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Key Takeaways

Molecular analysis of the ASTRO study corroborate 
clinical and histo-endoscopic efficacy results 
observed for GUS SC induction in UC. 

GUS SC induction reduced inflammatory biology 
towards a normal state while upregulating genes 
associated with healthy epithelium in patients who 
achieved clinical remission or HEMI at WK12. 

Molecular changes in GUS SC and GUS IV induction 
treatment show significant correlation, supporting 
the efficacy of both routes of administration in UC. 

Background
Guselkumab (GUS) is a dual-acting IL-23p19 subunit inhibitor that potently 
neutralizes interleukin 23 (IL-23) and binds to CD64, a receptor on cells that 
produce IL-231. 

GUS was effective and safe as intravenous (IV) induction and subcutaneous 
(SC) maintenance therapy in patients with moderately to severely active 
ulcerative colitis (UC) in the QUASAR program2. 

Week 12 (WK12) results from the ASTRO phase 3 study demonstrated the 
efficacy of SC induction therapy with guselkumab compared to placebo in 
UC3. 

Delineate molecular changes occurring from induction baseline WK0 to 
WK12 post GUS SC treatment

Interpret these molecular changes in the context of clinical outcomes and 
correlate to observed changes with  GUS IV induction treatment in the Ph3 
QUASAR study

Objectives

Methods

• Transcriptional profiling with bulk RNA seq (n=339) and histology 
(n=414) of colonic biopsies from patients was performed. 

• Genes and gene co-expression modules (derived from UC single cell 
RNA sequencing data) were evaluated for differential expression. 

• Molecular changes were assessed in the context of clinical remission 
and combined histologic and endoscopic mucosal improvement (HEMI) 
at WK12. 

• Serum IL-22 levels (n=355) were measured using a high-sensitivity IL-22 
assay and change in protein abundance was assessed. 
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Results

Impact of Subcutaneous guselkumab Induction Therapy on Molecular Inflammation in 
Patients With Ulcerative Colitis: Results From the Phase 3 ASTRO Study

• Representing Th17, IFNG signaling, inflamed epithelium, plasma cell, neutrophil and inflammatory fibroblast biology, and upregulation of healthy 
epithelium-related gene modules including goblet cells and healthy epithelium (all false discovery rate [FDR]<0.05). 

• Response to GUS 400mg SC induction demonstrated significant correlation with transcriptional gene module changes observed in QUASAR 
with GUS 200mg IV induction (r=0.98, p<0.0001). 

GUS 400mg SC induction demonstrated significant downregulation of inflammatory transcriptional modules in colon tissue at WK12 similar 
to GUS 200mg IV induction observed in the QUASAR trial

Figure 6. Volcano plots representing differential expression of transcriptional modules at induction WK12 compared with baseline derived from colon tissue following GUS 400mg SC 
induction (A) or GUS 200mg IV induction (B). Correlation of changes in transcriptional modules at WK12 following GUS 400mg SC  induction or GUS 200mg IV induction (C). Changes in 
the inflamed epithelial (D-E) and Th17 (F-G) transcriptional modules following GUS 400mg SC induction or GUS 200mg IV induction. 
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ASTRO Phase 3 Study Design
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Figure 1. Target Patient Population: Adults with moderately to severely active UC (defined as induction baseline modified Mayo score of 5 to 9 with a Mayo rectal bleeding subscore ≥ 1 and a Mayo 

endoscopic subscore ≥ 2 based on central review) who had inadequate response/intolerance to conventional therapy and/or biologic and/or JAK and/or S1P inhibitor therapy.

In colon tissue, GUS 400mg SC induction downregulated inflammatory genes and 
upregulated healthy epithelium genes at WK12

Transcriptional Modules GUS 400mg SC Induction WK12 vs baseline 

A

Patients who achieved clinical remission at WK12 following 400mg SC demonstrated significant reductions in 
an inflamed epithelium transcriptional module, nearing non-IBD control levels

• Similar results were obtained for GUS treated patients who achieved HEMI at WK12.

• Subgroup analyses defined by prior treatment history demonstrated similar magnitude of changes in both 
treatment-naïve and -resistant groups (R=0.93, p<0.0001).  

Figure 5. Gene Variation Set Analysis (GSVA) score of the inflamed epithelial transcriptional module in all GUS treated participants stratified by 
A) Clinical remission and B) Histo-endoscopic mucosal improvement (HEMI). Changes in the inflamed epithelial transcriptional module in all GUS 

treated participants stratified by previous inadequate response or failure to tolerate conventional therapy (C) or advanced UC therapy (D). 
Clinical remission: Mayo SFS of 0 or 1 and not increased from induction baseline, a Mayo RBS of 0, and an MES of 0 or 1 with no friability present 
on endoscopy. HEMI: combination of histologic improvement (neutrophil infiltration in <5% of crypts, no crypt destruction, an d no erosions, 
ulcerations, or granulation tissue according to the Geboes grading system (Geboes score ≤3·1)) and endoscopic improvement (MES of 0 or 1 with 
no friability present on endoscopy) endpoints.
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Serum IL-22 was significantly decreased at WK12 (p <0.05) following GUS SC 400mg 
induction

• Similar changes were also observed for tissue IL-22 gene expression (p<0.05) nearing non-IBD 
control levels at WK12. 

Figure 2: Change in IL-23 dependent serum protein IL-22 with guselkumab (GUS) or placebo treatment at Week 
12. Model estimated mean difference from mixed-effect model is shown. 
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Figure 3. Volcano plot representing differential expression of genes at induction WK12 compared with baseline derived 
from colon tissue following GUS 400mg SC induction (A). Changes in IL22, IFNG and IL17A (B-D) mRNA expression in 
colon tissue following GUS 400mg SC induction. 

A B C

Colon tissue IL22 IFNG and IL17A mRNA expression was significantly decreased at 
WK12 (p <0.05) following GUS SC 400mg induction

Patients who achieved clinical remission at WK12 demonstrated a greater decrease in 
Geboes total scores (p<0.05) compared to non-responders

B C C

Figure 4. A) Volcano plot of differentially expressed transcriptional modules GUS WK12 vs baseline B) Change in total 

Geboes score in GUS and PBO. C) Changes in total Geboes score in GUS treated patients stratified by Clinical remission 
and D) Histo-endoscopic mucosal improvement (HEMI) 

Scan the QR code. 

The QR code is intended to provide scientific 
information  for individual reference, and the 
information should not be altered or 
reproduced in any way.
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