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Abstract

Objectives. Limited data about use of biosimilars (BIOs) are available in children with JIA. This study therefore
aimed to evaluate long-term efficacy and safety of switching from etanercept (ETA) and adalimumab (ADA) origina-
tors to their biosimilars (BIOs), in children with JIA, in a real-world setting.

Methods. This is a retro-prospective non-interventional multicentre Italian comparative cohort study. Medical
charts of JIA children treated with biosimilars of ETA or ADA were included. Efficacy and safety of TNF-inhibitors
therapy was evaluated at last follow-up during originator and at 3, 6 and 12months following the switch to
biosimilar.

Results. A total of 59 children (42 female, median age at onset 88 months) were treated with biosimilar of ETA
(21) and ADA (38). Forty-five switched from the originator to the BIO (17 ETA, 28 ADA). At time of switch, 12/17
patients on ETA and 18/28 on ADA were in remission. No significant difference has been found at 3, 6 and
12months after the switch. Ten patients discontinued biosimilars due to disease remission (4 ETA, 3 ADA), family
willing (1 ETA), occurrence of burning at injection site (1 ETA) and persistent activity (1 ADA). No statistically signifi-
cant difference was observed between originator and BlOs, nor between originator and BlOs, and between ADA
and ETA in time to disease remission achievement, time to relapse and number of patients who experienced ad-
verse event (AE).

Conclusion. Our real-life results seem to confirm the efficacy and safety profile of switching from originator of
ADA and ETA to their respective BIOs, also in paediatric patients with JIA.

Key words: JIA, children, biologics, biosimilar, anti-TNF, TNF-inhibitors, adalimumab, etanercept, efficacy,
safety
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SCIENCE

Rheumatology key messages

e Treatment with biologics and biosimilars has dramatically improved clinical outcomes of juvenile idiopathic
arthritis patients.

o TNF-inhibitor biosimilars showed similar efficacy and safety in juvenile idiopathic arthritis, although further studies
are required.

"Rheumatology Unit, Meyer Children’s University Hospital,

2Department of Neurosciences, Psychology, Drug Research and
Child Health, University of Florence, 3Tuscan Regional Centre of
Pharmacovigilance, “Department of Experimental and Clinical - -
Medicine, University of Florence, °PeaRL—Perinatal Research Submitted 28 April 2021; accepted 5 July 2021
Laboratory, University of Florence and CiaoLapo Foundation for
Perinatal Health, Florence, ®Section of Clinical Immunology and

Correspondence to: Alfredo Vannacci, Department of Neurosciences,
Rheumatology, Division of Pediatrics, Department of Clinical and Psychology, Drug Research .and Child Health, Viale G. Pieraccini, 6-
Experimental Medicine, University of Pisa, Pisa and “Pediatrics 50139 Florence, Italy. E -mail: alfredo.vannacci@unifi.it

Clinic, ASST Spedali Civili di Brescia, University of Brescia, Brescia, *Alfredo Vannacci and Gabriele Simonini contributed equally to this
Italy study.

© The Author(s) 2021. Published by Oxford University Press on behalf of the British Society for Rheumatology. All rights reserved. For permissions, please email: journals.permissions@oup.com

220z AIne 1| uo sasn epsaig 1p 1pn)S 116ap eysieAlun Ad ¥2£€£2€9/81.5 1L /y/1.9/oI0ne/ABojojewnayl/wod dno-owepese//:sdjy woij papeojumoq


https://orcid.org/0000-0001-6418-3254

Introduction

JIA is the most common chronic rheumatic disease of
childhood with an estimated prevalence of 3.8-400
cases every 100000 children under 16years of age [1].
JIA encompasses a heterogeneous group of arthritis
characterized by persistent joint inflammation lasting
longer than 6 weeks and beginning before 16 years with
an unknown cause. According to the International
League of Associations for Rheumatology (ILAR) criteria,
the term JIA distinguishes seven categories with differ-
ent clinical presentation, disease course and treatment
response [2]. In 2019, an international consensus was
performed to review this classification that is still waiting
for validation [3]. Uveitis is its most frequent complica-
tion, involving up to 20% of JIA patients [4-7]. In the
past, this disease was burdened by numerous joint and
ocular complications.

In the last 20 years, the use of biologic drugs such as
tumour necrosis factor a inhibitors (TNFa-inhibitors) has
dramatically improved JIA outcomes with a good safety
profile [8-25], even if their high cost has partially ham-
pered a broader use. While many biologics are still cov-
ered by patents, some others, such as etanercept (ETA)
and adalimumab (ADA) are now available as biosimilars
(BIOs) because their patents have expired. With the
placing on the market of the first BIO TNFa-inhibitors, a
new era has started. As defined by the European
Medicines Agency and Food and Drugs Administration,
a BIO is a biologic product that is similar to an already
approved reference biologic drug in terms of efficacy,
potency, purity, quality and immunogenicity [26-31].
However, a BIO is not completely equivalent to its ori-
ginator, because biologics are complex molecules, very
sensitive to any slight change in the manufacturing pro-
cess [28].

To date, large-scale paediatric trials are lacking, and
only some observational studies in paediatric IBD are
available for children [32-36]. In Italy, since 2018, ETA
and ADA BIOs have been available for JIA as part of
routine clinical practice. Healthcare services have the
chance to switch JIA patients treated with originators to
BIOs for economic reasons defined as ‘nonmedical
switching’. Data about the BIO efficacy and safety in JIA
patients were reported only in small cohorts presented
in conference abstracts, and in two papers that include
adult JIA [37, 38]. In this context, data from larger
cohorts with a longer follow-up are needed. It appears
reasonable that physicians need cumulative evidence
about BIO efficacy and safety over time, including the
effects of switching and the ‘naive’ use.

Assuming that ETA and ADA BIOs have comparable
properties to the originators, we aimed to perform a
retro-prospective cohort study on the efficacy and
safety of BIOs compared with originators in a represen-
tative JIA paediatric sample over a long-term follow-up
in a real-world setting.
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Methods
Study design, setting and population

This was a retro-prospective non-interventional multi-
centre comparative cohort study involving the rheuma-
tology unit of the following hospitals: Meyer Children’s
University Hospital, Spedali Civili di Brescia and Santa
Chiara University Hospital of Pisa. Outpatients of these
rheumatology units have been enrolled from December
2019 to August 2020 if they fulfilled the following inclu-
sion criteria: (i) diagnosis of JIA according to ILAR crite-
ria [2]; (i) age under 18years old during treatment; (ii)
treatment with BIOs of ETA (Benepali, Erelzi) or ADA
(Amgevita, Imraldi, Solymbic), that were the biosimilars
available at the time of the study in to the different
Italian recruiting centres; (iv) negativity of infectious
screening; (v) follow-up of at least 3 months after the
starting of the BIOs. We considered the following exclu-
sion criteria: (i) systemic JIA with persistent systemic
features; (ii) other diagnosis than JIA.

Data collection and outcomes

Data were retrieved by the revision of the medical
records of JIA patients treated with BIOs and collected
in an ad-hoc Excel customized database. For each
included patient, the following data have been collected:
demographic data (gender, age at onset); characteristics
of the disease (JIA category and presence of uveitis);
autoantibody positivity (ANA, RF, ANCA, and positivity
for other antibodies); HLA typing; comorbidities (i.e.
autoimmune thyroiditis, coeliac disease, IBD); previous
treatments before TNFa-inhibitors.

We defined ‘biologic naive’ those patients who
received biosimilar as first biologic, without being pre-
exposed to other originator biologics.

In order to compare the outcome of originators vs
BIOs, medical records of JIA patients who previously
received originator and then have switched to BIO were
retrieved. Data have been collected at the start of TNFa-
inhibitors (originator and/or BIOs), after at least 3, 6,
12months and at the last available follow-up on treat-
ment. The following information has been collected at
the above mentioned time points: number of active
joints, presence of active uveitis, inflammatory markers
(ESR in mm/h and CRP in mg/dl), parent/patient global
assessment (PPGA) measured on a 10-cm Visual
Analogue Scale (VAS) and Physician Global Assessment
(PGA) measured on a 10-cm VAS, Childhood Health
Assessment questionnaire (CHAQ), the 10-joint Juvenile
Arthritis Disease Activity Score (JADAS10) [39], data on
concomitant treatments (topical and systemic cortico-
steroid, DMARDs), safety data [in particular the number
of adverse drug events (ADEs), number of serious ADEs,
and ADEs description], date and reason of TNFa-inhibi-
tors discontinuation. We also reported the reason for
switching from originator to BIOs.
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Definition of outcomes

Treatment response has been evaluated considering the
following definitions: complete response, as inactive dis-
ease, defined by JADAS10 <0.7, ESR <20 mm/h,
CRP<0.5mg/dl, N of active joints <1, PPGA <2, PGA
<2 and absence of uveitis. Failure was defined as the
presence of one of the following conditions: worsening
or no improvement of the aforementioned parameters
compared with baseline, discontinuation of BlOs for se-
vere adverse event (AE) and/or for significant laboratory
alterations, relapse of arthritis, any intermittent or con-
tinuous suspension of BIOs for a cumulative period of
>4 weeks.

Statistical analysis

Statistical analysis has been performed using STATA
version 14. Only subjects with available data for a given
variable at a considered follow-up time point were
accounted for in the analysis, and no imputation of
missing data was performed.

Continuous variables have been with medians and
interquartile ranges (IQR), while categorical variables
were summarized with frequencies and percentages.
Demographic and clinical features have been compared
between the ADA and the ETN groups using the Mann-
Whitney test or the Fisher exact test for unpaired data.
The efficacy of each treatment has been assessed by
comparing the parameters related to disease activity at
baseline, with those reported at 3, 6 and 12 months of
follow-up using the Wilcoxon signed-rank test or the
McNemars’ test for paired data. Relapse-free survival
was assessed using Kaplan-Meier curves and hazard
ratios from univariate and multivariate Cox regression
models, adjusted by sex, age and disease duration. For
each subject, the total number of ADEs and serious
ADEs per year was calculated. A P-value <0.05 was
considered to indicate significance. The study obtained
approval from Meyer Children’s Hospital IRB (250/2019)
and patients signed informed consent for study
participation.

Results

Fifty-nine patients were enrolled during the observation
period (42 females 71.2%, and 17 males 28.8%).
Among them, 21 were treated with ETA and 38 with
ADA. Forty-five patients (76.3%) switched from the ori-
ginator to the biosimilar (17 patients among those
treated with ETA, and 28 among those treated with
ADA), while 14 were biologic-naive (four patients among
those treated with ETA, and 10 among those treated
with ADA). Population characteristics are summarized in
Table 1. Overall, the median age at disease onset of the
disease was 7.33years (IQR2.83-10.58), while the me-
dian age at the start of the BIOs was 13.7years (IQR
10.9-15.5). Enrolled patients included 15 persistent oli-
goarticular JIA (25.4%), 21 polyarticular JIA (35.6%),
eight extended oligoarticular JIA (13.6%), seven
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psoriatic JIA (11.9%), and eight enthesitis-related arth-
ritis (13.6%). Eleven patients (18.6%) had uveitis. Among
laboratory characteristics, ANA positivity was found in
36 patients (61%) and HLA B27 in five patients (8.5%).
Eleven patients (18.6%) reported comorbidities. Patients
on ETA and ADA were comparable in terms of all demo-
graphic and clinical features, with the only exception of
uveitis, which was significantly more frequent in patients
on ADA (29.0% vs 0%, P = 0.005).

Moreover, Table 1 shows patients’ previous and con-
comitant treatments. Fifty-eight patients (98.3%)
received methotrexate as previous treatment, while eight
(13.6%) received sulfasalazine, one (1.4%) ciclosporin,
and 51 (86.4%) NSAIDs as previous non-biologic treat-
ments. Among previous treatments, two patients
received other biologics (3.4%), one anti-IL 1 and one
abatacept. Overall, the median number of previous
therapies, non-biologics and biologics was two (IQR 2-
4). At the beginning of the first TNFa-inhibitors, nine
patients (15.2%) were concomitantly treated with corti-
costeroids, 37 (62.7%) with methotrexate, and nine
(15.2%) with other DMARDs. Overall, patients received
the originator for a median time of 3.4years (IQR 1.7-
6.1). At the time of the switch from the originator to the
biosimilar, concomitant therapies were reported thera-
pies in three patients (6.7%) as corticosteroids, in 17
(87.8%) as methotrexate, and in four (8.9%) as other
DMARDs.

Inactive diseases, evaluation of the disease, relapses
and discontinuations of patients who switched from the
originator to BlOs of ETA are reported in Table 2.
Among the 17 patients who switched from the originator
to the BIOs, 12 (70.6%) had an inactive disease at the
moment of the switch. Three months after the switch, all
patients maintained the remission and one new inactive
disease was reported, with a statistically significant im-
provement in CRP (mg/dl), JADAS10, PGA compared
with the time of switching (P =0.034, 0.015 and 0.026,
respectively). Only one patient discontinued the therapy
for parents’ choice. At the second time point (6 months),
inactive disease maintenance was reported for eight
patients (80.0%), three patients discontinued the therapy
for persistent inactive disease, and no significant differ-
ence was observed among the parameters for the evalu-
ation of the disease. Twelve months after the switch,
nine patients (81.8%) maintained inactive disease, and
no significant difference was observed in terms of effi-
cacy. Two patients discontinued the therapy, one for
persistent inactive disease and one for burning at the in-
jection site. No new relapse was observed during the
12months of follow-up after the switch to the BIOs of
ETA.

Inactive diseases, evaluation of the disease, relapses
and discontinuations of patients who switched from the
originator to BIOs of ADA are reported in Table 3.
Among the 28 patients who switched from the originator
to the BIOs, 18 (64.3%) had inactive disease at the mo-
ment of the switch. Three months after the switch, all
patients maintained the inactive disease and one new

https://academic.oup.com/rheumatology
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TasLe 1 Patients’ clinical and demographic characteristics. Previous and concomitant treatments

Overall n =59 Etanerceptn=21 Adalimumab

(%) (%) n = 38 (%)
Gender
Males 17 (28.81) 4 (19.05) 13 (34.21)
Females 42 (71.19) 17 (80.85) 25 (65.79)
Age
At the onset of the disease, months (median, IQR) 7.33 (2.83- 4 (2.58-8.91) 7.41 (2.91-10.83)
10.58)
At the start of therapy, years (median, IQR) 9.53 (7.32- 8.39(7.22-12.26) 9.83(7.33-12.77)
12.59)
At the therapy switch, years (median, IQR) 13.67 (10.86- 13.96 (10.55-15.94)13.50 (10.88-15.40)
15.46)
Category of JIA
Oligoarticular JIA 23 (38.998) 9 (42.85) 14 (36.85)
Persistent oligoarticular JIA 15 (25.42) 5(23.81) 10 (26.32)
Extended oligoarticular JIA 8 (13.56) 4 (19.05) 4(10.53)
Polyarticular JIA 21 (35.59) 7 (33.33) 14 (36.84)
Psoriatic JIA 7(11.86) 4 (19.05) 3(7.89)
Enthesitis-related JIA 8(13.56) 1(3.9) 7 (18.42)
Presence of uveitis
No 48 (81.36) 21 (100) 27 (71.05)
Yes 11 (18.64) 0 11 (28.95)
HLA
HLA1- B27 15 (25.42) 3(14.28) 12 (31.58)
HLA2 5(8.47)% 3(14.28) 2 (5.26)
ANA
Negative 23 (38.98) 8(38.10) 15 (39.47)
Positive 36 (61.02) 13 (61.90) 23 (60.53)
Other antibodies
Negative 51 (86.44) 20 (95.24) 31(81.58)
Positive® 8 (13.56) 1(4.76) 7(18.42)
Comorbidities®
No 48 (81.36) 16 (76.19) 32 (84.21)
Yes 11 (18.64)* 5(23.81) 6 (15.79)
Biologic-naive
No 45 (76.27) 17 (80.95) 28 (73.68)
Yes 14 (23.73) 4 (19.05) 10 (26.32)
Previous treatments
Non-biologics 58 (98.31) 21 (100) 37 (97.37)
Methotrexate 52 (88.14) 18 (85.71) 34 (89.47)
Sulfasalazine 8(13.56) 3(14.29) 5(13.16)
Ciclosporin 1(1.4) 0 1@2.2)
NSAIDs 51 (86.44) 18 (85.71) 33 (86.84)
Prednisone daily dosage, mg (median, IQR) 0(0-10) 0(0-5) 0(0-15)
Biologics 2(3.39) 0 2 (5.26)
Canakinumab 1(1.69) 0 1(2.63)
Abatacept 1(1.69) 0 1(2.63)
Number of previous therapies, non-biologics and biologics (median, IQR) 2(2-4) 2 (2-4) 2 (2-4)
Concomitant therapies at the start of the first anti-TNFa«
Steroids 9 (15.25) 4 (19.05) 5(13.16)
Methotrexate 37 (62.71) 10 (47.62) 27 (71.05)
Other DMARDs 9 (15.25) 6 (28.57) 3(7.89)
Concomitant therapies at the time of switch
Steroids 3(6.67) 2(11.76) 1(3.57)
Methotrexate 17 (37.78) 5(29.41) 12 (42.86)
Other DMARDs 4 (8.89) 2(11.76) 2(7.14)

Years of therapy with the originator before the switch (median, IQR) 3.36 (1.70-6.06) 5.37 (2.44-7.74)  3.02 (1.50-4.73)

@0ne patient positive for DQ5 and DR1; one patient positive for DR11 and DQ2; three patients positive for DR5. "One pa-
tient with anti-gliadin antibodies; one patient with antimicrosomal antibodies; one patient with anti-mitochondrial antibodies;
one patient positive for ANCA (p-ANCA). “One patient with Prader-Willi syndrome; two patients allergic to inhalant agents;
three coeliac patients; two patients with psoriasis; one patient with Hashimoto thyroiditis; one patient with growth hormone
deficiency; one patient with osteochondritis; one patient with cerebral paralysis; one patient with anxiety-depressive dis-
order. IQR: interquartile range; IL1: interleukine 1; IL6: interleukine 6.
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remission was reported. No significant difference was
observed among the parameters for the evaluation of
the disease. At the second time-point (6 months), in-
active disease maintenance was reported for 21 patients
(91.3%), two patients discontinued the therapy for per-
sistent inactive disease, with a statistically significant im-
provement in JADAS10 score compared with the time of
switching (P-value 0.049). Twelve months after the
switch, 17 patients (85.0%) maintained inactive disease,
and no significant difference was observed in terms of
efficacy. Two patients discontinued the therapy, of
whom one for persistent inactive disease and one for
persistent disease activity. New relapses were observed
in two patients 6 months and 12 months after the switch
to the BIOs of ADA, respectively.

Similar results in terms of disease control after the
switch to BIOs have been found limiting the analysis to
the seven and 10 patients with polyarticular involvement
who switched to ETA and ADA BIOs, respectively
(P=not significant).

ADEs experienced by patients are reported in Table 4.
Among patients treated with ADA, 10, nine and 11
patients exposed to the originator reported ADEs at 3, 6
and 12months of follow-up, respectively, compared with
seven, 14 and nine patients exposed to BIOs. Serious
ADEs were reported in one patient. In both groups, the
most frequently reported ADEs were infections (47
cases), gastrointestinal disorders (eight cases) and local
reactions (six cases). Among patients treated with ETA,
four, six and six patients exposed to the originator
reported ADEs at 3, 6 and 12months of follow-up, re-
spectively, compared with one, four and three patients
exposed to BIOs. No significant difference was observed
between originators and BIOs of ETA and ADA as
reported in Table 4. One serious ADE was reported. In
both groups, the most frequently reported ADEs were
infections (16 cases), and local reactions (nine cases).

No statistically significant difference was observed be-
tween originator and BIOs of ADA and ETA (Fig. 1A and
B), nor between originator and BIOs (Fig. 1C), and

TaeLE 4 Patients who experienced adverse drug events — table reports data on 44 patients naive to originators: one JIA
child had no follow-up data at 3-6-12 months, thus adverse event information was not available

3 months
Adalimumab
Originator 10/27
ADEs description 1 nausea
7 infections
1 loss of consciousness
1 urticaria
Biosimilar 7/33
ADEs description 1 nausea
1 burning/pain at the injection
site
5 infections
¥ 1.83P =0.170
n of serious ADEs -
Etanercept
Originator 4/17
ADEs description 4 infections
1 headache
Biosimilar 1/20
ADEs description 1 burning at the injection site

1 2.69 P =0.100
n of serious ADEs -

6 months

9/25
1 abdominal pain
8 infections

14/29

1 gastroenteritis

2 burning/pain at the injection
site

9 infections

1 headache

7 0.82 P =0.360

1/29

6/17

1 burning/pain at the injection
site

4 infections

1 psoriasis

4/14

1 burning/pain at the injection
site

3 infections

1 cutaneous rash

1 chondromatosis of the knee

7 0.15 P =0.690

12 months

11/25

1 appendicitis

1 gastroenteritis

1 abdominal pain

2 burning/pain at the injection
site

11 infections

9/23

7 infections

1 gastroenteritis

1 headache
1 impetigo
70.11 P =0.730

6/17
1 anaemia

1 burning/pain at the injection
site

3 infections

1 headache

1 erythema

3/13

2 burning/pain at the injection
site

2 infections

7 0.52 P =0.460

ADE: adverse drug event.

1524

https://academic.oup.com/rheumatology

220z AInf 1| uo Jasn ejpsaig 1p 1pniS 116ap eysianun Ag +2€€2€9/81L5L/v/L9/al0IuE/ABOjOjBWINGL/WOD" dNO"OIWaPESE//:Sd)Y WOy papeojumod



OBSIDIAN - real-world evidence of originator to biosimilar

Fic. 1 Time to disease remission

A Time to Disease Remission for patients treated with Adalimumab

HR 1.71 95% CI (0.72-4.04)

8
L T T T T T
o} 3 6 9 12
analysis time (months)
Number at risk
biosimilar 10 6) 3 @ 1 © 1
otiginator 28 (1} 15 ) ] (4) 5
c s Time to Disease Remission
e m——————————m oo
1
ol I
g I BN
F-1 1
-4 I
53 ] I
§o
gﬂ HR 1.67 95% Cl (0.59-3.54)
&4
8
< T T T T T
3 6 9 12
analysis time (months)
Number at risk
biosimilar 14 ] 3 @ 1 [} 1
originator 45 20y 23 (10} 13 ® 5

| ----- biosimilar originator I

B & Time to Disease Remission for patients treated with Etanercept
=1 1
| 4
I
™ 1
= 1
2o H
& i
2 1
58
§o
ag Not assessable
&4
8
o T T T T T
(V] 3 6 9 12
analysis time (months)
Number at risk
biosimilar 4 @ 0 ©) 0 (4] 0
originator 17 (9 8 (8 4 (0 o
----- biosimilar originator
D Time to Disease Remission
84 I
2
E s
a | 000 emmaaad
53 ] I
so
Esﬂ HR 1.18 95% C1 (0.64-2.19)
o
8
o T T T T T
1] 3 9 12
analysis time (months)
Number at risk
adalimumab 38 an 18 & 10 (5} 6
etanercept 21 (m 8 (8 4 ] 0

adalimumab ——-—-—- etanercept I

Difference in time of disease remission between originator and BIOs of ADA and ETA (A and B), between originator
and BIOs (C) and between ADA and ETA (D). Numbers below each figure part represent the number or patients still
at risk at a considered timepoint, whereas numbers in brackets represent the number of events occurring in the inter-

val between the two follow-up timepoints.

between ADA and ETA (Fig. 1D) in time to inactive dis-
ease achievement. For all these comparisons, no differ-
ence was observed for the outcome time to relapse
(Supplementary Fig. S1, available at Rheumatology
online).

Discussion

Despite national and international recommendations to
use BIOs in clinical practice for the treatment of JIA
patients, there are no randomized controlled trials or co-
hort studies to inform clinicians on the efficacy and
safety of BlOs in paediatric JIA patients. The European
Medicines Agency has encouraged a Bayesian ap-
proach to the development of BIOs in order to shorten
the approval process, reduce costs and thereby in-
crease access to biologic therapy [26, 29]. The
European Medicines Agency, providing a strict similarity
process control, extrapolated data from originators and
claimed for BlIOs the same rate of efficacy and safety
due to randomized controlled trials in adults [26, 30, 31].
Only a few conference abstracts are available dealing
with this relevant topic. Experience regarding real-world

https://academic.oup.com/rheumatology

use of BIOs is needed to supplement RCTs that evalu-
ate highly selected populations and adult patients. To
our knowledge, this is the first and largest cohort report-
ing data on the efficacy and safety of BIOs in paediatric
patients with juvenile idiopathic arthritis.

Our multicentre ltalian cohort found no difference in a
real-world setting in terms of efficacy and safety of
switching from the reference drug to the BIOs of ADA
and ETA in 59 JIA paediatric patients. No increase in
the rate of relapse was observed, and the median levels
of inflammatory index and JADAS10 score were always
in the normal ranges during the follow-up period. Finally,
no statistically significant difference was observed be-
tween originator and BlOs of ADA and ETA in time to
disease remission achievement and in time to relapse.

The only two studies available in the literature report-
ing data about the use of BIOs in JIA are about a few
adult patients treated with adalimumab and etanercept
[37, 38]. The results of efficacy and safety of these
drugs in this peculiar class of patients were presented
aggregated with other adult patients with rheumatoid
arthritis, psoriatic arthritis and axial spondylarthritis. The
first study evaluated similar profiles of disease activity
and safety profile after switching from reference ADA to
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its BIOs in a real-life setting with mild features of dis-
ease flare not leading to BIOs treatment interruption
according to our data [38]. While the second study,
which investigated the safety and treatment persistence
of patients switching from the originator of ETA to its
BIOs, showed a high persistence on treatment at 6, 12
and 18 months, loss of efficacy represented the most
frequent reason for discontinuation and the 22.3% of
patients experienced AEs [37]. The proportion of
patients who discontinued the drug for loss of efficacy
is higher in the study by Bruni et al. compared with our
results, where the most frequent reason for discontinu-
ation is the persistent remission.

Moreover, our results are in line with the other studies
conducted in adult patients with inflammatory arthritis
treated with BIOs of ADA and ETA [40-48, 50]. The
demonstration of similar efficacy of BIOs comes from
different study settings, primarily RCTs for both drugs,
while observational studies are available mainly for eta-
nercept because for adalimumab they are still lacking.

In particular, we need to mention the DANBIO registry,
one of the largest observational studies for etanercept,
where 1621 of 2061 patients switched to the biosimilar
of ETA and showed an unchanged disease activity
3months pre- and post-switch [40]. Furthermore, they
showed an 82% of persistence on treatment at 1year of
follow-up compared with the 88% of historic cohort;
however, they evaluated an increased withdrawal in
patients not in remission. These data might suggest that
these differences are not influenced by drug effects but
by patient-related factors [40]. This peculiar situation is
called the nocebo effect, and it is related to the patients’
perceived lack of efficacy or subjective complaints ra-
ther than the objective worsening of the disease. This
peculiar effect was observed in numerous studies con-
ducted in adult patients, but in our study, we apparently
did not observe such an effect, probably because the
information about biosimilars was presented in a posi-
tive context and was supported by studies already per-
formed, even if in adults or childhood inflammatory
bowel diseases. Moreover, in the treatment of children,
a fundamental role is played by parents, who help in the
management and care of these patients.

A recent systematic review about the biosimilars of
adalimumab showed comparable efficacy, safety and
immunogenicity among the different types of BIOs com-
pared with the reference drug [48]. Moreover, another
review that highlights the real-world data of biosimilars
in adult patients with arthritis showed no significant in-
feriority in treatment outcomes, resulting in considerable
cost savings [49].

As in inflammatory arthritis, TNF-inhibitors have dras-
tically changed the prognosis of inflammatory bowel dis-
eases (IBDs), and BIOs have also become a reality in
this peculiar category of patients. The only studies
regarding the use of BIOs in paediatric age are focussed
on IBDs and evaluated the efficacy, safety and immuno-
genicity of infliximab [32-36, 47]. Alongside our data,
they showed that switching from the reference drug to
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the BIO did not affect the efficacy of the drug and did
not increase the rate of ADEs in a real-world setting
[32-36, 50]. Even though we did not directly evaluate
the efficacy and safety of infliximab in our study, and
IBDs and JIA are different diseases, these results are
consistent, supporting that biosimilars also show com-
parable properties to originators in paediatric age.

Moreover, the safety profile of originator and BIO
were similar for ADA and ETA in terms not only of pro-
portion of ADEs but also of type of ADEs. In fact, in our
sample, the most frequently reported ADEs were infec-
tions, both for originator and BIOs. Something that
might be interesting is that there is a slightly increased
reporting of site injection reaction with biosimilars. This
ADE was also reported in adult cohorts and seems to
be correlated to the presence of citrate in biosimilars
[40-45]. Furthermore, in our cohort there is not an
increased rate of serious ADEs.

Before drawing our conclusions, we need to discuss
some specific caveats of our study. Our real-life study
has some key strengths; first of all, it is the first study in
JIA patients, it includes a medium-large sample size and
shows a considerable follow-up duration. However, the
sample of naive patients to biologic limits the analysis
only to patients who switched from the reference drug
to its BIO. Moreover, the observational nature of the
study leads to some missing data and different duration
of follow-up.

Nonetheless, while this cohort represents the largest
data collection so far on this topic, the number of
enrolled patients might be insufficient to identify a real
difference and the power of the sample is not reliable
enough to detect a real difference if it is true. This cav-
eat impacts even greater on the subgroup analysis for
etanercept and adalimumab. However, this is a retro-
prospective study aiming to mirror real life in clinical
practice, thus we could not calculate a priori analysis.

As an additional caveat, oligo-arthritis represents the
second most frequent category in our enrolled cohort,
and, because this category tends to have better out-
comes, our results regarding stable remission might
have been affected.

Nonetheless, while our data do not show significant
concerns, a longer follow-up and a larger cohort result
are needed before we can clearly conclude and state
the safety profile regarding the biosimilars use in JIA.

Additionally, we did not record data about the im-
munogenicity of these drugs and a cost analysis to
quantify the money saving for the sanitary system was
not carried out.

Conclusion

In the last two decades, treatment with biologics — and
biosimilars in the last few years — has dramatically
improved clinical outcomes of JIA patients resulting in
considerable cost savings in the real world. Results of
our observational real-life study would seem to confirm
the efficacy and safety profile of switching from the
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reference drugs of ADA and ETA to their respective
BIOs in paediatric patients with JIA, even though these
results came from a limited number of patients and with
short follow-up. These data can reassure families and
will help paediatric rheumatologists in their clinical prac-
tice. There is a need for further investigation in larger
cohorts. Moreover, investigations are needed in patients
who are naive to biologics and start treatment with
biosimilars.
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