
Objective
To explore the impact of dapirolizumab pegol (DZP) on T cell responses and serum cytokine levels 
related to antigen-presenting cell (APC) pathways using molecular data from the phase 2b RISE trial 
in systemic lupus erythematosus (SLE).

Conclusions
Beyond the known effects of DZP in suppressing expression of gene sets related to B cell 
activation, immunoglobulin production, and type I IFN biology reported previously,7 the data 
presented here demonstrate the targeted and rapid inhibitory effects of DZP on T cell activation, 
antigen processing/presentation, and pro-inflammatory cytokines, such as IFN-γ, involved in 
adaptive immune responses related to SLE. These findings support the broad mechanism of  
action of DZP in modulating multiple aspects of SLE immunopathology.

Background
•	 CD40-CD40L interactions play a pivotal role in SLE pathogenesis by orchestrating a range of immune 

and inflammatory responses involving B cells, T cells, and APCs (Figure 1).1

•	 DZP is a novel, polyethylene glycol (PEG)-conjugated antigen-binding (Fab’) fragment, lacking an  
Fc domain, that inhibits CD40L signaling,2 and is under investigation in individuals with SLE in a  
phase 3 trial (PHOENYCS FLY; NCT04976322).

•	 This post hoc pharmacodynamic analysis explores the impact of DZP on T cell and APC pathways  
using molecular data from a subgroup of participants from the randomized, placebo (PBO)-controlled 
phase 2b trial in SLE (RISE; NCT02804763).2

	‒ In RISE, the primary objective of establishing a dose-response relationship was not met, however, 
DZP was associated with improvements in several measures of disease activity, including improved 
British Isles Lupus Assessment Group (BILAG)-Based Composite Lupus Assessment (BICLA) 
response rate and reduced BILAG severe flares from baseline.2 DZP had an acceptable safety 
profile and was generally well tolerated.2

Methods
•	 In RISE, participants received PBO or DZP (6/24/45 mg/kg) alongside standard of care (SOC) for 24 weeks; 

adults with active SLE with moderate-to-severe disease manifestations, receiving stable doses of SOC 
treatments (corticosteroids, antimalarials, and immunosuppressants), were included in the trial.2

•	 Analyses presented here focused on a subgroup of participants from RISE similar to the PHOENYCS GO 
population, namely those who had acute flare with low complement or persistent disease activity 
(n=131), which were previously identified as predictors of a lower response to PBO+SOC.3 Results are 
shown for the PBO and DZP 24 mg/kg arms.

•	 Protein analysis was conducted on serum samples at baseline and Weeks 2, 8, and 24, using the 
Olink® Target 96 Inflammation panel of protein biomarkers. RNA sequencing was performed on blood 
samples at baseline and Weeks 2, 4, 12, and 24.

•	 Gene expression changes were analyzed for pathways relevant to SLE immunopathology using 
competitive gene set tests.4

•	 Participants were stratified post hoc by baseline T cell-associated gene expression using a T cell gene 
signature derived from single cell gene expression data.5

Results
•	 Of the 92 proteins measured, DZP 24 mg/kg significantly downregulated key inflammatory proteins at 

various timepoints versus baseline, compared with PBO versus baseline (Figure 2).
	‒ Four proteins (CCL19, IL-12B, TNFRSF9 [CD137], and TNFA) were significantly downregulated across 

all timepoints and three proteins (TNFB, CXCL9, and CD6) were significantly downregulated at  
Week 2 and Week 8 (Figure 3).

	‒ Downregulated proteins were associated with T cell activation, including the co-stimulatory 
proteins IL12B (primarily produced by professional APCs)6 and TNFSFR9 (CD137), and CCL19 and 
CXCL9 chemokines.

•	 Given the known heterogeneity of SLE samples, a subset of the cohort was selected based on  
T cell-associated gene expression to focus on participants with active T cell biology. 

	‒ At baseline, across all treatment arms, a bimodal distribution was observed, with 54/120 (45%) 
participants showing high T cell-associated gene expression (Figure 4A).

	‒ In these participants, DZP 24 mg/kg significantly downregulated expression of genes related to 
biological pathways associated with T cell activation and related adaptive immune processes, 
including antigen processing/presentation and type II interferon (IFN-γ) responses (Figure 4B).

•	 All effects described across both analyses were observed as early as Week 2 following a single DZP dose.
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Figure 2 Heatmap presenting the effect of DZP+SOC compared with PBO+SOC on serum proteins

Serum samples taken at Weeks 0, 2, 8, and 24 were randomized prior to analysis, with all samples measured in a single testing batch. Protein values were corrected using extension controls, with an intensity-based normalization applied across the whole cohort in order to generate normalized expression values (NPX). Values presented in the heatmap correspond to the averaged standardized change of NPX with respect to 
baseline over time and by treatment. Dunnet adjusted p values are indicated for significant differences between DZP+SOC versus baseline and PBO+SOC versus baseline for each timepoint, with * indicating p<0.05 and ** indicating p<0.01. Proteins with significant differences compared to baseline at more than one timepoint with DZP+SOC are indicated with red labels and boxes.

Figure 1 The CD40-CD40L pathway in SLE immunopathology

Figure 3 Effect of DZP+SOC compared with PBO+SOC on serum proteins related to T cell
and APC biology

Serum samples taken at Weeks 0, 2, 8, and 24 were randomized prior to analysis, with all samples measured in a single testing batch. PBO+SOC and DZP+SOC: baseline: n=28; Week 2: n=28; Week 8: n=27;  
Week 24: n=26. Samples were not available for all participants at all timepoints. Protein values were corrected using extension controls, with an intensity-based normalization applied across the whole cohort, 
in order to generate NPX. Values presented correspond to the estimated difference in NPX value with respect to baseline over time, with error bars representing 95% CIs. Dunnet adjusted p values are indicated 
for significant differences between DZP+SOC versus baseline and PBO+SOC versus baseline for each timepoint, with * indicating p<0.05 and ** indicating p<0.01.

Figure 4 (A) Distribution of participant T cell-associated gene expression at baseline and (B) longitudinal effect of DZP+SOC and PBO+SOC on the expression of gene 
sets related to T cells and APCs in participants with high T cell-associated gene expression at baseline

Pathways relevant to SLE immunopathology were selected from Gene Ontology Biological Processes and augmented with gene signatures that discriminate immune cell types in SLE.5,9 DZP+SOC data were adjusted to account  
for SOC effects in an additive model via the PBO arm using the limma framework.10 PBO+SOC: baseline: n=15; Week 2: n=15; Week 4: n=12; Week 12: n=14; Week 24: n=13. DZP+SOC: baseline: n=10; Week 2: n=10; Week 4: n=8;  
Week 12: n=10; Week 24: n=10. Each data point is a gene set, blue indicates significantly downregulated gene sets, red indicates significantly upregulated gene sets, and gray represents no significant change. The error bars represent the 
95% CI; where error bars are not visible, this is due to small variability. Dashed lines represent 1.5-fold change, block lines at 0 represent 1-fold change. Only datapoints for which FDR<0.05 after treatment with DZP+SOC are shown.

(A)

The T cell gene signature was derived from an SLE single cell gene expression dataset.5 Participants were stratified 
post hoc into two groups based on the baseline expression of this signature (GSVA scores) using k-means 
clustering. Black lines represent the density curves in the two subpopulations. 
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