
These results highlight that the genetic basis for refractory disease
needs to be further investigated. Carrying additional genetic risk fac-
tors to disease may complicate disease outcome and genetic screen-
ing of children with refractory JIA may improve treatment outcome in
the future.
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Introduction/Background: The CLUSTER consortium aims to identify
biomarkers and strata that improve personalised treatments for JIA/
JIA-uveitis. By bringing together knowledge and data, CLUSTER can
conduct novel analyses in this rare, heterogeneous disease. Data har-
monisation across existing JIA cohorts facilitates new, larger datasets
that would otherwise take years to collect; however, challenges exist
as datasets are often collected autonomously. Here we present prog-
ress towards a large-scale, unique JIA data resource, bringing together
treatment data from 4 real-world JIA treatment studies.
Description/Method: Four studies (CAPS, CHARMS, BCRD and
BSPAR-ETN; the latter two being part of the UK JIA Biologics register)
contributed data into CLUSTER.
We created two clinical datasets of JIA patients starting first-line
methotrexate (MTX) or tumour necrosis factor inhibitors (TNFi).
Variables were selected based on a previously developed core dataset,
accounting for different levels of granularity across studies. The same
inclusion and exclusion criteria were agreed for both datasets,
designed to allow for combined analysis of these.
OpenPseudonymiser software encrypted NHS numbers - these were
matched cross-study to identify duplicates and checked against
known duplicate lists. Errors in NHS numbers and existing duplicate
matches were identified and corrected. Each NHS number was
assigned a CLUSTER ID, meaning 1 child has the same ID across all
relevant studies such that children contributing similar data across mul-
tiple studies could be identified.
Discussion/Results: A total of 7013 records (from 5435 individuals)
were identified; of which 2882 (41%, corresponding to 1304 individu-
als) represented the same child across >1 study. 197 individuals had
duplicate records within 1 study, 961 in 2 studies, 142 in 3, and 4 chil-
dren had duplicate records in all 4 studies.
After removing 350 MTX and 605 TNFi duplicate entries, the final data-
sets contain 2899 and 2401 unique MTX and TNFi patients respec-
tively; 1018 are in both datasets having received both treatments.
Missingness across core outcome variables ranged from 10% (active
joint count MTX timepoint 2) to 60% (physician VAS TNFi timepoint 2)
and was not improved through combining datasets with duplicate
entries. Specificity in some variables was lost to allow integration by
combining data using least common denominators (e.g. ethnicity cap-
tured as Caucasian/Non-Caucasian, despite more specific categories
available in some studies).

Key learning points/Conclusion: Combining data across studies has
achieved dataset sizes rarely seen in JIA, which is invaluable to pro-
gressing research into personalised treatments and disease outcomes.
However, losing specificity in some variables and missingness (a
known challenge in observational data) and their impact on future anal-
yses requires further consideration. Ongoing work includes identifying
patients with both clinical and biological data that can be combined for
more in-depth analyses. Both datasets are available for researchers to
use via the CLUSTER Consortium Data Management Committee.
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Introduction/Background: When investigating disease mechanisms,
site-specific differences in immune cell phenotype and function have
highlighted the need to analyse cellular and molecular mechanisms at
the tissue site directly. In adults, the ability to obtain synovial tissue
biopsies using ultrasound-guided techniques, combined with
advanced tissue analytics, has revolutionised our understanding of the
cellular ecosystem that operates within the joint and how it contributes
to disease. However, a similar approach in paediatric disease is lack-
ing.
Description/Method: Aims: 1) To describe the protocol for undertak-
ing minimally invasive ultrasound-guided synovial tissue biopsies in
children and young people with arthritis, for the purpose of research,
alongside routine clinical care. 2) To investigate whether high-quality
synovial tissue can be obtained that is suitable for downstream appli-
cations including single cell profiling technologies, histology and digital
spatial profiling.
Treatment-naı̈ve children with a diagnosis of Juvenile Idiopathic
Arthritis, who were being referred for a corticosteroid joint injection
were recruited from two large UK Paediatric Rheumatology centres.
We established a workflow pipeline for performing synovial tissue biop-
sies in child and young people with arthritis, using standardised proce-
dures for biopsy and sample processing. Procedures were performed
by experienced paediatric interventional radiologists with experience
of joint biopsy for diagnostic purposes. Following a general anaes-
thetic, required as part of routine clinical care and the establishment of
sterility, synovial fluid was aspirated. Needle-biopsies were undertaken
from the same needle insertion site and subsequently corticosteroid
was injected into the joint. Thickened synovium was graded via ultraso-
nography. Participating families completed questionnaires prior to and
following synovial biopsy.
Discussion/Results: 11 participants were recruited to the study over a
nine month period, with a median age of 7 years (range 1-16 years);
91% were female. Samples obtained included core synovial biopsies,
paired synovial fluid and peripheral blood. Synovial tissue fragments
were processed for histology by formalin fixation and cryopreserved
for downstream applications, including RNA sequencing and cell cul-
ture. Quality control indices included histological analysis to ensure the
biopsied material was characteristically synovium and to grade the
severity of inflammation. No significant complications were reported;
however, one child had a mild haemarthrosis controlled with cold saline
wash out and cold compresses.
Key learning points/Conclusion: Obtaining biopsies of synovial tis-
sue in children with Juvenile Idiopathic Arthritis for the purpose of
research, alongside clinical care is feasible. Analysis of tissue direct
from the site of inflammation with single-cell RNA sequencing in chil-
dren is achievable.
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