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Objective. We examine levels of candidate blood-based biomarkers (CBBs) in patients with juvenile idiopathic
arthritis (JIA) treated with tofacitinib.

Methods. Patients with JIA who participated in clinical trial NCT02592434 received tofacitinib from baseline to
week 18. Serial serum samples were assayed for CBBs (S100A8/9, S100A12, interleukin-18 [IL-18], serum amyloid A,
resistin, vascular endothelial growth factor, angiopoietin-1, angiopoietin-2, matrix metalloproteinase 8 [MMP8],
MMP2, tissue inhibitor of metalloproteinases 1, leptin, chemokine [C-X-Cmotif] ligand 9, soluble IL-2 receptor, intercel-
lular adhesionmolecule 1, soluble tumor necrosis factor receptor, IL-6, IL-23, monocyte chemotactic protein 1, chemo-
kine [C-C motif] ligand 18 [CCL18], and CCL20). Association of CBBs with JIA response to treatment from baseline to
week 18 were assessed.

Results. This study included 166 patients with polyarticular-course JIA. Paired serum samples from 143 patients
were available at both baseline and week 18. Thirty-five percent (50 of 143) of patients had a JIA-American College of
Rheumatology 90 (JIA-ACR90) level improvement, whereas 90, 121, and 137 (63%, 85%, and 96%) achieved
JIA-ACR70, 50, and 30 improvement at week 18. Despite small numerical differences by JIA category, there were no
baseline CBB values that independently predicted a decrease in Juvenile Arthritis Disease Activity Score (JADAS-27)
or JIA-ACR90 response by week 18. Decrease in resistin level (baseline to week 18) was significantly associated with
week 18 improvement in JADAS-27 and JIA-ACR90 response after adjusting for age, sex, JIA disease duration, and
baseline resistin (r2 0.79, SE 0.070, P < 0.01, and odds ratio [95% confidence interval] 1.134 [1.018–1.264]). HLA-B27
positivity was significantly associated with not achieving a JIA-ACR90 response at week 18 (P = 0.0097).

Conclusion. Among the CBBs included, only resistin was significantly associated with treatment response, and no
CBB was identified that forecasts JIA improvement after initiation of tofacitinib. The association of HLA-B27 positivity
with lower response to tofacitinib in JIA is intriguing and merits further study.
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INTRODUCTION

Juvenile idiopathic arthritis (JIA) is among the most common
chronic rheumatic diseases of childhood. Adopted worldwide,
the International League against Rheumatism classification rec-
ognizes seven distinct categories of JIA, informed by the number
of joints involved, existence of extra-articular features such as
fever or psoriasis, and the presence of certain laboratory markers
such as HLA-B27 and rheumatoid factor (RF), respectively.1

Diverse immunologic pathways are currently implicated in the
development of the various JIA categories.2 Despite this
advancement in the understanding of JIA immunopathology and
the common treatment with biologic therapy that target certain
cytokines, B cells, T cells, or signaling pathways involved in
inflammation, much-desired personalized treatment regimens for
JIA remain elusive. Indeed, current treatment guidelines for JIA
recommend treatments that are predominantly based on JIA
category, inflammation of certain joints, and the occurrence of
some extra-articular features such as uveitis.3

Tofacitinib, a JAK inhibitor (JAKi), is among the newer
approved advanced medications for the treatment of JIA.3,4

Tofacitinib acts by inhibiting a large number of cytokines, chemo-
kines, and growth factors via mostly targeting the JAK1 and JAK3
signaling pathways. In a double-masked, placebo-controlled ran-
dom withdrawal clinical trial, tofacitinib was found to be beneficial
for the treatment of JIA.5 In brief, among 184 patients with
polyarticular forms of JIA receiving tofacitinib at now-approved
dosages, there was improvement at JIA-American College
of Rheumatology (ACR) 30 and 70 levels6 in 77% and 51% of
patients, respectively, during the 18-week open-label part 1 of
the study. At week 18, 142 patients who had improved on
open-label tofacitinib entered the placebo-controlled double-
masked 26-week withdrawal part 2 of the study, where 51% con-
tinued tofacitinib and 49% newly received placebo. The JIA flare
rate was statistically significantly lower in patients who continued
tofacitinib (29%) than those newly receiving placebo (53%) after
week 18.5

Despite advances in the understanding of JIA pathophysiol-
ogy, and the growing use of biologic or small molecule therapies
for the management of JIA, personalized treatments remain elu-
sive. Tofacitinib inhibits a large number of markers of

inflammation.7 Previously proposed candidate biomarkers of JIA
probe pathways involving peripheral inflammatory cytokines
including interleukin-6 (IL-6), IL-1, IL-18, and the IL-12/IL-23
axis.8–10

Therefore, the objectives of our study were to investigate
whether these candidate blood-based biomarkers (CBBs) when
measured before starting tofacitinib can anticipate response to
treatment and whether there are differences in changes in CBB
levels over time between tofacitinib responders compared with
nonresponders in patients with JIA.

PATIENTS AND METHODS

Patients. For this exploratory study, we used longitudinal data
and available serum samples from the phase 3 placebo-controlled
randomized withdrawal clinical trial in JIA (NCT02592434).5 In brief,
all patients received tofacitinib twice daily from baseline to week
18 with samples collected at baseline, ie, just before the start of
tofacitinib, and at week 18. The patients continued their stable
background immunotherapies, which included methotrexate
(≤25 mg per week or ≤20 mg/m2 per week) and oral glucocorti-
coids (≤0.2 mg/kg per day of prednisone equivalent or ≤10 mg
per day). In this study, we only included the 166 patients aged
2 to <18 years with JIA who had serum samples available for addi-
tional analysis. Our six JIA categories of interest included polyarticu-
lar RF-positive JIA (PJIA-RF+), polyarticular RF-negative JIA (PJIA-
RF−), extended oligoarticular JIA (exo-JIA), juvenile psoriatic arthritis
(JPsA), enthesitis-related arthritis (ERA), and systemic JIA without
active systemic features (SJIA). Only 143 patients had paired serum
samples available from baseline and week 18. All included serum
samples were consented for use in additional research. This study
was approved by the Institutional Review Board of Cincinnati Chil-
dren’s Hospital Medical Center (CCHMC) (IRB# 2021-0465). The
data that support the findings of this study are available from the
corresponding author upon reasonable request.

Outcome measures of interest. Treatment responses
were defined by the change in the Juvenile Arthritis Disease Activ-
ity Score 27 (JADAS-27) and as per the JIA-ACR improvement
criteria between the start of tofacitinib at baseline and week 18.
Both the JADAS-27 and JIA-ACR response criteria are widely
accepted measures for assessing JIA activity and treatment
effects in JIA.11,12

The JADAS-27 is a composite measure of disease activity
that measures disease activity based on a 27-joint count and
C-reactive protein (CRP) level.12,13 The JADAS is composed of
1) the physician global assessment (PGA) of JIA disease activity
measured on a visual analogue scale (VAS) (range: 0–10; 0, no
activity); 2) a VAS of parent/patient global assessment of overall
well-being (Pat-GA; range: 0–10; 0, very well; 10, very poor); 3)
the number of active joints, ie, with swelling or, in absence of
swelling, limited range of motion plus pain on motion or palpation;

SIGNIFICANCE AND INNOVATIONS
• Biomarkers measured in the serum before tofaciti-

nib initiation have limited utility in anticipating
response to JAK inhibition in polyarticular-course
juvenile idiopathic arthritis (JIA).

• HLA-B27 positivity may be a biomarker for children
with JIA with lower likelihood of improving with tofa-
citinib treatment. However, similar findings from
larger cohorts of adults with arthritis are lacking.
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and 4) a measure of inflammation—here, the CRP (in mg/L,
normalized to range 0–10). The JADAS-27 score ranges from
0 to 57 with higher scores indicating more active disease (high,
>8.5; moderate, 3.9–8.5; low, 1.1–3.8; inactive disease, ≤1).12,13

Using the criteria for improvement of JIA, a JIA-ACR90
response reflects profound improvement of disease. It is
defined as ≥90% improvement in 3 out of 6 JIA core set vari-
ables (CSVs) with no more than one of the remaining CSVs
worsening by ≥30%. The CSVs are 1) active joint count; 2) num-
ber of joints with limited range of motion; 3) PGA; 4) Pat-GA; 5)
measure of functional ability, often using the Childhood Health
Assessment Questionnaire Disability Index (CHAQ-DI)14; and
6) measure of inflammation (CRP) or erythrocyte sedimentation
rate (ESR).12

CBB selection and measurement. CBBs were selected
based on their known involvement in pathogenic pathways in
inflammatory arthritis (Table 1). Our study used stored peripheral
venous blood samples collected at baseline (before starting tofa-
citinib treatment) and at week 18. Whole blood was collected
per participant per time point, and samples were then stored at
room temperature until clotted (�30–45 minutes). After clotting,
samples were centrifuged at 1,500g to 2,000g for 10 minutes in
a refrigerated centrifuge (2–8�C). Serum samples were frozen at
−70�C to −80�C in a nondefrosting freezer within 30 minutes of
centrifugation. Serum samples remained frozen until their
use in this study. The CBBs were quantitated using custom-
made Luminex Human Magnetic Assay (24-PLEX) and enzyme-
linked immunosorbent assay. Measurements were performed by
the Rheumatology Research Flow Cytometry Core using previ-
ously described methodology.33–35 Briefly, duplicate samples

were incubated with antibody coated beads overnight at 4�C with
shaking. Plates were washed twice, and the secondary antibody
was added. Then, the samples were incubated at room tempera-
ture for 1 hour with shaking. Streptavidin-R- Phycoerythrin was
then added directly to the secondary antibody and incubated for
30 minutes at room temperature with shaking. The plates were
again washed, and 150 μL of sheath fluid was added with shaking
for 5 minutes before detection with the Multiplex Analyzer
(Millipore Sigma, Darmstadt, Germany). Concentrations were cal-
culated from standard curves using recombinant proteins. CBBs
were measured in pg/mL, except for serum amyloid A (SAA),
which was measured in ng/mL.

Statistical analysis. Summary statistics were performed
for demographics (sex, race, ethnicity, and age at diagnosis), clin-
ical parameters, and CBBs at baseline and at week 18. Sex, race,
and ethnicity were self-reported. Clinical parameters included
concurrent JIA medication treatment, disease duration, baseline
JADAS-27, and HLA-B27 positivity status. Demographics, clinical
parameters, and CBBs were subanalyzed by JIA category,
treatment response (change in JADAS-27 and JIA-ACR90
level improvement yes/no), and CBB level change from base-
line to week 18. Changes in JADAS-27 and CBB levels were
defined as the absolute difference in values at baseline and
week 18.

Categorical and noncategorical measures were summarized
as frequencies (with percentages), and as means or medians
(with SD or interquartile ranges [IQRs]), respectively. For univariate
and two-group comparisons, chi-square or Fisher’s exact test
were used for categorical variables, while Wilcoxon’s rank sum
or Kruskal–Wallis tests were used for continuous variables, as
appropriate.

CBB values below lower limit to quantification (LLOQ) were
imputed using the LLOQ value. CBB values above the upper limit
of quantification (ULOQ) were imputed using the ULOQ values.
Before use in statistical analyses, CBB quantities were log10
transformed to minimize outlier related statistical complication.
Linearity and collinearity of the CBB were also assessed. The
Spearman correlation between treatment responses and CBB
values (at baseline, and the changes from baseline to week 18)
were evaluated as appropriate.

To determine the association between baseline JADAS-27
and CBBs (at baseline and the changes from baseline to week
18), simple linear regression was used. Multiple linear regression
using a stepwise selection procedure was used to determine the
strength of the association between baseline JADAS-27 and
log10-transformed CBBs (at baseline, and the changes from
baseline to week 18) adjusting for JIA category, demographics
(age, sex, race), and disease duration.

Comparisons were also made between the JIA-ACR90
responders and nonresponders at week 18 by demographics,
clinical parameters, and CBB levels. The association between

Table 1. CBBs of interest implicated in JIA, rheumatoid arthritis,
and other immune-mediated arthritides*

Pathway involved in
immune-mediated arthritides Selected CBBs

Innate immunity activation S100A8/9, S100A12, IL-18,
SAA, resistin15–18

Endothelial dysfunction VEGF19

Angiogenic activity in
synovial tissue

Ang-1, Ang-220

Tissue and extracellular
matrix degeneration

MMP2, MMP8, TIMP-1, leptin21–23

Interferon induced pathways CXCL924

T and B cell activation sIL2r-α, ICAM-125,26

Cytokine activity sTNFr, IL-6, IL-2310,27–29

Trafficking of immune cells
to sites of inflammation

MCP-1, CCL18, CCL2, CCL2030–32

* Ang, angiopoietin; CBB, candidate blood-based biomarkers; CCL,
chemokine (C-C motif) ligand; CXCL9, chemokine (C-X-C motif)
ligand 9; ICAM-1, intercellular adhesion molecule 1; IL, interleukin;
JIA, juvenile idiopathic arthritis; MCP-1, monocyte chemoattractant
protein-1; MMP, matrix metalloproteinase; SAA, serum amyloid A;
sIL2r, soluble interleukin-2 receptor; sTNFr, soluble tumor necrosis
factor receptor; TIMP-1, tissue inhibitor matrix metalloproteinase-
1; VEGF, vascular endothelial growth factor.

TOFACITINIB RESPONSE BIOMARKERS IN JIA 1725
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JIA-ACR90 response at week 18 and CBBs (at baseline and the
changes from baseline to week 18) were determined by logistic
regression analyses. Using stepwise logistic regression
procedures, important CBBs associated with JIA-ACR90
response were first identified within each inflammatory pathway
(Table 1) and then included with important CBBs identified from
the other probed inflammatory pathways, both after adjusting for
JIA category, baseline JADAS-27, demographics (age, sex, race),
and disease duration. All stepwise selection procedures
employed an entry criterion of 0.25 and a stay criterion of 0.15
to select CBB variables for inclusion in the final model. All logistic
regression involving JIA categories used Firth correction to miti-
gate data sparsity. Sensitivity analyses were performed excluding
patients with SJIA at baseline and at week 18. Since this was an
exploratory investigation, no multiple comparison procedures
were applied. Statistical analyses were performed using
SAS/STAT version 15.1, and two-sided P values <0.05 were
deemed statistically significant.

RESULTS

Patient baseline characteristics. The 166 patients
included in this study constituted a subset of patients participat-
ing in the clinical trial.5 As shown in Table 2, our patients were pre-
dominantly White (89%), not Hispanic (77%), and female (75%).
The median age was 13 years (IQR 9–15). Median duration of dis-
ease and baseline JADAS-27 were both higher in patients with
SJIA compared with other JIA categories. However, all
166 patients had high baseline disease activity by JADAS-27
exceeding a value of 8.5. Furthermore, there were no differences
between JIA categories by baseline ESR and CRP. The median
baseline CHAQ-DI score was 0.8 (IQR 0.3–1.4). Among patients
also taking methotrexate (113 of 166), treatment was highest in
those with PJIA-RF− (66 of 83, 80%) and PJIA-RF+ (19 of
27, 70%) compared with those in other JIA categories
(chi-square; P = 0.006). Fifty-one patients were treated with glu-
cocorticoids, most frequently patients with SJIA (5 of 7, 71%) than
those in other JIA categories (chi-square; P = 0.0010).

Of the 166 patients, 143 (86%) had paired serum samples
available from baseline and week 18. There were no differences
in age, sex, race, and ethnicity between the initial study cohort
(n = 166) and these 143 patients (Supplementary Table 1).

CBB levels at baseline by JIA category and in relation
to disease activity. At baseline, median levels of only a few
CBBs differed among JIA categories (Table 3 and Supplemen-
tary Table 2). For CBBs associated with innate immunity activa-
tion, patients with SJIA showed the highest median levels of
S100A12 and IL-18, whereas resistin was highest in patients
with JPsA. Intercellular adhesion molecule-1 and CCL20 were
also higher in patients with SJIA compared with those in the
other JIA categories. Vascular endothelial growth factor, a

marker of endothelial dysfunction, was highest in JPsA. The
cytokines, soluble tumor necrosis factor receptor (sTNFr) and
IL6, were highest in patients in the PJIA-RF− and PJIA-RF+ cat-
egories compared with those in other JIA categories. There
were no baseline differences by JIA categories in the other
CBBs, including those probing for synovial tissue angiogenic
activity, tissue and extracellular matrix degeneration, and inter-
feron induced pathways.

At baseline, there were no more than weak associations
between CBB levels and the JADAS-27. The strongest correla-
tions were observed for IL-6 (Spearman r = 0.26, P = 0.002),
CXCL9 (Spearman r = 0.20, P = 0.015), IL-18 (Spearman
r = 0.18, P = 0.028), and SAA (Spearman r = 0.18, P = 0.03),
respectively (Supplementary Table 3). All other tested CBBs did
not show a significant correlation with baseline JADAS-27.
Specifically, there was no correlation of baseline JADAS-27 with
baseline levels of the markers of endothelial dysfunction, synovial
tissue angiogenic activity, tissue and extracellular matrix degener-
ation, T and B cell activation, and inflammatory cell chemotaxis
(Supplementary Table 3).

Association of CBB levels with treatment response
at week 18. For the 143 patients with available samples at
baseline and week 18, we compared treatment response to tofa-
citinib considering reduction (improvement) of JADAS-27 and
JIA-ACR90 responses from baseline to week 18. There was no
significant difference between groups in concomitant glucocorti-
coid or methotrexate treatment by JIA-ACR90 response status
(Supplementary Table 4).

Multiple linear regression analyses showed that reduction
in resistin levels from baseline to week 18 was associated with
improvement in JADAS-27 after adjusting for differences in
baseline resistin and other covariates (r2 = 0.79, SE 0.070,
P <0.01) (Supplementary Table 5). Partial regression plot of the
change in resistin and change in JADAS-27 from baseline to
week 18 showed that a greater reduction in resistin level was
associated with a greater improvement in JADAS-27
(Figure 1). Partial regression plot of the change in S100A12
levels also showed positive association with greater change in
JADAS-27 from baseline to week 18 (Figure 2 and Supplemen-
tary Table 6). Change in the levels of other CBBs did not show
significant associations with change in JADAS-27 from baseline
to week 18.

Baseline characteristics and CBB levels of the patients who
achieved a JIA-ACR90 response compared with JIA-ACR nonre-
sponders are shown in Supplementary Table 4. At week
18, 50 (50 of 143, 35%) patients achieved JIA-ACR90 level
improvement, and 90, 121, and 137 patients (63%, 85%, and
96%) achieved JIA-ACR70, 50, and 30 level improvement,
respectively. JIA-ACR90 level response was more common
among girls (42 of 106, 39.6%) compared with boys (8 of
37, 8.1%). There were no significant differences in CBB levels
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at baseline or at week 18 by JIA-ACR90 response status.
(see Supplementary Figure 1).

Among the 21 patients testing positive for HLA-B27, only
2 patients achieved a JIA-ACR90 level response (2 of 21, 10%) com-
pared with 46 HLA-B27–negative patients (46 of 115, 40%). The JIA
categories of these 21 patients with positive HLA-B27 status were
as follows: 10 patients with PJIA-RF−, 2 patients with exo-JIA,
7 patients with ERA, 1 patient with JPsA, and 1 patient with SJIA.

Multiple logistic regression analyses showed that reduction
of resistin levels from baseline to week 18 was associated with
higher odds of achieving a JIA-ACR90 response at week
18 after adjusting for baseline resistin (odds ratio 1.134; 95%
confidence interval 1.018–1.264). Change in the other CBB
levels did not show significant associations with achieving JIA-
ACR90 response by week 18. We excluded consideration of
HLA-B27 status from the multivariable analyses because it
caused a zero-cell issue (Table 2).

Sensitivity analyses. Sensitivity analyses conducted
excluded patients with SJIA (baseline: n = 7, week 18: n = 4 of
143; see Supplementary Table 7) and yielded similar findings in
CBB associations with treatment response. The effect of reduc-
tion in resistin remained significant in the sensitivity analyses when
applying the same multiple regression. Our sensitivity analyses
also found that HLA-B27 status was significantly associated with
JIA-ACR90 nonresponse at week 18 (Supplementary Table 4
and Supplementary Table 8).

DISCUSSION

To promote precision treatment in children with
polyarticular-course JIA, we measured CBBs in the serum
before starting tofacitinib at approved dosages and investigated
whether these CBBs can anticipate response to treatment and
how CBB levels change in tofacitinib responders compared
with nonresponders over time in patients with JIA. Our results
show that CBB levels do not provide strong actionable informa-
tion as to whether patients with JIA will respond to tofacitinib.
Furthermore, our analyses suggest that HLA-B27 positivity is
associated with not achieving a JIA-ACR90 response to tofaci-
tinib treatment.

The reported positive associations of JADAS-27 with
IL-6, IL-18, and SAA are in accordance with prior research
showing marginal correlations. Serum IL-6 levels have been
shown to be positively correlated with the extent and severity
of joint involvement, ESR, and CRP in patients with RF+/RF−
PJIA and exo-JIA.36 Likewise, serum IL-18 levels are posi-
tively correlated with disease activity measures in patients
with SJIA, PJIA-RF− or RF+, and oligoarticular JIA.15 Simi-
larly, SAA concentrations were reported to positively corre-
late with JIA disease activity in the past.16 In our study, we
found associations between disease activity and the afore-
mentioned CBBs to be weaker than previously reported. This
might be explained by the heterogeneity of our population
with JIA and the difference in the size of the prior studies
compared to ours.

Figure 1. Partial regression plot of the change in resistin compared
to change in JADAS-27 from baseline to week 18. ACR, American
College of Rheumatology; JADAS, Juvenile Arthritis Disease Activity
Score; JIA, juvenile idiopathic arthritis.

Figure 2. Partial regression plot of the change in S100A12 levels
shows a positive association with greater change in JADAS-27 from
baseline to week 18. ACR, American College of Rheumatology;
JADAS, Juvenile Arthritis Disease Activity Score; JIA, juvenile idio-
pathic arthritis.
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Although considered an adipokine, resistin is also expressed
in macrophages and plays important roles in systemic inflamma-
tion; resistin appears to be a predominant proinflammatory
protein associated with both acute and chronic inflammation37

and signals through the MAP-kinase pathway, promotes angio-
genesis and synovial inflammation, and induces cartilage destruc-
tion.38 Compared with healthy controls, patients with rheumatoid
arthritis and JIA have higher serum and synovial fluid levels of
resistin, especially with high disease activity.17,39 Notably, our
study of JIA biomarkers using whole-blood gene-expression
profiles from the same clinical trial participants also reported that
patients with JIA with strongly up-regulated MAPK signaling
pathways are expected to be poor responders to tofacitinib.40

Similar to resistin, S100 proteins are major monocyte/
macrophage proteins that bind calcium, constituting �40% of
the cytosolic protein in neutrophil granulocytes. Prior research
supports the relevance of S100A8/9 and S100A12 as CBBs of
JIA disease control.18,41 In our study, serum levels of both
of these CBBs were confirmed to correlate with disease course
in JIA.

In this study, HLA-B27 positivity was associated with lower
response to tofacitinib. This contrasts with the adult phase III
randomized, double-masked, placebo-controlled clinical trial that
reported superiority of tofacitinib over placebo in patients with
active axial spondyloarthropathy.42 The difference may be
explained by the small number of patients in this study or could
be attributed to a difference in disease pathophysiology between
children and adults. Notably, HLA-B27 positivity was not found
to be predictive of treatment response in adult patients with pso-
riatic arthritis,43 but HLA-B27 status influences the effectiveness
of TNF inhibitors in the treatment of axial spondylarthritis, in which
higher risk of drug discontinuation is encountered by HLA-B27–
negative patients.44

In this study, the association of CBBs and clinical responses
were only measured at baseline and week 18 due to availability of
samples for testing at those time points. In future studies,
additional measurements of CBBs earlier in the disease course,
such as after the first two to four weeks on tofacitinib, may be
more useful in assessing the predictive properties of the CBBs.
This is because clinical response from tofacitinib can occur as
early as two weeks and inactive disease as early as four weeks.5

The observation that HLA-B27 positivity is associated with lower
response of JIA to tofacitinib should be interpreted with much
caution given the small number of HLA-B27–positive pediatric
patients in this cohort. In addition, the total number of patients is
also quite small and includes patients from several JIA categories.
Larger numbers of patients might be helpful to establish relation-
ships with disease activity for the various biomarkers and include
correction for multiple comparisons in the analyses, which we
were unable to do with our exploratory study. The panel of CBBs
used for our study was limited, and the individual CBBs may not
fully represent the inflammatory pathway understudy. Therefore,

broader panels to better interrogate required pathways may be
considered in future studies. Finally, our study population was
composed of clinical trial participants, which potentially limits the
generalizability of our results to other populations with JIA.

Our study showed important factors associated with nonre-
sponse to tofacitinib. However, accurate serum biomarkers that
independently predict tofacitinib response in JIA are still needed.
Our analyses suggest that HLA-B27 positivity may be associated
with lower response to tofacitinib in patients with JIA. Confirma-
tion of this finding in an independent validation cohort is
recommended.
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