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Abstract
Objective 

Biological drugs are one of the most effective treatment methods for systemic juvenile idiopathic arthritis (SJIA) and 
can significantly prevent morbidity and mortality. This study aimed to evaluate the efficacy and safety of biologics in 

patients with SJIA and provide real-life data that might help improve the outcomes.

Methods 
TURSIS was a retrospective multicentre study carried out in patients with SJIA for whom a biological treatment had been 
initiated between 1st March 2013 and 30th December 2018. Data include patients’ characteristics, laboratory-clinical 

results, outcomes, and safety-related variables. The 24-month follow-up data of the patients and the efficacy and safety 
of biological drugs were evaluated.

Results 
147 patients were enrolled. The clinical course of the disease was as follows; it was monocyclic in 38.1%, polycyclic 
in 49%, and persistent in 12.9% of patients. First-choice biologics were interleukin (IL)-1 blockers in the majority of 

patients (56.5%), followed by the anti-IL-6 (25.2%) and anti-TNF-alpha drugs (18.4%). Anakinra was the most preferred 
biologic agent in patients with macrophage activation syndrome (MAS), and tocilizumab was used more frequently in 

patients with persistent type (p=0.000 and p=0.003). The most frequent switch rate was seen in patients receiving 
anakinra (n=40/68, 58.8%), and it was most frequently switched to canakinumab (n=32/40, 80%). Better physician’s 
global assessment scores were achieved in patients treated with anakinra in Month 3, compared to other treatments 

(p=0.04).

Conclusion
The results of our study support the efficacy of biological drugs in particular anti-IL-1 and anti-IL-6 drugs, in the 

treatment of SJIA. These treatments resulted in improvement in activity of disease and provide a considerable decrease 
in the frequency of MAS.
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Introduction
Juvenile idiopathic arthritis (JIA) is 
the most common chronic rheumatic 
condition in paediatric patients (1). 
Systemic JIA (SJIA) is the most acute 
and severe form and that account for 
10–20% of JIA patients. It is distinct 
from other forms with no gender pre-
dominance and systemic manifestations 
such as daily, spiking fever, rash, my-
algia, lymphadenopathy, hepatosple-
nomegaly, serositis, and elevated acute 
phase reactants (e.g. C-reactive protein 
(CRP), and erythrocyte sedimentation 
rate (ESR)) that reflect systemic inflam-
mation. Arthritis is usually symmetrical 
and polyarticular. However, it may be 
absent at onset and develop later during 
the course of the disease (2, 3).
Genetic studies have proven that SJIA-
associated loci differ from other JIA 
subtypes (4). There is also a multi-
systemic inflammation in this disease, 
which is caused by activation of the 
innate immune system and excessive 
increase in pro-inflammatory cytokines 
(e.g. interleukin (IL)-1 and IL-6). As a 
result of this exaggerated inflammation, 
the clinical course progresses to mac-
rophage activation syndrome (MAS), 
which is the most severe complication 
of SJIA in 5–8% of patients (2).
In the treatment of SJIA, corticosteroids, 
non-steroidal anti-inflammatory drugs 
(NSAIDs), and disease-modifying anti-
rheumatic drugs (DMARDs) are used 
in the first steps, as in all JIA patients 
(5, 6). After elucidating the pathogen-
esis of the disease, many studies have 
shown superior therapeutic efficacy of 
cytokine-directed therapies against IL-1 
and IL-6 (5, 7, 9). Dysregulation of in-
nate immunity may not be stopped by 
cytokine-targeted therapy strategies. 
Moreover, the disease phenotype can 
change and turn into destructive arthritis 
where adaptive immunity is active at the 
forefront (2, 4). Nigrovic et al. reported 
the hypothesis of a “window of opportu-
nity” in 2014. They stated that early bio-
logical treatment has provided a favour-
able long-term outcome in SJIA patients 
(10, 12). The prognosis of SJIA depends 
on the control of systemic inflammation. 
Mortality can occur as a result of MAS, 
amyloidosis, and infections associated 
with corticosteroid use (3).

The American College of Rheumatolo-
gy (ACR) published recommendations 
for the effective and safe treatment of 
JIA in 2011 (13). The recommendations 
were updated in 2013 focusing specifi-
cally on SJIA due to the advances in 
the understanding of the pathophysiol-
ogy of this condition and a significant 
increase in published data. The initial 
and subsequent use of several biologic 
agents has been suggested for the treat-
ment of various clinical phenotypes of 
SJIA (14).
Despite the substantial evidence sup-
porting the effectiveness of biologi-
cal drugs in the treatment of SJIA, the 
clinical response to these treatment 
options had not been largely investi-
gated in Turkey. The Turkish Systemic 
Juvenile Idiopathic Arthritis Registry 
(TURSIS), the multicentre, retrospec-
tive study aimed to assess the clinical 
response to the available treatment mo-
dalities for SJIA and to provide real-
life data that might help improve the 
disease outcomes in Turkey.

Materials and methods
TURSIS was a retrospective and mul-
ticentre study in patients with SJIA for 
whom a biological treatment had been 
initiated during the index period. Real-
life study based on secondary data col-
lection from medical records of patients 
evaluated at the eight paediatric rheu-
matology clinics in Turkey from July 
2019 to December 2020. Patients’ char-
acteristics, clinical inactivity, safety-re-
lated variables, physician global assess-
ment (PGA) score’s and ACR30/50/70 
response were assessed.  
The data regarding visits that had been 
made at months 0 (initiation of biologic 
treatment), 3, 6, 12, 18, and 24 were 
secondarily extracted from electronic or 
hand-written hospital medical records 
and transferred to printed Data Collec-
tion Forms. The allowed index period 
for the initiation of biologics (in both 
biologic naïve and non-naive patients) 
was between March 01, 2013 and De-
cember 30, 2018. The exclusion crite-
ria were patients with disease onset age 
above 18 years or classified in one of 
the other JIA subtypes, or SJIA patients 
who received non-biological treatment.
The study protocol was reviewed and 



196 Clinical and Experimental Rheumatology 2024

Outcomes in SJIA patients with biological drugs in Turkey / B. Sozeri et al.

approved by the Ethics Committee of 
the University of Health Sciences, Um-
raniye Training and Research Hospi-
tal, Istanbul. Patient informed consent 
was not required since the data were 
retrospectively collected from second-
ary sources. The study amendment was 
also approved by the Ethics Committee. 
This study was designed, implemented, 
and reported in accordance with the 
Guidelines for Good Pharmaco-epide-
miology Practices (GPP) issued by the 
International Society for Pharmaco-epi-
demiology (ISPE) (Public Policy Com-
mittee, ISPE 2016), with the Strength-
ening the Reporting of Observational 
Studies in Epidemiology (STROBE) 
guidelines (15), and with the ethical 
principles laid down in the Declaration 
of Helsinki. 

Study variables
Baseline disease characteristics were 
assessed, including the patient’s date 
of birth, gender, weight, and height at 
the time of diagnosis and date of onset 
of symptoms, date of diagnosis, type of 
SJIA [monocyclic, polycyclic, persis-
tent], and global assessment of disease 
activity by the physician before being 
included in the study. Efficacy and safe-
ty data were collected at months 3, 6, 
12, 18, and 24.
Patients having met the following 5 
criteria were accepted as clinically in-
active; no joints with active arthritis, 
absence of fever, rash, serositis, spleno-
megaly, or generalised lymphadenopa-
thy attributable to JIA, no active uvei-
tis, ESR or CRP levels within normal 
limits (ESR:0–20 mm/h, CRP:0–0.5 
mg/dl). If both ESR and CRP were ana-
lysed, the results of both tests should 
have been normal. Physician’s global 
assessment of disease activity score of 
best possible on the scale was used. 
The assessment of the ACR 30/50/70 
response was made as described in the 
ACR core set (16). Articular involve-
ment was assessed based on the count 
and location of the affected joints and 
the presence or absence of pain, swell-
ing, and limitation of motion.

Statistical methods
Descriptive analyses included number 
(n), mean, standard deviation (SD),  

median, minimum-maximum (min-
max) for continuous variables, and 
frequencies and percentages for cat-
egorical variables. IBM SPSS package 
programme was used for the analysis of 
data. Statistical differences and analy-
ses were examined with chi-square 
analysis for categorical variables, and 
differences between groups for con-
tinuous variables were analysed using 
the Mann-Whitney U-test. Changes 
over time were examined using the 
Friedman test. A p-value of <5% was 
accepted as significant. Missing values 
were not counted in the percentages or 
frequencies unless otherwise specified.

Results
Demographic, clinical, 
and laboratory findings 
The study population of 147 patients 

consisted of 76 females (51.7%). The 
mean age (± SD) at diagnosis and onset 
of biologic therapy was 4.25 (2.91) and 
8.00 (4.99) years, respectively. At the di-
agnosis, 120 (81.6%) patients had active 
arthritis (median 4 joints), 103 (70%) 
had rash, 50 (34%) had hepatomegaly 
and/or splenomegaly and 14 (9.5%) had 
serositis. The median fever days were 15 
days (min-max, 1–90). The disease sub-
types of the patients during the period 
from diagnosis to the start of the study 
were as follows; 38.1% of patients were 
monocyclic (n=56), 49% were polycy-
clic (n=72) and 12.9% were persistent 
(n=19) clinical course, respectively. 
The most frequently affected joints at 
baseline were the ankles (36.30%) fol-
lowed by the knees (33.56%) and the 
proximal interphalangeal joints & meta-
carpophalangeal joints (19.18%). The 

Table I. Demographic and clinical findings of all patients at baseline.

Gender (F-M, n/%) 76/51.7 – 71/48.3
Age at disease onset (year) * 4.25  (2.91) 
Age at onset of biological  therapy (year) * 8.00  (4.99) 
Arthralgia / Arthritis, n (%) 120  (81.6)
Number of affected joints ** 4  (1-14)
Rash n (%) 103  (70)
Organomegaly (Splenomegaly and /or hepatomegaly) n (%) 50  (34) 
Serositis (pleuritis and/or pericarditis and/or peritonitis) n (%)  14  (9.5)
Days with fever ** 15  (1-90)
Frequency of affected joints, n (%) 
    Ankle 106  (36.30)
    Knee 98  (33.56)
    PIP & MCP 56  (19.18)
    Wrist 43  (14.73)
    Hip 18  (6.16)
    Elbow 11  (3.77)
    MTP & Foot 6  (2.05)
    Shoulder 4  (1.37)
Global assessment score ** 7.00  (0.00-10.00)
SJIA attack, n (%) 83  (56.5)
     1 attack 38  (25.8)
   >1 attack 45  (30.6)
History of MAS 35  (23.8%)
SJIA subtype, n (%)
    Monocyclic    56  (38.1)
    Polycyclic      72  (49.0)
    Persistent       19  (12.9)
Biologic drugs, n (%)
    Anakinra  68  (46.3%)
    Canakinumab  15  (10.2%)
    Tocilizumab  37  (25.2%)
    Anti TNF-α (etanercept and adalimumab) 27  (18.4%)
Inflammatory markers **
    CRP (mg/dl)  5.55  (0.01-185)
    ESR (mm/h) 52  (1-145)
    Ferritin (ng/ml) 1033  (11.15-165371.2)

*mean (± SD), **median (min-max), CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; F: fe-
male; M: male; MAS: macrophage activation syndrome; MCP: metacarpo-phalangeal joints; MTP: meta-
tarso-phalangeal joints; PIP: proximal interphalangeal joints; SJIA: systemic juvenile idiopathic arthritis.
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demographic, clinical, and laboratory 
variables at the baseline of the study are 
shown in Table I. 

Treatments
First-choice biologics were IL-1 block-
ers (anakinra or canakinumab) in the 
majority of patients (n=83, 56.5%), fol-
lowed by the anti-IL-6 receptor mono-
clonal antibody tocilizumab (n=37, 
25.2%). Anti-TNF-alpha drugs (etaner-
cept or adalimumab) were observed to 
be preferred in fewer patients (n=27, 
18.4%) (Table I). It was determined that 
Anakinra was the most preferred bio-
logic agent (24/35, 68.6%) in patients 
with MAS, and tocilizumab was used 
more frequently in the group with per-
sistent type (29/72, 40.3%) (p=0.000 
and p=0.003). 
Biological treatments ceased in 30.6% 
(n=45) of the total patients due to in-
active disease during the follow-up 
period. Therapy was terminated in 22 
of these 45 patients in the first year 
(48.4%), in 20 of them between 1224 
months (44.4%), and in the remaining 
three patients in Year 3 and later. In two 
patients, treatment was restarted due to 
the disease flare. 
102 patients had bolus methylpredniso-
lone treatment before the initiation of 
biological therapy due to the MAS and/
or active disease. The percentage of pa-
tients who were not on corticosteroids 
was 27.9% at the baseline of biologi-
cal treatment and gradually increased 
throughout the visits up to month 24 
(Supplementary Fig. S1). There was a 
numerical increase without significant 
difference in the percentage of steroid 
non-users at month 3 (p=0.524) and 6 

(p=0.055) versus baseline, however, the 
differences were significant at months 
12, 18, and 24 (p<0.001 for all) (Suppl. 
Table S1). 

Exposure to biological therapies
During the study period, 51% of pa-
tients (n=75) remained on the same bio-
logic drug. 63 patients (42.8%) had ex-
perienced one switch, whereas nine pa-
tients (6.1%) switched twice. The most 
frequent switch rate was seen in patients 
receiving anakinra (n=40/68, 58.8%), 
and it was most frequently switched to 
canakinumab (n=32/40, 80%). The sec-
ond most frequently switched biological 
agent was etanercept (n=14/27, 52.8%), 
and it was most frequently switched to 
tocilizumab (n=8). The numbers of pa-
tients using the relevant biologic drug 
throughout the overall study and the 
rate of switches are presented in Fig-
ure 1. The number of patients treated 
with canakinumab increased from 15 

(10.2%) to 36 (25.7%) in Month 3, 
whereas the number of those treated 
with tocilizumab decreased from 37 
(25.2%) to 36 (25.7%). The number of 
patients on anakinra and etanercept also 
decreased from 68 to 47, and 26 to 20, 
respectively. Seven patients stopped bi-
ologics treatments in Month 3 (Fig. 1).

Outcome
The global assessment scores at base-
line were available for 143 patients. 
There was no significant difference in 
the PGA scores of the patients using 
different biologic drugs at the initiation 
of the treatment (overall mean PGA 
at baseline: 6.17). Better PGA scores 
were achieved in patients treated with 
anakinra in Month 3, compared to other 
treatments (p=0.04) (overall mean PGA 
in Month 3: 1.67) (Fig. 2). 
The proportion of patients without joint 
involvement gradually increased from 
baseline to 6 months. It was around 

Fig. 1.A: The number of patients using the relevant biologic drug and switch rates. B: The number of patients on the relevant biologic drug during the study

Fig. 2. Drug-specific physician’s global assessment scores.
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90% in Month 6 and remained almost 
constant until Month 24. While the pres-
ence of active joint involvement was 
significantly reduced in Month 3 from 
baseline, no significant difference was 
observed in the following visits. (Fig. 3) 
After the initiation of biological drugs, 
inflammatory parameters declined ir-
respective of the disease course. The 
mean (SD) CRP level was 10.05 (19.08) 
mg/dl at baseline. It was found 2.76 mg/
dl in Month 6, 12.2 mg/dl in Month 12, 
1.14 mg/dl in Month 18 and 7.74 mg/dl 
in Month 24. The mean ESR level was 
52.81 (33.44) mm/h at baseline and was 
found to be lower at follow-up visits.
The numbers and proportions of pa-
tients achieving ACR 30-50-70 re-
sponses and inactive disease during 
the study period were presented in Fig-
ure 4. The highest number of patients 
reached inactive disease at 18 months. 
The percentage of patients achieved 
ACR 30/50/70 response in particu-
lar for anakinra, canakinumab, tocili-
zumab, and anti-TNF treatments were 
respectively; 89.1%/82.6%/78.2%, 
88.8%/80.5%/72.2%,93.9%/75.7%/ 
66.6%, 81.8%/72.7%/ 63.6%, in 
Month 3. ACR 30/50/70 responses 
were also achieved in Month 6 at 
94.1%/88.2%/82.3% of patients for 
anakinra, 89.1%/78.3%/70.2% of 
patients for canakinumab, 87.1%/ 
71.7%/58.9% of patients for tocilizum-
ab, and 80%/70%/65% of patients for 
anti-TNF alpha treatments.

Adverse events
A total of 22 adverse events, including 
one death, were observed in 12 patients 
(8.2%) (Table II). The most frequently 
observed adverse events were pneu-
monia (n=4) followed by urinary tract 
infection (n=3) and vomiting (n=2). A 
15-year-old patient who had suffered 
from SJIA for 11 years was put on 
etanercept at baseline, then switched to 
tocilizumab, and died from aspiration 
pneumonia. The event was reported to 
be unrelated to biological use.

Macrophage activation syndrome 
Thirty-three (22.4%) of 144 patients 
whose data about the presence or ab-
sence of clinical findings of MAS were 
available, had experienced a MAS at-

tack between the diagnosis of SJIA and 
initiation of biological treatment. 9 pa-
tients experienced MAS after baseline. 
Most of the patients (81.3%) had expe-
rienced a single MAS (clinical) attack; 
the highest number of MAS (clinical) 
attacks per patient was 4 (observed in 2 
patients [6.3%]). 
The most frequently observed clinical 
manifestations of MAS were persistent 
fever (93.8%) and rash (81.3%).  The 
data about lymphadenopathy, hepato-
megaly, and splenomegaly were avail-
able for a lower number of patients 
and the percentage of patients who had 
experienced these signs as part of the 
MAS clinical presentation were 43.9% 
(13/30), 71.9% (23/24) and 70.0% 
(21/30), respectively. The frequencies 
of other clinical manifestations, such 

as lung and central nervous system in-
volvement (seizures and encephalopa-
thy), were lower during MAS attacks. 
None of the patients in the etanercept 
group had a clinical MAS before the 
initiation of this therapy.  
The laboratory findings associated with 
MAS (n=32) revealed that hyperferri-
tinaemia was the most commonly ob-
served finding (96.9%), followed by a 
decrease in haemoglobin level (84.4%), 
and an increase in lactate dehydro-
genase level (71.9%). Increased liver 
function tests (65.6%), decreased fibrin-
ogen level (56.3%), hypoalbuminaemia 
(62.5), decrease in ESR (59.4%), and 
haemophagocytosis in bone marrow as-
piration (53.1%) were the other labora-
tory findings observed in more than half 
of the patients with MAS. 

Fig. 3. Rate of patients with active joints.

Fig. 4. ACR response and inactive disease rates achieved with all treatments.
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Discussion
The TURSIS study retrospectively en-
rolled a large cohort of patients with 
SJIA treated with biological drugs be-
tween 2013 and 2018. The studies in 
the literature generally included a small 
number of patients, while our study 
compared the efficacy and safety of dif-
ferent biologic drugs head-to-head on a 
relatively large number of patients. This 
study confirmed the beneficial effects 
of biologics on these patients through 
real-life data. The effective use of bio-
logical drugs in the early period reduces 
the risk of disease-related joint damage 
and mortality in SJIA, which cause de-
structive joint damage and macrophage 
activation syndrome. 
Horneff et al. published the results of 
a registry of SJIA patients in 2017. In 
this study, responses to etanercept, toci-
lizumab, and anti-IL-1 treatments were 
evaluated in 245 patients diagnosed 
with SJIA and enrolled between 2000 
and 2015. Etanercept/tocilizumab/anti-
IL-1 treatments were presented in their 
studies as the most commonly used 
biologic drugs at 58.3%/30%/24.5% 
rates, respectively. It was stated that 
etanercept was used more frequently in 
the past, but it was certainly less effec-
tive. They also found that the patients 
in the anti-IL-1 and tocilizumab co-
horts showed high disease activity with 
a predominance of systemic manifesta-
tions, whereas active arthritis was the 
leading symptom in the etanercept co-
hort (17). In our study group, the most 

commonly used first biologic drugs 
were as follows; 56.5% of the patients 
were treated with anti-IL-1 treatments 
and tocilizumab was used in 25.2% of 
the patients with the second frequency. 
When the distribution of the first se-
lected biologics were evaluated; it was 
determined that the patients who re-
ceived anti-TNF-alpha treatments were 
mostly in the polyarticular and persis-
tent group.
In an Italian Cohort study, among the 
patients treated with canakinumab, the 
inactive disease was achieved in 57% of 
patients in Month 6 and 67% in Month 
12 (18). It was also reported in the 
BIKER registry that clinically inactive 
disease was reached in 60% of SJIA pa-
tients in the Month 24, consistent with 
these results (17). In another German 
registry study, 248 patients receiving 
IL-1 therapy were evaluated; inactive 
disease was reported to be achieved in 
51% of patients receiving anakinra and 
85% of patients receiving canakinumab 
at Month 12 (19). In our study group, 
it was observed that 80.7% (n:67/83) 
of the patients who received anti-IL-1 
therapy achieved inactive disease in 
Month 3 of treatment. We showed 
significant improvement in both PGA 
scores and active joint counts during 
the first 3 months of treatment, being 
more evident with Anakinra. Achieving 
inactive or mild disease activity in the 
early period also provides an opportu-
nity to reduce the risk of disease-related 
damage in the long-term period.
In a long-term follow-up trial, re-
searchers showed that 33% of patients 
achieved clinic inactive disease in 
Month 6 and 40% in Month 24 (20). In 
a recently reported AID registry, it was 
shown that in patients with SJIA treated 
with an anti-IL-6 drug tocilizumab, in-
active disease/remission was achieved 
in 75% of patients at Year 1 of treat-
ment (21). In our cohort, we showed 
that the ACR-70 response was achieved 
with tocilizumab in 51% of patients in 
Month 3 and 64% in Month 6 of treat-
ment. Ruperto et al. determined that 
after 5 years of biological therapy in 
SJIA patients, 56% of the patients were 
still under steroid therapy at a median 
dose of 0.25 mg/kg/day (20). In another 
study evaluating the efficacy of canaki-

numab in Japanese SJIA patients, it 
was shown that only 10.3% of patients 
ceased the steroid at the Week 28 of 
treatment, while steroid dose tapering 
was made in 73.7% of the patients (21). 
We found in our cohort that the percent-
age of patients off corticosteroids was 
79.2% at Month 24 which is higher than 
in other studies (Figure S1). Our study 
results indicate that biological treat-
ments significantly reduce the require-
ment of steroids in patients with SJIA. 
Overall, biological therapies were well 
tolerated and resulted in improvement 
in clinical activity early after they had 
been initiated.
Persistence and compliance with bio-
logical drugs in patients with juve-
nile idiopathic arthritis are important 
points about which we have insufficient 
knowledge. In a retrospective longitu-
dinal observational study involving 68 
JIA patients, 16.2% of them required a 
second and 7.4% required a third bio-
logic drug. They also found the persis-
tence rate for biological therapy for 5 
years was 64% (22). In the UK cohort 
and the Dutch registry, the percentage 
of SJIA patients who required a biolog-
ic switch was similar (26%) (23, 24). In 
our study, 75 patients (51%) remained 
on the same biologic, whereas 63 pa-
tients had at least one biologic switch. 
The most frequently changed biologic 
was anakinra, often after the first month 
of treatment. The reason for this high 
rate is the need to start treatment with a 
rapid and effective therapy to suppress 
the severe inflammation of SJIA. Fur-
thermore, the necessity of daily anak-
inra practice and the presence of pain-
ful injections complicate its chronic 
and long-term use and require its switch 
after the stabilization of the SJIA flare. 
During the follow-up period, 58.8% 
of our patients treated with anakinra 
switched to other biological treatments. 
While canakinumab was the most fre-
quently switched agent from anakinra, 
tocilizumab was second. Anti-TNF 
alpha therapies are the second most 
frequently switched biologic agents. A 
majority of anti-TNF alpha drugs were 
switched to anti IL-1 or anti IL-6 treat-
ments due to insufficient efficacy.
Macrophage activation syndrome is a 
potentially life-threatening comorbidity 

Table II. Adverse events observed during 
the study period.
  
Adverse events Subjects (n/%)

Pneumonia 4  (33.3)
Urinary tract infection 3  (25.0)
Vomiting 2  (16.7)
Nausea  1  (8.3)
Acute gastroenteritis 1  (8.3)
Diarrhea 1  (8.3)
Empyema 1  (8.3)
Aspiration pneumonia  1  (8.3)
Zona Zoster 1  (8.3)
Local skin reaction 1  (8.3)
Oral candidiasis 1  (8.3)
Acute SJIA attack  1  (8.3)
Autoimmune haemolytic anaemia 1  (8.3)
Cataract surgery 1  (8.3)
Tonsillectomy and adenoidectomy 1  (8.3)
Death 1  (8.3)
Total 12  (100)
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of SJIA that needs to be treated quickly 
and effectively (25). Especially after the 
widespread use of anakinra and canaki-
numab in SJIA and with MAS, the fre-
quency of it has decreased significantly 
(17-19). We also showed in our study 
that the frequencies of MAS attacks, 
which contribute to morbidity and mor-
tality, decreased following the initiation 
of biologics. The occurrence of MAS 
with biological therapy has been de-
scribed in previous studies. Although 
the mechanism of occurrence of MAS 
during these therapies is still unclear, it 
has been reported that biological drugs 
have no significant effect on emergence 
of MAS and clinical features in patients 
with SJIA (17, 26). Our nine patients 
experienced MAS after baseline.
It is known that the frequency of bacte-
rial infections increases as a result of 
both high disease activity, chronicity 
of the disease, and steroid treatments 
used in JIA patients (27). There are also 
studies that show that this risk is even 
higher in SJIA patients (28, 29). Simi-
larly in our study, we observed adverse 
effects in 8.1% of our patients, mostly 
infections. In different studies, it was 
seen that the mortality rates in JIA 
patients who received biological ther-
apy varied between 0.024–0.96/100 
patient-years (30-32). Deaths in SJIA 
patients have generally been reported 
due to MAS (31, 32). In our study, one 
of our patients died due to aspiration 
pneumonia, and this was considered 
a situation independent of the use of 
biologics. In our study, no malignancy 
development was observed in our pa-
tients on biological therapy.
One of the biggest limitations of our 
study can be stated as the relatively 
small number of patients when evalu-
ated on the basis of each biological 
drug. Evaluation of patients in a certain 
period of time caused this limitation. 
Another limitation was that the base-
line PGA scores were missing in 2.7% 
of patients. Studies with a higher num-
ber of patients on a single biological 
agent may yield more valuable results 
in terms of efficacy and safety.

Conclusion
This study described the patient char-
acteristics and the impact of biologics 

on disease activity in a real-life study 
of patients with SJIA in Turkey. Over-
all biological therapies resulted in im-
provement in clinical activity early af-
ter initiation. We have seen that biologi-
cal treatments were well tolerated and 
provided a considerable decrease in the 
frequency of MAS. Further studies with 
a larger study size can reveal the differ-
ences between the biological drugs on 
disease outcomes and guide treatment 
decisions, thereby improving patient 
management.
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