
Hahn et al. Pediatric Rheumatology          (2022) 20:107 
https://doi.org/10.1186/s12969-022-00770-y

RESEARCH ARTICLE

Intraarticular steroids as DMARD-sparing 
agents for juvenile idiopathic arthritis 
flares: Analysis of the Childhood Arthritis 
and Rheumatology Research Alliance Registry
Timothy Hahn1*  , Carrie Daymont1, Timothy Beukelman2, Brandt Groh1, Kimberly Hays, 
Catherine April Bingham1, Lisabeth Scalzi1 and for the CARRA Registry investigators 

Abstract 

Background: Children with juvenile idiopathic arthritis (JIA) who achieve a drug free remission often experience a 
flare of their disease requiring either intraarticular steroids (IAS) or systemic treatment with disease modifying anti-
rheumatic drugs (DMARDs). IAS offer an opportunity to recapture disease control and avoid exposure to side effects 
from systemic immunosuppression. We examined a cohort of patients treated with IAS after drug free remission and 
report the probability of restarting systemic treatment within 12 months.

Methods: We analyzed a cohort of patients from the Childhood Arthritis and Rheumatology Research Alliance 
(CARRA) Registry who received IAS for a flare after a period of drug free remission. Historical factors and clinical char-
acteristics and of the patients including data obtained at the time of treatment were analyzed.

Results: We identified 46 patients who met the inclusion criteria. Of those with follow up data available 49% had 
restarted systemic treatment 6 months after IAS injection and 70% had restarted systemic treatment at 12 months. 
The proportion of patients with prior use of a biologic DMARD was the only factor that differed between patients who 
restarted systemic treatment those who did not, both at 6 months (79% vs 35%, p < 0.01) and 12 months (81% vs 33%, 
p < 0.05).

Conclusion: While IAS are an option for all patients who flare after drug free remission, it may not prevent the need 
to restart systemic treatment. Prior use of a biologic DMARD may predict lack of success for IAS. Those who previously 
received methotrexate only, on the other hand, are excellent candidates for IAS.
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Background
In the treatment of non-systemic forms of Juvenile Idi-
opathic Arthritis (JIA) the initial treatment is based, 
in part, on the number joints with active arthritis [1]. 
Children with more than 4 joints involved (polyar-
ticular JIA) generally receive systemic treatment with 
methotrexate or a biologic disease modifying anti-
rheumatic drug (DMARD), whereas children with less 
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than or equal to 4 joints involved (oligoarticular JIA) 
generally are treated with intraarticular steroid (IAS) 
injection. If oligoarticular arthritis is refractory to IAS 
or disease relapses within a short interval, systemic 
treatment is needed.

This recommendation to use IAS for children with a 
few joints involved is based on a desire to minimize 
toxicity and cost associated with systemic treatment 
while minimizing joint damage and long term morbid-
ity. Methotrexate intolerance, which primarily manifests 
as nausea and vomiting, occurs in up to 50% of children 
and is associated with decreased quality of life [2–6]. 
The prevalence of methotrexate intolerance appears 
to increase with prolonged duration of treatment and 
occurs regardless of the route of delivery (oral or sub-
cutaneous). Many patients require treatment with phar-
macologic and/or non-pharmacologic interventions 
but the efficacy of these interventions varies and many 
patients ultimately discontinue methotrexate due to side 
effects [7, 8]. Use of biologic DMARDs is associated with 
an increased risk of infection as well as a significantly 
increased cost of treatment when compared to metho-
trexate [9, 10].

Of the children who require systemic treatment, many 
will reach a state of remission and some are able to dis-
continue their medications [11]. Unfortunately, there is 
a relatively high rate of flare after discontinuing systemic 
medications for children with both oligo and polyarticu-
lar disease [12]. While treatment options at the time of 
flare are essentially the same as at the time of disease 
onset (IAS vs systemic medications) there are no rec-
ommendations or data to support one treatment over 
another.

Physicians are likely to make treatment recommen-
dations based on experience with this scenario or an 
attempt to accommodate patients’ preferences. Previous 
studies have shown that, of patients who were previously 
treated with systemic therapy then subsequently experi-
ence a disease flare after being in drug-free remission, 
most restart systemic medications while very few are 
treated with IAS [13, 14]. It is not clear that this immedi-
ate return to systemic treatment is the ideal approach to 
treatment especially in the context of patients who flare 
with only a few inflamed joints. A common reason to 
treat with IAS only, in addition to the rapid resolution of 
symptoms, is avoidance of systemic treatment. However, 
no data exists demonstrating that IAS can prevent the 
need to restart systemic therapy.

The primary aim of this study was to describe a popula-
tion of patients with JIA who received a joint injection as 
monotherapy for treatment of arthritis after discontinu-
ing a systemic DMARD and report on the probability of 
restarting systemic therapy within 12 months.

Methods
To address our study aims, we analyzed data from an 
international registry, the Childhood Arthritis and Rheu-
matology Research Alliance (CARRA) Registry. Starting 
in July 2015, the Childhood Arthritis and Rheumatology 
Research Alliance (CARRA) began enrolling patients 
that met the International League of Associations for 
Rheumatology (ILAR) criteria for JIA and has grown to 
involve more than 70 member sites in the United States 
and Canada [15]. Eligible Registry patients must have 
been diagnosed with JIA prior to age 16 and be younger 
than 21 at the time of enrollment. Data are collected and 
uploaded to the Registry at the time of enrollment and 
then at study visits in the context of routine clinical care 
at 6 month intervals (+/− 3 months). Unscheduled study 
visits allow for data collection in the event of medica-
tion initiation. Clinic information is collected at each 
visit including patient/parent reported outcomes. Col-
lection of active joint count (JC) did not include the spe-
cific joint(s) with active arthritis. Informed consent was 
obtained from all Registry participants.

Study patients included those with a primary rheuma-
tologic diagnosis of JIA who were treated with and then 
discontinued methotrexate and/or a biologic DMARD. 
Patients who subsequently received an intraarticular 
joint injection without starting a DMARD (IAS group) or 
restarted either methotrexate or a biologic DMARD for 
treatment of JIA (systemic treatment group) were identi-
fied. Patients were excluded if the reason for restarting a 
systemic medication was uveitis or if they received both 
IAS and restarted a DMARD at the same visit. Patients 
with systemic JIA were also excluded due to the poten-
tial for medications to be restarted for extraarticular fea-
tures of their disease. To assess clinical data at the time 
of arthritis flare, only patients whose joint injections or 
initiation of a DMARD coincided with study visit were 
included.

The success of IAS was inferred from the absence of 
subsequent DMARD use. This was assessed at the next 
two study visits following the IAS (i.e., approximately 
6 and 12 months later). The primary outcome was the 
proportion of patients failing treatment with IAS and is 
reported along with 95% confidence intervals (CIs).

Statistical analyses were conducted using SAS 9.4 [Cop-
yright (c) 2016 by SAS Institute Inc., Cary, NC, USA]. The 
study was approved by the Institutional Review Board at 
Penn State College of Medicine (STUDY00014208).

Results
Data collected from the inception of the Registry (July 
2015) to December 2019 were included. During that time 
the CARRA Registry had enrolled 7803 patients with JIA. 
There were 6765 patients (87%) who were treated with a 
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systemic DMARD. Of those patients, 1151 (17%) discon-
tinued systemic treatment during the course of their fol-
low-up. There were 371 patients who either received an 
intraarticular steroid injection (61 patients) or restarted 
systemic treatment for treatment of JIA (310 patients). 
After excluding patients whose IAS injection or initiation 
of systemic therapy did not occur at a study visit, the total 
number of patients was 185 with 46 in the IAS group and 
139 in the systemic treatment group. Characteristics of 
this group are presented in Table 1. At least 1 follow up 
visit occurred for 39 of the 46 patients in the IAS group 
and 2 follow up visits occurred for 30 of the subjects 
(Fig. 1).

There were no differences in sex; age at diagnosis; his-
tory of uveitis; history of methotrexate use; or ANA, 

RF, CCP, or HLA-B27 status noted between the IAS 
and systemic treatment groups. The systemic treatment 
group had a higher proportion of patients who had pre-
viously been treated with at least one biologic DMARD 
(p < 0.001). The difference in the proportion of JIA sub-
types was not different when all patients were included. 
However, if subtypes with small numbers (psoriatic, 
enthesitis-related, undifferentiated) were excluded and 
only oligoarticular and polyarticular JIA patients were 
included then the difference was significant (p  < 0.05), 
with the systemic treatment group having a higher pro-
portion of patients with polyarticular JIA. There was also 
no difference in the age at the time of flare between the 
two groups (13.1 for IAS vs 13.5 for systemic treatment, 
p = 0.57).

Table 1 Demographic and clinic data for all patients requiring treatment with intraarticular steroids (IAS) or systemic treatment

*Patients were allowed to identify as more than 1 race thus the sum of percents is greater than 100. **p=0.0157 when psoriatic, enthesitis-related arthritis and 
undifferentiated arthritis were excluded

Category Total n (% or mean) IAS n (%) Systemic 
Treatment n 
(%)

p-value

All 185 (100%) 46 (25%) 139 (75%)

Sex Male 46 (25%) 12 (26%) 34 (24%) 0.82

Female 139 (75%) 34 (74%) 105 (76%)

Age at Diagnosis (years) 7.3 (4.7) 7.1 (4.7) 7.4 (4.7) 0.72

Race* White 160 (86%) 42 (91%) 118 (85%) 0.78

Black, African American, African, or Afro-Caribbean 5 (3%) 2 (4%) 3 (2%)

Hispanic, Latino, or Spanish origin 14 (8%) 3 (7%) 11 (8%)

Asian 6 (3%) 0 (0%) 6 (4%)

Middle Eastern/North African 1 (1%) 1 (2%) 0 (0%)

Native American, American Indian or Alaskan Native 1 (1%) 0 (0%) 1 (1%)

Native Hawaiian or Other Pacific Islander 1 (1%) 0 (0%) 1 (1%)

JIA subtype Oligoarticular 77 (42%) 27 (59%) 50 (36%) 0.07**

Polyarticular 78 (42%) 14 (30%) 64 (46%)

Psoriatic 15 (8%) 4 (9%) 11 (8%)

ERA 12 (6%) 1 (2%) 11 (8%)

Undifferentiated 3 (2%) 0 (0%) 3 (2%)

ANA Negative 98 (53%) 21 (46%) 77 (55%) 0.25

Positive 87 (47%) 25 (54%) 62 (45%)

RF Negative 178 (96%) 46 (100%) 132 (95%) 0.2

Positive 7 (4%) 0 (0%) 7 (5%)

CCP Negative 178 (96%) 45 (98%) 133 (96%) 0.68

Positive 7 (4%) 1 (2%) 6 (4%)

B27 Negative 171 (92%) 42 (91%) 129 (93%) 0.75

Positive 14 (8%) 4 (9%) 10 (7%)

Uveitis No 159 (86%) 37 (80%) 122 (88%) 0.21

Yes 26 (14%) 9 (20%) 17 (12%)

Methotrexate No 8 (4%) 3 (7%) 5 (4%) 0.41

Yes 177 (96%) 43 (93%) 134 (96%)

Biologic No 49 (26%) 22 (48%) 27 (19%) < 0.001

Yes 136 (74%) 24 (52%) 112 (81%)
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Clinical data showed that the systemic treatment 
group had a higher joint count, physician global assess-
ment, cJADAS (clinical Juvenile Arthritis Disease 
Activity Score), and Childhood Health Assessment 
Questionnaire (CHAQ) score at the time of treat-
ment. When the entire cohort of patients (n  = 185) 
was restricted to patients with a joint count of one at 
the time of flare (n = 70), 50% of the patients (35/70) 
received systemic treatment despite there being no sta-
tistically significant difference in cJADAS at the time 
of flare (p = 0.3) compared to those that received IAS.

Of the 46 patients in the IAS group, 39 (85%) had 
1 follow-up visit and 30 (65%) had 2 follow-up visits. 
The 7 patients with no 6 month follow-up had a lower 
physician global assessment than those with follow-up 

(1.5 vs 2.7, p  < 0.05) while the 16 without a 12 month 
follow-up visit had lower patient global assessment 
(1.2 vs 2.8, p < 0.05) and a lower proportion with bio-
logic exposure (25% vs 67%, p < 0.05). The remaining 
demographic and clinical variables for patients without 
follow up were not statistically significantly different.

The mean time to first and second follow-up visits 
was 5.4 months and 11.2 months, respectively. At the 
first follow-up visit, 19 patients restarted a systemic 
medication for treatment of JIA; thus the proportion 
restarting treatment at 6 months was 49% (95% CI: 
32–65%). At the second follow-up visit 21 of the 30 
patients had restarted systemic treatment giving a pro-
portion restarting treatment by 12 months of 70% (95% 
CI: 51–85%) as shown in Table 2.

Fig. 1 Flowchart showing numbers of subjects who met inclusion criteria and were treated with IAS at a study visit and then had follow up at 6 
and 12 months
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Among patients in the IAS group, those who failed 
by 6 months had a higher proportion of any prior 
exposure to a biologic DMARD (79% vs 35%, p < 0.01). 
A similar difference in the proportion of patients 
who had exposure to a biologic was also seen at 
12 months (81% vs 33%, p < 0.05). Alternatively stated, 
for patients with no prior biologic use, the proportion 
that restarted systemic treatment after IAS was 24% 

(4/17) at 6 months and 40% (4/10) at 12 months, which 
is much lower than for patients with prior biologic 
use (68% at 6 months [p < 0.01] and 85% at 12 months 
[p < 0.05]) (Table 3).

There were no statistically significant differences 
between those who failed IAS and those who did 
not fail with regards to sex, age at diagnosis, ANA/
RF/CCP/B27 status, history of uveitis, or time since 

Table 2 Demographic and clinic data for the subset of patients treated with IAS (n = 39) and had at least once follow up comparing 
those who failed treatment with IAS and restarted a systemic medication with those who did not fail. RF, CCP, and B27 were left off due 
to the small number of positives. All were non-significant. *p > 0.05 when psoriatic, ERA and undifferentiated JIA were excluded

6 month follow up

Total(n, %) Failedn, % No failn, % p-value
All 39, 100% 19, 49% 20, 51%

Sex Male 9, 23% 5, 26% 4, 20% 0.72

Female 30, 77% 14, 74% 16, 80%

Age at Diagnosis (years) 7.28 (4.59) 6.7 (3.8) 7.8 (5.2) 0.48

JIA subtype Oligoarticular 22, 56% 10, 53% 12, 60% 0.63*

Polyarticular 13, 33% 7, 37% 6, 30%

Psoriatic 3, 8% 1, 5% 2, 10%

ERA 1, 3% 1, 5% 0, 0%

Undifferentiated 0, 0% 0, 0% 0, 0%

ANA Negative 19, 49% 10, 53% 9, 45% 0.63

Positive 20, 51% 9, 47% 11, 55%

Uveitis No 32, 82% 14, 74% 18, 90% 0.24

Yes 7, 18% 5, 26% 2, 10%

Methotrexate No 1, 3% 0, 0% 1, 5% 1

Yes 38, 97% 19, 100% 19, 95%

Biologic No 17, 44% 4, 21% 13, 65% < 0.01

Yes 22, 56% 15, 79% 7, 35%

12 month follow up
Total(n, %) Failedn, % No failn, % p-value

All 30, 100% 21, 70% 9, 30%

Sex Male 5, 17% 4, 19% 1, 11% 1

Female 25, 83% 17, 81% 8, 89%

Age at Diagnosis (years) 7.1 (4.5) 7.7 (4.2) 5.6 (5.1) 0.29

JIA subtype Oligoarticular 16, 53% 11, 52% 5, 56% 1*

Polyarticular 11, 37% 7, 33% 4, 44%

Psoriatic 2, 7% 2, 10% 0, 0%

ERA 1, 3% 1, 5% 0, 0%

Undifferentiated 0, 0% 0, 0% 0, 0%

ANA Negative 18, 60% 12, 57% 6, 67% 0.7

Positive 12, 40% 9, 43% 3, 33%

Uveitis No 25, 83% 17, 81% 8, 89% 1

Yes 5, 17% 4, 19% 1, 11%

Methotrexate No 1, 3% 0, 0% 1, 11% 0.3

Yes 29, 97% 21, 100% 8, 89%

Biologic No 10, 33% 4, 19% 6, 67% < 0.05

Yes 20, 67% 17, 81% 3, 33%
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discontinuing last treatment. There were no statisti-
cally significant differences in the clinical data avail-
able at the time of IAS injection found between those 
who did and did not fail IAS for treatment of flare. 
There was a non-significant difference in joint counts 
at time of flare, with higher joint counts in those 
that failed treatment with IAS (p = 0.06 at 6 months, 
p = 0.09 at 12 months).

Discussion
For children with JIA who flare after discontinuing treat-
ment with a systemic medication, IAS injections are an 
option that may eliminate or delay the need to restart 
systemic medications. This study is the first to report on 
the proportion of patients who restart a systemic medica-
tion after being treated with IAS.

In our study, the majority of patients who required 
treatment after discontinuing a systemic medication were 
treated with a systemic medication (139/185) which is 
consistent with what has been reported by other groups 
[13, 14]. The higher cJADAS, joint count, and physician 
global assessment in this group treated with systemic 
medications suggest that disease activity at the time of a 
flare is a determinant of the treatment of choice. How-
ever, the finding that 50% of the patients with only a sin-
gle joint involved were treated with systemic medication 
and that the cJADAS was not statistically significantly dif-
ferent between the two groups suggests that factors other 
than disease activity also contribute to the decision to use 
a systemic treatment. Physicians may have made treat-
ment decisions based on the specific joint involved, avail-
ability of certain steroid preparations, and the success of 
prior injections in a given joint. Prior studies have dem-
onstrated that these and other factors may contribute to 
the success of treatment with IAS [16–18]. It is also pos-
sible that the patients’ and/or caregivers’ familiarity with 
a previously used medication may ameliorate some of the 
hesitancy that is commonly encountered at the initiation 
of treatment with methotrexate or biologics.

Of the variables analyzed, only a history of biologic 
use was associated with failure of IAS. Biologics are typi-
cally used in patients who have either failed methotrex-
ate or have clinical features at presentation that have 
been shown to predict methotrexate failure [1, 19, 20]. 

We suspect that the association of biologic use with IAS 
failure is indicative of the presence of a more aggressive 
disease process in a subset of patients which limits the 
clinical response to methotrexate and IAS.

Additionally, the observation that the distribution of 
JIA subtypes was not different between the group that 
failed IAS treatment for flare and those who did not fail 
seems to support the evolving hypothesis that the bio-
logic phenotype may be more important for treatment 
decisions than the clinical phenotype in some patients 
[21]. The data do not allow us to determine whether the 
reason for IAS failure was due to arthritis resistant to IAS 
or accumulation of new joints after IAS. However, from a 
patient’s perspective this differentiation may not matter, 
since either scenario would lead to restarting systemic 
therapy.

The results of this analysis should be immediately 
impactful for pediatric rheumatologists as well as 
patients and their families. Patients who previously 
required a biologic DMARD for treatment of JIA who 
flare after discontinuing treatment should restart their 
biologic DMARD due to the high rate of failure of 
treatment with an IAS injection. Conversely, patients 
that were treated with methotrexate without the need 
for a biologic DMARD are good candidates for treat-
ment with an IAS injection. This treatment approach 
would likely be well received by children and their 
families, especially considering the high frequency of 
methotrexate associated morbidity.

The greatest strength of this study is the large sample 
size contained within the CARRA Registry. There are 
some important limitations in this study. The Registry 
does not collect detailed information about medical 
decision making. There is also no indication of which 
joint is involved or which steroid dose and prepara-
tion were used for injections. Prior studies have shown 
variability in joint specific response to IAS with knees 
and wrists responding better than ankles and midfoot 
joints [18, 22]. Unfortunately, due to the lack of con-
sistent availability of triamcinolone hexacetonide in 
the past decade, it is likely that some patients in this 
cohort received injections with the shorter-acting tri-
amcinolone acetonide, potentially introducing bias 
into the results. Future studies should control for the 
specific joint, steroid preparation, and dose of steroid 
[23]. We also did not account for NSAID use given the 
frequent use of NSAIDs as needed, for brief periods of 
time, and for non-rheumatologic reasons (menstrual 
cramps, headaches etc.). Additionally, the CARRA 
Registry does not systematically collect data about 
NSAID use. The generalizability of these results are 
limited by the fact that the patients treated with IAS 
appeared to have less active disease at the time of 

Table 3 Proportion of patients who restarted systemic 
treatment after IAS injection

*p < 0.01, ** p < 0.05

6 months* 12 months**

Prior biologic use 0.68 (15/22) 0.85 (17/20)

No biologic 0.24 (4/17) 0.40 (4/10)

Total 0.49 (19/39) 0.7 (21/30)
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flare. A limited number of patients had lab data avail-
able at the time of IAS injection which limited our 
ability to evaluate the differences in biomarkers, such 
as ESR. Nevertheless, this is the first report on this 
topic and these results should help facilitate discus-
sion between patients, families and providers when 
faced with certain treatment decisions. While these 
results are informative, more data are needed to deter-
mine the most appropriate treatment of disease flares 
in patients with JIA flares who have been in a state of 
inactive disease.

In summary, a subset of patients with JIA who flare 
after discontinuing systemic medication may be success-
fully treated with IAS without needing to restart systemic 
medication. Patients with more benign disease course, 
indicated by the lack of a need for a biologic, may be bet-
ter candidates for IAS treatment. Improved understand-
ing of the biologic processes and heterogeneity in JIA 
may improve our ability provided targeted treatment.

List of abbreviations: JIA, Juvenile Idiopathic Arthri-
tis. DMARD, Disease modifying anti-rheumatic drugs. 
IAS, Intraarticular steroid. CARRA, Childhood Arthritis 
Rheumatology Research Alliance. ILAR, International 
League Against Rheumatism. JC, Joint count. cJADAS, 
Clinical Juvenile Arthritis, Disease Activity Score. ANA, 
Antinuclear Antibodies, RF, Rheumatoid Factor. CCP, 
Cyclic Citrullinated Peptide.
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