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Abstract

In this study, we aimed to evaluate the
clinicobiological findings and the biotherapy
treatment response of Moroccan patients with
juvenile idiopathic arthritis (JIA), and compare our
results with those of populations of the same or
different ethnicity. This retrospective cross-
sectional study included patients aged 1-14 years,
diagnosed between 2003 and 2018 with JIA
according to the ILAR 2004 revised criteria, who
received biologics and who followed up during the
year 2018 in the day hospital of our single-center
tertiary pediatric rheumatology unit. Among 59
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patients, 53% had systemic JIA, 29% seronegative
polyarticular JIA, 8% arthritis-related enthesitis, 5%
seropositive polyarticular JIA, 3% oligo

arthritis and 2% psoriatic arthritis. Tocilizumab was
the most prescribed biologic (34 patients), followed
by Etanercept (25 patients), Adalimumab (6
patients), Anakinra (3 patients) and biosimilar
Infliximab (3 patients). Eleven patients switched
biologics. Erythrocyte sedimentation rate, number
of active joints and the Juvenile Arthritis Disease
Activity Score 27 (JADAS 27) decreased significantly
at month three for 56 patients. These results were
maintained at the last visit for 31 patients, while
there was a slight worsening in 15 of them and no
assessment in 13 patients due to lack of data. At the
end of the evaluation, 39% of the patients were
exclusively on biotherapy, while 61% were still on
other disease-modifying antirheumatic drugs
(DMARDs). Twenty-eight patients developed
lymphopenia, 4  patients had  elevated
transaminases, 4 patients developed moderate
infection, and 2 patients developed macrophage
activation syndrome. To the best of our knowledge,
this is the first Moroccan study on biotherapy in JIA.
Our study population was characterized by a male
predominance, a high frequency of the systemic
form and a low percentage of positive antinuclear
antibodies. We have shown that in the era of
biologics, only 67.4% patients are nearly disease-
free at the end of the study with a real risk of side
effects. Although effective, biotherapy must be
closely monitored because of potentially severe side
effects, especially with Tocilizumab use.

Introduction

Juvenile idiopathic arthritis (JIA) is the most
common rheumatic disease in children, with a
chronic clinical course and risk of impaired joint
function. In recent decades, biotherapy has been
shown to be effective and safe in JIA resistant to
first-line disease-modifying antirheumatic drugs
(DMARDs), and guidelines are now available for the
use of biologic therapies in patients with JIA [1, 2].
According to these guidelines, it is recommended
to start biologic therapy if disease activity remains

moderate to high despite three months of
methotrexate treatment. In our paediatric
rheumatology department, we treat patients
according to these guidelines whenever possible.
However, in a developing country setting such as
Morocco or sub-Saharan African countries,
biotherapy has often been delayed due to its high
cost and the major risk of infectious
complications [3].

Generally, the use of biotherapy in our hospital
depends on several other factors: first, the
availability of treatment in the hospital, which
cannot meet all the needs for the great demand,;
then the patient’s socio-economic status because
only patients with health insurance or with a
government-issued indigence card have access to
this expensive treatment; and lastly the proximity
of tertiary care structures, which are the only ones
having access to costly treatments. Our objective is
to share our own experience by presenting the
clinical and laboratory results as well as treatment
responses of JIA patients who were treated in our
unit with biotherapy.

Methods

Study design and setting: this is a retrospective
cross-sectional study of 59 patients with JIA treated
in the day hospital of our paediatric rheumatology
tertiary care centre from January 1* to December
31%, 2018. Patients were first diagnosed between
2003 and 2018 with JIA according to the ILAR 2004
revised criteria [4].

The JADAS 27 was selected as the disease activity
measurement tool. It is based on four parameters:
1) physician’s global assessment of disease activity
on a O0-10 visual analogue scale VAS; 2)
patient’s/parent’s global disease assessment of
well-being on a 0-10 VAS; 3) active joint numbers,
evaluated in 27 joints; and 4) erythrocyte
sedimentation rate (ESR) (normalized according to
the 0-10 scale). The score is calculated by using the
formula: physician VAS + patient/parent VAS +
active joint count + ESR-20/10 (if the ESR<20, a
score of O is given; if>120, a score of 10 is given).
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Response to biotherapy was assessed on the basis
of JADAS 27 before initiation of any biotherapy as a
baseline, then at 3, 6, 12 months from initiation and
at the last visit conducted in 2018. If the initial VAS
was missing, it was considered as a maximum score
of 10. If one or more parameters of JADAS 27 from
the last visit in 2018 were missing or if the follow-
up period was shorter than 6 months after the
biotherapy initiation, the case was excluded from
the therapeutic response section at the end of the
study. Therefore, only 46 children could ultimately
be fully evaluated. One of the limitations of our
study is the use of JADAS 27 in the evaluation of
ERA, activity, as it does not take into account axial
involvement and enthesitis.

Inactive disease was considered as a state of no
active arthritis, no systemic symptom, normal
erythrocyte sedimentation rate (ESR) and JADAS 27
between 0-4. Mild disease was defined by a JADAS
27 between 5-10. Moderate disease activity was
defined by a JADAS 27 between 11 and 20. No
remission was obtained when the last JADAS 27
was greater than 20. JADAS 27 is not the most
suitable tool for assessing the activity of the ERA
because it does not take into account axial
involvement or enthesitis.

Study population: the inclusion criteria were the
age younger than 14 years at diagnosis, all subtypes
of JIA, biotherapy treatment and a minimum
follow-up time of 3 months since the start of
biotherapy. Patients were excluded if they had
other inflammatory, infectious or tumoural
conditions that could mimic JIA. All patients were
screened for latent or active tuberculosis before
initiation of therapy, using chest X-rays, tuberculin
skin test and a Quantiferon test. Two patients with
positive Quantiferon were treated, prior to the
biologics initiation, for latent tuberculosis using a 3-
month course of isoniazid.

Data collection: we developed an operating form
that included demographic data, JIA subtype,
therapeutic management, clinical and biological
treatment response parameters, and disease

activity score. Data were collected from the
patient's medical records.

Statistical analysis: statistical analysis was
performed manually and controlled via excel. All
files were analysed anonymously.

Ethical considerations: ethic approval was
obtained from the local committee of A. Harouchi
Mother and Child Hospital, CHU Ibn Rochd in
Casablanca, Morocco.

Results

Epidemiological and clinical patients features:
thirteen of the 59 patients included could not be
fully assessed at their last visit given, for ten of
them, a post-biotherapy follow up shorter than 6
months, or because of missing one or more JADAS
parameters for the remaining 3, making impossible
the calculation of the JADAS. The gender
distribution was almost equal, with a slight male
predominance of 52.54%. Thirty-one patients (53%)
had systemic JIA, seven (61.1%) had polyarticular
JIA' RF negative, three had polyarticular JIA RF
positive, five (8%) had enthesitis related arthritis
«ERA», two (3%) had oligoarticular JIA and the last
one (2%) had psoriatic arthritis «PsA». The median
age at diagnosis was six years with extremes of 1
and 14 years and the mean duration of follow up
was 4 years and a half, ranging from 5 months to 15
years. Among the reported comorbidities, we
counted three uveitis (with an ANA positive
oligoarticular form, a seronegative polyarticular
form and an ERA form), one cataract, 4
osteoporosis and 6 hip destructions.

Laboratory findings: anti-nuclear antibodies,
rheumatoid factor, and HLA B27 were performed
respectively in 53, 52, and 9 patients, and were
positive respectively in 4/53 (7.54%), 3/52 (5.76%),
and 2/9 (22.22%).

Biological data: the criteria for introducing
biotherapy were as follows: a non-response of the
peripheral joint forms to NSAIDs combined with
methotrexate regularly taken for 3 months, a non-
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response of the axial forms to NSAIDs taken
regularly for 3 months, and a non-response of the
systemic forms to a 3-month treatment protocol
combining NSAIDs and corticosteroids at a dose
varying between 0.5 and 1 mg/kg/day, with or
without methotrexate. Prior to biologics, all
patients received corticosteroids, methotrexate or
NSAIDs. Figure 1 illustrates the different
biotherapies prescribed and their indications.
Eleven patients (18.6%) received multiple biological
agents, as explained in Figure 2.

The frequency of visits depended on the biological
agent used. Patients were seen monthly or bi-
monthly for Tocilizumab, depending on the
indication; they were seen monthly for Etanercept
and Adalimumab, and according to the infusion
schedule for the Infliximab biosimilar. Patients on
Anakinra were seen weekly because our hospital
does not allow the delivery of more than one box of
treatment supply per hospitalization. The patients
were switched to a second or third line biotherapy
agent if they did not respond or no longer
responded to the prescribed biotherapy.
Ineffectiveness was declared when the JADAS 27
was greater than 10 after 3 months of treatment
with biotherapy. Lab work was performed monthly.
It included CRP, ESR, Blood Cell Count, fibrinogen,
transaminases, urea, creatinine. In this study, no
patient was lost to follow-up because only the
patients coming regularly to the day hospital during
the year 2018 were included. The epidemiological
and clinical characteristics of patients, as well as
their laboratory findings and biologics data, are
summarized in Table 1.

The evolutive parameters on biologics are
summarized in Table 2. At the end of the study,
twenty-one patients had inactive disease, ten had
mild activity disease, twelve had moderate activity
disease and three had no remission. At the last visit,
39% were receiving biologics in monotherapy,
while for the remaining 61%, other treatments
could not be stopped. 56% of patients were
maintained on the initial biological drugs, and 44%
of them could benefit from an increased spacing of
their biologics schedule. During follow up, side

effects have been reported with a predominance of
lymphopenia (Table 3). An active lymph node
tuberculosis was diagnosed few years after the
biologic initiation, which led to Tocilizumab
temporary suspension and 6 months treatment
with Isoniazid, Rifampicin and Pyrazinamide.

Discussion

JIA is the most common rheumatic disease in
children. With the current improved understanding
of its pathogenesis, biotherapy has become the
gold standard in severe forms of the disease or
those refractory to first-line therapy [5]. Various
studies from different parts of the world showed
differences in JIA characteristics including age of
diagnosis, gender, and frequency of JIA subtypes. In
our patients’ cohort, the mean age at diagnosis was
six years (1-14) which is similar to a French study
where the average age at diagnosis was 6.6 years,
with extremes of 1 and 15 years [6]. Although
studies from most regions report a female
predominance, our series had the fourth-highest
rate of male (52.5%), next to India (58.3%) [7],
Turkey (53%) [8], and South Africa (50%) [9].
Concerning the disease distribution, the most
frequent subtype was systemic JIA (53%) followed
by polyarticular JIA RF- (29%). Our study highlights
the relative paucity of the oligoarticular subtype
compared to western countries [10]. The rarity of
this subtype in Arab populations has already been
documented in studies from Saudi Arabia and
Oman [11, 12]. However, for us, this could also be a
recruitment bias since these forms have a better
prognosis, are not systematically referred to our
tertiary care center, and require less biotherapy,
which is one of our inclusion criteria.

Previous studies have shown
differences in laboratory results, as illustrated in
Table 4 [11, 13-15]. In our study population, ANA
titres were much lower than published data, except
in one South African study [9]. The goal of managing
JIAiis to induce disease remission and preserve daily
functioning. Since biologic agents have been
introduced, the prognosis has dramatically
improved, but variable clinical responses have been
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observed depending on the selected biologic and
the JIA subtype.

In our study, biological agents were prescribed
according to expert recommendations [16-27],
whenever they were available in our hospital, and
provided that the concerned patient had a
government-issued indigent card or a health
insurance. Although infliximab is not licensed for
JIA because it failed to meet its primary endpoint in
a randomized international study of patients with
MTX resistant polyarticular JIA [28], it is frequently
used. CT-P13 is an infliximab biosimilar which is a
less expensive but equally effective alternative; it
has been approved for the same indications [29]. It
is the only biosimilar available in our hospital, we
have used it as a second or third line treatment,
when etanercept or adalimumab were unavailable
or have failed notably in patients living far from our
hospital because of its spaced infusion interval. Of
the 11 patients who switched due to failure or
depletion of their original biologic at the hospital
pharmacy, 10 were fully assessed and six
(6/10=60%) had inactive or mild disease at the last
examination. In a study including 1152 JIA patients,
270 (23%) started a second biologic, 61 (5%) started
a third biologic, and 11 (1%) started a fourth
biologic, with the achievement of a minimal disease
activity that did not depend on the type of the
switch molecule, making it impossible to orientate
towards the switch biotherapy to be pro-
posed [30].

As shown in other studies, we demonstrated that
the active joint numbers, ESR and JADAS27 scores
were significantly decreased at the third month of
treatment for all JIA patients but 3 (56/59=95%).
Almost all the assessable patients had inactive or
mild disease at their last visit in 2018 (81.8%: 18/22
of patients on Tocilizumab; 46%: 6/13 of patients
on Etanercept;100%: one patient on Anakinra; and
60%: 6/10 of patients after a biologic switch).

In addition to the efficacy of Biologic disease-
modifying anti-rheumatic drugs (o DMARDs), their
safety has been evaluated and the most common
adverse events are infections, skin reactions to the

subcutaneous drug, cytopenia and transaminase
elevation. We reported 4 infections with
Tocilizumab, including previously unobserved
lymph node tuberculosis, in contrast to the known
risk of tuberculosis with anti-TNF [16, 31].
Consistent  with  previous studies where
transaminase elevation is common with all
biotherapy agents, especially with concomitant use
of MTX [19], we reported hypertransaminasemia in
4 patients. Instead of the neutropenia usually
reported with tocilizumab, 25 of our Tocilizumab
patients developed lymphopenia [32]. In addition,
we report MAS in two patients on Tocilizumab, as
previously described, without causal
relationship [32, 33].

Conclusion

To the best of our knowledge, it is the first
Moroccan study evaluating biotherapy in JIA. Our
study population is characterized by a male
predominance, a high frequency of the systemic
form and a low percentage of positive anti-nuclear
antibodies. We showed that biotherapy is effective,
especially Tocilizumab, but with a significant risk of
side effects requiring regular patient monitoring. A
prospective study is needed to confirm our results.

What is known about this topic

e Biotherapy showed its efficacy in JIA
patients with a good short and long term
tolerance;

e While mild adverse reactions are often
reported, serious adverse events rarely
happen. Their incidence may decline with
patient's proper monitoring, temporary
discontinuation of biotherapy when needed,
and treatment of the incident as required.

What this study adds
e To the best of our knowledge, it is the first
Moroccan study about biotherapy in JIA;
e Qur study showed a difference in the
patients” characteristics, with a male
predominance, a rarity of the oligoarticular
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subtype, and a rare percentage of positive
anti-nuclear antibodies;

e We showed that biotherapy is effective in
JIA patients, specifically Tocilizumab, but
with a real risk of side effects requiring
reqular monitoring of patients on
biotherapy.
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Table 1: clinical, laboratory characteristics and biologics data of JIA patients

Clinical data N=59

Gender 28 Females/31 Males
Age at diagnosis (years)

median (ages extremes) 6 (1-14)

Duration of the follow-up (months)

median (ages extremes) 54 (5-180)

JIA subtype n (%)

Systemic JIA 31 (53%)
Polyarticular JIA RF- 7 (29%)

Polyarticular JIA RF+ 3 (5%)

ERA 5 (8%)

Oligoarticular JIA 2 (3%)

PsA 1(2%)

Laboratory findings n Positive/n Tested (%)
Anti-nuclear antibodies 4/53 (7.54%)
Rheumatoid factor 3/52 (5.76%)

HLA B27 2/9 (22.22%)

Biologics data

Age at initiation of biologics (years)

median (ages extremes) 7.73 (2-15)
Initiation delay of biologics (%)

< 2 years 61%

> 2 years &< 4 years 27%

> 4 years 12%
Associated treatments at biologics start %
Corticoids + NSAIDs + MTX 46%
NSAIDs + MTX 29%
Corticoids + NSAIDs 12%
Corticoids + MTX 7%

MTX 3%
Corticoids 3%
NSAIDs on request 2%
Biologics type N=71
Tocilizumab 34
Anakinra 3
Etanercept 25
Adalimumab 6
Infliximab biosimilar 3
Treatment at the last visit N=59
Biologics in mono therapy n (%) 23 (39%)
Biologics associated to other drugs n (%) 26 (61%)

JIA: Juvenile Idiopathic Arthritis, RF,: Rheumatoid Factor, ERA: Enthesitis Related to Arthritis, PsA: Psoriatic
Arthritis, NSAIDs: Non Steroid Anti-Inflammatory Drugs, MTX: Methotrexate
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Table 2: evolutive parameters in patients with biotherapy

At onset At 3 months | At 6 months | At 12 months At last visit

N=59 N=59 N=49 N=40 N=46
ESR mm first hour 64.87 27.29 19.25 22.47 15.72
Active joint count 5.49 3.24 1.37 1.4 3.5
JADAS 27 26.97 10.10 6.88 5.75 6.21
ESR: Erythrocyte Sedimentation Rate, JADAS: Juvenile Arthritis Disease Activity Score
Table 3: adverse effects in patients with biotherapy

Tocilizumab | Anakinra | Etanercept | Adalimumab | Infliximab | Total AE
N=34 N=3 N=25 N=6 bios N=3 N=45

Infections 4 0 0 0 0 4
LN TBK 1 0 0 0 0 1
Pneumonia 1 0 0 0 0 1
VHA 2 0 0 0 0 2
MAS 2 0 0 0 0 2
Anaphylaxia 0 1 0 0 0 1
Headeche/Dizziness 0 0 0 0 1 1
Pneumo-mediastin 1 0 0 0 0 1
Liver cytolysis related to 2 1 0 0 1 4
biologics
Lymphopenia cell/ul 25 1 1 1 0 28
500-1000 17 0 0 0 0 17
1000-1500 8 1 1 1 0 11

LN TBK: lymph node tuberculosis, VHA: viral hepatitis A, MAS: macrophage activating syndrome, Infliximab
bios: Infliximab biosimilar, AE: adverse events, MTX: methotrexate
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Table 4: laborator

findings in comparative studies

Method Period/data Positive ANA | Positive RF | Positive HLA B27 n
collection n (%) n (%) (%)
Our Study N=59 | Retrospective 1year 4/53 (7.54%) | 3/52 2/9 (22.22%)
(5.76%)
Al-Hemairi MH Retrospective 7 years 30 (36.6%) 4 (4.9%) 1(1.2%)
2016 Saudi
Arabia N=82 [11]
Danner S 2006 Retrospective 1vyear 41 (61%) 2 (3%) 14 (21%)
France N= 82
[13]
Weakley K 2012 | Prospective 1vyear 3 (3.9%) 11 (14%) 18 (23%)
South Africa
N=78 [9]
Abou EL Soud Prospective 1 year 64 (48.5%) 36 (27.2%) | 6 (4.5%)
AM 2013 Egypt
N: 132 [14]
Modesto C 2010 | Retrospective 2 years 249 (57.6%) 3(0.7%) 64 (14.8%)
Spain N=432 15] | and prospective
ANA: anti-nuclear antibodies, RF: rheumatoid factor
Tocilizumab Anakinra Etanercept Adalimumab Infliximab biosimilar
N=34 N=3 N=25 N=6 N=3
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Figure 1: flow chart of biologics prescription
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Figure 2: switch cases (N =11)
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