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Psoriasis Disease Area and Background

*https://www.healthline.com/health/psoriasis/facts-statistics-infographic#Prevalence

• 125 Million People Worldwide have Psoriasis

• Biologic treatment options for patients with moderate to 
sever plaque psoriasis 

• Patient response to treatment measured by Psoriasis Area 
and Severity Index (PASI) 

What is PASI 90? 

PASI 90 response is defined as 90% improvement or 
more from baseline on PASI score.
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Available Data

Head-to-head Post Launch Trial - First comparator study of an IL-23 inhibitor, guselkumab (GUS)
vs IL-17 inhibitor, secukinumab (SEC)

Data Captured

• Patient Demographics

• Baseline Measurements

• Patient Response over Time 
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1. Identify different response patterns from patients who 
were treated with either guselkumab and secukinumab.

2. Analyze patient profiles present in each PASI pattern 
cluster in order to better understand potential qualitative 
relationships between clinical characteristics.  

Forming the Right Question
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Technical Methodology Overview
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Set-up of the Unsupervised ML analysis

*Discontinued patients have too many missing data points, prohibiting reliable cluster analysis of PASI trends over time. 

Define Patient Treatment Arms and Data Preprocessing

Individual patient PASI time-series 
data

• Exclude discontinued*
• Include week 0-48
• Impute missing values using 

neighboring values

#

Status = Discontinued 72

Total Patients 973

Patients treated with SEC

Patients treated with GUS

Treatment #

Secukinumab 466

Guselkumab 507
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Unsupervised Machine Learning
How Clustering Algorithms Work in General
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Unsupervised Machine Learning Approach

K-means time-series clustering algorithm

The number of clusters was determined by calculating the mean 
silhouette score

• Maximize Simplified Silhouette Index (SSI) while maintaining 
granularity of response patterns
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Understand Profile of Patients in Each Cluster

Shaded areas represent the 95% confidence interval of the mean PASI response. 

Cluster Average PASI Response Comparison

Guselkumab Secukinumab
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Guselkumab 
Understanding Cluster Patterns

Key Baseline and Clinical 
Characteristics in Each ClusterMean PASI Response for Each Cluster
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Secukinumab

Shaded areas represent the 95% confidence interval of the mean PASI response. 

Understanding Cluster Patterns

Key Baseline and Clinical 
Characteristics in Each ClusterMean PASI Response for Each Cluster
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Clinical Outcomes
What can the patient profiles by symptom response pattern tell us? 

Guselkimab

% Naïve to Systemic Treatment

% Psoriatic Arthritis

Prior Biologic Treatment

Secukinumab

% Naïve to Systemic Treatment

% Psoriatic Arthritis

Prior Biologic Treatment

Responding later with higher 
variability over time

Higher rate of loosing response after 
initially a good response
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Conclusion

Clinical Trial Time-Series Data 
• Patient Symptom response over time 

Unsupervised Machine Learning 
• Cluster Optimization using  Silhouette Score
• K-Means Time Series Clustering Algorithm

Five distinct PASI response patterns were identified 
• Independent of and unbiased by prespecified assumptions

Patient profiles provide insight into patient symptom response patterns

Clinical trial data used for patient profiles of symptom response
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Guselkumab
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Secukinumab




