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Systemic juvenile idiopathic arthritis (sJIA) is a 
subtype of JIA characterized by arthritis as well 
as systemic symptoms that can affect various 
organs and systems.1 The sJIA treatment aims 
at reducing inflammation, relieving symptoms, 
and preventing complications. sJIA treatment 
may include non-steroidal anti-inflammatory 
drugs (NSAIDs), glucocorticoids, conventional 
synthetic disease-modifying anti-rheumatic 

drugs (csDMARDs), and in some cases, biologic 
drugs.2,3

In the past, high-dose glucocorticoids were the 
first choice for the treatment of sJIA to suppress 
the cytokine storm.4,5 Recently, treatment 
strategies such as targeted therapy and early 
aggressive use of biologics have been available 
for these patients and have improved outcomes 
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ABSTRACT

Objective. We aimed to identify and compare systemic juvenile idiopathic arthritis (sJIA) patients receiving 
treatment with either glucocorticoids and/or conventional synthetic disease-modifying anti-rheumatic drugs 
(csDMARDs) or biologic drugs. 

Methods. This was a retrospective cross-sectional study. sJIA patients (n=138) were categorized into two groups: 
Group A (n=51) consisted of individuals who received only glucocorticoids and/or csDMARDs, while Group B 
(n=87) included those who received at least one biologic drug.

Results. Group B patients exhibited a higher prevalence of macrophage activation syndrome (MAS) (p=0.001) at 
presentation. C-reactive protein (CRP) levels and systemic Juvenile Arthritis Disease Activity Scores (sJADAS) 
at diagnosis were significantly higher in Group B (p<0.001). A higher proportion of Group B were able to 
discontinue glucocorticoid treatment in a shorter timeframe (p<0.001), and a higher number of patients in this 
group successfully discontinued glucocorticoids within the first year (p<0.001). Presentation with MAS (odds 
ratio [OR] 3.419, 95% confidence interval [CI] 1.194-9.792; p=0.022), polycyclic disease course (OR 4.351, 95% 
CI 1.329-14.240; p=0.015), CRP levels >13.6 mg/dL (OR 2.838, 95% CI 1.182-6.815; p=0.020) and sJADAS >24.1 
(OR 4.490, 95% CI 1.725-11.684; p=0.002) at diagnosis were independent predictors of biologic requirement in 
treatment.

Conclusion. Patients with a history of MAS, polycyclic disease course, elevated CRP, and high sJADAS at 
diagnosis may require biologic drugs in the treatment. This observation could help clinicians tailor treatment 
according to the individual needs of sJIA patients.

Key words: biologic drugs, disease-modifying antirheumatic drugs, glucocorticoids, systemic juvenile 
idiopathic arthritis.
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for patients with sJIA. The American College of 
Rheumatology (ACR) recommends csDMARDs 
or biologics following systemic glucocorticoids 
in patients with glucocorticoid resistance or 
severe systemic and joint findings.6 The choice 
between conventional therapy (glucocorticoids 
± csDMARD) and biologic therapies depends 
on the severity of the disease and the response 
to treatment.7 In many cases, a step-up approach 
is employed.8

In this study, we aimed to compare patients 
using biologic drugs with patients on 
glucocorticoids ± csDMARD among patients 
with SJIA and identify associated factors for the 
treatment with biologic drugs.

Materials and Methods

This is a retrospective cross-sectional study. 
It was approved by the ethics committee of 
Hacettepe University (date: 15.06.2021, number: 
2021-12). Informed consent was acquired 
from both parents and patients before they 
participated in the study. The study adhered 
to the ethical principles laid out in the 1964 
Declaration of Helsinki and its subsequent 
revisions.

Patients

All patients with sJIA from May 2011 to June 
2023 were included in the study. The patients 
before the biologic treatment era were excluded 
from the study. All participants fulfilled 
the ILAR classification criteria for sJIA.9 
Demographics, clinical and laboratory features, 
disease courses, treatments, and outcomes of 
all patients were evaluated. Additionally, the 
systemic Juvenile Arthritis Disease Activity 
Score (sJADAS) was calculated at diagnosis 
and last visit.10 Disease courses were defined 
as monocyclic (only one-time flare lasting up 
to 24 months), polycyclic (with multiple flares 
separated by inactive periods), or persistent 
(marked by unceasing inflammation and 
progressive arthritis, often affecting multiple 
joints).11 For the clinically inactive disease, the 

following ACR definition was used: no active 
arthritis, a physician’s global assessment of 
disease activity score of 0, normal levels of 
erythrocyte sedimentation rate (ESR) and/or 
C-reactive protein (CRP), the absence of sJIA 
features (fever, rash, serositis, splenomegaly, or 
generalized lymphadenopathy), the absence of 
uveitis, and duration of morning stiffness lasting 
less than 15 minutes.12 Remission was evaluated 
as on-drug and off-drug, and considered to be a 
clinically inactive disease for at least six months. 

All patients were initially administered high 
doses of pulse intravenous glucocorticoids (10-
30 mg/kg/day) for three days, and treatment 
was continued with oral glucocorticoids at 
1-2 mg/kg/day in the follow-up. Methotrexate 
(MTX, 15-20 mg/m2/week subcutaneously) or 
cyclosporine-A (Cyc-A, 3-5 mg/kg/day orally) 
was frequently used as csDMARDs. In cases of 
severe disease, incomplete response, or relapse, 
biologic drugs were added (Fig. 1). The patients 
were divided into two groups: those who 
received glucocorticoids and/or csDMARDs 
alone (Group A) and those who received at 
least one biologic drug (Group B). Differences 
between these two groups were analyzed. 
Factors determining the requirement for the 
biologic treatment were identified. 

Fig. 1. Indication and selection protocol for biologic 
agents in the treatment of systemic juvenile idiopathic 
arthritis.
IL, interleukin; JAK, Janus kinase; JIA, juvenile idiopathic 
arthritis; NSAIDs, nonsteroidal anti-inflammatory drugs; 
TNF-α, tumor necrosis factor-alpha.
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Statistical analysis

To assess variable distribution, both visual 
methods (histograms and probability graphs) 
and analytical tests (Shapiro-Wilks) were 
utilized. The descriptive statistics were 
presented as frequency (n) and percentage (%) 
for categorical variables and as median (25th 
percentile [Q1] and 75th percentile [Q3]) for 
continuous variables. Categorical variables were 
compared using the chi-square test or Fisher’s 
exact test, while non-normally distributed 
continuous variables were compared using 
the Mann-Whitney U-test. Univariate analysis 
was employed to identify predictors of the 
requirement for biologic therapy. Continuous 
variables were dichotomized through ROC 
analysis, and variables with an unadjusted 
p-value below 0.05 in the logistic regression 
analysis were identified as potential predictive 
markers and included in the full model. The 
model was subsequently refined through 
multivariate logistic regression analyses during 
retrospective elimination. Significance was 
established at a p-value below 0.05, with a 95% 
confidence interval (CI) applied.

Results

A total of 138 patients with sJIA were included 
in the study (F/M=0.8). The median age of the 
patients at diagnosis was 5.5 (1.9-11.6) years. In 
the initial treatment, after glucocorticoids, 65 
patients (47.1%) were administered csDMARDs 
and 45 patients (32.6%) received biologic drugs 
(Fig. 2). In the median third month of the 
csDMARD therapy, a biologic agent was added 

to the treatment, if the disease was not clinically 
inactive. Therefore, 42 of 65 patients (64.6%) 
receiving csDMARDs were switched to biologic 
drugs. Twenty-eight patients (20.3%) received 
only glucocorticoids, while 23 patients (16.7%) 
received only csDMARDs (Fig. 2).

CsDMARDs were initiated for various reasons 
such as prominent articular symptoms (n=22), 
macrophage activation syndrome (MAS, n=12), 
and systemic symptoms that could not be 
controlled with glucocorticoids (n=11) at disease 
onset. Interleukin (IL)-1 inhibitors were used in 
45 patients who had severe systemic symptoms 
and/or presented with MAS at disease onset. 
Anakinra was initiated in most of them, then 
it was switched to canakinumab. In 29 patients 
using csDMARDs, biologics were introduced 
due to a persistent polyarticular disease course. 
On the other hand, for 13 patients, the reason 
for initiating biologics was the resistant/
recurrent systemic inflammation. Notably, all 
patients with persistent polyarticular course 
were treated with tocilizumab.

As a result, 51 patients (36.9%) were treated 
with only glucocorticoids and/or csDMARDs 
(Group A), while eighty-seven patients (63.1%) 
were treated with biologic drugs (Group B) 
(Table I). Of note, there were no patients who 
were treated with only NSAIDs. 

Group B patients more frequently had MAS 
at disease presentation than Group A patients 
(p=0.001). In addition, acute phase reactant 
(CRP and ESR) levels and sJADAS at diagnosis 
in Group B were higher than in Group A 
(p<0.001 for both). While monocyclic disease 
course was frequently observed in patients of 
Group A (p<0.001), polycyclic disease course 
was more common in patients of Group B 
(p=0.027). Most of the patients in Group B were 
able to discontinue glucocorticoids in a shorter 
period (p<0.001), and the number of patients 
who discontinued glucocorticoids in the first 
year was higher (p<0.001).

In the univariate and multivariate logistic 
regression analyses, history of MAS (OR 3.419, 

Fig. 2. Treatment chart in systemic juvenile idiopathic 
arthritis patients.
Cyc-A, cyclosporine-A; JIA, juvenile idiopathic arthritis; 
MTX, methotrexate.
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Table I. Characteristics of systemic juvenile idiopathic arthritis patients treated with glucocorticoids ± 
conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDs) (Group A) vs. those treated with 
biologics (Group B).

All patients (n=138) Group A (n=51) Group B (n=87) P value
Age at diagnosis, year, median (Q1-Q3) 5.5 (1.9-11.6) 5.7 (2.1-11.8) 5.2 (1.8-11.4) 0.114
Sex, female, n (%) 63 (45.7) 25 (49.1) 38 (43.7) 0.543
Clinical findings at diagnosis, n (%)

Fever 138 (100) 51 (100) 87 (100) -
Rash 82 (59.4) 30 (58.8) 52 (59.8) 0.913
Arthritis 78 (56.5) 29 (56.9) 58 (66.7) 0.249
Lymphadenopathy 71 (51.4) 26 (50.9) 45 (51.7) 0.933
Hepatomegaly/splenomegaly 6 (33.3) 18 (35.3) 28 (32.2) 0.708
Serositis 15 (10.9) 5 (9.8) 10 (11.5) 0.758
MAS 53 (38.4) 12 (23.5) 45 (51.7) 0.001

Laboratory findings at diagnosis, median 
(Q1-Q3)

Hemoglobin, gr/dL 10 (8.9-12.7) 10.5 (9.2-13) 9.9 (8.7-12.5) 0.116
Leukocyte count, x103/mm3 14.9 (4.3-24.5) 15 (4.9-23.9) 14.6 (3.9-24.8) 0.208
Platelet count, x103/mm3 411 (132-585) 417 (144-523) 405 (124-598) 0.341
CRP, mg/dL (<0.5) 13.1 (1.5-26.8) 10.7 (1.1-23.1) 15.3 (2.1-28.3) <0.001
ESR, mm/hour (0-20) 56.7 (33-97) 55.4 (31-94) 58.5 (37-101) 0.056

sJADAS at diagnosis, median (Q1-Q3) 24.8 (15.1-31.2) 19.5 (14.3-19.5) 28.7 (17.9-34.8) <0.001
Treatment, ever, n (%)

NSAIDs 64 (46.4) 25 (49.1) 39 (44.8) 0.634
Glucocorticoid 138 (100) 51 (100) 87 (100) -
Methotrexate 48 (34.8) 17 (33.3) 31 (35.2) 0.784
Cyclosporin-A 17 (12.3) 6 (11.8) 11 (12.6) 0.879
IVIG 29 (21.1) 10 (19.6) 19 (21.8) 0.756
Biologic drugs 87 (63.1) 0 87 (100) -

Anakinra 70 (50.7) 0 70 (80.4) -
Canakinumab 45 (32.6) 0 45 (51.7) -
Tocilizumab 29 (21.1) 0 29 (33.3) -
Anti-TNF-α agents 7 (5.1) 0 7 (8.1) -

Disease course, n (%)
Monocyclic 76 (32.8) 32 (62.7) 11 (11.5) <0.001
Polycyclic 33 (18.1) 5 (9.8) 22 (25.3) 0.027
Persistent 74 (40.4) 14 (27.5) 38 (43.7) 0.058

Glucocorticoid withdrawal time, months, 
median (Q1-Q3)

5 (1.5-40) 7 (2-48) 3 (1-30) <0.001

Number of patients who discontinued 
glucocorticoid in the first year, n (%)

98 (71.1) 26 (50.9) 72 (82.8) <0.001

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IL, interleukin; IVIG, intravenous immunoglobulin; MAS, 
macrophage activation syndrome; NSAIDs, nonsteroidal anti-inflammatory drugs; sJADAS, systemic Juvenile Arthritis 
Disease Activity Score; TNF-α, tumor necrosis factor-alpha
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95% CI 1.194-9.792; p=0.022) and polycyclic 
disease course (OR 4.351, 95% CI 1.329-14.240; 
p=0.015), CRP levels of >13.6 mg/dL (OR 2.838, 
95% CI 1.182-6.815; p=0.020), and sJADAS 
levels of >24.1 (OR 4.490, 95% CI 1.725-11.684; 
p=0.002) at diagnosis were associated with the 
requirement of biologic drugs in the treatment 
(Table II).

Discussion

In our study, prominent articular symptoms, 
MAS, and severe/resistant systemic symptoms 
were major indications for using csDMARDs or 
biologics in SJIA treatment. History of MAS and 

polycyclic disease course, CRP >13.6 mg/dL, and 
sJADAS >24.1 at diagnosis were independent 
predictors of the requirement for biologic 
drugs in treatment. Also, in most patients 
receiving biologic treatment, glucocorticoids 
were discontinued in a shorter period, and a 
higher percentage of patients discontinued 
glucocorticoids within the first year. 

In the initial treatment of sJIA, glucocorticoids 
serve as the first step.13 However, there is currently 
no consensus regarding the appropriate dosage 
and duration of steroid therapy. Before biologic 
drugs were available, sJIA patients were mainly 
treated with glucocorticoids and csDMARDs.5,6 

Table II. Univariate and multivariate regression analysis for predictive factors associated with the requirement 
of biologic drugs in the treatment of patients with systemic juvenile idiopathic arthritis.
Variables OR (%95 CI) P value
Univariate analyses

MAS at diagnosis 3.482 (1.610-7.533) 0.002
Polycyclic disease course 3.114 (1.099-8.826) 0.033
CRP at diagnosis >13.6 mg/dL 2.092 (1.036-4.226) 0.040
sJADAS at diagnosis >24.1 3.760 (1.803-7.838) <0.001

Multivariate analyses
MAS at diagnosis 3.419 (1.194-9.792) 0.022
Polycyclic disease course 4.351 (1.329-14.240) 0.015
CRP at diagnosis >13.6 mg/dL 2.838 (1.182-6.815) 0.020
sJADAS at diagnosis >24.1 4.490 (1.725-11.684) 0.002

CI, confidence interval; CRP, C-reactive protein; MAS, macrophage activation syndrome; sJADAS, systemic Juvenile 
Arthritis Disease Activity Score

Table I. Continued.
All patients (n=138) Group A (n=51) Group B (n=87) P value

Transition time to biologic drug, months, 
median (Q1-Q3)

3 (3-12) - 3 (3-12) -

sJADAS at last visit, median (Q1-Q3) 0.4 (0-4.6) 0.4 (0-4.2) 0.5 (0-4.9) 0.283
Duration of follow-up, years, median 
(Q1-Q3)

6.4 (1.5-8.8) 6.1 (1.7-8.5) 6.7 (1.3-9.1) 0.472

Outcome, n (%)
Remission on-drug 44 (31.9) 13 (25.5) 31 (39.1) 0.217
Remission off-drug 92 (66.7) 37 (72.5) 55 (63.2) 0.262
Exitus 2 (1.4) 1 (1.9) 1 (1.1) 1.000

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IL, interleukin; IVIG, intravenous immunoglobulin; MAS, 
macrophage activation syndrome; NSAIDs, nonsteroidal anti-inflammatory drugs; sJADAS, systemic Juvenile Arthritis 
Disease Activity Score; TNF-α, tumor necrosis factor-alpha
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IL-1 inhibitors (anakinra, canakinumab) and 
IL-6 inhibitors (tocilizumab) are significantly 
effective in patients with sJIA.14,15 In the most 
recent ACR guideline, it is recommended to give 
anti-IL-1 to patients with predominant systemic 
findings, and tocilizumab to patients with 
severe arthritis.6 Even in the biologic treatment 
era, some sJIA patients are still treated with 
glucocorticoids alone or in combination with 
csDMARDs. Glucocorticoids alone are generally 
preferred in patients with monophasic disease, 
and the treatment can be discontinued in 3-6 
months.7,16 In patients with severe arthritis, 
MTX is usually added to glucocorticoids, and 
in those presenting with MAS, Cyc-A is often 
added.17,18 If there is no response to these 
treatments during follow-up, it is recommended 
to switch to biologic treatments.6 In our study, 
all patients with sJIA were initially given 
glucocorticoids. Of patients, 20.3% achieved 
remission with glucocorticoid therapy alone. 
csDMARDs were started after glucocorticoids 
in 47.1% of the patients, and biologic drugs 
were started in 32.6%. While csDMARDs were 
mostly started for reasons such as significant 
joint symptoms, MAS at diagnosis, and systemic 
symptoms that could not be controlled with 
glucocorticoids, IL-1 inhibitors were also given 
to patients with severe systemic symptoms and 
those presenting with MAS. During follow-up, 
some of the patients (64.6%) using csDMARDs 
were switched to biologic treatment due to a 
persistent polyarticular unresponsive course 
to csDMARDs or resistant/recurrent systemic 
inflammation. 

Adiguzel Dundar et al.7 observed 58 disease 
episodes in 50 sJIA patients. Forty-one (70.6%) 
of these episodes were controlled with MTX, 
following the discontinuation of glucocorticoids. 
However, a biologic drug was needed in 
the remaining 17 (29.4%) episodes. Patients 
receiving MTX were stratified into two groups: 
Group I (n=36) comprising patients treated with 
MTX alone, and Group II (n=14) consisting of 
patients treated with MTX in combination with 
a biologic agent; Group I patients had mainly 

a monocyclic disease course (56.1%), while 
Group II exhibited a higher prevalence of a 
persistent course (70.6%). Notably, the initial 
ESR and the neutrophil/lymphocyte ratio 
(NLR) were found to be significantly elevated in 
Group II than in Group I (p=0.003 and p=0.007, 
respectively).7 Similar to this study, there was 
a significant elevation in acute phase reactants 
at the time of diagnosis in our patients treated 
with biologic drugs, and a monocyclic disease 
course was frequently detected in patients 
treated with glucocorticoids ± csDMARDs, in 
our study. However, arthritis and MAS were 
more common at diagnosis and there were 
high sJADAS values in the patients treated 
with glucocorticoids ± csDMARDs. In addition, 
polycyclic course was more common in our 
patients in this group.

Biologic agents have demonstrated remarkable 
efficacy in the treatment of sJIA, effectively 
reducing the need for glucocorticoids and 
their associated adverse events.19 Consistent 
with these, the patients treated with biologics 
discontinued glucocorticoids in a shorter 
period in our study. Aydın et al.20 evaluated the 
treatments and outcomes of 36 sJIA patients in 
2020. All patients had received glucocorticoids. 
Twenty-six (72.2%) were treated with biologics. 
They reported that the duration of glucocorticoid 
exposure was significantly reduced after the 
use of biologic agents (p=0.001).

Finally, in our study, we revealed the necessity 
of using biologic drugs in initial or follow-up 
treatments in patients with a history of MAS and 
polycyclic disease course, CRP >13.6 mg/dL, or 
sJADAS >24.1 at diagnosis. As far as we know, 
there has been no study before on this subject 
in the literature. It was not surprising that these 
patients had a history of MAS at diagnosis 
and polycyclic disease course. However, we 
recommend closer observation and follow-
up, especially in patients with significant CRP 
elevations at diagnosis and high sJADAS scores, 
because in sJIA, as in many diseases, early 
treatment is very important to prevent serious 
morbidity and mortality. It would be beneficial 
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in sJIA patients with these characteristics 
not to wait too long before initiating biologic 
treatment.

The primary limitation of this study was its 
retrospective nature, which makes it vulnerable 
to potential inaccuracies and erroneous 
assumptions due to incomplete or incorrect 
medical records. Another important limitation 
is the lack of randomization in this study. 
Future randomized controlled trials will make 
the results clearer. In addition, the study was 
a single-center study, which may limit the 
generalizability of its findings. Finally, we 
revealed our clinical experiences in our study, 
but it should not be forgotten that the treatment 
approach is heterogeneous and individual.

Conclusion 

In conclusion, sJIA patients with a history of 
MAS, polycyclic disease course, significantly 
high CRP levels and sJADAS values at the time 
of diagnosis are probably more likely to require 
biologic drugs in the treatment. In addition, 
biologic drugs protect patients from long-term 
glucocorticoid exposure. However, it is also 
important to point out that sJIA is a complex and 
variable disease, and the treatment approach 
needs to be adjusted over time based on the 
patient’s response and the course of the disease.
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