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Risk of flare in juvenile idiopathic arthritis: Is it related to the 
methotrexate treatment strategy or patient characteristics?

Rana İşgüder, Zehra Kızıldağ, Rüya Torun, Tuncay Aydın, Balahan Makay, Erbil Ünsal

Department of Pediatrics, Division of Pediatric Rheumatology, Dokuz Eylül University Faculty of Medicine, Izmir, Türkiye

Juvenile idiopathic arthritis (JIA) is a 
chronic and heterogeneous disease causing 
irreversible structural changes in the joints 
due to prolonged synovial inflammation.1 
The classification criteria of the International 
League Against Rheumatism divide JIA into 
seven subcategories.2 All forms of JIA are 
associated with an increased risk of structural 
joint damage. The disease may continue to 
adulthood, resulting in significant morbidity and 
deterioration in the quality of life.3 Treatment 
strategies aim to stop inflammation, relieve 
pain, maintain joint function, prevent damage, 
and suppress disease activity.4,5

Today, several treatments are available, 
including nonsteroidal anti-inflammatory 
drugs (NSAIDs), systemic and intra-articular 
glucocorticoids, and synthetic and biological 
disease-modifying antirheumatic drugs 
(DMARDs).6 Methotrexate (MTX) is the most 
commonly used agent among synthetic DMARDs 
in JIA treatment.7 In randomized controlled and 
observational studies, treatment response has 
been reported in the range of 60 to 70%.8,9

Thanks to the developments in JIA treatment, 
inactive disease (ID) rates have increased under 
medication, it is possible to prolong the drug-free 
ID period by preventing disease flare in recent 
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years.10,11 For this purpose, studies are performed 
to investigate the factors that increase the risk of 
disease flare. Some of these studies attempt to 
predict the risk by examining the characteristics 
of the patients and the disease, and in some of 
them, the most appropriate treatment application 
and discontinuation method to prevent the 
disease flare is determined.12-14 However, a precise 
prediction has not been provided yet, and the 
ideal treatment method has not been determined. 
Most of the studies are related to biological 
agents, and there are few studies on the risk of 
flare in patients who received MTX.11,15,16 

Previous studies have reported that the risk 
of disease flare increases in girls with positive 
autoantibodies, multiple joint involvements at 
the time of diagnosis, and disease severity.12,15-17 
Various biomarkers are defined for this 
purpose.13,18 However, an explicit model effective 
in predicting the risk of flare is not yet reported.19 
The primary objective of the study was to 
determine the risk factors of flare in JIA following 
MTX discontinuation in patients who have ID.

PATIENTS AND METHODS

Case records of all patients diagnosed as 
JIA according to the International League 
Against Rheumatism criteria2 in the pediatric 
rheumatology department of the Dokuz Eylül 
University Faculty of Medicine, between April 
1992 and June 2022 and who were followed up 
for at least one year were retrospectively reviewed. 
Systemic JIA patients were excluded from 
the study due to different clinical symptoms, 
diagnosis, and treatment methods. The absence 
of any synthetic or biological DMARD treatments 
before or during MTX treatment was defined 
as "MTX monotherapy." The fact that steroid, 
NSAID, or intra-articular injection (IAI) treatment 
was administered before or concomitantly with 
MTX was not considered an obstacle to inclusion 
in the study. All patients who achieved ID with 
MTX monotherapy and whose treatment was 
discontinued were included. Among these cases, 
patients were compared in two groups: the 
disease flare group and the persistent ID group. 
Patients with a follow-up period of less than 
one year after the achievement of ID were not 
enrolled in the study.

Inactive disease status was evaluated 
considering the Wallace criteria. Patients with an 
absence of active arthritis and uveitis, no systemic 
findings attributable to JIA, morning stiffness of 
<15 min, normal acute phase reactants, and a 
score of 0 in the patient global assessment were 
considered ID.20

Following ID, the MTX administration approach 
was changed from subcutaneous to peroral, or 
the dose was reduced, and in some cases, the 
treatment was discontinued after a while without 
making any changes. Data from the persistent ID 
group were recorded until the last follow-up visit. 
Data recording of patients with disease flare was 
terminated at the flare date.

A flare was defined as the recurrence of disease 
manifestations that required intensification of 
treatment (new treatment, additional treatment, 
or dose increase) after attaining ID.12,20-22 Sex 
and age at symptom onset were recorded in all 
patient groups. Uveitis, whether at the time of 
diagnosis or during follow-up, was also noted.

The number of active joints at the time of 
diagnosis, complete blood count, erythrocyte 
sedimentation rate (ESR), C-reactive protein 
(CRP) values, antinuclear antibody (ANA), and 
rheumatoid factor results were evaluated. NSAIDs, 
systemic steroids, and intra-articular steroid 
injections applied prior to MTX were recorded. 
MTX dose (mg/m2/week), route of administration 
(subcutaneous or peroral), concomitant NSAIDs, 
systemic steroids and intra-articular steroid 
injection treatments, and duration were also 
included in the data. The number of active 
joints, ESR, CRP, physician Visual Analog Scale, 
and patient Visual Analog Scale values were 
determined while initiating MTX and after the 
discontinuation due to ID. The active joint was 
defined as the presence of swelling in the joint 
or pain/tender joint motion without swelling and 
limited range of motion accordingly.21

The method of discontinuation of MTX 
treatment was evaluated. ID development time, 
MTX discontinuation time, disease flare, and 
total MTX usage time were calculated. All these 
data were compared between the two groups of 
patients with flare and persistent ID. The total 
follow-up durations of the cases with persistent 
ID were determined. The type of flare (e.g., joint 
findings, uveitis, and fever), the number of flares, 
and treatments were noted.
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Statistical analysis

The IBM SPSS version 26.0 (IMB Corp., 
Armonk, NY, USA) was used for data analysis. 
The compliance of the variables to the 
normal distribution was examined using visual 
(histogram and probability graphs) and analytical 
methods (Kolmogorov-Smirnov/Shapiro-Wilk 
tests). Descriptive analyses were presented using 
mean and standard deviation values for normally 
distributed variables, median, and interquartile 
range (IQR, 25-75%) values for nonnormally 
distributed variables. Categorical data were 
expressed as frequency and percentage. 
Student’s t-test was used as a parametric test, 
and the Mann-Whitney U test was used as 
a nonparametric test in numerical data. The 
chi-square test or Fisher exact test was used 
to analyze categorical data. Using the possible 
factors determined in univariate analyses, 
effective independent predictors of flare risk were 
analyzed using logistic regression analysis. The 
Hosmer-Lemeshow test was used for model fit. 
Diagnostic decision-making features of numerical 
data, which were significant in this analysis in 
predicting the risk of flare, were analyzed by 
ROC (receiver operating characteristic) curve 
analysis. In the presence of significant threshold 
values, sensitivity and specificity of these limit 
values were calculated. A p-value <0.05 was 
considered statistically significant.

RESULTS

Among the files of 1,036 patients with 
JIA, a total of 333 patients were identified as 
MTX monotherapy, and ID was achieved in 
112 (33%). However, five of these patients were 
not included in the study since the follow-up 
periods after ID were less than one year. The 
total number of patients included in the study 
was 107 (107/333, 32%; 88 females, 19 males; 
mean age: 5.9±4.2 years; range, 0.8-16.5 years). 
The median age at symptom onset was 4.8 
(IQR: 2-7.6) years. In terms of JIA subgroups, 
52 (48.6%) had oligoarticular JIA, 43 (40.2%) 
had polyarticular JIA, and 12 (11.2%) had 
juvenile psoriatic arthritis. It was determined that 
the patients reached ID in nine (IQR: 4.8-17.7) 
months after starting MTX, and MTX treatment 
was discontinued after one (IQR: 0.7-1.3) year 

following ID. The median duration of the ID 
before the cessation of MTX treatment was one 
(IQR: 0.7-1.3) year (Table 1). The disease flare 
developed in 59 (55%) of the cases. ID persisted 
in 48 (45%) patients (Table 1).

Comparison of cases with flare and 
persistent ID after discontinuation of MTX

Children with younger age at symptom onset 
had significantly more flares (p=0.005). The 
ANA positivity was more frequent in cases with 
flare (79.7% vs. 45.8%, p=0.02, Table 1). The 
disease flare group has significantly higher CRP 
(7.7 mg/L) and ESR (35 mm/H) values, whereas 
these parameters were 2.4 mg/L and 20 mm/H, 
respectively, in patients with persistent ID 
(p=0.002 and p=0.004, respectively; Table 1). No 
difference was observed between the two groups 
regarding other demographic data, laboratory 
findings, MTX dose, route of administration, 
prior and concomitant treatments, time to reach 
ID, and time and method of MTX discontinuation 
(Table 1).

Follow-up of flare and persistent ID cases

The flare occurred 8.6 months (IQR 4.4-13) 
after MTX discontinuation. Patients with disease 
flare predominantly had joint findings (95.5%), 
followed by uveitis (10.4%). These cases most 
frequently used MTX (80.6%), NSAIDs (62.7%), 
and IAI (29.9%), respectively. In the disease 
flare group, 70.1% of the patients experienced 
flare once, 20.9% experienced it twice, and 9% 
thrice during the follow-up. The mean follow-up 
duration from the diagnosis to the first flare was 
calculated as 3.8±2.6 years, whereas the mean 
follow-up time of the cases with persistent ID 
was 4.1±2.7 years (Table 1).

Results of logistic regression and ROC 
analyses

In multivariate analysis, ANA positivity 
(odds ratio [OR]=1.6, p=0.03), CRP and ESR 
elevation at MTX onset (OR=1, p=0.02; OR=1.01, 
p=0.04, respectively), younger age at symptom 
onset (OR=2.2, p=0.006) were determined 
as factors increasing the risk of flare. The 
backward stepwise method was applied in logistic 
regression analysis. The p-value calculated 
with the Hosmer-Lemeshow test applied for 
model compliance was 0.59. ROC analysis 
was performed on this model's numerical data, 



605The risk of flare in JIA
Ta

bl
e 

1.
 C

om
p
ar

is
on

 o
f 

th
e 

fla
re

 a
nd

 p
er

si
st

en
t 

ID
 g

ro
up

s

P
er

si
st

en
t 

ID
 (n

=
4

8
)

F
la

re
 (n

=
59

)
A

ll 
p

at
ie

nt
s 

(n
=
10

7
)

n
%

M
ea

n±
S

D
M

ed
ia

n
IQ

R
n

%
M

ea
n±

S
D

M
ed

ia
n

IQ
R

n
%

M
ea

n±
S

D
M

ed
ia

n
IQ

R
p

M
ed

ia
n 

ag
e 

at
 s

ym
p
to

m
 o

ns
et

 (
ye

ar
)

6
.6

3
-9

.8
3

.2
1.

6
-6

.5
4
.8

2
-7

.6
0
.0

0
5

S
ex Fe

m
al

e
41

8
5
.4

47
79

.7
8

8
8
2

0.
4

3

JI
A

 s
ub

gr
ou

p
O

lig
oa

rt
ic

ul
ar

 J
IA

 
P

ol
ya

rt
ic

ul
ar

 J
IA

Ju
ve

ni
le

 p
so

ri
at

ic
 a

rt
hr

iti
s

21
/5

2
2
2
/4

3
5/

1
2

4
0.

4
51

.2
41

.7

31
/5

2
21

/4
3

7/
1
2

59
.6

4
8

.8
5

8
.3

52
/1

0
7

4
3/

10
7

1
2
/1

0
7

4
8

.6
4

0.
2

11
.2

0.
5

6

T
im

e 
fr

om
 d

is
ea

se
 o

ns
et

 t
o 

di
ag

no
si

s 
(m

on
th

)
3

.5
 

1.
8

-1
1.

7
3

1.
5

-4
3

1.
5

-6
.1

0.
8

A
N

A
 p

os
iti

vi
ty

2
2
/4

8
4

5
.8

4
0/

59
79

.7
62

/1
0
7

5
8

0
.0

2

R
F 

p
os

iti
vi

ty
0/

4
8

0
1
/5

9
1.

6
1
/1

0
7

0.
9

1

U
ve

iti
s

5/
13

10
.4

8/
13

13
.6

13
/1

0
7

1
2

0.
6

Tr
ea

tm
en

ts
 p

ri
or

 t
o 

M
T

X
N

S
A

ID
s 

IA
I 

S
ys

te
m

ic
 s

te
ro

id

3
6/

4
8

3
5/

3
6

6/
3

6
3/

3
6

75 9
7 16 8

4
2
/5

9
4

0/
4
2

13
/4

2
4
/4

2

71 9
5

31 9.
5

78
/1

0
7

75
/7

8
19

/7
8

7/
78

73 9
6

2
4 9

0.
6 1 0.
2 1

M
T

X
 i
ni

ti
at

io
n

E
S

R
 (m

m
/h

) 
C

R
P

 (m
g/

L
)

A
ct

iv
e 

jo
in

ts
 c

ou
nt

P
hy

si
ci

an
 V

A
S

P
at

ie
nt

 V
A

S

2
0

2
.4

 
4
.5 5
 

6
.5

9
-3

4
0.

8
-6

.5
1-

1
2

3
-7

3
-8

3
5

7.
7 4 6
 

6

17
-5

4
4
.3

-1
4
.6

2
-1

0
4

-7
4

-8

2
8

5
.7 4
 

6 6

14
-4

3
1.

5
-1

2
2

-1
0

3
-7

4
-8

0
.0

0
4

0
.0

0
2

0.
3

0.
6

0.
9

D
os

e 
of

 M
T

X
 (m

g/
m

2
/w

ee
k)

13
.4

±
3

.0
2

14
.7

±
3

.5
14

±
3

.3
0.

9

A
dm

in
is

tr
at

io
n 

ro
ut

e 
of

 M
T

X
P

er
or

al
S

ub
cu

ta
ne

ou
s

15
/4

8
3

3/
4

8
31 69

2
5/

59
3

4
/5

9
4
2

5
8

4
0/

10
7

67
/1

0
7

3
7.

4
62

.6

0.
2

3

C
on

co
m

ita
nt

 t
re

at
m

en
ts

 w
ith

 M
T

X
 

N
S

A
ID

s
IA

I
S

te
ro

id
D

os
e 

of
 s

te
ro

id
 (m

g/
kg

/d
ay

)
D

ur
at

io
n 

of
 s

te
ro

id
 (m

on
th

)

31
/4

8
2
2
/3

1
8/

31
11

/3
1

6
5

71 2
6

3
5
.5

1
 

4
0.

6
-1

3
-7

3
5/

59
2

5/
3

5
5/

3
5

14
/3

5

59 71
.4

14 4
0

1
 

3
.5

0.
5

-1
2

-8

6
6/

10
7

47
/6

6
13

/6
6

2
5/

6
6

6
6

71
.2

19
.6

3
7.

8
1
 

4
0.

5
-1

3
-8

0.
57 0.
9

0.
2

0.
7

0.
8

0.
7

T
im

e 
fr

om
 M

T
X

 o
ns

et
 t

o 
ID

 (m
on

th
)

10
 

3
.5

-1
9.

9
8

.4
4
.9

-1
5
.7

9
4
.8

-1
7.

7
0.

6

T
im

e 
fr

om
 I

D
 t

o 
M

T
X

 d
is

co
nt

in
ua

tio
n 

(y
ea

r)
1

0.
8

-1
.2

8
1

0.
6

-1
.4

1
0.

7-
1.

3
0.

2
9

D
is

co
nt

in
ua

tio
n 

m
et

ho
d 

of
 M

T
X

A
ft

er
 I

D
 w

ith
ou

t 
an

y 
ch

an
ge

s
D

os
e 

re
du

ct
io

n 
an

d/
or

 c
ha

ng
e 

ad
m

in
is

tr
at

io
n 

ro
ut

e 
af

te
r 

ID

3
6/

4
8

1
2
/4

8
75 2
5

4
4
/5

9
15

/5
9

74
.6

2
5
.4

8
0/

10
7

2
7/

10
7

75 2
5

0.
9

D
ur

in
g 

M
T

X
 d

is
co

nt
in

ua
tio

n
E

S
R

 (m
m

/h
)

C
R

P
 (m

g/
L

)
A

ct
iv

e 
jo

in
t 

co
un

t
P

hy
si

ci
an

 V
A

S
P

at
ie

nt
 V

A
S

9.
5

0.
8
 

0 1
 

1

5
-1

3
1.

5
-3

0 0
-2

0
-3

10 1.
1 0 1
 

2
 

7-
3

6
0.

4
-2

.1
0 0
-3

1-
3

10
 

1 0 1
 

1.
5

6
-1

5
0.

4
-1

.7
0 0
-3

0
-3

0.
15

0.
19 -

0.
11

0.
2

To
ta

l M
T

X
 u

sa
ge

 t
im

e 
(y

ea
r)

2
1.

3
-3

.1
1.

9
1.

2
-2

.6
1.

9
1.

3
-2

.8
0.

2
4

Fo
llo

w
-u

p 
ti
m

e 
(y

ea
r)

4
.1

±
2

.7
3

.8
±

2
.6

*
-

-

ID
: 

In
ac

ti
ve

 d
is

ea
se

; 
S

D
: 

S
ta

nd
ar

d 
de

vi
at

io
n;

 I
Q

R
: 

In
te

rq
ua

rt
ile

 r
an

ge
; 

JI
A

: 
Ju

ve
ni

le
 i

di
op

at
hi

c 
ar

th
ri

ti
s;

 A
N

A
: 

A
nt

in
uc

le
ar

 a
nt

ib
o
di

es
; 

R
F:

 R
he

um
at

oi
d 

fa
ct

or
; 

M
T

X
: 

M
et

ho
tr

ex
at

e;
 N

S
A

ID
s:

 N
on

-s
te

ro
id

al
 a

nt
i-i

nf
la

m
m

at
or

y 
dr

ug
s;

 I
A

I: 
In

tr
a 

ar
ti
cu

la
r 

in
je

ct
io

ns
; 

E
S

R
: 

E
ry

th
ro

cy
te

 s
ed

im
en

ta
ti
on

 r
at

e;
 C

R
P
: 

C
-r

ea
ct

iv
e 

p
ro

te
in

; 
V

A
S

: 
V

is
ua

l a
na

lo
g 

sc
al

e;
 *

 F
ol

lo
w

-u
p 

ti
m

e 
be

tw
ee

n 
di

ag
no

si
s 

to
 f

la
re

.



Arch Rheumatol606

and cut-off values were determined. Accordingly, 
the risk of flare increased in cases with a CRP 
>6.4 mg/L (area under the curve [AUC]=0.67, 
p=0.002) and ESR >30.5 mm/H (AUC=0.66, 
p=0.004) at the onset of MTX and an age <5.9 
years (AUC=0.66, p=0.003) at symptom onset 
(Table 2). Youden index calculations for the cut-
off values determined for numerical data resulted 
in <0.5.

DISCUSSION

Methotrexate is a drug that has been used 
in the treatment of JIA for many years and 
is an effective monotherapy.13 Studies have 
demonstrated that 30.9 to 56.4% of patients 
achieved ID 6 to 11.5 months after starting 
MTX.23-26 Similar to the literature, in 107 (32%) 
of 333 patients who received MTX monotherapy, 
ID was achieved nine (IQR: 4.8-17.7) months 
after the start of MTX in this study.

There are a few studies investigating the risk 
of flare in JIA patients with MTX therapy.11,15,16,27 
Only one of the studies investigated the effect 
of the time to reach ID on flare risk and found 
no difference.27 Similarly, the time to reach ID 
had no effect on flare risk in our study. This 
is probably due to the similarity of disease 
activity-related factors between the two groups 
at the onset of MTX therapy. On the contrary, 
Teh et al.27 reported this period as >6 months, 
increasing the risk of flare 2.2 times.

In this study, the median time to discontinue 
MTX treatment was one (IQR 0.7-1.3) year after 
ID, and disease flare was observed in 55% of the 
patients with a median of 8.6 months (IQR 4.4-13) 
following discontinuation of MTX. Other studies 
have similar results.11,15,16 However, there is no 
consensus in the literature about the duration of 
MTX treatment following ID. This study found no 
relevance of duration on the risk of flare. Bava et 
al.15 also found no difference in 216 JIA patients 
following MTX discontinuation after 1.5 years of 
ID. Foell et al.11 reported that the discontinuation 
of MTX treatment at 6 or 12 months after ID did 
not affect the risk of disease flare, similar to this 
study. In only one study, researchers reported 
that the risk of a flare was lower in patients with 
a persistent ID of 12 months on MTX.16 Current 
data is still limited and controversial.

Regarding the risk of disease flare, Gottlieb 
et al.27 reported the cut-off value for the age of 
onset as <4.5 years. It was found as <6 years by 
Guzman et al.12 Halyabar et al.28 reported that the 
younger age of disease onset increases the risk of 
flare in a systematic literature review.27-29 Similarly, 
this study had a cut-off value of <5.9 years. 
Bava et al.15 reported that the age of disease onset 
in cases with the flare was lower than in cases 
with persistent ID; however, they did not mention 
a specific cut-off value. The high risk of disease 
flare must be taken into consideration, particularly 
in children with JIA younger than six years old.

Antinuclear antibody positivity increased the 
risk of flare 1.6 times in this study, which was 

Table 2. Best-fitted model obtained through multivariate logistic regression analysis and cut-off values from ROC 
curve

OR 95% CI p Cut-off values Sensitivity (%) Specificity (%)

ANA positivity 1.6 0.5-2.3 0.03 - - -

CRP elevation at MTX onset (mg/L) 1 0.89-1.01 0.02 6.4 AUC 0.67 67.8 68.7

p=0.002

ESR elevation at MTX onset (mm/H) 1.01 1-1.03 0.04 30.5 AUC 0.66 61 60.4

p=0.004

Younger age at symptom onset (years) 2.2 1.03-4.8 0.006 5.9 AUC 0.66 66.1 60.4

p=0.003

ROC: Receiver operating characteristic; OR: Odds ratio; CI: Confidence interval; ANA: Antinuclear antibodies; CRP: C-reactive protein; MTX: Methotrexate; 
ESR: Erythrocyte sedimentation rate; AUC: Area under curve.
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approximately similar with the result of Klotsche 
et al.16 (OR=1.4). Guzman et al.30 developed a 
model that can calculate the probability of early 
remission in patients with JIA. ANA positivity 
was identified in this online calculator as having 
a negative effect on the probability of remission. 
Supporting our results, it was revealed that ANA-
positive patients and patients with a younger 
age of onset developed more joint involvement 
over time and had a higher risk of uveitis, 
concluding that this group of patients should be 
evaluated in a separate category.31,32 In recent 
years, the Pediatric Rheumatology European 
Society has been working on a new set of criteria, 
which classifies ANA-positive JIA as a separate 
category.33

In this study, NSAIDs, systemic steroid 
treatments, and IAIs used before and in 
combination with MTX did not make a difference 
in disease flare. Klotsche et al.16 reported that 
additional treatments applied, similar to our 
study, did not make a difference in terms of flare. 
Bava et al.15 found that the administration of IAI 
concomitant with MTX was higher in the group 
with flare. The researchers concluded that the 
duration of MTX use after ID should be longer 
in patients requiring IAI with MTX. Although the 
treatments applied before and concomitant with 
MTX are effective in disease control, no effect on 
the risk of flare has been demonstrated.

High CRP (>6.4 mg/L) and high ESR levels 
(>30 mm/H) at MTX onset increased the risk of 
flare in our patients. Foell et al.11 reported that 
ESR and CRP values at the time of diagnosis 
did not affect the flare rate. They proposed 
new parameters such as myeloid-related proteins 
8 and 14 to determine the risk group. High levels 
of myeloid-related proteins during remission were 
correlated with a high risk of flare.11 However, 
current studies reflecting real-world data have 
shown that high ESR and CRP levels increase 
the risk of flare.15,34 High CRP and ESR levels 
at the beginning of treatment are thought to be 
important factor that increases the risk of flare.

The effects of different administration 
approaches and the efficacy of different doses of 
MTX were investigated. Klein et al.35 revealed that 
peroral and subcutaneous administration were 
equally effective. Ruperto et al.,8 on the other 
hand, reported that subcutaneous MTX treatment 
was effective at a dose of 15 mg/m2/week, and it 

did not provide any additional benefit above this 
dose. There was no effect of administration route 
and dose of MTX on risk of flare in our study. 
Studies on the risk of flare, consistent with our 
study, have reported that dose and route are not 
effective factors.15,16,27,36

Treatment was discontinued in 76.8% of the 
patients without changing the MTX dose and 
route of administration in this study. There was 
no effect of MTX discontinuation methods on 
the risk of flare. Bava et al.15 and Klotsche et al.16 
similarly found no effect of either the dose or 
route of administration.

There are studies on the definition of disease 
flare, but complete standardization has not been 
achieved in this regard.21,22 Halyabar et al.29 wrote 
a systematic review and found heterogeneity 
between studies about uveitis in the definition of 
flare: Only nine of 23 studies included an absence 
of uveitis as disease remission. Bava et al.15 also 
did not consider uveitis as a flare and reported this 
as a limitation of the study. In this study, uveitis 
is regarded as an important factor in terms of ID, 
as it is in the criteria of Wallace et al.20 There was 
no effect of uveitis prior to ID on the risk of flare. 

There are some limitations to this study. This is 
a retrospective, single-center study. Nevertheless, 
it is valuable as it reflects 30 years of real-world 
data of our center. In addition, it was managed 
by two physicians who used similar and standard 
treatment and follow-up algorithms. Our inclusion 
and exclusion criteria were clearly identified, 
and thus, a homogeneous study group free from 
confounding factors was obtained. The exclusion 
of patients with systemic JIA who were different 
from other JIA subgroups in terms of diagnosis, 
treatment, and clinical findings increased the 
strength of the results obtained. Furthermore, 
all factors likely to increase the risk of flare were 
examined. The definition of ID was met with 
Wallace’s criteria.20 The follow-up period of the 
patients was relatively long compared to similar 
studies. However, the sensitivity and specificity 
of the cut-off values determined by ROC analysis 
for the age of symptom onset and CRP level at 
the onset of MTX were not high enough, and 
Youden indexes of these values were calculated 
as <0.5. Although the clinical predictive power of 
the determined cut-off values is low, the effect of 
variables on increasing the risk of disease flare is 
significant.
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In conclusion, our results confirmed 
that variables such as MTX dose, route of 
administration, prior and concomitant 
medications, and time of MTX discontinuation 
did not affect the disease flare in patients with 
JIA. This risk is mainly affected by patient- and 
disease-related factors, such as ANA, CRP, and 
ESR levels and age of symptom onset. Prospective 
studies on biomarkers that may predict the risk 
of disease flare in JIA are required.

Ethics Committee Approval: The study protocol 
was approved by the Dokuz Eylül University Non-
interventional Clinical Research Ethics Committee (date: 
05.01.2022, no: 2022/01-40). The study was conducted 
in accordance with the principles of the Declaration of 
Helsinki.

Patient Consent for Publication: A written 
informed consent was obtained from the parents and/or 
legal guardians of the patients.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: Conceived of the presented 
idea: E.Ü., B.M.; Developed the theory and performed 
the computations and analysis: R.‹.; Verified the analytical 
methods: R.T., T.A., Z.K.; Supervised the findings of this 
work: E.Ü., B.M.; All authors discussed the results and 
contributed to the final manuscript.

Conflict of Interest: The authors declared no 
conflicts of interest with respect to the authorship and/or 
publication of this article.

Funding: The authors received no financial support 
for the research and/or authorship of this article.

REFERENCES

1. Ravelli A, Martini A. Juvenile idiopathic arthritis. 
Lancet 2007;369:767-78. doi: 10.1016/S0140-
6736(07)60363-8. 

2. Petty RE, Southwood TR, Manners P, Baum J, 
Glass DN, Goldenberg J, et al. International League 
of Associations for Rheumatology classification 
of juvenile idiopathic arthritis: Second revision, 
Edmonton, 2001. J Rheumatol 2004;31:390-2. 

3. Gutiérrez-Suárez R, Pistorio A, Cespedes Cruz A, 
Norambuena X, Flato B, Rumba I, et al. Health-related 
quality of life of patients with juvenile idiopathic 
arthritis coming from 3 different geographic areas. 
The PRINTO multinational quality of life cohort 
study. Rheumatology (Oxford) 2007;46:314-20. doi: 
10.1093/rheumatology/kel218. 

4. Ravelli A, Consolaro A, Horneff G, Laxer RM, 
Lovell DJ, Wulffraat NM, et al. Treating juvenile 
idiopathic arthritis to target: Recommendations of an 
international task force. Ann Rheum Dis 2018;77:819-
28. doi: 10.1136/annrheumdis-2018-213030. 

5.	 Adrovic	 A,	 Yildiz	 M,	 Köker	 O,	 ahin	 S,	 Barut	
K, Kasapçopur Ö. Biologics in juvenile idiopathic 
arthritis-main advantages and major challenges: A 
narrative review. Arch Rheumatol 2020;36:146-57. 
doi: 10.46497/ArchRheumatol.2021.7953. 

6. Ringold S, Angeles-Han ST, Beukelman T, Lovell D, 
Cuello CA, Becker ML, et al. 2019 American College of 
Rheumatology/Arthritis Foundation guideline for the 
treatment of juvenile idiopathic arthritis: Therapeutic 
approaches for non-systemic polyarthritis, sacroiliitis, 
and enthesitis. Arthritis Rheumatol 2019;71:846-63. 
doi: 10.1002/art.40884. 

7. Blazina Š, Markelj G, Avramovič MZ, Toplak N, Avčin 
T. Management of juvenile idiopathic arthritis: A 
clinical guide. Paediatr Drugs 2016;18:397-412. doi: 
10.1007/s40272-016-0186-0. 

8. Ruperto N, Murray KJ, Gerloni V, Wulffraat N, 
de Oliveira SK, Falcini F, et al. A randomized 
trial of parenteral methotrexate comparing an 
intermediate dose with a higher dose in children with 
juvenile idiopathic arthritis who failed to respond to 
standard doses of methotrexate. Arthritis Rheum 
2004;50:2191-201. doi: 10.1002/art.20288. 

9. Fráňová J, Fingerhutová Š, Kobrová K, Srp R, 
Němcová D, Hoza Jet al. Methotrexate efficacy, but 
not its intolerance, is associated with the dose and 
route of administration. Pediatr Rheumatol Online J 
2016;14:36. doi: 10.1186/s12969-016-0099-z. 

10. Gutiérrez-Suárez R, Burgos-Vargas R. The use of 
methotrexate in children with rheumatic diseases. Clin 
Exp Rheumatol 2010;28(5 Suppl 61):S122-7. 

11. Foell D, Wulffraat N, Wedderburn LR, Wittkowski H, 
Frosch M, Gerss J, et al. Methotrexate withdrawal 
at 6 vs 12 months in juvenile idiopathic arthritis 
in remission: A randomized clinical trial. JAMA 
2010;303:1266-73. doi: 10.1001/jama.2010.375. 

12. Guzman J, Oen K, Huber AM, Watanabe Duffy 
K, Boire G, Shiff N, et al. The risk and nature of 
flares in juvenile idiopathic arthritis: Results from the 
ReACCh-Out cohort. Ann Rheum Dis 2016;75:1092-
8. doi: 10.1136/annrheumdis-2014-207164. 

13. Hinze CH, Foell D, Johnson AL, Spalding SJ, 
Gottlieb BS, Morris PW, et al. Serum S100A8/A9 
and S100A12 levels in children with polyarticular 
forms of juvenile idiopathic arthritis: Relationship 
to maintenance of clinically inactive disease during 
anti-tumor necrosis factor therapy and occurrence of 
disease flare after discontinuation of therapy. Arthritis 
Rheumatol 2019;71:451-9. doi: 10.1002/art.40727. 

14. Lovell DJ, Johnson AL, Huang B, Gottlieb BS, Morris 
PW, Kimura Y, et al. Risk, timing, and predictors 
of disease flare after discontinuation of anti-tumor 
necrosis factor therapy in children with polyarticular 



609The risk of flare in JIA

forms of juvenile idiopathic arthritis with clinically 
inactive disease. Arthritis Rheumatol 2018;70:1508-
18. doi: 10.1002/art.40509. 

15. Bava C, Mongelli F, Pistorio A, Bertamino M, 
Bracciolini G, Dalprà S, et al. Analysis of arthritis 
flares after achievement of inactive disease with 
methotrexate monotherapy in juvenile idiopathic 
arthritis. Clin Exp Rheumatol 2021;39:426-33. doi: 
10.55563/clinexprheumatol/rxidz4. 

16. Klotsche J, Minden K, Niewerth M, Horneff G. Time 
spent in inactive disease before MTX withdrawal 
is relevant with regard to the flare risk in patients 
with JIA. Ann Rheum Dis 2018;77:996-1002. doi: 
10.1136/annrheumdis-2017-211968. 

17. Aquilani A, Marafon DP, Marasco E, Nicolai R, 
Messia V, Perfetti F, et al. Predictors of flare 
following etanercept withdrawal in patients with 
rheumatoid factor-negative juvenile idiopathic 
arthritis who reached remission while taking 
medication. J Rheumatol 2018;45:956-61. doi: 
10.3899/jrheum.170794. 

18. Gerss J, Roth J, Holzinger D, Ruperto N, Wittkowski 
H, Frosch M, et al. Phagocyte-specific S100 proteins 
and high-sensitivity C reactive protein as biomarkers 
for a risk-adapted treatment to maintain remission 
in juvenile idiopathic arthritis: A comparative study. 
Ann Rheum Dis 2012;71:1991-7. doi: 10.1136/
annrheumdis-2012-201329. 

19. Verazza S, Negro G, Marafon D, Consolaro A, 
Martini A, Ravelli A. Possible discontinuation 
of therapies after clinical remission in juvenile 
idiopathic arthritis. Clin Exp Rheumatol 2013;31(4 
Suppl 78):S98-101.

20. Wallace CA, Giannini EH, Huang B, Itert L, Ruperto 
N; Childhood Arthritis Rheumatology Research 
Alliance, et al. American College of Rheumatology 
provisional criteria for defining clinical inactive disease 
in select categories of juvenile idiopathic arthritis. 
Arthritis Care Res (Hoboken) 2011;63:929-36. doi: 
10.1002/acr.20497. 

21. Magni-Manzoni S, Cugno C, Pistorio A, Garay S, 
Tsitsami E, Gasparini C, et al. Responsiveness of 
clinical measures to flare of disease activity in juvenile 
idiopathic arthritis. Clin Exp Rheumatol 2005;23:421-
5. 

22. Brunner HI, Lovell DJ, Finck BK, Giannini EH. 
Preliminary definition of disease flare in juvenile 
rheumatoid arthritis. J Rheumatol 2002;29:1058-
64.

23. Fráňová J, Fingerhutová Š, Kobrová K, Srp R, 
Němcová D, Hoza J, et al. Methotrexate efficacy, 
but not its intolerance, is associated with the dose 
and route of administration. Pediatr Rheumatol 
Online J 2016;14:36. doi: 10.1186/s12969-016-
0099-z.

24. Alexeeva E, Horneff G, Dvoryakovskaya T, Denisova 
R, Nikishina I, Zholobova E, et al. Early combination 
therapy with etanercept and methotrexate in JIA 

patients shortens the time to reach an inactive 
disease state and remission: Results of a double-blind 
placebo-controlled trial. Pediatr Rheumatol Online J 
2021;19:5. doi: 10.1186/s12969-020-00488-9. 

25. Bava C, Mongelli F, Pistorio A, Bertamino M, 
Bracciolini G, Dalprà S, et al. A prediction rule for lack 
of achievement of inactive disease with methotrexate 
as the sole disease-modifying antirheumatic therapy in 
juvenile idiopathic arthritis. Pediatr Rheumatol Online 
J 2019;17:50. doi: 10.1186/s12969-019-0355-0. 

26. Wallace CA, Giannini EH, Spalding SJ, Hashkes 
PJ, O'Neil KM, Zeft AS, et al. Clinically inactive 
disease in a cohort of children with new-onset 
polyarticular juvenile idiopathic arthritis treated with 
early aggressive therapy: Time to achievement, total 
duration, and predictors. J Rheumatol 2014;41:1163-
70. doi: 10.3899/jrheum.131503. 

27. Gottlieb BS, Keenan GF, Lu T, Ilowite NT. 
Discontinuation of methotrexate treatment in juvenile 
rheumatoid arthritis. Pediatrics 1997;100:994-7. doi: 
10.1542/peds.100.6.994. 

28. Halyabar O, Mehta J, Ringold S, Rumsey DG, Horton 
DB. Treatment withdrawal following remission in 
juvenile idiopathic arthritis: A systematic review of 
the literature. Paediatr Drugs 2019;21:469-92. doi: 
10.1007/s40272-019-00362-6.

29. Teh KL, Tanya M, Das L, Hoh SF, Gao X, Arkachaisri 
T. Outcomes and predictors of juvenile idiopathic 
arthritis in Southeast Asia: A Singapore longitudinal 
study over a decade. Clin Rheumatol 2021;40:2339-
49. doi: 10.1007/s10067-020-05520-7. 

30. Guzman J, Henrey A, Loughin T, Berard RA, Shiff 
NJ, Jurencak R, et al. Predicting which children 
with juvenile idiopathic arthritis will have a severe 
disease course: Results from the ReACCh-Out 
cohort. J Rheumatol 2017;44:230-40. doi: 10.3899/
jrheum.160197. 

31. Ravelli A, Felici E, Magni-Manzoni S, Pistorio A, 
Novarini C, Bozzola E, et al. Patients with antinuclear 
antibody-positive juvenile idiopathic arthritis constitute 
a homogeneous subgroup irrespective of the course of 
joint disease. Arthritis Rheum 2005;52:826-32. doi: 
10.1002/art.20945. 

32. Ravelli A, Varnier GC, Oliveira S, Castell E, Arguedas 
O, Magnani A, et al. Antinuclear antibody-positive 
patients should be grouped as a separate category 
in the classification of juvenile idiopathic arthritis. 
Arthritis Rheum 2011;63:267-75. doi: 10.1002/
art.30076. 

33. Martini A, Ravelli A, Avcin T, Beresford MW, 
Burgos-Vargas R, Cuttica R, et al. Toward new 
classification criteria for juvenile idiopathic arthritis: 
First steps, pediatric rheumatology International Trials 
Organization International Consensus. J Rheumatol 
2019;46:190-7. doi: 10.3899/jrheum.180168. 

34. Hissink Muller P, Brinkman DMC, Schonenberg-
Meinema D, van den Bosch WB, Koopman-Keemink 
Y, Brederije ICJ, et al. Treat to target (drug-free) 



Arch Rheumatol610

inactive disease in DMARD-naive juvenile idiopathic 
arthritis: 24-month clinical outcomes of a three-armed 
randomised trial. Ann Rheum Dis 2019;78:51-9. doi: 
10.1136/annrheumdis-2018-213902. 

35. Klein A, Kaul I, Foeldvari I, Ganser G, Urban 
A, Horneff G. Efficacy and safety of oral and 
parenteral methotrexate therapy in children with 
juvenile idiopathic arthritis: An observational study 

with patients from the German Methotrexate Registry. 
Arthritis Care Res (Hoboken) 2012;64:1349-56. doi: 
10.1002/acr.21697.

36. Guzman J, Oen K, Loughin T. Predicting disease 
severity and remission in juvenile idiopathic 
arthritis: Are we getting closer? Curr Opin 
Rheumatol 2019;31:436-49. doi: 10.1097/
BOR.0000000000000620. 


