMu 3anyyeHHs XBOpUX A0
aocnigxeHHs 6ynun BiANOBIAHICTb aiarHo3y PA
KpuTepiaMm AMepUKaHCbKOI peBMaTOJIOMYHOI
acouiauii [3]: Bik XBOpMX Ha Mo4YaTKy 3axBO-
pOBaHHA He MeHwe 18 pokiB, MPUNUHEHHS
npunMaHHsa 6a3ncHMX npenapaTie, Npu3Haye-
HUX nonepeaHbo, HE MEHLU SK 3a TPpW MicAui A0
MoYaTKy AOCNIAXEHHS, BIACYTHICTb BHYTPILL-
HbOCYrN060BMX Ta BHYTPILUHbOM 'A30BUX iH'€EK-
Lih nponoHroeBaHmx MK He MeHW K 3a Micaub
[0 noYaTkKy AocniaxeHHd. He pgonyyanu no
LOCNIAXEHHSA XBOPUX 3 IHWMMN peBMAaTUYHUMU
3aXBOPHOBAHHSAMM, MCUXOEMOLUIMHMMKN poO3na-
[aMun, afikorosiisaMoM, BariTHICTIO i JlaKTauiew
Ha nepioa AOCMIAXEHHSA, 3 BaXKWMU 3axXBO-
pHOBaHHAMU MEYiHKW, HUPOK, SiereHb Ta iHWnx
OpraHiB, siKi MOraiM CyTTEBO BMJIMHYTWU Ha dap-
MakoAWHaMIiKy npenapaTiB Ta e@eKTUBHICTb
NiKyBaHHS, @ TaKoX TUX, AKi He 3'9BMINCb Ha
MOBTOPHI Bi3UTN KOXHI 6 MicsaUiB.
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Introduction

Glucocorticoids (GCs) are powerful anti-in-
flammatory agents widely used in clinical
practice for the treatment of patients with
rheumatoid arthritis (RA) [2; 6; 11]. They are
a component of the RA therapeutic strategy
according to the recommendations of the Eu-
ropean League Against Rheumatism (EULAR)
[14; 15]. However, GC usage is characterized
by a high frequency of adverse effects [1;
18]; therefore, in 2022, EULAR has strongly
recommended shortening the period of GC
exposure while using conventional synthetic
disease-modifying antirheumatic drugs (csD-
MARDSs), if possible, up to 3-6 months [14].
Moreover, the latest European recommen-
dations emphasize the priority of completely
discontinuing GC before changing the dose of
csDMARDs [14].

Nevertheless, in real clinical practice, most
patients require more extended adminis-
tration of GCs [4; 10; 13; 17]. According to
most scientific publications, relapse of RA af-
ter GC withdrawal is a serious reason for the
inability to stop GCs, leading to their chron-
ic use [4; 10; 12; 13; 17]. On average, the
flare rate after GC discontinuation varies be-
tween 40-54% despite the continuation of
csDMARDs [12]. Studying the risk factors of
RA flare after GC discontinuation is essential
for daily clinical practice. Several publications
analyzed predictors of disease exacerbation
after GC withdrawal [6; 12; 20; 21], but the
results were conflicting. Maassen JM. and
co-authors demonstrated that a high disease
activity score (DAS), both at the initial stage
and during DMARD therapy, was associated
with the risk of disease exacerbation after GC
withdrawal.

Additionally, female gender was identified as
an adverse prognostic factor for disease flare.
However, another scientist [21] did not find
that demographic factors, disease activity or
the serological variant influenced the risk of
RA progression, while GC cumulative dose and
advanced stage of RA were significant. An am-
biguity of results in available publications may
be related to differences in cohorts of patients:
for example, in the SEMIRA study [6], all pa-
tients received biological therapy (tocilizum-
ab), and in analysis based on TARRA cohort
of RA patients [21] - csDMARDs. Maassen IM,
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with co-authors, analyzed patient data only
with early or undifferentiated arthritis but not
advanced RA.

Due to discrepancies between studies and a
scarcity of Ukrainian data regarding predictors
of RA flare following GC withdrawal in patients
who underwent csDMARDs treatment, the
current research study was conducted.

The aim of the study: To explore predictors
of RA flare following GC withdrawal despite
the continuation of csDMARDs in the Ukrainian
cohort of patients with different disease dura-
tions.

Materials and methods

Patients

126 patients with RA were enrolled in the
study. Inclusion criteria were the following:
participants aged =18 years, who provided
written informed consent and was clinically di-
agnosed with RA by the criteria of the Ameri-
can Rheumatological Association (ARA, 1987)
[3], discontinuation of previous DMARD ther-
apy at least 3 months before the study, the
absence of intra-articular and intramuscular
injections of prolonged GC at least a month
before the study. Exclusion criteria: a history
of other rheumatic diseases, psycho-emotion-
al disorders, alcoholism, pregnancy and lacta-
tion during the study period, severe liver, kid-
ney, lung and other organ diseases that could
significantly affect the pharmacodynamics of
drugs and the effectiveness of treatment, as
well as those who did not appear for follow-up
visits every 6 months.

Study design

This observational descriptive cross-sectional
monocentric study was conducted at the rheu-
matology departments of the Oleksandrivska
Clinical Hospital in Kyiv, Ukraine. The duration
of observation was 3 years. Analysis of RA ac-
tivity and assessment of the ability to with-
draw GCs were performed after 6, 12, 18, 24,
30 and 36 months of treatment.

At each stage of the study, the number of
painful, swollen joints was counted, changes
in the patient’s condition were assessed us-
ing a visual analog scale (VAS), ESR and CRP
levels were determined, as well as DAS was
determined based on 28-joint count and ESR
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AnsaiiH gocnipxeHHs

Lile obcepBauiriHe onucoBe nepexpecHe MOHO-
LEeHTpMUYHe pocnigxeHHs 6yno npoBeaeHe B
peBMaToONoriyHMX BigaineHHsax OnekcaHapis-
CbKOI KJiHIYHOT nikapHi B M. KueBi, YkpaiHa.
TpuBanicTb CrnocTepexeHHsa ckiagana Tpu
poKK. AHanNi3 akKTUBHOCTI PA Ta OUiHKY MOXJIU-
BOCTi BigMiHn K nposogmnu nicna 6, 12, 18,
24, 30 Ta 36 MicauiB flikyBaHHS.

Ha koXXHOMy 3 eTaniB AOC/IAKEHHS 34iACHIOBa-
NN NiApaxyHOK KinbKOCTi 60nt0umnx, Habpsakamx
cyrnobis, ouiHOBanM 3MiHW CTaHy Maui€eHTa 3a
Bi3ya/IbHOIO aHaNIoroBOKO LUKasoKw, BU3Hayanu
piBeHb LLIOE Ta CPB, a TakoX aKTUBHICTb XBO-
pobu 3a iHTerpanbHoto wkanow DAS28 (LLOE).
BasucHe nikyBaHHSA nepeabavano npusHayeHHs
O[IHOrO 3 TakMX BapiaHTIB Tepanii: MeToTpekcaT
(MT) (7.5-20 mMr/Tux, B cepeaHboMy — 13.8+0.37
Mr/TuX.; n = 47 (37.3 %)), nedpnyHomig (JIED)
(10-20 mr/poby, B cepeaHboMy — 19.2+0.28 mr/
noby; n = 39 (31.0 %)), cynbdacanasmH (CC)
(2 r/poby; n = 10 (7.9%)), riapOKCUXIOPOXiH
('X) B po3i 200-400 Mr/4a B KOMbiHaLi 3 iHWKMK
npenapaTtamu; kombiHoBaHy XMT (MT + CC, MT
+ X, MT + JIE®, NE® + X, JIE® + CC) oTpu-
myBanu 30 (23.8 %) oci6. [1o npn3Ha4YeHHs Lunx
6a3ncHux npenapariB 64 xBopux (55.7 %) He oT-
puMmyBanun XMT, y pewwTun XBopux ii (nepeBaxHo
MT) 6yno BigMiHEHO 4yepe3 pOo3BUTOK MOBIYHUX
AiN 3a TpX Micaui 40 3any4YeHHs A0 [AOC/iaKeH-
HA. K npu3Havanu 3a ctaH4apTHUMW NoKasaH-
HSMM Yy NoYaTKoBMX Ao3ax Big 2.5 go 30 mr/aoby
B MepepaxyHKy Ha nepopanbHUA NpeaHi30/10H
3 MoAasiblUMM 3HMXEHHAM A03M ax A0 BiAMiHW.
Mg 4Yac KOXHOro Bi3UTY Nepesipanu npusHa-
yeHe po3yBaHHA K. KpuTepiaMu 3aroctpeHHs
PA BBaxxanu nigsuweHHs DAS28 (LLOE) noHaa
0.6, noTpeby B NOBTOPHOMY npu3HayveHHi MK uun
36inbLIEHHI X 403K,

Ha KOXXHOMY 3 eTaniB CrnocTepexXeHHs aHa-
nizyBann MOXNMBICTb BigMiHW K, AOCArHeH-
HH MAUIEHTOM KJ/iHIYHOI peMicii Ta TpuBanicTb
pewmicii. BianosigHo 00 pekomeHpauin EULAR
KpUTEpPIEM KNiHIYHOI pemicii [9] BBaxkanun 3Hu-
KeHHs DAS28 Humxue 2.6. Kputepiem Hezafo-
BiNIbHOro KOHTposto PA 6yno BigHOWEHHS vacy
KNiHIYHOT peMicii A0 3arasbHOl TPUBANOCTI
npunomy 'K meHwe 50 %.

OuyiHka cepoJsioriuHNx Mmapkepis
TuTp peBmaToigHoro daktopy (P®) BM3Haua-
N MeToAoM naTtekc-arntoTuHauii (Humatex,
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HimeuuunHa). PedepeHTHi 3HaUeHHA cknaganu
< 20 IU/ml. PiBeHb @aHTUTIN A0 LMKIYHOIO LUK-
TpyniHoBaHoro nentuay (AUUM) y cuposatui
KpOBi BM3Ha4ann METOAOM iMyHO(EPMEHTHO-
ro aHanisy (ELISA) 3 BukopucTaHHAM Habopy
¢ipmMn IBL-Hamburg (Himeuuunna). [HiarHoc-
TU4YHa Mexa aHTu-UuUn - = 15 U/ml, makcu-
ManbHe 3HayeHHsa — = 345 U/ml.

OLuiHKa peHTreHoJ1IOriYHuX 3MiH
PeHTreHonoriyHi 3MiHM B cyrnobax KucTten Ta
CTOM A0 NoyaTKy AOCNIAXKEHHA Ta 3a 2 pOKMU
CMOCTEpPEXEHHS OUiHIOBaNM LWNAXOM KinbKic-
HOro nigpaxyHky (BupaxeHoro B 6anax) 3a
moaudikoBaHoo wWwkanow Llapna-eBaH Aaep
Xenpe (SHS) [16].

JocnigXeHHa npoBoAunM  BiANOBIAHO A0
eTUYHUX NpUHUMMIB [enbCiHCbKOT Aeknapauil
Ta pekoMeHAauin WwoAo HaNeXHOoi KIIiHiYHOI
npakTukn Ta 6yno cxeaneHe BiANOBIAHUMMN iH-
CTUTYLiIMHMMK KOMICiAMM 3 Harnaay.

CratucTuyHui aHanis

Ona cTaTUCTUYHOro aHanisy BMKOPUCTOBYBa-
nn nporpamHe 3abesnedeHHsa IBM SPSS 29.0.
OnuncoBuin aHaniz NpoBOAUIN 3 BUKOPUCTaH-
HAM cepefHiX 3HauyeHb i CcTaHgapTHOro Bia-
xuneHHs (SD) ana 6e3nepepBHUX 3MiHHUX,
a TakoX abCoNTHUX | BIAHOCHMX YacTOT Ans
AKICHUX 3MiHHUX. [Nng BM3HayYeHHS AOCTOBIp-
HOI pi3HWMUi MK rpynamm 3aCTOCOBYBas/in He-
napaMeTpuyHun KpuTepin MaHHa-YiTHI ang
KiNbKICHUX XapakTepucTtuk (4159 HenepepBHUX
3MiHHMX) Ta KpuUTepin X2, 30KpeMa 3 nonpas-
koto MeiTca, Ta TouHmit meTon Piwepa (ans
KaTeropiasibHUX 3MiHHUX).

B3aemM03B’s130K Mix 3aroctpeHHam PA Ta no-
TEHUIHMMK NpeauKTOpaMn BUBYAIM 3a A0MNO-
Moroto Metoay 6iHapHOI NoricTM4HOI perpecii
3 pO3paxyHKOM cniBBigHOWeEHHSA pu3unkis (CP)
Ta 95 % posipyoro iHTepsany (95 % Al). Ansa
BUSIBJZIEHHSA He3aNeXHUX NPOrHOCTUYHNX Map-
KepiB, WO BMAMBAOTb Ha 3arocTtpeHHsa PA nic-
na ckacyBaHHa K, BUMKOpUCTOBYBaau MeToOn
NMOKPOKOBOIO IOriCTUYHOrO perpecinHoro aHa-
nisy 6aratodakTopHux Moaenen. AHanis sko-
CTi perpeciiHoi Moaeni, OUiHKY il YyTNMBOCTI Ta
cneumdiyHOCTi NpoBoAuM MeToAoM Receiver
Operator Characteristic (ROC) aHanisy 3 Bu-
3HayvyeHHAM nowi nia kpusow ROC.

PisHunuto Beaxanu siporigHoto rnpu p<0.05.
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(DAS28 (ESR)). DMARD treatment included
the following therapy options: methotrex-
ate (MTX) (7.5-20 mg/ week, on average —
13.8+0.37 mg/ week; n = 47 (37.3%) ), le-
flunomide (LEF) (10-20 mg/day, on average —
19.2 £0.28 mg/day; n = 39 (31.0%) ), sul-
fasalazine (SS) (2 g/day; n = 10 (7.9%)), hy-
droxychloroquine (HC) in a dose of 200-400
mg/d in combination with other drugs; 30
(23.8%) people received combined DMARD
therapy (MTX + SS, MTX + HC, MTX + LEF,
LEF + HC, LEF + SS). Before DMARD ad-
ministration, 64 patients (55.7%) had not
received any DMARDs. In the remaining pa-
tients, DMARD therapy (mostly MTX) was can-
celed due to the development of side effects
3 months before inclusion in the study. GCs
were prescribed according to standard indica-
tions in initial doses ranging from 2.5 to 30
mg/day (converted to oral prednisone equiv-
alent dose), followed by dose reductions until
cancellation. The prescribed GC dosage was
checked at each visit. An increase of DAS28
(ESR) beyond 0.6, the need for GC re-initia-
tion or an increase in their dose were consid-
ered criteria for RA flare.

At each monitoring stage, the possibility of GC
withdrawal, achievement of clinical remission,
and the duration of remission were analyzed.
According to EULAR recommendations, the
criterion of clinical remission [9] was consid-
ered to be a decrease in DAS28 below 2.6.
The criterion for unsatisfactory control of RA
was the ratio of the time of clinical remission
to the total duration of GC exposure (from GC
initiation to discontinuation) of less than 50%.

Assessment of serological markers

The titer of rheumatoid factor (RF) was deter-
mined by the latex agglutination method (Hu-
matex, Germany). Reference values <20 IU/
ml. The serum level of antibodies to cyclic ci-
trullinated peptide (ACCP) was determined by
enzyme-linked immunosorbent assay (ELISA)
using a standard kit from IBL-Hamburg (Ger-
many) according to the manufacturer’s in-
structions. The diagnostic limit of anti-CCP was
>15U/ml, the maximum value was = 345U/ml.

Evaluation of radiological changes

X-ray changes in the joints of the hands and
feet at the initial stage of the study and af-
ter 2 years of observation were evaluated by
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quantitative calculation (expressed in points)
according to Sharp - van der Heijde's modi-
fied score (SHS) [16].

The study was conducted following the ethical
principles of the Declaration of Helsinki and
Good Clinical Practice guidelines and was ap-
proved by the appropriate institutional review
boards.

Statistical analysis

IBM SPSS 29.0 software was used for statis-
tical analysis. Descriptive analysis was per-
formed using means and standard deviation
(SD) for continuous variables and absolute
and relative frequencies for qualitative vari-
ables. The non-parametric Mann-Whitney
criterion for quantitative characteristics (for
skewed continuous variables) and criteria x 2,
including Yates’ correction and Fisher's exact
test (for categorical variables), were applied
to determine a significant difference between
groups.

The relationship between RA flare and poten-
tial predictors was studied using binary logis-
tic regression, calculating the odds ratio (OR)
and 95% confidence interval (95% CI). Step-
wise logistic regression analysis of multivari-
ate models was used to identify independent
prognostic markers that influence the exac-
erbation of RA after the GC withdrawal. The
quality of the regression model and assess-
ment of its sensitivity and specificity were an-
alyzed using the Receiver Operating Charac-
teristic (ROC) with determination of the area
under the ROC curve.

The difference was considered significant at a
P-value less than 0.05.

Results

The patients’ mean age ranged from 22 to
74 years (51.0 £ 11.4), and disease duration
ranged from 1 to 360 months (42.1 £ 57.6).
Most patients were female (84.9 %) and sero-
positive (RF: 60.3%; ACCP: 60.9%). Early RA
(£ 2 years) was observed in 56.3 % of cases
(71 patients).

During the 3-year follow-up, 89 patients were
able to cancel GCs in the period from 3 to
30 months (mainly in the first 6 months of
treatment) without further exacerbation of
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PesynbTatn

CepenHin Bik 3anydeHuX NaUi€HTIB CTaHOBMB
BiA 22 no 74 pokis (51.0 £ 11.4), TpmBanictb
3axBoptoBaHHsA - Big 1 no 360 micauis (42.1
+ 57.6). lNepeaxanu ocobu >XiHO4Oi cTaTi
(84.9 %) i3 cepono3nTUBHMM BapiaHTOM XBO-
pobu (P®: 60.3 %; AULIM: 60.9 %). PaHHiln
PA (< 2 p.) cnocTepirascs B 56.3 % Bunaakis
(71 xBopuit).

MpoTaroMm TpupiYHOro cnocrepexeHHs 89-Tu
XBOpUM BAasnocb BigMiHUTM K B nepioa Big
Tpbox Ao 30 MicauiB (nepeBaxHO B nepui
WicTb MicsuiB NikyBaHHA) 63 noganbLloro 3a-
roctpeHHsa PA, Toai Ak y 37 nauieHTiB cnocrte-
piranocb noripweHHsa nepebiry xsopobu nicns
BiAMiHW npuiiMaHHa K, He3Baxatoum Ha npo-
[OBXeHHS 3actocyBaHHsa XMT y ctabinbHoMy
[030BOMY pexuMi. 3a UMM KpUTepieM yCi 3any-
YyeHi Ao JocnigxeHHs xBopi 6ynm posnogine-
Hi Ha ABi rpynu: i3 Ta 6e3 3arocTpeHHs nicng
ckacyBaHHa K.

Sk BUAHO 3 Tabnuui 1, Mix rpynamm He 6yno
OOCTOBIpHOI pi3HMUI 3a XOAHUM Aemorpadiy-
HWUM Ta K/iHIYHMM NOKA3HMKOM.

Y 3aranbHin KOropTi 06CTeX)EHNX XBOPUX Cepea-
Hi Yyac Big iHidiauii npuinManHa K go ix BigMiHM
CTaHoBMB 11 MicsauiB, KONMBaKYNCh B MexXax Bif
TpbOX A0 36 MicsAuUiB. 3aroCTpeHHs crnocTepira-
NOCb Y NAUIEHTIB NepeBaxHO NPOTAroM LIecTu
Micauis nicng sBiaMiHM K. Xapaktepuctuky am-
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HaMiYHMX NoKa3HuKiB Nepebiry PA npoTsarom ne-
pioay npuinMaHHsa MK HaBeaeHo B Tabnuui 2.

BigHOLWEHHA TpUBAOCTI peMicii A0 3arasibHOro
yacy K-tepanii ctaHoBuno 56.4 %, TpeTuHa
XBOpuX Ha PA BignoBigana KpuTepito He3aao-
BiNlbHOro KoHTponto PA. CepeaHs no3a npusHa-
yeHux K B mepepaxyHKy Ha MNpeaHi30/1oH Ha
eTani iHiuiauii gocnigxeHHsa cknana 6nu3bko 14
Mr Ha poby (2.5-40 mr/a), KymynaTuBHa Ao3a
'K npoTarom ycboro nepiogy CnocTepexeHHs —
6n1m3bko 2.5 r. YacTka nauieHTiB 3 KyMynaTuB-
Hoto gosoto K noHapg 2.5 r ctaHoswunia 26.2 %.

Mpy MOpPiBHANIBHOMY MDKIpyrnoBOMY aHanisi
6yno BUABMNEHO, LLO NALIEHTM i3 3arOoCTPEHHSAM
PA npuinmanu K B 1.7 pasiB AoBLUE NOPIBHSAHO
3 anbTepHaTMBHO rpynoto (x>=4.17, p<0.05),
Manu MeHwy TpueanicTb pemicii (x>=10.9, p <
0.01), BMWYy aKTMBHICTb XxBOpobu nicnga 12 mi-
cauis Tepanii (p < 0.01) Ta vacTiwe BiaNoOBI-
[anu KpuTepito He3a[oBifIbHOro KOHTposto PA
(x>*=45.5, p < 0.001). KymynatusHa gosa K,
30KkpeMa noHag 2.5 r, 6yna 4OCTOBIpHO BULLOKO
y nauieHTiB i3 3aroctpeHHsM PA (p<0.001).
BoaHouyac 3a nNoO4YaTKOBOK 03010 MNpu3Haye-
HuX 'K rpynu AOCTOBIpHO He BiApi3HANUCA.

Ons aHaniszy He3anexHux akTopiB pM3nKy 3a-
FOCTPEHHS NiCNs CKacyBaHHSA npuinMaHHs K Bu-
KOPMCTOBYBAaJIM NOTCTUYHY perpecito. CP po3pa-
XOBYBa/W AN KOXHOro napaMeTpa, BiAMIHHOIro
MiX nopiBHOBaHUMK rpynamu (tTabnuus 3).

Tabamysa 1

AemorpadivyHa Ta KNiHiYHa XapakTepucTuka XBopux Ha PA 3ane)Ho Bipg HassBHOCTI/
BifICYTHOCTI 3arocrpeHHs nicna BigMminm K

MokaszHuKK Bci nauientn (n = 126) I3 3?;0=CT§$';HQM Bes ?:F:ngp)EHHﬂ X p
Bik, pokis 51.0+11.4 (48.7-56.0) |53.6+9.24 (42.7-51.2)| 49.8+12.1 (48.5-59.2) >0.05
»KiHoua cTaTtb, n (%) 107 (84.9 %) 35 (94.5 %) 72 (80.8 %) 2.83 |[>0.05
TpuBanictb xBopobu, Mic. 42.1+57. (5-48) 48.4+72.8 (3.75-51.0) | 39.5+50.7 (4.75-48.0) >0.05
He ”%”T":arf"(‘of]?”””e 72 (57.1 %) 19 (51.3 %) 53 (59.5 %) 0.71 |>0.05
P®-no3uTuBHI, n (%) 76/126 (60.3%) 22/37(59.5 %) 54/89 (60.7 %) 0.01 |>0.05
ALLM-nosuTueHi, n (%) 28/46 (60.9 %) 9/11 (81.8 %) 19/35 (54.2 %) 1.63 |>0.05
DAS28 (LUOE), 6ann | 6.28+ 1.04 (5.15-6.63) | 6.28+0.17 (6.0-7.0) | 6.27+1.04 (5.78-7.29) >0.05
SHS, 6anu 33.4£26.6 (19.0-27.2) |36.0£28.7 (4.75-37.2) | 32.3£25.7 (18.0-49.7) >0.05
MT, n (%) 47 (37.3 %) 15 (40.5 %) 32 (36.0 %) 0.23 |>0.05
JIE®, n (%) 39 (31.0 %) 11 (29.7 %) 28 (31.5 %) 0.03 |>0.05
CC, n (%) 10 (7.9 %) 3 (8.1 %) 7 (7.9 %) 0.09 |>0.05
Kom6iHoBaHa XMT, n (%) 30 (23.8 %) 8 (21.6 %) 22 (24.7 %) 0.13 |>0.05
MoHoTepanisi, n (%) 96 (76.2 %) 29 (78.4 %) 67 (75.3 %) 0.13 |>0.05
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RA, while 37 patients were experiencing RA
flare after GC withdrawal despite continuation
of csDMARDs in a stable dosage regimen. Ac-
cording to this criterion, all patients included
in the study were divided into two groups:
with and without flare after GC withdrawal.

As can be seen from Table 1, there was no sig-
nificant difference between the groups in terms
of demographic and clinical characteristics.

In the general cohort, the median time from
GC initiation to GC withdrawal was 11 months,
ranging from 3 to 36 months. RA flare mainly
within 6 months after GC cessation was ob-
served. The characteristics of the dynamic in-
dicators of the RA course during the period of
GC exposure are shown in Table 2.

The ratio of the duration of remission to the
total time of GC therapy was 56.4%; one-third
of patients with RA met the criterion of dissat-
isfied control of RA. The average dose of GCs
prescribed at the initiation stage of the study
was about 14 mg per day (2.5-40 mg/d), and
the cumulative dose of GCs during the entire
observation period was about 2.5 g. The share
of patients with a cumulative dose of GCs over
2.5 g was 26.2%.

Patients with RA flare in the comparative group
were found to have 1.7 times longer duration

Original research: Clinical sciences

of GC exposure (x 2=4.17, p < 0.05), a short-
er duration of remission (x 2=10.9, p <0.01),
higher disease activity after 12 months of
therapy (p<0,01) and higher proportion of
dissatisfied control of RA (x?=45,5, p < 0.001)
compared to the alternative group. The cumu-
lative GC dosage, including more than 2.5 g,
was significantly higher in patients with RA
exacerbation (p < 0.001). Simultaneously, the
groups did not reliably differ in the initial dose
of the prescribed GCs.

Logistic regression was used to analyze the
independent risk factors for flare after GC dis-
continuation. The OR was calculated for each
parameter, which differed between the com-
parative groups (Table 3).

According to the univariate analysis results, fac-
tors associated with the probable risk of RA ex-
acerbation after GC cessation were a lower ratio
of the remission time to the total time of GC use
(OR 0.63, CI 0.93-0.95, p<0.001), higher pro-
portion of dissatisfied control of RA during GC
use (OR 19.1, CI 7.31-50.0, p < 0.001), higher
cumulative GC dosage (OR 5.24, C1 2.9-9.47, p
< 0.001) and higher disease activity according
to DAS28 (ESR) 12 months after the treatment
started (OR 2.66, CI 1.74-4.06, p < 0.001). No
statistical differences in demographics, serolog-
ical features, or csDMARDs regimens between
comparative groups were found.

Table 1
Demographic and clinical characteristics of RA patients depending
on the presence/absence of flare after GC withdrawal
Variables All patients (n=126) With flare (n=37) Without flare (n= 89) X ? p
Ade. vears 51.0 + 11.4 53.6 + 9.24 49.8 + 12.1 >0.05
g€,y (48.7 - 56.0) (42.7 - 51.2) (48.5 - 59.2) :

Female, n (%) 107 (84.9 %) 35 (94.5 %) 72 (80.8 %) 2.83 | >0.05

. 42.1 + 57.6 48,4 £ 72.8 39.5 + 50.7
RA duration, months (5 - 48) (3.75 - 51.0) (4.75 - 48.0) >0.05
DMARD-naive patients, n (%) 72 (57.1 %) 19 (51.3%) 53 (59.5 %) 0.71 | >0.05
RF-positive, n (%) 76/126 (60.3 %) 22/37 (59.5 %) 54/89 (60.7 %) 0.01 | >0.05
ACCP-positive, n (%) 28/46 (60.9 %) 9/11 (81.8 %) 19/35 (54.2 %) 1.63 | >0.05

: 6.28 + 1.04 6,28 £ 0,17 6,27 £ 1.04
DAS28 (ESR), points (5.15 - 6.63) (6.0 - 7.0) (5.78 - 7.29) >0.05

. 33.4 £ 26.6 36.0 + 28.7 32.3 + 25.7
SHS, points (19.0 - 27.2) (4.75 - 37.2) (18.0 - 49.7) >0.05
Prescribed MTX, n (%) 47 (37.3%) 15 (40.5 %) 32 (36.0 %) 0.23 | >0.05
Prescribed LEF, n (%) 39 (31.0 %) 11 (29.7 % ) 28 (31,5 %) 0.03 | >0.05
Prescribed SS, n (%) 10 (7.9 %) 3 (8.1 %) 7 (7.9 %) 0.09 | >0.05
DMARD combination, n (%) 30 (23.8 %) 8 (21.6 %) 22 (24.7 %) 0.13 | >0.05
DMARD monotherapy, n (%) 96 (76.2 %) 29 (78.4 %) 67 (75.3 %) 0.13 | >0.05
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Tabanys 2

XapakTtepuctuka nepebiry PA npotsiroM nepioay npuinMmaHHa MK
3aJ1eXKHO BiA HAABHOCTI/BiACYTHOCTI 3arocTtpeHHs nicnsa BigMiHn MK

Bci nauieHTn I3 3arocTpeHHsaM Be3 3arocTpeHHs 5
(n = 126) (n = 37) (n = 89) X P
o . 19.3+9.12 21.2+9.12 18.6+9.06
3aranbHuii 4ac CroCTepPeXeHHs, MicC. (18.6-24.0) (24.0-36.0) (24.0-30.0) >0.05
TpuBanicte npumaHHsa MK, mic. (191705{:284008) (1152%:1:284306) ?305_::79}3? 4.17 <0.05
TpuBanicTb pewicii/3aranbHuin yac 56.4+27.7 68.9+19.5
npuiiManHs 1K, % (43.7-84.3) 26.2%3.33 (75.0-87.5) 10.9 | <0.01
He3apoBinbHM KoHTponb PA, n (%) 38 (30.1%) 27 (72.9%) 11 (12.3%) 45.5 | <0.001
14.2+6.28 15.2+7.04 13.7+£5.92
Mouatkosa Ao3a K, Mr (8.75-11.2) (10.6-28.7) (10.0-20.0) >0.05
2.52+2.30 4.66+2.46 0.92+0.94
KymynatueHa gosa MK, r (0.3-4.65) (4.20-8.95) (0.3-0.9) <0.001
KymynaTtueHa gosa K >2,5r, n (%) 33 (26.2%) 29 (78.3%) 4 (4.5%) 73.8 | <0.001
DAS28 (LLIOE) uepes 12 micsuis, 6anm (32'.%‘;{:;'25) (i'_zglgfél'g% (3233%i i';% <0.01
Tabanysa 3

Pe3ynbTtatn MOHO(aAKTOPHOro Ta 6aratoakTopHOro perpeciiHoro aHanisy
npeaunkTopiB 3arocTtpeHHa PA nicnsa BigMmiHn MK

MoKasHUKN MoHodakTopHUI aHani3 BaratodakTopHuin aHani3
CP (95 % AI) p CP (95 % A1) p
TpuBanicTb pemicii/3aranbHnii Yac npunMaHHsa MK 0.63 (0.93-0.95) 0.001 0.66 (0.02-18.3) 0.80
He3apoBinbHMN KOHTPOb PA 19.1 (7.31-50.0) 0.001 0.90 (0.79-1.03) 0.15
KymynatusHa nosa Nk 5.24 (2.9-9.47) 0.001 17.4 (2.62-116.4) 0.003
DAS28 (LLIOE) uepes 12 micauis npuiiMaHHs MK 2.66 (1.74-4.06) 0.001 4.06 (1.36-12.0) 0.012
3a pe3synbTtataMum oaHOMAKTOPHOro aHanisy, piBeHb DAS28 (LUOE) nicna 12 micsauis Big
UMHHMKAMK, AKi acouitoBasinCb i3 BiporigHUM novaTky nikyeBaHHs (CP 4.06, AI 1.36-12.0,
PU3NKOM 3aroctpeHHa PA nicna npunmMHeHHSA p=0.012).
FK-Tepanii, BUSBUANCb HUXYMIM NOKA3HUK Bia-
HOLIEHHS TpWMBAaNOCTI peMicii 4O 3aranbHoOro 3a paHuMm  MoHodakTopHoro ROC-aHani-
yacy npwuiimaHHa K (CP 0.63, AI 0.93-0.95, 3y, pu3nK 3aroctpeHHda PA nicng sigMmiHn K
p < 0.001), Buwa 4acTtka He3aAOBiNIbHOIO acouitoBaBCA 3 aKTMBHICTIO 3aXBOpPIOBaHHA 3a

KoHTponto PA (CP 19.1, AI 7.31-50.0, p < DAS28 (ESR) nicna 12 micauis Big noyaTky i-
0.001), Bmwa kymynatueHa gosa K (CP 5.24, KyBaHHsa (nnowa nig kpueoto ROC (AUC) 0.85,
Al 2.9- 9.47, p < 0.001) Ta BMLa aKTMBHICTb A1 0.76-0.94, p<0.001, yytnusictb — 83.0 %,
xBopo6bu 3a DAS28 (LLUOE) nicna 12 micsauis Big cneundiyHicte - 82.0 %, KpuTepint perpecii
noyaTky nikysaHHsa (CP 2.66, A1 1.74-4.06, p > 4.37), He3aa0BiNbHMM KoHTponem PA (AUC

< 0.001). CratMctTnyHmMx BiAMIHHOCTEN 3a Ae- 0.80, AI 0.71-0.89, p < 0.001, yyTnueicTb -
MorpadiyHMMM MOKa3HMKAMKU, CEPONOriYHUMU 73.0 %, cneundiyHictb - 87.6 %), Kymyns-
O3HakaMu, cxemaMum 3acTtocyBaHHs XMT Mix TuBHO gosoto 'K (AUC 0.97, AI 0.94-0.99,
rpyrnaMu rnopiBHAHHA HE BUABJIEHO. p < 0.001, yytnusictb — 100.0 %, cneundiy-

HicTb — 84.3 %, kpuTepin perpecii > 1.37),
3rigHo 3 pe3ynbTaTamMm 6araTtodakToOpHOro KymynstmeHoto posoto K nmoHaa 2.5 r (AUC

aHanisy A0 BAaroMmx HesanexXHUX UYUMHHUKIB 0.87, AI 0.78-0.95, p<0.001, yyTnueictb -
3arocTtpeHHs PA nicng npunuHeHHsa K-Te- 78.4 %, cneundidvHictb — 96.0 %) (Tabn. 4,
panil Hanexanu BuUlWa KyMyndTMBHa [A03a puc. 1, puc. 2). Yci BaromMmi YNHHUKN PU3UKY,

K (Cp 17.4, OI 2.62-116.4, p=0.003) Ta BUABNEHI B MOHodakTopHoMy ROC-aHanisi,
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Table 2
Characteristics of RA patients before GC withdrawal depending
on the presence/absence of RA flare
Variables All patients (n= 126) | With flare (n=37) | Without flare (n=89) X 2 p
Total observation time, months (119836 :_k ;3"‘102) (222%) :f 396.102) (123% :i: 3?603) >0.05
. 11.0 £ 8.08 15.5 £ 8.36 9.02 £ 7.15
Total time of GC use, months (9.75 - 24.0) (12.0 - 24.0) (3.0 - 19.5) 4.17 | <0.05
Time of remission/total time 56.4 £ 27.7 26.2 £ 3.33 68.9 £ 19.5 10.9 | <0.01
of GC use, % (43.7 - 84.3) (6.27-31.2) (75.0 - 87.5) : :
Dissatisfied control of RA, n (%) 38 (30.1 %) 27 (72.9 %) 11 (12.3 %) 45.5 | <0.001
A 14.2 £ 6.28 15.2 £ 7.04 13.7 £ 5.92
The initial dose of GC, mg (8.75 - 11.2) (10.6 - 28.7) (10.0 - 20.0) >0.05
. 2.52 £ 2.30 4.66 + 2.46 0.92 +£ 0.94
Cumulative dose of GC, g (0.3 - 4.65) (4.20 - 8.95) (0.3-0.9) <0.001
Cumulative dose of GC>2.5 g, n (%) 33 (26.2 %) 29 (78.3 %) 4 (4.5 %) 73.8 | <0.001
DAS28 (ESR) after 12 months, points (32'_%‘; * ;fg) (54'_2919 * 61.';‘;3) (35_33% * igg) <0.01

In multivariate analysis, independent risk fac-
tors for RA flare following GC cessation were
a higher cumulative GC dosage (OR 17.4, CI
2.62-116.4, p=0.003) and level of DAS28
(ESR) 12 months after treatment initiation
(OR 4.06, CI 1.36-12.0, p=0.012).

According to mono-factorial ROC analysis, in-
creased disease activity after GC withdrawal
was associated with the disease activity ac-
cording to DAS28 (ESR) 12 months after the
treatment initiation (area under the ROC curve
(AUC) 0.85, CI 0.76-0.94, p<0.001, sensitiv-
ity — 83.0%, specificity - 82.0%, regression
criterion >4.37), dissatisfied RA control (AUC
0.80, CI 0.71-0.89, p < 0.001, sensitivity -
73.0%, specificity - 87.6%), cumulative dose
of GCs (AUC 0.97, CI 0.94-0.99, p < 0.001,
sensitivity - 100.0%, specificity - 84.3%, re-
gression criterion > 1.37), cumulative GC dos-
age more than 2.5 g (AUC 0.87, CI 0.78-0.95,
p < 0.001, sensitivity — 78.4%, specificity -
96.0%) (table 4, Fig. 1, Fig. 2). All significant
risk factors revealed in mono-factorial ROC
analysis were included in multifactorial anal-

ysis. The results confirmed the data found in
the mono-factorial analysis (Table 4, Fig. 3).

The predictive model of potential factors of RA
flare after GC discontinuation has met the cri-
teria of a qualitative model (Fig. 4).

Discussion

GC co-therapy with csDMARDs as a bridge
therapy has proven effective [7; 8; 14]. How-
ever, taking into account the wide range of ad-
verse effects caused by GCs, the duration of
their use should be limited, preferably up to
3-6 months [14; 15]. However, in actual clin-
ical practice, patients have to use GCs longer
[4; 19]. In our study, the average duration of
GC taken in the context of csDMARDs therapy
was 11 months. Other authors obtained sim-
ilar results [20;21]: the period from GC initi-
ation to discontinuation averaged 14 months.
In the work of Wenhui Xie et al. [19], the av-
erage duration of GC usage was 24 months,
and in the study conducted by Bergstra S.A.,
some patients continued to take GCs for more
than 2 years [4].

Table 3

Risk factors of RA exacerbation after GC withdrawal using logistic regression

Variables Univariate analysis Multivariate analysis
OR (95% CI) p OR (95% CI) p
Time of remission/total time of GC use 0.63 (0.93-0.95) 0.001 0.66 (0.02-18.3) 0.80
Dissatisfied control of RA 19.1 (7.31-50.0) 0.001 0.90 (0.79-1.03) 0.15
Cumulative dose of GC 5.24 (2.9-9.47) 0.001 17.4 (2.62-116.4) 0.003
DAS28 (ESR) after 12 months of GC use 2.66 (1.74-4.06) 0.001 4.06 (1.36-12.0) 0.012
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6ynu ponydeHi go 6aratodakTopHOro aHanisy.
PesynbTatn nigTBEpAnNY AaHi MOHO(PAKTOPHO-
ro aHanisy (tabn. 4, puc. 3).

MporHoCTMYHa Modenb MOTEHLiINHUX YAHHUKIB
3aroctpeHH4a PA nicng ckacyBaHHA K Bignosi-
Aana Kputepiam akicHoi mogeni (puc.4).

O6roBopeHHA

Mpu3HayeHHa TK Ak MicT-Tepanii 4O no4yaTky
Aii xBopobomoandikyBanbHMX 3acobiB 3 Me-
TOI 3HWMXKEHHSI aKTMBHOCTI PA pnoBeneHe edek-
TMBHWUM [7; 8; 14]. bepyun OO yBaru LUMPOKUI
cnekTp nobiuHux edekTiB, cnpuunHeHux K,
TpyBanicTb iX NPUMMaHHA MOBUHHA 6yTW niMi-
ToBaHot, 6axaHo fo 3 - 6 micauis [14; 15].
OpHak y peanbHi KNiHIYHIA npakTuui nauieH-

Original research: Clinical sciences

TV 3MyLlleHi npuriMmaTtn MK 6inblw TpuBanun Tep-
MiH [4; 19]. 3okpeMa, B HalIOMYy AOCAIAXKEHHI
cepenHsa TpuBanictb NpuinMaHHsa MK Ha Thi 3a-
CTOCYBa@HHS CUMHTETMYHUX XBOpobomoandiky-
BasibHMX 3acobiB crtaHoBmna 11 micauis. Cxoxi
pe3ynbTaTv oTpuManu mn iHWwi astopu [20; 21]:
rnepios 4vacy Big npusHayeHHd K 8o ix BiaMiHU
CTaHOBUB Yy cepefHboMy 14 wMicauie. Y poboTi
Wenhui Xie 3i cniBaBT. [19] cepeaHili TepMiH Big
npu3HadeHHa A0 BiaMiHKM K caras 24 Micsuis,
a B pocnigxeHHi Bergstra SA yactnHa nauieHTiB
npoAoBXyBanu npuiMatn K noHag 2 poku [4].

3rifHO 3 HaWwWMK pesynbTaTamu, BMNPOAOBXK
TPUPIYHOIO CroCTEpPEeXXeHHsA 3arocTpeHHsa PA
nicng ckacysaHHsa 'K cnoctepiranocs y 30 %
XBOpWX. AHanoriyHi AaHi HaseeHi i B iHWKX po-

ROC Curve ROC Curve
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=== Dissatisfied control of RA = Reference Line == Cumulative GC dosages = Refarence Line
Puc. 1. ROC-aHani3. MporHoCTUYHE 3Ha4YEHHSA HE3a40BINIbHOrO KOHTpPOAto PA Ta KyMynsaTuBHOI ao3u MK.
Tabanys 4
PesynbTatn MoHOodakTOopHOro ta 6ararodakropHoro ROC-aHanisy
npeaukTopiB 3arocTtpeHHa PA nicnsa BigMiHn MK
[MokasHWKu MoHodakTopHU aHani3 BaratodakTopHuin aHani3
AUC 95 % A1 p AUC 95 % A1 p
He3anoBinbHUIA KOHTpONb PA 0.80 0.71-0.89 0.001 0.80 0.69-0.90 0.001
KyMmynsaTtuBHa pgosa Nk 0.97 0.94-0.99 0.001 0.98 0.96-1.0 0.001
KymynsaTtuBHa gosa K noHag 2,5 r 0.87 0.78-0.95 0.001 0.89 0.81-0.97 0.001
DAS28 (LLUOE) yepe3 12 mic. 0.85 0.76-0.94 0.001 0.85 0.76-0.94 0.001
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According to our results, during the 3-year
follow-up, exacerbation of RA was observed
after GC withdrawal in 30% of patients. Simi-
lar findings are reported in other studies [12;
20; 21]: the frequency of RA flare ranged
from 26 to 40% of cases. Thus, in a retro-
spective analysis of the BeSt and IMPROVED
studies, about 40% of RA patients experi-
enced a loss of disease control after proto-
colized GC withdrawal despite the csDMARDs
continuation [12]. A somewhat higher rate of
RA exacerbations was observed in the study
conducted by Maarten Boers [5]: about 50%
of patients experienced long-term GC expo-
sure due to increased disease activity follow-
ing an attempt to withdraw them. The author
emphasizes that efforts to reduce the dura-
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tion of GC usage do not align with everyday
clinical practice.

Our previous work studied the factors determin-
ing the inability to withdraw GCs and their long-
term use [10]. In the current study, we focused
on analyzing potential factors of RA flare after
GC discontinuation. According to the results,
dissatisfied control of RA during GC usage and
cumulative GC dosage, including dose >2.5 g
before GC withdrawal and high DAS28 (ESR)
12 months after study initiation, independently
predicted RA flare following GC cessation.

Our findings underscore the importance of
dynamic disease activity — one year after the
study initiation rather than at the time of GC
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Fig. 1. ROC analysis. Prognostic value of dissatisfied control of RA and cumulative GC dosage.

Table 4

Risk factors of RA exacerbation after GC withdrawal using mono-factorial and

multifactorial ROC analysis

Univariate analysis

Multivariate analysis

Variables AUC 95% CI b AUC 95% CI =
Dissatisfied control of RA 0.80 0.71-0.89 0.001 0.80 0.69-0.90 0.001
Cumulative GC dosage 0.97 0.94-0.99 0.001 0.98 0.96-1.0 0.001
Cumulative GC dosage of more than 2.5 g 0.87 0.78-0.95 0.001 0.89 0.81-0.97 0.001
DAS28 (ESR) after 12 months. 0.85 0.76-0.94 0.001 0.85 0.76-0.94 0.001
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Puc. 4. SkicTb NpOrHOCTMYHOI MoAeni iAeHTUdiKoBaHMX
NoTeHUiNHMX aKTopiB 3arocTpeHHsa PA nicns BiaAMiHU
npunManHa K.

6otax [12; 20; 21]: yacrtoTa 3aroctpeHb PA Ko-
nmBanacb y Mexax 26 - 40 % Bunagkis. Tak, y
peTpoCrneKTUBHOMY aHanisi gocnigaxeHb BeSt Ta
IMPROVED maitxe 40 % xBopux Ha PA 3a3Hanu
BTPaTW KOHTPO/IO Hazh XBOpObOK B pesynbTaTi
NPOTOKONBHOIO MPUMNWHEHHA npuinMaHHsa K,

= %2 " G 2 T He3BaXalun Ha NPOAOBXeHHS 6a3ncHOi Tepa-

1 - Specificity nii [12]. Jewo BMwWKI BiACOTOK 3arocTpeHb PA

oo 50 %% WIS nepeByaaA Ha TPREERI
=== Dissatisfied control of RA m— DAS2E after 12 mth. , . .
— Cumulative GC dosages —aTaranee LifG K-Tepanii y 3B’a3Ky 3 NiABMLLEHHAM aKTUBHOCTI
(Hrj]goﬁecyhrgﬁ'gt_gt?gfc dosages XBOpobu nicns cnpobu ix BigMiHW. AK nigkpec-

JIIOE aBTOpP, NparHeHHs SKOMora KOpOTLUOi TpU-

Puc. 3. ROC-aHani3. 3anexHiCTb 3arocTpeHHsi PA Big BasIoCTi NpuiiMaHHa 'K He cniBnagatoTe 3 peani-

NOTEHUINHMX NPOrHOCTUYHUX (DaKTOPpiIB. AMW NOBCAKAEHHOI NPAKTUKMN.
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Fig. 2. ROC analysis. Prognostic value of cumulative GC dosage over 2.5 g and DAS28 (ESR)
after 12 months of treatment.
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Fig. 4. The quality of the prognostic model of the
identified potential factors of RA flare after GC cessation.

prescription, it was associated with the risk of
flare after GC withdrawal.

We revealed that cumulative, rather than daily
GC dose before GC discontinuation was asso-
ciated with a risk for RA exacerbation after GC
withdrawal. These data may be because dis-
ease control in patients who had to take high
1 - Specificity GC doses is worse and, accordingly, the risk
and frequency of RA exacerbations are higher.
Comparable results were also obtained in the
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G i ative GC dogages e work of Xie W. et al.: higher cumulative doses
High cumulative GC dosages of GCs and unsatisfactory control of RA were
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(more than 259 found to be significant indicators of disease

Fig. 3. ROC analysis. Dependence of RA flare on progression after GC withdrawal [21]. In con-

potential prognostic factors. trast to our data, in the authors’ work, the
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Y nonepepHirn poboTi MW BUBYAIN YUHHUKW,
WO AeTEepMiHYITb HEMOX/IUBICTb BiAMiHKM K
Ta 3yMOBKOIOTh iX TpuBane npunmaHHsa [10].
Y uboMy [OCMiAXEHHI MU 30Cepeausiucb Ha
aHanisi NOTEeHUIMHUX YMHHWUKIB 3aroCTPEeHHS
PA nicnsa ckacyBaHHa npunMaHHa K. 3rigHo
3 OTPUMAHUMW pe3ynbTaTaMu, A0 TaKUX He3a-
NIeXHUX NpeauKTOpiB Hanexasanm BUCOKA aK-
TnBHicTb PA 3a DAS28 (LLUOE) nicnga 12 micauis
Bi4 NMoyaTKy Tepanii, He3aa0BiNbHUIA KOHTPO/b
PA Ta kymynatmeHa fo3a K npotarom ycboro
nepiofy CnocTepeXXeHHs, 30KpeMa Ao3a noHaa
2.5 rpamu.

Hawi BWCHOBKM NiAKPEC/IIOTb BaXJIMBICTb
AOVHaMIYHOT OUiHKM aKTUBHOCTI 3aXBOPIOBAHHA
— 3a piK nicnga noyaTky AOCMIAXKEHHSA, @ He nig
yac npu3HadeHHsa K, Wwo acouitoBanoch i3 pu-
3MKOM 3arocTtpeHHs nicng siaminm K.

Mu BMABWAM, WO BAaroMmin BNJMB Ha pU3MK 3a-
roctpeHHs PA Mana caMe KyMy/naTUBHA, NpoTe
He poboBa po3a MK, npusHayeHa Ha eTani iHi-
uiauii nikysaHH4. Ui gaHi, MOXXnmBo, 3yMOBJ/IEHI
TUM, WO KOHTPOJIb XBOPOOW y Maui€HTIB, 3My-
LWEeHNX npunMaTn BUCOKI Ao3u MK, € ripwum i,
BiAMOBIAHO, PM3MK Ta YacToTa 3arocTtpeHb PA'y
HUX Buwa. CniBCcTaBHi pe3y/ibTaTu OTPUMAHO i

Original research: Clinical sciences

PU3MKOM 3aroCTpeHHs XBopobu nicns BiaAMiHM
K. XKiHo4a cTaTb MauieHTIiB TaKOX BUSABUIIACb
He3aneXHUM  HeraTMBHWUM  MNPOrHOCTUYHUM
UMHHUKOM, Ha BIiAMiHY Big HawWX AaHUX, Oe
Takoro 3B'A13Ky MU He BUSBUIIN.

3arasoM OTpUMaHi HaMK pesynbTaTh 3acsiguu-
N1, WO BUXIAHI XapaKTepPUCTUKU XBOPUX Ha MO-
MEHT npusHaveHHa 'K He BnAMBaKOTb Ha pU3KUK
3aroctpeHHst PA nicns BigMiHWM NpUMAMaHHA LMX
npenapatiB. binbw BaroMyMMm LWOAO MPOrHOC-
TUYHOI 3HAYYLOCTI € MOKA3HUKW AMHAMIYHOro
CMOCTEPEXEHHS Ta MOKa3HMKU XBOPUX Ha 4yac
BiaMiHM K. Lleihn BUCHOBOK 3iCTaBHUI 3 JaHUMU
rnonepeaHbOro KOropTHOro AOCNIAXEHHS. Y Ubo-
My aHanisi, Wwo 6a3yBaBcsa Ha AAHUX AOCNIAXKEH-
Ha TARRA [20], akT1BHicTb PA npoTaromM nepio-
Ay CMNOCTEPEXEeHHS, a He Ha BUXiAHOMY eTani,
[OCTOBIpHO Br/iMBasa Ha pU3nK 3arocTpeHHs PA
nicns NpUNUHeEHHs npuiMaHHsa MK,

BUCHOBKM.

1. MNpu 3acTtocyBaHHiI TpaauuiliHOi XBOpo60-
mMoandikyBanbHOi Tepanii CUMHTETUYHUMU
npenapatamMu ckacyBaHHa npuiiMaHHa K
npuM3BOAUTbL A0 3arocTpeHHs PA malixe y
TPETUHU MNaUui€EHTIB, NEepeBaxXHO BMPOAOBX
rnepLux WecTn Micsauis.

B poboTi Xie W. 3i cniBaBT.: 3HaYyLLMMN MNOKa3- 2. NNoKa3HWKN [ANHAMIYHOIO CNOCTEpPEXEH-
HMKaMW NporpecyBaHHs XBOpobu nicns BiaAMiHM HA, @ He BUXiAHI AaHi, BN/IMBAOTb HA puU-
K Buasmnuca suwa KymynatmMeHa aosa K Ta 3MK 3aroctpeHHsa PA nicna BigMiHW npu-
He3a4oBiNbHUI KOHTpoab PA [21]. Ha Bigmi- MMaHHsa K.
Hy Bi4 Hawux AaHuX, y poboTi aBTopiB Barome 3. MiaBULWEHHA aKTUBHOCTI XBOpobu BHacni-
MPOrHOCTUYHE 3HAYEHHA Masla TakoX TpuBa- [OK ckacyBaHHA K y xBopux Ha PA aco-
NiCTb 3aXBOpIOBaHHSA: Ni3Hin PA acouitoBaBcs 3 LIIOETLCA 3 TAKUMU HE3aNeXHUMN npeank-
BULLNM PU3NKOM 3aroCTpeHHs XBopobu. TOpaMu, 49K BuLWA KymynatuBHa posa K,

30KpeMa pno3a noHag 2.5 r, He3anoBifb-
Y peTpocnekTUBHOMY aHanisi [oCNiaXeHHS HWIA KOHTPOAb PA Ta Buwmin iHaekc DAS28
IMPROVED TakoX BMBYanu XapakKTepUCTUKU (LLUOE) nicna 12 micauiB nikyBaHHS.
XBOPUX, L0 BMJIMBAOTb Ha YaCTOTY 3aroCTpeH- 4. NMoBipHiCcTb 3arocTpeHHs PA nicns BigMiHK
Ha PA. Ony6nikoBaHi pe3ynbTaTu 3iCTaBHi 3 'K MO>XHa 3 BMCOKOO BipOriAHIiCTO NPOrHo-
HaWWMN AaHUMU NULE 38 OKPEMUMU YUHHU- 3yBaTu 3a piBHeM DAS28 (LLOE) >4.3 nic-
kKamMn [12]: BMWMIA MOKa3HMK aKTUBHOCTI PA na 12 micsauiB NikyBaHHA Ta KYMY/SATUBHOIO
DAS28 (LLOE) Ha doHi Tepanii acouitoBaBcs 3 posoto MK >1.3 rpammn.
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duration of the disease also had a significant
prognostic value: advanced RA was associat-
ed with a higher risk of disease flare.

In a retrospective analysis of the IMPROVED
study, the patient’s characteristics as potential
prognostic factors of RA exacerbations were also
explored. The published results agree with our
data on specific factors [12]: a higher RA activi-
ty index DAS28 (ESR) while using DMARDs was
associated with the risk of disease exacerbation
after GC discontinuation. The female gender of
patients also was an independent adverse prog-
nostic factor, in contrast to our study, where we
did not find such a relationship.

Overall, our results demonstrate that the ini-
tial characteristics of patients at the time of
GC prescription do not affect the risk of RA
exacerbation after discontinuation of these
drugs. More importantly, the prognostic sig-
nificance lies in dynamic monitoring indicators
and patient status during GC withdrawal. Our
findings are also in line with a previous cohort

Original research: Clinical sciences

study. In the analysis based on TARRA inves-
tigation [20], RA activity during the follow-up
period, but not at baseline, significantly in-
fluenced the risk of RA exacerbation after GC
discontinuation.

Conclusions.

1. RA flare following GC withdrawal occurs in
about one-third of patients undergoing csD-
MARDs, primarily within the first 6 months.

2. Indicators of dynamic monitoring, rather
than baseline data, affect the risk of RA ex-
acerbation after GC discontinuation.

3. Higher cumulative GC dosage, including a
dose exceeding 2.5 g, unsatisfactory RA
control and higher DAS28 index (ESR) 12
months after the treatment start are in-
dependent predictors of RA flare after GC
cessation.

4. The probability of RA exacerbation after GC
withdrawal can be predicted with high cer-
tainty by DAS28 (ESR) level >4.3 points 12
months after treatment initiation and a cu-
mulative GC dose >1.3 g.

10.
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