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

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

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

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

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

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

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

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

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

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

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

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

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

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

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

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.
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Abstract.

Aim of the study: To determine the frequency of joint lesions
(JnL) in children with juvenile localized scleroderma and it’s
possible correlation with autoantibodies and markers of fibrosis.

Materials and methods: 500 children with JLS (370 girls
and 130 boys) were studied retrospectively for the joint lesion,
using standard physical examination, ultrasound examination
(UIS) X-ray, MRI. In 190 patients we investigated antinuclear
antibodies (antinuclear factor (ANF), rheumatoid factor (RF),
antitopoisomerase 1 and anticentomere antibodies, antibodies to
DNA, autoantibodies to collagen (Cab) types I-IV, cryoglobulins
(CG), serum fibronectine (FN) and hyalyronic acid (HA) levels.

Results: JLS patients were divided into 4 groups:124 patients
with circumscribed morphea, 259- linear scleroderma, 93—
generalized morphea, pansclerotic in 1 patient, mixed morphea
— 23 patients.

JnL were noticed in 175 patients (35%), among them the
majority 151 patient (86%) with linear and unilateral forms
of JLS. InL were presented by joint pain in 47% of patients,
limitation of joint movement in 60% of affected patients, mostly
due to periarticular induration or tissue fibrosis. UIS showed
joint effusions — in 16% of JnL, sinovitis and tenosinivitis in
45%. In 12 children joint space narrowing was detected by X ray,
in 2- articular erosions. MRI was performed in 97 patients with
limitation of joint movement, active synovitis, tenosynovitis
found in 80 children. In 1 girl with unilateral scleroderma MRI
with contrasting visualised avascular osteonecrosis of tibia.

The absolute percentage of positive values detected
autoantibodies and fibrosis markers was higher in children with
JnL. ANF was detected in 56 % and RF in 28,4 % of patients
with JnL, while sclerodermo specific antibodies and ds-DNA
were detected in small percentage of JnL patients and in none
without it. The levels of CG, FN, HA and Cab were elevated
in patients with JnL. Cab of type I and type II were detected in
most cases of JnL patients (71% and 62 % correspondingly).

Conclusion: InL occurs in 35% of JLS patients, predominantly
in linear and unilateral forms of the disease. Detection of
autoantibodies and fibrosis markers in 27-56% of JnL cases
demonstrates the activity of autoimmune inflammation and
justificates early systemic immunosuppressive therapy in JLS.

Key words. Juvenile localized scleroderma, joint lesions,
X-ray, MRI, ultrasound investigation, autoantibodies, markers
of fibrosis.

Introduction.

Juvenile scleroderma is a rare disease of childhood. It includes
two main clinical entities, juvenile systemic sclerosis (JSS) and
juvenile localized scleroderma (JLS). Both have a common
pathophysiology, with an initial inflammatory phase of the
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disease associated with endothelial disfunction, and a later
fibrotic phase with skin thickness. In JSS many organs may be
affected - vascular system (Raynaud phenomenon), cutaneous
(skin thickening), gastrointestinal tract, pulmonary, cardiac and
musculoskeletal system, while in JLS the process of fibrosis
involves manly the skin and subcutaneous tissues. It is known
that JLS is 4-7 times more common than the systemic form,
it’s estimated incidence 3.4—27 per 100.000 or 4-27 new cases
per million children per year reported [1-3]. The average age
of disease onset is 7.3-8.3 years, and there is a slight female
predominance with a reported female: male ratio of 2.4:1. The
diagnosis of JLS is often delayed with a median time from
disease onset to diagnosis of 11 to 13 months [3,4]. JLS is usually
divided into five general subtypes: circumscribed morphea
(superficial and deep), linear scleroderma (trunk/extremity and
head), generalized morphea, pansclerotic morphea, and mixed
subtype according to pediatric classificational criteria [5,6].

Structures other than the skin may be involved in JLS,
as subcutaneous tissue, muscles, joints, and even bones
[4]. Children with JLS may develop severe deformities,
including extremity length discrepancies, muscle atrophy,
joint contractures, and facial atrophy, odontostomatologic
deformities [7,8]. Approximately from 20 - 40% of patients
present extracutaneous manifestations, above the latter are
nervous system involvement with frequent epileptic seizures,
headaches, cranial nerves impairment and uveitis. [4,9]. These
complications are mainly permanent and persist into adulthood.
The disease is associated with considerable morbidity due
functional limitations and disability, produces a negative impact
on quality of life [10-12].

Joint lesion’s (JnL) mostly develop in linear and deep subtypes
of JLS (Figure 1). Moreover in unilateral subtype, which usually
begins in childhood, joints are involved and results in articular
contractures and severe deformities of extremities (Figures 2
and 3).

The origin of JnL in JLS may be of different types: caused
by scleroderma changes (induration or fibrosis) of skin and
periarticular tissues, arthritis itself, avascular necrosis of joints
and bones [9,13,14]. Modern techniques such as ultrasound
and magnetic resonance, infrared thermography, above X-ray,
are used now in pediatric theumatology to describe structural
articular lesions at the early stage of JLS [15-18].

The pathogenesis of scleroderma and JnL is complex and
incompletely understood. Vascular injury, autoimmune
dysfunction and connective tissue remodeling with excessive
collagen production are the main pathways of the disease. The
exact pathogenesis is unclear; however, translational peripheral
blood and skin studies in LS support a predominance of CD4+ T
cells, macrophages, fibroblasts, and TH1- and IFNy-associated
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Figure 1. Induration, oedema, fibrosis of skin over the ankle of 5-year-
old girl with JLS.

Figure 2. Unilateral subtype of juvenile localized scleroderma, typical
skin induration and fibrosis of the right leg, contractures in the right
hip ,knee, ankle in 11-year-old girl with JLS.

Figure 3. Atrophy, deformation skin sclerosis, contractures of wrist
and interphalangeal joints of the left hand in 8-year-old boy.
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chemokines/cytokines [19]. Significant elevation of circulating
CD4+ IFNy + T cells (TH1) was detected during active disease
[20], along with IFNy-related proteins CXCL9 [monokine
induced by gamma interferon (MIG)] and CXCL10 [interferon
gamma-induced protein 10 (IP-10)] [21,22]. Skin biopsy shows
lesions within the perivascular lymphocytic infiltrate of the
papillary and reticular dermis with the presence both CXCL9
and CXCL10, CD4+TH cells and macrophages. Recent data
showed elevated levels of Interferon-Gamma-Inducible Protein
-10. Tumor Necrosis Factor and autoantibodies to myelin basic
protein in all clinical subtypes of LS [19,23-25]. Additionally
modern research of pathway of endothelian disfunction revealed
that signaling from diseased endothelial cells was predicted
to promote fibrosis, identified potential disease-propagating
endothelial cell clusters with upregulated pathways in LS skin,
highlighting their importance in disease progression [26].

Potential interaction between lymphocytes and macrophages
via IFNy chemokine signaling may synergistically promote
fibroblasts to increase collagen expression in LS, leading to
increased collagen deposition, and fibrosis [21,23]. Fibroblasts
are involved in the excessive production of collagen, markers
for fibroblasts include vimentin 31, fibroblast-specific protein 1,64
and platelet- derived growth factor receptor beta 65. They can be
monitored in LS patients and predict disease progression [14].

Antinuclear antibodies (ANA), rheumatoid factor (RF), anti-
double-stranded DNA antibodies and anti-histone antibodies
were detected in LS [27,28]. Thus, according to some authors,
ANA is detected in 46-80%, antidouble- stranded DNA
antibodies — in 50%, antihistone antibodies (AHAs) — in 47%,
rheumatoid factor (RF)— in 26% of adult patients with LS [29].
AHAs were found in 32%-39% of the LS patients, and anti-
ssDNA in 29%-30% of the LS patients, authors propose the
use of them combined as a marker for higher risk of muscle
and joint morbidity [30]. Anti-topoisomerase | antibodies were
also detected in LS [31]. ANA positivity has been associated
with extracutaneous involvement. ANAs and AHAs were more
prevalent among children with linear morphea, where their
presence is associated with greater lesion burden and functional
impairment [27,28]. There are some data stating that antinuclear
factor directly correlates with joint lesions [27].

Patients with rheumatic conditions often have mixed
cryoglobulins, composed of class M and rheumatoid factor
immunoglobulins, class G polyclonal immunoglobulins and
fibronectin. The level of cryoglobulins also correlates with
clinical and laboratory activity of scleroderma.

The extracellular matrix of skin, tendon and bone tissue is
composed mainly of type I collagen, and of type III collagen to
a lesser extent. Type II collagen is mostly located in the articular
cartilage, collagen IV — in basal cell membranes. Elevated
levels of autoantibodies to types I-V collagens were detected in
LS patients [32]. Anti-collagen type V are considered by some
authors as a marker of early systemic sclerosis [33].

Fibrosis in scleroderma is a result of monocyte overproduction,
an intensive secretion of monokines, such as fibronectin and
interleukin-1 are stimulated. Fibronectin has a high affinity
to the native and denatured collagen. Some data suggests that
in scleroderma level of fibronectin and hyaluronic acid are
increased and could be used as biomarkers of fibrosis [23,34].



JnL is the most frequent extracutaneous finding in JLS, patients
who developed arthritis often have a positive rheumatoid factor
(RF), and sometimes an elevated erythrocyte sedimentation rate
(ESR) and circulating antibodies [4,7].

Aim of the study. To determine the frequency of joint lesions
in children with juvenile localized scleroderma and it’s possible
correlation with autoantibodies and markers of fibrosis.

Materials and Methods.

JnL were studied retrospectively in 500 children with JLS,
who were under supervision at the specialized rheumatology
department of I.M. Sechenov First

Moscow Medical University for a five — year period from
2013-2024. The surveyed group consisted of children from 3
to 17 years of age, including 370 girls and 130 boys (F\M ratio
2,8:1). Patients with JLS were divided into groups based on the
clinical forms of the disease in accordance with the preliminary
classification criteria [5]. At the time of examination, the patients
with different clinical forms of the disease had dissimilar disease
duration and activity.

A history of joint manifestations was obtained by standard
physical examination, ultrasound examination (UIS)
X-ray, MRI. In 190 patients we investigated antinuclear
antibodies (antinuclear factor (ANF), rheumatoid factor
(RF), antitopoisomerase 1 and anticentomere antibodies,
antibodies to DNA, autoantibodies to collagen (Cab) types [-1V,
cryoglobulins (CG), serum fibronectine (FN) and hyalyronic
acid (HA) levels. Levels of Scl-70 and anti-centromere
antibodies were measured by enzyme immunoassay test using
kit “Anti-Scl-70 Orgentec”, (Germany). ANF was determined
by indirect immunofluorescence. RF was determined by ELISA
test with the normal values of <20 IU/mL, and anti- DNA was
determined by ELISA test with the reference value of <20
IU/mL. Unconjugated concentration of FN was measured by
ELISA (“Fibronectin Technoclone”, Austria). Normal values
of unconjugated FN are 70 to 148 mg/ml according to the
manufacturer’s recommendations. The concentration of HA
in blood serum was measured by ELISA testing using “HA
Testkit Corgenix”, (USA). The level of HA in children was
considered to be high when its concentration exceeded 30 ng/ml
in accordance with the recommendations of the manufacturer.
The presence of cryoglobulins in blood serum was determined
with “Solar” PV 1251C (Solar, Belarus) spectrophotometer at a
wavelength of 500 nm in accordance with the optical fluid density
difference in a buffer solution (pH 8.6), incubated for 1 hour at
the temperature of 4°C and then at 37°C. The normal values are
up to 0.06 optical density. Determination of type I-IV collagen
antibodies in blood serum was performed with ELISA method.
The test was considered positive if the negative control value
exceeded. To interpret the results of the research the concept of
“positive” was introduced for this test. The results were thought
to be “positive” if they showed exceeding reference values in
the tests with quantitative expression, presence of Scl-70 and
anticentromere antibodies in blood serum, antinuclear factor
titer of 1:80 or higher.

Statistical analysis of the results was performed with the
use of Statistica 6.0 software. The quantitative indices were
presented as mean values + standard deviation and range of
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values. Quality indices were presented as an absolute number
of observations and proportion (in %) of the total number. The
validity of differences in the compared values was determined
by Student’s t-test for interval variables. The differences were
considered statistically significant at p<0.01.

Results.

According to the clinical form of JLS the patients were divided
into 4 groups :124 patients with circumscribed morphea, 259-
linear scleroderma, 93— generalized morphea, pansclerotic in 1
patient, mixed morphea — in 23patients (Table 1).

Mean age of the disease onset was seven years and six months
(range 18 months — 15.5 years).

As the Table 1 shows, the vast majority of surveyed patient
were children with severe forms of JLS - linear scleroderma of
limbs, generalized morphea (unilateral form) and pansclerotic
scleroderma. JnL. were noticed in 175 patients (35%), among
them the majority 151 patient (86%) with linear and unilateral
forms of JLS. (Figure 4) In linear scleroderma of head join
contracture of temporo-mandibular joint was only in 1 case,
with prolonged disease duration, for more than 10 years.

JnL were presented by joint pain in 47% of patients, limitation
of joint movement in 60% of affected patients, mostly due to
periarticular induration or tissue fibrosis. UIS showed joint
effusions — in 16% of JnL, sinovitis and tenosinivitis in 45%
(Figure 5).

X- ray was done in 102 patients. Radiologic abnormalities in
knee, hip, ankle and wrist joins were seen 8 patients with linear
JSL,5 with unilateral generalised morphea and 1- pansclerotic
morphea. In 12 children joint space narrowing was detected,
in 2- articular erosions. Patients with articular erosions had
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Figure 4. Distribution of patients with JnL by scleroderma subtypes.
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Figure 5. Manifestations of joint lesions.



Table 1. Joint lesions in different clinical subtypes of juvenile localized scleroderma.

Clinical subtypes of juvenile localized sclerodema

Number of patients
(% of the whole )

Patients with Joint lesions
(% of the clininal subtype)

Circumscribed morphea 124 (24%) 19(15)
-superficial 79 6(7,5)
- deep 45 13 (28)
JL_S Linear scleroderma 259 (51,8) 64 (24,7)
I(\Ts:lio-(% 0 - trunk\limbs 145 63 (43,4)
Female — 370 - head 114 1(0,8)
Generalized morphea (unilateral form) 93 (19,5) 87 (93)
Pansclerotic scleroderma 1(0,2) 1 (100)
Mixed morphea 23 (4,5) 4(17,3)
Total number 500 175 (35)

Table 2. Serum antibodies profile in JSL (N=190) patients with and without JnL.

The range of

Feature absolute value

JLS pts (N=190)
Antinuclear antibodies*

. 1:80 -1:640 _ 56
(titer) -
Rheumatoid factor* (IU/ml) 11-125 82,4+60,3 28,4
ds-DNA (IU/ml) 0-62 34,5+36,2 2,5
Anti Scl-70 antibodies - - 8,5
Anti-centromere B antibodies - - 0,5
Crioglobulines (optical 137 0516 0,051 + 0,037 27,6
density unit)*
- I type* 0,297-0,893 0,405+0,112 71
a:)D% E II type* 0,330-1,129 0,551+0,161 62
= £ 2 Iltype* 0,287-0,681 0,370+0,108 58
SEE v type 0,151-0,577 0,300+0,085 51
Serum fibronectin * (mg/ml) 68-264 124,8+41,9 46,5
Hyalyronic acid* (ng/ml) 5,4 -68,4 15,7+16,7 23,7

Note*- difference between groups statistically valid (p<0,01).

prolonged disease duration (more than 7 years) and were treated
unadequate.

MRI was performed in 97 patients with limitation of joint
movement, active synovitis, tenosynovitis found in 80 children.
In 1 girl with unilateral scleroderma MRI with contrasting
visualised avascular osteonecrosis of tibia.

Data on serum antibodies profile and markers of fibrosis are
summarized in Table 2.

The analysis of the data suggests that patients in both
groups were “positive” for most of the required tests, except
sclerodermospecific antibodies. At the same time, the absolute
percentage of positive values was higher in the group I — children
with JnL (differences are statistically valid).

Our data shows that ANF was detected in 56 % and RF in 28,4
% of patients with JnL.

In our series sclerodermospecific antibodies and ds-DNA were
detected in small percentage of JnL patients and in none without
it. It is no wonder, because these antibodies are mainly found
in JSS.

Surprisingly, the levels of CG and Cab were elevated in
patients with JnL. CG was the third most frequently detected
element (27,6%) in JLS with JnL, while its detection rate was
less than 5,2% in patients without JnL. Increased level of CG
in JnL patients confirms the role of immune mechanisms in the
pathogenesis of this clinical form [23]. Similar to it, the levels of
FN and HA in serum had a higher detection rate in children with
168

Mean level (M+m) % Of positive in JLS pts
with JnL (group I N=125)

% Of positive in JLS pts
without JnL (group Il N=65) P

32 p<0,01
2,1 p<0,01
5,2 p<0,01
11,5 p<0,01
12 p<0,01

p<0,01
5 p<0,01
14 p<0,01
8,5 p<0,01

articular manifestations. Analyses of the detection of four classes
of Cab revealed that in the group of JnL Cab were detected
significantly more often than in the group without JnL (Figure
7). Cab to of type I and type II were detected in most cases
of JnL patients (71% and 62 % correspondingly). This seems
reasonable because type I and type II collagens are involved in
the construction of skin, tendons, and articular cartilage and are
affected by the pathological scleroderma process.

Summing it up, the levels of autoantibodies and markers of
fibrosis were significantly higher in the patients with JnL.

Discussion.

The frequent occurrence of JnL in JSL has been previously
reported both in adults and children. In the present series of 500
JSL children, Jnl were detected in in 175 patients (35%), among
them the majority 151 patient (86%) with linear and unilateral
forms of JLS.

Common occurrence of JnL is mentioned by the other
authors, who point out joint involvement as specific feature of
childhood localized scleroderma [4,7-9]. Our data from one
pediatric theumatology center prove it. Only 47 % of affected
children complained of joint pain or had tenderness or pain
on joint motion. Flexion contractures of joints with disability
were the main complain. JnL also were presented by limitation
of joint movement in 60% of affected patients, mostly due
to periarticular induration or tissue fibrosis round the joint.
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UIS showed joint effusions — in 16% of JnL, sinovitis and
tenosinivitis in 45%. While joint space narrowing by X-ray
was detected in 12, articular erosions - in 2 children. MRI joint
abnormalities were seen in 82% of examined children with
JnL. In 1 girl with unilateral scleroderma MRI with contrasting
detected avascular osteonecrosis of tibia. The literature is now
emphasising the need for early instrumental identification of
articular involvement in JLS [15,17].

In our series the levels of detected autoantibodies and markers
of fibrosis were significantly higher in the patients with JnL.
The obtained data are agreed with the results of the international
multicenter studies of children, in which the proportion of ANF
detection in children with juvenile systemic sclerosis (JSS)
ranges from 81% to 97% [4] and it amounts to 42.3% in patients
with JLS [28,35]. RF has been detected, as low titre, in 16 % of
the patients who had JLS, and significantly correlated with the
presence of arthritis [23].

Despite modern biomarkers of scleroderma inflammation
[19], the detection of autoantibodies and markers of fibrosis
in JLS patients in our series is additional evidence of systemic
autoimmune and collagen synthesis disturbances in these patients.
Our data in coherence with the other studies [21,22] determines
the target points for the treatment with corticosteroids (CS) and
immunosuppressants JLS accompanied by Jnl. According to
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it we believe that JLS with JnL of numerous joints could be
considered as systemic form of scleroderma. Especially, it is
true for the unilateral form JLS, that usually starts in childhood
and lead to disability and impaired quality of life [36].

Contractures in JLS are mainly reversible thanks to
reversibility of odema and induration stages of scleroderma
under treatment with CS and methotrexate (MTX). Only few of
our patients had irreversible arthritis with joint space narrowing
and erosions. In JSS clinicians rarely doubt the wisdom of
including CS and cytotoxic drugs in the therapy. In contrast,
the treatment of JLS is believed to have successful outcomes
with the local use of immunosuppressive agents. There are a
lot of studies (in particular randomized, placebo-controlled)
that prove effectiveness of CS, MTX, Mycophenolate mofetil in
JLS, including joint contractures [37-39].

It should be emphasized that the chronic nature of
scleroderma, the prevalence of linear form of the disease in
children, complicated by irreversible fibrosclerotic defects of
the musculoskeletal system, growth retardation of extremities
encourages pediatric rtheumatologists to elaborate a unified
treatment protocols with CS, MTX, biologics. There are reports
of successful treatment with biologics in JLS cases resistant to
conventional immunosuppressive therapy, even pansclerotic
morphea [40-43]. Experts in JLS prioritize early initiation of
CS, cytotoxic drugs and biologics to avoid disability, lag in
growth and development in children [44].

Conclusion.

JnL according to our data occur in 35% of JLS patients,
predominantly in linear and unilateral forms of the disease.
Detection of autoantibodies and fibrosis markers in 27-56% of
JnL cases demonstrates the activity of autoimmune inflammation
and justificates systemic immunosuppressive therapy in JLS.
The appropriate treatment with systemic immunosuppressants
and biologics must be started at early stages of JLS, to prevent
joint contractures and severe deformities of legs and hands.
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Ilopa:kenune cycTaBoB — 4acToe BHEKOXKHOE NPOSIBJICHHE
NPH I0BEHUJIbHOI OrpaHNYeHHOIl CKIepOAepMHUH.

Ocvununa MLK, IlomuepusieBa H.C, Xauarpsu JLI,
IInutonkoBa O.B, Iloasinckas A.B, UYeonimeBa C.H,
Besmmkopenxas M.J.

@I'A0Y BO Ilepsviti MITMY um.A.M.Ceuenosa Munsopea
Poccuu (Ceuenoscxuii  Yuusepcumem), Kagheopa oOemckux
bonesneil.

Heabio padoThI: sSBWIACH OIEHKA XapakTepa IOPaKeHHs
cycraBoB (IIC) mpu, BO3MOXKHas KOppENsIHsA C YPOBHEM
ayTOQHTHUTEN U MapkepoB (Gubdposa.

Martepuan u Meroabl McciaenoBaHusi: [IpoBeneHa
perpocnektuBHass onenka IIC y 500 nereit ¢ HOOCH.
Hcnonp3oBann  Qu3MKANBHBIA ~ OCMOTp,  YJIBTPa3ByKOBOE
(Y31), penrrenonorndyeckoe,MPT nccnenoBanue cycTaBos,
nabopaTopHble MMMYHOJIOTHYECKHE TecThl; y 190 ompenemnsiu
ayTOQHTHUTENA- AaHTHHYKJIEAPHBIH (aKTop, PEBMATOMIHBIN
¢axTop, CriIepojepMOCIe(pUIECKHEe aHTHUTENA, AaHTHTENA
K KoJjulareHaM 4 THIIOB, ypOBEHb TI'MalypOHOBOW KHCIIOTHI,
(MOpOHEKTHHA, KPHOTIOOYIIHHOB.

Pesyastater: [lanmenter ¢ JLS Osum pasgeneHsl Ha 4
rpynmsl: 124 mamueHTa c OJsimeyHOi ckneponepmuei, 259
- JMHEWHON ckiepoaepmueli, 93 - ¢ reHepanuzoBaHHOH, 1
C TAHCKJIEPOTHYECKOH, 23 mamueHTa - CMeIIaHHOW (opmoit
cxneponepmun. I1C 6butn otmedens! y 175 manuenrtos (35%),
cpeau HUX OONBIMMHCTBO - 151 manumenT (86%) ¢ MuHEHHON U
TeMHUCKIICpOIepMHEH TYJIOBHIIA.

I1C nposBisnucy 6onbio B cycraBax y 47%, orpaHHYeHUEM



JBIDKeHUH B cycraBax y 60% OOJIBHBIX, B OCHOBHOM 3a CYET
TIepUapPTHUKYJISIPHON MHAypanuu wim ¢ubposa Tkanei. Y3U
MOKa3aJI0 HaJIM4Me CyCTaBHOro BhIOTAa - B 16% caydaes,
CHHOBUTa M TeHOcHMHOBHTa - B 45%. VY 12 ngereit npu
peHTreHorpaduu BBISABICHO CY)KEHHE CYCTaBHOHM Iienu, y
2 - cycraBsble 3po3uu. MPT BemonHeHa y 97 manueHToB ¢
OTpPaHUYEHUEM [BWXKEHUH B CyCTaBaX, AKTUBHBIA CHUHOBHT,
TEHOCHHOBUT BbLBIeH y 80 nereil. Ilpm nabopaTopHOM
HCCIIEIOBAaHUN — YPOBEHb ayTOAHTHUTEN W MapKepoB (GpuOpo3a
6b11 BeIIIe y nereii ¢ [1IC, oTMeueHo 3HaYNTEIbHOE TTOBHIILICHNE
antuten K KkosmmareHaM | u Il TumoB. AHTUHYyKIeapHbII
(axTop ObuT OOHapyxeH y 56 %, peBMaTouiHbli - y 28,4 %

172

nanpentoB ¢ [IC, ckiepopepMocnenuduyeckue aHTUTENA
Ob1TH 00HapY KEHBI Y HEOOJIBIIOTO TIpoIeHTa nanueHTos ¢ [1C

u HU y KOTO 6e3 HEToO.
BeiBoasr: IIC mpu IOOC]] Bcrpewaercs y 35% nereid,
MIPEUMYILECTBEHHO TIPH JIMHEHHOW (hopMe reMUCKIIepoIepMHUN
Tynosuina. OOHapy>KeHHe ayTOaHTHTEN U MapKepoB ¢ubpo3a
B 27-56 % cny4aeB 6ompHBIX FOOC/] ¢ IIC cBumerenscTByET
00 aKTHBHOCTH ayTOMMMYHHOT'O BOCHAJICHUS! 1 00OCHOBBIBAET
paHHee Ha3HaYeHNEe MIMMYHOCYIIPECCHBHOM TEPAITUH CUCTEMHO.

KnaioueBsie  cioBa:  lOBeHwibHas — JOKaJIM30BaHHAsS
CKJIEpOJIEpMHS, TTOPaXKEHUE CyCcTaBoB, penTrenorpadus, MPT,
V3U, ayroanturena, Mapkepsl Gpudposa.
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