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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: To analyze the efficacy of the Janus kinase inhibitor 

tofacitinib (TF) in children with linear form of juvenile localized 
scleroderma (JLSL).

Materials and methods: 5 patients with JLSL were treated 
with TF, we evaluated the efficacy of therapy retrospectively.

Results: The mean disease duration prior to TF therapy 
was high at 71 months. All patients did not respond well to 
glucocorticosteroid (Glu) and methotrexate (MTX) therapy, 
two did not respond to combination therapy of Glu, MTX, 
mycophenolate mofetil (MFM), which prompted the initiation 
of TF therapy. All patients received TF in combination with 
MFM or MTX or GCS. The mean duration of TF therapy 
was 12.8 ± 1.78 months. From 3 to 6 months of TF therapy, 
we observed positive changes in scleroderma skin and joint 
involvement. The positive results continued to increase up to 
the 12th month of treatment, as evidenced by the reduction of the 
mLoSSI and LoSDI indices. We decided to continue treatment 
for up to 18 months. The patients tolerated TF well, there were 
no serious infections, abnormalities in liver function.

Conclusion: Our case series showed a significant improvement 
in skin and joint damage after 12 months of TF therapy in 
resistant JLSL patients. Further experience with TF is needed 
to determine its place in the treatment of juvenile scleroderma.

Key words. Juvenile localized scleroderma, linear form, 
resistance to conventional immunosuppression, tofacitinib 
efficacy.
Introduction.

Juvenile scleroderma is a rheumatological disease. The 
disease occurs in two forms: juvenile systemic sclerosis (JSS) 
and juvenile localised sclerosis (JLS). JSS affects many internal 
organs and small vessels, with Raynaud's syndrome and digital 
ulcers. Although there is no visceral involvement, JLS can 
cause significant defects in the skin, joints and musculoskeletal 
system. As JLS is 4-10 times more common than JSS, JLS 
is more likely to result in disability in the rheumatic patient 
population [1,2]. The pathogenesis of scleroderma is complex 
and involves three basic pathways: vascular injury, immune 
dysfunction and connective tissue remodelling [3].

It is now known that the release of various soluble mediators, 
including endothelin-1, chemokines and growth factors, 
increased expression of adhesion molecules and platelet 
activation can lead to the recruitment and activation of immune 
inflammatory cells that secrete transforming growth factor-β, 
interleukins (ILs), autoantibodies and interferons (IFN). These 
new molecular mechanisms can be targeted with new specific 
drugs for the treatment of scleroderma, including the Janus 
kinase inhibitor tofacitinib.

It was not long ago, in 1957, that Alick Isaacs and Jean 
Lindenmann described a small protein which they named 
"interferon" in their search for viral interference processes 
[4]. Andrew Wilks and colleagues in Australia identified two 
putative protein tyrosine kinases (JAK1, JAK2) by polymerase 
chain reaction [5]. To date, more than 50 cytokines and growth 
factors have been identified in the JAK/STAT pathway, 
including hormones, IFNs, ILs and colony-stimulating factors 
[6].

The JAK/STAT signalling pathway is activated in scleroderma 
patients, and STAT locus variants have been shown to be 
strongly associated with SS. Activation of the IFN-I response 
has been shown to correlate with disease activity in systemic 
sclerosis. JAK/STAT signalling has been shown to play a 
critical role in the pathogenesis of SS [7,8].

In 2012, Clara Dees published that JAK2 inhibitors have 
been shown to inhibit the fibrotic pathway in mouse models 
of systemic sclerosis and suggested their use in the therapy of 
patients with SS [9]. This was later demonstrated [10-12] for TF 
in models of systemic sclerosis. In 2025, TANK-binding kinase 
(TBK) and JAK were identified as pathways of activation 
of fibroblasts and keratinocytes by IFN I in SS skin biopsy 
specimens, and TF inhibited them in vitro [13]. The preclinical 
studies have stimulated numerous trials of JAK inhibitors in 
patients with SSc and morphea, which have shown promising 
results in the treatment of morphea and cutaneous fibrosis in 
SS [14,15]. A meta-analysis by Clothilde Moriana (2022) [16] 
included 57 adult patients with SS, 47 patients received TF, 12 
received baricitinib, and a significant cutaneous response was 
reported in 88% of patients. In patients with interstitial lung 
disease, 28/29 patients had no progression of ILD during follow-
up in a retrospective study [17]. TF therapy was compared in 9 
SS patients with interstitial lung fibrosis (ILD) with 35 patients 
on immunosuppressive therapy. A 6-month, 2-centre, double-
blind, randomised placebo trial of TF in diffuse SS by Khanna 
[18] showed safety and efficacy trends in favour of TF over 
placebo, including Rodnan skin score. There are several studies 
on the efficacy of TF in morphea, scleroderma arthropathy and 
scleromyositis [19-24].

The encouraging results of TF in scleroderma prompted us 
to use the drug ourselves. We have experience with TF in 5 
children with JS and would like to share this with others.

Aim of the study. Retrospective analysis of the efficacy and 
tolerability of TF therapy in 5 JS patients.
Materials and Methods.

A retrospective analysis of the efficacy and tolerability of 
TF in 5 patients with linear form of JLS was performed. The 
diagnosis of linear JLS of the trunk and extremities was made 
according to the preliminary classification of JLS [25].
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We used standard physical examination, general blood analysis, 
blood, biochemistry on demand, ultrasound examination, X-ray, 
MRI on demand. Immunological tests for antinuclear factor, 
rheumatoid factor, antitopoisomerase 1 and anticentromere 
antibodies. For skin manifestations, we determine the modified 
Localised Scleroderma Skin Severity Index (mLoSSI), 
Localised Scleroderma Damage Index (LoSDI) [26].

We initiated TF in patients with severe and prolonged cases 
of linear JLS. Patients with JLS had linear variety of JLS with 
widespread indurative and fibrotic skin of the whole extremity 
- hand or leg, one girl had hemiscleroderma of the trunk with 
involvement of upper and lower extremities. Two patients 
had both right and left limbs affected. They had multiple 
contractures of large and small joints due to fibrotic changes in 
the periarticular tissues. There was no immunological disease 
activity and no evidence of internal organ involvement in our 
patients at the start of TF therapy. Disease duration before 
TF therapy was rather long, ranging from 14 to 156 months 
(M=71.2±27.9; Me= 48).

All patients in our case study received an immunosuppressive 
regimen with TF as a second treatment option because initial 
immunosuppressive therapy was not effective. The first line 
immunosuppressive therapy was so called conventional- 
metothrexate (MTX) or mycophenolate mophetil with 
glucocorticosteriods (Glu), or as monotherapy. This treatment 
plan is admitted by the majority of pediatric rheumatologists 
[27]. 

Initial immunosuppressive therapy in JLS patients varied. 
Two children received a combination of Glu 0.5 mg/kg for 8 
weeks, then tapered and reduced to 0.2 mg/kg and MTX 15 mg/
m² week, later MFM was added to MTX, but the combination of 
two cytostatics over 12 months did not reduce disease activity. 
Two other JLS patients received mono MTX therapy 15 mg\k\
m² weekly for 12 months without significant effect, in another 
patient first line therapy was Glu (0.5 mg\k\daily 8 weeks/then 
tapped) and MFM. The TF regimen in all cases included either 
Glu or a cytostatic (MTX, MFM) along with TF. The mean 
duration of TF therapy was 12.8 ± 1.78 months
Results and Discussion.

Therapeutic regimen with TF was effective in all treated 
patients, despite longer duration of disease, mean and median 
duration of disease were 71 and 48 months, respectively. The 
mean duration of FT therapy was 12.8 ± 1.78 months.

The first positive changes in the condition of the skin and 
joints were observed 3 months after the start of FT therapy. 
After 4-6 months of therapy, we've seen the disappearance of 
pink and purple colouring of the skin at the periphery of the 
lesion, decrease in the intensity of induration, softening of the 
skin and increased joint mobility in the affected joints (Figures 
1 and 2). The positive results continued until the 12th month of 
treatment. The improvement was driven by a reduction in the 
index of mLoSSI and LoSDI (Table 1).

All patients tolerated TF well, there were no serious infections, 
liver function abnormalities, even in the boy with concurrent 
Alajil syndrome and in the girl with latent tuberculosis infection 
who had received tuberculosis chemoprophylaxis for three 
months before the prescription of immunosuppressants. All the 

children had chickenpox before scleroderma, and we did not 
vaccinate them against it.

As this is our first experience with TF and the therapy is well 
tolerated, we have decided to continue the therapy at the same 
dose for up to 18 months, after which we will decide whether to 
discontinue one of the drugs.

Our results are consistent with promising results obtained 
by others using TF in JLS. First of all, the study by Jun-Chi 
Tang [28] deserves a lot of attention because skin biopsies of 
plaques were histologically examined in 1 child with JLS before 
and after TF therapy and 1 before TF therapy. These children 

BA
Figure 1. A. Patient before TF therapy-induration, fibrosis, 
hypopigmentation of the skin.
B. Patient after TF therapy - slight superficial atrophy of the skin.

BA
Figure 2. A. Patient before TF therapy-intencive induration, fibrosis, 
pink erythematosus changes of the skin.
B. Patient after TF therapy – atrophy of left leg, superficial atrophy 
and hyperpigmentation of the skin.
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were previously resistant to methotrexate (MTX) therapy. In 
both cases, the skin improved markedly, the sclerosis resolved, 
and post-treatment biopsy specimens showed reduced collagen 
bundle size and collagen fibres in the lower dermis. Further 
pathology and immunofluorescence staining suggested that 
regulation of myofibroblast activity and collagen synthesis may 
underlie these effects. A similar case of histological regression 
of resistant morphea in 53 elderly women on TF therapy is 
reported in the literature [29].

Later, in 2024, Lara Colussi [30] reported three new cases of 
successful use of tofacitinib in children. A 13-year-old girl with 
diffuse JSS, skin, lung and heart fibrosis, and digital ulcers had 
an anaphylactic reaction to the first infusion of rituximab; TF in 
combination with glucocorticosteroids (Glu) and mycophenolate 
mofetili (MFM) significantly improved her condition and was 
stopped after 2 years of therapy. In other cases, an 11-year-old 
girl with rapidly progressive linear scleroderma and another with 
linear scleroderma of the face were successfully treated with a 
combination of TF, Glu and MTX. What is important to us is 
that although the cases described are in juvenile scleroderma 
patients who are resistant to TF, they have tolerated it well. 

The results of the local application of JAK inhibitor Delgocitinib 
in a child with morphea [31] are promising, because topical 
use of JAK inhibitor is not associated with systemic adverse 
effects as serious infections, increases in lipid levels, cancers, 
cardiovascular events [32,33].

There are certain limitations in the interpretation of the 
results of our observations, since TF was used in combination 
with cytostatic drugs, we had no opportunity to evaluate the 
dynamics of histological changes in the skin. Nevertheless, a 
significant reduction of indurative and fibrotic changes in the 
lesions, elimination of local activity of the skin process was 
undoubtedly recorded against the background of TF therapy.

As previous treatment with the same immunosuppressants had 

maintained disease activity, it is possible to consider the influence 
of TF on the pathological process. It is striking how much the 
fibrotic processes in the skin have decreased in a girl with a 
long duration of disease (96 months) on TF therapy (Figure 2). 
Paediatric rheumatologists are now using biologics in resistant 
cases of JLS [34]. TF is a relatively new and understudied drug 
in JLS. Its price is lower than that of biologics and its tablet 
form offers some convenience for use, especially in children. 
The reported cases of efficacy of TF therapy in patients with 
linear JLS resistant to combination therapy with Glu and 2 
cytostatics are prompting new studies to define the indications 
for TF therapy.
Conclusion.

The presented cases of TF efficacy in resistant variants of 
LSLS, good tolerability of the drug encourage further study of 
the use of TF in juvenile scleroderma.
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იანუს კინაზას ინჰიბიტორის ტოფაციტინიბის 
ეფექტურობა და ტოლერანტობა არასრულწლოვანთა 
ხაზოვან სკლეროდერმიაში. შემთხვევის სერია 5 
პაციენტს მოიცავს

სამუშაოს მიზანი. იანუს კინაზას ინჰიბიტორის 
ტოფაციტინიბის (TF) ეფექტურობის ანალიზი 
არასრულწლოვანთა შეზღუდული სკლეროდერმიის 
(JLS) ხაზოვანი ფორმით მასალა და მეთოდები 5 
ბავშვმა JLS-ით მიიღო TF თერაპიის ეფექტურობა და 
ტოლერანტობა რეტროსპექტულად შეფასებული.

შედეგები. დაავადების საშუალო ხანგრძლივობა TF 
თერაპიის დაწყებამდე იყო 71 თვე. ყველა პაციენტი 
კარგად არ პასუხობდა GCS და MTX თერაპიას, ორმა არ 
უპასუხა GCS, MTX, მიკოფენოლატ მოფეტილის (MMF) 
კომბინირებულ თერაპიას, რამაც გამოიწვია TF თერაპიის 
დაწყება. ყველა პაციენტმა მიიღო TF კომბინაციაში MMF 
ან MTX ან GCS. FT თერაპიის საშუალო ხანგრძლივობა 
იყო 12,8 ± 1,78 თვე. FT თერაპიის მე-3 თვიდან ჩვენ 
აღვნიშნეთ დადებითი ცვლილებები კანისა და 
სახსრების დაზიანებებში.

FT თერაპიის მე-3 თვიდან ჩვენ აღვნიშნეთ დადებითი 
ცვლილებები კანისა და სახსრების დაზიანებებში. 
მკურნალობის ეფექტი გაიზარდა მკურნალობის მე-12 
თვემდე, რაც გამოიხატა mLoSSI და LoSDI ინდექსების 
შემცირებით. გადავწყვიტეთ მკურნალობის გაგრძელება 
18 თვემდე. პაციენტები კარგად მოითმენდნენ TF-ს და 
არ ჰქონდათ სერიოზული ინფექციური გართულებები 
ან ღვიძლის დისფუნქცია.

დასკვნა. ჩვენმა შემთხვევათა სერიამ აჩვენა კანისა 
და სახსრების მდგომარეობის მნიშვნელოვანი 
გაუმჯობესება TF თერაპიის 12 თვის შემდეგ პაციენტებში 
რეფრაქტორული JLS-ით. TF-ის გამოყენების 
გამოცდილების შემდგომი დაგროვება აუცილებელია 
ბავშვებში სკლეროდერმიის სამკურნალოდ პრეპარატის 
ადგილის დასადგენად.

საკვანძო სიტყვები: არასრულწლოვანთა 
ლოკალიზებული სკლეროდერმია, ხაზოვანი ფორმა, 
რეზისტენტობა ჩვეულებრივი იმუნოსუპრესიის 
მიმართ, ტოფაციტინიბის ეფექტურობა.

Эффективность и переносимость ингибитора янус-
киназы тофацитиниба при ювенильной линейной 
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склеродермии. Серия случаев с участием 5 пациентов
М.К.Осминина, Н.С.Подчерняева, В.А.Серая, 

С.Х. Курбанова, О.В.Батырева, О.В.Шпитонкова, 
С.Н.Чебышева, А.В. Полянская, А.А.Скакодуб, 
Н.К.Зискина 

Федеральное государственное автономное 
образовательное учреждение высшего образования Первый 
Московский государственный медицинский университет 
имени И. М. Сеченова Министерства здравоохранения 
Российской Федерации (Сеченовский Университет)

Цель работы. Анализ эффективности применения 
ингибитора янус-киназ тофацитиниба(ТФ) при линейной 
форме ювенильной ограниченной склеродермии (ЮЛС) 
Материал и методы 5 детей с ЮЛС получили терапию ТФ 
ретроспективно оценена эффективность и переносимость 
терапии.

Результаты. Средняя продолжительность заболевания до 
начала ТФ терапии составила 71 месяц. У всех пациентов 
не было хорошего эффекта на терапию ГКС и МТХ, двое 
не ответили на комбинированную терапию ГКС,МТХ, 

микофенолата мофетил(МФМ), что побудило инициировать 
терапию ТФ. Все больные получали ТФ в сочетании с МФМ 
или МТХ или ГКС. Средняя продолжительность терапии 
ФТ составила 12,8 ± 1,78 месяца. Начиная с 3 месяца терапии 
ФТ мы отмечали положительные изменения в поражении 
кожи и суставов. Эффект лечения нарастал до 12-го месяца 
лечения, что выражалось в снижении индексов mLoSSI и 
LoSDI. Мы решили продолжить лечение до 18 месяцев. 
Пациенты хорошо переносили ТФ, у них не было серьезных 
инфекционных осложнений, нарушений функции печени.

Заключение. Наша серия случаев показала значительное 
улучшение состояния кожи и суставов через 12 месяцев TF-
терапии у пациентов с резистентным ЮЛС. Необходимо 
дальнейшее накопление опыта применения ТФ для 
определения места препарата в лечении склеродермии у 
детей

Ключевые слова ювенильная локализованная 
склеродермия, линейная форма, резистентность к обычной 
иммуносупрессии, эффективность тофацитиниба
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