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Generalized pustular psoriasis (GPP) is a rare, chronic, neutrophilic inflammatory disease
(1,2). GPP is associated with mutations in genes related to interleukin (IL)-36 signaling
including IL36RN (3), CARD14 (4), and AP1S3 (5), which contribute to unregulated
activation of the IL-36 inflammatory axis in the epidermis, resulting in a neutrophil-rich

inflammatory infilirate and pustule formation (1-5).

Spesolimab, an anti-IL-36 receptor (IL-36R) monoclonal antibody, is the first targeted and
approved therapy for the comprehensive treatment of GPP (1,2). Spesolimab has been
shown to reduce the pathogenic molecular profile associated with GPP flares, showing
robust suppression of IL-36 pathway-related signatures and neutrophil mediators as early as
week 1 (6). Here, we analyzed the effect of spesolimab on the molecular profile of skin in the

absence of flares.

Of 123 patients enrolled in the EFFISAYIL® 2 clinical trial (2), 18 patients consented to
having (optional) biopsies and participated in a biomarker sub-study; seven provided data for
all time points throughout the study period. Figure 1 shows biomarker and gene expression
data (n=7). Of these, 5 patients did not experience a flare during the 48-week study period; 4
patients received spesolimab 300 mg subcutaneous (s.c.) every 4 weeks after a 600 mg
loading dose, and 1 patient received 150 mg spesolimab s.c. every 12 weeks after a 300 mg
loading dose. Two patients, both of whom received placebo, experienced a flare. At
randomization, all patients had a Generalized Pustular Psoriasis Physician Global
Assessment (GPPGA) score of 1 (almost clear skin), with some patients also having low-

grade inflammation visible on clinical assessment (Supplementary Figure 1).

Using non-supervised clustering of the entire patient cohort from EFFISAYIL® 2, along with
associated disease parameters, all patients in the biomarker sub-study were evenly
distributed amongst the larger cohort, suggesting that they are representative of the full
study cohort (Supplementary Figure 2). Supplementary Figure 3 shows the overall effect of
spesolimab on gene expression and distinct inflammatory pathways during the 48-week

treatment period.



To highlight the variability of gene expression, clinical features, and immunohistochemistry,
we visualized this to a single-patient view of the 7 patients (Supplementary Figure 1). Six
patients had increased expression of a broad range of pro-inflammatory genes at baseline,
some of which have been previously associated with pustular psoriasis and defined as IL-36
response genes (2,6); this indicates that ongoing subclinical inflammation can be present
between flares in the majority of patients. Of note, these 6 patients received systemic non-

biologic treatment for GPP before randomization.

GPP flares were accompanied by increased expression of various pro-inflammatory genes,
which normalized after treatment with intravenous (i.v.) spesolimab within 4 weeks and was
maintained at week 48. Of note, most (3 of 4) patients receiving the higher dose of
spesolimab (spesolimab 300 mg s.c. every 4 weeks after a 600 mg loading dose) had near-
complete normalization of their pro-inflammatory gene expression at week 48 (Figure 1) and
did not experience flares. No significant impact of IL36RN, CARD14, or AP1S3 mutation

status on spesolimab efficacy and transcriptomic changes was observed.

CRISPR/Cas9 knock-outs for IL36RN and AP1S3 in keratinocytes (Supplementary Figure 4)
revealed that keratinocytes show heightened sensitivity to low-intensity pro-inflammatory
stimuli with either IL-17A or IL-36G. Thus, these mutations may predispose these patients to

a more rapid and amplified inflammatory response in the skin.

Importantly, our data demonstrate that patients with a history of GPP flares have subclinical
residual inflammatory activity in their skin during periods without flare. We further
demonstrate that this inflammatory activity is effectively suppressed with spesolimab s.c.
maintenance therapy, decreasing the risk of spontaneous flares, which is consistent with the

findings from the EFFISAYIL® 2 trial (2).

This study has several limitations. One is the small number of patients, which represent only
a small fraction of the overall EFFISAYIL® 2 trial. However, the 7 patients were shown to be

representative of the overall trial. Another limitation is that only few patients had mutations in



genes such as IL36RN, CARD14 and AP1S3. However, the data demonstrate the

effectiveness of anti-IL-36R inhibition with spesolimab regardless of IL36RN mutation status.
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Figure 1. Changes in pro-inflammatory gene expression during the study period.
*Alternative biopsies.

This graph shows the gene expression of pro-inflammatory mediators in all 18 patients who
participated in the biomarker study at all time points, including flare and post-flare treatment
and at the end of the study (week 48). Patients who had a complete series of biopsies
throughout the studies are shown (Patient 1-7). One patient had more than one biopsy

(Patient 6).

DEFBA4A, defensin beta 4A; EoT, end of trial; IL, interleukin; i.v., intravenous; LD, loading
dose; NCF, neutrophil cytosolic factor; g12w, every 12 weeks; g4w, every 4 weeks; s.c.,

subcutaneous; TNF, tumor necrosis factor.



