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Background: Chronic Nonbacterial Osteomyelitis (CNO) is character-
ized by sterile inflammatory bone lesions and most commonly affects
skeletally immature children. Non-steroidal anti-inflammatory drugs
(NSAIDs) are the first-line treatment, but in some cases second-line
treatments including methotrexate, TNF-alpha inhibitors, and bispho-
sphonates are required. It remains unclear which patients are most
likely to respond to NSAIDs or require a second-line treatment based
on their initial presentation. In this study, we sought to describe our
CNO cohort and to determine which clinical variables are associated
with response to NSAID monotherapy versus requiring a second-line
medication.

Methods : A retrospective chart review of patients with a diagnosis
of CNO made before 18 years of age who attended the CNO clinic at
Children’s Hospital Colorado between 1/1/05 and 1/31/22 was per-
formed. The standardized treatment approach involved 6 months of
NSAIDs, followed by a trial of discontinuation in responders. Patients
who failed the discontinuation trial were given a longer NSAID course.
Patients with spinal involvement, patients with comorbidities such as
psoriasis or inflammatory bowel disease, and NSAID-non-respond-
ers were treated with second-line therapies. Clinical characteristics
were recorded, including which of 6 regions (head and face, neck
and back, upper torso, upper extremities, lower torso, lower extremi-
ties) were affected by CNO. Patients were divided into three groups:
NSAID-short (NSAID monotherapy for 3 to < 7 months), NSAID-long
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(NSAID monotherapy for >7 months), or second-line treatment. A
multiple linear regression model was constructed to determine the
relationship between total NSAID monotherapy days and relevant pre-
dictors. Multiple logistic regression was used to determine the odds of
needing second-line treatment when considering those same predic-
tors. Both models contained combinations of variables which mini-
mized the Akaike Information Criteria (AIC), resulting in models with
low multicollinearity and high predictive power.

Results : 164 patients fulfilled inclusion criteria and 70 patients were
excluded. Cohort characteristics overall and for each of the 3 treat-
ment groups are presented in Table 1. Comparison between the
NSAID-short and NSAID-long groups showed that patients with uni-
focal disease at diagnosis required 47% less days of NSAID treatment
than those with multifocal disease at diagnosis (Table 2). Comparison
of the NSAID monotherapy groups to the second-line treatment group
showed that patients with 2 or more regions affected by CNO were
1.94 times more likely to require a second-line treatment (p < 0.05) and
that patients with symmetric bone lesions were 6.86 times more likely
to require a second-line treatment (p< 0.0001) (Table 3).

Conclusions : Our cohort is similar to other reported CNO cohorts in
terms of clinical characteristics. Patients with unifocal CNO involve-
ment at diagnosis are more likely to require shorter NSAID treatment
courses. Patients with 2 or more regions affected by CNO and those
with symmetric bone lesions are more likely to require a second-line
treatment. These findings may inform treatment choices for patients
with CNO.

IRB Statement : This retrospective chart review study involving human
participants was in accordance with the ethical standards of the insti-
tutional and national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical stand-
ards. The Institutional Review Board of record of records, the Colorado
Multiple Institutional Review Board (COMIRB) approved this study.
Informed consent and assent were obtained from all individual partici-
pants enrolled in this study after January 1, 2018 as data was collected
prospectively, but consent was waived for those patients enrolled
prior to January 1, 2018 given the retrospective nature of data collec-
tion for these patients.
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Table 1 (Abstract A1) Cohort characteristics

NSAID- NSAID- Second- Pvalue Overall
short long line (n=164)
(n=32) (n=62) (n=70)
Mean 846 (= 8.94 8.99 0.757 8.87 (+3.46)
age at 447) (43.05) (+3.36)
symptom
onset,
years (+
SD)
Mean inter- 124 269 293 0.0588 251 (+343)
val from (£210) (£333) (4388)
symptom
onset to
treatment
onset,
days (+
SD)
Meaninter- 119 270 324 0.0226 263 (+351)
val from (£211) (£327) (4403)
symptom
onset to
diagnosis,
days (+
SD)
Mean 1.21 2.70 383 <0.001 2.89(4+2.30)
follow-up, (£1.51) (+£2.07) (+£2.34)
years (+
SD)
Femalesex, 17(53%) 37(60%) 42(60%) 0.775 96 (59%)
n (%)
Race and 0.714
ethnicity,
n (%)
Asian 1(3%) 0 (0%) 1(1%) 2.(1%)
Black 1(3%) 1(2%) 1(1%) 3(2%)
Multiracial 0 (0%) 2 (3%) 3 (4%) 5(3%)
Native 0 (0%) 0 (0%) 1(3%) 1(1%)
American
White 29(91%) 56 (90%) 59 (84%) 144 (88%)
Other 0 (0%) 1(2%) 4 (6%) 5 (3%)
Unknown 0 (0%) 1 (2%) 0 (0%) 1 (1%)
Missing 1 (3%) 1(2%) 1(1%) 3 (2%)
Ethnicity, n 0.0835
(%)
Hispanic 0 (0%) 6 (10%) 11 (16%) 17 (10%)
Non- 31(97%) 54 (87%) 58 (83%) 143 (87%)
Hispanic
Unknown 0 (0%) 1(2%) 0 (0%) 1(1%)
Missing 1 (3 %) 1 (2%) 1(1%) 3(2%)
Family
history, n
(%)
Inflam- 0 (0%) 3 (5%) 5 (7%) 0.274 8 (5%)
matory
arthritis
Inflamma- 0 (0%) 0 (0%) 2 (3%) 0.361 2 (1%)
tory Bowel
Disease
Psoriasis 0 (0%) 1 (2%) 1 (1%) 1 2 (1%)
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NSAID-
short
(n=32)

NSAID-
long
(n=62)

Second-
line
(n=70)

P value

Overall
(n=164)

Mean ESR
at pres-
entation,
mm/hr (£
SD)

Missing
ESR, n (%)

Mean CRP
at pres-
entation,
mg/dL (+
SD)

Missing
CRP n (%)

Biopsy per-
formed, n
(%)

CNO lesion
apparent
on plain
radio-
graphs at
presenta-
tion, n
(%)
Missing,

n (%)

Unifocal
disease
suspected
at diagno-
sis, n (%)

Total
number
of whole-
body
MRIs, n
(%)

0
1
2
>3

Patients
with
affected
regions, n
(%)

Head &
face

Upper
torso

Upper
extremity

Neck and
back

Lower
torso

Lower
extremity

19.7
(+£185)

3(9.4%)

157
(£2.96)

3(94%)

22 (69%)

19 (59%)

13 %)

23 (72%)

0 (0%)

3 (9%)

4 (12%)

2 (6%)

7 (22%)

23 (72%)

19.6
(£19.6)

13 (21%)

0.950
(£2.14)

16
(25.8%)

46 (74%)

36 (58%)

0 (0%)

29 (47%)

51 (82%)
8 (13%)
3 (5%)

0 (0%)

0 (0%)

8 (13%)

11 (18%)

9 (15%)

19 (31%)

34 (55%)

27.6
(£253)

17 (24%)

2.69
(+4.88)

15 (21.4%)

66 (94%)

31 (44%)

2 (3%)

29 (41%)

29 (41%)
16 (23%)
8(11%)

17 (24%)

3 (4%)

9 (13%)

22 (31%)

18 (26%)

33 (47%)

59 (84%)

0.093

0.0601

0.0025

0.229

0.015

<0.001

0.233

0.902

0.046

0.046

0.029

<0.001

22.8(£205)

33 (20%)

1.83 (£3.75)

34 (20.7%)

134 (82%)

86 (52%)

3(2%)

81 (49%)

106 (66%)
28 (17%)
11 (7%
17 (10%)

3 (2%)

20 (12%)

37 (23%)

29 (18%)

59 (36%)

116 (71%)
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NSAID- NSAID- Second- Pvalue Overall
short long line (n=164)
(n=32) (n=62) (n=70)

Mean num- 122 (+ 131 (x 2.06 (£ <0.001 161 (+
beroutof  0.608) 0.561) 1.03) 0.890)
6 regions
affected
(= SD)

Symmetric 5 (16%) 14(23%) 51(73%) <0.001 70 (43%)
involve-
ment in
the same
bone, n
(%)

Meandays 175 (£ 725 441 <0.001 497 (£511)
on NSAID 26.5) (£512) (£536)
mono-
therapy,
days (+
SD)

Number of <0.001
NSAIDs
Trialed, n
(%)

0 0 (0%) 0 (0%) 2 (3%) 2 (1%)
1 30 (94%) 28(45%) 17 (24%) 75 (46%)
2 2 (6%) 32(52%) 45 (64%) 79 (48%)
3ormore 0 (0%) 3 (3%) 6 (9%) 8 (5%)

Patients with complications, n (%)

Vertebral 0 (0%) 8 (13%) 14 (20%) 0.0215 22 (13%)
height

loss

Amplified 0 (0%) 3 (5%) 10 (14%)  0.02 13 (8%)
pain

Patients in each disease activity state at study end date, n (%)
Active 0 (0%) 7 (11%) 14 (20%) 0.024 21 (13%)
disease

Inactive 2 (6%) 11(18%) 20(29%) 0.0285 33 (20%)
disease on

treatment

Remission 30(94%) 44 (71%) 36(51%) <0.001 110 (67%)

Table 2 (Abstract A1) Linear regression modeling with AlC-based
variable selection comparing the NSAID-short and NSAID-long
groups

Study Variable Coefficient P-value
Unifocal disease at diagnosis -0.386 0.029
Number of regions affected -0.225 0.141
Onset to treatment interval 0.000 0.162

On average, patients with unifocal disease at diagnosis require 47.11% less days
of total NSAID monotherapy treatment than patients with multifocal disease at
diagnosis. P-values here correspond to a one-way ANOVA for numeric variables
and chi-squared test for categorical variables
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Table 3 (Abstract A1) Logistic regression modeling of the odds of
requiring second-line treatment with IC-based variable selection

Study Variable OR P-value
Presence of symmetric bone lesions 6.862 <0.001
Number of regions affected 1.941 0.012
Positive family history 3.770 0.113
Days from symptom onset to treatment 1.000 0.116

For each additional region affected by CNO, the odds of needing second-line
therapy increased by a factor of 1.94 on average. Patients with symmetric bone
lesions were, on average, 6.86 times more likely to require second-line therapy
than patients without symmetric bone lesions

Predicting extension in juvenile idiopathic arthritis

Megan Simonds', Kathleen Sullivan?, AnneMarie Brescia'

"Nemours Children’s Health, Wilmington, DE, USA; 2Children’s Hospital
of Philadelphia, Philadelphia, PA, USA

Correspondence: Megan Simonds
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Background: Juvenile idiopathic arthritis (JIA) carries a risk of
permanent joint damage and disability in children [1]. In adult
rheumatoid arthritis (RA), early aggressive treatment can lead to
remission. Treatment paradigms in JIA remain reactive rather than
proactive due to lack of reliable methods to predict extension to a
polyarticular course. Our objective was to validate cell subpopula-
tions using flow cytometry to predict which patients have a high
likelihood of extending.

Methods: JIA FLS cell lines from oligoarticular (oligo), extended-to-
be (ETB), and polyarticular (poly) types were cultured. Flow cytom-
etry was performed by Raybiotech, Inc. scRNA-seq was performed by
Genewiz using 10x Genomics Chromium protocols. SeuratR package
was used for data analysis.

Results: Our scRNA-seq data showed that fibroblast-like synovio-
cytes (FLS) are heterogeneous [2]. Prominent subpopulations
were FLS, smooth muscle cell-like cells (SMC), and chondrocyte-
like cells (CH) (Figure 1). We performed flow cytometry on nor-
mal cell lines to determine if traditional markers for FLS, SMC,
and CH can distinguish these cell types from one another. These
markers did not confidently isolate these cell types (Table 1). We
further analyzed our scRNA-seq data for markers that could distin-
guish JIA subtypes via flow cytometry (CH - SMOC2, SOX9; FLS -
IGFBP4, VCAN; SMC - CD309). These markers could not distinguish
FLS from CH using flow. We revisited Seurat single analysis data
and identified the top genes of each cell type for each subtype.
Genes that contribute the most variation among cells within oligo
and ETB JIA subtypes and encode secreted proteins are as follows:
oligo - COL1A1, ACAN, and IFI27, ETB - SERPINE1, COL3A1, and
VCAM (Figure 2).

Conclusions: While flow cytometry has proven unable to distinguish
between cell subpopulations within FLS cultures, these cell subpopu-
lations have unique genetic fingerprints with transcript expression lev-
els that can be used to distinguish JIA subtypes.

IRB Statement : Synovial fluid and fibroblast-like synoviocyte sam-
ples were obtained from the Nemours BioMedical Institutional
Review Board-approved repository (IRB#84709-32). This study
was performed in accordance with the Helsinki Declaration of
1964, and its later amendments. Patients who underwent clinically
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indicated arthrocentesis were offered inclusion into the repository
and informed consent was obtained. There is no identifying informa-
tion in this publication.

Acknowledgements : This study was funded by a CARRA-Arthri-
tis Foundation Large grant. The authors wish to acknowledge
CARRA and the ongoing Arthritis Foundation financial support of
CARRA.
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Fig. 1 (Abstract A2) Percentage of FLS subpopulations in cultured FLS from
patients with oligoarticular (Oligo), extended-to-be (ETB), and polyarticular
(Poly) JIA. The percentage of smooth muscle-cell-like cells decreases in

more severe subtypes of JIA; fibroblast-like cells significantly increased in

ETB compared to Oligo; and chondrocyte-like cells increases in more severe
subtypes of JIA. Ap<0.0006 Oligo vs. Poly; *p=0.03 Oligo vs. ETB; fp=0.0044 ETB
vs. Poly

Table 1 (Abstract A2) Traditional markers from literature to distin-
guish cell types

A. B.
FLS CH SMC FLS CH SMC

CD55 +++ ++ ++ CD55 + + ++

CD271 Nega- Nega- Nega- cD271 Nega- Nega- Nega-
tive tive tive tive tive tive

CD309 Nega- Nega- +++ CD309 + Nega- +
tive tive tive

CD146 Nega- + ++ CD146 + + +
tive

CD45 Nega- Nega- Nega- CD45 Nega- Nega- Nega-
tive tive tive tive tive tive

CD166  +++  +++  +++ CD166  +++  +++ -+

CD44 +++ + +++ CD44 +++ +++ +++
CD105 +++ + ++ CD105 ++ ++ +++
CD31 Nega— Negaf +++ CD31 Nega- Nega- Nega-
tive tive tive tive tive
CD90 +++ +++ + CD90 +++ +++ ++

Expected outcomes based on literature (A). Actual outcomes based on flow
cytometry (B)
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Oligo ETB

Subpopulation

Genes J Genes

Fig. 2 (Abstract A2) Genes that are the highest contributors to variation
among subpopulations. Genes that contribute the most variation among cell
subpopulations are as follows: oligo - COL1A1, MT-ND1, TUBA1B, ACAN, and
IFI27, ETB - MTRNR2LB, SERPINE1, TOP2A, MEG3, COL3A1, and VCAM, poly -
ACP5, SPP1, TNFAIP6, IGFBP5, AKAP12, MFAP5, and S100A4

Tubulointerstitial inflammation is associated with end-stage renal
disease in pediatric lupus nephritis, single center retrospective
cohort study

Ryan Mitacek, Qiong Liu, Anthony Chang, Shireen Hashmat, Linda
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Background : Lupus nephritis (LN) is associated with significant mor-
bidity and mortality. The 2018 revised International Society of Neph-
rology/Renal Pathology Society (ISN/RPS) classification criteria and
the NIH chronicity activity indices are used for LN classification. Some
adult studies report tubulointerstitial (TI) inflammation is an inde-
pendent predictor of renal outcomes in LN, however its impact in
pediatric LN remains unexplored.

Methods : We conducted a retrospective, observational cohort study utilizing
a subgroup analysis of patients with biopsy-confirmed LN. Inclusion criteria
encompassed all patients with biopsy-confirmed lupus nephritis, where the
renal biopsies were performed at the University of Chicago between January
1, 2006, and September 6, 2022. Patients were required to be < 21 years of
age at the time of their initial kidney biopsy. Exclusion criteria consisted of a
follow-up duration of < 3 months and an age > 16 years at the time of initial
lupus diagnosis. Non-native renal biopsies were also excluded. The primary
outcome measure was end-stage renal disease (ESRD).

Results : Out of 99 identified biopsies, 42 were excluded, leaving 57
patients for analysis (see figure 1). The mean follow-up duration was
74 months (SD 26, max 210). Tubulointerstitial (TIl) inflammation
demonstrated a significant association with ESRD, with a hazard ratio
of 6.7 (95% Cl 1.8 — 24.7). Patients with Tl inflammation experienced
a shorter time to ESRD (mean 21.51 months, SD 20.32) compared to
those without Tl inflammation (mean 64.33 months, SD 37.65; see fig-
ure 2). Single variable analysis showed ESRD was also correlated with
the NIH activity index (HR 1.17, 95% Cl 1.06 - 1.3), the NIH chronicity
index (HR 2.7, 95% ClI 1.57 - 4.65), GFR (HR 6.7, 95% Cl 2.7-17), and ISN
class IV nephritis on biopsy (HR 6.7, 95% Cl 2.15 - 21.4). However, ESRD
was not correlated with race, sex, Hispanic ethnicity, or SLEDAI (see
table 1). This retrospective study had a limited number of ESRD events.
Conclusions : Our findings indicate a significant association between
tubulointerstitial (TI) inflammation, baseline activity / chronicity indi-
ces, initial GFR stage, ISN Class IV and the primary endpoint of ESRD in
our pediatric lupus nephritis cohort. The presence of Tl inflammation
was also associated with a shorter time to ESRD. We are performing
ongoing renal biopsy analysis to assess the impact of Tl injury as meas-
ured by the NIH chronicity index to better understand the impact of Tl
involvement and renal outcomes.
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IRB Statement : This research involved human materials and data.
It was performed in accordance with the Declaration of Helsinki
and has been approved by the local Institutional Review Board (ID:
IRB22-1421).
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Fig. 1 (Abstract A3) Flowchart of selected study population
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Fig. 2 (Abstract A3) Time to End Stage Renal Disease. Univariate sur-
vival curve showing percentage of patients without ESRD or dialysis,
stratified by tubulointerstitial inflammation (TI) on biopsy

Table 1 (Abstract A3) Demographics, baseline and biopsy charac-
teristics, and select significant variables

n Total ESRD
No Yes p-value
57 44 13

Demographic data
Age at SLE diag-  12.86 (2.56) 12.60(2.70) 13.67(1.90) 0.201
nosis, years (mean
[SDI)
Female (%) 45 (78.9) 36 (81.8) (69.2) 0.555
Hispanic (%) 15 (26.3) 13 (29.5) 2 4 0.122
Race (%) 0348

African American 39 (68.4) 28 (63.6) 11 (84.6)
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n Total ESRD
No Yes p-value
57 44 13
Multiracial 11(19.3) 10(22.7) 1(7.7)
Caucasian 7(123) 6(13.6) 1(7.7
Index Biopsy Data
Age at biopsy, 57 1390(3.13) 1532(3.28) 0.185
years (mean [SD])
ISN Class 57
I 234 0(0) 0434
Il 10(17.5) 1(4.3) 0.179
1l 9(19.1) 3(13.6) 0.839
vV 9(23.7) 8(42.1) 0.004
\ 14 (48.3) 109.1) 0.072
Tl Inflammation 57 15(100) 10 (100) 0.006
NIH Activity Index 57 3.23(4.21) 9.08 (5.65) <0.001
(mean [SD])
NIH Chronicity 57 04(0.9) 2.5(34) 0.008
Index (mean [SD])
Baseline data
CKD Stage <0.001
Stage 1 45 26(72.2) 2(222)
Stage 2 8(22.2) 0(0)
Stage 3a 1(2.8) 4(26.7)
Stage 3b 1028 1(8.3)
Stage 4 0(0)
Stage 5 0 (0) 2(143)
Weight Category® 48 9
Underweight 2(5.1) 0(0) 0.83
Healthy weight 21(53.8) 6 (66.7)
Overweight 9(23.1) 2(22.2)
Obese 7(17.9) 1(11.1)
Hypertension 51
category
Normal blood 51 18 (46.2) 3(37.5) 0.029
pressure
Elevated 4(10.3) 2 (25)
Hypertension 12 (30.8) 1(12.5)
stage |
Hypertension 5(12.8) 2(25)
stage Il
SLEDAI (mean 6.1(94) 144 (8.8) 220(09.1) 0.096
(SDD)
BUN (mean [SD]) 47 154 (8.2) 349(280)  0.013
Creatinine (mean 50 0.665 (0.273) 2.458(2.915) 0.003
[SDD
eGFR (mean [SD]) 43 1120(37.3) 606 (48.5) 0.005

Abbreviations: ESRD End stage renal disease, CKD chronic kidney disease, 7/
tubulointerstitial.

@ Weight status was determined using the CDC'’s definition for obesity:
Underweight indicates BMI <18.5 (<5th%ile if under 19 years old). Healthy
weight indicates BMI >18.5 to <25 (>5 to <85%ile if under 19 years old).
Overweight indicates BMI >25.0 to <30 (>85 to <95%ile if under 19 years old).
Obese indicates BMI >30.0 (>95%ile if under 19 years old). CKD Stage was
determined using the National Kidney Foundation criteria
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Clinical outcomes in down syndrome-associated arthritis compared
to juvenile idiopathic arthritis
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Background : Down syndrome (DS) is one of the most common chro-
mosomal conditions that affects approximately 1 in 1000 live births
globally. Triplication of chromosome 21 seen in DS is associated with
a four-to-six-fold higher risk of autoimmunity compared to the gen-
eral population. Individuals with DS have a significantly higher preva-
lence of inflammatory arthritis, termed Down Syndrome-associated
arthritis (DA), compared to the general population. Historically, when
compared to juvenile idiopathic arthritis (JIA), the most common pedi-
atric rheumatic disease, there has been a delay in diagnosis of DA.
Additional research is needed to better elucidate the similarities and
differences between DA and JIA, to improve the care of individuals
with DA, and allow for earlier diagnosis and treatment. The objective
of this study was to compare the clinical presentation and outcomes
between DA and JIA in the Pediatric Rheumatology Care & Outcomes
Improvement Network (PR-COIN) registry.

Methods : The PR-COIN registry was used to perform a retrospec-
tive case-control study that compared patients with DA matched to
patients with JIA. Patients were matched on age, gender, arthritis sub-
type, and medication exposure. Pain rating and clinical juvenile arthri-
tis disease activity scores ([cJADAS], which is a composite measure
of active joint count, physician and patient global assessments [MD-
global, Pt-globall), were compared between DA and JIA groups.
Results : Twenty patients with DA and 100 with JIA were identified.
The mean days between first and last visits were 1157 for patients
with JIA and 1664 for DA. Patients mostly had polyarticular arthritis
subtype (70%), and those with DA had more comorbid autoimmune
conditions, but less uveitis compared to the JIA group (Table 1). At
the last visit those with DA had lower cJADAS scores compared to the
JIA group. All measures of the cJADAS were decreased with the larg-
est decrease in Pt-global scores when comparing between DA and JIA
groups. The DA group had an average pain score that improved over
time and trended with MD-global score; whereas the JIA group had a
pain score that increased over time and did not trend with MD-global
score (Table 2). The medication distribution and exposure were the
same between groups (Table 3).

Conclusions: While a delay in diagnosis of DA is not uncommon, this
study suggests that with appropriate treatment patients with DA can
have similar clinical outcomes compared to those with JIA. Addition-
ally, those with DA report less pain compared to those with JIA, and
reported pain tracked with active disease for those with DA, but not
JIA. This suggests that with appropriate treatment patients with DA
demonstrate good resilience and improved clinical outcomes. Fur-
ther, pain rating may be a poor outcome measure for active disease
in patients with JIA and may represent a larger impact of central nerv-
ous system sensitization and mental health comorbidities compared
to patients with DA. Here we illustrate the importance of early disease
recognition and treatment, which can improve outcomes for those
with DA. More research is needed to determine differences and impact
of pain perception between those with JIA and DA.

IRB Statement : This study has been granted an exemption from IRB
by the Children’s Mercy Research Institute IRB. The study meets crite-
ria for Exemption Determination under Code of Federal Regulations 45
CFR 46.106 (d) category 4 (iii). Approval for exemption was effective as
of 5/8/2023. CM IRB number STUDY00002736 entitled “Arthritis Out-
comes for Those with Down Syndrome in the PR-COIN Registry”

Acknowledgements : We would like to acknowledge the contributions
of Jade Singleton, PhD and Xing Wang, PhD, biostatisticians for the
Pediatric Rheumatology Care & Outcomes Improvement Network (PR-
COIN) registry. Dr. Singleton and Dr. Wang provided significant assis-
tance in analyzing the data on this project; however, were not involved
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in the conceptualization of the project nor the drafting or revision
of the final abstract. We will be disclosing their involvement to the
learner in written form at any presentation of this study.

Table 1 (Abstract A4) Arthritis subtype and comorbidities com-
pared between DA and JIA controls

First Visit Second Visit Most Recent
Visit
JA(n DA(= JIA(n DA(= JIA(n DA(h=
=100) 20) =100) 20) =100) 20)
Arthritis Subtype
Enthesitis 5 (5.0%) 1(5.0%) 5(5.0%) 1(5.0%) 4(4.0%) 1(5.0%)
Related
Oligoar- 20 4(20%) 19 5(25%) 20 3(15%)
ticular (20%) (19%) (20%)
Polyar- 70 14 70 13 63 12 (60%)
ticular (70%) (70%)  (70%) (65%)  (63%)
Sys- 5(5.0%) 1(5.0%) 5(5.0%) 1(5.0%) 0 (0%) 1 (5.0%)
temic
Undif-  0(0%) 0(0%) 0(0%) 0(0%) 5(50%) 1(50%)
ferenti-
ated
Comorbidity
Celiac 0 1(5%) 0 1(5%) 0 2 (10%)
disease
Heart 0 0 0 0 0 1 (5%)
disease
Thyroid 0 2(10%) 0 1(5%) 0 1(5%)
disorder
Liver 0 15%) O 0 0 0
disease
Uveitis  4(4%) O 1(1%) 0 3(3%) 0
active

Table 2 (Abstract A4) Clinical outcomes compared between DA
and JIA controls

First Visit Second Visit Most Recent Visit
JIA DA(n= JIA(n= DA(n= JIA(n= DA (n=
(n= 20) 100) 20) 100) 20)
100)
Pain Rating® 20023) 2129 1.6(2.6) 2.8(2.6) 1.2(1.8)
Number 16(2.8) 20(3.3) 1 4) 1.2(1.8) 0.9(1.9) 0.3(0.6)
of Joints
Affected®
Physician 13(1.6) 1.2(1.8) 1.0(1.5) 0.9(1.5) 0.9(1.3) 0.4(0.9)
Global
Assessment*
Patient Global ~ 2.3(2.2) 23(2.5) 2.2(2.3) 22(3.2) 2.1(2.1) 1.12.1)
Assessment®
cJADAS Score®  5.1(5.2) 54(69)  4.5(4.9) 4.3(5.5) 3.9(4.2) 1.8(2.5)

@ Pain Rating (Mean (SD))- patient reported arthritis related pain over past week
0-10, higher is worse

b Number of Joints Affected (Mean (SD))- physician count of number of affected joints

¢ Physician Global Assessment (Mean (SD))- physician global assessment of
arthritis activity 0-10, higher is worse

9 patient Global Assessment (Mean (SD))- patient global assessment of overall
health 0-10, higher is worse

¢ cJADAS Score (Mean (SD))- composite measure of active joint count, physician
global assessment, and patient global assessment, higher is worse
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Table 3 (Abstract A4) Medication exposure in DA patients with
matched JIA controls

Medication Class JIA (N=100) DA (N=20)

BDMARD? 40 (40%) 8 (40%)
BDMARD*+CSDMARDP 30 (30%) 6 (30%)
BDMARD?+CSDMARDP+SMDARDS 5 (5.0%) 1(5.0%)
CSDMARD® 25 (25%) 5 (25%)

2 BDMARD-Biologic Disease Modifying Antirheumatic Drug (e.g. etanercept,
adalimumab, infliximab, etc.)

b CSDMARD-Conventional Synthetic Disease Modifying Antirheumatic Drug (e.g.
methotrexate, hydroxychloroquine, sulfasalazine, etc.)

€ SMDMARD- Small Molecule Disease Modifying Antirheumatic Drug (e.g.
tofacitinib, baricitinib, etc.)

Perceptions and attitudes about physical activity in juvenile
idiopathic arthritis

Ana Leos-LeijaW, Fernando Garda—RodrIguezw, Ingris Pelaez-Ballestas?,
Gabriela Burgos®, Adalberto Loyola-Sanchez’, Ana Villarreal-Trevifio',
Nadina Rubio-Perez'

1Hospital Universitario “Dr. Jose Eleuterio Gonzalez’, Monterrey, Nuevo
Leon, Mexico; 2Hospita\ General de Mexico “Dr. Eduardo Liceaga’, Ciudad
de Mexico, Mexico; *Alberta Health Services, Alberta, Canada; 4University
of Alberta, Alberta, Canada

Correspondence: Ana Leos-Leija

Pediatric Rheumatology 2024, 22(S1):A5

Background : Exercise can improve general health and, in patients
with juvenile idiopathic arthritis (JIA), it helps with common problems
such as fatigue, weakness, and pain, increasing quality of life. However,
there are barriers to exercising regularly when facing JIA, and com-
monly, these patients do not complete the minimum daily exercise
requirements and maintain a sedentary lifestyle.

Methods : An observational, cross-sectional, prospective, descriptive
study, with a mixed and sequential evaluative study design, includ-
ing qualitative techniques, was carried out. The population included
patients with JIA and their caregivers; pediatric rheumatologists; and
sports coaches or physical education teachers. A semi-structured
interview guide was created by a group of experts (3 pediatric rheu-
matologists, 1 physiotherapist, 1 methodologist/anthropologist, 1
patient, 1 caregiver, and 1 Physical Medicine and Rehabilitation phy-
sician), and it was evaluated in a pilot study to confirm its relevance
and understanding. The interviews aimed to assess the perspectives
and attitudes about physical activity (PA) and exercise, including their
knowledge, adherence, motivations, preferences, barriers, and facilita-
tors to doit.

Results : We included 20 patients with a median age of 12 (9-15), 11
(55%) were men. The most common JIA subtype was enthesitis-related
arthritis (7, 35%). Nine patients (45%) had high disease activity at the
time of the interview and 7 (35%) had inactive disease. Most patients
(12, 60%) did not exercise regularly, the main reasons and barriers
were disease activity, pain, and concerns about being injured. Of the
patients who exercised regularly (8, 40%), half reported doing so for
pleasure and the other half to improve disease symptoms. Twelve
patients (60%) exercised before the onset of the disease, however, half
stopped due to disease activity, and those who did exercise regularly
reported emotional and physical benefits. Fourteen (70%) patients
reported that they had received information about the importance of
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exercise, in most cases given by the doctors. There was observed con-
fusion about the differences between PA and exercise in most of the
participants, independently of the group.

Conclusions : We observed confusion about the differences between
PA and exercise, and myths and fears about the risks of performing
it while having JIA. Most of the patients do not exercise regularly,
with pain and high disease activity being the main barriers. On the
other hand, those who did exercise regularly reported emotional
and physical benefits.

IRB Statement : The study complies with the ethical guidelines of the
Declaration of Helsinki and local regulations. This is a minimal-risk
study since it only involves the application of interview guides to
the participants and does not require biological sampling, or inva-
sive procedures to the participants. An institutional review board
approved the protocol and other written information provided to
patients and their legal representatives.

Unveiling clinical predictors of methotrexate discontinuation
in juvenile idiopathic arthritis

Ivana Stojkic, Edward Oberle, Kelly Wise, Stacy Ardoin, Alysha Taxter
Nationwide Children’s Hospital, Columbus, OH, USA
Correspondence: Ivana Stojkic

Pediatric Rheumatology 2024, 22(S1):A6

Background : Methotrexate (MTX) is commonly utilized for treating JIA.
Despite its longstanding clinical use, we are unable to predict respond-
ers in advance. Identifying clinical factors predictive of response to MTX
would optimize patient care and reduce morbidity. We aimed to identify
clinical characteristics predictive of MTX response in patients with JIA.
Methods : Subjects with JIA diagnosed by pediatric rheumatologists in
a large quaternary care hospital and treated with MTX monotherapy
from 2009 to 2022 were included. Retrospective chart review deter-
mined clinical response and reason for discontinuation. Unadjusted
univariate time-varying Cox proportional hazards were used to model
the association between time to MTX discontinuation with various
clinical characteristics and concomitant systemic therapies. Variables
with p< 0.2 in univariate analysis were included in multivariate model.
Results : There were 589 patients identified across 3674 encounters
started on MTX within the study period. There were 401 females
(68%), with a median age of 11 years [IQR 6, 14], symptom dura-
tion prior to JIA diagnosis of 16 months [8, 46], and disease dura-
tion of 63 days [0, 297] at initiation of MTX therapy. Discontinuation
rate of MTX due to side effects was 36%. ANA positivity and disease
duration had significantly lower hazards or discontinuing MTX
therapy on univariate analysis. Symptom duration greater than 6
months, morning stiffness, poor physical function, increased pain,
increased patient and provider global scores, increased active joint
count, increased disease activity score, and higher baseline patient-
reported outcomes had higher hazards of discontinuing MTX
therapy (Table 1, figure). Rheumatoid factor negative and positive
polyarthritis, enthesitis related arthritis, and psoriatic arthritis were
associated with significantly higher hazards of stopping MTX in uni-
variate analysis. In multivariate analysis, no variables were associ-
ated with discontinuation of MTX therapy (Table 2).

Conclusions : It remains challenging to model MTX response
based solely on clinical factors. This highlights the need for fur-
ther research looking into artificial intelligence, pharmacogenomic
biomarkers, and incorporation of genomic data into predictive
modeling.

IRB Statement : This study was approved by the Nationwide Child-
rens Hospital IRB on 3/3/23 under IRB study ID STUDY00003136.
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Table 1 (Abstract A6) Univariate cox analysis of time to methotrex-

ate discontinuation

Hazard Ratio (95%CIl) p-value

Male sex

Symptom duration more than 6
months

Disease duration®

ANA positive

NSAID therapy®

Receipt of joint injection®

Morning stiffness?

CHAQ?

Pain?

Patient global assessment®

Physician global assessment®

Active joint count®

JADAS?

Baseline CHAQ

Baseline patient global

Baseline pain

Baseline morning stiffness

Baseline provider global

Baseline active joint count

Uveitis®

JIA category
Oligoarticular
RF negative polyarticular
RF positive polyarticular
Enthesitis-related
Psoriatic
Undifferentiated
Systemic

1.06 (0.87, 1.30)
1.15(0.96, 1.13)

0.99 (0.99, 0.99)
0.80 (0.65, 0.98)
0.98(0.75,1.27)
1.06 (0.56, 1.99)

(

(

(

(
1.66 (1.24,2.23)
1.87(1.39, 2.50)
1.08(1.03,1.14)
1.11(1.06,1.17)
1.36 (1.25, 1.48)
1.09(1.07,1.11)
1.09 (1.07,1.12)
156 (1.10,2.21)
1.14 (1.06, 1.24)
1.09(1.02,1.17)
1.66 (1.03, 2.66)
1.38(1.20, 1.58)
1.06 (1.03, 1.09)
146 (0.85,2.15)
Reference
141 (1.11,1.01)
2.30(1.16,341)
1.74(1.32,232)
1.56 (1.17,2.07)
1.16 (0.61,2.21)
1.30(0.57,2.96)

0.55
0.13

<0.01
0.03
0.85
0.85
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.01
<0.01
0.02
0.04
<0.01
<0.01
0.16

NA
<0.01
<0.01
<0.01
<0.01
0.65
0.53
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Hazard Ratio (95% ClI) p-value
JIA Category
Oligoarticular Reference NA
RF negative polyarticular 0.97 (0.54, 1.80) 0.96
RF positive polyarticular 0.89(0.29, 2. 74) 0.84
Enthesitis-related 1.56 (0.76, 3.23) 0.23
Psoriatic 1.41(0.66,3.01) 0.38
Systemic 1.10 (0.30,4.03) 0.88
Undifferentiated 1.78(0.23,13.52) 0.58

CHAQ Childhood Health Assessment Questionnaire, JADAS juvenile arthritis
disease activity score, JIA juvenile idiopathic arthritis

Probasity of ethorse Faire
000 035 0% o076 190

ANAnsgative

) 100
Tima (in morthe)
ANApostve |

Probaity of Methotrexata Faikse
050 075

Prosabiny o Matrovesate Feure

000 028 080 076 100

Symptom duration >6 months prior to JIA diagnosis

ANA antinuclear antibody, NSA/D nonsteroidal anti-inflammatory drug, CHAQ
Childhood Health Assessment Questionnaire, JADAS juvenile arthritis disease
activity score, JIA juvenile idiopathic arthritis

2 Evaluated as a time-varying covariate

Table 2 (Abstract A6) Multivariate cox analysis of time to metho-

trexate discontinuation

Hazard Ratio (95% Cl) p-value
Symptom duration >6 months 0.74 (046, 1.21) 024
Disease duration 0.99 (0.99,1.00) 0.12
ANA positive 0.79 (047,1.34) 038
Morning stiffness 7 (0.68, 1.99) 0.57
CHAQ 2(0.94,2.44) 0.09
Pain 0.92 (O 80, 1.06) 0.26
Patient global 0.65(0.25,1.72) 0.39
Physician global 0.87(0.31,2.42) 0.79
Active joint count 0.77 (0.31,1.93) 0.58
JADAS 1.56 (0.60, 4.03) 0.36
Uveitis 1.54 (0.44, 5.44) 0.50

Fig. 1 (Abstract A6) Kaplan-Meier Time to Methotrexate Discontinuation by
Clinical Features. Kaplan-Meier curves for MTX discontinuation by A JIA subtype,
B symptom duration more or less than 6 months, p=0.13, C ANA Status, p=0.03,
D presence of morning stiffness over time, p<0.01

A Delphi study identifying essential areas of knowledge in pediatric
rheumatology for the graduating pediatric resident

Julia Shalen', Emma Austenfeld?, McKenzie Vater®, Miriah Gillispie-Taylor?,
For The CARRA Medical Education Working Group®

"Johns Hopkins University, Baltimore, Maryland, USA; ’Medical College

of Wisconsin, Milwaukee, W1, USA; *Vanderbilt University, Nashville, TN,
USA; 4Baylor University, Texas Children’s Hospital, Houston, TX, USA;
>Childhood Arthritis and Rheumatology Research Alliance (CARRA)
Correspondence: Julia Shalen
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Background : Childhood rheumatologic and musculoskeletal diseases
(cRMDs) can cause significant morbidity and mortality, especially if not
diagnosed and treated promptly. 33% of medical schools and 36% of
pediatric residency programs have no affiliated pediatric rheumatolo-
gist, and many centers have a single provider covering a large catch-
ment area. This can result in delayed patient care and inadequate
clinical rheumatology education for pediatric trainees. Only 2% of
the American Board of Pediatrics (ABP) content specifications pertain
to cRMDs, which further decreases the likelihood that pediatric resi-
dents will allocate their studying time to these conditions. We believe
that all trainees should graduate with practical knowledge about the
presentation and initial management of cRMDs to optimize pediatric
patient outcomes. The purpose of this study was to define essential
knowledge areas in pediatric rheumatology for graduating pediatric
residents.

Methods : We performed an extensive literature search of resources
describing topics pertinent to pediatric rheumatology and considered
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potentially important for resident education. These findings were
compiled into a survey that asked respondents, “How important is
it for graduating pediatric residents to demonstrate competency in
each of these rheumatology-related activities?” An expert focus group
refined proposed items for the initial survey, and subsequent surveys
were created iteratively based on the responses to prior surveys. Sur-
veys were created in Qualtrics (Qualtrics, Provo, UT) and sent to invited
participants between April 2023 and July 2023. Voting panel members
were invited to participate in a modified Delphi process via email. Data
was analyzed in Excel (Microsoft, Redmond, WA).

Results : Panelists were recruited as stakeholders in rheumatology-
related pediatric resident education; the group represented diverse
geographic and specialty backgrounds with a broad range of clinical
experience. A total of 21 panelists completed two rounds of surveys
with a 100% completion rate. Our analysis yielded a total of 107 items:
those rated by >70% of respondents as “Very Important” were catego-
rized as Essential (n = 52, 49.6%), and those rated by >70% of respond-
ents as either “Very Important” or “Somewhat Important” categorized
as Recommended (n = 55, 51.4%). The final list of items was organized
into groups based on specific disease relevance and general principles
of communication and patient management.

Conclusions : The current ABP content specifications are insufficient to
prepare graduating pediatric residents to contend with cRMDs com-
monly encountered in the pediatric population. As we face a pediat-
ric rheumatology workface shortage, having access to an expanded,
standardized list of important rheumatology-related competencies
might better prepare graduating pediatric residents to both serve
patients with cRMDs and avoid unnecessary specialty referrals. The
creation and distribution of these Delphi survey results with our
shared opinion on the most appropriate pediatric rheumatology com-
petencies will enhance critical education for the pediatric resident.

IRB Statement : This study was approved by the Johns Hopkins School
of Medicine Institutional Review Board IRB00323040

Acknowledgements : On behalf of the CARRA Medical Education
Workgroup. The authors wish to acknowledge CARRA and the ongo-
ing Arthritis Foundation financial support of CARRA.

Temporomandibular joint involvement in pediatric patients

with juvenile idiopathic arthritis: a single center retrospective study
Paola Sparagana, Lynnette Walters, Heather Benham, Tracey Wright,
Elizabeth Sloan, Julie Fuller

Texas Scottish Rite Hospital, Dallas, TX USA

Correspondence: Paola Sparagana
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Background : Involvement of the TMJ in JIA is a risk factor for poor
prognosis due to its potential impact on mandibular growth, func-
tional impairment, and associated comorbidities. Early diagnosis and
treatment of TMJ arthritis is critical in preventing long-term complica-
tions. This study aims to evaluate the characteristics and therapeutic
interventions of JIA patients with confirmed TMJ involvement.
Methods : In this retrospective cross-sectional study, data was
abstracted from the electronic medical records of JIA patients with
TMJ involvement confirmed by MRI from 2013 and 2023. Descriptive
statistics were used to summarize patient characteristics, clinical fea-
tures, radiographic findings, and therapeutic treatments.

Results : A total of 54 patients were included (see Table 1). The
majority were female (87%), White (89%), and non-Hispanic (80%).
The average age of JIA diagnosis was 7 years (SD + 5.2), and the
mean age at TMJ arthritis diagnosis was 12 years (SD + 3.7). The
most frequent JIA subtype was polyarticular (54%). ANA was posi-
tive in 65%, HLA-B27 in 9%, RF in 6%, and CCP in 6%. Thirty-six (67%)
of the patients reported TMJ-related symptoms. Four of the symp-
tomatic patients had an unremarkable clinical exam and were diag-
nosed based on MRI findings. Eighty percent experienced bilateral
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TMJ arthritis. On clinical exam, asymmetric mouth opening was the
most common feature (54%), followed by reduced maximal mouth
opening (43%), and mandibular growth disturbance (37%). Of the
54 patients, 41% had otherwise normal joint exams with no other
active or limited joints indicating they had isolated TMJ arthritis. In
initial MRI findings, 83% displayed active arthritis, 89% displayed
chronic arthritis, and 72% displayed either active or inactive ero-
sions. Recognition of active TMJ arthritis led to significant changes
in management. Prior to TMJ involvement, most patients were on
NSAIDs (63%), but less than half were treated with DMARDs (41%)
or TNF inhibitors (39%). Only one patient was receiving oral steroids.
Prior to TMJ involvement, most patients were on NSAIDs (63%), but
less than half were treated with DMARDs (41%) or TNF inhibitors
(39%). Only one patient was receiving oral steroids. Notably, there
was significant increase in the use of NSAIDs (p=0.0019), steroids
(p=0.0055), and TNF inhibitors (p< 0.0001) after TMJ involvement
was recognized. Prior to their TMJ involvement, only half of polyar-
ticular JIA patients were on TNF inhibition. This increased to 96%
after diagnosis. Due to failed conservative treatment and advanced
joint degeneration, 3 patients required bilateral TMJ replacement.
Conclusions : We observed TMJ arthritis in several subtypes of JIA
with the majority of patients having bilateral involvement. Impor-
tantly, the findings demonstrate a significant increase in the utili-
zation of NSAIDs, steroids, and TNF inhibition after the diagnosis
of TMJ arthritis. At the time of TMJ arthritis diagnosis, the majority
had evidence of chronic disease and erosions, suggesting a poten-
tial opportunity for earlier recognition of TMJ involvement. These
results underscore the importance of timely recognition and appro-
priate management of TMJ involvement in JIA patients, aiming to
optimize patient outcomes and quality of life.

IRB Statement : This study has been granted an exemption from
requiring ethics approval by UT Southwestern IRB because this was
a retrospective chart review of existing medical records. All data was
recorded in an anonymous manner such that subjects cannot be
identified directly or through identifiers linked to the subject.

Table 1 (Abstract A8) Demographic data and characteristics

Total Sys- Oligoar- Polyar- Pso-  Unclas-
Cohort temic ticular ticular riatic sified
(n=54) (n=2) (n=19) (n=23) (n=6) (n=4)
Gender n(%)
Male 7(13)  0(0) 1) 4018 2(33) 000
Female 47(87) 2(100) 18(95) 19(82) 4(67) 4(100)
Race n(%)
African 1) 0(0) 1(5) 0(0) 00) 0
American or
Black
Asian 3(5) 0(0) 1(5) 0(0) 1017)  1(25)
White 48(89) 2(100) 17(90) 21(91) 5(83) (75)
Other 2(4) 0(0) 0(0) 209 00) 0(0
Ethnicity n(%)
Hispanic or 1100 100 3(16) 5(22) 1(17) 125
Latino
Non- 43(80) 1(500 16(84) 18(78) 5(83) 3(75)
Hispanic or
Latino
Age in years (mean =% SD)
AtJIA 7+52 8471 58&+ 76+ 424+ 138%
diagnosis 44 54 50 13
At TMJ 119+ 145+ 111+ 120+ 11+ 153+
diagnosis 3.8 2.1 33 44 3.1 19
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Total Sys- Oligoar- Polyar- Pso-  Unclas-
Cohort temic ticular ticular riatic sified
(n=54) (n=2) (n=19) (n=23) (n=6) (n=4)
ANA n(%)
Positive 35(65) 0(0) 14(74) 15(65) 3(50) 3(75)
Negative 17(32) 1(50) 5(26) 7(31) 3(50) 1(25)
Unknown 24 1(50) 0(0) 1(4) 00) 0(
Rheumatoid Factor n(%)
Positive 3(6) 0(0) 0(0) 209 0(0) 1(25)
Negative 45(@83) 1(50) 15(79) 21(91) (83) 3(75)
Unknown 6(11) 1(50)  4(21) 0(0) 1(7) 0(0)
CCP n(%)
Positive 3(6) 0(0) 0(0) 3(14) 000 000
Negative 28 (52) 0) 11(58) 10(43) (50) 4 (100)
Unknown 23(43) 2(100) 8(42) 10(43) 3(500 0(0)
HLA-B27 n(%)
Positive 5(9) 0(0) 2(11) 1(4) 1(17)  1(25)
Negative 33(61) 0(0) 10(53) 15(65) (83) 3(75)
Unknown 16 (30)  2(100) 7(37) 7 (30 0(0) 0(0)
TMJ Laterality n(%)
Right 8(15) 1(50)  5(26) 209 0(0) 0(0)
Left 3(6) 0(0) 1(5) 1(4) 1(17) 0(0)
Bilateral 43(80) 1(50) 13(69) 20(87) 5(83) 4(100)
Positive MRI Findings n(%)
Active 45(83) 2(100) 17(89) 18(78) 5(83) 3(75)
Arthritis®
Chronic 48(89) 2(100) 17(89) 21(91) 4(67) 4(100)
Arthritis®
Erosions 39(72) 1(50) 15(79) 1669 5(83) 2(50)
Positive Clinical Findings n(%)
Reduced 23(43) 0(0) 5(26) 13(57) 2(33) 3(75)
MMO*
Mandibular ~ 20(38) 0(0) 7(37) 939 2(33) 2(50)
Growth
Disturbances®
Asymmetri-  29(54) 1(50) 15(79) 8(35) 3(50) 2(50)
cal Mouth
Opening

No ERA patients presented with TMJ arthritis in this cohort

JIA juvenile idiopathic arthritis, TMJ temporomandibular joint, ANA antinuclear
antibody, CCP anti-citrillunated peptide, MMO maximal mouth opening

2 Active Arthritis: synovial enhancement, fluid or thickening; pannus, bone
marrow edema

b Chronic Arthritis: condylar flattening, disc abnormalities, heterotrophic bone
formation

€ Reduced maximal mouth opening (MMO) was defined as < 3 fingers able to fit
in mouth

4 Mandibular growth disturbances was defined as: mandibular asymmetry,
micrognathia
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Real-world treatment patterns and outcomes in patients

with rheumatologic disease-associated hemophagocytic
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Background : Secondary hemophagocytic lymphobhistiocytosis (sHLH),
a rare, life-threatening, hyperinflammatory syndrome, occurs in the
context of an underlying disease (rheumatologic, malignancy, etc)
and/or infectious trigger. sHLH is caused by the overproduction of pro-
inflammatory cytokines, eg, interferon gamma (IFNy). The REAL-HLH
study assessed clinical and demographic characteristics and real-world
treatment patterns and outcomes in patients with hemophagocytic
lymphohistiocytosis (HLH) treated with emapalumab, a fully human
anti-IFNy monoclonal antibody indicated for adults and children with
primary HLH with refractory, recurrent, or progressive disease, or intol-
erance to conventional HLH therapy.

Methods : A retrospective medical chart review across 33 US hospitals iden-
tified patients treated with >1 dose of emapalumab between November
20, 2018, and October 31, 2021. Data extracted on the subset of patients
with rheumatologic disease-associated HLH (sHLH/macrophage activation
syndrome [MAS]) from time of emapalumab initiation to end of data avail-
ability, death, or study end (December 31, 2021) are presented.

Results : Fifteen of 105 (14.3%) study patients had HLH associated
with an underlying rheumatologic disease; most (10/15; 66.7%)
had Still's disease (systemic juvenile idiopathic arthritis [sJIA] = 9;
adult-onset Still’s disease [AOSD] = 1). Median (range) age at HLH
diagnosis was 5 (0.9-39) years, and most patients (9/15; 60.0%) ini-
tiated emapalumab treatment in an intensive care unit (Table 1).
Emapalumab was most frequently initiated for the treatment of
refractory (5/15; 33.3%), recurrent (5/15; 33.3%), and progressive
(4/15; 26.7%) disease. Most patients received HLH-related thera-
pies prior to (10/15; 66.7%) and concurrently (15/15; 100.0%) with
emapalumab, mostly corticosteroids (15/15; 100%) and anak-
inra (9/15; 60.0%). Median (range) time from HLH diagnosis to
emapalumab initiation and overall treatment duration was 21.0
(1-988) and 63 (3-397) days, respectively. Median (range) ema-
palumab starting and cumulative treatment doses were 3.1 (0.8-
5.9) and 29.7 (4.0-223.6) mg/kg, respectively (Figure 1). Following
treatment with emapalumab-containing regimens, key laboratory
parameters were normalized in most patients (Table 2). Overall
survival and 12-month survival probability from emapalumab ini-
tiation was 86.7%. There were 2 deaths; 1 patient had rheumatoid
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arthritis and was deemed unresponsive to treatment, whereas the
other with sJIA died due to uncontrolled disseminated adeno-
viremia, unrelated to the clinical condition for which emapalumab
was used (investigator-determined).

Conclusions : This study reported real-world treatment patterns and
outcomes with emapalumab across a diverse patient population with
rheumatologic disease-associated HLH. Following treatment with
emapalumab-containing regimens, most laboratory parameters were
normalized, and the overall survival rate was 86.7%. A pivotal clinical
trial of emapalumab in patients with sHLH and underlying rheumato-
logic disease is ongoing (NCT05001737).

IRB Statement : The protocol and data collection forms were
reviewed by the Western Institutional Review-Copernicus Group
Institutional Review Board (WCG IRB) and local IRBs, where
required. There was no direct patient involvement in the study and
anonymized data collection was conducted in compliance with
US Health Insurance Portability and Accountability Act (HIPAA)
policies.

Acknowledgements : The authors thank Sajjad Raza and Alice Press-
man (PRECISIONheor) and Corey Best (Sobi, Inc.) for their support. Edi-
torial and medical writing support was provided by Aparna Nori, PhD,
CMPP, of rareLife solutions, Westport, Connecticut, USA, and funded by
Sobi, Inc.

Table 1 (Abstract A9) Demographics and clinical characteristics of
patients with rheumatologic disease-associated HLH (N = 15)? and
the subset of patients with Still’s disease (n = 10)

Parameter Patients with rheumatologic disease-asso-
ciated HLH (N = 15)
All patients (N = 15) Still’s disease® (N = 10)°
Age at HLH diagnosis, 5.0 (0.9-39) 2501 .0—22.0)d
median (range),
years
Female, n/N (%) 11/15 (73.3) 8/10 (80.0)
Race (White), n/N (%)  7/15 (46.7) 6/10 (60.0)
Infection at diagnosis,  5/15 (33.3) 3/10 (30.0)
n/N (%)
Virus 4/5 (80.0) 3/3 (100.0)
Bacteria 1/5 (20.) 0/10 (0.0)
Fungi 0/15 (0.0) 0/10(0.0)
CNS involvement at 1/15(6.7) 0/10 (0.0)
diagnosis, n/N (%)
Age at initiation 5.0 (0.9-39) 2.5(1.0-22.0)
of emapalumab,
median (range),
years
Initiated emapalumab  9/15 (60.0) 6/10 (60.0)
inan ICU, n/N (%)
Received supportive 7/15 (46.7) 6/10 (60.0)
care at initiation of
emapalumab, n/N
(%)
Ventilator 3/7 (42.9) 3/6 (50.0)
Dialysis 1/7 (14.3) 1/6 (16.7)
Pressors 0/7 (0.0) 0/6 (0.0)
Extracorporeal 0/7 (0.0) 0/6 (0.0)
membrane oxy-
genation
Other® 4/7 (57.1) 3/6 (50.0)
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CNS central nervous system, HLH hemophagocytic lymphohistiocytosis, ICU
intensive care unit, n number of patients with event of interest, N number of
patients with available data

2 Still's disease (n = 10), rheumatoid arthritis (n = 1), systemic lupus
erythematous (n = 1), juvenile idiopathic arthritis (n = 1), diffuse myositis (n =
1), NLRC4 mutation (n = 1)

b Adult-onset Still's disease (AOSD) and systemic juvenile idiopathic arthritis
(sJIA)

¢ Patients with Still's disease was a subset of the group of patients with
rheumatologic disease-associated HLH

9The patient with AOSD was 22 years of age at diagnosis

€ High-flow nasal cannula; tunneled percutaneous catheter; nasogastric/
orogastric tube insertion; bilevel positive airway pressure (BiPAP); continuous
positive airway pressure (CPAP)

60 1 53.2
Rheumatologic disease (N = 15) .
55 - (6.7-171.3)

50 { Wstill's disease (N =10)*
45 A
40 A
35 29.7

30 . (4.0-223.6)
25 A
20 A
15 A

Median dose (range), mg/kg

5.7 5.8

10 -
3.1 3.7 ) (0:8-9.0) (09-66)

5 4 (0.8-5.9) (0.9-5.9
0 |

Maximum Cumulative dose

administered dose

Starting dose

Fig. 1 (Abstract A9) Emapalumab dosing in patients with rheumatologic
disease-associated HLH (N = 15) and the subset of patients with Still’s disease
(N=10)

Table 2 (Abstract A9) Physician-assessed normalization of labora-
tory values and median time to first normalization in patients with
rheumatologic disease-associated HLH (N = 15) and the subset of
patients with Still’s disease (N = 10)

Parameter  Patients with rheumatologic disease-associated
HLH (N = 15)
All patients (N = 15) Patients with Still’s
disease (N = 10)¢
Proportion Median Proportion Median
of patients, (range) of patients, (range) time
n/N(%)*®  timetonor- n/N(%)*®  tonormaliza-
malization, tion, days?
days?®
Absolute 13/14(929) 70(10-400) 9/10(90.0)  7.0(3.0-40).0)
neutrophil
count
Absolute 13/14(92.9) 75(1.0-280) 9/10(90.0) 7.0 (3.0-28.0)
lympho-
cyte count
CXCL9 9/11(81.8)  320(50-1290) 6/8 (75.0) 32.0(5.0-39.0)
Alanine 11/14 (78.6)  140(40-1080) 8/10 (80.0) 14.0 (4.0-1080)
transami-
nase
Platelet 11/14(78.6) 140(1.0-340) 8/10(80.0)  10.5(1.0-26.0)

count
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Parameter Patients with rheumatologic disease-associated
HLH (N = 15)
All patients (N = 15) Patients with Still’s
di (N=10)¢
Proportion Median Proportion Median
of patients, (range) of patients, (range) time
n/N (%)*®  timetonor- n/N(%)*®  tonormaliza-
malization, tion, days®
days®
Fibrinogen 9/13 (69.2) 140(1.0-260) 6/10 (60.0) 15.5 (1.0-26.0)
sCD25 6/9 (66.7) 305 4/6 (66.7) 51(29.0-
(3.0-153.0) 153.0)
Ferritin 6/14 (42.9) 385 (15.0- 5/10(50.0) 46.0 (15.0-
106.0) 106.0)

CXCL9 chemokine ligand 9, HLH hemophagocytic lymphohistiocytosis, n number
of patients who achieved normalization on each laboratory parameter, N
number of patients with available data on each laboratory parameter, sCD25
soluble interleukin-2 receptor a

2 Based on physician’s report

b Proportion of patients who achieved normal values for each laboratory
parameter at any time during emapalumab treatment

¢ Patients with Still's disease was a subset of the group of patients with
rheumatologic disease-associated HLH

Patient and family perceptions of real time access to electronic
health information: a social media survey
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Background : As of April 2021, the 21st Century Cures Act requires that
patients have immediate access to their electronic health information
(EHI) (https://www.healthit.gov/topic/oncs-cures-act-final-rule). This
study seeks to understand pediatric rheumatology patients’ and car-
egivers’ perceptions of the increased data accessibility.

Methods : An anonymous, 23-question Qualtrics survey was distrib-
uted via social media to patients and families with pediatric rheumatic
diseases by patient partners. The survey link and QR code were posted
on disease-specific and personal social media accounts, primarily
Facebook. The survey was available for 10 days and included partici-
pant attestation of a confirmed diagnosis by a pediatric rheumatolo-
gist. Descriptive statistics and a two-tailed t-test were used in analysis,
including for those questions where a 5-point Likert scale was used (1
= strongly disagree to 5 = strongly agree). A p-value < 0.05 was con-
sidered significant.

Results : The survey received 325 initial responses; 23 responses were
incomplete, 34 listed countries of residence outside the United States,
14 did not or were unsure if they had EHI access, and 1 participant did
not confirm a diagnosis by a pediatric rheumatologist. Table 1 contains
demographics and diagnoses of the remaining 253 eligible responses.
Nearly 48% of participants reported accessing their electronic patient

Page 12 of 74

portal > 12 times in the last year and only 8% reported accessing it 1-2
times. Forty-five percent reported accessing their portal the same day
as their appointment, 36% only when they get an alert for new results,
and 0.8% only when a healthcare provider messages. Ninety-eight
percent use the patient portal to access lab results, 80% healthcare
provider messages, 64% imaging results, 53% appointments, and 28%
medications. Free-text questions solicited respondent likes/dislikes of
increased access to EHI, including “It's data about ME; it is only fitting
that | should know it Table 2 and Figure 1 contain additional summary
data for survey questions using 4 or 5-point Likert scales. There were
no significant differences in responses by diagnosis (JIA versus sys-
temic connective tissue disease), however, respondents diagnosed <
5 years ago were more likely to prefer immediate access to EHI, rather
than waiting for a provider.

Conclusions : Respondents reported overwhelmingly positive feed-
back regarding immediate access to EHI through the patient portal.
Though some did report that electronic access to labs increases their
worry, families largely expect access to this data. This study is limited
by the fact that it targeted an already engaged, English-speaking pop-
ulation with digital literacy, access to their patient portal, and patient
engagement in disease-specific social media sites.

IRB Statement : This study was granted exemption by Duke’s Internal
Review Board (Pro00113906).

Acknowledgements : The authors would like to thank the patients and
families who participated in this study and completed the survey. They
also wish to acknowledge CARRA and the ongoing Arthritis Founda-
tion financial support of CARRA.

Table 1 (Abstract A10) Demographics and diagnoses of eligible
respondents with completed surveys. N = 253

Count (%)

Respondent

Patient 12 (5)

Parent/Guardian 241 (95)

Patient age 12 years+ 117 (46)
Primary language

English 252 (99.6)

Spanish 1(04)
Race

Asian 3(1.2)

Black, African American, African, or Afro-Caribbean 2(0.8)

Hispanic, Latino, or Spanish Origin 6(2)

Native American, American Indian, or Alaskan Native 1(04)

White 204 (81)

Mixed race 33(13)

Prefer not to answer 4(1.6)
Diagnosis

Juvenile idiopathic arthritis (JIA), including those with hyper- 94 (37)

mobility or amplified musculoskeletal pain

Systemic connective tissue disease® 159 (63)
Years since diagnosis, median [IQR] 412,8]

2 includes systemic lupus erythematosus, mixed connective tissue disease,
Sjogren syndrome, inflammatory myositis, vasculitis, scleroderma,
autoinflammatory syndromes (including periodic fever syndromes), and chronic
noninfectious osteomyelitis
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Table 2 (Abstract A10) Survey responses analyzed by number of
years since diagnosis. Agreement level measured on a 5-point Lik-
ert scale where strongly disagree = 1 and strongly agree = 5. Mean
(standard deviation). *p-value < 0.05

Question Years Since  Years Since  p-value
Diagnosis Diagnosis
<5 >5
(n=153) (n=83)
I like having electronic access ~ 4.80 (0.54) 481 (0.65) 0.90
to my child’s results as soon
as they are available, before
discussing with my child’s
healthcare provider
I'would prefer that my child’s 1.59(1.03) 1.89 (1.15) 0.04*
results only get released
after my child’s healthcare
provider has discussed them
with me.
| have felt worried about how — 2.62 (1.37) 239 (1.26) 0.21

to understand my child’s test
results when accessing them
electronically.

n=203

195

36 36
jads I I
—Fl

Requested changesto  Shared EHI with other
records providers/institutions

DAlvays DSometimes MRarely mNever

Fig. 1 (Abstract A10) Percentage rates of response on a 4-point
Likert scale (always, sometimes, rarely, never) regarding respond-
ent uses of the patient portal and electronic health information
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Background : Craniofacial Scleroderma (CS) is a rare autoimmune dis-
order characterized by progressive atrophy of the skin and underlying
soft tissue. Changes in facial asymmetry as a result of disease activity
have aesthetic and functional ramifications that can affect quality of
life. This study assesses the functional and psychosocial impacts of
CS in children and adolescents through Patient Reported Outcomes
(PROs).

Methods : This is a prospective study of PROs completed by children
and adolescents with clinically stable CS during intake and follow-
up visits between 2019-2023. Patients completed 10 functional and
psychosocial domains of the validated FACE-Q Craniofacial Mod-
ule (1) along with the capture of 3-dimensional (3D) photographs to
document disease status. FACE-Q scores were analyzed to 1) calcu-
late median scores for each domain, 2) evaluate differences between
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younger (7-14 years) and older (154 years) age groups, 3) compare our
cohort to the FACE-Q validation cohort (1), 4) document frequency/
types of adverse effects, 5) measure variation in domain scores for
individuals completing multiple surveys, 6) perform regression analy-
ses between psychosocial domains, and 7) compare PROs based on
severity of disease.

Results : FACE-Q surveys from 24 patients (aged 7-23 years; 18
females) were collected. Median scores were highest in Jaw Appear-
ance (96.0) and lowest in Appearance Distress (50.0). Younger patients
(n=12) reported significantly lower median scores in four psychoso-
cial domains (p< 0.05, all). Significant differences in five domains (p<
0.05, all) were identified between our cohort and the validation group.
Adverse effects were reported in 21 patients (87.5%), most commonly
identified as firmness of the face (n=16). Patients completing surveys
at 3+ time points (n=9) showed slight improvement in scores across
all domains over time. Regression analyses found Facial Appear-
ance domain scores predictive of scores in the Psychological domain
(R2 =0.623, p< 0.001) but not in the Appearance Distress domain
(R2=0.0711, p=0.208). On average, region-specific scores were similar
for Minor and Moderate atrophy, but worse in severe disease which
had the lowest average scores across all domains.

Conclusions : FACE-Q outcomes in patients with CS indicate a com-
plex interaction of facial appearance satisfaction, scholastic and
social quality of life, supporting the need for psychosocial support.
Further studies may be useful in assessing satisfaction following
treatment, including reconstructive procedures. 1. Klassen AF, Rae C,
Wong Riff KW, et al. FACE-Q Craniofacial Module: Part 1 validation of
CLEFT-Q scales for use in children and young adults with facial condi-
tions. J Plast Reconstr Aesthetic Surg JPRAS. 2021;74(9):2319-2329.
doi:10.1016/j.bjps.2021.05.040

IRB Statement : This study was approved by the Institutional Review
Board at Boston Children’s Hospital (IRB-P00029401), and all research
activities were conducted in accordance with the Declaration of Helsinki.

Type | interferon signatures can be accurately measured by serum
LAMP3 expression in juvenile-onset SLE and are associated
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Background : Patients with juvenile-onset systemic lupus erythema-
tosus (JSLE, onset < 18 years) have more severe disease and relatively
higher cardiovascular disease (CVD) and mortality risk compared to
adult-onset patients. This could be associated with more predomi-
nant type | interferon (IFN) signalling. We investigated a more efficient
method to assess the heterogeneity of type | IFN signatures in JSLE
patients and their relationship with CVD using multi-omics.

Methods : RNA-sequencing (UCL-Genomics) was used to assess differ-
entially expressed genes (DEGs) in peripheral blood mononuclear cells
between JSLE patients with inactive disease (=29, mean age=19)
and healthy controls (HCs, =8, mean age=18). Data was analysed
by gene ontology pathway enrichment, weighted gene co-expression
network analysis (WGCNA), hierarchical clustering, and receiver oper-
ating characteristic (ROC) analysis. BST2 expression was quantified by
spectral flow cytometry on peripheral blood mononuclear cell (PBMC)
subsets. Proteomics (Olink) and Metabolomics (Nightingale) assessed
serum proteins (detection validated by ELISA) and metabolites associ-
ated with inflammation and CVD in matched patients. Patient clinical
data was analysed by trajectory analysis with mean follow up of 4.9
years and 17 clinical encounters.

Results : JSLE patients had significantly enriched type I IFN signalling
pathways compared to HCs (p< 0.0001), despite inactive disease, vali-
dated by unbiased WGCNA, where type | IFN signalling was the most
significantly upregulated network module in JSLE patients, followed
by T-cell activation and cytotoxicity modules. Despite the pathway
dominance of type | IFN signalling, patients clustered heterogeneously
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into a high (H-IFN, 66%, ROC: p< 0.0001, AUC=1.00 vs HCs) and low
(L-IFN, 34%, ROC: p=0.53, AUC=0.59 vs HCs) transcriptomic type |
IFN signature group using normalised gene counts, validated by IFN-
scores (p< 0.0001). 281 DEGs were upregulated in the H-IFN (vs L-IFN)
group, with notable enrichment of cell cycle pathways. Serum protein
levels of LAMP3 correlated most significantly (p=0.0018, r=0.67) with
transcriptomic IFN-scores in patients (ROC: p=0.0069, AUC=0.95 for
H-IFN vs L-IFN) from a panel of >280 proteins, highlighting a novel bio-
marker of H-IFN with translational potential for patient stratification;
this was supported by fast and cost-effective biomarker quantifica-
tion/validation by ELISA. This biomarker accuracy was not replicated
by the IFN-induced cell surface marker, BST2, supporting serum pro-
tein quantification. No difference in clinical serology or disease activity
trajectory was observed between type | IFN groups. However, tran-
scriptomic IFN-scores correlated positively with proteomic (including
ICAM1/VCAM1) and metabolic (including glycoprotein acetyls and
ApoB:ApoAT1 ratios) biomarkers known to reflect CVD-risk.
Conclusions : JSLE patients can be stratified by type I IFN signatures
associated with CVD-risk and upregulated cell cycle pathways even in
low disease activity states. Serum LAMP3 measurement could be used
as a cost-effective method to stratify patients for therapeutic interven-
tion to improve outcomes.

IRB Statement : This study was approved by the London-Harrow
Research Ethics Committee, reference 11/LO/0330. Written informed
consent was acquired from patients and healthy controls.
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Background : The ChRonic nonbacterial Osteomyelitis Magnetic Reso-
nance Imaging Scoring (CROMRIS) tool was developed to assess specific
characteristics of bone and soft tissue inflammation in MRI of patients with
CNO, but was labor intensive to utilize. Primary objectives of this study are:
1) to adapt the CROMRIS tool to a web-based platform and 2) assess the
usability of this web-based CROMRIS system among radiologists.

Methods : A prototype web-based CROMRIS tool limited to the arms
and legs was developed by CARRAs CRMO Workgroup and CARE-
Arthritis in 2019. Monthly meetings between software developers,
rheumatologists, radiologists and an illustrator led to a beta version
that included the whole body. A purposive sample of radiologists (1=7)
provided feedback on the beta version in a demo session on 4/11/22
via semi-structured surveys (Stony Brook University #IRB2021-00033).
Usability was assessed in 5/2022 and in 12/2022 using the System Usa-
bility Scale (SUS), a Likert scale in which respondents indicate their level
of agreement or disagreement on a scale of 1 to 5 for 10 statements on
ease of use, effectiveness, and satisfaction in content of use. Feedback
was reported with descriptive content analysis, continuous variables as
means and categorical variables as percentages.

Results : A clickable-schematic-based CROMRIS was developed to
include all body regions: head (skull/mandible), spine, torso (clavicle,
sternum, ribs), pelvis, hands, feet, arms and legs [Figure 1]. Notable fea-
tures are the ability to immediately highlight a schematic region upon
selection to directly input scores. Suggested changes included labeling
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of individual spine and rib segments, insertion of scoring legend on
each tab for reference and creation of a summary page with a composite
diagram where one can visualize the location and size of lesions by color
as well as a numerical CROMRIS activity index [Figure 2]. The general
scoring on the portal is indicated by clicking on a bone unit to indicate
the presence of bone marrow hyperintensity consistent with an active
CNO lesion, which is qualified by other lesion parameters [Figure 3]. A
video tutorial and MRI Atlas is on the platform for training (https://www.
carearthritis.com/mriportal/crmo/index/). Visual factors and anatomical
diagrams were among the features “liked best” by the survey respond-
ents. Mean SUS scores increased from 64.5 (below average) to 75 (above
average). All respondents agreed that the final version of the web-based
CROMRIS was “easy to learn” and found that the “various functions of the
web-based CROMRIS were well integrated, and “would like to use the
web-based CROMRIS in future clinical trials.

Conclusions : The web-based CROMRIS portal shows good usability
amongst radiologists. Studies of interrater reliability among expe-
rienced pediatric radiologists are underway. Once validated, this
tool can be used as a semi-quantitative MRI scoring tool to allow for
standardization of reporting output of radiological interpretations
of MRI'in CNO.

IRB Statement : IRB approval Stony Brook University #/RB2021-00033).

Acknowledgements : This project is supported by a CARRA-Arthritis
Foundation Small Grant. The authors wish to acknowledge the ongo-
ing Arthritis Foundation financial support of CARRA.

Color-coded selection upon clicking

#Case 1=

g =1

Fig. 1 (Abstract A13) Screenshot of Web-based CROMRIS Portal on
Tab for Long Bones of Lower Extremity Before and After Feedback Ses-
sions/Usability Testing

4 Case 1=p

CROMRIS
ctiviy |

Return to case | Complete and go to next case | Go to next case without completing | Next case: (casez

Fig. 2 (Abstract A13) Screenshot of Summary Page for Final Web-
based CROMRIS Portal
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CNO Lesion Characteristic SCORE

Bone marrow hyperintensity (BMHI) Absent 0
Present 1

Signal Size (SS) <25% 1
25-50% 2
>50% 3

Soft tissue hyperintensity/periosteal reaction (ST/PHI)  Absent 0
Present 4

Bony expansion (BEx) Absent 0
Present 4

1.The characteristics included and score assigned to each variable for active CNO lesions
within bone units as described in the Atlas for the web-based CROMRIS portal in general.
Adding up all parameters for a maximum score of six for each bone unit, except sacroiliac
joints, which is scored separately. Bone units are defined in the Atlas.

2.The sum of individual bone unit scores is the CROMRIS Activity Index.

Fig. 3 (Abstract A13) Scoring of Active CNO Lesions in General Bone
Units in the Web-Based CROMRIS
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Background : Brain tissue atrophy and ventricular enlargement are
characteristic imaging biomarkers of systemic lupus erythematosus
(SLE) that have been observed in children (cSLE) with and without a
neuropsychiatric (NPSLE) diagnosis. However, these brain features
are not commonly quantified in conventional Magnetic Resonance
Imaging (MRI) evaluations of cSLE. Brain volumes obtained from clini-
cal control data can facilitate baseline and longitudinal evaluations
of ¢SLE populations; yet, neuroimaging work is limited by small cSLE
cohorts. This study aimed to leverage the value of structural MRI data
obtained in clinical settings over a decade and to investigate the
impact of brain volumes on the diagnosis and evaluation of cSLE.

Methods : T1-weighted brain MRI data were acquired from retrospec-
tive clinical samples of 133 patients with cSLE (4-18 years) and 132
controls that were scanned from 2010 to 2021 on 1.5T or 3T scanners
(Table 1). Structural metrics included total grey matter (GM) cortex,
subcortical GM, white matter (WM), and lateral ventricles volumes,
mean cortical thickness and WM surface area (Figure 1A). Group dif-
ferences between NPSLE and non-NPSLE subgroups and controls
were examined with analysis of covariance (ANCOVA), including age,
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sex, and total intracranial volume as covariates. Age associations and
age and group (cSLE versus controls) interaction effects were explored
with linear regression in brain metrics that displayed group differ-
ences. Cortical GM volume/thickness and lateral ventricles volumes
were tested as predictors of group classification in c¢SLE patients and
healthy controls with logistic regression and receiver operating char-
acteristic analyses.

Results : ANCOVA group analyses revealed lower cortical volume
(F=32.9), thinner cortex (F=27.4), and greater lateral ventricles
volumes (F=21.0) in both NPSLE and non-NPSLE groups compared
to healthy controls (p< 0.001), but no differences within cSLE sub-
groups or between NPSLE subgroup and controls for WM surface
area (Figure 1B-E). Regression analyses showed an interaction effect
between age and group with GM thickness that was driven by the
cSLE group (t=-3.04, p=0.003; Figure 1D). Together, lower cortical
tissue volume and higher lateral ventricle volume predicted cSLE
diagnosis with a sensitivity of 75.9% and specificity of 73.5% when
compared to healthy controls (Figure 2).

Conclusions : Cortical atrophy and thinning, and enlarged lateral
ventricles were frequently observed in patients with cSLE. Cortical
thinning at a faster rate in cSLE than in healthy controls indicated
changes in GM morphology that are specific to this pathology.
These structural MRI metrics may aid in assessing early brain atro-
phy and in evaluating the magnitude of these deviations with age in
cSLE when compared to neuroimaging brain data from age and sex
comparable healthy populations. Additionally, evaluations of cSLE
against healthy brain MRI data might increase diagnostic precision
in cSLE, even when retrospectively acquired.

IRB Statement : | certify that this study has received the appropri-
ate IRB approval by an appropriate ethics committee (The Research
Ethics Board established by the SickKids Board of Directors). The IRB
number is 1000079127 and the official title is “Identifying Neuroim-
aging Biomarkers of Neuropsychiatric Childhood-Onset Systemic
Lupus Erythematosus Artificial Intelligence and Machine Learning”

Table 1 (Abstract A14) Demographic and clinical characteristics of
non-NPSLE, NPSLE, and healthy control groups

Group (% Agein Sex(%  Time SLE- Pred- Current
SLE) Years Female) since DAFR nisone  Pred-
(Mean Diagnosis (Activ- Expo-  nisone
+SD) (Months) ity) sure Dose
(Cur- (mg)
rent/
Past)

Non- 1440  68/82 147 + 65+ 41/82 144 +
NPSLE +27  (83%) 323 6.8 (50%) 21.2
(82/133,

62%)

NPSLE 1410  41/51 109 + 115+ 34/51 245+
(51133,  +28 (80%) 211 90" 67%) 256
38%)

Controls 1448  108/132 - - - -

(HO) +27  (82%)

" p<0.05, independent samples T-tests
@ SLE Disease Activity Index
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Fig. 1 (Abstract A14) Brain structural MRI metrics (A) that showed significant
abnormalities in NPSLE and non-NPSLE subgroups compared to a healthy

control cohort (B-E *p<0.001)
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Receiver Operating Characteristic Analysis (¢SLE vs Healthy Controls)

Confusion matrix

Predicted

Observed HC  SLE % Correct
HC 97 35 73.485
SLE 32 101 75.940
Overall % Correct 74.717

False Positive Rate

000 025 050 075 1.00

Note. The cut-off value is set to 0.5

Fig. 2 (Abstract A14) Receiver operating characteristic analysis revealed that
cortical and lateral ventricles volumes can aid with cSLE classification with an

overall accuracy of 74.75%

Validation of an electronic health record algorithm to identify
children with chronic rheumatic disease
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Background : Many study teams spend hours reviewing the electronic
health record (EHR) to identify possible research subjects. The EHR is a
rich data source, but manual review can be time consuming and bur-
densome. This study aims to validate a predictive electronic algorithm
to identify children with rheumatic disease using on-demand self-ser-
vice EHR reporting functionality.

Methods : Four diverse study sites using the same EHR (Epic Systems
Corporation) created SlicerDicer reports. Queries included search
terms for diagnosis (juvenile arthritis (ICD10-CM M08.*, M40.5),
lupus and associated conditions (M32.*, L93.%, H01.12, M35.*), and
dermatomyositis (M33.%)), department (pediatric rheumatology),
and encounter type (office visit). Clinic schedules were manually
reviewed both prospectively and retrospectively over a 2 week
period to determine the diagnosis. SlicerDicer queries were run pro-
spectively and retrospectively over the same two week period. Clinic
schedules were compared to the SlicerDicer reports. Descriptive sta-
tistics, and logistic regression with clustering by site are reported.
Results : Of the total 674 patient visits evaluated throughout the
study at four clinic sites, there were 589 (88%) patient visits pro-
spectively evaluated, and 517 (77%) patient visits retrospectively
evaluated. In total, there were 433 (64%) of patient visits included
in both the prospective and retrospective queries. There were 85
visits added onto clinic schedules after prospective queries were
completed, and 194 (29%) visits either cancelled or no-showed.
Four patients who were added on after prospective queries were
completed did not show to their appointments. Prospective queries
had a sensitivity of 86%, specificity of 96%, PPV of 92%, and NPV of
92%, with an AUC of 0.92 (Figure 1A). Retrospective queries had a
sensitivity of 80%, specificity of 97%, PPV of 95%, and NPV of 87%,
with an AUC of 0.91 (Figure 1B). Age and return visit type were sta-
tistically associated with having a diagnosis and being present on
both the prospective and retrospective queries in univariate analy-
sis (Table 1). Of the 433 patients included in both the prospective
and retrospective queries, 33 (8%) changed status between queries.
Change of diagnosis status was not associated with age, sex, or visit
type in univariate analysis (Table 2).

Conclusions : We were able to develop a successful query to identify
subjects both prospectively and retrospectively with rheumatic con-
ditions. Further integration of predictive algorithms into standard
research screening workflows is a potential way to improve subject
identification and recruitment.

IRB Statement : The study was approved by Nationwide Children’s
Internal Review Board, STUDY00002524, and other study sites as
necessary.

Acknowledgements : This work was funded by a CARRA-Arthritis Foun-
dation Small Grant. The authors wish to acknowledge CARRA and the
ongoing Arthritis Foundation financial support of CARRA.
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Fig. 1 (Abstract A15) Receiver Operator Curve of Prospective and
Retrospective Visit Screening Reports. A Receiver Operator Curve of
Prospective Visit Screening with SlicerDicer queries containing search
terms for diagnosis, department, and encounter type. B Receiver Oper-
ator Curve of Retrospective Visit Screening with SlicerDicer queries con-
taining search terms for diagnosis, department, and encounter type

Table 1 (Abstract A15) Univariate predictors if patient has diagno-
sis and is included on query

Prospective Query Retrospective Query

B-coefficient p-value B-coefficient  p-value
(95% CI) (95% CI)
Age 0.06 (0.02,0.10)  <0.01 0.05 (0.08,0.08) 0.02
Return visit type  4.39 (241,6.36) <001 2.56(1.77,335) <001
Female sex -0.06 (-043, 0.75 0.20(-0.19,0.60) 0.31

031)
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Table 2 (Abstract A15) Univariate regression of change of diagno-
sis status

B-coefficient (95% Cl) p-value

Age 0.04 (-0.01, 0.08) 0.08
Return visit type -0.39(-1.21,043) 035
Female sex 0.17 (-0.63,0.97) 0.68

Feasibility and acceptability of yoga for adolescents with juvenile
idiopathic arthritis

Adina Dawoud', Jill Blitz', Steffany Moonaz’

'Children’s Hospital Los Angeles, Los Angeles, CA USA, 2Southern
California University of Health Sciences

Correspondence: Steffany Moonaz
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Background : Yoga shows effectiveness in young adults with arthri-
tis but has not been studied in adolescents with juvenile idiopathic
arthritis (JIA). Unique challenges arise for this population, including
decreased activity level and different psychosocial challenges than
healthy peers. However, exercise and stress management are ben-
eficial for JIJA management. Yoga combines adaptable movement with
tools for self-regulation. This project aimed to determine the feasibil-
ity and acceptability of an 8-week group yoga intervention for adoles-
cents with JIA.

Methods : Of the 79 rheumatology clinic patients screened, 25 con-
sented to participate in 2 cohorts (16 and 9). Participants were ages
14-18 years with a JIA diagnosis, spoke and understood English, and
could get on and off the floor independently. All participants were
cleared by a rheumatologist. Each 75-minute group session included
breathing techniques, relaxation, mindfulness, and modified clas-
sical yoga postures, using various props and a yoga rope wall. An
online yoga video was available for home practice. Outcomes meas-
ured at baseline and 8 weeks included physician global assessment
with joint count, visual assessment with a joint damage assessment
index, the Pediatric Quality of Life Arthritis Module 3.0 (Peds QL) and
the Visual Analog Scale for pain. An anonymous satisfaction survey
was administered after week 8 (5-point Likert scale). Descriptive
statistics were used to summarize patient characteristics and out-
comes. Wilcoxon signed-rank tests were used to assess difference
in outcome measures before and after the intervention. Spearman
correlation was used to assess correlations of global assessment and
joint count with sessions attended.

Results : Of the 25 participants who consented, 13 attended at
least one class with mean attendance of 5.7+2.2 classes. Common
reasons for non-enrollment of eligible patients included distance,
schedule conflicts, and lack of interest. Reasons for non-partici-
pation by enrolled participants is unavailable. Average distance
to classes was 29.0+41.7 miles (range 5-202 mi.). For those who
attended, there was a trend toward improvement for the Pain and
Hurt domain of the Peds QL assessment (p=.16), but no other out-
comes approached significance. Satisfaction data was available for
8 participants and was high in all areas, including pain improve-
ment, program enjoyment, and likelihood of continuing yoga.
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Conclusions : Adolescents with JIA who attended an 8-week yoga
program reported enjoyment, pain reduction, and interest in con-
tinued practice. No adverse events were reported. This suggests
yoga may be safe and acceptable for this population. A trend toward
reduction in Pain and Hurt suggests possible effectiveness for
improving these symptoms. These findings must be interpreted with
great caution due to the very low enrollment and attendance, indi-
cating barriers to feasibility such as scheduling and distance. Future
studies should consider stakeholder engagement to understand
and reduce barriers to participation, along with larger sample sizes
to test intervention effectiveness.

IRB Statement : This project was approved by the Institu-
tional Review Board of Children’s Hospital of Los Angeles,
#CHLA-17-00037-CROOT1.

Creating a predictive algorithm for diagnosis of chronic
inflammatory arthritis based on initial consultation data:

a retrospective review at a quaternary pediatric rheumatology
center

Kendra Lauer, Kyla Driest, Alysha Taxter
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Correspondence: Kendra Lauer
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Background : Juvenile idiopathic arthritis (JIA) is the most com-
mon chronic rheumatic disease in children. With the current work-
force shortage, wait times for initial consultation with pediatric
rheumatology is lengthy. Providers are overwhelmed with referrals
for non-specific joint complaints that infrequently result in an arthri-
tis diagnosis. This study aims to develop a predictive algorithm for
diagnosis of arthritis based on initial consultation visits using patient-
reported, historical, and referral data.

Methods : All new patients seen in our quaternary pediatric rheuma-
tology clinic between 2021 to 2023 were included. Reason for visit is
recoded by the registration team at scheduling. Patients complete
electronic patient reported outcomes (PROs) during routine clinical
care, including a 56-point review-of-systems (ROS), pain, physical func-
tion, and morning stiffness. Diagnosis of chronic inflammatory arthritis
was defined as ICD-10 codes of L40.5 (psoriatic arthritis), MO5 (rheu-
matoid arthritis), M06 (other rheumatoid arthritis), MO8 (JIA), or M45
(ankylosing spondylitis) documented as a current or future encounter
diagnosis, problem list, or past medical history. Logistic regression
evaluated the association of an arthritis diagnosis with patient and
referral data; sample was randomly split into 80% derivation and 20%
test set. Variables with p< 0.2 in univariate were included in multivari-
ate, and a final multivariate model was evaluated on the test set. Com-
plete data are reported.

Results : There were 2054 subjects; 1360 (66%) female, with a median
age of 13 [IQR 8,16], and 197 (10%) were diagnosed with arthritis.
Common reasons for referrals include pain (33%), swelling (12%),
antinuclear antibody testing (11%), and fever (6%) (Table 1). Com-
mon patient-reported symptoms include joint complaints (71%),
psychological symptoms (57%), muscle complaints (56%), gastroin-
testinal symptoms (52%), and neurological symptoms (52%). The PROs
of patient global, pain, and physical function, as well as joint pain and
morning stiffness, were higher or more commonly present, respec-
tively, in children with arthritis (all p< 0.05). Positive constitutional,
cardiac, and neurologic ROS domains were negatively associated with
arthritis diagnosis whereas joint symptoms were positively associ-
ated with an arthritis diagnosis (all p< 0.05) (Table 2). A final predictive
model had an area under the curve (AUC), sensitivity, and specificity of
0.83, 23%, and 99% (Table 3).
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Conclusions : We were able to successfully build a predictive algo-
rithm for diagnosis of arthritis by leveraging data potentially available
before a consultative visit. Our data suggests that such models could
be integrated into clinical referral pathways to assist with expedited
access to pediatric rheumatology.

IRB Statement : The study was approved by Nationwide Children’s Hos-
pital Institutional Review Board, approval number STUDY00003317.

Acknowledgements : None.

Table 1 (Abstract A17) Summary of referral and patient-reported
data by diagnosis of inflammatory arthritis

Total No diagnosis Diagnosis of p-value
(N=2054) of inflamma- inflamma-
tory arthritis tory arthritis
(N=1857) (N=197)

Refer for posi- 224 (11%) 219 (12%) 5 (3%) <0.01
tive ANA

Refer for pain 673 (33%) 620 (34%) 53 (27%) 0.06

Refer for 238 (12%) 167 (9%) 71 (36%) <0.01
swelling

Refer for fever 122 (6%) 120 (6%) 2 (1%) <0.01

Refer forrash 87 (4%) 85 (5%) 2 (1%) 0.02

Refer for 60 (3%) 58 (3%) 2 (1%) 0.10
fatigue

Patient global, 4[1, 6] 42,5] 5[1,9] <0.01
median [IOR]

Patient pain,  41[1,7] 41[1,6] 513,71 <0.01
median [IOR]

CHAQ, 0.25 [0, 0.88] 0.25 [0, 0.75] 0.5[0.13, 1] <0.01
median [IQR]

Morning 1260 (62%) 1100 (60%) 160 (81%) <0.01
stiffness

Variables are reported as N (%) unless otherwise specified. CHAQ: childhood
health assessment questionnaire

IQR interquartile range

Table 2 (Abstract A17) Review-of-system domains associated with
diagnosis of inflammatory arthritis

Total (N=2054) No diagnosis  Diagnosis of p-value

of inflamma- inflamma-

tory arthritis tory arthritis

(N=1857) (N=197)
Constitutional 1470 (72%) 1341 (72%) 129 (65%) 0.05
Eyes 732 (36%) 660 (36%) 72 (37%) 0.78
Ears 432 (21%) 397 (21%) 35 (18%) 024
Nose 368 (18%) 339 (18%) 29 (15%) 0.22
Mouth/Throat 889 (43%) 0 (44%) 79 (40%) 0.34
Cardiac 5 (39%) 763 (41%) 52 (26%) <0.01
Respiratory 4 (30%) 552 (30%) 61 (32%) 0.61
Gastrointestinal 1059 (52%) 968 (52%) 91 (46%) 0.11
Urinary 257 (12%) 234 (13%) 23 (12%) 0.71
Reproductive 246 (12%) 227 (12%) 19 (10%) 0.29
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Total (N=2054) No diagnosis Diagnosis of p-value

of inflamma- inflamma-

tory arthritis tory arthritis

(N=1857) (N=197)
Muscle 1158 (56%) 1051 (56%) 107 (54%) 0.53
Joint 1459 (71%) 1285 (69%) 174 (88%) <0.01
Dermatologic 837 (41%) 760 (41%) 77 (39%) 0.62
Hematologic 643 (31%) 581 (31%) 62 (31%) 0.96
Neurologic 1069 (52%) 994 (54%) 75 (38%) <0.01
Psychiatric 1187 (57%) 1084 (58%) 103 (52%) 0.10

Table 3 (Abstract A17) Multivariate analysis factors associated
with inflammatory arthritis diagnosis in test set

Odds Ratio (95% Cl) p-value

Patient global 3(1.09, 1.62) 0.01
Patient-reported pain 0.96 (O 79,1.17) 0.68
Patient-reported morning stiffness 2.79(0.95,8.21) 0.06
CHAQ 0.61(0.24,1.52) 0.29
Refer for positive ANA 0.44 (0.05, 3.62) 0.44
Refer for pain 0.53(0.22,1.26) 0.15
Refer for swelling 722 (3 00, 17.35) <0.01
Refer for fever 3(0.15,11.91) 0.80
Refer for rash - -
Refer for fatigue 13(0.11,11.99) 0.92
Positive mouth/throat ROS 22(0.53,2.84) 0.64
Positive cardiac ROS 03(0.10,261) 0.96
Positive joint ROS .18 (0.36, 3.85) 0.79
Positive neurologic ROS 0.21(0.08,0.57) <0.01
Positive psychiatric ROS 0.90 (0.38, 2.13) 0.81

ROS Review-of Systems, CHAQ childhood health assessment questionnaire

Elucidating the factors that influence the use of minor salivary
gland biopsy for the evaluation of childhood Sjogren’s disease
Hemalatha Srinivasalu', Brian Dizon?, Matthew Basiagag, Sara Stern*,
Akaluck Thatayatikom?®, Seunghee Cha®, Scott Lieberman’, for the CARRA
Sjogren’s Workgroup®

'GW School of Medicine, Washington, D.C. USA; >NIAMS, NIH; *Mayo
Clinic; *University of Utah, Salt Lake City, UT, USA; >AdventHealth

for Children; ®University of Florida, Gainsville, Gainsville, FL USA;
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and Rheumatology Research Alliance (CARRA)
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Background : Childhood Sjogren’s disease (cSjD) is a rare condition,
and its diagnosis is challenging due to a lack of pediatric-specific diag-
nostic criteria. In this project, we aimed to understand the current clin-
ical trend for obtaining MSG biopsy in Childhood Sjogren’s followed by
determining the characteristic pathology features and focus score cut-
off for Childhood Sjogren’s Disease.

Methods : For aim 1, we analyzed data from the retrospec-
tive international cohort of 300 patients collected by the
Childhood Sjogren’s Disease Workgroup. We compared the
use of MSG biopsy in the evaluation of cSjD in the retrospec-
tive cohort according to the clinicians who submitted the
cases, demographics, clinical manifestations, disease fea-
tures, and other diagnostic testing. For aims 2 & 3, we have
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selected 50 age and sex-matched MSG biopsy from patients
with Childhood Sjogren’s and controls. Pathologists are que-
ried on the presence of small cellular aggregates, glandular
fibrosis, acinar atrophy, fatty infiltration, granulomas in the
biopsies along with determining focus scores. Digitalization
and pathology review are currently underway.

Results : In the retrospective cohort, minor salivary gland (MSG) biopsy
was performed as part of the evaluation for cSjD in 44% of patients.
Among 26 clinicians who contributed cases of cSjD, no patterns in
the use of MSG biopsy were observed. SSA and SSB were performed
in 97% of patients, while ocular stain (18%), Schirmer test (45%),
unstimulated salivary flow (15%), parotid sialography (12%), and sali-
vary ultrasound (40%), were performed less frequently. Patients who
had undergone MSG biopsy had significantly greater odds of having
additional testing performed. Age less than 9 years (p=0.0003, OR
2.9), male biologic sex (p=0.005, OR 2.4), parotitis (p< 0.001, OR 2.8),
and dry mouth (p=0.01, OR 1.8) were associated with a higher odds
of MSG biopsy. Hypergammaglobulinemia (p=0.0001, OR 0.36) and
serologies positive for SSA (p < 0.0001, OR 0.14), SSB (p< 0.0001, OR
0.30), RF (p=0.04, OR 0.59), or ANA (p=0.002, OR 0.33) were associated
with a lower odds of MSG biopsy.

Conclusions : Use of MSG biopsy in the evaluation of cSjD was hetero-
geneous. While SSA and SSB were routinely performed in the evalu-
ation of ¢SjD, additional tests, including MSG biopsy, appeared to be
reserved for patients with atypical features such as young age, male
biologic sex, and negative serologies. These observations suggest
a framework for standardizing the evaluation of cSjD to improve
diagnosis.

IRB Statement : This study was considered Exempt Certified by IRB at
Children’s National Hospital. IRB # Pro00012976.

Acknowledgements : CARRA-Arthritis Foundation Small Grant. The
authors wish to acknowledge CARRA and the ongoing Arthritis Foun-
dation financial support of CARRA Childhood Arthritis and Rheuma-
tology Research Alliance and the International Childhood Sjogren
Syndrome Workgroup NIAMS, NIH
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Background : Tumor necrosis factor inhibitors (TNFi) are effective in
children with juvenile spondyloarthritis (JSpA) and generally represent
the first-line choice for biologic therapy. However, not all JSpA patients
respond well to TNFi initially (primary non-response) or respond well
but lose efficacy over time (secondary non-response). Children who do
not respond to initial TNF inhibition are left with limited options. We
aimed to identify the clinical characteristics associated with TNFi non-
response in JSpA patients.

Methods : Retrospective analysis of JSpA patients and their response
to first TNFi agent enrolled in the Childhood Arthritis and Rheumatol-
ogy Research Alliance (CARRA) Registry between July 2015 - January
2019. JSpA population included enthesitis-related arthritis, psoriatic
arthritis, and undifferentiated spondyloarthritis subtypes. Primary
non-response defined as discontinuation of TNFi within the first 3
months of starting due to ineffectiveness and absence of other causes.
Secondary non-response defined as 1) stopping TNFi AND 2) switch-
ing to another biologic or addition of a disease-modifying anti-rheu-
matic drug (DMARD) after 3 months OR for specific reason other than
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ineffectiveness if less than 3 month. Responders were defined as those
continuing the 1st TNFi for duration of study. Demographic and dis-
ease characteristics were compared at 1) baseline visits prior to TNFi
start and 2) time of initial TNFi non-response or visit at least 4 months
following TNFi start for the responders.

Results : Total of 286 patients met inclusion criteria; 168 TNFi respond-
ers and 118 TNFi non-responders. The median duration prior to initial
TNFi non-response for the non-responders was 268 days (IQR:159.5,
426.5). Demographics are shown in Table 1. Mean age at TNFi start was
12.1y for non-responders (SD 4.0y) and 12.1y for responders (SD 4.1y).
Non-responders were more likely to be female compared to respond-
ers, 60.5% vs 48.5% (p=0.04). BMI was higher in non-responders com-
pared to responders, 22.5 vs 21 (p=0.01). Non-responders had more
arthritis, enthesitis and sacroiliitis at their baseline visit prior to TNFi
start and a post-TNFi start visit compared to responders shown in
Table 2. The majority of non-responders were secondary non-respond-
ers (N=113/118; 96%) shown in Figure 1. Following initial TNFi therapy
for all the non-responders, most patients switched to 2nd TNFi (60.2%),
followed by DMARD (35.2%) then another biologic (4.6%).
Conclusions : JSpA patients who did not respond to initial TNFi had
more active disease and more axial involvement at baseline prior to
starting therapy. The majority of patients who failed TNFi were due to
secondary non-response. Additionally, JSpA patients with a higher BMI
at baseline may be a risk factor for TNFi non-response

IRB Statement : The study was conducted in accordance with the Dec-
laration of Helsinki, and the protocol was approved by the Ethics Com-
mittee of Indiana University (protocol #: 1812741336).

Acknowledgements : The authors wish to acknowledge the sup-
port from Arthritis Foundation and CARRA. This project is funded by
a CARRA-Arthritis Foundation small grant. This work could not have
been accomplished without the aid of the following organizations: The
NIH’s National Institute of Arthritis and Musculoskeletal and Skin Dis-
eases (NIAMS) & the Arthritis Foundation. We would also like to thank
all participants and hospital sites that recruited patients for the CARRA
Registry. The authors thank the following CARRA Registry site principal
investigators: K. Abulaban, C. Aguiar Lapsia, S. Ardoin, L. Barillas-Arias,
M. Basiaga, K. Baszis, H. Brunner, H. Bukulmez, E. Chalom, J. Chang,
D. Co, K. Cook, A. Cooper, C. Correll, T. Davis, F. Dedeoglu, M. DeGuz-
man, A. Dhanrajani, K. Ede, B. Edelheit, B. Feldman, I. Ferguson, D. Gla-
ser, D. Goldsmith, B. Gottlieb, T. Graham, T. Griffin, T. Hahn, L. Harel, O.
Harry, M. Hollander, S. Hong, M. Horwitz, J. Hsu, A. Huber, L. Imundo,
C. Inman, P. Kahn, S. Kim, D. Kingsbury, M. Klein-Gitelman, L. Lim, M.
Mannion, D. McCurdy, D. Milojevic, S. Mohan, T. Moore, K. Moore, L.
Moorthy, S. Nativ, M. Natter, K. Onel, J. Patel, S. Prahalad, C. Rabinovich,
A. Robinson, T. Ronis, M. Rosenkranz, N. Ruth, S. Sabbagh, K. Schikler,
C. Schutt, E. Sloan, J. Spitznagle, Y. Sterba Rakovchik, K. Stewart, G.
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D. Wahezi, P. Weiss, J. Weiss, L. Woolnough, E. Wu, A. Yalcindag, Y. Zhao

Table 1 (Abstract A19) Demographics by TNFi response status

Characteristic Non- Responder (N=168) p value
responder
(N=118)
Sex, Male (n, %) 45 (38.1%) 87 (51.8%) 0.023
Age,y 0910
Mean (SD) 12.1 (4.0) 12.1(4.1)
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Characteristic Non- Responder (N=168) p value
responder
(N=118)
Race (n, %) 0.369
White 96 (86.5%) 124 (79.5%)
Black 6 (4.8%) 10 (6.1%)
Other race 14 (11.3%) 23 (14.1%)
Not Hispanic or Latino 108 (91.5%) 147 (87.5%) 0.281
(n, %)
Disease duration, y 1.2(1.8) 1.320) 0.295
Positive HLA-B27? 35 (37.2%) 54 (41.5%) 0516
(n, %)
BMI kg/m2 22.5 (6.6) 21.1(6.3) 0.023

#20.3% & 22.6% HLA-B27 Not done/Unknown for non-responder & responder
group, respectively

Table 2 (Abstract A19) Clinical characteristics at baseline and
post-TNFi start visits

Baseline visit Post-TNFi start visit

Non-
responder
(N=118)

Non- Responder p
responder (N=168) value
(N=118)

Responder
(N=168)

p value

Active 5.0(6.5) 50(6.0) 0.115  4.0(6.1) 0.7 (1.6) <0.001
Joint

Count

Mean

(SD)

Tender
Enthe-
ses (n,
%)

Clinically 36 (34.6%)
Active
Sacro-
iliitis
(n, %)

Uveitis
(n, %)

PhGA
Mean
(SD)

PtGA
Mean
(SD)

CHAQ
Dis-
ability
Index
Mean
(SD)

49 (45.0%) 53(344%) 0084 45(41.7%) 22(141%)  <0.001

29(18.8%) 0.004 25(23.6%) 11(7.4%) <0.001

6 (5.1%) 3(1.9%) 0.177 7 (6.0%) 0(0) 0.002

3120 34024 0.580 23(1.9) <0.001

46(25) 35(25) 0.007 43(23) 21024 <0.001

0.7 (06) 0.6(0.6) 0.107  0.6(0.6) 03(05) <0.001

Uveitis: ever had uveitis at baseline visit or had new onset, or previously
reported uveitis at post-TNFi start visit, PhGA Physician Global Assessment (0-10),
PtGA Patient Global Assessment (0-10), CHAQ Childhood Health Assessment
Questionnaire (0-3)
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Secondary Non-response Reasons
Ineffective (43%)
Unclear/Unknown (16%)
Intolerance of medication or delivery
method (15%)

= Disease flare (9%)

= Chronic non-adherence (5%)

= Self discontinued (3%)

= Infection (2%)

B 96%

= Allergic Reaction (1%)

\

{/ﬂ = Cardiac symptoms (1%)
= Financial reason (1%)

# Gl symptoms (1%)

[ Primary Non-response (4%) = Insurance issues (1%)

Secondary Non-response (96%) Psoriasis (1%)

Uveitis (1%)

Fig. 1 (Abstract A19) Reasons for TNFi Non-response

Defining and endotyping syndrome of undifferentiated recurrent
fevers

Marci Macaraeg', Grant Schulert', Nadine Saad?, Fatma Dedeoglu?,
Tiphanie Vogel*
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Background : Syndrome of Undifferentiated Recurrent Fevers (SURF)
is an understudied and poorly defined disease entity. It causes sig-
nificant financial and emotional burden to patients and their families
and is difficult to diagnose and manage. Our preliminary data sug-
gest that at least two distinct groups exist within SURF with unique
cytokine profiles. The goal of this study is to group patients diagnosed
with SURF by endotype, identify candidate driving forces behind each
group, and determine best treatment practices for SURF patients. Our
hypothesis is that distinct groups exist within SURF, and that each
group has unique clinical and cytokine characteristics, as well as dif-
ferent responses to treatment. The first specific aim of this study is to
group SURF patients according to endotype using their clinical symp-
toms and cytokine findings. The second specific aim is to determine
the characteristics and variables of SURF patients likely to benefit from
early biologic initiation. Secondary outcomes from this aim will be to
identify characteristics and variables of patients who experience dis-
ease control with on-demand steroids, colchicine, or cimetidine alone.
Methods : Patients diagnosed with SURF after March 2018 are being
enrolled into this study at Cincinnati Children’s, Texas Children’s,
Boston Children’s, and University of Michigan. Inclusion criteria for
SURF includes: 1) age between 0-18, 2) history of recurrent fevers,
defined as at least 3 episodes in the past that cannot be attributed
to infection or other disease, 3) fever episodes are stereotypical, 4)
not consistent with PFAPA or a hereditary fever syndrome based on
the 2019 Eurofever/PRINTO criteria, and 4) negative genetic test-
ing if symptoms are consistent with an HRF. Demographics, clinical
course, and treatment responses will be recorded in REDCap, and
some patients will provide biosamples for multiplex cytokine analy-
sis, which will be performed at CCHMC.

Results : Preliminary results from the CCHMC cohort show that SURF
is heterogeneous in presentation and treatment response. Hierarchi-
cal cluster analysis of peripheral cytokine analysis shows that a sub-
set of SURF patients cluster together with higher levels of IL-12p70,
IL-23, and IFNy compared to the rest of SURF and all PFAPA patients.
Lastly, the CCHMC cohort also showed that many SURF patients had
variants of unknown clinical significance in genes implicated in B cell
development, immunodeficiencies, granulocyte/monocyte develop-
ment, and inflammatory bowel disease risk. The heterogeneity, clus-
tering, and genetic findings led to the hypothesis of the existence of
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endotypes within SURF. This study is a step to identify these endo-
types. This multi-institutional study is ongoing, with data currently
still being collected.

Conclusions : Preliminary data from CCHMC suggest that different
endotypes exist within SURF. This multi-institutional study will fur-
ther evaluate whether there exist distinct SURF endotypes, what
drives the disorder and each of its endotypes, and how physicians
can better predict which treatment will be most successful for each
patient.

IRB Statement : This study was approved by the Institutional Review
Board of Cincinnati Children’s Hospital Medical Center (CCHMC IRB),
and written informed consent was obtained from all patients and/or
their legal guardians.

Acknowledgements : The authors wish to acknowledge CARRA and
the ongoing Arthritis Foundation financial support of CARRA. The
authors would like to thank the CARRA-Arthritis Foundation grant for
funding this project, the Lellen Family Foundation for supporting the
Pediatric Autoinflammatory Disease registry at CCHMC, the CARRA
Autoinflammatory and Rare disease workgroup for all of their support,
and the patients and families who participate in this study.

Proposed pathways involved in the pathogenesis of juvenile
dermatomyositis
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Background : Juvenile dermatomyositis (JDM) is an autoimmune dis-
ease that causes skin and muscle inflammation. Why patients develop
JDM is not well understood. We sought to investigate the relationship
between genetic risk factors, including C4 GCN, autoantibodies, and
clinical features in JDM.

Methods : Subjects were recruited from 2 pediatric institutions (1=61).
C4 GCN was determined by Southern blot. NovaSeq6000 S2 PE150bp
whole exome sequencing (WES) provided 100x median coverage
(n=45). Comparative analyses were performed via the student’s t test
(parametric) and via the Mann Whitney U test (non-parametric). Cor-
relation was assessed via linear regression. Contingency analyses were
performed via Fisher’s exact test.

Results : C4 GCN was associated with muscle pathology and extra-
muscular disease at diagnosis. Lower C4A and C4L GCN but higher
C4B and C4S GCN were associated with a higher number of abnormal
muscle enzymes (p=0.034, p=0.020, 0.026, and p=0.010, respectively).
Higher C4S GCN also correlated with lower muscle strength (p=0.039)
and lower C4L with abnormal MRI (p= 0.039). C4S GCN is one of the
strongest factors in the development of disease complications. Higher
GCN of C4S was a risk factor for arthritis (p0=0.032), systemic symptoms
(p=0.020), and dysphagia at diagnosis (p=0.0078). C4 GCN was associ-
ated with myositis-related antibodies. Patients with homozygous C4A
deficiency were more likely to test positive for anti-NXP2 (OR 20.00
[2.71-261.1], p=0.011), and A higher C4B GCN correlated with develop-
ment of myositis-associated antibodies (p=0.043). Patients with JDM
showed increased complement activation. Levels of circulating C3a,
C4a, and C5a were higher in patients with JDM (p< 0.0001, p=0.028,
and p< 0.0001). Patients with JDM also showed increased deposition
of complement split product C4d on RBC as measured by flow cytom-
etry (p< 0.0001); this was most notable in patients with C4A insuffi-
ciency and higher C4B GCN (p=0.0003 and p=0.003). We performed
WES and ingenuity pathway analysis to identify disease drivers. We
identified genes involved in endothelial integrity (laminin 5, collagen
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6A6), skin and muscle homeostasis (tyrosinase, TYR, involved in mela-
nin biosynthesis; titin; and Fer-1 like family member 5, which may be
involved in myocyte membrane repair), mitochondrial function (solute
carrier protein 25, SLC25), and transcriptional regulation (zinc fingered
protein 48). Many of these genes were mutated in large portions of
our patients: 30% carry titin mutations and 22% SLC25.

Conclusions : Both genetic and environmental factors contribute to the
development of JDM. Yet the initial trigger for JDM remains unclear.
Here, we show that low GCN of C4A and C4L and high GCN of C4B and
C4S correlate with muscle disease, extra-muscular pathology at diagno-
sis, and autoantibody production. In addition, we have identified can-
didate gene pathways that may be involved in disease pathogenesis.
These data suggest that C4 plays a key role in the pathogenesis of JDM
and that mutations in proteins involved in mucosal, skin, and muscle
homeostasis may act as triggers for aberrant autoreactive immune
responses that then further perpetuate autoimmunity in JDM.

IRB Statement : All studies were approved by the Nationwide Chil-
dren’s Hospital and Children’s Hospital of Buffalo’s respective IRBs.
Informed consent was obtained prior to each subject’s participation.

Social determinants of health in children with rheumatic disease:

a single center cohort
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Background : Rheumatic disease disproportionately impacts certain
socioeconomic, racial, and ethnic groups frequently resulting in health
care inequities. Social determinants of health (SDOH) are conditions
in the environment where people exist that encompass a wide range
of systems, and influence quality of life, outcomes, and risks. Align-
ing with health equity literature, children from disadvantaged socio-
economic backgrounds experience worse outcomes and delays in
care.1 In adult SLE, the negative impacts of SDOH are well described
with unfavorable determinants leading to more severe disease and
increased mortality.2 We aimed to identify SDOH in a cohort of chil-
dren with rheumatic disease followed at a single center to begin to
explore risk factors for disparities in our patient population.

Methods : Patient caregivers completed a SDOH survey prior to the
start of the clinic visit. Survey results from February to May 2023 were
extracted from the EMR. Patient demographics, diagnosis, and survey
responses were analyzed using standard descriptive statistics.

Results : We analyzed SDOH surveys (n=861) completed during the ini-
tial survey roll out. Most patients surveyed were female (70%), and the
average age was 11.7 years. Seventy percent reported White race, and
38% identified their ethnicity as Hispanic/Latino. Eleven percent of
respondents had no high school degree, and 7.6% reported they need
help with reading materials. Approximately 4% of patients reported
needing help with cost of care, utilities, food, housing, or transporta-
tion. Twenty-one percent reported being often or sometimes wor-
ried about food security (Table 1). Of the patients surveyed, 66 had a
diagnosis of SLE, 50 had JDM, and 371 had JIA (Table 2). In comparison
with JIA and JDM families, SLE caregivers disclosed a significant higher
rate of needing help with reading materials (p=0.0136) and lack of
high school degree (p=0.0355).
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Conclusions : Patients seen in our center come from diverse socioeco-
nomic, racial, and ethnic backgrounds. The SDOH survey identified
critical barriers to patient care including health literacy, food security,
and living costs such as transportation, housing, and utilities. Health
literacy may be an essential limiting factor for our families with chil-
dren who have SLE. Further study is needed to understand the impact
of SDOH on outcomes for children with rheumatic disease and how it
varies by diagnosis. Future efforts to improve the management and
outcomes of children with rheumatic disease should focus on specific
SDOH that could influence health inequities. 1. Akinsete AM, Woo JMP,
Rubinstein TB. Disparities in Pediatric Rheumatic Diseases. Rheum Dis
Clin North Am. Feb 2022;48(1):183-198. doi:10.1016/j.rdc.2021.09.014
2. Williams JN, Drenkard C, Lim SS. The impact of social determinants
of health on the presentation, management and outcomes of systemic
lupus erythematosus. Rheumatology (Oxford). Mar 29 2023;62(Suppl
1):i10-i14. doi:10.1093/rheumatology/keac613

IRB Statement : This is a restrospective chart review that is under an IRB
for our rheumatology department.

Table 1 (Abstract A22) SDOH survey responses from patients seen

in rheumatology clinic

Social Determinant of Health
Survey Questions

Responses: Number of patients
(%)

In the last 12 months, was there
a time when you were not able
to pay the mortgage or rent on
time?

In the last 12 months, how many
places have you lived?

In the last 12 months, was there a
time when you did not have a
steady place to sleep or slept in
a shelter (including now)?

In the past 12 months, has lack of
transportation kept you from
medical appointments or from
getting medications?

In the past 12 months, has lack of
transportation kept you from
meetings, work, or from getting
things needed for daily living?

Within the past 12 months, you
worried that your food would
run out before you got the
money to buy more.

Within the past 12 months, the
food you bought just didn't last
and you didn't have money to
get more.

Yes: 109 (12.7%)

No: 569 (66.1%)

Refused to answer/blank: 183
(21.2%)

1: 606 (70.4%)

2:58 (6.7%)

34+:6(0.7%)

Refused to answer/blank: 191
(22.2%)

Yes: 19 (2.2%)

No: 674 (78.3%)

Refused to answer/blank: 168
(19.5%)

Yes: 39 (4.5%)

No: 621 (72.2%)

Refused to answer/blank: 201
(23.3%)

Yes: 35 (4.1%)

No: 629 (73%)

Refused to answer/blank: 197
(22.9%)

Never true: 508 (59%)

Sometimes true: 121 (14.1%)

Often true: 19 (2.2%)

Refused to answer/blank: 213
(24.7%)

Never true: 542 (63%)

Sometimes true: 92 (10.6%)

Often true: 11 (1.3%)

Refused to answer/blank: 216
(25.1%)
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Table 2 (Abstract A22) SDOH demographics and responses in
patients with pediatric rheumatic disease by diagnosis

Overall SLE Cohort JDM Cohort JIA Cohort
Cohort (n=66) (n=50) (n=371)
(n=861)
Mean Age 11.7 (4.4) 149 (3.1) 114 (4.9) 11.7 (4.3)
(SD)
Race/Ethnicity Number (%)
Non- 311 (36.1%)  8(12%) 26 (52%) 173 (46.6%)
Hispanic
White
Black/ 65 (7.5%) 11 (16.7%) 5(10%) 32 (8.6%)
African
American
Asian 36 (4.2) 4 (6%) 2 (4%) 13 (3.5%)
American 7 (0.8%) 1(1.5%) 1(2%) 4(1.1%)
Indian
Other Race 129 (15%) 6 (9.1%) 2 (4%) 33 (8.9%)
Hispanic/ 310 (36%) 38 (57.6%) 24 (48%) 117 (31.5%)
Latino
Sex Number (%)
Male 259 (30%) 7 (10.6%) 16 (32%) 106 (28.9%)
Female 602 (70%) 59 (89.4%) 34 (68%) 265 (71.4%)
Insurance Status Number (%)
Govern- 369 (42.9) 73 (652%) 25 (50%) 148 (39.9%)
ment/
None
Commer- 492 (57.1%) 23 (34.8%) 25 (50%) 223 (60.1%)
cial
SDOH Responses Number (%)
"I need help with reading materials”
Yes 66 (7.6%) 10 (15.2%) 6 (12%) 18 (4.9%)
No 632 (73.4%) 35 (53%) 24 (48%) 240 (64.7%)
Refused 163 (189%)  21(31.8%) 20 (40%) 113 (30.4%)
to answer/
blank
“Do you have a High School degree?”
Yes 592 (68.8%)  32(48.5%) 24 (48%) 228 (61.4%)
No 101 (11.7%) 11 (16.7%) 6 (12%) 31 (8.4%)
Refused  168(19.5%) 23 (34.9%) 20 (40%) 112 (30.2%)
to
answer/
blank

Resilience & mental health in childhood-onset systemic lupus
erythematosus: a cross-sectional study

Isabella Zaffino!, Ashley Danguecan’, Joanna Law', Kiah Reid’, Angela
Cortes', Eugene Cortes', Sandra Williams-Reid', Adrienne Davis', Asha
Jeyanathan', Sona Sandhu', Lawrence Ng', Paris Moaf', Deborah Levy',
Linda Hiraki', Andrea Knight?

'"The Hospital for Sick Children, Toronto, Canada; The Hospital for Sick
Children and SickKids Research Institute, Toronto, Canada
Correspondence: Isabella Zaffino
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Background Childhood-onset  systemic lupus erythematosus
(cSLE) presents enduring physical and mental health struggles,
with up to 60% and 37% of patients experiencing depressive and
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anxiety symptoms, respectively. Despite its potential to influence men-
tal health outcomes, resilience, defined as the ability to adapt following
experiences of adversity, remains understudied in cSLE. We aimed to 1)
describe individual psychological and socio-ecological resilience within
a ¢SLE cohort, and 2) examine the relationship between resilience lev-
els with mental health outcomes and disease characteristics (Figure 1).
Methods : We conducted a prospective cross-sectional study of
youth ages 11 to 18 years, meeting ACR/SLICC classification criteria
for cSLE. Participants were recruited from The Hospital for Sick Chil-
dren Lupus Clinic between October 2021 and October 2023. Youth
completed the Connor-Davidson Resilience Scale 10-item (CD-RISC
10) and the Child and Youth Resilience Measure Revised (CYRM-R),
measuring individual psychological resilience (i.e., personal ability
to recover from adversity) and socio-ecological resilience (i.e., feel-
ing a sense of belonging within society), respectively. In both meas-
ures, higher scores indicate more resilience. Mental health outcomes
included symptoms of depression (Beck Depression Inventory- Sec-
ond Edition (BDI-Il)) and anxiety (Screen for Child Anxiety Related
Emotional Disorders (SCARED)). In both measures, higher scores
indicate more severe symptoms. Disease-related outcomes were dis-
ease activity (Systemic Lupus Erythematosus Disease Activity Index
(SLEDALI)) and duration. We examined associations between CD-RISC
and CYRM-R scores, and depression, anxiety, disease activity and
disease duration using Pearson correlations.

Results : Thirty-six youth with cSLE were recruited (Table 1); 83.3%
were female and 80.6% were non-white, with mean age of 15.3 years
(SD=1.9). Mean resilience scores were CD-RISC of 26.4 (SD=6.7) and
CYRM-R of 74.0 (SD=7.1). Mean scores were BDI-Il of 13.3 (SD=10.0)
and SCARED of 24.6 (SD=13.9), for depressive and anxiety symp-
toms. The mean SLEDAI score was 8.8 (SD=7.7) and disease duration
2.6 years (SD=2.4). A statistically significant association was found in
which lower depressive symptoms were associated with higher resil-
ience scores on both the CD-RISC 10 (r= -0.46, p=0.02), and CYRM-
R (r= -0.42, p=0.03). No statistically significant associations were
found between CD-RISC 10 or CYRM-R with the outcomes of anxiety
symptoms, disease activity, or disease duration (Table 2).
Conclusions : In this ¢SLE cohort, higher individual and socio-eco-
logical resilience were associated with lower levels of depressive
symptoms in youth with cSLE, suggesting the potential for inter-
ventions that promote resilience as a means to decrease depression
symptoms. Further exploration of patient and disease-related fac-
tors contributing to resilience in cSLE is needed.

IRB Statement : This project has been approved by the Research Eth-
ics Board at The Hospital for Sick Children (REB #1000078857).

Acknowledgements : This project is supported by funding from the
Lupus Research Alliance, US Department of Defense, SickKids Garry
Hurvitz Centre for Brain and Mental Health Outcomes, and a Canada
Research Chair in Mental Health and Chronic Disease of Childhood (to
Dr. Knight).
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Fig. 1 (Abstract A23) Conceptual Model for Relationship Among
Resilience, Disease Parameters and Mental Health Outcomes Accord-
ing to the Disability-Stress Coping Model, CD-RISC 10 and CYRM-R
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Table 1 (Abstract A23) cSLE patient descriptive statistics

Demographic Characteristics Total Cohort (n=36)

Age at study visit in years, mean (SD) 15.3(1.9)
Sex/gender, n (%)
Female 30(83.3)
Male 4(11.1)
Other 2(5.6)
Race/ethnicity, n (%)
Asian 21 (58.3)
Black or African American 4(11.1)
White 7(194)
Other 4(11.1)
Household income, n (%)
Above poverty line 22 (61.1)
Below poverty line 11 (30.6)
Disease Characteristics
Age at diagnosis in years, mean (SD) 11.9(.1)
Disease duration in years, mean (SD) 26024)
Disease activity (SLEDAI), mean (SD) 8.8(7.7)
Disease damage (SDI) (Score >0), n (%) 0 (0)
Resilience Characteristics
CD-RISC 10, mean (SD) 264 (6.7)
CYRM-R, mean (SD) 740 (7.1)
Mental Health Characteristics
Depressive symptom BDI-Il total score, mean 13.3(10.0)
(SD)
Clinically elevated depressive symptoms, n (%)
Minimal 10 (27.8)
Mild 11(30.6)
Moderate 2 (5.6)
Severe 4(11.1)
Anxiety symptom SCARED total score, mean (SD) 24.6 (13.9)
Clinically elevated anxiety symptoms, n (%) 13 (36.1)
Panic disorder/somatic symptoms 8(222)
Generalized anxiety disorder 11 (30.6)
Separation anxiety disorder 10 (27.8)
School anxiety disorder 9(25.0)
School avoidance 10 (27.8)

@ Missing Data: Income (n=3), Depression (1=9), Anxiety (1=9), Age at diagnosis
in years (n=4), Disease duration in years (=4), Disease activity (n=6), Disease
damage (n=5)

Table 2 (Abstract A23) Pearson correlations of resilience, mental
health, and disease outcomes

Resilience
Mental Health Outcomes CYRM-R CD-RISC 10
r (p value) r (p value)
Depressive symptoms (BDI-1l) -0.42 (0.03)* -0.46 (0.02)"
Anxiety symptoms (SCARED) -0.05 (0.80) -0.12 (0.55)
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Resilience
Mental Health Outcomes CYRM-R CD-RISC 10
r (p value) r (p value)
Disease Outcomes
Disease activity (SLEDAI) -0.01 (0.97) -0.001 (0.10)
Disease duration -0.29(0.11) -0.02 (0.89)

“ Indicates statistically significant results (p < 0.05)

Chronic nonbacterial osteomyelitis (CNO): continued delays

in diagnosis and treatment lead to damage

Karen Onel', Johanna Gandelsman?
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Background : CNO is a rare autoinflammatory bone disease char-
acterized by sterile uni- or multifocal bone lesions that often begins
in childhood. It is currently approached as a diagnosis of exclusion.
Symptomatic patients undergo painful testing, often for years, to rule
out disease mimickers leading to delays in treatment.

Methods : We analyzed the diagnostic course and barriers to treatment
of consecutive CRMO patients seen in a Pediatric Rheumatology clinic
at a tertiary hospital with a focus on bone and joints at least twice over
a ten-year span between August 2011 and August 2021, including
clinical signs, labs, and imaging studies. Data presented in Table 1.
Results : Of 59 patients eventually diagnosed with CRMO, the mean
time from symptom onset to diagnosis was 2.1 years. Bone pain was
the most common complaint, followed by bone swelling and morning
stiffness. A family history of autoimmunity was common, and many
children presented with or developed a related rheumatic disease
including psoriasis, inflammatory bowel disease and spondylarthritis.
Whole body imaging was done on all and most children had multifocal
disease. Bone biopsies were commonly performed. All 18 children with
unifocal lesions underwent biopsy except for one that surgeons felt
would be difficult and potentially dangerous. 3 patients underwent
three biopsies and several others had two. 4 patients were referred
directly from pediatrics to pediatric rheumatology. More than half of
the cohort saw at least two physicians in addition to their pediatrician
prior to referral. Most commonly children were seen by combinations
of orthopedics, sports medicine, oncology, and infectious disease spe-
cialists. Courses of antibiotics were common with several receiving 3
courses. Despite imaging and biopsy results consistent with CRMO, as
well as persistent symptoms, many children (23%) received no DMARD
treatments for at least one year after biopsy. Most common treatments
besides NSAIDs were cDMARDs, bisphosphonates,and bDMARDs.
Permanent damage including vertebral fractures secondary to delay
in treatment was common. Several patients required surgery includ-
ing one patient who required a limb salvage procedure. Ten of these
patients have been followed for more than 5 years, 7 of whom are still
receiving treatment at the time of analysis.

Conclusions : The lack of awareness about CRMO leads to enormous
emotional, physical, and financial burdens on patients and their fami-
lies. Persistent delays in diagnosis and treatment can lead to perma-
nent damage. These delays are likely conservative as compared to
those experienced by children living far from specialized pediatric
care. Increasing disease awareness amongst general pediatricians,
pediatric subspecialists, orthopedists and radiologists is critically
needed.

IRB Statement : Protocol submitted to HSS IRB. As information is de-
identified and data is batched, waiver of submission was granted.
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Table 1 (Abstract A24) Demographic, clinical and laboratory char-
acteristics of patients with CRMO

Total (n=59)
Demographics
Female/male 39:20
Age at onset, years, mean (range) mean (5-13.5)
Age at diagnosis, years, mean (range) 11 (6-16)
Time from first symptom to diagnosis, years, mean 2.1(0.25-16)
(range)
Follow-up, months, median (range) 24 (6-60)
Clinical Features n (%)
Presenting symptoms
Bone pain 56/59 (95%)
Bone swelling 22/59 (37%)
Morning stiffness 21/59 (36%)
Family History of Inflammatory Disease 37/59 (63%)
Personal History of 2nd Inflammatory Disease 35/59 (59%)
Unifocal:Multifocal 18:41
Bone Biopsy 43/59 (72%)
Treatments
Antibiotics 12/59
NSAIDs 56/59
Biologics 33/59
Conventional DMARDS 15/59
Glucocorticoids 4/59
Bisphosphonates 9/59

Analysis of SLCO1B1 variants as predictors of methotrexate
tolerance in mexican children with juvenile idiopathic arthritis
Jimena Garcia-Silva', Beatriz Silva-Ramirez, Ana Leos-Leija3, Viviana Leticia
Mata-Tijerina, Maria de Lourdes Aldana-Galvan?, Ana Villarreal-Trevifo?,
Nadina Rubio-Perez®, Fernando Garcia—Rodriguez5

"Hospital Universitario “Dr. Jose Eleuterio Gonzalez” Universidad
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Universitario “Dr. Jose Eleuterio Gonzalez’, Monterrey, Nuevo Leon,
Mexico; “Hospital Universitario “Dr. Jose Eleuterio Gonzalez’, Universidad
Autonoma de Nuevo Ledn; 5Hospital Universitario “Dr. Jose Eleuterio
Gonzalez" Universidad Autonoma de Nuevo Ledn

Correspondence: Jimena Garcia-Silva

Pediatric Rheumatology 2024, 22(S1):A25

Background : Methotrexate (MTX) is the disease-modifying drug of
choice for most clinical forms of juvenile idiopathic arthritis (JIA). The
most frequent adverse events (AEs) of MTX are gastrointestinal altera-
tions and hepatotoxicity, which can affects adherence to treatment,
leading to the activation of the disease. The SLCO1B1 gene codes for a
liver protein that is responsible for drug transportation. Genetic varia-
tion within the SLCO1B1 gene locus impacts drug transport, which can
lead to altered pharmacokinetic profiles. Our aim was to determine
the association between Single Nucleotide Polymorphisms (SNPs) in
the SLCO1B1 gene (rs4149056, rs2306283) with the presence of AEs in
patients with JIA being treated with MTX.

Methods : Observational study, where polymorphisms of the SLCO1B1
gene were analyzed in 23 patients with JIA and were related to the
adverse events reported in the clinical record during therapy with
MTX. The SNPs were determined with Fast Real Time-PCR using
TagMan®SNP Assays. The haplotypes were conformed of the two SNPs
at *1A, *1B, *5, and *15. Allele frequencies, genotypes and haplotypes
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were compared using the following programs: https://www.snpstats.
net/ and Epi Info V7 https://www.cdc.gov/epiinfo/esp/es_index.html.
Results : Twenty-three children diagnosed with JIA were included:
17 girls (73.91%), with a mean age of 11.26 (3-17) years. Fourteen
patients (60.86%) presented some type of adverse effect, with gas-
trointestinal alterations being the most frequent (13, 92.85%). The
distribution of genotypes was found in Hardy-Weinberg equilibrium.
The SLCO1B1*1B was associated with the presence of more AEs in the
response to MTX in patients with JIA (OR=4.22, 95%CI=1.19 -18.89,
p=0.03).

Conclusions : SLCO1B1 genotyping is a promising way to identify
patients at higher risk of getting AE during treatment with MTX allow-
ing individualization of the treatment. Due to the sample size, the
results should be interpreted as preliminary and further confirmatory
studies in a larger cohort are needed.

IRB Statement : The study complies with the ethical guidelines of the
Declaration of Helsinki and local regulations. This is a minimal-risk
study, all the procedures were revised and approved by the ethics
committee of our institution (Facultad de Medicina y Hospital Univer-
sitario, Universidad Auténoma de Nuevo Ledn).
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Background : Patients with childhood onset rheumatic disease (CORD)
transfer from a pediatric rheumatologist to an adult rheumatologist.
Health care transition (HCT) prepares these patients for transfer. At
the University of Utah, a rheumatology transition clinic serves patients
who need to prepare for transfer. In transition clinic we address tran-
sition readiness. However, comorbidity with mental health disease is
common in this patient population. There is a gap in understanding
how depression might affect transition readiness. In this research we
ask whether depression is correlated with transition readiness or tran-
sition readiness over time in our transition clinic patient population.
Methods : Patients in our transition clinic can participate in the asso-
ciated research registry (n = 175). We collect the Transition Readiness
Assessment (TRA) survey, from GotTransition electronically at two
timepoints. First, upon enrollment into the registry (Module 2), and
second just prior to transferring to an adult clinic (Module 5). We simi-
larly collect a Patient Health Questionnaire (PHQ9). This is requested
between the first and second TRA. Results from TRA and PHQ9 surveys
were compared for correlation. Pearson’s product-moment correla-
tion coefficient was used for calculating correlation between TRA and
PHQO9. A linear regression model was fitted for correlation between
demographic data (sex, race, ethnicity, and age at diagnosis) and TRA
and PHQ9. For TRA, a higher score correlates to great transition readi-
ness (0 - 23). For PHQOY, a higher score correlates with greater symp-
toms of depression (0 - 27).

Results : The mean TRA score for Module 2 was 16.9 (SD 4.6), range
(4 - 23). The mean TRA score for Module 5 was 18.9 (SD 4.3), range (7
- 23). The mean difference in TRA from Module 2 to Module 5 was 2.2
(SD 3.6), range (-5 - 16). The mean PHQ9 score was 7.2 (SD 6.7), range
(0 - 27) (Table 1). Between Module 2 TRA and PHQ9 the correlation
coefficient was -0.0975 (95% Cl: -0.2856 to 0.0979), with a p-value
of 0.3272 (Figure 1). This suggests a weak, non-significant nega-
tive correlation. Between Module 5 TRA and PHQ9 the correlation
coefficient was -0.0872 (95% Cl: -0.3811 to 0.2226) with a p-value of
0.5828 (Figure 2). This implies a weak, non-significant negative cor-
relation. The correlation between changes in TRA and PHQ9 was
-0.0493 (95% Cl: -0.3481 to 0.2585) with a p-value of 0.7563. This
indicates a weak, non-significant negative correlation. There was no
statistically significant relationship between demographic values
and Module 2 TRA (p = 0.6199) or PHQ9 (p = 0.5277). This analysis
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indicates weak and non-significant correlations between TRA, PHQ9,
and demographic factors.

Conclusions : This is a negative study. No statistically significant correlations
were identified. However, our analysis shows consistent negative correla-
tions between higher TRA scores (greater transition readiness) and lower
PHQ9 scores (less symptoms of depression). Additionally, the mean PHQ9
score for all participants was 7.2, interpreted as a provisional diagnosis of
mild depression. While not causative, this data suggests that addressing
depression simultaneously to transition readiness may be a critical compo-
nent to HCT in adolescent and young adult patients with CORD.

IRB Statement : This research involved human participants and was per-
formed in accordance with the Declaration of Helsinki. It was reviewed
and approved by the University of Utah Institutional Review Board (IRB).

Acknowledgements : This investigation was supported by the Uni-
versity of Utah Study Design and Biostatistics Center, with funding in
part from the National Center for Research Resources and the National
Center for Advancing Translational Sciences, National Institutes of
Health, through Grant UL1TR002538 (formerly 5UL1TR001067-05,
8UL1TR000105 and ULTRR025764).

Table 1 (Abstract A26) TRA scores, PHQ scores, and demographics

Variable Levels Summary (N=173)
TRA Score Mod?2 Mean (SD) 16.9 (4.6)
Median (IQR) 18.0(14.0,21.0)
Range (4.0,23.0)
TRA Score Mod5 Mean (SD) 189 (4.3)
Median (IQR) 20.0(17.0,23.0)
Range (7.0,23.0)
Module Score Differ- Mean (SD) 22(3.6)
ence Median (IQR) 2.0(0.0,4.0)
Range (-5.0, 16.0)
PHQ9 Score Mean (SD) 7.2(6.7)
Median (IQR) 5.0(2.0,10.0)
Range (0.0, 27.0)
Ethnicity Hispanic or Latino 30 (17.6%)
NOT Hispanic or Latino 132 (77.6%)
Not Reported 4 (2.4%)
Unknown 4 (2.4%)
Race American Indian or 1 (0.6%)
Alaskan Native
Asian 5(2.9%)
Black or African American 5 (2.9%)
Multiracial 4(2.3%)
Native Hawaiian or 3(1.7%)
Pacific Islander
Unknown 16 (9.2%)
White 139 (80.3%)
Sex Female 132 (76.3%)
Male 41 (23.7%)
Gender Identity Cis-female 64 (70.3%)
Cis-male 17 (18.7%)
Non-binary 4 (4.4%)
other 5(5.5%)
Transgender male 1(1.1%)
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Variable Levels Summary (N=173)
Primary diagnosis ankylosing spondylitis 4 (2.5%)
AoSD 3(1.9%)
Bechets 3(1.9%)
Crystal Arthropathy 2(1.3%)
Enthesitis Related JIA 20 (12.6%)
inflammatory enthesitis 1 (0.6%)
MCTD 3(1.9%)
Oligo extended JIA 6 (3.8%)
Oligo persistent JIA 13 (8.2%)
Other 7 (4.4%)
Other Autoinflamma- 3(1.9%)
tory
Polyarticular RF nega- 28 (17.6%)
tive JIA
Polyarticular RF4 JIA 10 (6.3%)
Psoriatic Arthritis 3(1.9%)
Psoriatic JIA 3(1.9%)
Raynaud’s 1 (0.6%)
Rheumatoid Arthritis 21 (13.2%)
Sjogren 2(1.3%)
spondyloarthritis 2(1.3%)
Systemic JIA 3(1.9%)
Systemic Lupus Erythe- 20 (12.6%)
matosus
Undifferentiated Con- 1 (0.6%)
nective tissue Disease
Age at diagnosis Mean (SD) 13.0 (4.5)
Median (IQR) 15.0(11.0,16.0)
Range (1.0,19.0)
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Background : Childhood-onset systemic lupus erythematosus (cSLE)
occurs in approximately 20% of all SLE cases. cSLE has a worse prog-
nosis than adult-onset SLE, often requiring more aggressive therapy.
CARRA coordinates a collaborative cSLE registry for patients in the US
and Canada, while additional registries capture cSLE data in the United
Kingdom (UK JSLE Registry) and across Europe (JIR Registry). To date,
differences in data fields and collection methodology have been bar-
riers to collaborative inter-registry research, which could enhance
patient numbers and improve research quality. Through collaborative
efforts between CARRA and the Paediatric Rheumatology European
Society (PReS), key “Core” and “Expanded” datasets have been devel-
oped through consensus with a focus on feasibility to conduct SLE
research.

Methods : SLE experts (15 pediatric rheumatologists, 4 combined
pediatric and adult rheumatologists, 2 pediatric nephrologists) with
international representation (10 countries; 5 continents) participated
in multiple rounds of Delphi questionnaires, topic-specific taskforce
meetings, and 3 virtual consensus meetings. Four patients/caregivers
also attended each taskforce and consensus meeting, with votes given
equal weight. Final data elements for the core and expanded datasets
were determined using adapted nominal group technique and voting,
with consensus requiring > 80% agreement.

Results : The group achieved consensus for Core (Table 1) and
Expanded (Table 2) Datasets, inclusive of the following: demograph-
ics, SLE history, co-morbidities, family history, SLE classification crite-
ria, visit data, laboratory testing, kidney biopsy data, disease activity
measurements, damage, medications, and serious adverse events. In
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addition, consensus was achieved regarding patient reported out-
comes (PROMs) for the Expanded Dataset (Table 3) to capture fatigue,
depression, anxiety, physical functioning (all using PROMIS meas-
ures) and discrimination (using the Everyday Discrimination Scale).
Finally, consensus was achieved regarding frequency of data collec-
tion for each data item (baseline, 3 months + flare visits and annual
timepoints).

Conclusions : Standardized Core and Expanded Datasets for registry-
based international cSLE research were defined by global expert con-
sensus. These datasets consider unique aspects of children with SLE in
a range of geographic and resourced settings. The core and expanded
datasets will facilitate international collaborative research for children and
adolescents with SLE worldwide, inclusive of patient-oriented outcomes.
IRB Statement : This study was granted an exemption by the Duke Uni-
versity IRB.

Acknowledgements : The authors wish to acknowledge the CARRA-
PReS Collaborative Research Award, which funded this project, as
well as the ongoing support of the CARRA and PReS organizations. In
addition, we wish to acknowledge the many physicians, researchers,
patients, parents, and registry database managers who helped make
this work possible.

Table 1 (Abstract A27) Core dataset

Demographics
Date of birth
Country of residence
Biologic sex
Gender identity
Ancestry
SLE history
Date of SLE diagnosis
Date of SLE symptom onset
Family history
SLE in first degree relatives
SLE Classification (collect disaggregated elements)
2012 SLICC classification criteria
2019 EULAR/ACR classification criteria
General visit data
Blood pressure, height, weight
For females: menarche (date) & current menses
Disease activity
SLEDAI-2K
Physician global assessment of disease activity
Patient/parent global assessment
SLE-related damage
SLICC Damage Index
Kidney biopsy data
Date of biopsy
ISN/RPS classification
Laboratory Tests
White blood cell, lymphocyte, neutrophil counts
Hemoglobin concentration
Platelet count
Serum creatinine, albumin
Erythrocyte sedimentation rate, C-reactive protein
ANA and ENA results (positive/negative)
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dsDNA (titer)
Antiphospholipid antibodies (positive/negative)
[e]€]
Urine microscopy (RBCs, WBCs, casts)
Urine protein to creatinine ratio
Medications
Corticosteroids (oral and intravenous)
Immunomodulators
Antihypertensives
Anticoagulants
Lipid lowering agents
Vitamin D
Antidepressants
Contraceptives
Serious adverse events (dates)
Hospitalization (reason)
Death (cause)
End-stage kidney disease, dialysis, transplant
Pregnancy (date, outcome)
Malignancy (type)

Table 2 (Abstract A27) Additional data elements for expanded
dataset

Family history

Primary Sjogren syndrome

Rheumatoid Arthritis

Antiphospholipid syndrome

Other rheumatic disease
Disease activity

BILAG-2004
SLE-related damage

Parental height (to identify decreased final height)
Kidney biopsy data

Modified NIH disease activity & chronicity scores

Presence of thrombotic microangiopathy

Percent crescents

Percent sclerosis

Presence of interstitial fibrosis & tubular atrophy
Genetic data

Confirmed or suspected monogenic lupus

DNA collected/sequenced: yes/no

Known or suspected mutation/variant
Laboratory tests

Ferritin

Direct coombs, LDH, haptoglobin

CH50

Anti-C1q antibodies

TSH
Hgb Alc
Total cholesterol, triglycerides, LDL, HDL
25-OH vitamin D
Adverse events
HCQ maculopathy
Comorbidities
Sjogren syndrome
Autoimmune thyroid disease
Other autoimmune disease (options + free-text)
Primary immunodeficiency
Tuberculosis (latent, active)
HIV
Depression

Table3 (Abstract A27) Patient-Reported Outcome Measures
(PROM:s) for expanded cSLE dataset

Domain Measure Number Notes
of ques-
tions
Disease Activity Patient/Parent Global 1 Also included
Assessment of Disease in core
Activity dataset
Experiences of  Everyday Discrimination 5 Ages 14+ years
Discrimina- Scale SF
tion
Fatigue PROMIS Pediatric 10 Ages 8-18 years
Fatigue SF
Global Health  PROMIS Pediatric Global 7 Ages 8-18 years
Health
Anxiety PROMIS Pediatric 8 Ages 8-18 years
Anxiety SF?
Depression PROMIS Pediatric 8 Ages 8-18 years

Depression SF?

PROMIS Patient Reported Outcomes Measurement Information System, SF Short
Form

2 Recommend use of anxiety and depression PROMs in settings where real-time
routine mental health screening is integrated into clinical care. Anxiety and
depression PROMs should not replace standard mental health screening tools

Facilitating collaborations in pediatric localized scleroderma
research: international validation of outcome measures

Christina Zigler!, Clare Pain?, Debra Henke', Hanna Lythgoe?, Kaveh
Ardalan', Kathryn Torok*, Suzanne Li®

'Duke University School of Medicine, Durham, NC USA; Alder Hey
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M Sanzari Children’s Hospital, Hackensack Meridian School of Medicine,
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Background : Juvenile localized scleroderma (jLS) is a rare condition
that impairs health-related quality of life (HRQoL) through inflam-
mation and fibrosis of the skin and underlying tissues as well as
extracutaneous sites. Recent studies demonstrate extracutaneous
manifestations (ECMs) occur in over half of jLS patients and are asso-
ciated with poorer HRQoL, but current measures fail to capture this
complexity, limiting our understanding of the full impact on indi-
viduals with jLS. Thus, there is a critical need for coordinated, inter-
national partnerships to effectively validate and implement these
novel measures.

Methods : Our overall objective is to advance global collaborations
between the Childhood Rheumatology Research Alliance (CARRA),
Paediatric Rheumatology European Society (PReS), and Paediat-
ric Rheumatology INternational Trials Organisation (PRINTO) to
improve jLS outcomes via 3 aims. AIM 1: Internationally validate
the Localized Scleroderma Quality of Life Instrument (LoSQl), a jLS-
specific patient-reported HRQoL measure. AIM 2: Refine weighting
of items in two of the Localized scleroderma Total Severity Score
(LoTSS) modules with an international group of jLS experts. AIM 3:
Generate the first prospective global jLS dataset in order to evalu-
ate the psychometric properties of outcome measures for use in jIS
(LoSQlI, LoTSS, and the Patient Reported Outcomes Measurement
Information System (PROMIS®)).

Results : An update on all 3 aims can be found in Table 1. We antici-
pate the project will be completed by the end of the project period,
March 1, 2024.

Conclusions : Upon completion of the project, the expected out-
comes will be: 1) validity evidence supporting the use of multilin-
gual versions of the LoSQI and PROMIS® measures for assessing
disease-specific and generic HRQol in individuals with jLS; 2) refined
weighting of two LoTSS module items allowing for improved stand-
ardized scoring of ECMs; and 3) an integrated international collabo-
rative research network with the first combined dataset spanning
CARRA, PReS, and PRINTO. These efforts will support future studies
that assess the effectiveness of treatments on the full spectrum of
disease impact, in keeping with CARRA’s mission and vision to con-
duct collaborative research and work towards a world free of limita-
tions from pediatric rheumatic diseases.

IRB Statement : All study procedures were performed in accord-
ance of the Declaration of Helsinki; aims 1 and 3 were determined
exempt, while study procedures in Aim 2 were approved by the
Duke University IRB (Pro00108843).

Acknowledgements : The authors wish to acknowledge CARRA
and the ongoing Arthritis Foundation financial support of CARRA.
This work is supported by a CARRA-Arthritis Foundation Large
Grant (project period 03/01/2021 - 02/28/2023). We would like to
thank PReS/PRINTO for their collaboration and input into this work
and the investigators who volunteered to participate in the Delphi
process (Aim 2).

Table 1 (Abstract A28) Update on the project for 2023

Aim Status

AIM 1: Internationally validate the
Localized Scleroderma Quality
of Life Instrument (LoSQl), a jLS-
specific patient-reported HRQolL
measure

The study team has reviewed and
provided feedback on the back-
translations for 21 languages, and
reviewed summaries of cognitive
interview data for 3 languages. 5
countries are still enrolling for the
probe phase.
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Aim Status

AIM 2: Refine initial weighting of
items in two of the modules
of the Localized scleroderma
Total Severity Score (LoTSS) with
an international group of jLS
experts.

Three rounds of the Delphi process
have been completed. Refined
weighting of the LoTSS Craniofa-
cial/Neurologic and Other Organ
modules have been defined.

We will utilize the quantitative data
described in Aim 3 to analyze
psychometric properties of the
new weighting scheme.

AIM 3: Generate the first prospec-
tive global jLS dataset in order
to evaluate the psychometric
properties of novel jLS outcome
measures (LoSQl, PROMIS, TMS).

International data is currently
being collected by Associate Prof
Clare Pain via PReS/PRINTO. 68
participants have currently been
enrolled across 11 sites.

SCORE datais collected and
includes data from upwards of
50 pediatric patients. A data use
agreement is in progress.

Evaluation of a tool to enhance training of the physical examination
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Background : Arthritis of the TM joint is a frequent finding in patients with
JIA2 Orofacial examination enables early detection of TM joint involve-
ment. The TM Joint Juvenile Arthritis Work Group published a standardized
physical exam (article) to assess for JIA-induced orofacial manifestations.2
The aim of the study was to demonstrate the effectiveness of a novel
e-learning module in teaching the physical exam of the TM joint in JIA.
Methods : A 20-minute e-learning module consisting of videos and
interactive questions was created. Pediatric rheumatology fellows were
randomized, and fellows were stratified by post-graduate year. One
group received the article while the second group received both the
article and access to the e-learning module. All participants completed
a written pre-test before the learning intervention and then underwent
both: an in-person objective structured clinical examination (OSCE)
during the Childhood Arthritis and Rheumatology Research Alliance
Scientific Meeting in March 2023; and a written post-test. The maxi-
mum OSCE score was 18. Crosstab tables and Chi-squared tests were
used to assess categorical variables across groups. Wilcoxon Rank Sum
tests were used for continuous measures due to the small sample size.
Results : Twenty-two pediatric rheumatology fellows enrolled, with 11 in
each group. Both reported an equal amount of time spent preparing for
the OSCE. Written test: The two groups performed equally. There was a
trend toward significance in defining maximal incisal opening (MIO) on
the written test in the module group. Both groups had a trend towards
improvement in recognition of patient profiles and facial asymmetry.
OSCE: The mean OSCE score was 11.1 (SD 3.3) in the article group and 13.5
(SD 1.9) in the module group, with a trend towards significance (p=0.059).
Significant differences were seen on the OSCE in learning domains related
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to measuring MIO, calculating maximal unassisted mouth opening
(MUMO), and assessment of facial symmetry. There were no differences
in other domains (see Table 1). Confidence in TM joint exam skills was
increased with no difference between groups (Figure 1). Enjoyment scores
in the module group were higher than in the article group (mean 7.7/10
vs 5.9/10, p=0.017) (Figure 2). Follow up: Three months later, the TM joint
exam was performed “often” or “most of the time”in 27% in the article only
group and 45.5% in the module group, although this difference was not
statistically significant. All participants in the module group were moder-
ately or very satisfied with the learning intervention compared with 73%
in the article group.

Conclusions : This study demonstrated effectiveness of a novel e-learning
module in teaching the physical exam of the TM joint in JIA. Learners who
viewed the module were more adept at obtaining quantitative TM joint
measurements than those who read the article. Both groups showed
improvement in overall skill and confidence level, although the module
group enjoyed the learning experience more.

IRB Statement : Exemption was obtained from the Children’s National
Hospital IRB.

Acknowledgements : This project is supported by both a George
Washington University SMHS Education Research Grant as well as a
CARRA-Arthritis Foundation small grant. The authors wish to acknowl-
edge the Arthritis Foundation for their ongoing financial support of
CARRA.

Table 1 (Abstract A29) OSCE scores by learning group. OSCE objec-
tive structured clinical examination, M\UMO maximal unassisted
mouth opening

Module Mean Article Mean P value (Wil-
(SD) (SD) coxon Rank
Sum Test)
OSCE total score  13.54 (1.91) 11.09 (3.27) 0.059
History taking 3.09 (0.94) 2.82(1.08) 0.581
Palpation 2 (0.63) 2.27 (0.90) 0214
Mandibular 254 (1.13) 2.09 (1.37) 0418
deviation
Measurements  4.09 (1.38) 236 (1.21) 0.005
MUMO calcula- 145 (0.93) 0.36 (0.81) 0.012
tion
Symmetry 1(0) 0.63 (0.50) 0.030
Profile 0.81 (0.40) 0.91 (0.30) 0.543

How confident are you in your TMJ physical exam skills?
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Fig. 1 (Abstract A29) Self-reported confidence in TM Joint physical
exam skills before and after the learning intervention for all par-
ticipants. No difference was noted between groups

Page 30 of 74

Article (control)

Module (treatment)
L]

10
L

How enjoyable was the learning?
6

Fig. 2 (Abstract A29) Participant response to “How enjoyable was
the learning?”
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Background : A 3D skeletal muscle model is useful to investigate patho-
genic theories for juvenile dermatomyositis (JDM), a condition associated
with upregulated type | interferon [1, 2] and mitochondrial dysfunction
[3]. Using human-derived pediatric bioengineered muscle (myobundles),
we examined the effects of the following compounds on muscle func-
tion: antimycin A (AMA), mitotempo (mitoT), and polyinosinic:polycytidylic
acid (poly I:C). AMA is an electron transport chain complex lll inhibitor that
favors reactive oxygen species production, whereas mitoT is a mitochon-
drially targeted antioxidant that scavenges superoxide. Poly I:C is a TLR3
ligand, synthetic double-stranded RNA that mimics viral infection and
driver of type | interferon. Hypothesis: AMA and poly I:C have a detrimental
effect on myobundle contractile force, yet mitoT ameliorates AMA effects.
Methods : Myogenic cells isolated from three healthy pediatric donors were
cultured and used to create myobundles based on established protocols [4]
(Fig. 1). After maturation, myobundles were exposed to 0 (control condition),
5nM AMA, 10 uM MitoT, 5 nM AMA plus 10 uM MitoT, or 10 ug/mL poly I:Cin
differentiation media every other day for 7 days. Contractile force and kinet-
ics of myobundles were measured after electrical stimulation (Twitch: 1 stim-
ulation at 1 Hz for 10 ms; Tetanus: 20 stimulations at 20 Hz for 1 s; Fatigue:
600 stimulations at 20 Hz for 30 s). Data across treatment groups was ana-
lyzed using one-way ANOVA with multiple post hoc comparisons.

Results : AMA and mitotempo alone decreased twitch and tetanus force. MitoT
alone also decreased twitch time to half-relax. Combination AMA and mitoT
enhanced the effects of each compound alone, decreasing twitch and tetanus
force further and decreasing time to half-relax. Combination treatment also
increased fatigue. Poly I:C decreased twitch and tetanus force in myobundles
in 2 out of 3 donors and decreased fatigue across all donors. (Fig. 2)
Conclusions : AMA and mitotempo independently decrease contrac-
tile muscle force, indicating the importance of cellular respiration and
ROS in muscle function, respectively. When in combination, AMA and
mitotempo have an additive detrimental effect on muscle contractile
force and fatigue. Poly I:C leads to donor-dependent skeletal muscle
response, yet may be associated with decreased force production and
increased muscle fatigue. Bioengineered pediatric muscle can eluci-
date pathways of muscle weakness in JDM.

IRB Statement : Sample collection occurred under Duke University IRB
approved protocols (00009025).
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Fig. 2 (Abstract A30) Contractile force and twitch kinetics data shown for N=3
donors, 5-6 myobundles were averaged per donor. NT = non-treated, AMA
=5nMantimycin A, MitoT = 10 uM mitotempo, Poly .C = 10 ug/mL Poly I.C

Treatment barriers in patients with juvenile idiopathic arthritis
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Background : Most patients with juvenile idiopathic arthritis (JIA)
require scheduled anti-inflammatory and immunosuppressive medi-
cations to treat their disease. Patient-reported barriers have been
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shown to directly correlate with treatment adherence rates. Identifica-
tion of treatment barriers offers a valuable opportunity for providers
to implement patient-specific self-management support.

Methods : Our site routinely offers a treatment barriers assessment
form as part of our self-management support. Initially, patients/par-
ents completed a paper form at their clinic visit, but in August 2023,
an electronic version was implemented. A chart review of follow-up
patients with JIA was performed in August and September 2023 to
identify use of the barriers assessment form, detect which form was
utilized, determine percent of visits with a treatment barrier present,
and identify which treatment barriers were selected.

Results : There were 265 charts reviewed over the 2-month period, and
81.5% (n=216) of patients with JIA were on scheduled anti-inflammatory
and/or immunosuppressive medication (Figure 1). The barriers assess-
ment form was completed in 47.7% (n=103) of the visits; of those visits,
64.1% (n=66) of the forms were completed electronically. Of those who
completed a barriers assessment form, 40.8% (n=42) identified at least
1 barrier with a total of 121 barriers. Of the visits with barriers identified,
most (73.8%) reported barriers to injectable medication, 47.6% had bar-
riers to oral medication, and none (0.0%) reported barriers to infusion
medication. Table 1 highlights the individual treatment barriers noted.
The most common treatment barriers included treatment is painful
(n=17), dislike side effects (n=14), and forget to do treatment (h=14).
Conclusions : Assessing for treatment barriers is an important first step
in providing tailored self-management support for patients with JIA.
Treatment barriers are common in patients with JIA on injectable and
oral anti-inflammatory and/or immunosuppressive medications. There
was a wide variety of reported barriers. Our next steps include a qual-
ity improvement project to improve consistent use of the treatment
barriers assessment form and standardization of the implementation of
adherence solution tools.

IRB Statement : Per hospital policy, quality improvement projects do
not require review by the institutional review board as they are not
considered human subjects research.

Table 1 (Abstract A31) Treatment barriers identified in follow-up
JIA visits

Barrier Visit with bar-
rier identified
(n=42)

Treatment is painful 17 (40.5%

Dislike side effects 14 (33.3%)

Forget to do treatment 14 (33.3%)

Makes me uncomfortable or upset 12 (28.6%)

Dislike the taste 10 (23.8%)

Run out of medication 9 (21.4%)

Pills hard to swallow 8 (19%)

Worry about future side effects 7 (16.7%)

Feel treatment is not needed 6 (14.3%)

Refuse to do treatment 5(11.9%)

Do not want others to know 5(11.9%)

Treatment is inconvenient 4 (9.5%)

May impact ability to have children in the future 4(9.5%)
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Barrier Visit with bar-
rier identified
(n=42)

Gets in the way of other activities 3(7.1%)

Treatment does not work 2 (4.8%)

Treatment is too expensive 1(2.4%)

Instructions hard to follow 0 (0%)

2Visits can have >1 barrier identified

Follow-up visits for
patients with JIA
(265)

Patients not on
scheduled medications

Patients taking
medications for JIA

(49) (216)

Barriers assessment Barriers assessment not
completed completed
(103) (113)
- Electronic (66)
- Paper (37)

EIGES
identified (42)

No barriers
identified (61)

Barriers to infusion
medication* (0)

Barriers to oral
medications* (20)

Barriers to injectable
medication* (31)

JIA, juvenile idiopathic arthritis
*barrier categories not mutually exclusive

Fig. 1 (Abstract A31) See text for description.
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Background : Clinical registries are typically envisioned to be representative
of a target patient population and reflective of health care delivery prac-
tices for said population. Variation in clinical practices by different sites and
concerns related to recruitment/retention can have profound implications
for the validity of data collected and extent to which it may be impacted
by selection bias. Thus, the objective of this study is to assess the role of
patient- and site-level factors associated with research attrition in the Child-
hood Arthritis and Rheumatology Research Alliance (CARRA) Registry.

Page 32 of 74

Methods : Patients enrolled in the CARRA Registry from 2015 to
2019 were eligible. The effects of patient (level 1) and site (level 2)
factors on lost to follow-up were assessed using a 2-level logistic
model, followed by empirical Bayes estimation to investigate cross-
center variation. Sites classify patients as inactive if they are referred
elsewhere, move to a non-CARRA site, transition to adult rheumatol-
ogy, achieve remission, or are lost to follow-up. We defined our out-
come of interest as patients lost to follow-up (= 1) versus all other
patients (=0), who may be active or inactive due to other reasons.
The empirical Bayes estimates are used to graphically illustrate vari-
ation in lost to follow-up rates between unadjusted and adjusted
models (Figure 1).

Results : The final analytic sample contained 9,730 patients nested
within 69 sites (Table 1). Most of the sample was female (n=6,481,
72%), White (n=6,403, 64%), and privately insured (n=5,559, 62%).
Overall, 728 (7.5%) patients in the cohort were lost to follow-up.
The intra-class correlation coefficient (ICC) from null model signified
that 20.3% of the variance in lost to follow-up is at the registry site
level. Percent of missed Registry visits (OR 1.09, 95% Cl: 1.086, 1.12),
non-Medicaid state insurance (OR 1.95, 95% CI: 1.15, 3.12), and an
income between $25,000 and $49,999 (OR 1.52, 95% Cl: 1.003, 2.31)
were significantly associated with higher odds of lost to follow-up
(Figure 2).

Conclusions : Significant variation in research participant lost to fol-
low-up exists at the site level. Moreover, individual-level characteristics
such as visit history, insurance status, and household socioeconomic
status were associated with the likelihood of being lost to follow-up.
This non-random attrition may also highlight concerns related to
patient retention in clinical practice.

IRB Statement : This study was approved by the University of Alabama
at Birmingham Institutional Review Board (IRB-170112004).
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Table 1 (Abstract A32) Descriptive statistics (N =9730)

Predicted Probability of Loss to Follow-up by Site Not Lost to Follow-up Lost to Follow-up
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Not Lost to Follow-up Lost to Follow-up

Mean/Prop. SD/Freq. Mean/Prop. SD/Freq.

Year Site Enrolled 1st Patient

2015 493 4438 613 446
2016 462 4157 368 268
2017 019 170 003 2
2018 019 170 015 11
2019 007 67 001 1

Health literacy in childhood-onset systemic lupus erythematosus
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Background : The degree of healthy literacy in childhood-onset sys-
temic lupus erythematosus (cSLE) patients is poorly understood.
Additionally, how health literacy relates to medication adherence and
psychosocial outcomes in this high-risk population has not been well
described. The objective of this study was to evaluate health literacy in
relation to medication adherence among this patient population.
Methods : Adolescents aged 10-24 with cSLE (n=48) completed
questionnaires that included health literacy screening using the Brief
Healthy Literacy Screen (BHLS) and the Newest Vital Sign (NVS), as well
as medication adherence using the Medication Adherence Self-Report
Inventory (MASRI).

Results : Inadequate health literacy, defined as a BHLS score less than
or equal to 9 or NVS score < 4, was common in this population. In our
sample, 67% of adolescents reported inadequate health literacy on
the BHLS, while 42% reported inadequate health literacy on the NVS.
Medication non-adherence was reported by 26% of adolescents. In
bivariate correlations, higher medication adherence was associated
with a higher BHLS score (r=.36, p=0.017) but not with the NVS score
(r=.06, p = .724). We observed no significant differences in BHLS scores
related to gender, age, race/ethnicity, insurance type, patient educa-
tion level, parent education level or household income. However,
there was a notable difference in the NVS as it related to race/ethnicity.
In African Americans, the NVS mean score was 3.2 compared to 4.2 in
White/Other race and ethnicity, t(1, 41) = -2.36, p = .023). Addition-
ally, there was a notable difference in health literacy related to income;
adolescents with an annual household income >$100,000 reported
significantly higher health literacy (mean NVS = 4.8) than those from
lower-income households (mean NVS = 3.4), t(1, 29) = 2.28, p = .030).
Conclusions : Among the patients studied in our cohort, inadequate
health literacy was prevalent among adolescents and young adults
with cSLE. Adequate health literacy is associated with higher medica-
tion adherence. These findings suggest that screening for low health
literacy and providing additional education and support may improve
medication management and outcomes in this patient population. It
is well known that patients in minority groups with cSLE experience
higher disease burden and disproportionately have more significant
morbidity and mortality. If there is higher likelihood of having inade-
quate health literacy in this minority group, and those with lower SES,
more attention could be focused on these patient populations to con-
tinue to combat pre-existing health inequities.

IRB Statement : The institution review board approved this study. IRB
#230076.
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Background : There has not been much literature around ophthalmol-
ogy training in non-ophthalmology specialties. Chan et al. found that
while medical school training meets the International Council of Oph-
thalmology Task Force recommendations family medicine residents
were uncomfortable in handling sight-threatening ocular conditions.
(PMID: 21468339).No studies assessing ophthalmology education
in rheumatology trainees were found. This cross-sectional survey
assessed the current level of education in CARRA affiliated pediatric
rheumatology fellows in basic eye examination and understanding
eyesight threatening diseases common in rheumatology. Interdiscipli-
nary work with ophthalmologists as well as identifying potential edu-
cational gaps and adequacy of further ophthalmology teaching and
development of a pilot educational curriculum. We hypothesize that
improving fellows’ skills and knowledge could reflect in better visual
outcomes for patients.

Methods : We sent a self-developed electronic survey to 84 pediat-
ric rheumatology fellows affiliated with CARRA. The Qualtrics survey
was approved by Stanford University School of Medicine Institu-
tional Review Board (IRB). The survey was divided in 4 sections (1)
level of ophthalmology training,(2) assessment level of confidence
performing eye examination excluding slit lamp and confidence
screening for eye manifestations of rheumatologic diseases,(3) com-
munication with ophthalmology and (4)gauging level of interest for
further training in this area. Qualitative data analysis was done with
chi square statistics.

Results : In total, 46 of 84 pediatric rheumatology fellows (55%)
responded to the survey and 2% declined to participate in the study.
Only 50% of the fellows reported receiving ophthalmology education
in medical school (Figure 1). No more than 35% reported receiving
training as a resident or as a fellow trainee with one-time lecture. 65%
of participants reported that their current training programs do not
have an educational curriculum and 81% do not provide a standard-
ized approach for teaching the eye examination in their clinics (Fig-
ure 2). The percentage of participants that feel confident to perform
a basic eye examination in JIA patients are only 6% (Figure 4). 51% of
the participants reported to be somewhat prepared but would pre-
fer someone available to consult regarding clinical eye findings (Fig-
ure 3). 78% of participants agree with the importance of developing
their clinical ophthalmology evaluation skills and would participate in
further educational opportunities available for training.

Conclusions : The majority of Ophthalmology training is received in
medical school. Fewer opportunities were available in residency and
fellowship programs (Figure 2). One third of trainees received their edu-
cation as a one-time lecture. This result correlates with the low level of
confidence in pediatric rheumatology fellows performing eye exami-
nation and recognizing eye findings seen in rheumatologic diseases.
Developing an Ophthalmology educational curriculum for pediatric
rheumatology trainees is a necessity. Our survey identified that current
Pediatric rheumatology fellows would participate and have time avail-
able for such a training.

IRB Statement : STANFORD UNIVERSITY Stanford, CA 94305 [Mail
Code 5579] David D Oakes, M.D. CHAIR, PANEL ON MEDICAL HUMAN
SUBJECTS (650) 723-4550 (650) 725-8013 Date: May 22, 2023 To: Jully
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Munoz Padam, MD, Dean’s Office Operations - Dean Other From:
David D Oakes, M.D., Administrative Panel on Human Subjects in
Medical Research Tzielan Chang Lee MD, Dana Gerstbacher MD, Raj-
deep Pooni MD eProtocol eProtocol #: IRB Pediatric Rheumatology
Eye Survey 68214 61) The IRB reviewed your research protocol on May
22, 2023 and determined that the only involvement of human sub-
jects in the research activities will be in one or more of the catego-
ries that are exempt from the regulations at 45 CFR 46 or 21 CFR 56. If
this protocol is used in conjunction with any other human use it must
be re-reviewed. The IRB requests prompt notification of any com-
plications or incidents of noncompliance which may occur during
any human use procedure. David D Oakes, M.D., Chair Review Type:
EXEMPT - NEW Funding: None Assurance #: FWA00000935 (SU) Please
remember that all data, including all signed consent form documents,
must be retained for a minimum of three years past the completion of
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Acknowledgements : Stanford University Pediatric Rheumatology -
LPCH. Stanford University Uveitis and Ocular Inflammation Byers Eye
Institute. The authors wish to acknowledge CARRA and the ongoing
Arthritis Foundation financial support of CARRA.

Training in Ophthal y during resid or

% of participant answering this question in the survey
n: number of fellow

® Yes @ lamnotsure @ No

Fig. 1 (Abstract A34) See text for description.

Pediatric having an of

fellows i i i
and Ocular immunology in their programs.

in Basic Aye eye examination

Y: Number of Pediatric rheumatology fellows
X: Fellow's reporting having or not an education curriculum in their program

21
20 18
1 9
) I l .
0
No
@ Basic examination focusing on theumatologic diseases (no slit lamp)

@ Ocular immunology focusing on theumatologic diseases

Fig. 2 (Abstract A34) See text for description.

Page 35 of 74

Preparedness reported by pediatric fellow p

competences.

ing a basic eye ion divided by

Y: Number of Pediatric rheumatology fellows
X: level of preparedness reported by the fellows performing basic eye examination excluding slit lamp

-l l|||| | i LI

Not at all
prepared

=
S

2

Minimally
prepared

Somewhat
prepared

Prepared Completely

prepared
@ Visualacuity @ Eyemovements @ Eyelid evaluation @ Conjunctiva evaluation @ Cornea evaluation

Anterior chamber exam @ Iris evaluation Pupillary reflexes Fundoscopy @ Fundoscopy

Fig. 3 (Abstract A34) See text for description.

Preparedness reported by pediatric fellow ing eye
rheumatology diseases.

findings in common

Y: Number of Pediatric rheumatology fellows
X: level of preparedness reported by the fellows identifying rheumatologic eye disease findings  basic eye examination
excluding slit lamp

15

0
6 | I [ T E—

Not at all
prepared

-

Somewhat
prepared

Minimally
prepared

Prepared Completely

prepared

® JIA (Juvenile Idiopathic Arthritis, except for ERA) @ ERA (Enthesitis related arthrits)

@ SLE (Systemic lupus erythematous) @ Relapsing Polychondritis © Vascults: (e.g. GPA, MPA and Takayasu's)

® Behcets disease @ Kawasaki disease

Fig. 4 (Abstract A34) See text for description.

A35

Disease-specific DNA methylation profiles in CD4+T cells
separate psoriatic JIA from ERA-JIA patients promising potential
as biomarkers

Ana Carvalho', Amandine Charras', Emil Carlsson', Liza McCann?, Clare
Pain?, Polly Ferguson?, Christian Hedrich*

YInstitute of Life Course and Medical Sciences, University of Liverpool,
Liverpool, UK; 2Alder Hey Children’s NHS Foundation Trust, Liverpool,
England; *University of lowa; “Department of Women’s and Children's
Health, University of Liverpool

Correspondence: Christian Hedrich

Pediatric Rheumatology 2024, 22(S1):A35

Background : Juvenile idiopathic arthritis (JIA) covers seven subtypes,
including enthesitis-related (ERA-) and psoriatic (ps)JIA. Correct classi-
fication can be difficult because of overlapping clinical presentations,
variable disease courses and complex criteria. Diagnostic delay and
poor response to first-line treatments contributes to prolonged dis-
ease activity and damage. To improve diagnosis and develop target-
directed individualised treatments, identification of disease-specific
pathomechanisms is essential. Because CD4+ T cells contribute to
inflammation and damage in JIA, we investigated DNA methylation
patterns, an epigenetic mark regulating gene expression, in CD4+ T
cells to identify disease-associated molecular signatures that may be
used as disease biomarkers.

Methods : Peripheral blood mononuclear cells were collected from 10
psJIA, 5 ERA-JIA patients, and 8 healthy controls (HC). Non-regulatory
(CD25-) CD4+ T-cells were separated through FACS sorting, and T
cell subset distribution was analysed between groups (FlowJo). DNA
methylation profiling was performed using Illumina EPIC850K arrays,
followed by bioinformatic analysis with R packages minfi and ChAMP.
Results : Overall proportions of CD4+ T and CD8+ cells were compara-
ble between groups. When compared to HC, psJIA patients exhibited
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a larger proportion of circulating effector memory and reduced naive
CD4+ T cells. DNA methylation analysis revealed 1157 differentially
methylated positions (DMPs) associated with 671 genes between
psJIA and HC, 1484 DMPs affecting 922 genes between psJIA and ERA-
JIA patients, and 1380 DMPs affecting 760 genes between ERA-JIA
and HC. Principal component (PCA) and partial least-squares discrimi-
nant analysis (PLS-DA) of DNA separated psJIA from HC and ERA-JIA.
Gene ontology (GO) analysis in psJIA comparing with HC involved in
“Modulation by symbiont of entry into host” and “Regulation of Viral
Life Cycle” In both psJIA versus HC and psJIA versus ERA-JIA, GO analy-
sis involved terms suggested overlapping pathways between JIA sub-
forms, including “Synapse Assembly’, “Neurotransmitter Secretion” and
“Neuron Cell-Cell Adhesion”. Several genes included >3 hypomethyl-
ated DMPs in their promoter region suggesting increased potential for
gene expression. These included the interferon-alpha antiviral effec-
tor gene 1Q motif-containing GTPase-activating protein 2 (IQGAP2),
the neuronal pro-survival factor ninjurin 2 (NINJ2) that has previously
been linked with Inflammatory Bowel Disease and Peripheral Auto-
nomic Neuropathy, Fibroblast growth factor receptor 2 (FGFR2) that
plays a role in bone growth during embryonic development, and
Homeobox protein Hox-A5 (HOXA5) that is part of a developmental
regulatory system providing cells with positional identities.
Conclusions : Differential DNA methylation signatures promise poten-
tial as future biomarkers to differentiate between psJIA and ERA-JIA.
Permissive DNA methylation patterns affecting several genes may
explain molecular and clinical features associated with psJIA.

IRB Statement : The study was approved by the South Central - Oxford
A Research Ethics Committee. In accordance with the Declaration of
Helsinki, written informed consent was obtained from all participants
and/or their legal guardians.

Acknowledgments : The authors wish to acknowledge CARRA and the
ongoing Arthritis Foundation financial support of CARRA.
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Background : Childhood-onset systemic lupus (cSLE) has especially
high morbidity and mortality with suboptimal care; the adolescent
and young adult (AYA) age is characterized by challenges in health
behaviors. Our study aims to investigate psychosocial contributors to
disengagement in care among AYA with cSLE from the Bronx, NY, a
vulnerable population at high risk for poor outcomes. In preparation,
we set out to describe the prevalence of gaps in lupus care (defined
as no lupus visits for >6 months, as a primary example of disengage-
ment) and related factors among the eligible cohort of patients. Our
intention is to monitor the consented study sample for bias and
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consider targeted recruitment efforts to ensure that we do not unin-
tentionally select out the most affected patients.

Methods : We extracted data from the electronic medical record (EMR)
of all patients 15-24 years old who had a diagnostic codes related to
lupus associated with a visit in a pediatric rheumatology clinic (treat-
ing through age 25) during a 12-month retrospective observation
period (Jan 2021-Dec 2022). Through EMR chart review we excluded
those without a diagnosis of SLE (by SLICC or EULAR/ACR Criteria)
and those without diagnosis or documented symptoms <18 years
old. Demographics, and screens for social needs and depression were
collected from visit data as close to the index date as available. We
used Mann Whitney U tests, Chi-square tests, and Fisher’s exact tests,
to identify factors associated with gaps in care (>180 days between
lupus visits).

Results : Among 91 AYA with cSLE, 40 (44%) had gaps in care during
the observation period. Associations between demographics/ patient
factors and gaps in care are shown in Table 1. Among 65 patients with
social needs screens completed, 15 (23%) had at least one unmet
need. The most common of which were food insecurity and trans-
portation needs endorsed each by 5 (8%). Having any unmet social
needs was significantly associated with having a history of gaps in
care (p=0.05), as was older age (p=0.01). Spanish speaking vs English
speaking was a significant protective factor (p=0.04).

Conclusions : Gaps in care are common among AYA with cSLE from
the Bronx, NY. To ensure health equity when developing interven-
tions to address disengagement in care, it is imperative that the
most affected patients are not left out of research. In our further
work to investigate specific psychosocial factors influencing dis-
engagement, we will periodically assess the generalizability of our
consented study cohort. Our goal is to identify targets for interven-
tion to improve engagement in care in AYA with cSLE in this high-
risk population.

IRB Statement : This study was approved by the Einstein/Montefiore
Institutional Review Board #14314.
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Table 1 (Abstract A36) Demographic and psychosocial factors
associated with disengagement in care adolescents and young
adults (AYA) from a clinical cohort in the Bronx, NY Disengaged
in care was defined as >6 months without a lupus clinic visit in a
12-month observation period. P values represent Kruskal-Wallis
tests for continuous variables; chi-square tests for (1) gender, (2)
unmet social needs, and (3) Depression screening; Fischer exact
tests for (1) race/ethnicity and (2) preferred language

AYA with AYA without
gaps in care* gapsin care

Total cohort p value

Age (median, 20 (18,21) 21(19,22) 19(17,21) 0.01
IQR)
Gender 0.1
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Total cohort  AYA with AYA without p value
gaps in care* gapsin care
Female 77 (85%) 31 (78%) 46 (90%)
(n, %)
Male (n, %) 14 (15%) 9 (23%) 5(10%)
Non-binary 0 0 0
(n, %)
Race/ ethnicity 0.8
Black 35 (38%) 16 (46%) 19 (37%)
Hispanic/ 42 (46%) 17 (43%) 25 (49%)
Latino, non-
Black
Other 13 (14%) 6 (15%) 7 (14%)
Missing 1(1%) 1 (3%) 0
Median 48,000 56,000 39,000 0.1
household (37,000- (39,000- (37,000-
income by 61,000) 63,000) 59,000)
zipcode
(median,
IQR)
Preferred 0.01
language
English 79 (87%) 39 (97.5%) 40 (78%)
Spanish 12 (13%) 1(2.5%) 11 (22%)
Unmet social 0.04
needs
None 50 (55%) 16 (40%) 34 (68%)
>1 15 (16%) 9 (23%) 6 (12%)
Missing 26 (29%) 15 (38%) 11 (22%)
Depression 04
screening
(PHQ9)
Clinical 24 (26%) 13 (33%) 11 (22%)
symptoms
None 60 (67%) 25 (63%) 35 (69%)
Missing 7 (8%) 2 (5%) 5 (10%)
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Background : Belimumab is a biologic therapy targeting B-cell activat-
ing factor (BAFF) which was recently approved for childhood-onset
systemic lupus erythematosus (cSLE). However, use in the pediatric
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population remains less common than among adults with SLE, and
data on belimumab effectiveness in cSLE outside of the clinical trial
setting is limited. We aimed to describe characteristics of patients
enrolled in the Childhood Arthritis and Rheumatology Research Alli-
ance (CARRA) Registry who received belimumab for cSLE, and to
assess changes in oral glucocorticoid doses, disease activity scores and
patient-reported outcomes in the year following belimumab initiation.
Methods : We included youth with cSLE enrolled in the CARRA Regis-
try. We compared demographic and disease characteristics of those
who were exposed to > 1 dose of belimumab with all ¢SLE patients
enrolled in the CARRA Registry. Summary statistics were performed to
describe medications: 1) co-administered within 30 days of belimumab
initiation, and 2) used at any time prior to belimumab administration.
Among Registry participants who received belimumab, linear mixed
effects models were used to assess trajectories of SLEDAI-2K scores,
prednisone-equivalent daily oral glucocorticoid doses, and PROMIS
(Patient-Reported Outcomes Measurement Information System) meas-
ures, including pain, global health and mobility scores, over the 12
months following belimumab initiation. This study was reviewed and
approved by the Seattle Children’s Hospital IRB, Protocol #00003967.
Results : Out of 994 patients with a baseline visit for ¢SLE, we identified
63 patients who received > 1 dose of belimumab. Patient and disease
characteristics of belimumab users and the entire CARRA Registry pSLE
cohort are presented in Table 1. The mean SLEDAI-2K score at time of
belimumab initiation was 9.4. Forty-four percent of belimumab users
had a history of lupus nephritis. At time of belimumab initiation, 83%
of patients were prescribed an antimalarial, 70% were on oral glucocor-
ticoids, and 59% were receiving mycophenolate mofetil concurrently
(Table 2). Twenty-four percent had previously received rituximab, and
16% had a history of cyclophosphamide exposure prior to first beli-
mumab dose. The mean prednisone dose at time of belimumab initia-
tion was 13 mg/day. SLEDAI-2K scores and daily oral prednisone dose
decreased significantly over the 12 months following belimumab ini-
tiation (Table 3). PROMIS global health and mobility scores significantly
improved. PROMIS pain scores showed no statistically significant change.
Conclusions : Youth with ¢SLE in the CARRA Registry who were pre-
scribed belimumab were similar to the entire CARRA cSLE cohort. Most
recipients had longstanding disease at time of belimumab initiation.
Among this multicenter cohort of cSLE patients, disease activity scores
and daily oral prednisone equivalent doses significantly decreased
during the first year after starting belimumab. Patient-reported mobil-
ity and global health scores improved. Further research is needed
to determine whether changes after starting belimumab represent
improved outcomes compared to alternative therapeutic strategies.
IRB Statement : This study was reviewed and approved by the Seat-
tle Children’s Hospital IRB, Protocol #00003967.
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Belimumab Users at Cohort with pSLE
Time of Belimumab Diagnosis at Baseline
Initiation (n=63) Visit (n=994)

Graduate School 4 (8.3%) 161 (19.6%)
Hist f L 28 (44.4% 419 (43.8%
Table 1 (Abstract A37) CARRA pSLE cohort and belimumab user Eeopr%gtisupus ¢ ) ( )

patient characteristics

Belimumab Users at Cohort with pSLE

Time of Belimumab  Diagnosis at Baseline Table 2 (Abstract A37) Co-administered and previously used med-

Initiation (n=63) Visit (1=994) ications for pSLE among belimumab initiators
Medication Any Prior Use n (%) Use at Time of Beli-

Female 58(92.1%) 856 (86.1%) mumab Initiation
Age at SLE Diagnosis,  13.5(3.3) 13.9 (2.9) n (%)

Years, Mean (Stand-

ard Deviation) Hydroxychloroquine/ 54 (85.7) 52(82.5)
Age at Belimumab 159(2.9) - chloroquine

Initiation, Years, Oral glucocorticoids 54 (85.7) 44 (69.8)

Mean (SD) Mycophenolate mofetil 43 (68.3) 37(587)
Disease Duration 18 (30.0)

Intermittent pulse dose IV 30 (47.6) 16 (254)

at Belimumab glucocorticoids

Initiation, Months,

Median (IQR) Methotrexate 18 (28.6) 8(127)
SLEDAI-2K Score, 9.4 (6.6) 86 (7.6) Azathioprine 15(238) 4(63)

Mean (SD) Rituximab 15 (23.8) 5(7.9)
Race Cyclophosphamide 10(15.9) 3(4.8)

White 15(30.6%) 260 (34.8%) Tacrolimus 4(63) 4(63)

Black 25 (51.0%) 283 (37.8%) TNFi 2(3.2) 0(0.0)

Asian 5(10.2%) 112 (16.3%) Anakinra 1(1.6) 0(0.0)

More than 1 Race 3(6.1%) 43 (5.7%)

Other 1(20%) 40 (53%) Table 3 (Abstract A37) Changes in disease activity, prednisone
Hispanic Ethnicity 19 (30.2%) 267 (26.9%) dose and patient reported outcomes during first year following
Insurance belimumab initiation

Public 33 (52.4%) 412 (41.5%) SLEDAI-  DailyOral PROMIS PROMIS PROMIS

Private 21 (33.3%) 427 (43.0%) 2K, B Pred- Pain, B Gloiiar: ’ Mobility, B

. (95% CI)  nisone (95% CI) Health, (95% ClI)

Uninsured 0 (0.0%) 21 (2.1%) Equiva- (95% Cl)

Military 4 (6.3%) 22 (2.2%) lent

Non-US 2 (3.2%) 55 (5.5%) Dggi/e:g

Other 3 (4.8%) 42 (4.2%) (95% )

More than 1 Insur- 0 (0.0%) 13 (1.3%) Intercept 9.5 (8.1, 13.2(10.0, 53.9(509, 369(35.1, 46.2 (435,

ance Type (esti- 10.9) 16.4) 56.8) 38.7) 49.0)
Household Income mated

$25,000 5 (12.2%) 124 (19.3%) mean

<9254 270 270 score or

$25-49,999 14 (34.1%) 163 (25.4%) dose, at

$50-74,999 13 (31.7%) 98 (15.3%) Eml'e of

ell-

$75-99,999 4(9.8%) 77 (12.0%) mumab

$100-150,000 3(7.3%) 91 (14.2%) initia-

Above $150000 2 (4.9%) 89 (13.9%) tion)

Parental Education Tlmev -0.29 -049 -0.00 0.01 (O,*OO, 0.01 (O,*OO,
) . ) (esti- (70,46,* (*O<87; (-0.01, 0.02) 0.02)

Less than hlgh 6 (12.5%) 98 (12.0%) mated -0.13) -0.10) 001)

school change

High school gradu- 15 (31.3%) 203 (24.8%) per

ate month)

" p<0.05



Pediatric Rheumatology 2024, 22(Suppl 1):81

Peripheral blood immunophenotype of juvenile scleromyositis
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Background : Juvenile systemic sclerosis (jSSc) and juvenile dermato-
myositis (JDM) are rare systemic autoimmune diseases that share a
similar age of onset, heavy cutaneous disease burden, and frequent
internal organ involvement. A proportion of jSSc and JDM patients
have features of both diseases, scleromyositis overlap disease (jOver-
lap). There are no universally accepted classification criteria for this
subset of patients. Previous analysis of a single center cohort of jSSc
demonstrated clinical differences between patients with and with-
out overlap features. jOverlap was common, associated with more
frequent musculoskeletal involvement including myositis, and was
enriched for UTRNP and PM-Scl autoantibody positivity. This study
utilizes bulk RNA sequencing (RNA-Seq) with differentially expressed
gene (DEG) analyses to evaluate the peripheral blood immunopheno-
type of jOverlap patients compared to healthy controls, jSSc, and JDM.
Methods : Peripheral blood bulk RNA-Seq was performed on children
with jSSc (n=25), JDM (n=25), jOverlap (n=26), and age/sex matched
healthy controls (HCs) (n=21). Samples were collected at two tertiary
care referral centers with dedicated jSSc and JDM clinics, each con-
tributing jOverlap samples. Disease category was determined by the
treating physician. Demographics, clinical disease manifestations,
treatment status, and autoantibody profile were extracted. RNA was
isolated from peripheral blood and sequenced using the lllumina HTS
TruSeq RNA Access library preparation kit and Illlumina NextSeq 500
platform. Data processing and analyses were performed using Partek
Flow software and the DESeq2 platform. Significant DEGs were iden-
tified based on a log2 fold cutoff value of <1.5 or >1.5 and a false
discovery rate (FDR) step up of < 0.1. Following principal component
analysis on normalized data, t-distributed stochastic neighbor embed-
ding (t-SNE) was performed to determine clusters based on gene
expression similarity.

Results : jOverlap patients were predominantly female and White.
jOverlap exhibited a unique autoantibody distribution, enriched for
PM-Scl, UTRNP, and U3RNP autoantibodies (Table 1). Comparison of
jOverlap to HCs demonstrated 295 DEGs, 209 of which were up-reg-
ulated. The top protein coding genes of significance are summarized
in Table 2 and include those involved with multiple immune functions
including type 1 INF signaling, an immune signature well documented
in both adult and juvenile dermatomyositis. Down-regulated genes
included those associated with the immunoglobulin chain. Clustering
analyses using t-SNE are shown in Figure 1. jOverlap was found in all 4
unique clusters.

Conclusions : Scleromyositis overlap patients demonstrate a unique
immunophenotype compared to HCs, jSSc, and JDM. Though HCs,
jSSc, and JDM clustered well together, jOverlap was found in all clus-
ters identified, suggesting disease category is not the only modifier
responsible for differential gene expression. Additional analyses of the
relationship between DEGs with age, autoantibody positivity, clinical
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disease manifestations, and disease activity are needed to further
characterize this unique patient population.

IRB Statement : This study was approved by the University of Pitts-
burgh IRB (PRO11060222).

Acknowledgements : The authors wish to acknowledge CARRA and
the ongoing Arthritis Foundation financial support of CARRA. This
work was generously funded by a CARRA-Arthritis Foundation Small
Grant.

Table1 (Abstract A38) Demographic, treatment status, and
autoantibody profile for patients with juvenile systemic sclerosis,
juvenile dermatomyositis, and juvenile scleromyositis overlap dis-
ease

Juvenile Sys-  Juvenile Der-  Juvenile Sclero-
temic Sclerosis matomyositis myositis Overlap
(n=25) (n=25) Disease (n=26)
Demographics
Age at Dis- 9.3(5.9-12.5) 6.4 (3.2-8.8) 10.0 (8.0-12.5)
ease Onset (y)
(mean (IQR))
Age at 11.7 (83-15.3) 7.1 (4.0-10.5) 11.1 (8.7-14.3)
Diagnosis (y)
(mean (IQR))
Age at Sam-  13.2(103-168) 9.5 (6.0-13.9) 14.5(12.7-17.1)
ple (y) (mean
(IQR))
Female (%) 92 68 65
Race (%)
White 84 100 65
Black 16 0 15
Asian 0 0 12
Other/Mixed 0 0 8
Hispanic (%) 12 28 23
Treatment Status
Duration of 285(11.6-36.2) 84(24-11.0) 14.7 (2.8-15.4)
Untreated
Disease (m)
(mean (IQR))
Duration 16.6 (2.9-25.5) 27.5(3.0-31.2) 38.8 (7.8-56.2)
Sample
Treatment (m)
(mean (IQR))
Primary Autoantibody (%)
ANA only 24 0 0
Scl-70 52 0 38
Centromere 12 0 0
RuvBL1/2 4 0 0
p155/140 0 40 11.5
Mi-2 0 12 0
MDA5 0 8 38
Jo-1 0 4 0
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Juvenile Sys- Juvenile Der-  Juvenile Sclero- DEG Pathway p FDR stepup Fold change
temic Sclerosis matomyositis myositis Overlap oL m 3 g
(n=25) (n=25) Disease (n—26) 10 cellular 7.39E-05 133E-02 331
response to
MJ 0 4 77 IL-17, regula-
Th/To 0 4 0 tion of T CQII
chemotaxis,
PM-Scl 0 4 231 endothe-
UTRNP 4 4 231 lial cell
U3RNP 0 0 154 activation,
} ) negative
Multiple 0 4 38 regulation of
Negative 0 16 3.8 angiogen-
Unknown 4 0 38 esis, negative
regulation of
myoblast dif-
Table 2 (Abstract A38) Top up-regulated and down-regulated ferentiation
DEGs and associated pathways observed in children with sclero- IFITM3 type I INF- 8.26E-06 3.57E-03 327
myositis overlap disease compared to healthy controls mediated
signaling
DEG Pathway p FDR step up Fold change pathway,
response to
Up-Regulated type Il INF
IFI27 type 1 INF 521E-16 9.90E-12 494 Down-Regulated
signaling, IGHVI-69D  Brcellreceptor 457E-06 259E-03 536
apoptosis, A
: signaling
innate
. complement
immune S
activation
response
SIGLECT  cellcelladhe- 101E07 482604 595 IGHA2 Bell receptor 183804 220802 -404
) signaling
sion
complement
IFl44L type 1 INF 246E-07 7.80E-04 5.50 activation
signaling KLRC2 positive 221E-05 646E-03 293
GPRC5B NFkB signaling, 4.67E-08 2.96E-04 447 regulation
macrophage of NK cell
cytokine mediated
production cytotoxicity
NOTCH2NLR  calcium ion 3.63E-05 843E-03 4.23 EGR3 angiogenesis, 421E-04 3.66E-02 -2.49
binding endothelial
usP18 negative requ- 1.20E-06 1.52E-03 391 cell chemot-
lation of type axis, muscle
I INF signal- organ devel-
ing, innate opment,
immune gamma-
response d_eltaT c_eII
RSAD2 CD4+ alpha-  146E-04 1.98E-02 352 differentia-
tion
beta T cell
differen- FOXH1 cellular 1.26E-03 6.51E-02 -2.28
tiation and response
activation, to cytokine
defense stimulus
response to
virus, innate
immune
response,
TH2 cell
cytokine
production,
TLR7/9

signaling
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Fig. 1 (Abstract A38) t-SNE plot of bulk RNA-seq data for jOverlap,
jSSc, JDM, and HC (A), split by disease category (B)
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Background : Patients with rheumatic diseases have a high mental
health burden with estimates of anxiety and depression rates as high
as 65% [1]. Patients and caregivers have identified pediatric rheuma-
tologists as the preferred source of mental health care referral and
resources, but pediatric rheumatology centers have limited resources
for identifying or treating patients’ mental health challenges [2, 3]. In
an effort to address the gap in support and empower pediatric rheu-
matologists to facilitate mental health conversations, we developed a
workshop for pediatric rheumatologists on integrating mental health
screening and discussions into rheumatology clinic encounters. The
current study aimed to assess the impact of this workshop on the
provider confidence and the likelihood that pediatric rheumatology
providers would start screening for and addressing mental health con-
cerns in clinic.

Methods : A two-hour in-person workshop was held at the 2023 Amer-
ican College of Rheumatology Convergence. The workshop included
a review of the importance of addressing mental health, how to start
conversations around mental health, screening tools, assessing suici-
dality, and overcoming common barriers for screening. Participants
consolidated their skills by engaging in a 30-minute break-out activity
during the workshop, inclusive of two role-play scenarios. Participant
confidence in addressing mental health care was assessed using a ret-
rospective pre/post survey with a 5-point Likert scale (very low to very
high confidence) for eight domains. Descriptive statistics and a paired
two-tailed t-tests were used in data analysis.

Results : Sixty-six participants attended some or all of the workshop,
with a survey response rate of 18%. Survey respondents included
two pediatric rheumatology fellows in their first and second years
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of fellowship and 10 pediatric rheumatology attendings with a
median of 13.5 years (range 0.2-47) in their attending roles. Table 1
demonstrates that a statistically significant increase in confidence
took place for 6 of the 8 domains assessed. Ten of the twelve sur-
vey respondents reported that they were somewhat or extremely
likely to share workshop resources with patients. Most respondents
reported infrequent use of mental health screening measures (Fig-
ure 1), but after workshop completion most respondents reported
being somewhat or very likely to use mental health screeners in the
future (Figure 2).

Conclusions : In-person workshops can improve pediatric rheuma-
tologist confidence in assessing and addressing the mental and emo-
tional health needs of their patients. Based on participant feedback,
additional trainings are needed to educate pediatric rheumatologists
in pharmacologic and non-pharmacologic strategies to manage child-
hood mental health problems.

IRB Statement : This study was granted an exemption by the Duke Uni-
versity Institutional Review Board.
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American College of Rheumatology (ACR) Annual Meeting Planning
Committee (AMPC) support group were essential for completion of
this project. Thank you to Dr. Susan Shenoi for her additional support
as the ACR AMPC Pediatric representative who helped make this work-
shop a reality. The authors wish to acknowledge CARRA and the ongo-
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Table 1 (Abstract A39) Confidence level of participants in assess-
ing and addressing mental healthcare-related domains before
and after workshop participation. Confidence level measured on a
5-point Likert scale using a retrospective pre/post survey

Confidence level Domain Pre- Post- P-Value
Workshop Workshop
Mean Mean
Initiate discussions with patients 358 433 0.0015
about emotional health
Initiate discussions with caregivers ~ 3.58 425 0.0007
about emotional health
Assess patients with chronic medical 3.58 4.00 0.0538
conditions for comorbid depres-
sion
Assess patients with chronic medical  3.50 4.08 0.0116
conditions for comorbid anxiety
Assess patients with chronic medical 3.25 392 0.1201

conditions for suicidal ideation risk
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Confidence level Domain Pre- Post- P-Value
Workshop Workshop
Mean Mean
Use the Patient Health Question- 3.50 4.00 0.0261
naire (PHQ)-8 or PHQ-9
Use the Generalized Anxiety Disor- ~ 3.25 383 00116
der-7
Use the Ask Suicide-Screening Ques- 2.58 342 0.002

tions (ASQ) or Columbia Suicide-
Severity Rating Scale (C-SSRS)

Current Use of Screening Measures

B PHQS8 or PHQ9
1 GAD7

ASQ

C-SSRS

Percent of Participants
@
3

20
10 I I
0

0% 1-25% 26-50% 51-74% >74%
Percent of Visits Using Screening Measures

Fig. 1 (Abstract A39) Reported frequency of screening measure
use prior to participation in the workshop. PHQ=Patient Health
Questionnaire; GAD7=Generalized Anxiety Disorder-7; ASQ=Ask
Suicide-Screening Questions; C-SSRS=Columbia Suicide-Severity
Rating Scale

Likelihood of Future Screener Measure Use

H PHQS8 or PHQ9
| m GAD7
ASQ
C-SSRS
. -
0

Not likely

Now A U oo N
S © © © o o

Percent of Participants

=
5]

Somewhat
unlikely
Likelihood of Screening Measure Use

Somewhat likely Very Likely

Fig. 2 (Abstract A39) Report of likelihood to use screening meas-
ures following participation in the workshop. PHQ=Patient Health
Questionnaire; GAD7=Generalized Anxiety Disorder-7; ASQ=Ask
Suicide-Screening Questions; C-SSRS=Columbia Suicide-Severity
Rating Scale
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Background : A provider handoff is a means for transferring informa-
tion between healthcare providers. Inadequate or inaccurate handoff
communication among providers pose a safety risk to patients and
can lead to adverse outcomesi-2. Studies that have examined the
effectiveness of various handoff strategies show that the most effec-
tive intervention involves the use of a standardized handoff protocol3.
The aim of this study was to increase the utilization of a standard-
ized provider handoff for patients diagnosed with Juvenile Idiopathic
Arthritis (JIA) among healthcare providers within the Pediatric Rheu-
matology Division at the University of Rochester Medical Center from
29% to 90% over a four-month period.

Methods : Data was collected through chart review of the electronic
medical record (EMR) of patients diagnosed with juvenile idiopathic
arthritis subtypes. Healthcare providers within the division of pediatric
rheumatology were provided with an educational intervention about
how to properly fill out the standardized provider handoff, and how
to transfer pertinent patient information from within the EMR to the
provider handoff (Figure 1). The study team record whether a provider
had ever filled out the standardized provider handoff, and whether the
information entered for the characteristic section into the handoff was
accurate and complete on a monthly basis from August to November
2023. Patient data was de-identified and stored within a secured docu-
ment that is password protected with only access to the healthcare
providers within the pediatric division at the University of Rochester
Medical Center.

Results : A baseline review of the utilization of the provider handoff
showed that 89% of providers utilized the handoff in May 2023, but
only 29% of the utilized handoffs had a completed and accurate char-
acteristic section (disease subtype, clinical features, and relevant anti-
bodies). After an educational intervention in July 2023 and changes
to the standardized provider handoff in September 2023, there were
improvements in provider utilization and completeness of the char-
acteristic section within the provider handoff to 94.7% and 71.9%
respectively (Figures 2 and 3).

Conclusions : Provider handoffs can improve coordination and con-
tinuity of care among different providers within an organization or
practice2. Using a standardized provider handoff can improve utili-
zation, accuracy, and completeness of provider handoffs for patients
with JIA.

IRB Statement : The University of Rochester Policy 1001 under Quality
Improvement; “Activities generally NOT human subject research does
not require RSRB review. Quality Assuarance and Quality Improvement
(QA/QI) Pokections do not require RSRB Review.”
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Fig. 1 (Abstract A40) An example of the standardized provider handoff for
a patient with JIA
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Fig. 2 (Abstract A40) Percentage of provider handoff utilization following an
educational intervention in July 2023 and improvements to the provider
handoff in September 2023
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Fig. 3 (Abstract A40) Percentage of provider handoff completeness of the
characteristic section of the provider handoff following an educational
intervention in July 2023 and improvements to the provider handoff in
September 2023
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Background : Macrophage activation syndrome (MAS) is a potentially
fatal complication of systemic juvenile idiopathic arthritis (sJIA). Gene
expression pathway analyses have identified altered Toll-like recep-
tor (TLR) signaling in sJIA and MAS. Repeated administration of CpG,
a TLR-9 agonist, induces an MAS-like phenotype in mice; fulminant
disease is induced with co-administration of intereukin-10 recep-
tor blocking antibody (alL10R). IL10 is an anti-inflammatory cytokine
that induces T cell immune tolerance. Deficient production of IL10 by
antigen presenting cells drives pathology in sJIA patients and animal
models of the disease. Polymorphisms in the IL10 gene family confer
susceptibility to sJIA. We hypothesized that IL10 inhibits T cell activa-
tion (TCA) in TLR-9-induced inflammation, and that TCA contributes to
hypercytokinemia in TLR-9-induced inflammation.

Methods : Five experimental groups of C57BI6 mice were studied: 1)
untreated, negative controls; 2) MAS: treated with CpG 50 pg intraperi-
toneally (ip) every other day for 5 doses days -8 — 0; 3) CpGHi: treated
with CpG 500 pg ip on day 0; 4) CpGHi+alL10R: treated with CpG 500
ug plus alL10R 1000 pg (both ip) on day 0; 5) aCD3e (positive controls):
treated intravenously with 50 pg of anti-CD3e stimulating antibody
on day 0. On day 1 following completion of treatment animals were
sacrificed. Spleens were harvested and digested, and leukocytes were
isolated. Cells were cultured in brefeldin A to entrap expressed prod-
ucts intracellularly or were stained directly post-isolation. Stained cells
were analyzed with flow cytometry. Non-specific TCA was quantified
by CD69 staining on flow cytometry. T cell receptor-mediated- (TCR-)
TCA was quantified by Nur77 staining on flow cytometry. Data were
analyzed using one-way Analysis of Variance with Sidak post-hoc tests.
Results : MAS exposure did not affect non-specific TCA. CpGHi-expo-
sure increased non-specific TCA in CD4+ T cells compared to MAS-
exposed mice and untreated controls. CpGHi+alL10R exposure
increased non-specific TCA compared to MAS- and CpGHi-exposed
mice, and untreated controls (Fig. 1, p < 0.05). MAS exposure did not
affect TCR-TCA. CpGHi+alL10R exposure increased TCR-TCA com-
pared to MAS- and CpGHi-exposed mice, and untreated controls
(Fig. 2, p < 0.05). CpGHi+alL10R exposure increased the proportion
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of CD8+ T cells expressing TNFa compared to untreated controls
and CpGHi-exposed mice (Fig. 3B, p < 0.05), but not MAS-exposed
mice. CpGHi+alL10R exposure increased serum concentrations of
TNFa, IL6, and IL12 compared to MAS- and CpGHi-exposed mice,
and untreated controls (Fig. 3C-E, p < 0.05). CpGHi+alL10R expo-
sure increased serum concentrations of IFNy, CXC-motif chemokine
ligand 9 (CXCL9), and CXCL10 compared to MAS-exposed mice and
untreated controls (Fig. 3F-H, p < 0.05).

Conclusions : IL10 prevents TLR-9-induced TCA. TCA contributes to
TLR-9-induced hypercytokinemia. The established, non-infectious
model of MAS with repeated administration of low-dose CpG does
not adequately capture the contribution of T cells to the develop-
ment of fulminant disease.

IRB Statement : IACUC protocol 2022-021 is approved effective
1/4/23. Protocols are approved for a maximum 3-year period.

Acknowledgements : This study was funded by the 2023 CARRA-
Arthritis Foundation Fellow Grant. The authors wish to acknowledge
CARRA and the ongoing Arthritis Foundation financial support of
CARRA.
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Fig. 1 (Abstract A41) IL10 inhibits TLR9-induced non-specific T cell
activation. Flow cytometric data showing the relative proportions of
CD69+ splenic (A) CD4+ and (B) CD8+ T cells. Data are pooled from
three experiments of 12, 7 and 8 10-12-week-old mice. Gates defin-
ing T cell populations were unique to individual experiments. aCD3e-
exposed mice served as positive controls for individual experiments
(%CD69+ CD4+ and CD8+ T cells set at 90%). Data were analyzed
using one-way Analysis of Variance with Sidak post-hoc tests. # vs Con-
trol; A vs MAS; * vs CpGHi; p < 0.05
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Fig.2 (Abstract A41) IL10 inhibits TLR9-induced T cell receptor-
mediated T cell activation. Flow cytometric data showing the median
fluorescence intensities (MFls) of Nur77+ splenic (A) CD4+ and (B)
CD8+ T cells. Data are pooled from three experiments of 12, 7 and 8
10-12-week-old mice. Gates defining T cell populations were unique to
individual experiments. aCD3g-exposed mice served as positive con-
trols for individual experiments (%Nur77+ CD4+ and CD8+ T cells set
at 90%). Data were analyzed using one-way Analysis of Variance with
Sidak post-hoc tests. # vs Control; A vs MAS; * vs CoGHi; p < 0.05
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Fig. 3 (Abstract A41) A-H TLR9-induced T cell receptor-mediated T
cell activation correlates with severe hypercytokinemia. Flow cytomet-
ric data showing the relative proportions of TNFa+ splenic (A) CD4+
and (B) CD8+ T cells. Data are pooled from four experiments of 12, 11,
8 and 12 10-12-week-old mice. C-H Serum cytokine levels obtained
via submandibular cheek bleed. Data are pooled from three experi-
ments of 12, 11, and 8 10-12-week-old mice. Statistical analyses were
performed following log transformation of the data owing to failure of
tests for normality. Data were analyzed using one-way Analysis of Vari-
ance with Sidak post-hoc tests. # vs Control; A vs MAS; * vs CpGHi; p <
0.05
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Background : Neuropsychiatric systemic lupus erythematosus (NPSLE)
is associated with significant morbidity and mortality in childhood-
onset systemic lupus erythematosus (cSLE). Despite the high frequency
and burden of NPSLE in cSLE, it is arguably the least understood



Pediatric Rheumatology 2024, 22(Suppl 1):81

manifestation of this disease. High-quality, collaborative studies are still
needed to address important gaps in knowledge and care of NPSLE in
cSLE, guide management and improve outcomes for affected children,
adolescents, and young adults. An important first step in achieving this
is developing a prioritized and patient-centered research agenda that
broadly incorporates perspectives from researchers, clinicians, patients,
and caregivers affected by NPSLE. Thus, our objective was to derive this
research agenda which would determine the: (1) high priority research
areas for understanding the biology of NPSLE and improving care; (2)
best research approaches to addressing the identified high priority
areas, and (3) top barriers and facilitators of advancing NPSLE research
and care.

Methods : The US Agency of Healthcare Research and Quality Prior-
itization Criteria Methods were used for this project. A multidiscipli-
nary, international NPSLE taskforce was convened in October 2022.
The NPSLE taskforce was comprised of pediatric rheumatologists,
pediatric neurologists, psychiatrists, psychologists, research coor-
dinators, and a family advisory council of patients/caregivers from
Childhood Arthritis and Rheumatology Research Alliance (CARRA)
sites (Table 1). Overarching research domains were initially identi-
fied by discussion with project leads and CARRA NPSLE workgroup
members. The taskforce conducted a scoping review of published
literature on NPSLE over a 22-year period (2000 - 2022), expanded
the research domains based on identified knowledge and research
gaps, and developed a list of research topics. These overarching
research domains and topics were then refined and revised at the
CARRA 2023 Annual Meeting. Consensus on the domains and topics
will be achieved by the NPSLE taskforce and then distributed via an
online survey to CARRA members, and pediatric neurology, psychi-
atry, and psychology national societies with interest in NPSLE. The
research topics will be ranked in order of importance, feasibility and
actionability.

Results : The 4 initial research domains identified were: diagnosis,
treatment, clinical course, and outcomes. Following review of 163
publications on NPSLE, a total of 12 research domains were derived
based on identified knowledge gaps (Table 2). Each research domain
had 4 - 13 research topics.

Conclusions : This prioritized, and patient-centered internationally
endorsed research agenda will inform strategic research that would
improve outcomes for NPSLE in cSLE.

IRB Statement : This study was deemed exempt by the Cincinnati
Children’s Hospital Medical Center Institutional Review Board.

Acknowledgements : This publication is based on research supported
by the Lupus and Allied Diseases Association, Inc. and the Childhood
Arthritis and Rheumatology Research Alliance. The authors wish to
acknowledge CARRA and the ongoing Arthritis Foundation financial
support of CARRA.

Table 1 (Abstract A42) Composition of the 26-member pediatric
neuropsychiatric lupus taskforce
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Table 2 (Abstract A42) Taskforce identified domains for address-
ing research gaps in pediatric neuropsychiatric lupus

Initial Research Domains Final Research Domains

Diagnosis Economic impact

Treatment Psychosocial impact
Clinical course Epidemiology
Outcomes Predictors and Risk factors
Pathoetiology

Biomarkers

Classification

Diagnosis

Treatment

Clinical course

Outcomes

Quality of research studies

CD169 expression on monocytes is a useful marker for assessing
type | interferon status in pediatric inflammatory diseases
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Background : Type | interferons (IFNs) had an important role in vari-
ous inflammatory or autoimmune diseases. However, evaluation of
type | IFNs is challenging because of their rapid clearance in peripheral
blood. Type | IFN gene signature has recently been used to evaluate
the IFN status, but this is often a labor-intensive and time-consuming
method. Therefore, we assessed feasibility of measuring expression of
an CD169 (Siglec-1), an IFN-inducible protein, on monocytes as alter-
native markers for type | IFN status in various pediatric inflammatory
diseases.

Methods : After stimulating peripheral blood mononuclear cells
(PBMCs) from healthy donors with human IFN-a or lipopolysaccha-
ride (LPS) for 12 hours, PBMCs were analyzed for CD169 expression
on monocytes. We also examined CD169 expression on monocytes
by varying stimulating IFN-a concentration. We collected data from
flow cytometric analysis of surface CD169 on monocytes and an
ELISA of IFN-a and soluble CD169 in peripheral blood, and compared
these data in various pediatric inflammatory diseases including viral
infection, bacterial infection , systemic lupus erythematosus (SLE),
Kikuchi-Fujimoto disease (KFD), Kawasaki disease (KD) and inflamma-
tory bowel disease (IBD). We also conducted a time-series analysis of
CD169 expression on monocytes in patients with KFD, anti-melanoma
differentiation-associated gene-5 positive juvenile dermatomyositis
(MDA5+JDM), Sjogren’s syndrome (SjS) and SLE. In SLE patients, the
correlation between various clinical data and CD169 expression on
monocytes was also analyzed.

Results : After stimulating PBMCs with IFN-a, CD169 expression was
increased in CD14+4 monocytes but unchanged in CD14dim CD16+
monocytes. LPS stimulation alone did not increase CD169 expression
on CD14+4 monocytes. In experiments conducted with varying con-
centrations of IFN-a, higher IFN-a resulted in stronger expression of
CD169 in CD144 monocytes. In analysis of comparison of the expres-
sion level of CD169 on monocytes in various inflammatory diseases,
the expression of CD169 was significantly increased in patients with
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viral infection, SLE and KFD. On the contrary, CD169 expression on
monocytes did not increase in patient with bacterial infection, KD
and IBD. Circulating IFN-a levels were higher than HCs in viral infec-
tion and KFD, but not in SLE. Soluble CD169 levels was elevated only
in viral infection compared to HCs. The time-series analysis revealed
that CD169 expression on monocytes decreased after the acute phase
in KFD and MDA5+JDM patients but was observed even 2 years after
onset in SjS and SLE patients. Furthermore, CD169 on monocytes
in SLE patients was found to have a negative correlation with white
blood cell count, lymphocyte count and C4 levels.

Conclusions : CD169 expression on monocytes increases in patients
with type | interferon-associated inflammatory diseases, making it
a useful diagnostic marker. Furthermore, in diseases with a mono-
phasic course, CD169 expression on monocytes may also serve as a
disease activity marker.

IRB Statement : The study protocol was reviewed and approved by
the Ethics Committees of Kanazawa University, School of Medicine
(protocol number: 113822-1).
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Background : Patients with childhood-onset systemic lupus erythe-
matosus (cSLE) commonly experience impaired executive function
(EF), and attribution to neuropsychiatric lupus (NPSLE) is challenging.
Serum markers of brain injury may be useful potential biomarkers for
EF in NPSLE. We investigated the relationship between serum brain
injury markers and EF in cSLE.

Methods : We utilized prospectively-collected cross-sectional data
from children with SLE ages 12-17 years recruited from the Sick-
Kids Lupus Clinic from January 2020-December 2022, and age,
sex-matched healthy controls. Serum brain injury marker levels for
glial fibrillary acidic protein (GFAP), serum neurofilament light chain
(sNFL), and Tau were quantified using the Simoa Human Neurology
4-Plex B assay (Quanterix, Billerca, MA, USA). EF was assessed using
the Delis Kaplan Executive Function System (DKEFS) Color Word
Interference Test. Scaled scores were derived for the Inhibition and
Inhibition/Switching conditions (normative mean= 10, standard
deviation= 3; lower scores indicate more difficulties), which meas-
ure cognitive inhibition and mental flexibility, respectively. Descrip-
tive data included disease duration, activity (SLEDAI-2K), damage
(SLICC damage index, SDI>0) and clinical manifestations. We com-
pared brain injury marker levels between the cSLE and control
groups using the Wilcoxon rank-sum test and examined associations
between the markers and EF scores (Inhibition and Switching) using
Spearman correlations.

Results : Participants included 31 children with cSLE (mean age=15.6
years + SD 1.5, 87% female) and 30 healthy controls (mean age=15.5
years + 1.6, 83% female). For cSLE, the median disease duration was
27.7 months (IQR 20.9-50.7), median disease activity was 2 (IQR 2-4),
13% had disease damage, and one had a NPSLE diagnosis. There
were no statistically significant differences between median levels
of brain injury markers in the c¢SLE group versus controls for GFAP
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(77.6, 52.7-122 vs 69.1, 54-91.4), sNFL (4.9, 3.5-6.3 vs 5.4, 4-8) or Tau
(2.6, 1.8-3.9 vs 2.5, 1.9-3.3). Scores for EF measures in the c¢SLE group
versus controls were similar on the inhibition (median 9, 8-12 vs 12,
10-13) and inhibition/switch trials (10, 8-12 vs 11, 9-13). There was
no correlation between brain injury markers and EF scores across the
whole cohort. In the cSLE group, worse performance on DKEFS Inhibi-
tion correlated with higher sNFL (r=-0.29, p=0.11) and GFAP (r=-0.28,
p=0.13), though not statistically significant.

Conclusions : Our study results indicate similar levels of brain injury
markers and EF in group-wise comparisons of cSLE and controls,
and a possible relationship between EF and the markers in the cSLE
group. Further analysis will investigate the relationship between
these markers and other disease features.

IRB Statement : These data are part of a larger project titled “A Pro-
spective study of Multi-level Biomarkers for Pediatric Neuropsychiat-
ric Lupus” with REB approval number (REB#: 1000063027)

Acknowledgements : This project received sponsorship from the
Lupus Research Alliance
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Background : High levels of emotional distress have been reported in
children with juvenile myositis (JM). Inadequate recognition of mental
health concerns by healthcare providers (HCPs) can contribute to poor
disease outcomes. A multicenter study recently confirmed the feasibil-
ity and acceptability of mental health screening (MHS) in patients with
JM.The global aim of this project was to implement MHS with referrals
to an integrated social worker as standard of care for patients >5 years
of age seen in the SickKids JM clinic. The specific aim was to increase
the rate of MHS from 0 to >50% in a 90-day period and ensure that all
patients with moderate/severe screening results received referrals for
social work assessment.

Methods : A multidisciplinary stakeholder team iteratively developed
screening and referral workflows and created educational resources
for HCPs and families. All patients attending JM clinic were screened
[12 to 18 years old: Generalized Anxiety Disorder-7 (GAD-7) and Patient
Health Questionnaire (PHQ-9); caregivers of 5 to < 12 years old: Pediat-
ric Symptom Checklist (PSC-17)]. All patients were to receive a mental
health resource handout and patients with positive screens were to be
referred to the clinic’s social worker. HCPs were to document MHS in
patients’ After Visit Summary (AVS) and chart. Feedback from HCPs and
patients/caregivers who agreed to participate in surveys informed suc-
cessive plan, do, see, and act (PDSA) cycles.

Results : Workflows were iteratively developed to ensure that all HCPs
agreed on their roles. Educational materials were created to educate
HCPs and families. Reminders were placed in examination rooms and
SmartPhrases were created to facilitate documentation. All thirty-two
patients attending clinic were screened during three PDSA cycles from
March 7-May 30, 2023. They all received the mental health resource
handout and all positive screens were referred to the integrated
social worker except for one, where the patient was being seen as a
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secondary consult. On average, documentation was completed 58%
in the patient’s AVS and 90% in the patient’s chart. All patient surveys
had positive feedback about the MHS process.

Conclusions : The JM clinic has successfully implemented MHS for all
of its patients within 90-days. Additional PDSA cycles are needed to
monitor its sustainability as well as monitor the impact of workflow
changes when the hospital implements an institution-wide MHS pro-
gram. We plan to expand MHS to incorporate immediate family mem-
bers in the future.

IRB Statement : This quality improvement project has been approved
by the SickKids Quality Management Office.

Acknowledgements : The authors would like to acknowledge CureJM
for supporting this project.
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Background : It is not known if patients’ adverse event (AE) profile
worsens, as their treatment is intensified. Our goal was to report AEs
of at least moderate intensity, serious AE and events of special interest
(ESI) in non-systemic-JIA patients as they progressed from less inten-
sive treatment with non-steroidal anti-inflammatory drugs (NSAIDs)
to treatment with conventional synthetic and biologic DMARDs (csD-
MARDs/bDMARDs) with data from Pharmachild registry.

Methods : Inclusion criteria were children with non-systemic-JIA as
per ILAR criteria with whole drug exposure from onset to last obser-
vation. Data was available from 1987 until December 2021. Non-
systemic-JIA patients were classified according to their treatment
(chosen by the treating physician) into either a “Control group” (CG)
(NSAIDs +/- intra-articular (IA) glucocorticoids only) or a “STEP-up
group” (starting with NSAIDS +/- IA glucocorticoids but subse-
quently requiring DMARDS as required for disease control): STEP-1
(NSAIDs +/- intra-articular glucocorticoids); STEP-2 (csDMARDs +/-
oral glucocorticoids), and STEP-3 (bDMARDs +/- other medications).
AEs were classified by the latest version of MedDRA dictionary (Ver-
sion 23.1). Statistical analysis included descriptive statistics and Cox
multivariate regression model.
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Results : A total of 8052 non-systemic JIA patients (69.9% female)
were included: 719 (8.95%) in CG; 7333 (91.1%) in STEP-1; 6856
(85.1%) in STEP-2 and 5052 (62.7%) in STEP-3. The most frequent JIA
category was oligoarthritis (76 % in CG versus 39.1% in STEP-1). The
median (IQR) duration of each treatment period was 5.54 (2.88-9.18)
years: CG 2.65 (1.04-6.38), STEP-1 0.62 (0.25-1.79), STEP-2 1.59 (0.57-
3.85) and STEP-3 3.13 (1.48-5.58) years. Methotrexate (94%) and
Etanercept (70%) were the most frequent conventional synthetic
and biologic DMARDs, respectively. AEs were seen in all groups,
least frequently in STEP-1 (1.8%) and most frequently in STEP-3
(24.4%). SAEs were most common in STEP-3 (492 (8%) patients),
and rare in STEP-1 (62 (0.8%) patients) and CG (6 ( 0.8%) patients).
Infections were the most frequent AEs in all groups (Incidence rates
0.33-4.14/100 patient years), with bDMARD group having the high-
est rate. Gastrointestinal disorders were most frequent in STEP-2
(N, IR, 95% Cl: 330, 1.81 (1.62- 2.01), all other AEs in STEP-3. Patients
treated with bDMARDs had the highest risk for development of first
episodes of AE, SAE, infection and serious infection, with highest
hazard ratio for serious infection (HR, 95% Cl) at 19.17 (9.74- 37.74).
Conclusions : This is the first attempt to present a dynamic AE profile
in a very large sample of non-systemic-JIA patients from an interna-
tional pharmacovigilance registry applying a novel method of using
patients as their “own controls”. Risk of AEs increased and AE sever-
ity worsened with treatment intensification, with bDMARDs associ-
ated with a higher prevalence of AE, SAE and ESI when compared to
treatment with csDMARDS or NSAIDs. The most frequent ESIs were
infections.

IRB Statement : Ethics approval: Pharmachild registries obtained
approval from their respective ethics committees and were con-
ducted in accordance with the Declaration of Helsinki. All subjects
provided written informed consent/assent based on existing national
regulations. The Pharmachild registry is registered at Clinicaltrials.gov
(NCT01399281) and at the European Network of Centres for Phar-
macoepidemiology and Pharmacovigilance (ENCePP) (http:// www.
encepp.eu/encepp/viewResource.htm?id=19362).
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Background : Structural racism segregates children belonging to
minoritized groups into neighborhoods with lower childhood oppor-
tunity, defined as resources and conditions that promote healthy
childhood development. We determined whether lower neighbor-
hood-level opportunity associates with more severe disease presenta-
tion or higher disease activity over time among children with systemic
lupus erythematosus (SLE).

Methods : We linked medical records to census tract-level data for
children with SLE at 3 tertiary centers (2016-2022): N=148 Boston
Children’s Hospital (BCH); N=270 Lurie Children’s Hospital of Chicago
(LCH); N=70 Children’s Hospital of Alabama (CHA). The index visit
was the first visit with a physician diagnosis of SLE. The primary out-
come was severe initial disease presentation (composite of Systemic
Lupus Erythematosus Disease Activity Index (SLEDAI-2K) >10, inten-
sive care admission, or dialysis). For patients diagnosed after 2016,
SLEDAI-2K scores over time were used as a secondary outcome. Geo-
coded addresses were linked to census tract-level Child Opportunity
Index (COI) 2.0 (29 indicators across education, socioeconomic status,
physical environment) and Black or Hispanic Location Quotients (resi-
dential segregation relative to larger metropolitan area). Associations
between COI and outcomes were estimated using logistic regression
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or linear mixed effects models. Covariates included age at SLE onset,
sex, race, ethnicity, non-English primary language, insurance status,
nephritis and neurologic involvement.

Results : We present results from N=148 patients in the BCH SLE
cohort. Most (57%) were privately insured, 36% presented with nephri-
tis, 8% required intensive care at presentation, and median index SLE-
DAI-2K was 10 [IQR 6,18]. Nationally ranked COI was skewed towards
very high (36%) and high (19%) average opportunity. 75 (51%)
patients met criteria for severe presentation. Living in areas with low
vs. very high state-ranked opportunity areas associated with 4-fold
higher adjusted odds of severe presentation (Table 1). For 86 patients
diagnosed with SLE after 2016, there were 644 calculable SLEDAI-2K
scores (median of 7/patient [2-11]). The majority of Black (13/18, 72%)
and Hispanic children (16/22, 73%) lived in low/very low state-ranked
COlI areas, whereas 62% of non-Hispanic White and 73% of Asian chil-
dren lived in high/very high COl areas. Living in areas with moderate,
low or very low state-ranked COI (vs. very high) associated with signifi-
cantly higher SLEDAI-2K over time, both with or without adjustment
for time, insurance status, race and ethnicity, and major organ involve-
ment (Table 2). There was a significant test of trend (p=0.001). Results
were similar after adjusting for SLEDAI-2K at presentation (Figure 1).
Conclusions : For children with SLE in a U.S. region with high aver-
age opportunity, lower relative neighborhood-level child opportu-
nity associated with more severe initial disease presentation and
higher disease activity during follow-up. Area-level conditions,
among other factors in lower resourced areas, may drive inequita-
ble SLE outcomes at numerous points, including initial access to and
after establishing subspecialty care.

IRB Statement : This study was granted an exemption and waiver of
consent by the Boston Children’s Hospital Institutional Review Board
for secondary use of existing data.

Acknowledgements : This work was funded by the Childhood Arthri-
tis and Rheumatology Research Alliance (CARRA). The authors wish to
acknowledge CARRA and the ongoing Arthritis Foundation financial
support of CARRA.

Table 1 (Abstract A47) Individual and area-level factors associated
with higher SLE disease severity at initial presentation to Boston
Children’s Hospital

Unadjusted Adj. demographics

+ COI category

Adj. demograph-
ics + Location
Quotient

N=148 OR 95% p aOR 95%Cl p aOR 95% p

a a
Age at 143 09 [08- " 09 [08- 09 [08- ~
diagnosis 1.0] 1.0] 1.0]
(yr), mean
(SD)
Female, n 125(85) 06 [03- 05 [0.2- 0.5 [0.2-
(%) 1.5] 13] 1.5]
Race and ethnicity
Asian, 24(16) 14 [05- 1.5 [0.5- 1.1 [04-
non-His- 39] 4.8] 34]

panic?
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Adj. demographics

Unadjusted
EE— + COl category

Adj. demograph-
ics + Location
Quotient

N=148 OR 95% p aOR 95%Cl p aOR 95% p

cl Cl
Black 3121 14 [05- 1.0 [03- 0.7 [0.2-
36] 32] 23]
Hispanic ~ 27(18) 13 [05- 1.0 [03- 08 [02-
Non- 33] 37] 2.8]
White/
Non-Black
Hispanic 8 (5) 01 [00- 0.1  [0.0- 01 [00-
White 1.3] 1.0] 1.0]
Other, 7(5) 04 [0.1- 0.3 [0.1- 03 [0.1-
Non-His- 23] 1.9] 1.8]
panic®
Unknown 9 (6) 08 [02- 08 [0.2- 06 [0.1-
34] 43] 3.2]

White, 42(28) - [ref]
Non-
Hispanic

Non-English  18(12) 1.0 [04- 06 [0.2- 06 [0.2-
primary 2.6 2.1] 2.1]
language

Private vs. 85(57) 07 [04- 0.7 [03- 0.7 [03-
Public 14] 1.7] 1.7]
Insurance

COl state ranked

Verylow 33(22) 15 [05-43] 16 [05-53]
Low 36(24) 2.8 [10-81 * 4.4 [12-134]
Moderate 23(16) 1.5 [05-46] 35 [09-132]
High 30200 16 [06-47] 2.1 [07-67)
Very High 26 (18) [ref]
Black 48(32) 23 (148 " - 25 [11-59
Location
Quotient
>10°
Hispanic 53(36) 16 [08-32] - -
Location
Quotient
>1.0°

Unadjusted and multivariable adjusted logistic regression models of high
disease severity (SLEDAI-2K >10, intensive care admission, or dialysis) at initial
presentation to Boston Children’s Hospital for N=148 SLE patients still followed
in rheumatology clinic between 2016-2022

COI Child Opportunity Index version 2.0

* p-value <0.05

2 ncluding one patient self-reported as Native Hawaiian

®including one patient self-reported as American Indian and one as Middle Eastern

€ Highly Black/White segregated or Hispanic/non-Hispanic segregated census
tract relative to metropolitan area
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Table 2 (Abstract A47) Association between relative childhood
opportunity within state and disease activity over time among
incident SLE cases at Boston Children’s Hospital, 2016-2022

Univariable? Multivariable

B 95% Cl p B 95% Cl p
Child Opportunity Index
Very High  (reference)
High 1.5 [-0.7,3.8] 14 [-0.5,3.3]
Moderate 3.0 [0.6,551 " 27 [07,471 "
Low 3.9 [1.86.01 ™ 37 [2054 7
Very Low 2.7 [07,471 * 29 [13,46] "
Insurance status
Public 1.2 [-04,2.8] 14 [-0.1,3.0]
Private (reference)
Other/ 2.1 [1.0,321 ™ 16  [00,32]
Uninsured
Race
Asian 23 [-0.4,5.1] 1.1 [-0.7,2.9]
Black 1.8 [-0.2,3.8] -1.2 [-34,1.1]
Hispanic 1.0 [-0.9,3.0] -1.7 [-35,0.1]
Other, -0.8 [-3.0,1.4] -04 [-3.7,29]
non-
Hispanic
Unknown 1.7 [-2.2,5.6] 10 [-38,19]
White, (reference)
non-
Hispanic
Non-English 0.7 [-1.5,29]
language
Age at SLE -0.2 [-0.4,0.1]
onset
Male sex 0.5 [-1.0,2.1]
Nephritisat 3.8 24,521 ™ 31 [.7,451 7
presenta-
tion
Neurologic 4.2 [1.8,66] ™ 34 [1652
involve-
ment at
presenta-
tion
Initial 0.1 [0.0,021
SLEDAI-2K
at presen-
tation
Time -0.3 [-0.4,-02] ™ -03 [-04,-02]
(month)
Time- 0.004 [0.002, ' 0.004 [0.003,
squared 0.006] 0.006]

Linear mixed effects models with random slope and random intercept, robust
variance estimators for N=86 patients with 644 evaluable visits

" p<0.05

" p<0.01

" p<0.001

2 All models adjusted for follow-up time and time-by-time interaction
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SLEDAI Adjusted Mean Prediction

T

T T T
Very High High Moderate Low
Child Opportunity Level (Rank Within State)

T
Very Low

Fig. 1 (Abstract A47) Disease activity during follow-up increases with
decreasing neighborhood opportunity, adjusted for initial disease activity.
Marginal mean predicted SLEDAI-2K scores at rheumatology follow-up visits
by state-ranked Child Opportunity Index level, adjusted for follow-up time,
insurance status, race and ethnicity, nephritis at presentation, neurologic
involvement at presentation, and initial SLEDAI-2K score at the index visit
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Background : To date, several studies have validated the use of key
biomarkers such as IL-18, CXCL9 and S100 proteins in diagnosis and
monitor treatment response of systemic juvenile idiopathic arthritis
(sJIA). Despite the promise of these biomarkers, their clinical utility is
limited by their overall lack of standardization. The objective of this
study is to cross-validate emerging systemic JIA biomarkers across dif-
ferent measurement platforms and different international centers to
facilitate their wider introduction into routine clinical care.

Methods : Healthy donor serum samples spiked with defined con-
centrations of recombinant S100 proteins, CXCL9, CXCL10, IL-18 and
sCD25 were distributed in blinded manner among all participating
centers (CARRA member sites: Cincinnati, Philadelphia, Toronto, Van-
couver; PReS centers: Leuven, Muenster, Rome, Utrecht). Individual
spiked protein levels were determined using locally established plat-
forms including commercial ELISA, commercial/custom luminex, Ella
and Mesoscale. Data were analyzed for variances across different plat-
forms and agreement across identical platforms in different labs, and
used to generate conversion factors for standardization. In the second
step, baseline and follow-up serum and plasma samples from the
FROST study will be distributed for analysis of each biomarker on at
least two platforms. Results will be adjusted using the proposed con-
version factors.

Results : We observed extremely tight correlation of spiked biomarker
levels with the amounts quantified by the employed measurement
platforms (IL-18 (Figure 1) R2=0.744-0.999, P< 0.0001; CXCL9 (Figure 2)
R2=0.924-0.999, P< 0.0001; ST00A8/A9 R2=0.926-0.963, P< 0.0001;
S100A12 R2=0.955-0.969, P< 0.0001; CXCL10 0.926-0.963, P< 0.0001).
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However, the actual spike recovery of the individual assays varied sub-
stantially. While some assays met 90-100% spike recovery over almost
the entire tested concentration range (1pg-500ng/mL), others consist-
ently yielded high (approx. 500%) or low (i.e. 15-70%) spike recovery.
Interestingly, CXCL9 levels (Figure 2) were determined by Ella at three
centers in three different countries and yielded nearly identical spike
recovery. Further, our data determined the lower level of detection for
each. In general, Luminex and Ella assays performed better at very low
(sub-physiological) concentrations. FROST samples have been distrib-
uted to Cincinnati, Muenster, and Rome, are currently being assayed
for IL-18, CXCL9, ST00A8/A9, and S100A12.

Conclusions : Our spike recovery approach demonstrates high correla-
tion of individual assay results but widely divergent absolute concen-
trations measured. Importantly, the same platforms appear to yield
highly comparable results across countries. From our data we can now
clearly identify assays with almost perfect spike recovery and calculate
conversion factors for those that over- or underperform in their con-
centration output. Altogether, the results from our study will enable
wide interpretation and translation of respective biomarker data and
pave the way towards their wider use in routine clinical practice and
international collaborative studies.

IRB Statement : The CARRA Registry and Biosample consent have been
IRB approved, and all patients who provided biosamples provided
informed consent.
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Fig. 1 (Abstract A48) See text for description.
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Background : Juvenile Idiopathic Arthritis (JIA) is a rare disease, with
a global prevalence of 32.6 per 100,000 caucasian children, not well-
known by pediatricians and general practitioners, which leads to
delayed diagnosis and treatment. Timely referral to a pediatric rheu-
matology center and effective care are critical to changing the natural
history of the disease and improving patients’ long-term prognosis.
The journey of patients with JIA to reach a pediatric rheumatologist is
usually complex and frequently involves visits to multiple medical spe-
cialists, taking around 3 months in countries such as France and Ger-
many. We aimed to evaluate the time between the onset of symptoms
and diagnosis in patients with JIA and the demographic factors related
to the delay.

Methods : Ambispective observational study of patients with JIA
diagnosed at a pediatric rheumatology clinic in a period of 15 years
(2008-2023). Descriptive statistics were carried out and an univariate
analysis of demographic factors that affected delay in diagnosis was
performed using SPSS v.27.

Results : A total of 133 patients with a diagnosis of JIA were included,
92 girls (69.2%), with an age at diagnosis of 9.8 (IQR 6.1-11.6) years
and positive rheumatoid factor polyarticular JIA as the most frequent
subtype (47, 35.3%). The median time between the onset of symp-
toms and diagnosis was 143 (IQR 63-295) days and between the onset
of symptoms and the patients’ first visit to our center was 119 (IQR
54-273) days. There was no significant difference in the delay related
to JIA subtypes or sex. The median time to diagnosis after the patients’
first visit to our center was 2 (IQR 0-22) days, but in the oligoarticular
and enthesitis-related arthritis subtypes this time increased to 15 (IQR
0-39) and 22 (IQR 7-34) days, respectively (p=0.003).

Conclusions : Our study have showed the important delay to diagnosis
that exists in our population. This highlights the importance of edu-
cation about pediatric rheumatic diseases, in addition to the need for
qualitative studies to explore factors related to the delay of referral
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and diagnosis to be able to address this problem in our country and
improve the outcomes.

IRB Statement : This study complies with the ethical guidelines of the
Declaration of Helsinki and local regulations. This is a minimal-risk
study, all the procedures were revised and approved by the ethics
committee of our institution (Facultad de Medicina y Hospital Univer-
sitario, Universidad Autonoma de Nuevo Ledn).
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Background : Although conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) and biologic DMARDs (bDMARDs) have
vastly improved polyarticular juvenile idiopathic arthritis (pJIA) outcomes,
questions remain regarding the ideal timing of bDMARD initiation. In a
previous analysis of the Start Time Optimization of Biologics in Polyarticular
JIA (STOP-JIA) study, we showed that early initiation of a bDMARD (within
3 months of study enrollment) was associated with rapid improvement of
disease activity over a one-year period. Here, we extended the analysis to
evaluate disease trajectories through 3 years following study enrollment.
Methods : We applied latent class trajectory modeling (LCTM) to
evaluate the trajectories of STOP-JIA patients through 3 years follow-
ing study enrollment, as defined by clinical Juvenile Arthritis Disease
Activity Score (cJADAS10). Study cohort was confined to those with
cJADAS10 measurements at baseline and at > 1 follow-up visit in both
years 2 and 3. Multiple imputation was used for missing data.

Results : Of the 400 patients enrolled in STOP-JIA, 259 were included.
LCTM identified 2 distinct trajectories (Figure 1): (1) Latent Class 1
(n=>54; 21%), characterized by slow improvement of disease activ-
ity and failure to achieve inactive disease (cJADAS10<2.5) through
3 years; and (2) Latent Class 2 (n=205; 79%), characterized by rapid
improvement of disease activity, achievement of inactive disease
within the first year, and maintenance of inactive disease at 3 years.
The odds of experiencing the more favorable trajectory (Class 2)
were greatest among patients treated with bDMARDs within the
first month (OR 3.02; 95% 1.47 - 6.67), and diminished with increas-
ing delay in initiating bDMARD (Figure 2). Furthermore, there was
a dose-response relationship between total days of bDMARD use
within the first 3 months and the likelihood of being in the more
favorable trajectory (OR 1.26; 95% 1.04 - 1.53).

Conclusions : Our findings provide further evidence that early
bDMARD use has a favorable impact on the disease trajectories of
pJIA patients through a 3-year timeframe.

IRB Statement : This study was approved by the Harvard Pilgrim
Health Care Institute Institutional Review Board (#2004526-3).
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Fig. 1 (Abstract A50) LCTM analysis of disease trajectories

Timing of biologic initiation OR (95% Cl)

First month 3.02 (1.47 - 6.67) —_—
First 2 months 2.00(1.04 -3.97) _—

First 3 months 1.74 (0.92 - 3.35) —_—

Total days of biologic use

First 3 months 1.26 (1.04 — 1.53) ——

Fig. 2 (Abstract A50) The association of biologic use with trajectory
class 2
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Background : Patients with lupus nephritis (LN) have a 26 times higher
risk of mortality compared to those with lupus but no renal involve-
ment. Studies on patients with adult-onset lupus have found that mul-
tidisciplinary models are effective in delivering better quality of care.
A single-center, cross-sectional study from Rush University in Chicago
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found that lupus patients seen in a dedicated lupus clinic performed
better with disease specific quality measures, compared to those
seen in a general rheumatology clinic. Another study exploring sub-
specialty multidisciplinary clinics in adults with LN demonstrated that
wait times to diagnose LN decreased by 40%. There are, however, no
studies specific to multidisciplinary clinics in childhood LN. Neverthe-
less, a 2019 multidisciplinary prioritization exercise concluded that
there is a strong need for multidisciplinary collaboration in the man-
agement of childhood lupus. Research in other chronic diseases such
as cancer and cystic fibrosis has shown that multi-disciplinary models
of care improve disease related and patient reported outcomes.
Methods : This was a mixed methods prospective study involv-
ing members of the CARRA LN workgroup (focus group) and across
CARRA sites (survey). The focus group sessions used semi-structured
interviews, during which data was gathered from CARRA physician
members on clinic structure and on barriers and challenges for multi-
disciplinary LN clinics. The themes arising from the focus group guided
the development of a 25-item survey that was disseminated electroni-
cally to all CARRA provider members. Participation was requested
from one member per site to avoid duplication. The survey collected
data around structure of multidisciplinary clinics such as types of spe-
cialists involved, presence and functions of patient care navigator, bill-
ing models, presence of trainees, outcome measures collected during
clinic, and free-response questions about potential challenges.

Results : After eliminating duplicate sites and incomplete responses,
29 final responses were included in the data analysis. Sixteen (55%)
respondents indicated that they have an existing multidisciplinary
lupus nephritis clinic, 9 (31%) said they had neither an existing clinic
nor any plans to start one in the future, 3 (10%) said that plans were
underway to start a clinic within the next one year, and 1 indicated
they tried to start a clinic in the past (Table 1). All 16 sites that had a
multidisciplinary clinic have both a rheumatologist and a nephrologist
collaborating in the clinic. Table 1 shows details of clinical staffing at all
centers. The majority of sites (11/17, 64.7%) revealed that their clinic
caters specifically to patients with lupus nephritis, whereas a few sites
include all patients with lupus (n=2), complex lupus nephritis only
(n=3), or only incipient lupus (n=1).

Conclusions : Several models of multidisciplinary lupus clinics exist
in North America. Further qualitative data is needed to elucidate the
benefits and drawbacks to these clinics, as well as barriers and facilita-
tors to their development and smooth function. Future work will also
focus on multidisciplinary lupus clinic outcomes, including patient
reported outcomes (PROs).

IRB Statement : This research was in accordance with the Declaration of
Helinski and approved by the University of Mississippi medical center
Institutional review board ethics committee. (UMMC-IRB-2022-462)

Acknowledgements : The authors wish to acknowledge CARRA and
the ongoing Arthritis Foundation financial support of CARRA.

Table 1 (Abstract A51) Clinic staffing

Pediatric Specialists

Rheuma- Nephrol- Adoles- Pulmo- Derma-  Other
tologist  ogist cent nolo- tolo-
medi- gist gist
cine
16 16 2 1 1 1 (Pediatric
& ado-
lescent
gynecol-
ogist)
Allied Health Professionals
Psycholo- Physical Occupa- Pharma- Dietitian Social
gist Thera- tional cist worker
pist Thera-
pist

1 2 1 2 3 8
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Trainees/Advance Practice Providers
Rheuma- Nephrol- Pediatric Physician Nurse Other
tology ogy resi- assis- practi-
fellow fellow dent tant tioner
11 10 9 1 1 1 (Gynecol-
ogy
fellow)

Out of 16 respondents, the numbers above indicate how many clinics involved
each of the various physician specialists, allied health professionals, trainees, and
advanced practice providers

Low patient
numbers

No nephrol-

ogists

Exisitng
staff split
between
multiple
locations

Trainees
miss out on
longitudinal
experience

Feasibility

No

institutional
buy-in

Less

booking
availability
for patients

Fig. 1 (Abstract A51) Barriers and challenges
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Background : Systemic juvenile idiopathic arthritis (SJIA) associated
lung disease (SJIA-LD) is an emerging and life-threatening clinical
problem with urgent unmet needs including prevalence, pathogen-
esis, disease biomarkers, influence of biologics, and outcomes.
Methods : Existing or newly enrolled CARRA Registry patients with
SJIA and suspected, probable, or definite SJIA-LD were included in the
cohort. In addition to standard Registry data, lung disease specific data
was obtained using a standardized case report form through REDCap
Cloud, and biosamples collected when available. Biomarker profiles were
determined from plasma using a custom Luminex panel. This study was
approved by the DCRI Reliant IRB and/or IRB of all Registry sites.
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Results : 37 patients were enrolled in the SJIA-LD cohort, from 16
CARRA Registry sites in the US. 46% had definite (biopsy-proven), 36%
probable, and 18% suspected SJIA-LD. Demographic and clinical fea-
tures are shown in Table 1. Of those who underwent lung biopsy, all
had pulmonary alveolar proteinosis (PAP) and interstitial inflamma-
tion, and 40% had collagenous fibrosis. 77% had at least one definite
episode of macrophage activation syndrome (MAS) (including 64%
that met the 2016-SJIA-MAS criteria), 73% had more than one MAS
episode, and 32% had subclinical MAS. MAS occurred prior to SJIA-LD
diagnosis in 68% and coincided with it in 18%. Across all patient sam-
ples, SJIA-LD patients showed significantly increased plasma levels of
IL-6, IL-12, IL-18, CXCL9, CD25, CCL11, CCL17, MCP-1, and MCP-3 com-
pared to healthy pediatric controls. Cluster analysis defined 3 distinct
groups of SJIA-LD patients. Group 1 (n=7) showed high levels of TNF,
IL-6, IL-17, MCP-1 and 3, CCL11, and CCL17; group 2 (n=8) showed
high IL-10, IL-12, IL-18, CXCL9, CXCL10, CD25, and CD163; and group 3
(n=10) showed high CCL15 and CCL25 (Figure 1).

Conclusions : Patients in the CARRA SJIA-LD cohort exhibit a broad spec-
trum of clinical and radiographic features, disease activity, and treat-
ment approaches. Recurrent MAS was common. Patients with SJIA-LD
showed multiple distinct plasma biomarker patterns. As an ongoing
prospective cohort study of this emerging disease, we will be able to
assess clinical features, longitudinal disease progression and trajectories,
as well as associated immune biomarkers and cellular populations.

IRB Statement : This study was approved by the DCRI Reliant IRB and/
or IRB of all Registry sites.

Acknowledgements : This project is supported by a CARRA-Arthritis
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Table1 (Abstract A52) Demographic and clinical features of
patients in the SJIA-LD cohort (N=37)

Clinical feature (N=37) Summary or median (IQR)

Sex, n,% 23,62% F
Age at SJIA onset, median 1 years (0.5-5)
Age at LD onset, median 4 years (2-8

LD duration
SJIA duration

LD duration at enrollment, median
(IQR)

)
23 months (18-28)
74 months (42-107)
28 months (7-46)
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SJIA duration at LD diagnosis,
median (IQR)

SJIA disease duration at enroll-
ment, median (IQR)

LD Category

Clinical features at LD diagnosis

Baseline chest CT findings (n=35)

Pulmonary function tests (n=19)

Patient assessment of disease
activity, median (IQR)

PGA, median (IQR)
PGALD, median (IQR)
Health Related quiality of life

Select Labs at baseline visit
White blood cell count
Hemoglobin

Platelet count

ESR

CRP

Ferritin

IL-18

Medication used
csDMARDsever used

bDMARDsand tsDMARDsever used

Taking oral steroids at baseline
visit, Median dose (IQR)

21.5 months (10.25-35.75)
55 months (24-83)

52% definite LD

33% probable LD

11% suspected LD

53% cough

47% clubbing

47% dyspnea on exertion

34% tachypnea

29% hypoxia

21% digital erythema

54.3% ground glass opacities
40% septal thickening

37% peribronchovascularthickening
22.9% peripheral consolidation
20% hilar adenopathy

20% pleural thickening

54.4% abnormal DL

41.2% abnormal spirometry
6.5% abnormal pulse oximetry

1(3.8)

8(1.5)
3)

(
(13%) Excellent
(39%) Very good
(17.4%) Good

7 (30.4%) Fair

Median (IQR)

8.8x109/L (6.8-13.4)

11.6 g/dL (10.6-12.7)

316.5 109/L (256.8-416)

9 mm/hr(5-23)

0.5 mg/dL (0.25-1.5)

56 ng/ml (29-121)

24,336 pg/mL (4,147-49,275)
Summary

Methotrexate 45.7%
Cyclosporin A 45.7%

Anakinra 82.9%
Canakinumab 57%
Tofacitinib 57%
Tocilizumab 46%

42.9%, 6 mg/day (3-10)

0.
3
3
9
4
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Fig. 1 (Abstract A52) Heatmap showing plasma biomarker levels
in SJIA-LD patients
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Background : Patients with Systemic Lupus Erythematosus (SLE) are at
increased risk for invasive pneumococcal infection. Additional pneu-
mococcal vaccination is indicated for immunosuppressed patients with
rheumatic disease per established guidelines (CDC, ACIP). Despite the
established safety and immunogenicity of pneumococcal vaccinations in
the childhood onset SLE population, vaccine uptake remains suboptimal.
Pre-visit planning has been shown to improve rates of pneumococcal vac-
cination among patients with childhood onset SLE at a single center (Sivar-
amanV, et al, 2020). The specific aim of this quality improvement initiative
was to increase the percentage of patients with childhood onset SLE at our
center who were up to date with pneumococcal vaccination from a base-
line of 6% to at least 30% by 6 months. Additionally, ongoing data was col-
lected to assess the sustainability of these interventions over time.
Methods : Baseline pneumococcal vaccination rates were obtained via ret-
rospective chart review of all SLE patient encounters for 3 months prior to
the project start date. A patient was considered “up to date” with pneumo-
coccal vaccination if they were not eligible for any additional pneumococ-
cal vaccine doses by the end of the encounter. Plan-Do-Study-Act (PDSA)
methodology was used. Interventions included establishing in-office vac-
cine supply, educational sessions with the multidisciplinary team, and pre-
visit planning. Pre-visit planning consisted of reviewing the vaccine record
and annotating the electronic medical record appointment notes with the
recommended vaccination. Percentage of patients up to date with vaccina-
tion was recorded and reviewed by the team monthly.
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Results : Our interventions led to a 6 point upward trend in the per-
centage of patients with SLE who were up to date with pneumococ-
cal vaccination to a new baseline of 67% by 6 months (Figure 1). This
improved vaccination rate was sustained for over one year with ongo-
ing pre-visit planning but without additional follow-up interventions.
Conclusions : Our pneumococcal vaccination initiative involving subspe-
cialty office vaccine administration and pre-visit planning led to a signifi-
cant improvement in pneumococcal vaccination rates among patients
with childhood SLE. We have demonstrated the reproducibility of these
simple interventions to lead to sustained improvement in vaccination
rates for children with SLE. Ongoing barriers to continued improvement
may be persistent vaccine hesitancy and timing of vaccination in relation
to B cell depleting therapy. Important future directions include updating
these interventions to reflect the recent approval of PCV20 in children as
well as measuring and intervening on vaccine hesitancy.

IRB Statement : Exemption was granted by Hospital for Special Sur-
gery Institutional Review Board on 11/28/2023 under EXEMPT 45 CFR
46.104((d) Category #(4). Reference number: 2023-2396

Acknowledgements : We would like to acknowledge the contributions
of the pediatric rheumatology department as well as the nursing staff.
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Fig. 1 (Abstract A53) Pneumococcal Vaccination in Patients with SLE.
Control chart showing percentage of patients up to date with pneumo-
coccal vaccination. Intervention 1: establishment of in-office vaccine
supply. Intervention 2: multidisciplinary education sessions. Interven-
tion 3: pre-visit planning
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Background : Genetics plays a critical role in determining who will
get SLE. Genome-wide association studies (GWAS) of adults with SLE
have identified >100 common variants for SLE. Prior studies have
established a greater burden of these common SLE risk variants in
children compared to adults with SLE. With increasing availability of
whole genome sequencing (WGS), there is recognition of monogenic
forms of SLE in some childhood-onset SLE (cSLE) patients. To date,
there have been no comprehensive multi-center studies of genetic
risk of cSLE. Defining the genetics of this disease is a first essential step
towards understanding the biologic mechanisms leading to disease.
To address this gap in knowledge, the CARRA Childhood Lupus Trans-
lational research Collaboration Hub (CLUTCH) launched the Child/
adolescent Lupus study: “Understanding Etiology (CLUE)" study to
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complete whole genome sequencing of cSLE patients enrolled in the
CARRA Lupus Registry.

Methods : From June 1, 2021 to June 30, 2023, we recruited prevalent
and incident cSLE patients enrolled in the CARRA Lupus Registry and
consented for the CARRA biorepository, who had not yet contributed
a biosample to the CARRA biorepository. Detailed demographic and
clinical information on all cSLE patients is available from the CARRA
registry. We collected whole blood for DNA (EDTA) and RNA (Tempus
tubes) samples from patients at any registry visit. We will also study the
genetics of cSLE patients enrolled in the completed Atherosclerosis
Prevention in Paediatric Lupus Erythematosus (APPLE) trial using DNA
collected prospectively during the study. We will complete paired end
whole genome sequencing (WGS) using and lllumina HiSeq X platform.
Results : We enrolled n=220 participants in CLUE, 9% of the Lupus
Registry population. CLUE participants enrolled to date appear to be
representative of the Lupus Registry population with a higher propor-
tion of CLUE participants having lupus nephritis compared with the
total Registry population (62% vs. 51%). WGS is complete for 202 cSLE
patients from the APPLE trial, of which 14 have DNA from both parents
for analysis.

Conclusions : CLUE has successfully enrolled and collected biospeci-
mens from 220 participants in 2 years. The synergy of the CARRA
Lupus registry and CLUE, as well as APPLE samples, will enable com-
prehensive genetic studies will improve our understanding of cSLE
and may lead to developing effective, targeted therapies for SLE.

IRB Statement : Ethics approval has been granted by CARRA and the
relevant collaborating sites involved in the study.
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Background : Executive functions (EFs) are cognitive skills that facili-
tate goal-directed behaviour. EFs are associated with mental health
and disease outcomes, medication adherence, and successful transi-
tion from pediatric to adult healthcare; thus, EFs are important for dis-
ease self-management. EF difficulties are common in childhood onset
systemic lupus erythematosus (cSLE), and are associated with depres-
sion symptoms, disease damage, pain, sleep disturbance and fatigue.
In addition to these adverse outcomes, it is also important to identify
factors that promote EF to develop effective interventions. Resilience
is increasingly recognized as a protective factor for health outcomes,
and is defined as one’s capacity to withstand or recover quickly from
adversity. The current study examined the associations between EF
and resilience in a pediatric ¢SLE cohort.

Methods : A cross-sectional sample of youth with c¢SLE aged 10-17
years from a major tertiary hospital SLE outpatient clinic partici-
pated in the study between January 2020 and September 2023. All
patients met ACR and/or SLICC classification criteria for SLE. Par-
ticipants completed the Behaviour Rating Inventory of Executive
Function, Second Edition (BRIEF-2), a standardized questionnaire
assessing three domains of EF: emotion regulation (e.g., controlling
strong emotions), cognitive regulation (e.g., planning and organiza-
tion), and behavior regulation (e.g., impulse control). The Connor-
Davidson Resilience Scale 10 Item (CD-RISC 10) and the Child and
Youth Resilience Measure Revised (CYRM-R) were also administered
to measure individual psychological resilience (i.e., emotionally
“bouncing back” from adversity) and socio-ecological resilience
(e.g., feeling connected to family and community), respectively. We
examined the associations between CD-RISC 10 or CYRM-R scores
and each domain of EF using separate multivariable regression
models, adjusting for disease duration. P-values <.05 were consid-
ered statistically significant.

Results : Twenty-five youth with cSLE (80% female) with mean age
of 15.2 years (SD=1.8) completed the BRIEF-2, CYRM-R and CD-RISC
10; mean disease duration was 33.0 months (SD=31.2) and 48%
had active disease (SLEDAI-2K >4) (see Table 1). We found a higher
psychological resilience was significantly associated with fewer cog-
nitive regulation difficulties (B = -.443, 95% Cl -2.23, -.10, p=0.03).
There was a trend between higher social-ecological resilience and
fewer cognitive regulation difficulties (B = -.419, 95% Cl -2.14, .05,
p=0.06). Disease duration did not show any significant associations
with EF. See Table 2.

Conclusions : In this small cohort of youth with cSLE, higher self-
reported psychological resilience was associated with fewer EF
difficulties in the domain of cognitive regulation, with a similar trend-
ing association between social-ecological resilience and cognitive
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regulation. Further examination of how to promote optimal EF and
increase resilience in youth with cSLE is needed in larger samples, with
the goal of promoting quality of life and disease self-management.

IRB Statement : This project has been approved by the Research Eth-
ics Board at The Hospital for Sick Children (REB #1000078857).

Table 1 (Abstract A55) Demographic and clinical characteristics of
the total sample (n=25)

Demographic Characteristic Descriptive Statistics

Age in years, mean (SD) 15.2 (1.8)
Female sex, n (%) 22 (88%)
Race, n (%)
Asian 16
Black 3
White 4
Other 2
Household Income, # above the poverty line 20 (80%)
(%)
Clinical Characteristics
Disease Duration in months, mean (SD) 33.0(31.2)
Active Disease (SLEDAI-2K >4), n (%) 12 (48%)

Presence of Disease Damage (SDI >0), n (%) 0

Table 2 (Abstract A55) Multivariable regression analyses for asso-
ciations between resilience and executive function domains

Behavior Emotion Cognitive
Regulation?® Regulation® Regulation®
Adjusted B, 95% Cl, p-value
Predictor: -120 (-1.64,.94), 248(-146,.39), -.443(-2.23,
Individual p=.580 p=.242 -.10), p=.033*
Psychological
Resilience
(CD-RISC total
score)
Disease -156 (-35,.17),  -272(-30,.07), -193(-32,.11),
Duration p=468 p=.201 p=.332
Adjusted B, 95% Cl, p-value
Predictor: -334,(-1.96, -163(-1.28,.61), -419(-2.14, .05),
Social-Ecolog-  .28), p=.136 p=A474 p=.061
ical Resilience
(CYRM-R total
score)
Disease Dura- -263 (-42,.11), -303(-33,.07), -293(-39,.08),
tion (months) p=.235 p=.190 p=.181

" denotes statistically significance at p<.05

2 BRIEF-2 index T score were with mean = 50, SD=10; Higher scores indicate
more difficulty
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Background : Achievement of a lupus low disease activity state
(LLDAS) has been associated with less organ damage, fewer disease
flares, and improved health-related quality of life in children with sys-
temic lupus erythematosus (cSLE). No prior studies have evaluated the
implementation of lupus disease activity measure collection in the
real-world. Our objective was to evaluate the acceptability, appropri-
ateness, and feasibility of implementing a Treat to Target strategy for
lupus in the pediatric rheumatology clinic.

Methods : The Pediatric Lupus Understanding Systems (PLUS) col-
laborative was formed consisting of 5 pediatric rheumatology sites
located in children’s hospitals affiliated with academic medical cent-
ers in the United States. We operationalized the 5 cLLDAS criteria
to collect at the point of care (Table 1) with plans for implementa-
tion phase 1 to track collection of each criteria at cSLE visits on a
monthly basis. We completed a baseline implementation assess-
ment using the Acceptability of Intervention Measure, Intervention
Appropriateness Measure, and Feasibility of Intervention Measure.
Each measure consists of 4 domains assessed on a Likert scale of 1-5
(1=completely disagree to 5=completely agree). Mean response
was calculated for each domain. Barriers to cLLDAS criteria collec-
tion were also identified.

Results : We collected a baseline implementation assessment from
each PLUS collaborative site leader (n=5). Sites reported a range of
number of pediatric rheumatology providers (5-18), most had trainees
in clinic, and 60% have mid-level providers (Table 2). The approximate
number of patients with cSLE seen in 2022 varied from 73-150 with a
broad mix of insurance. All major electronic health record (EHR) ven-
dors are represented. Implementing collection of cSLE disease activity
measures and a Treat to Target strategy in the pediatric rheumatology
clinic was largely found to be acceptable and appropriate (Figure 1).
Scores for feasibility of the intervention were less positive. Themes
of identified barriers to collection of cLLDAS criteria included: need
for EHR adjustments to collect discrete data, availability of laboratory
results to calculate disease activity during clinic visit, preexisting sys-
tems to collect physician global assessment on 0-10 scale, and physi-
cian burnout to change.

Conclusions : Implementation of a treat to target approach to care of
patients with cSLE is acceptable and appropriate although will require
a dedicated effort to be feasible. A key determinant to monitoring
real-world performance is ability to customize EHR with discrete data
fields. Next steps are to use implementation facilitation via monthly
meetings to improve performance from baseline.

IRB Statement : This study was approved by the University of Alabama
at Birmingham Institutional Review Board (IRB-300009852).

Acknowledgements : The authors wish to acknowledge CARRA and
the ongoing Arthritis Foundation financial support of CARRA. This pro-
ject was funded by a CARRA-Arthritis Foundation Implementation Sci-
ence Testing Grant.
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Table 1 (Abstract A56) Criteria required to calculate cLLDAS oper-
ationalized for collection at the point of care

Implementation Phase 1 SLEDAI-2K completion
New disease activity attestation

Physician global assessment (0-3)
completion

Prednisone (or equivalent) dose
documented

Standard medication dose attesta-
tion

Table 2 (Abstract A56) Baseline characteristics of the pediatric
rheumatology sites participating in PLUS collaborative

Site Providers Trainees Mid Level Patients EHRVendor
Providers with cSLE
seenin
2022
1 18 Yes Yes 110 Epic
2 1 Yes No 150 Epic
3 8 No No 91 Cerner
4 5 Yes Yes 73 Allscripts
5 7 Yes Yes 75 Cerner

1) Intervention meets my approval.
2)ntervention i appeaiing to . ¢
3) I like the intervention.

)1 wecome the nerventon. | -

Acceptability of

1) The intervention seems fitting.
2) The intervention seems suitable. [ <2
3) The intervention seems applicable. I <

4) The intervention seems like a good match. [, o

Intervention

5 1) The intervention seems implementable. 40
z 2) The intervention seems possible. 40
2 3) The intervention seems doable. 40
& 4) The intervention seems easy to use. 30

~
©
IS

Fig. 1 (Abstract A56) Mean response across 5 PLUS collaborative
sites to each implementation measure domain using 5-point Likert
scale from strongly disagree to strongly agree

Adalimumab use, deprescribing strategies, and quality of life
within the CARRA registry among those with well-controlled JIA
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Background : Adalimumab is the most widely used biologic disease-
modifying antirheumatic drug (DMARD) for juvenile idiopathic
arthritis (JIA). While effective, chronic biologic use places burdens on
patients and families that motivate some with well-controlled dis-
ease to taper or stop treatment. This study examined adalimumab
deprescribing strategies (stopping or tapering), flares of disease, and
patient/parent-reported outcomes (PROs) among CARRA Registry par-
ticipants with well-controlled JIA.

Methods : We included participants in the CARRA Registry (2016-2022)
with non-systemic JIA in clinical inactive disease (CID) on a stable dose
of adalimumab. CID was defined by joint count=0, physician global
assessment <1, and no active uveitis at two consecutive registry visits
spaced >5 months apart (index date at the second qualifying visit). We
excluded those with other rheumatic diseases, IBD, or who took glu-
cocorticoids or new DMARDs at or between qualifying visits. Patient
characteristics are reported from registry enrollment. We character-
ized patterns of adalimumab use and deprescribing during follow-up.
We compared quality of life (QoL) and other PROs from the PROMIS
Global Health Assessment taken at 6 & 3 months after the index visit
for patient groups of adalimumab continuation, tapering, or stopping
without taper (groups not mutually exclusive) using Wilcoxon rank
sum testing. Flares were defined as increasing ADA frequency after
continuation or taper; restarting ADA after stopping; starting a new
DMARD; new receipt of oral, intraarticular, or ocular glucocorticoids;
joint count >1; physician global assessment >1; or new uveitis activity.
Results : Of 862 study participants, mean age was 7.6 years at JIA
diagnosis and 11.8 years at study entry; most were white and from
the US (Table 1). Two-thirds had either oligoarthritis (34%) or RF-
polyarthritis (31%). Over follow-up time of 1.5 (IQR 0.9, 3.2) years,
808 (94%) continued with adalimumab, at least initially, while
336 (39%) had recorded deprescribing: 213 (25%) stopped with-
out tapering after median 0.88 years of follow-up, and 123 (14%)
tapered after median 0.96 years of follow-up (Table 2). Tapering
occurred over a median of 6 months; most participants had only
one observed tapering step (Table 2). While baseline PROs did not
significantly differ among groups, QoL and several other PROs (gen-
eral, physical health, overall instrument score) 6-months after the
index visit were modestly higher in deprescribing groups (especially
tapering) versus the continuation group (Table 3) despite higher
rates of flares within 6 months after stopping (continue: 0%, stop
without taper: 22%, taper: 1%).

Conclusions : Most patients with non-systemic JIA in the CARRA Reg-
istry continued on the effective dose of adalimumab at least 1 year
after CID on medication. Among those with adalimumab deprescrib-
ing, most stopped without tapering, and tapers occurred over about
6 months. Patients stopping or tapering adalimumab had modestly
higher quality of life than those continuing adalimumab, even with
increased frequency of disease flare.

IRB Statement : This study was approved by the Rutgers IRB
(Pro2023001269).

Acknowledgements : This project was supported with funding from
CARRA and the Arthritis Foundation. We thank Alicia lizuka and Mat-
thew lozzio (Rutgers University) for administrative assistance and
Min-Lee Chang (Boston Children’s Hospital) for logistical support.
This work could not have been accomplished without the aid of the
following organizations: The NIH’s National Institute of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS) & the Arthritis Founda-
tion. We would also like to thank all participants and hospital sites
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following CARRA Registry site principal investigators: K. Abulaban, C.
Aguiar Lapsia, S. Ardoin, L. Barillas-Arias, M. Basiaga, K. Baszis, H. Brun-
ner, H. Bukulmez, E. Chalom, J. Chang, D. Co, K. Cook, A. Cooper, C.
Correll, T. Davis, F. Dedeoglu, M. DeGuzman, A. Dhanrajani, K. Ede, B.
Edelheit, B. Feldman, I. Ferguson, D. Glaser, D. Goldsmith, B. Gottlieb, T.
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Table 1 (Abstract A57) Demographic characteristics of children
with well-controlled JIA on adalimumab within the CARRA Regis-
try (N=862)

Characteristics N (unless % (unless
noted other- noted other-
wise) wise)

Demographics

Age at JIA diagnosis 7.6 (mean) 5.0(SD)
Age at index visit 11.8 (mean) 4.7 (SD)
Female sex 579 67.2

Race/Ethnicity

White 666 773
Hispanic/Latino 59 6.8
Asian 24 2.8
Black 22 26
Other 89 10.5
Country
us 811 94.1
Canada 37 43
Other/unknown 14 16
Index year
2016-2018 219 255
2019-2020 395 458
2021-2022 248 28.8
Disease
JIA category
Oligoarthritis 293 340
RF- polyarthritis 271 314
Enthesitis-related arthritis 136 15.8
Psoriatic arthritis 86 100
RF+ polyarthritis 48 56
Undifferentiated arthritis 28 32
ANA+ 406 471
Uveitis 226 26.2
Psoriasis 73 8.5
Sacroiliac joint arthritis 64 74
TMJ arthritis 44 5.1
Medications
Medications at index date
Methotrexate 428 49.7
Other cDMARD 44 5.1
Prior non-adalimumab bDMARD use 224 26.0

Adalimumab regimen at index
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Characteristics N (unless % (unless
noted other- noted other-
wise) wise)
Every other week 747 86.7
Weekly 115 133
Humira (vs. biosimilar) 849 99.8
Prior adalimumab use (days) 616 (median) 443,957 (IQR)

cDMARD conventional disease-modifying anti-rheumatic drug, bOMARD biologic
disease-modifying anti-rheumatic drug, /OR interquartile range

Table 2 (Abstract A57) Adalimumab use and deprescribing patterns
among children with well-controlled JIA within the CARRA Registry

N=862 (%) Years follow-up time,
median (IQR)

Treatment groups®
Continued adalimumab 808 (93.7%) 1.05 (0.46, 2.00) while con-
use tinuing

Stop without taper 213 (24.7%) 0.88 (0.44, 1.56) until stopping

Taper 123 (14.3%) 0.96 (0.52, 1.56) until tapering
049 (0.26, 0.94) while tapering
Tapering characteristics N=123 (%)
Baseline adalimumab regimen
Every other week 98 (79.7%)

Weekly 25 (20.3%)
Number of observed taper steps before stopping or end of follow-up
One 103 (83.7%)
Two 15 (12.2%)
Three 1 (0.8%)
Four 3(24%)

@ Groups not mutually exclusive; 12 participants stopped without taper on the
index date; 24 participants started tapering on the index date

Table 3 (Abstract A57) Quality of life and other patient/parent-
reported outcomes (PROs) 6 months after adalimumab continua-
tion, stop without taper, or taper

PRO' Continue Stop without Taper (N=75)
(N=363) taper (N=122) _
Mean Median Mean Median Mean Median P-value?
(IQR) (IQR) (IQR)
Quality of  4.30 4(4,5) 439 5(4,5) 457 5(4,5) 0.02
life
General 399 4(3,5) 4.05 4(3,5) 428 4(4,5) 0.02
health
Physical 391 43,5 410 4(3,5) 425 4(4,5) 0.001
health
Mental 4.05 4(3,5) 4.00 4(3,5) 4.24 5(4,5) 051
health
Summary 410 417 423 429 432 439 0.004
T-score® (379, (388, (3838,
45.4) 45.7) 47.5)

' PROs based on the PROMIS Global Health Assessment taken at 6 + 3 months
after the start of adalimumab continuation, tapering, or stopping without taper
(groups not mutually exclusive)

2 p-value from Wilcoxon rank sum testing comparing deprescribing groups (stop
without taper or taper) vs. continue group

3 Standardized summary instrument scores with general population mean of 50
and standard deviation of 10
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Background : Transverse myelitis is a rare neurologic complication
associated with systemic lupus erythematosus (SLE) known as lupus
myelitis. Little is known about the optimal treatment regimen for the
disease or the functional outcomes after diagnosis, especially for pedi-
atric patients.

Methods : This retrospective case series aimed to describe the clinical
presentation, diagnostic approach, early treatment, and functional
outcomes in two adolescent female patients diagnosed with lupus
myelitis as a presenting sign of new-onset SLE seen at an academic
pediatric tertiary care center.

Results : Both patients presented with features (Table 1) that were initially
mistaken for other neurologic conditions. The combination of longitudi-
nally extensive lesions of the spinal cord on neuroimaging and labora-
tory findings suggestive of an autoimmune process ultimately led to the
diagnoses of lupus myelitis and new-onset SLE. Both patients received
intravenous and oral corticosteroids, plasmapheresis, rituximab, cyclo-
phosphamide, intravenous immunoglobulin, and acute intensive reha-
bilitation including physical therapy, occupational therapy, and speech
therapy. Both patients demonstrated marked functional improvement in
domains of self-care and mobility in the setting of acute inpatient reha-
bilitation after they began treatment for lupus myelitis.

Conclusions : Early diagnosis, treatment, and acute inpatient rehabilitation
led to significant improvement in functional outcomes for the two pediat-
ric patients in this study, and interdisciplinary collaboration allowed for a
coordinated approach to achieve medical and functional goals.

IRB Statement : Project was reviewed by Colorado Multiple Institu-
tional Review Board, part of the University of Colorado, and deemed to
be exempt from IRB review. Date effective was March 10 2023 and no
expiration date was given. Submission ID APP001-1

Table 1 (Abstract A58) Characteristics of patients (V=2) and acute
care management. Presenting symptoms, laboratory abnormali-
ties, imaging findings and initial treatment of both patients pre-
sented in the series

Patient 1 Patient 2
Demographic Characteristics
Age (years) 12 15
Sex (assigned at Female Female

birth)
Past medical history None Aseptic meningitis at
age 9, Depression
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Patient 1

Patient 2

Prodromal signs
and symptoms

Preceding upper
respiratory illness,
fatigue, musculo-
skeletal pain

Acute Care Management

Total length of
acute care admis-
sion

Clinical findings on
presentation

MRI findings

Cerebrospinal fluid
findings

Notable serologic
findings

Acute immu-
nomodulatory
treatment

24 days

Urinary retention,
lower extremity
weakness, areflexia

T2 hyperintensity
nearly the entire
length of spinal
cord, greatest
in central gray
matter, including
non- enhancing T2
hyperintensity in the
upper cervical spinal
cord extending into
the cervicomedul-
lary junction

WBC count: 93 cells/
mm? Glucose: 22
mg/dL

Protein: >200 mg/dL

+ ANA

+ Anti-dsDNA Ab

+ Anti-RNP Ab

+ Anti-Smith Ab

+ Beta 2 glycoprotein
immunoglobulin
G Ab Low C3, low
C4 Elevated ESR
Pancytopenia

IV methylpredniso-
lone 1000 mg (HD #
8,9,10)

IVIG 0.765 g/kg (HD #
4,5,6)

Cyclophosphamide
500 mg

(HD # 10, 23,37,50,71)

Rituximab induction
1000 mg (HD #

9, 24)

Plasmapheresis (HD #
13,15,17,22)

Headache, neck stiff-
ness, fever, rash

17 days

Lower extremity
weakness, areflexia,
bowel and bladder
incontinence

Scattered T2 signal
abnormalities
throughout, extend-
ing from T1 to conus
medullaris; faint
cranial nerve (V, VI, VII)
and increased sulcal
enhancement in brain

WBC count: 119 cells/
mm? Glucose: 39 mg/
dL Protein: 49 mg/ dL

+ ANA

+ Anti-dsDNA Ab
+ Anti-RNP Ab

+ SSA Ab

+ Ribosomal P Ab
+ Coombs

Low C3, low C4

Corticosteroids IV 1000
mg (HD #3,4,5,6,7)
IVIG 1 g/kg (HD # 64,65)

Cyclophosphamide
1,200 mg (750/m2)
(HD # 12,41, 66,82, 123,

151)
Rituximab induction
1000 mg (HD # 14, 27)
Plasmapheresis (HD # 4,
57,911
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Background : Fatigue and depressive symptoms are common in individu-
als with childhood-onset lupus are may adversely impact health-related
quality of life. These symptoms are potentially modifiable over time. In
our primary RCT study, we found both depression and fatigue may be
responsive to cognitive behavioral therapy called TEACH for individu-
als with childhood-onset lupus. It is therefore important to understand
potential mechanisms of change. Although it has not yet been studied
in lupus, research in other disease populations such as multiple sclerosis,
juvenile fibromyalgia, and cancer, has found that depression mediates
the changes in fatigue following cognitive behavioral therapy. The cur-
rent study examines whether depressive symptoms mediate changes in
fatigue in adolescents and young adults with childhood-onset lupus.
Methods : A total of 59 individuals, 2 males and 57 females, between
the ages of 12 and 22 years who enrolled in the primary trial (compar-
ing TEACH to standard care) were included in the current study. Measures
of fatigue and depressive symptoms were collected at three time points:
Baseline (Time 1;T1), Mid-treatment/Waitlist (4 weeks after baseline; Time
2;T2), and Post Assessment (8 weeks after baseline, Time 3;T3). The meas-
ure used for assessing fatigue was the PROMIS-Fatigue Measure and for
depressive symptoms was the Children’s Depressive Inventory, second
edition (CDI-2) for those under age 18, and the Beck Depression Inven-
tory (BDI), for those 18 years of age or older. All measures were scored
using a T score. Means, ranges, and standard deviations of each measure
were calculated and bivariate correlations were conducted. Next, we
used general linear models and Sobel testing to conduct the mediation
analysis. We examined the association between T1 fatigue and T2 depres-
sive symptoms, the association between T1 and T3 fatigue, and the asso-
ciation between T2 depressive symptoms and T3 fatigue. Sobel testing
was used to examine the significance of the mediation model and the
variance of indirect effects.

Results : Table 1 reports study descriptives and correlations. Age was
not correlated with any of the variables. In summary, the sample was
categorized by moderate levels of fatigue and depressive symptoms.
Visual inspection suggests most symptom changes occurred between
Time 1 and Time 2. T1 fatigue and T2 depressive symptoms were cor-
related with T3 fatigue. However, T1 fatigue was not correlated with T2
depressive symptoms. General linear models revealed similar results
(See Table 2). Overall, T2 depressive symptoms did not mediate the
association between fatigue at baseline and post-assessment (Sobel =
1.27, p = .203), with T2 depressive symptoms accounting for only 7.5%
of the variance of indirect effects

Conclusions : Depressive symptoms did not mediate the association
between fatigue at baseline and post-assessment. Future analysis to
look at differences in CBT completers versus controls will be important
in addition to looking at other factors (e.g., sociodemographic vari-
ables) in relationship to changes in these symptoms.

IRB Statement : This submission has been approved by the Michigan
State University (MSU) Biomedical and Health Inst. Review Board
(BIRB). The submission was reviewed by the Institutional Review
Board (IRB) through the Committee Review procedure. The IRB has
found that this study protects the rights and welfare of human sub-
jects and meets the requirements of MSU’s Federal Wide Assurance
(FWA00004556) and the federal regulations for the protection of
human subjects in research (e.g., 2018 45 CFR 46, 21 CFR 50, 56, other
applicable regulations).
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Table 1 (Abstract A59) Correlations between study variables

Min Max Mean SD Fatigue-  Fatigue- Fatigue- Mood- Mood- Mood-
T T2 T3 T T2 T3
Age 12 20 1671 204 0019 0.163 0017 0.144 0.161 0.055
Fatigue- 4090 7850 6109 699 - 0.588* 0.387* 0.380* 0.188 061
Ti
Fatigue- 3430 7780 5563 772 0.588* - 0.556* 0331* 0428* 0.159
T2
Fatigue- 3850 7320 5551 7399 0.387* 0.556* - 0.291* 0441% 0537*
T3
Mood- 3870 8500 6431 10.88 0.380" 0331 0.291* - 0637% 0510%
T
Mood- 3700 8300 8506 1129 0.188 0428* 0441 0.637* - 0.761*
T2
Mood- 3700 8960 56.88 11.62 061 0.159 0537% 0510% 0.761*

T3

*Significant p-value <0.05

Table 2 (Abstract A59) Mediation Testing for Total (N=59) Sample

Model Predictor Variable R? F B p

1 Fatigue-T1 Fatigue-T3 0.150 10.039 0.387 0.002
Fatigue-T1 Mood-T2  0.035 1.871 0.188 0.177
Fatigue-T1 Fatigue-T3 0.315 11427 0353 0.005
Mood-T2 0.374 0.003

Metabolomic profiling of plasma from children with juvenile
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Background : The etiology of juvenile idiopathic arthritis (JIA) remains
unclear. Metabolomics research allows for the identification and quantifi-
cation of thousands of metabolites and can lead to new insights into dis-
ease pathogenesis. We are presenting preliminary data from a discovery
metabolomics study to assess unique metabolic profiles in children with JIA
compared to unaffected controls and are presenting preliminary data here.
Methods : We compared plasma samples from 69 children with oli-
goarticular and rheumatoid factor (RF)-negative polyarticular JIA who
were enrolled in the Juvenile Arthritis in Minnesota (JAMinn) study.
Metabolic profiling was performed using the commercially available
Biocrates’ MxP ® Quant 500 kit. All metabolite assays were performed
on an Agilent 6495C triple quadrupole platform coupled with an Agi-
lent Infinity Il liquid chromatography system (Agilent, Santa Clara, CA,
USA). Small molecule metabolites were measured by liquid chroma-
tography-tandem mass spectrometry (LC-MS/MS). Lipids and hexoses
were measured by flow injection analysis-tandem mass spectrometry
(FIA- MS/MS). Analytical measurement was performed using multi-
ple reaction monitoring approach. The raw data files were processed
using Biocrates’ WebIDQ™ software to estimate metabolite concen-
trations. Concentration between plates were normalized using the
pooled quality control sample analyzed on each plate in replicate. We
used random forest to classify the most important metabolites by class
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and present class abundance across samples. Statistical significance
cutoff is set at 0.05 with adjustment for multiple testing.

Results : Figure 1 shows the most important metabolite in the data
differentiating cases from controls. Only one metabolite, phosphati-
dylcholine (PC) ae C30:2, was statistically significantly different in
cases compared to controls (Figure 2). It was measured at a lower
average among cases compared with controls. Figure 3 is a heat
map demonstrating metabolite class patterns between cases and
controls. No clear pattern differences were observed.

Conclusions : In this preliminary data comparing the metabolomic
profiles in plasma from children with oligoarticular and RF-negative
polyarticular JIA compared to controls, the only metabolite found
to be statistically significantly different between cases and controls
was PC ae C30:2, which was found to be lower in cases compared to
controls, however of note, the log2 fold change is very small. PCis a
phospholipid that has previously been shown to be lower in other
autoimmune diseases including inflammatory bowel disease. The
clinical significance of relatively low PC in patients with JIA in this
study is unclear and further analysis is in progress.

IRB Statement : This study was approved by the University of Min-
nesota IRB. STUDY00001169

Acknowledgements : Thank you to the Rheumatology Research Foun-
dation for supporting this work through the Investigator Award.
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Fig.1 (Abstract A60) Random forest plot of metabolites classification
between cases and controls. The larger the point at the end of the line and
the longer the line the more important the variable is to classification. We can
see which classes of metabolites appear in the top 10 most often by color key
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Fig.2 (Abstract A60) Volcano plot showing statistically significant
results above the dashed line. The only metabolite seen above the
dashed line is phosphatidylcholine ae C30:2. The log fold change is small
and further evaluation is needed to determine the clinical significance
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Fig. 3 (Abstract A60) Heatmap demonstrating differences in metab-
olites groups between cases and controls. There was no clear pat-
tern differences observed between metabolite classes across the two
groups
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CD14+ monocytes and CD8+ T cells demonstrate unique
transcriptional signatures in macrophage activation syndrome,
highlighting roles for interferons in monocytes and activation
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Background : Macrophage activation syndrome (MAS) is a potentially
fatal complication of rheumatic diseases. MAS is characterized by a
dysfunctional hyperinflammatory response in which there is abnormal
activation of lymphocytes and phagocytes, leading to an overproduc-
tion of inflammatory cytokines and damage to host tissues. Circulating
monocytes are highly responsive to their surrounding environment,
are known to exhibit phenotypic and functional changes during
inflammation, and can give rise to macrophages that phagocytose
immune cells. However, monocytes and macrophages have not been
well-studied in MAS. CD8+ T cells play a critical role during MAS by
driving myeloid cell activation through secretion of the cytokine, inter-
feron gamma (IFNg). MAS is most commonly associated with systemic
juvenile idiopathic arthritis (sJIA). At least 10% of sJIA patients will
experience an overt episode of MAS with up to 50% exhibiting signs of
subclinical inflammation.

Methods : We analyzed classical CD14+ monocytes from children with
active MAS (6 subjects) compared to individuals with sJIA without
MAS (4 subjects) and age/sex/race-matched healthy children (8 sub-
jects) by flow cytometry and RNA sequencing (RNA-Seq). We analyzed
monocytes and lymphocytes by single cell RNA sequencing (scRNA-
Seq). Monocytes from eight MAS subjects and four matched healthy
subjects were analyzed by scRNA-Seq; lymphocytes from six MAS sub-
jects and two healthy subjects were analyzed by scRNA-Seq. Subjects
with MAS were defined based on the 2016 classification criteria by
Ravelli and colleagues as well as the ratio of ferritin to ESR.

Results : We found significant upregulation of CD16 surface expression
during active MAS using flow cytometry (n=4-8 per group, p < 0.01).
Our bulk RNA-Seq data show broad transcriptional changes in CD14+
monocytes from children with active MAS, including upregulation of
RNase 2 (involved in processing RNAs for the innate immune sensor
TLR8) and SLAMF7 (associated with monocyte/macrophage hyper-
inflammation in response to interferon gamma). scRNA-Seq analy-
ses of myeloid cells from subjects with active MAS revealed a strong
interferon signature in MAS monocytes with enrichment of interferon
stimulated genes and alarmins. The MAS transcriptional signature
identified by bulk RNA sequencing was enriched in all monocyte
subpopulations. scRNA-Seq analyses of lymphocytes from subjects
with active MAS revealed expansion of a CD8+ T cell subpopulation
expressing markers of activation and exhaustion including LAG3,
CTLA-4, and PD-1 as well as CD38 and HLA-DR. These T cells were also
enriched for expression of IFNg, perforin, and granzyme B.
Conclusions : These data confirm an important role for cytokines, spe-
cifically interferons, in driving gene expression in monocytes during
MAS and demonstrate expansion of a specific subpopulation of CD8+
T cells. Together, our data show that CD14+ monocytes and CD8+ T
cells have unique transcriptional signatures during active MAS.

IRB Statement : The study was approved by the Institutional Review
Boards of Seattle Children’s Hospital, Benaroya Research Institute, and
Cohen Children’s Medical Center.
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Background : The majority of adolescents with rheumatic conditions
now survive into adulthood with continued disease activity. These
adolescents require adequate preparation as they move from pediatric
to adult rheumatology to facilitate medical independence and main-
tain control of their condition. The aim of this study was to evaluate
the current transition of care practices and experiences of adolescents
with pediatric onset rheumatologic conditions.

Methods : A survey was sent to adolescents aged 18-27 who have tran-
sitioned from pediatric to adult rheumatology between 2020-2023 at
a single academic medical center. The 32-question survey evaluated
adolescents’ experiences and perception of various aspects of the
transition process.

Results : The survey was completed by 25 patients with a
response rate of 10%. The majority indicated that the transi-
tion to an adult model of care was not discussed until the age of
18-20 (56%), the same age that transition was completed (60%).
Only 44% felt that they had enough time to discuss the transition
with 64% feeling nervous or worried about transitioning to adult
care (Figure 1). Most adolescents did not participate in a formal-
ized transition program (88%) but reported that their disease
was under good control at time of transition (68%). Less than half
of patients had conversations with their providers regarding the
differences between pediatric and adult care (32%) or long-term
effects of their condition into adulthood (44%). Factors that were
reported to have the greatest effect on the success of transi-
tion were stability and knowledge of disease, age at transition,
and ability to manage medications (Figure 2). Adolescents were
most concerned about transition preparedness, relationship with
their new provider, and systemic factors affecting their transition
(Table 1).

Conclusions : Transitioning adolescents with rheumatic disease
report adequate disease control at the time of transition, but
multiple deficiencies persist in preparing to transition to an
adult model of care. Our study uniquely highlights the need to
discuss different expectations between adult and pediatric care.
We also found an opportunity to improve counseling by edu-
cating patients about their prognosis prior to transition. Efforts
should be made to develop structured transition programs with
earlier engagement regarding transfer from pediatric to adult
rheumatology.

IRB Statement : This study was reviewed and determined to be exempt
from ongoing review by the University of Michigan Medical School
Institutional Review Board (IRBMED), study number HUM00235097.
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Fig. 1 (Abstract A62) Adolescents’ experiences with the transition
from pediatric to adult rheumatology
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Fig. 2 (Abstract A62) Factors affecting the transition from pediatric to
adult rheumatology

Table 1 (Abstract A62) Adolescents’ concerns regarding current
transition practices

Theme Representative Quotes

“| think the transition should be slowed
down, with the adult rheumatologist
being assigned to the patient before their
last appointment with pediatrics”

Transition preparedness

“Letting patients know from the beginning
when they will be expected to transi-
tion...before their last appointment with
the pediatric specialist”

“My transition was discussed during the
last day of seeing my pediatric rheuma-
tologist. | had no time to process my
transition”

Relationship with providers “The process itself should include going
from the pediatric doctor to the same
adult doctor if possible. It would make it
easier on the young adult because they
are comfortable with that doctor”

"I feel like | knew my pediatric doctor really
well and felt comfortable with her. It
seemed like adult rheumatology felt less
comfortable and inviting as well as hard
to communicate with and connect with
the new doctors”
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Theme Representative Quotes

“The number one thing that my pediatric
doctor told me was that adult rheumatol-
ogy was not going to care as much as
pediatric doctors will. He just wanted me
to be prepared and to take control of my
disease and be vocal about how | am feel-
ing and what | need”

“From personal experience, it is difficult to
be the youngest patient your adult rheu-
matologist treats... | have JIA, a primary
pediatric iliness. Does my iliness have a
place in adult rheumatology?”

System factors “Offer all patients transitioning to adult
rheumatology the opportunity to have a

transition clinic”

“My experience was smooth, but had I not
been referred and kept in system, it would
have been different”

"Pediatric facilities are bright and inviting.
Adult facilities are dull colored and not
as welcoming. If adult facilities were to
change that, it would help with the transi-
tion process”

“| had to facilitate the transfer myself,
decide who | wanted to see as a provider,
and request a referral to be sent for the
physician. | think this should be a more
structured process”
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Background : Mental health problems are common in children with
pediatric rheumatologic diseases (PRDs) and are associated with
worsened quality of life and poorer disease-related outcomes. Psycho-
logical distress results from exposure to stress, may be exacerbated in
response to traumatic events (e.g., COVID-19 pandemic), and can lead
to significant mental health problems. We aimed to determine the
rates of psychological stress in PRDs and compare to other measures
of psychosocial functioning including anxiety, depressive symptoms,
and COVID-related distress.

Methods : Eligible patients in this ongoing 3 center cross-sectional
study are between 8-17 years and enrolled in the CARRA Registry
with a diagnosis of JIA, jSLE, or JDM. Consented participants com-
pleted a one-time survey during a scheduled rheumatology Vvisit,
including Patient-Reported Outcomes Measurement Information
System® (PROMIS) measures for psychological stress, physical stress,
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and depressive symptomes, in addition to the NIH-Toolbox Perceived
Stress survey, clinically validated measures of depression (PHQ-9) and
anxiety (SCARED), a visual analog scale for COVID-related distress,
and a questionnaire to assess acceptability of mental health screen-
ing. Descriptive statistics were used for patient characteristics. The
proportion of patients with a positive screen based on clinical cutoffs
was determined for each measure. For the PROMIS and NIH-Toolbox
measures, 1 standard deviation above the mean of the reference
population (T-score 50) indicated high levels of that measure. The
relationship between psychological distress and other measures was
determined by Pearson Correlation Coefficient.

Results : The 150 patients who completed the survey had a mean age
of 13.5 years (SD=2.7) and 91% had a diagnosis of JIA (Table 1). Psy-
chological stress experiences were elevated in 34% and physical stress
experiences in 41% (Table 2). High levels of perceived stress were
reported in 20% of patients aged 13-17 years and 16% of those aged
8-12 years. While increased depressive symptoms were seen in only
24% on the PROMIS measure, 51% of patients had a positive PHQ-9
screen. Almost half the cohort (45%) had SCARED scores concerning
for anxiety disorder. Most patients endorsed mild distress from the
COVID-19 pandemic (median 2, IQR 0,5); only 5 (3.5%) endorsed severe
distress. Psychological stress was highly correlated with physical stress,
perceived stress, depressive symptoms (PROMIS and PHQ-9), and anxi-
ety (Table 3); however, correlation with physical stress was not statis-
tically significant. Half of those surveyed felt ready to discuss mental
health with their rheumatology provider (49.7%) and moderately con-
fident in discussing mental health concerns (51.7%).

Conclusions : Children with PRDs experience greater psychological
distress that is related to physical stress, perceived stress, depressive
symptoms, and anxiety. Patients want to and feel confident discussing
mental health concerns with their rheumatology providers. Next steps
include expanding this cohort to include increased patients with JDM
and jSLE and determining the relationship between mental health
symptoms and health-related outcomes including disease activity
measures.

IRB Statement : This study was approved by the Institutional Review
Board of Primary Children’s Hospital and the University of Utah.

Acknowledgements : This study was funded by a CARRA-Arthritis
Foundation large grant. This work could not have been accomplished
without the aid of the following organizations: The NIH's National
Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) &
the Arthritis Foundation. We would also like to thank all participants
and hospital sites that recruited patients for the CARRA Registry. The
authors thank the following CARRA Registry site principal investi-
gators: K. Abulaban, C. Aguiar Lapsia, S. Ardoin, L. Barillas-Arias, M.
Basiaga, K. Baszis, H. Brunner, H. Bukulmez, E. Chalom, J. Chang, D. Co,
K. Cook, A. Cooper, C. Correll, T. Davis, F. Dedeoglu, M. DeGuzman, A.
Dhanrajani, K. Ede, B. Edelheit, B. Feldman, I. Ferguson, D. Glaser, D.
Goldsmith, B. Gottlieb, T. Graham, T. Griffin, T. Hahn, L. Harel, O. Harry,
M. Hollander, S. Hong, M. Horwitz, J. Hsu, A. Huber, L. Imundo, C.
Inman, P. Kahn, S. Kim, D. Kingsbury, M. Klein-Gitelman, L. Lim, M. Man-
nion, D. McCurdy, D. Milojevic, S. Mohan, T. Moore, K. Moore, L. Moor-
thy, S. Nativ, M. Natter, K. Onel, J. Patel, S. Prahalad, C. Rabinovich, A.
Robinson, T. Ronis, M. Rosenkranz, N. Ruth, S. Sabbagh, K. Schikler, C.
Schutt, E. Sloan, J. Spitznagle, Y. Sterba Rakovchik, K. Stewart, G. Syver-
son, S. Tarvin, M. Tesher, D. Toib, M. Toth, M. Twilt, H. Van Mater, D.
Wahezi, P. Weiss, J. Weiss, L. Woolnough, E. Wu, A. Yalcindag, Y. Zhao

Page 64 of 74
Table 1 (Abstract A63) Demographic information
Patient Characteristics
Age, Years (Mean, SD) 13.5(2.7)
Sex (N, %)
Female 98 (68.1)
Male 46 (32.0)
Diagnosis (N, %)
DM 3(2.7)
JIA 136 (90.7)
SLE 10 (6.7)
Table 2 (Abstract A63) Patient-reported outcomes
Com- Mean Score Mean Positive
plete T-Score >60 Score Screen (N,
(N) (SD) (N, %) (IQR) %)
Psycho- 150 57.28 51340
logical 9.21)
Stress
Experi-
ences
Physical 148 57.84 61 (41.2)
Stress (10.01)
Perceived Stress
Age 97 51.01 19(196)
13-17 (10.77)
(Self)
Age 49 4862 8(16.3)
8-12 (1222)
(Parent)
Depressive 146 5299 35(24.0)
Symp- (1091)
toms
PHQ-9 116 6.68 (200, Mild: 25
(Age 11.00) (21.6)
11-17) Moderate:
17 (14.7)
Moderately
Severe: 11
(9.5)
Severe: 6
(5.2)
SCARED 143 24.71 Score 25+
(12,00, 65 (45.5)
36.50) Score 30+
54(37.8)

For the PROMIS/NIH measures, T-score for the reference population is 50 and
the standard deviation is 10. One standard deviation above the reference
population indicates more of the measure. For the measures above, this would
indicate increased mental health symptoms
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Table 3 (Abstract A63) Relationship between psychological stress
experiences and other measures of psychosocial functioning

Pearson Correla-
tion Coefficient
(P)

Measure

Physical Stress 0.739(0.14)
Perceived Stress

Age 13-17 (Self) 0.872 (<0.05)

Age 8-12 (Parent) 0.682 (<0.05)
Depressive Symptoms 0.858 (<0.05)
PHQ-9 (Age 11-17) 0.801 (<0.05)
SCARED 0.702 (<0.05)
COVID VAS 0.437 (<0.05)
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Background : Rheumatoid arthritis (RA) is a chronic inflammatory auto-
immune disorder characterized by synovial inflammation and bone
erosions. We study inflammatory erosive arthritis using the TNF-trans-
genic (TNF-Tg) murine model of RA. TNF-Tg mice have sexual dimor-
phism in their disease, with female mice having worse disease than
males. We aimed to determine how sex and location of osteoclast pre-
cursors (OCPs) affect osteoclast (OC) growth and quantity, and if sex
also affects osteoclast bone resorptive activity. We hypothesize that
more osteoclasts will differentiate from bone marrow than peripheral
blood and from female than male TNF-Tg mice, as well as greater bone
resorption from female-derived, TNF-Tg OCs.

Methods : Bone marrow (BM) and peripheral blood mononuclear
cells (PBMC) were harvested from 3-month-old female and male
TNF-Tg mice (n=3 mice/group). Cells were cultured in OC differentia-
tion media with 30ng/mL of Macrophage Colony-Stimulating Factor
(M-CSF) and 30 ng/mL Receptor Activator of Nuclear Factor Kappa-B
Ligand (RANK-L). After OC formation, cells were fixed and stained
for tartrate-resistant acid phosphatase (TRAP). OCs were defined as
cells with >3 nuclei and TRAP+. BM cells were also harvested from
3-month-old TNF-Tg and WT male and female mice and grown on
bovine bone slices with 100ng/mL of M-CSF and 100ng/mL RANK-L.
Bone slices were fixed and stained with TRAP and toluidine blue after
10 days of culture. Image) was used to analyze the bone pit area.
Unpaired t-test, two-way ANOVA, and one-way ANOVA with Tukey’s
post-test for multiple comparisons were used for analysis. Values are
reported as mean +/- standard deviation.

Results : BM cells formed significantly more OCs than PBMC (392.6 +/-
83.65 vs 200.5 +/-87.28) from the same TNF mice (Fig. 1E). OCs formed
from PBMCs were larger than those derived from BMs, evidenced by
significantly increased percentage of OCs with >10 nuclei compared
with BM OCs (35.85 +/-10.73% in PBMC-OCs vs 22.5 +/- 7.83% in BM
OCs) (Fig. 1F). No significant difference between sex in BM-derived
OCs and PBMC-derived OCs was observed. There were more male-
derived and female-derived BM OCs than female-derived PBMC OCs
(399.9 +/-47.24 and 385.3 +/- 122.9 vs 147.2 +/- 49.39) (Fig. 1G). There
were also more male-derived PBMC-OCs than female-derived BM-OCs
for the percentage of OCs with >10 nuclei (42.17 +/- 11.24% vs 17.27
+/- 7.48%) (Fig. TH). Representative images of male and female TNF-
Tg OCs are shown (Fig. 1A-D), as well as bone pits from TNF-Tg, male-
derived BM-OCs (Fig. 2A). There was no significant difference in bone
pit sizes between TNF and WT male and female mice (Fig. 2B).
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Conclusions : BM-derived OCPs produce more OCs than PBMCs yet
PBMC-derived OCs have >10 nucleated OCs, suggesting the origin
of OCPs may affect OC activity. Bone pit sizes did not differ between
sexes regardless of inflammatory environment, indicating OC activity
is not affected. This finding suggests that once cells are committed to
the bone resorption process, origin and sex have less effect early in the
osteoclastogenesis pathway. Further studies are needed to determine
whether specific sex hormones alter OC growth and activity.

IRB Statement : IACUC approval.
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Fig. 1 (Abstract A64) Images of PBMC and BM-derived OCPs from
3-month-old female and male TNF-Tg mice. Female PBMC (A) and male
PBMC (B) and female BM (C) and male BM (D) at 10X magnification.
TRAP+ cells and the percentage of cells with >10 nuclei were identi-
fied between BM and PBMC-derived OCs (E, F). BM and PBMC-derived
cells from males and females were compared for total cells (G) and per-
centage of >10 nucleated OCs (H). * = p<0.05; ** = p<0.01

Fig. 2 (Abstract A64) Image of stained bone pits on a bovine bone
slice at 10X magnification. Arrows indicate two resorption pits on a
bone slice (A). Pit areas on slices were compared between WT and TNF
male and female-derived OCs (B). No difference was observed in bone
resorption activity between OCs derived from male and female TNF-Tg
mouse BM by resorption pit assay
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Background : Juvenile idiopathic arthritis (JIA) is the most common
rheumatic disease in children. Tumor necrosis factor inhibitors (TNFi)
have demonstrated efficacy and safety in older patients and are
approved for use in children >age 2 years. However, use in children <2
is not well described despite frequent use in practice. Children <2 who
would benefit from TNFi may have delays in treatment and increased
morbidity due to the lack of FDA approval. Aim was to describe the
demographics, medication use, outcomes, and adverse events in chil-
dren diagnosed with non-SJIA <2 enrolled in the Childhood Arthritis
and Rheumatology Research Alliance (CARRA) registry.

Methods : The CARRA registry was used. Demographics, clinical features,
and medication use of those diagnosed with non-SJIA < 35 months (mo)
were analyzed and who started a TNFi <35 mo, >35mo, and never used
TNFi. The effectiveness cohort included those that started a TNFi < 35mo
with enrollment within 6mo of diagnosis with data available for >2 fol-
low ups. Descriptive statistics, ANOVA/ChiSquare tests, repeated meas-
ures ANOVA/generalized linear model and logistic regression models
were used in this analysis to summarize and compare the subgroups
with a significance threshold of 0.05.

Results : 1,458 patients diagnosed with non-SJIA <35mo were enrolled
between 2015-2021. Those that started a TNFi < 35mo were younger,
shorter disease duration at time of enroliment, and more likely to have
poly-JIA with higher joint counts. Methotrexate was the most commonly
used drug. There was an increased rate of glucocorticoid use in patients
that started TNFi >35 mo. >90% that were on a TNFi were on methotrex-
ate at some point (Table 1). TNFi use increased over time and there was a
decline in all treatments 2019-2021 with corresponding decline in diag-
noses (Figure 1). Those that started a TNFi < 35mo had less active joint
count, less joints with decreased range of motion, less abnormal inflam-
matory markers, and improved disease activity scores over time (Table 2).
There were few adverse events in those that started a TNFi. Odds of
developing new onset uveitis was less if patients were on a TNFi at some
point.

Conclusions : TNFi are an accepted treatment in early non-sJIA and are
utilized often in patients < 2. TNFi use in the 1st year after diagnosis
increased over time, with a drop in all treatment and number of patients
enrolled during the COVID pandemic. Starting TNFi < 35 mo may result
in decreased steroid use and help protect against steroid related comor-
bidity. TNFi are effective in this age group with improvement in joint
counts, inflammatory markers, and disease activity scores. TNFi are safe
with minimal adverse events and may have a protective effect for devel-
opment of uveitis.

IRB Statement : Our research was done in accordance with approval from
the Hackensack Meridian Health Institutional Review Board.
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Table 1 (Abstract A65) Demographics, clinical features, and medi-
cation use of patients with non-systemic JIA diagnosed at <35
months old

Total Started Didnot  Started p-value
diag- TNFi0-35 everstart TNF
nosed months  TNFi after 35
with non- of age (n=569) months
sJIA0-35 (n=259) of age
months (n =630)
of age
(n=
1,458)
Age at 22(19-26) 21(18- 22(19- 23(19- <0.01
diagnosis 24) 26) 26)
(month),
median
(IQR)
Disease 43(5-100) 13(2-58) 19(2-68) 75(33- <001
duration 130)
at time of
enroll-
ment
(month),
median
(IQR)
Duration 36 (24-48) 36(18- 30(12- 36 (24 - <0.01
of Follow 48) 42) 48)
Up Visits
(months),
median
(IQR)
Race / Ethnicity, white n (%)
White 1,169 208 (80.3) 443 (78.0) 518(82.2) 0.08
(80.2)
Gender, female n (%)
Female 1,238 216(834) 468(823) 554(879) 002
(84.9)
JIA classification (n, %) <0.01
Enthesi- 18(1.2) 2(0.8) 5(0.9) 11(1.8)
tis related
arthritis
Oligoar- 831 (57.0) 87(33.6) 414(72.8) 330(524)
thritis
Polyar- 480(32.9) 132(51.0) 119(209) 229(36.4)
thritis
(RF-)
Polyarthri- 20 (1.4) 5(1.9) 7(1.2) 8(1.3)
tis (RF +)
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Table 2 (Abstract A65) Clinical outcomes for patients enrolled

Total Started Did not  Started p-value Lo . .
diag- INFi0-35 everstart TNF within 6 months of diagnosis
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Background : Immunocompromised children (ICC), including children
with rheumatic diseases receiving immunosuppressive therapies (IST)
are at increased risk of morbidity from vaccine-preventable infections.
The 2022 American College of Rheumatology (ACR) Vaccination Guide-
lines emphasize the need to vaccinate ICC and minimize missed oppor-
tunities for immunizations. Children with rheumatic diseases receiving
IST are eligible to receive inactivated vaccines, however vaccination
rates remain unacceptably low in these children. The CARRA Vaccination
Workgroup (WG) surveyed North American pediatric rheumatologists
about their vaccination practices when caring for children receiving IST.

Methods : The CARRA Vaccination WG developed and electronically
distributed a REDCap survey to CARRA member healthcare profession-
als from March-May 2022.

Results : The survey was completed by 219 pediatric rheumatology pro-
viders with a response rate of 60% (74% attendings, 21% fellows). More
than 90% of rheumatology providers reviewed their patients’ vacci-
nations, with most reviewing live (28%) and non-live vaccines (31%)
at the first visit only (Figure 1). Several providers used comments to
clarify their vaccine review practices, most commonly reporting review-
ing influenza and COVID vaccines alone, or in combination with other
vaccines. Thirty-nine percent of providers reviewed conjugate (PCV-
13) and polysaccharide (PPSV 23) pneumococcal vaccine status, espe-
cially in patients with childhood-onset SLE (c-SLE). Twenty-six percent
reviewed vaccination status based on initiation or type of IST, and age,
whereas half of respondents reported used a disease-specific review
approach, focused primarily on c-SLE (89%), followed by systemic vas-
culitis (42%), juvenile dermatomyositis (39%) and juvenile idiopathic
arthritis (28%). Forty-two percent of providers reported medication-
specific review, including prior to Rituximab initiation (57%), initiation
of any IST (20%), IVIG (10%), or cyclophosphamide (7%). There was also
variability in communication about vaccines between rheumatology
provider and primary care pediatricians (PCPs), with 41% of rheumatol-
ogists indicating they did not contact the PCP, 22% contacting the PCP
regarding live vaccines only, 30% for live and non-live vaccines, 19% for
pneumococcal vaccines, and 18% for ‘Other, of which more than half
of those who wrote narrative comments stated vaccine recommenda-
tions were included in the clinic note to the PCP.

Conclusions : This survey demonstrated significant variability in rheu-
matology provider approaches to vaccinations in ICC. While 90%
of rheumatology providers reviewed vaccinations, less than half
reviewed seasonal vaccines or pneumococcal vaccines, and those who
did, mainly reviewed vaccinations in the setting of specific diseases,
specific medications, or new patient visits. Our results highlight oppor-
tunities for improvement in the care of ICC by increasing awareness of
the need for vaccination against vaccine-preventable infections. This
study underscores the need for standardized vaccination practices in
ICC and improved communication between providers to maximize
immunization opportunities for ICC.

IRB Statement : The project was deemed IRB exempt.

Acknowledgements : The authors wish to acknowledge CARRA and
the ongoing Arthritis Foundation financial support of CARRA
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Background : The burden of pain and other symptoms in juvenile
arthritis (JA) remains poorly understood. To better elucidate symptom
severity and health-related quality of life (HRQOL) of patients with JA
and their caregivers, patient-reported outcome measures (PROM:s) are
increasingly employed in research. This study aimed to understand
pain and related aspects of health that were most important to chil-
dren with arthritis through the administration of PROMs in a commu-
nity-based caregiver survey.

Methods : Mixed-methods design and patient-centered approaches
previously developed for evaluating HRQOL of adults with arthritis
(Schifferdecker 2020) identified relevant validated PROMs, guiding
their implementation and administration in the JA INSIGHTS survey.
Caregivers of children with JA were invited to this non-incentivized
online survey, which included the Patient Reported Outcomes Meas-
urement Information System (PROMIS®) Pediatric Profile-25 v2.1 Par-
ent Proxy as well as questions about their child’s arthritis diagnosis,
care, and demographics. Respondents were invited to complete
the survey multiple times, and between October 2020 and March
2023, 1024 surveys were completed by caregivers of 599 children
with JA aged 5 to 17. This study analyzes cross-sectional data from
those 599 unique participants’ most recent, most complete survey
responses. Descriptive statistics were calculated for demographic
data, and normalized t-scores for individual subscales were derived
from responses to the PROMIS Pediatric Profile-25 for analysis.
Results : Overall, children for whom caregivers responded to the JA
INSIGHTS survey were primarily female (443/599, 74%) and White
(non-Hispanic) (466/599, 78%). Most respondents were under the
care of a pediatric rheumatologist (567/599, 95%) and reported
a diagnosis of juvenile idiopathic arthritis (JIA) (567/599, 95%).
316/599 (53%) of those surveyed had been diagnosed with arthri-
tis in the past 5 years, with 152/599 (25%) of diagnoses occurring
within the past 2 years. Average pain intensity rating (0-10, see Fig-
ure 1) reported by respondents was 3.67 (sd = 2.46). The average
t-scores for pain interference and physical mobility were 57.69 (sd
= 9.78) and 41.85 (sd = 9.03) respectively. Figures 2 and 3 illustrate
the breakdown of respondent pain interference and physical func-
tioning t-scores by cut-off values delineating mild, moderate, and
severe levels as determined by measure validation data available
from HealthMeasures.

Conclusions : Most respondents reported that their child had pain in
the week preceding survey participation, with 66% of respondents
indicating moderate or severe interference in daily activities due to
pain and 51% of respondents indicating moderate or severe impair-
ment in their physical functioning and mobility. Results of this sur-
vey point to a significant burden of pain and pain interference with
reduced functioning in the setting of childhood arthritis. Given the
demographic distribution of study participants, it will be important
moving forward to look for ways to engage minority populations liv-
ing with JA in future research as well as following up on these find-
ings regarding pain and pain interference with further study.
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Fig. 1 (Abstract A67) Pain Intensity Raw Score — PROMIS 25 Parent
Proxy (N=599)
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Background : Transitions present many challenges for medical trainees, and
a lack of preparedness for these transitions is associated with negative out-
comes, including higher rates of burnout (Westerman et al., 2013). Fellow-
ship program directors are tasked with guiding trainees as they transition
from residency to fellowship and from earlier to later years of fellowship. Yet
little is known about what facilitates successful transitions. A longitudinal
study is well-poised to explore transitions and to arm program directors with
the knowledge to support fellows through these vulnerable periods.
Methods : We conducted a qualitative longitudinal study of 6 pediatric rheu-
matology fellows, each at a different institution in the United States that
varied by size, geography, and hospital setting. Consistent with qualitative
longitudinal research methodology (Balmer et al. 2021), we completed in-
depth, recursive interviews of the fellows annually during their three years
of training. We created inductive codes from patterns in the data and clus-
tered codes into more abstract themes. We organized the findings into an
explanatory model analogized to a Rubik’s cube, drawing from multiple and
multidimensional transitions (MMT) theory (Jindal-Snape & Hannah, 2014),
which posits that individuals inhabit multiple, non-static domains (for exam-
ple, distinct and evolving roles at work and at home) and that a transition in
one domain triggers transitions in other domains.

Results : The successful transitions of pediatric rheumatology fellows were
facilitated by: (1) deconstructing old identities and constructing new ones,
(2) navigating internal and external factors, and (3) acting with increasing
autonomy. Fellows who were initially plagued by imposter syndrome later
expressed excitement about their integration into the rheumatology com-
munity. Internal factors included personality traits; coping strategies; and
self-reflection and feedback. External factors included influences from per-
sonal life, professional life, and the environment; close relationships (with
patients, peers, staff, and superiors), clarity of program expectations, and
quality of mentorship all play roles. For fellows, recognizing their emerg-
ing confidence, building and leading their own teams, and shifting from
mentees to mentors allowed for the development of graded autonomy.
Ultimately, the search for a faculty position (“job search”) in the final year of
fellowship requires the assembling of new identities, navigation of internal
and external factors, and autonomous actions (Figure 1).

Conclusions : Our qualitative longitudinal study closes a gap in the literature
by elucidating successful transitions for pediatric rheumatology fellows. MMT
theory provides a theoretical framework to explain the interplay of the many
factors facilitating these transitions (Figure 2). Program directors can guide
fellows through transitions and “stick the landing”in the job search by directly
managing external factors related to professional life, aiding in the develop-
ment of autonomy and of skills that mediate the impact of internal factors,
and supporting fellows through challenges in their personal lives.

IRB Statement : This study was deemed exempt by The Children’s
Hospital of Philadelphia (CHOP) IRB: “Re: IRB 18-015277: The study
referenced above was reviewed by the IRB on 7/5/2018. The IRB has
determined it meets the exemption criteria per 45 CFR 46.104(d) 2."

Acknowledgements : We wish to acknowledge the Rheumatology
Research Foundation, which provided funding via Dr. Jay Mehta’s Clini-
cian Scholar Educator Award.
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Fig. 1 (Abstract A68) The search for a faculty position (“job search”)
represents the culmination and merging of each theme that influ-
enced the fellows' transitions into and through fellowship

External factors
Glarity of
rogram

P
expectations

Role s
models  “Fakern
« you make it” >
Finances >~

Feeling

connected to

Deconstruction
of old identities
& construction of
new identities

Fig. 2 (Abstract A68) Explanatory model of the factors influencing
the successful transitions of pediatric rheumatology fellows, based
on multiple and multidimensional transitions (MMT) theory. The blue
items are examples of codes; the red items are sub-themes; and the
purple items are themes. A transition related to any one domain (code,
sub-theme, or theme) prompts additional transitions in other domains
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Background : Understanding of pain in JIA remains incomplete, with
varying estimates of the burden of chronic pain among children and
adolescents with arthritis. Some children endorse pain even when
disease activity is well-controlled, and comorbid juvenile fibromyalgia
(JFM) may be present in as many as 1 in 6 children with JIA. The role of
ongoing joint inflammation and other risk factors for chronic pain in

Page 70 of 74

JIA remain areas of active research. This study, part of a larger survey
of pain and psychological resilience among children and adolescents
with JIA, aims to examine characteristics of JIA patients reporting pain
in the absence of active joint disease on physical exam.

Methods : 98 children aged 10 to 17 with an established diagnosis of
JIA were recruited for study participation from the ambulatory clinic
of a large academic medical center. Participants completed Numeric
Rating Scales for pain intensity and well-being (0-10), the Patient
Reported Outcomes Measurement Information System (PROMIS)
Pediatric Pain Interference (PPI) Short Form v2.0, and the Pain and
Symptom Assessment Tool (PSAT). Caregivers provided participants’
demographics and psychiatric health history. Exam findings at the
time of study completion and arthritis history were obtained from
chart review. A chi-squared test was applied to determine difference in
frequency of findings between subgroups.

Results : Of 98 participants, 69 (70%) had no evidence of active arthri-
tis or enthesitis on physical exam at the time of study participation. Of
those 69 participants, 38 (55%) reported pain related to their arthritis
during the previous 7 days. The average numeric pain rating reported
among these participants was 3.89 (sd = 2.15), and their average
reported overall well-being rating was 2.97 (sd = 2.35). The mean PPI
t-score among these participants was 51.08 (sd = 10.52), and 10/38
(26%) demonstrated clinical characteristics consistent with comorbid
JEM. A chi-square test of independence between active joint disease
on physical exam and clinical features of JFM resulted in XA2 (3, n =
98) = 0.148 with a p-value of 0.99. 16/38 (42%) reported a history of
anxiety and/or depression, and the chi-square between participants
with and without pain in the absence of active joint disease and a his-
tory of mood disorders was XA2 (3, n = 69) = 1.999 (p-value = 0.57).
Conclusions : Over half of study participants with no evidence of arthri-
tis or enthesitis on physical exam reported ongoing pain at the time
their study visit, with many such participants demonstrating clinical fea-
tures consistent with a diagnosis of comorbid JFM. However, there was
no statistically significant relationship between the prevalence of active
joint disease and JFM among study participants. Comorbid mood disor-
ders had no relationship to the presence of pain in the absence of joint
disease. These findings suggest that JFM and mood disorders should
be considered independently from arthritis activity and managed pro-
actively alongside joint disease. However, as no significant risk factors
were identified in this cross-sectional study for persisting pain in the
absence of active arthritis, further prospective, longitudinal research is
warranted to better understand this clinical phenomenon.

IRB Statement : This research was approved by the Cincinnati Chil-
dren’s Hospital Institutional 