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IDENTIFIES DISTINCT PATHOGENIC PATHWAYS IN 
THE SELECT-PsA 1 AND SELECT-PsA 2 PHASE 3 
STUDIES
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Background: Treatment of non-biologic-DMARD-IR1 (DMARD-IR) and biolog-
ic-DMARD-IR2 (bio-IR) PsA patients with upadacitinib (UPA) at 15 mg QD, an 
oral JAK1 selective inhibitor, resulted in significant improvement in signs and 
symptoms compared to placebo.
Objectives: Using a pre-defined set of inflammation-related plasma protein bio-
markers (pBM), to explore immunological pathway modulation by UPA 15 mg QD 
in PsA patients with active disease despite treatment with non-biologic or bio-
logic DMARDs in the context of clinical response vs. non-response to treatment.
Methods: Patients from the SELECT-PsA 1 (DMARD-IR) and the SELECT-
PsA 2 (bio-IR) studies were randomly selected (PBO, n=100; UPA 15 mg QD, 
n=100 for each study). The levels of 92 inflammation related protein biomarkers 
(pBM) were analyzed using a multiplexed Proximity Extension Assay platform in 
plasma samples collected at baseline, week 2, and 12; change from baseline 
in protein levels was expressed as Log

2
 Fold Change; a Repeated Measure 

Mixed Linear Model was used to identify pBM modulated by UPA compared 
to Baseline, and those differentially modulated between responders (R) and 
non-responders (NR) according to ACR50, PASDAS Minimal Disease Activity, 
and PASI75 at week 12. Correlation of disease activity measures with relative 
levels of pBM were derived using Pearson’s correlation; PASI score was trans-
formed as Log

10
 (x+1) prior to the analysis. Functional pathway prediction was 

performed in silico with a commercial distributed software.

Results: At baseline, the relative levels of 37 pBM correlated with at least one 
baseline disease activity measure, with a marked positive correlation of IL6 with 
musculoskeletal end points (PASDAS and DAS28CRP), and a strong positive 
correlation of IL20, IL17A, IL17C, and TGFA with baseline PASI.
At the single pBM-level, treatment with UPA 15 mg QD resulted in a down 
modulation of pBM associated with T cells, myeloid cells, and IFN-, IL6-, and 
TNF-related pathways in both DMARD-IR and bio-IR PsA patients. Overall 
effects of UPA on single pBMs were broadly similar between DMARD-IR and 
bio-IR patients. However, analysis of pBMs differentially modulated by UPA in R 
vs NR indicated that favorable clinical response (achievement of ACR50, PAS-
DAS MDA, and PASI75) in DMARD-IR patients was associated with the down 
modulation of pBMs predicted to be linked to IFN, IL10, IL17, IL22, and IL27 
pathways; while favorable clinical response in bio-IR patients was associated 
with the down modulation of multiple pBM predicted to be linked to the IL17, IL23, 
and IL1 pathways.
Conclusion: UPA effects in both DMARD-IR and bio-IR PsA patients likely stem from 
the direct and indirect inhibition of multiple biological pathways belonging to the adap-
tive and innate immune systems. Responder/Non-Responder analysis suggests a 
possible shift from a TH1 biased biology in DMARD-IR PsA patients to a more TH17 
biased biology in bio-IR PsA patients. This apparent change in the disease biology 
of PsA patients after inadequate response to prior therapy could be attributed to the 
actual alteration of the disease biology, treatment outcome-based patient selection, 
or both. Considering the clinical efficacy of UPA in both DMARD-IR and bio-IR PsA 
patients, this observation highlights the importance of targeting multiple pathways 
with drugs such as UPA for the treatment of a broad range of PsA patients.
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Background: Enthesitis or inflammation of tendon/ligament anchorage points is 
the cardinal lesion in spondyloarthritis (SpA). Through the use of cytokine target-
ing biologics and also murine models, several key mediators have been shown 
to have a role in enthesitis, such as IL-23/17 axis and TNF1. We have previously 
shown that the human enthesis contains myeloid cells capable of IL-23 and TNF 
production and range of T-cells capable of IL-17A/F secretion2,3. Attempted inhi-
bition of p38 MAPK for inflammatory disease in the past has yielded toxicity 
issues. The MAPK-associated protein kinase 2 (MK2) is situated downstream 
of p38 MAPK, relaying the phosphorylation signal to the nucleus, and is thus a 
promising target.
Objectives: To determine if a novel MK2 inhibitor (MK2i) could supress innate 
and adaptive immune responses in an in vitro human enthesis model.
Methods: Normal spinous process enthesis was obtained from patients under-
going spinal decompression or surgery for scoliosis correction. Following enzy-
matic digestion, entheseal cells (n=5) were harvested and stimulated either with 
LPS/IFNγ (Entheseal myeloid cell activator) or anti-CD3 (Entheseal T-cell activa-
tor) with and without MK2i (1, 0.1 and 0.01µM) for 24 hr. Supernatant was har-
vested and protein detected using multiplexing for panels relating to inflammation 
(IL-1β, IFN-α2, IFN-γ, TNF, CCL2, IL-6, IL-8, IL-10, IL-12p70, IL-17A, IL-18, IL-23, 
and IL-33) or T-cell activation (IL-2, IL-4, IL-5, IL-6, IL-9, IL-10, IL-13, IL-17A, 
IL-17F, IL-22, IFN-γ and TNF).
Results: Following LPS/IFNγ stimulation of entheseal cells, 1µM MK2i 
significantly attenuated secretion of TNF, IFNα, IL-6, IL-10, IL-8 and CCL2. 
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