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Abstract
To present our preliminary experience with JAK inhibitors in treating patients affected by juvenile idiopathic arthritis (JIA) and
associated uveitis. Case series. Four consecutive patients with long-term history of juvenile idiopathic arthritis and severe associated
uveitis were included in the study. Indication for treatment with JAK inhibitors was uncontrolled arthritis and/or uveitis despite
different treatments with conventional and biologic disease modifying antirheumatic drugs (DMARDs). While on treatment with
JAK inhibitors, namely, baricitinib (three cases) and tofacitinib (one case), all our patients showed improvement of uveitis defined as
a reduction of intraocular inflammation according to Standardized Uveitis Nomenclature criteria. However, we observed a different
response to treatment between the uveitis and the articular disease, as the latter did not respond as favorably as the former. Overall,
the treatment was well tolerated by all patients and no ocular discomfort, ocular side effects, or allergic reactions were registered.
JAK inhibitors may provide a new valuable treatment option in the therapeutic armamentarium for patients affected with JIA-
associated uveitis, particularly in those refractory cases that are not adequately responding to conventional or biologic DMARDs.

Key Points
• A subset of patients with JIA uveitis either remain unresponsive or experience loss of efficacy
• JAK inhibitors may provide a new valuable treatment option in JIA patients with uveitis
• The safety profile was good with no occurrence of systemic side effects
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Introduction

Juvenile idiopathic arthritis (JIA) is the most common pediat-
ric rheumatic disease with both articular and ocular involve-
ment with a prevalence of about 80% of cases of uveitis relat-
ed to this condition in the USA [1].

Despite advances in the diagnosis and treatment, uve-
itis in patients with JIA continues to be a critical health
issue for the long-life duration of the disease and a

relevant cause of visual loss. Severe ocular complica-
tions including cataract, glaucomatous optic neuropathy,
and cystoid macular edema may occur in 50–70% of
patients and are eventually responsible for permanent
visual loss [2–4].

Local and systemic corticosteroids are effective in control-
ling intraocular inflammation of the anterior and the posterior
segment, but the high risk of long-term ocular and systemic
complications limits their use in the acute and early phase of
the disease [5].

Second line systemic immunosuppressants are usually in-
troduced rapidly as steroid-sparing agents to reduce and elim-
inate intraocular inflammation [6]. Methotrexate is the most
commonly conventional disease modifying antirheumatic
drug (DMARD) employed for treatment of JIA-associated
uveitis, used as a monotherapy or combined in association
with a biologic DMARD. TNF-alpha blockers are the most
frequently used biologics in JIA-associated uveitis, and
adalimumab is currently the only FDA-approved steroid-spar-
ing agent for the treatment of uveitis [7, 8]. Other classes of
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biologics including rituximab, tocilizumab, and abatacept
have been proven effective in the treatment of recalcitrant
cases of JIA-associated uveitis [9–12].

However, despite the introduction of new and potent ther-
apeutic agents, some patients fail to reach control and remis-
sion of intraocular inflammation or develop treatment intoler-
ance. In this particular subset of patients, there is a desperate
need for new treatments that are selecting novel target mole-
cules in order to control severe uveitis.

JAK inhibitors (Jakinibs) are small molecules that inhibit
the Janus kinase family of receptors. JAK-mediated pathways
are involved in the pathogenesis of several autoimmune dis-
eases including rheumatoid and psoriatic arthritis, inflamma-
tory bowel disease, and other immune-mediated inflammatory
diseases. There are four known JAKs (JAK 1,2,3, and TYK2)
which are members of the tyrosine kinase family of protein
kinases. Tofacitinib (Xeljanz, Pfizer, USA) and baricitinib
(Olumiant, Eli Lilly/Incyte, USA) are first-generation JAK
inhibitors. Tofacitinib inhibits JAK 1, JAK 3, and to a lesser
extent JAK 2, and baricitinib inhibits JAK 1 and JAK 2.

Different clinical trials on rheumatoid and psoriatic arthritis
have demonstrated efficacy of JAK inhibitors in the treatment
of these conditions [13–16]. Conversely, very little evidence is
currently present on the use of JAK inhibitors in the treatment
of ocular inflammation and in JIA-associated uveitis [17–19].

The purpose of this study was to present our preliminary
experience with JAK inhibitors in treating patients affected by
JIA and uveitis. To the best of our knowledge, there is only
one previously published case report of JAK inhibition for
JIA-associated uveitis.

Materials and methods

Patients included in this series were seen at the Pediatric
Rheumatology Unit at the tertiary referral center “G. Pini,”
Milan, Italy, between August 2018 and September 2019.
Complete ophthalmological evaluations have been always
performed by the same uveitis expert (EM). Anterior segment
inflammation was graded clinically by means of slit-lamp
cells and flare quantification according to the SUN criteria
[20] and semi-automated flare measurement with the Kowa
FC500 Laser Flare Meter (LFM). In addition, a macular scan
bymeans of optical coherence tomography (OCT) (Spectralis,
Spectral domain-OCT; Heidelberg Engineering, Germany)
was performed in all the patients.

Rheumatologic assessment was performed on the same day
of each ophthalmologic visit [21].

Uveitis response to JAK inhibitors was defined as a reduc-
tion of anterior chamber cells (two step decrease) according to
SUN criteria [20], a reduction of flare by means of LFM (un-
der 50 ph/ms), and resolution of macular edema on OCT (un-
der 300 μm). The mean number of flare-up recurrence (2+

flare in anterior chamber) before starting Jakinibs was 4.2
episodes/year and was reduced to 1.4 episodes/year after the
beginning of the treatment.

Informed consent was obtained, as required by the Italian
bioethical legislation, in agreement with the Declaration of
Helsinki for research involving human subjects and was ap-
proved by the IRB of G. Pini hospital.

Results

Case series.

Case 1

A 43-year-old female was diagnosed with oligoarticular
ANA-negative JIA at the age of 9. One year later the patient
showed a severe and aggressive anterior uveitis in both eyes
complicated by cataract, band keratopathy, and posterior pole
involvement, with development of macular edema and retinal
vasculitis. The patient underwent cataract extraction and was
left aphakic. Different non-biologic and biologic DMARDs
were used during her childhood to control the disease includ-
ing TNF-alpha blockers (infliximab 5 mg/Kg every 4 weeks
for 9 months, adalimumab 40 mg every 2 weeks for 3 years),
leflunomide, abatacept, rituximab, and tocilizumab that led
only to partial control of the arthritis and uveitis. During the
course of the disease, intraocular inflammation of the left eye
caused severe retinal complications leading to retinal detach-
ment and phthisis bulbi. The patient’s visual acuity decreased
to 20/40 in the right eye and no light perception in the left eye.
In March 2019, although the uveitis was inactive, the arthritis
activity was not well controlled despite tocilizumab therapy.
Thus, the patient was started on oral tofacitinib 5 mg twice
daily. During the 6 months of monotherapy treatment with
tofacitinib, the arthritis reached control, and her uveitis
remained inactive with no additional ocular complications
and complete resolution of her long-standing macular edema.

Case 2

An 18-year-old girl was diagnosed with polyarticular ANA-
positive JIA and anterior bilateral uveitis at 1 year of age.
During follow-up, the uveitis became chronic with persistent
flare in the anterior chamber and development of bilateral
synechiae. Despite good control of joint flares, the anterior
uveitis was poorly responsive to methotrexate, and long-
term courses of topical corticosteroids were needed, which
eventually caused cataract formation. Conventional
DMARDs were not effective in controlling either the arthritis
or the uveitis, requiring also chronic systemic prednisone. The
patient was subsequently started on different biologic
DMARDs. TNF-alpha blockers (adalimumab 40 mg every
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2 weeks for 4 years, infliximab 5 mg/Kg every 4 weeks for
2 years), although initially effective, were discontinued due to
infusion reactions and drug-induced side effects, i.e., gastroin-
testinal intolerance and skin rash. Other biologics were
employed, including rituximab and abatacept with poor control
of both articular and ocular disease. Baricitinib was then started
on March 2019 at the dose of 5 mg/day in association with
weekly methotrexate (15 mg). The uveitis reached inactivity
with no cells in the anterior chamber and a final visual acuity of
20/40 in the right eye and 20/200 in the left eye. Topical cor-
ticosteroids were also able to be discontinued 2 months after
initiation of treatment. However, the polyarthritis remained
active and did not reach quiescence while on baricitinib; there-
fore several intraarticular corticosteroid injections and daily
doses of systemic prednisone (12.5 mg/day) were needed.

Case 3

A 37-year-old female was diagnosed with oligo-extended JIA,
ANA-positive, at the age of 2, and with bilateral anterior uveitis
1 year later. The arthritis was well controlled with gold salts and
occasional intraarticular corticosteroid injections for 15 years,
but at the age of 20, the patient required conventional
DMARDs (methotrexate and azathioprine) and subsequently
biologics. TNF-alpha blockers (infliximab 5 mg/Kg every
4 weeks for 3 years, adalimumab 40 mg every 2 weeks for
4 years, golimumab 50 mg every 4 weeks for 9 months) were
effective in controlling both arthritis and uveitis, but the patient
developed severe gastrointestinal intolerance. The patient was
then switched to subcutaneous tocilizumab 162mg/week, which
effectively controlled both joint and ocular flares, but was
discontinued after 6 months for severe skin lesions. In August
2018, baricitinib monotherapy was started (4 mg/day). During
the 13 months of follow-up, both arthritis and uveitis remained
inactive. The visual acuity at last visit was 20/60 in both eyes.

Case 4

A 21-year-old boy was diagnosed with polyarticular JIA,
ANA-positive, and RF-negative, at the age of 10 years. The
articular disease was well controlled on conventional treat-
ment including biologics (etanercept). However, at the age
of 15, due to the development of anterior uveitis in the right
eye, the patient was switched to other c-DMARDs (metho-
trexate, cyclosporin) and b-DMARDs (infliximab 5 mg/Kg
every 4 weeks for 1 year, adalimumab 40 mg every 2 weeks
for 1 year, abatacept, tocilizumab, and rituximab) sequentially,
without complete remission. The uveitis remained unilateral
but ocular complications, i.e., synechiae, band keratopathy,
and cataract developed during the course of the disease requir-
ing cataract extraction with intraocular lens implantation. The
arthritis remained active despite different biologics including
infliximab 5 mg/Kg every 4 weeks, adalimumab 40 mg every Ta
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2 weeks, tocilizumab, and rituximab, with the need of continu-
ous systemic corticosteroid treatment andmultiple intraarticular
injections of affected joints. Unfortunately, the patient devel-
oped corticosteroid-induced side effects, and the different bio-
logics used for controlling arthritis were also poorly effective on
uveitis. Visual acuity worsened during follow-up due to macu-
lar edema, and baricitinib (4 mg/day) was therefore introduced,
in association with methotrexate (15 mg/week) and prednisone
(7,5 mg/day). After 6 months of baricitinib treatment, the pa-
tient was able to taper corticosteroid drops until complete dis-
continuation after 3 months. Uveitis was under control with no
cells or flare in the anterior chamber of the right eye and resto-
ration of visual acuity to 20/20 in both of the eyes. Also the
macular edema completely resolved. However, response of ar-
thritis was incomplete with relapsing episodes of active joint
inflammation that led to change of therapy.

Demographic data of patients, classification and type of
JIA, uveitis characteristics, and ocular complications are listed
in Table 1. All four patients included in the study (three fe-
males, one male) had a long-term history of arthritis and as-
sociated uveitis. The mean duration of articular disease was
23 years, whereas the mean duration of uveitis was 21 years.
The mean age of our patients at the time of treatment with
JAK inhibitors was 30 years.

Table 2 lists the different type of treatment received before
the institution of JAK inhibitors, type and dosage of JAK
inhibitors, follow-up time, and occurrence of side effects.

All patients showed improvement of uveitis and control of
ocular disease while on treatment with baricitinib (three cases)
and tofacitinib (one case).

Discussion

In the present manuscript, we report our preliminary data
about JAK inhibitors treatment in the most severe and

recalcitrant cases of JIA uveitis. Three patients received
baricitinib, while another patient was treated with tofacitinib.
In all patients the uveitis was chronic, associated with severe
complications such as cataract, macular edema, and glaucoma,
requiring different surgical interventions during follow-up and
eventually leading to severe loss of vision. Indication for treat-
ment with JAK inhibitors was active arthritis and/or active
uveitis, despite different treatments with conventional and bi-
ologic DMARDs [20, 21].

On Jakinibs, we observed a good response of the uve-
itis. However, the articular disease did not respond as
successfully as the ocular condition. The reason for this
different behavior is still far from being elucidated. JAK
inhibitors have a broad spectrum of activity over different
organs and systems, but many of their actions are still a
matter of study.

The safety profile in our patients was good with no occur-
rence of systemic side effects, laboratory abnormalities, or
infections during the mean follow-up time on treatment of
7 months (range 4–13).

Literature data on the use of these small molecules in ocular
inflammation is lacking, and to date, this is the only published
series reporting the use of JAK inhibitors in JIA-associated
uveitis. A case report of an adult patient with severe JIA-
associated uveitis and macular edema that was successfully
treated with tofacitinib and showed resolution of retinal edema
after 1 year of treatment has been published [17]. Another
study showed good results in treating two adult patients with
noninfectious uveitis and scleritis with tofacitinib [19].

Our small case series is representative of the most severe
and complicated cases of long-standing arthritis and uveitis
that required several different drugs, without achieving long-
term remission or developing unacceptable adverse events,
especially when increasing the dose [22]. Hence, in this par-
ticular subset of subjects, there is a continuous need to find
new target molecules to control inflammation.

Table 2 Treatment characteristics for each patient before and after the beginning of JAK inhibitors therapy

Patient DMARDs
before Jakinibs

Age at onset
of Jakinibs
(years)

Type of treatment and
follow-up

Associated
DMARDs
while on Jakinibs

Response
of arthritis

Response
of uveitis

Side
effects

1 TNF-alpha blockers,
leflunomide, abatacept,
rituximab, tocilizumab

43 Tofacitinib 10 mg/day; 7 months None No Yes None

2 MTX, TNF-alpha blockers,
rituximab, abatacept

18 Baricitinib 4 mg/day; 5 months MTX 15 mg/wk No Yes None

3 MTX, azathioprine,
TNF-alpha blockers,
tocilizumab

36 Baricitinib 4 mg/day; 13 months None Yes Yes None

4 TNF-alpha blockers, MTX,
CsA, abatacept, tocilizumab,
rituximab

20 Baricitinib 4 mg/day; 4 months MTX 15 mg/wk No Yes None

(b-)DMARDs, (biologic-) disease modifying antirheumatic drugs; TNF, tumor necrosis factor; MTX, methotrexate; CsA: cyclosporin A
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JAK inhibitors have been approved for rheumatoid and
psoriatic arthritis [14–16], and phase 3 studies are ongoing
in JIA.

We acknowledge the limitations of the retrospective nature
of this report, the small number of patients, and the lack of
predefined standardized outcome measures. However, we be-
lieve that JAK inhibitors may provide a new valuable treat-
ment option in the therapeutic armamentarium for JIA patients
with uveitis. This is particularly important for the most severe
and refractory cases that are not adequately responding to
conventional or biologic DMARDs. An open label clinical
trial on baricitinib use for pediatric uveitis is ongoing
(ClinicalTrialsGov NCT04088409) [23].

Compliance with ethical standards

Disclosures None.
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