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ABSTRACT

Background. Despite the progress in diagnosis and treatment of chronic rheumatic diseases in children, the choice
of anti-inflammatory drugs in case of the onset of oligoarticular juvenile idiopathic arthritis (JIA) still remains
relevant. Till present, pediatric rheumatologists have not reached a consensus on this issue yet.

The aim of this study was to search for predictors of early failure of local steroid therapy and assess its feasibility
in patients with oligoarticular JIA.

Materials and methods. In a retrospective study, 92 children aged 11 months—9 years with chronic oligoarticular
JIA without extra-articular manifestations were monitored. The features of the clinical, instrumental, and laboratory
diagnosis during the disease onset were studied, along with the dynamics of the articular syndrome and the
effectiveness of intra-articular administration of corticosteroid drugs.

Results and discussion. The data on 92 children with 164 active joints who received 218 local intra-articular
injections of triamcinolone acetonide at the onset of the disease were analyzed. Intra-articular injections of
triamcinolone acetonide at a dose of 2040 mg were performed with an interval of 3, 6, and 12 months, depending
on the intensity of the disease. In about one third of children with oligoarticular JIA, arthritis became inactive on
average after two intra-articular injections of triamcinolone acetonide. The study did not reveal the predictors of
early ineffective topical corticosteroid monotherapy in children. No clinical, instrumental, and laboratory signs
were identified that would directly indicate the need for early therapy with methotrexate.

Conclusion. Triamcinolone acetonide is an effective and safe drug for children with oligoarticular JIA. Despite the
widespread use of biological, gene, and other innovative therapies, application of local corticosteroids as the first-
line therapy in children with oligoarticular JIA should not be neglected.
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OueHKa 3¢pPeKTUBHOCTHU /I0KA/IbHOM CTEPOUAHOM Tepanum
y AeTel C 0/IMroapTUKY/AAPHBIM BapMaHTOM IOBEHW/IbHOIO apTpUTa:
pe3y/bTaTbl PETPOCNEKTUBHOIO UCC/1I€40BaHUA

KoxxeBHukoB A.H."? MNo3peesa H.A.', Hukutnn M.C.', Mapnuyesa O.H.', Mypawko T.B.’,
Opnosa H.10.’, borgaHoBa C.J1.", HoBuk I'.A.?

! Hayuonanonwiti meduyunckuil uccreoosamenvckuil yenmp (HMHUL]) demckoii opmoneouu u mpasmamonozuu
um. I' Y. Typnepa
Poccus, 196603, 2. Canxm-Ilemep6ype, e. [hywxun, ya. Ilapxosas, 64-68

2 Canxkm-IlemepOypeckuii 2ocydapcemeenuvlii neduampuieckuti meouyurckui ynusepcumem (CII6I'TIMY)
Poccus, 194100, 2. Canxm-Ilemep6ype, yn. Jlumosckas 2

PE3IOME

AKTyanapHOCTb. Hecmomps Ha GONBIIOH NPOZPecc B TUATHOCTHKE W JICYEHHH PEBMATHYCCKUX 3a00JIeBaHMI
y JeTei, Bce eIlle OCTAeTCs aKTyaJbHBIM BOIPOC BHIOOpa MPOTHBOBOCHAJIHMTENHEHON Tepamnuy B ciiydae nedrora
XPOHHUYECKOTI'0 OJIMTOApTpUTA. Enunoro MHEHHS HA 3TOT CUET Y ACTCKUX PEBMATOJIOTOB HET U 110 HACTOSIIUHN JICHB.

Hes. [Touck npenukTopoB panHeil Heap(HEKTHUBHOCTU U OLIEHKA LIEIECO00Pa3HOCTH JIOKAJIBHON CTEPOUIHON MO-
HOTEPAIHH y MAlUEHTOB € 1€0I0TOM OIUTO0APTHKYJIIPHOTO BApHaHTa FOBEHUIBHOTO apTPHTa.

Marepuanbl 1 MeToabl. OCHOBY PETPOCIEKTHBHOTO MCCICIOBAaHMs COCTaBMIIM 92 pebeHka B Bo3pacTe oT 11
Mec 710 9 JIeT ¢ XpPOHHUECKUM OJIMT0apTPUTOM 0e3 IKCTPAapTUKYIAPHBIX NposiBieHnit (ommro-FOA). beum uzyue-
HBI 0COOEHHOCTH KIIMHUKO-HHCTPYMEHTAIBHOM 1 1a00paTOpHOH TNarHOCTHKH B Ae0I0Te 3a00J1eBaHNs, ANHAMHKA
CYCTaBHOTO CHHIpOMA 1 3((EKTUBHOCTh BHYTPHCYCTaBHOT'O BBEJCHUS IITFOKOKOPTHKOCTEPOUTHOTO TIpernapara.

Pe3yabTathl u 06cy:kaenne. [Ipoananm3upoBansl gaHHBIC 92 neteit co 164 «aKTHBHBIMIY CyCTaBaMH, KOTOPBIE
noy4riy 218 N301MpOBaHHBIX BHYTPHCYCTABHBIX MaHUITYJISINI 10 BBEACHHUIO CTEPOUIHOTO IIpenapara (TpHaM-
IHOJIOH arleTOHH ). TpUaMITMHOIOH alleTOHKU BBOIIICS BHYTPHCYCTaBHO B o3¢ 2040 Mr ¢ uaTepBanoM 3, 6,
12 Mec B 3aBUCHMOCTH OT aKTUBHOCTH 3a007eBanust. OKono oHOH TpeTH aeTel ¢ onmuro-FOA 1oCTHTIN HEaKTHB-
HOH cTaauy O0JIE3HU B CPEIHEM II0CTIE IBYKPATHOTO BBEACHHS JAHHOTO Tpernapara. VccineqoBanue He TO3BOJIIIO
BBIIBUTH NIPEAUKTOPOB paHHEH HeI(PEKTHBHOCTH MOHOTEPAITUH JIOKATbHBIMH CTEPOUIHBIMH TIperapaTaMu y Jie-
Tei. He BBISIBIICHO OCTOBEPHBIX KIMHUKO-UHCTPYMEHTANBHBIX U TJa00PAaTOPHEIX MPU3HAKOB, KOTOPHIE HAPSIMYTO
yKa3bIBaIH OB HA HEOOXOAMMOCTh Havya a paHHeH Tepanuy mpemnapaToM «MeToTpekcar.

3akioyenue. TpUaMIIMHOJIOH alleTOHU] SBIACTCS S(Q(EKTUBHBIM U O€30IaCHBIM NPENapaToM y AeTeil ¢ onuro-
apTUKYJSIPHBIM BapHAHTOM IOBEHWJIBHOTO apTpurta. HecMOTpsl Ha MOmyssIpH3aliiio TeHHO-HHKEHEPHOH Onorno-
TMYECKOH Tepamuu, He CIeAyeT MpeHeOperaTh Je4eHHEM JIOKATbHBIMU CTEPOHIHBIMU IpenapaTaMy Kak IepBoi
JIMHUEH TPOTUBOPEBMATUUECKON TEpaIuy y AeTell.

KaroueBble ¢j10Ba: I0BEHUILHBIA apTpuT, XpOHI/I‘{eCKI/Iﬁ OJIMTOApPTPUT, TPUAMIMHOJIOH allCTOHU.

KonpaukT uHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHUE SIBHBIX U MOTEHIMAIBHBIX KOH(OINKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HaCTOSIIEeH CTaThH.

HUcTounuk q)ﬂHchHpOBaHP[SI. ABTOpLI 3asIBIISIIOT 00 OTCYTCTBUU (bl/IHaHCI/IpOBaHI/ISI py MPOBECACHUUN UCCIIEN0-
BaHUA.

CooTBeTcTBHE NMPHHIMIIAM 3THKH. Bce ManMeHTH M MX NPEACTaBUTENH MOANUCANIH JTOOPOBOIBEHOE MH(DOP-
MHPOBaHHOE COTJAacHe Ha ydacTHe B mcciemoBaHuu. MccmenoBanne 0100peHO JIOKAIBHBIM STHYECKUM KOMHTE-
ToM HayuHo-HCciIe1oBaTeIbcKoro AeTckoro oproneandeckoro naeruryta uMm. I.W. Typrepa (mporokon Ne 1 ot
20.01.2014).

Js nuruposanms: Koxesuukos A.H., [Tozneea H.A., Hukutun M.C., Mapuuesa O.H., Mypamko T.B., Opio-
Ba H.IO., bornanosa C.JI., HoBuk I'.A. Onenka 3¢ (eKTHBHOCTH JIOKANbHOI CTEPOUAHOM Tepanun y AeTeil ¢ onu-
rOAPTHKYJISIPHBIM BAPHAHTOM FOBEHUJIBHOTO apTPHTA: PE3yJIbTaThl PETPOCIIEKTUBHOTO MCCIIEI0BaHus. broanemens
cubupcroi meduyunst. 2021; 20 (2): 54-64. https://doi.org/10.20538/1682-0363-2021-2-54-64.
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INTRODUCTION

Juvenile idiopathic arthritis (JIA) is a chronic
childhood inflammatory musculoskeletal disease
which progressive course leads to joint contractures
and loss of their function. Increased incidence of JIA
worldwide at the end of the 20th century, joint con-
tractures at the early stage of the disease, and high
disability rate determine the relevance of improving
the methods of diagnosis and treatment of the rheu-
matic pathology. JIA is an autoimmune disorder
characterized by chronic inflammation of the synovi-
um in one or more joints inevitably resulting in ar-
throsis—arthritis [1, 2]. Therefore, rapid achievement
of the inactive stage of arthritis is considered as a
priority goal of drug therapy in JIA. Pediatric rheu-
matologists have not reached a consensus on the best
method of treatment of oligoarticular JIA to this day.

JIA encompasses a group of heterogeneous
forms of arthritis characterized by persistent joint
inflammation of unknown origin lasting longer than
6 weeks. This heterogeneity is determined by dif-
ferent clinical forms of arthropathies, including the
ones with extra-articular manifestations. Chronic
oligoarthritis with simultaneous damage to no more
than 4 joints prevails in children with JIA [3].

Oligoarticular JIA can be persistent (this type af-
fects fewer than four joints throughout the course
of the disease), extended (asymmetric arthritis that
developed from oligoarthritis 6 months after the on-
set of the disease) or have a short-term (abortive)
course. The most common manifestation of oligoar-
thritis is asymmetric lesion of the joints of the lower
extremities (except for the hip joint).

This subtype mostly affects pre-school girls with
the onset at the age of 68 years (peak at the age
of 2—4 years). Besides the knee and ankle joints,
the elbow, wrist, or one or two small joints of the
hand and (or) foot can be remotely involved. More
rarely, the clinical course of oligoarticular JIA may
resemble symmetric arthritis or monoarthritis. Be-
sides high risk of eye lesions, features of oligoartic-
ular JIA include low laboratory disease activity and
variability of clinical symptoms in the joint [4, 5].

Currently, the majority of pediatric rheumatol-
ogists adhere to a stepwise scheme of treatment in
oligoarticular JIA. This method consists in gradual
need for amplification of anti-inflammatory thera-
py, which is determined by the persistence of “ac-

tive arthritis”, progressing articular syndrome, or
uveitis (the exception is systemic arthritis).

This approach to JIA treatment allows to pro-
vide fast inactivation of arthritis and control over
the disease course [6, 7]. The treatment strategy for
JIA without systemic manifestations can be repre-
sented by three main directions: proactive therapy,
actual treatment of clinical symptoms of arthritis,
and orthopedic and surgical elimination of disease
consequences.

Despite the evidence of highly aggressive na-
ture of JIA, a number of unresolved issues regard-
ing the treatment strategy for oligoarticular JIA
remain. It is well known that some children with
uveitis-negative chronic oligoarthritis have ex-
perience in controlling the course of the disease
without systemic disease modifying antirheumatic
drugs (DMARD:s). The opinions of pediatric rheu-
matologists about treatment of this subtype of oli-
goarticular JIA in most cases differ.

The aim of this study was to assess the feasibility
and efficacy of local steroid therapy for the onset of
oligoarticular JIA in children in the Russian Feder-
ation.

MATERIALS AND METHODS

The study included 92 children (85% were girls)
with 164 active joints who were treated at the Or-
thopedics and Rheumatology Department No. 7 of
H. Turner National Medical Research Center for
Children’s Orthopedics and Trauma Surgery from
2012 to 2018. All children met Edmonton ILAR
criteria for oligoarticular JIA and did not have ex-
tra-articular manifestations (ILAR 1997; 2001; the
Edmonton revision 2004). All patients (their repre-
sentatives) signed an informed consent to take part
in the study.

As of the time of inclusion in the study, none
of the patients had received therapy with DMARDs
(Fig. 1). The age of the children ranged from 11
months to 9 years (average age (4.2 + 2.6) years).
Children under 2 years accounted for 32.7% of ca-
ses (30 / 92; all girls), children from 2 to 6 years
accounted for 54.3% (50 / 92; 40 girls, 10 boys),
and a group of older children amounted to 13% (12
/ 92; all girls).

Triamcinolone acetonide at a dose of 2040
mg / joint was administered intra-articularly with-
out ultrasound guidance in no more than 3 joints
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at a time. Extra-articular administration of the drug
was prohibited. The maximum allowable number
of consecutive isolated intra-articular injections (is-
IAI) was 4. The interval between injections varied
from 2 to 12 months.

All children were divided into two groups de-
pending on the intensity of the disease. The first
group contained children with inactive arthritis
resulting from effective local corticosteroid thera-

py. The second group included children who were
prescribed therapy with DMARDs due to low effec-
tiveness of local steroid injections. Joining of eye
lesions and (or) subsequent increase in the active
joint count by 2 or more at this stage of therapy, and
3 or 4 ineffective consecutive intra-articular injec-
tions with corticosteroids in one joint were consid-
ered a reason for the start of parenteral methotrexate
therapy (at the rate of 15 mg / m? / week).

Untreated JIA, 6—12 months after the 12—24 months
without start of therapy after the start
manifestations of therapy

at the onset

92 children aged
up to 9 years //
164 active joints

All children received
L] ONE Or two injections
with triamcinolone

32 children N .
(34.8%) had active Administration
(o] [To[oETataliI(EHPANCII{EN Triamcinolone
and 4 boys

All children had
active arthritis;
methotrexate was
prescribed

In 6 children (6.5%),
delayed eye lesion
was noted

All children achieved
an inactive stage
of the disease

22 children
(23.9%) developed
polyarthritis; 16 girls

and 6 boys

All children achieved
. an inactive stage of
the disease

32 children (34.8%) ]
achieved an inactive JRAdEa
stage of arthritis;
all girls

All children had
the inactive stage
of the disease
> 24 months

Fig. 1. Study design. MTX — treatment with methotrexate

The degree of disease intensity and the dynamics
in the active joint count against the background of
therapy, markers of active inflammation in the blood
serum and synovial fluid, and the nature of the joint
lesion according to instrumental data as of the mo-
ment of the first visit were assessed. Achievement
of inactive disease and clinical remission of JIA
were evaluated according to the criteria proposed
by C. Wallace et al. in 2011 (the disease phase that
lasted no less than 24 months was considered sta-
tistically significant). Assessment of X-ray changes
in juvenile arthritis was performed using a modified
Steinbrocker scoring method (2000).

BlonneteHb cMbnpckon meguuuHbl. 2021; 20 (2): 54-64

The disease intensity and the effectiveness of
treatment of oligoarticular JIA were evaluated by
the clinical Juvenile Arthritis Disease Activity
Score (cJADAS10) adapted for pediatric rheuma-
tology practice [7]. Digital data were statistically
processed using the Microsoft Excel and Statistica
6.0 software package (Microsoft, USA). A compa-
rative analysis of empirical data was presented in
tables. The results were represented as the median
and the interquartile range Me [25; 75].

Immunological research was carried out at the
laboratory of H.Turner National Medical Research
Center for Children’s Orthopedics and Trauma
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Surgery (head — Bogdanova S.L.) and the laboratory
of autoimmune diseases of Saint-Petersburg State
Medical University (head — Lapin S.V.). The con-
centration of tumor necrosis factor alpha (TNF-a)
in the serum and synovial fluid was determined us-
ing enzyme-linked immunosorbent assay (TNF-a-
ELISA-BEST kit; Vector-Best, Russia). The serum
and synovial fluid concentration of interleukin 6
(IL-6) was determined by the electrochemilumines-
cence immunoassay (ECLIA) method on the Cobas
E411 analyzer (Roche, Switzerland). Antinuclear
factor (ANF) in the blood serum was detected by
the indirect immunofluorescence technique using
HEp-2 human epithelial cells derived from a larynx
carcinoma as the substrate (laboratory of Saint-Pe-
tersburg State Medical University).

RESULTS

The efficacy of therapy for oligoarticular JIA in
92 children was studied. The duration of the dis-
ease as of the moment the diagnosis of JIA was
established was 4-5 [3;8] months on average. The

double is-IAI of triamcinolone was performed in
65.2% (60 / 92) of children, the injection was per-
formed three or more times in 34.8% (32 / 92) of
children. Only one joint was treated in 43.5% (40
/ 92) of children, in 39.1% (36 / 92) of cases — two
different joints, and in 17.4% (16 / 92) of children —
three or more joints were treated.

34.8% of children (32 / 92; all girls) achieved
the inactive stage of the disease after the intra-ar-
ticular administration of the corticosteroid; of
them 21.7% (20 / 92) of children had monoar-
thritis, 8.7% (8 / 92) — asymmetric oligoarthri-
tis, and 4.4% (4 / 92) — symmetric oligoarthritis
of the lower extremities (Table 1). The average
number of intra-articular injections in this group
of children was 2 [1.75; 2], The average dura-
tion of the inactive phase of the disease between
two consecutive injections was 7 [5.25; 10]
months.

Table 1

Clinical manifestation of the onset of oligoarticular JIA in
children, abs. (%)

. P t Group 1,n=32 | Group 2, n=60
average patient follow-up was 48 [38;62] months, g zrg;p ( 6’2"50/) zrgép (3’;’30/) <(f o1
. . . D70 ) .
the maximum follow-up period was 98 months. A Monoarthritis 02 (0%) 42 (6.7%) ~0.05
tqtal of 218 actl‘ve joints were 1pj§ctefl with triam- Algymlstlﬁt;i; 80 (25%) 169 26.7%) | 2005
cinolone acetonide: knees — 156 injections, ankles — OUB0aTtIUS
L. . L. . Symmetric oli- 49(12.5%) 129 (20%) >0.05
62 injections. Simultaneous administration of the goarthritis 2 (0%) 42 (67%) | >0.05
corticosteroid in 2 or more joints was performed in Psoriatic oligoar- 09 (0%) 29 (3.3%) >0.05
almost one third of children (simultaneous injection thritis 0S5 (0%) 28(3.3%) =0.05
in 2 or more joints is one manipulation). Single or ~ Note. ¢ — girls, d —boys
Table 2
Clinical and laboratory features at the onset of oligoarticular JIA in children
Parameter Group 1, n=32 Group 2, n=60 p
Girls, abs. (%) 20 (83.3%) 50 (92.6%) <0.01
Age of JIA onset, years, Me [25;75] 2[2; 3] 4[3;7] >0.05
Active joint count, abs., Me [25;75] 1[1;2] 1[1;2] >0.05
JADAS, Me [25;75] 10 [8; 12] 11[8.5; 14] >0.05
ESR, mm / h, Me [25;75] 14 [6; 28] 17 [10; 25] >0.05
CRP, mg /1, Me [25;75] 2.7[1.3;4.5] 22101.8;9.3] >0.05
Hemoglobin, g /1, Me [25;75] 114 [110; 128] 112 [108; 124] >0.05
Leukocytes, 10°/ 1, Me [25;75] 8.0 [6.8; 10.6] 7.4(6.2;10.8] >0.05
Platelets, 10°/ 1, Me [25;75] 442 [416; 476] 438 [408; 466] >0.05
Gamma globulins, %, Me [25;75] 21.6 [19.6; 22.3] 22.3[20.4; 23.5] >0.05
IL-6, pg /ml, Me [25;75] 4.1[2.5;6.75] 5.8 [3.4; 10.5] >0.05
TNFo serum, pg /ml, Me [25;75] 0.6510.2; 0.85] 0.6 [0.1; 0.9] > (.05
ANF > 1/160, abs. (%) 26 (81.25%) 45 (75%) >0.05
ANF > 1/1,280, abs. (%) 12 (37.5%) 14 (23.3%) >0.05

Note.JADAS — Juvenile Arthritis Disease Activity Score; ESR — erythrocyte sedimentation rate; CRP — C-reactive protein; TNFa serum — tumor
necrosis factor alpha in the serum; ANF — antinuclear factor (here and in Table 5).

58

Bulletin of Siberian Medicine. 2021; 20 (2): 54-64



Original articles

The remaining 65.2% of children (60 /92) did
not achieve the inactive phase of the disease af-
ter is-IAI of triamcinolone, which required appli-
cation of conventional anti-rheumatic therapy. In
this group, 23.9% of children (22 / 92; 16 girls and
6 boys) developed polyarthritis after two is-IAI;
in 6.5% of cases (6 / 92; all girls), delayed onset
of uveitis was registered, and in 34.8% of children
(32 7/ 92; 26 girls and 4 boys), active disease per-
sisted after more than three is-IAl. The average
number of intra-articular injections in this group of
children was 3 [2; 4].

The average duration of the inactive phase of the
disease between the first two consecutive injections
was 5.5 [4.25; 7] months and between subsequent
injections — 2 [2; 3] months.

The main treatment-related complications were
post-injection reversible (transient) manifestations
of local atrophy and hypopigmentation of the skin.
Complication rates in the knee and ankle joints
did not exceed 10%. No other complications were
noted. The comparative analysis of the active joint
count and cJADAS-10 score in children of both
groups did not reveal statistically significant differ-
ences in the disease onset.

The main laboratory inflammatory markers
(erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), and the platelet and leukocyte lev-
els) were the same in both groups of children with
oligoarticular JIA. The concentrations of TNFa and
IL-6 in the blood serum and the titer of antinuclear
antibodies (ANA) were comparable (Table 2).

The average IL-6 and TNFa levels in the inflamed
synovial fluid at the onset of inactive and active oli-
goarticular JIA did not significantly differ (Table 3).
Moreover, the nature of the articular lesion and the
frequency of early erosion did not differ significantly,
despite different outcomes of the disease. Dry synovi-
tis, which is considered a rare form of JIA, had almost
the same incidence in both groups (Table 4).

An attempt was made to search for models of
predicting the efficacy of non-systemic steroid
therapy in children. It was revealed that girls with
monoarthritis predominated in the group of chil-
dren with inactive oligoarticular JIA (20 / 62.5% —
achieved remission vs. 20 /33.3% — active JIA;
p =0.0087, y>=2.8). However, the statistical anal-
ysis did not reveal a correlation between monoar-
thritis and the inactive stage against the back-

ground of local steroid therapy (R? (coefficient
of determination) = 0.158, T = 1.23, odds radio
(OR) = 4.01, 95% confidence interval (CI) 0.57—
27.69, p =0.227).

Table 3

Cytological analysis and immunological features of synovial
fluid at the onset of oligoarticular JIA in children

Parameter Group 1, n=32 | Group 2, n =60
Cytosis, 10°/1 43[3.5,7] 4.35[3.7; 6.35]
Lymphocytes, % 54 [31.75;66.5] | 32[26.5;53.5]
Neutrophils, % 18 [12.7; 37.5] 40 [6; 57.3]
Monocytes, % 16 [10; 21.75] 14 [9.2; 19.3]
Synoviocytes, % 1[0; 7] 1[0; 4]
Ragocytes, % 3[2;4] 3[2;7]
LI;/6mslyn0Vial (sIL-6), 2,208 [710: 4,564] 3,213;1,9[(1),22]65;
gﬁ‘lsyn‘mal (sTNFa), 3.3[2.5;3.8] 1.10.6;3.7]

Note. Ragocytes — cells (macrophages, neutrophils) containing large
granules — phagolysosomes, including immune complexes, various
immunoglobulins, and rheumatoid factor; p > 0.05.

A significant positive correlation was not found
in the multiple linear regression analysis between
the efficacy of steroid therapy and different inflam-
matory laboratory parameters (Table 5). The linear
regression analysis revealed a direct relationship
between the ESR (mm / h) and interleukin 6 in the
synovial fluid (p < 0.001; Fig. 2).

Table 4
Clinical and instrumental features of synovitis at the onset of
oligoarticular JIA in children, abs. (%)
Group 2, n =60
28 (46.7%)

Parameter Group 1, n =32

16 (50%)

Exudative synovitis

Exudative and proliferative

‘ " 9 (28.125%)
non-erosive SyIlOVltlS

18 (30.0%)

Exudative and proliferative

0, 0,
erosive synovitis 13:125%) 2(3:3%)
Dry non-erosive synovitis 4 (12.5%) 8 (13.3%)
Dry erosive synovitis 2 (6.25%) 4 (6.7%)

Note.p >0.05.

The analysis revealed a direct correlation be-
tween a short period of disease inactivity after con-
secutive intra-articular injections of triamcinolone
acetonide and a risk of active arthritis development
(with an inactive phase of arthritis lasting less than
3 months, OR = 2.09, p < 0.001; with an inac-
tive phase lasting less than 2 months — OR = 8.9,
p <0.001; Table 6).
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Fig. 2. Linear regression analysis of the direct relationship between ESR (mm/h) and IL-6 in the synovial fluid (pg / ml): ESR —
erythrocyte sedimentation rate, sIL6 — interleukin 6 in the synovial fluid

Table 5

The results of constructing the model of “inactive” arthritis by the method of logistic and multiple linear regression in children with
JIA based on laboratory tests

R? Standard error T-test OR 95% CI P
Parameter
—0.003841 0.009596 —0.400 0.9913 0.8934—1.0998 0.8638
CRP, mg /1 -0.01390 0.02447 —-0.568 0.9443 0.7508—1.1878 0.6246
IL-6 serum, pg /ml —0.03193 0.02386 —1.338 0.8366 0.6151-1.1379 0.2557
TNFa serum, pg /ml 0.1144 0.06898 1.659 2.2208 0.7480- 6.5938 0.1507
I IL-6 synovial, pg /ml —0.000009239 0.00000764 -1.209 0.999 0.9997- 1.0001 0.2913
TNFa synovial, pg /ml 0.02611 0.01474 -1.772 1.1221 0.6138-1.1007 0.1882
Table 6

The results of constructing the model of “active” arthritis by the method of logistic and multiple linear regression in children with JIA
based on the duration of the inactive stage between intra-articular injections of triamcinolone acetonide

Time, months R Standard error T-test OR 95% CI P
More than 6 —0.7745 0.04702 -16.470 5.09 0.956—1.000 <0.001
3-5 0.1311 0.09810 1.337 2.03 0.393-4.643 0.1312
Less than 3 0.5849 0.1249 4.683 2.09 0.534-0.749 <0.001
Less than 2 0.5849 0.1151 5.081 8.9 0.680-0.868 <0.001
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DISCUSSION

Our study analyzed the effectiveness of intra-ar-
ticular injections of long-acting corticosteroids (tri-
amcinolone acetonide) in children with oligoartic-
ular-onset JIA. The main aim of the research was
to find possible predictors (clinical, instrumental or
laboratory) of early ineffectiveness of is-IAl in chil-
dren with chronic oligoarticular JIA. Sample homo-
geneity, the volume of laboratory and instrumental
diagnosis, and management of the participants in
one medical center allowed to study the nature of
the disease onset, the dynamics of the articular syn-
drome, and the effectiveness of monotherapy with
corticosteroids.

Moreover, the parents had a great interest in the
course of the study. It is known that parents do not
agree to early aggressive therapy with methotre-
xate. This opinion is based on the amount of infor-
mation available on the Internet about side effects
of methotrexate, conclusions of specialists not relat-
ed to rheumatology, and a fear of lifelong treatment.
In addition, a small number of affected joints and
seemingly low activity of the disease leave hope for
a favorable outcome or misdiagnosed JIA (in the
opinion of most parents). In this situation, parents
of the child would rather agree to the next intra-ar-
ticular injection of triamcinolone into the inflamed
joint than to methotrexate therapy.

Therefore, this study was aimed at searching
for the clinical, instrumental, and laboratory pre-
dictors that could help to forecast early ineffec-
tiveness of local steroid therapy. However, it is
worth noting that our conclusions do not reflect the
degree of intensity of the disease course, possible
risks of articular syndrome progression and eye
lesion development, and unfavorable outcomes of
the disease.

In the Russian literature, the need for application
of local steroid therapy in children with JIA is most-
ly described in works published earlier than 2010,
despite the fact that the national clinical rheumatol-
ogy guidelines contain this treatment option [8, 9].
.M. Vorontsov and N.N. Kuzmina in their studies
indicated subtypes of JIA with lowly aggressive
course and sometimes complete recovery [10, 11].
A meta-analysis of data from various trials showed
the effectiveness of local intra-articular corticoste-
roid injections in JIA.

These results of retrospective studies on JIA
treatment are available only in English-language
publications [12—14]. Currently, in Europe and the
USA, the long-acting steroid which is approved
and most commonly used in JIA for intra-articular
treatment is triamcinolone hexacetonide (TH). In
the Russian Federation, the drug that is certified and
approved for intra-articular injection in JIA is tri-
amcinolone acetonide (TA).

Triamcinolone acetonide (TA) is a synthetic
corticosteroid with anti-inflammatory properties.
The drug in the form of a sustained-release suspen-
sion is poorly soluble and deposits in the articular
cavity, providing a long-term effect on the inflamed
synovium. Triamcinolone decreases the expression
of proinflammatory cytokines (TNFa, IL-1B3, IL-
6), chemokines, and growth factors (VEGF, IGF,
PDGF, CSF-1), blocks proteolytic activity of ma-
trix metalloproteinases (MMP-2, MMP-3, MMP-
9), and reduces migration of inflammatory cells in
the synovial cavity. Moreover, the drug decreases
the proliferative capacity of synoviocytes associat-
ed with reduction of NF-«kB transcriptional activity
[15-17].

Most multicenter studies have demonstrated
high effectiveness, good tolerance, and safety of
intra-articular injections with triamcinolone hex-
acetonide. Triamcinolone acetonide was viewed
as an alternative form acceptable for intra-articular
injections, that demonstrated good clinical effects
[18-20]. Long-term effectiveness of early local
therapy with triamcinolone hexacetonide / ace-
tonide in JIA was also described in more recent
studies, however, triamcinolone hexacetonide was
preferred [21-23].

In the present study, effectiveness of non-sys-
temic corticosteroid therapy of JIA was related to
a number of determining factors: the first injection
of triamcinolone at an earlier stage of oligoarticu-
lar JIA, solely intra-articular administration of tri-
amcinolone with preliminary dilution of the drug,
and special post-injection regimen. The optimal
timing for is-IAI in children with JIA should be
strictly limited to 6—12 months after the onset of the
disease. The following injections can be performed
in the inflamed joints without signs of disease pro-
gression [24].

Preliminary dilution of triamcinolone and active /
passive joint movements improve the penetration of
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the corticosteroid into the inflamed synovial mem-
brane. Reduced axial loads on the lower extremity
decrease risks of aseptic necrosis and contribute to
prolonged therapeutic effect [25]. Long-term effects
of intra-articular administration of triamcinolone
is related to anti-inflammatory, anti-proliferative,
immunosuppressive, and vasoconstrictive effects
on the synovial membrane. Triamcinolone has the
slowest joint clearance and is the most potent in
producing synovial atrophy. The “scalding” effect
of triamcinolone on the inflamed synovial tissue can
be associated with vasoconstriction of blood vessels
in the subsynovial layers and return of cell sensitivi-
ty to pro-apoptotic factors [26].

The present study demonstrated the effective-
ness and safety of non-systemic corticosteroid
therapy with triamcinolone acetonide in children
with oligoarthicular-onset JIA. The research did
not identify predictors of oligoarticular JIA which
could directly indicate possible ineffectiveness of
steroid therapy beforehand. However, the study re-
vealed that the degree of aggressiveness of JIA was
inversely proportional to the duration of the inactive
phase of arthritis between two consecutive is-IAls.
Moreover, the study revealed a direct relationship
between ESR and the concentration of IL-6 in the
synovial fluid. Summarizing the data of the 7-year
follow-up of children with oligoarticular JIA, we
can state that about one third of the children achieve
stable remission against the background of local
steroid therapy.

CONCLUSION

Local corticosteroids are effective and safe in
children with oligoarticular-onset JIA. Rational use
of isolated intra-articular injections in children with
JIA contributes to assessment of the degree of dis-
ease aggressiveness. Application of treat-to-target
principles and early disease-modifying anti-rheu-
matic drugs in patients with oligoarticular-onset
JIA artificially reduce the effectiveness of steroid
therapy in pediatric rheumatology.
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