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Abstract

Juvenile idiopathic arthritis is the most common chronic theumatic disease of childhood resulting in disability in untreated
cases. Disease modifying anti-theumatic drugs form the first-line treatment in JIA. However, the data about leflunomide
(LFN) in treatment of JIA is limited. We reviewed the medical files of JIA patients who were followed-up regularly and
had received LEN. A total of 38 patients were included to the study. Among them, 24 had oligoarticular JIA, eleven had
polyarticular JIA, two had ERA and one had psoriatic arthritis. 36 were initially treated with methotrexate and two patients
diagnosed with ERA were treated with sulfasalazine. Sulfasalazine treatment was switched to LFN due to inadequate response
at the 3rd month of therapy. Methotrexate was ceased due to gastrointestinal intolerance in 36 patients. Of these 36 patients,
19 patients had either low disease activity (n=13) or remission (n=6). LFN was administered to 13 patients with low
disease activity. During the follow-up of the six patients in remission, relapse ensued and LFN treatment was started. The
remaining 17 patients had moderate (n=10) or high (n="7) disease activity requiring biologic agents. But due to inadequate
response to biologic agents, LFN was added to the therapy. All of the patients were clinically inactive at the last visit. Only
two adverse events resolving within 2 weeks were noted (Lymphopenia=1, elevated liver enzymes=1). LFN may be an
alternative therapy in case of MTX intolerance or toxicity.
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Introduction (CTPs) for new-onset polyarticular JIA [3]. According to
these recommendations, disease-modifying anti-rheumatic
drugs (DMARDSs) remained first-line therapy for children

with JIA. Whereas the biological therapy has a significant

Juvenile idiopathic arthritis (JIA) is a heterogeneous
group of diseases characterized by arthritis of unknown

origin with onset before age of 16 years [1]. The primary
aim of JIA treatment is to achieve clinically inactive dis-
ease and prevent deformities. In 2011, the American Col-
lege of Rheumatology (ACR) published recommenda-
tions for treatment of JIA [2]. Subsequently, in 2014, the
Childhood Arthritis and Rheumatology Research Alliance
(CARRA) developed three consensus treatment plans
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place in treatment algorithms. Recently, studies concerning
window of opportunity and early introduction of biologi-
cal therapy are held. However, the cost and potential side
effects should not be ignored when deciding to introduce
or switch to biological therapy. Therefore, first line treat-
ment of JIA is still DMARDs such as methotrexate (MTX),
sulfasalazine and leflunomide (LFN). As MTX is the most
commonly prescribed drug, studies mainly focus on effec-
tiveness and safety of MTX. Most recently, ACR/Arthritis
Foundation have published recommendations for treatment
of JIA patients with non-systemic polyarthritis, sacroiliitis,
and enthesitis [4]. They underlined that there is more evi-
dence for MTX therapy than LEN therapy [4]. LEN may be
an alternative option for the management of JIA, either as
monotherapy for patients who respond but cannot tolerate
MTX or as combination therapy for patients with an inad-
equate response to MTX. It is an immunomodulatory agent
inhibiting de novo pyrimidine synthesis [5]. However, the
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data about efficacy and safety of LFN in patients with JIA is
scarce. Herein, we aim to demonstrate our experiences with
LFN treatment in patients with JIA.

Materials and methods

We retrospectively reviewed the medical files of children
(aged 0-18 years) who were diagnosed with JIA and had
received LFN between January 2016 and January 2019.
In our clinical practice, the first line treatment for JIA is
either MTX or sulfasalazine. After 3 months of follow-up,
some of the patients are not responding to these medications
adequately. If the patients have low disease activity a switch
to LFN is made. If the patients have high disease activity
biological therapy is commenced. If there is inadequate
response to biological drugs, LFN is added to therapy. When
the patients do not tolerate MTX, a switch to LFN is made.
Demographic data, clinical manifestations, laboratory data
(white blood cell [WBC] count, erythrocyte sedimentation
rate [ESR], C-reactive protein [CRP], anti-nuclear antibody
[ANA] positivity, rheumatoid factor [RF] positivity, human
leucocytes antigen [HLA]-B27), and the concomitant treat-
ment used were documented. All the samples were screened
to ANA by indirect immunofluorescence on HEp-2 cells,
using the commercially available kit ANA HEp-2 (Hema-
gen Diagnostics, Columbia, USA), as recommended by
the manufacturer. A titer of 1:160 or higher on at least two
occasions was considered to indicate ANA positivity. RF
(IgM) levels were checked via Latex agglutination (Refer-
ence range for the test was 0—20 IU/ml). The presence of RF
on two occasions at least 3 months apart was considered as
RF positivity. Patients were classified as having JIA accord-
ing to the ILAR criteria [1]. Disease activity was assessed
with juvenile arthritis disease activity score 71 (JADAS71)
in patients with oligoarticular or polyarticular JIA [6]. It is
calculated using the formula: doctor’s visual analog scale
(VAS) + patient’s VAS + count of joints with active arthri-
tis + (ESR-20)/10 [6]. Patients with oligoarticular JIA were
classified as having inactive disease if JADAS71 was < 1,
low disease activity if JADAS71 was 1.1-2 and moderate if
JADAS71 was 2.1-4.2 or high disease activity if JADAS71
was higher 4.2. Furthermore, patients with polyarticular
JIA were classified as having inactive disease if JADAS71
was < 1, low disease activity if JADAS71 was between 1.1
and 3.8 and moderate if JADAS71 was between 3.9 and 10.5
or high disease activity if JADAS71 was higher than 10.5
[7]. Activity of disease was assessed by BASDAI scoring
system in patients with ERA [8].

Methotrexate intolerance was defined as presence of any
of the following findings: (1) gastrointestinal symptoms of
various types, e.g., nausea, bloating, and distension, discom-
fort, pain, heaviness, acidity, epigastric distress, belching,
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loose motions, cramps, constipation; (2) behavioral symp-
toms including anticipatory symptoms, e.g., anxiety, depres-
sion, aversion to its name, sight, thought, aversion to food,
unpleasant taste; (3) elevated transaminase (above 1.5 times
the upper limit of normal) levels.

Patients with a body weight of <20 kg were treated with
10 mg LEN on alternate days; patients with a body weight
of >20 kg and <40 kg received 10 mg LFN every day, and
patients weighing > 40 kg received 20 mg LFN every day.

Patients were classified as familial Mediterranean fever
(FMF) according to the pediatric FMF criteria [9]. Mediter-
ranean Fever (MEFV) gene variant analysis was performed
with Sanger sequencing in the department of genetics. Exon
2,3, 5 and 10 were tested in the MEFV gene.

The study was reviewed and approved by the ethical
review committee of Kanuni Sultan Siileyman Training and
Research Hospital. Patient files were evaluated retrospec-
tively and all patients were anonymous. When the patients
were admitted to the hospital, the parents gave a general con-
sent approving anonymous data use for academic purpose.

Statistical analysis

Statistical analyses were performed using the SPSS software
version 15. The variables were investigated using visual (his-
togram, probability plots) and analytic methods (Kolmogo-
rov—Smirnov/Shapiro—Wilk’s test) to determine whether or
not they are normally distributed. Descriptive analyses are
presented using proportions, medians, minimum (min) and
maximum (max) values as appropriate. The Wilcoxon test
was used to compare the non-normally distributed variables
between dependent groups. A P value <0.05 was considered
a statistically significant result.

Results

Totally 38 patients were included to the study. Among them,
17 were male and 21 were female. Of 38 patients, 24 (63.1%)
had persistent oligoarticular JIA, eleven (28.9%) had polyar-
ticular JIA, two (5.2%) had ERA and one (2.6%) had psori-
atic arthritis. The median (min—-max) age of symptom onset,
diagnosis and current age were 10.5 (1-16), 11 (1-16),
and 15 (5-16), respectively. The median (min—max) WBC
count was 11700 (7400-18000) x 10°/mm>, ESR was 28
(3-60) mm/h, CRP was 11.4 mg/dL (0.4-56), and JADAS71
was 13 (4-35) at the time of diagnosis. ANA was positive in
12 patients with oligoarticular JIA, two patients with polyar-
ticular JIA were RF positive and one had anti-CCP antibody.
Two patients with ERA were HLA-B27 positive (Table 1).
Among 38 patients, two patients had uveitis and two patients
had familial Mediterranean fever (FMF) concomitant to JIA.
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Table 1 Clinical and laboratory

findings of juvenile idiopathic Gender

arthritis patients treated with Subtypes of JIA, n (%)

leflunomide Oligoarticular JIA
Polyarticular JIA

Enthesitis related arthritis
Psoriatic arthritis

The age of diagnosis, median (min—max)
WBC count, X 103/mm?, median (min-max)

17 male/21 female

24 (63.1)

11 (28.9)

2(5.2)

1(2.6)

11 (1-16) years
11,700 (7400-18,000)

ESR, mm/h, median (min—max) 28 (3-60)
CRP, mg/dl, median (min—max) 11.4 (0.4-56)
JADAST71 at the time of diagnosis, median (min—max) 13 (4-35)
HLA-B27 positivity, n (%) 2(5.2)
Anti-nuclear antigen positivity, n (%) 12
Rheumatoid factor positivity, n (%) 2(5.2)

CRP C-reactive protein, ESR erythrocyte sedimentation rate, HLA-B27 human leukocyte antigen-B27,
JADAS?71 juvenile arthritis disease activity score-71, max maximum, min minimum, WBC white blood cell

One of them carried G138G/A165A mutation and the other
was homozygous for M694V.

Among 38 patients, 36 were initially treated with metho-
trexate IMTX) (15 mg/mz/week, subcutaneous) and non-
steroid anti-inflammatory drugs (NSAIDs) (Fig. 1). The
remaining two patients diagnosed with ERA were treated
with sulfasalazine. Furthermore, 20 patients received short-
term bridging steroid therapy (1-2 mg/kg/day; tapered
and ceased within 1 month). Sulfasalazine treatment was
switched to LFN due to inadequate response (morning

stiffness and arthritis) at the 3rd month in two patients with
ERA. These two patients did not achieved remission at the
3th month So, finally etanercept was administered concomi-
tant to LFN.

Methotrexate was ceased due to gastrointestinal intol-
erance in 36 patients. Among them, 33 patients suffered
from nausea-vomiting and three patients had elevated liver
enzymes. The median (min-max) duration of MTX treat-
ment was 5 (1-75) months. Of 36 patients, 19 patients had
either low disease activity (n=13) or remission (n=26).

[/ 38 patients \]
[ 2 patients ] [ 36 patients ]
llnitially l Initially
[ Sulfasalazine ] [ Methotrexate ]
l Inadequate response at / \
3rd h
re ment [ 19 patients ]

[ Leflunomide ]

7

17 patients had high
disease activity and
intolerance

\

6 patients (Intolerance
and remission)

13 patients (Intolerance
and low disease activity)

!

Relapse after a median of
2 months

[ Leflunomide ]

\ Inadequate response at

3rd month

l [ Biologic agents ]

Leflunomide ] Inadequate l
response

[ Leflunomide ]

| Biologic agents (4 patients) I

Fig. 1 Treatment approach of patients with juvenile idiopathic arthritis
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LFN was administered to 13 patients with low disease
activity. Six patients had remission and were followed
without medication (Fig. 1), but after 2 (1-5) months of
MTX cessation, they had relapse and so LFN treatment
was started. The median (min—max) WBC count was 9600
(7400-16,000) x 10°/mm?>, ESR was 14 (10-28) mm/h,
CRP was 5.8 (range 2-9.2), and JADAS71 was 1.1 (1.1-2)
at the time of LFN initiation. At the 3th month of LFN ini-
tiation, 15 patients achieved remission and four had inad-
equate response and biologic agents (etanercept= 1, adali-
mumab = 3) were administered concomitant to LFN. The
median follow-up of these patients were 12 (6-24) months.
All of them were inactive at the last visit.

The remaining 17 patients had moderate (n=10) or high
(n=1T) disease activity (Fig. 1). Biologic agents were started
to these patients (etanercept= 11, adalimumab =35, tocili-
zumab = 1). Subsequently, patients who received biologic
agents had disease activation after 11.5 (5-36) months
and LFN was prescribed concomitant to biologic
agents. The median (min—-max) WBC count was 10,700
(6400-14,200) x 10°>/mm?>, ESR was 24 (10-30) mm/h, CRP
was 9.8 (range 1-18), and JADAS71 was 3.2 (1-5.1) at the
time of LFN initiation. The median follow-up after LFN
initiation was 11 (6-36) months. All of the patients were
clinically inactive at the last visit.

We checked the patients every 2 weeks in the first month
of treatment, then every month during the follow-up period.
Two patients had adverse events. One had lymphopenia
(Iymphocyte count =900/mm?) resolving spontaneously
within 2 weeks of cessation of LFN and the other patient had
elevated liver enzymes (aspartate transaminase =136 U/L
and alanine transaminase =126 U/L) and was under adali-
mumab and colchicine treatment besides LFN. LFN was
discontinued for 2 weeks and after normalization of liver
enzymes LFN was re-started without new side effects.

Discussion

We have demonstrated that LFN remained a valid alternative
therapy in case of MTX intolerance or toxicity. Furthermore,
it is safe when used concomitantly with biologic agents. This
is one of the widest monocentric case series of JIA patients
treated with LFN.

There were few studies regarding to the efficacy of LFN
in JIA. Silverman et al., conducted an open label study to
assess the efficacy and safety of LFN in polyarticular JIA
patients. This study consists of 26-week duration and fur-
ther 2-year extension phase. They demonstrated response
rate as 52% in 26 weeks and 53% in patients who entered
into the extension phase [5]. Subsequently, a multicenter
multinational randomized controlled study had shown
that methotrexate and LFN had similar rates of clinical
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improvement, but the rate of improvement was slightly
higher in polyarticular JIA patients treated with MTX [10].
A study from China evaluated the combined MTX and
LEN treatment and demonstrated that combination of LFN
and MTX in patients with active polyarticular JIA was bet-
ter than MTX therapy alone [11]. They have also showed
that the combination therapy with LFN and MTX was safe
and well tolerated [11]. Chickermane et al. [12] have also
showed the efficacy of LFN contaminant to MTX in case
of polyarticular JIA patients failing standard dose of MTX.
In presented study, we showed that LFN may be an alter-
native treatment option in patients who were intolerant to
MTX. In case of patients with low disease activity, LFN
may reduce the requirement for biologic agents. Alcantara
et al. [13] also reported 43 patients with JIA who were
successfully treated with LFN with a long term follow-up.

Effectiveness of LFN in uveitis is controversial. Molina
et al. [14] had reported that patients with JIA associated
uveitis had a 61.5% of response rate under LEN treatment.
However, Bichler et al. [15] had shown that patients with
JIA had significantly more uveitis flares on LEN compared
to MTX. In our cohort, two patients had uveitis and two of
them were inactive with adalimumab and LFN.

According to adult studies, LFN may be combined with
biologic agents in unresponsive rheumatoid arthritis (RA)
patients. However, the data about concomitant use of bio-
logic agents and LEN is insufficient in childhood. We dem-
onstrated that using LFN with biologic agents was safe and
well tolerated in our cohort of 21 patients.

The most common adverse effects of leflunomide are
gastrointestinal symptoms including abdominal pain, dys-
pepsia, anorexia, diarrhea and elevated hepatic transami-
nases Furthermore, the most common reasons for discon-
tinuation were nausea, vomiting, diarrhea, and abnormal
liver function test results [16]. In presented study, only
two adverse events completely resolving within 2 weeks
of cessation of LFN were reported.

Our study is limited by the confounding factors associ-
ated with small sample size and its retrospective design.

In conclusion, our findings support that LFN may be
an effective treatment alternative in patients with MTX
intolerance and in presence of low disease activity may
diminish the requirement for biologic agents. Even though,
we did not observe any adverse effect among our patients,
prospective trials with larger series are needed to show
the safety of adding LFN to biologic agents in case of
inadequate response to biological drugs.
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