Not all patients are created equal, but are there
subgroups that are more homogenous?
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Do you wonder about

e segments of patients at baseline?
e patterns over time?
e concurrence of adverse events?

‘ Find ,similar” patients!
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Learning algorithms

Supervised learning Unsupervised learning

Regression Clustering
Classification Dimension reduction
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Supervised learning questions

 What predicts response?
* Which patients drop out earlier?
 What leads to higher quality of life?

Regression Lines Labeled with Slope and Intercept
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Cluster analysis

Goal: group similar patients
Similarity?

- Vector of variables

- Distance
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Hierarchically clustering

Step 1: Each patient is one cluster
Step 2: Find the closest 2 clusters
Step 3: Combine these 2 clusters

Repeat steps 2 and 3 until only one cluster exists

Cluster Analysis

: : Picture source: SAS
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Distance — a selection (sAs notation)

e Single

« Complete

 Average

e Centroid

e k-th nearest neighbor
o Ward
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e MiniImMum distance between an observation In
one cluster and an observation in the other
cluster

* No constraints on shape of clusters
 Good In elongated and irregular clusters
e Chaining tendency

e Could combine with trimming
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Complete

e maximum distance between an observation In
one cluster and an observation in the other
cluster

* Biased towards equal diameter clusters
e Sensitive to outliers
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Average EEab=rpIPpICED

icCgk 7eCy,

e average distance between pairs of
observations, one In each cluster

e Tends to join clusters with small variances
e Biased towards similar variance clusters
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e Euclidean distance between their centroids or
means

e Robust to outliers
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* 1.(X) = distance to k-th nearest neighbor of x

e f(x) = density of observations in sphere with
radius r,(x)

e Good for high density clusters
e Similar approach with uniform kernel possible
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« ANOVA sum of squares between the two
clusters added up over all the variables

 Minimizes within-cluster sum of squares at each
step

e Joins small clusters

 Roughly equal sized clusters
e Sensitive to outliers
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The curse of choice

* Apply various approaches

e Check robustness

— Qutliers
— Trimming
— Number of clusters

* Check interpretability
— Characteristics of clusters (means across variables)

e Check for unreasonable large or small clusters
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How many clusters?

e Variance — bias trade-off
— Use dendrogram

* Interpretabllity
— Look at characteristics of clusters

e Sample size (more patients — more clusters)
o .More art than science”
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Practical topics

e Missing data

e Standardization
e QOutliers

e Correlated data
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Software

« SAS PROC CLUSTER

https://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer.htm#cluster_toc.htm

R package ,cluster”

https://cran.r-project.org/web/packages/cluster/cluster.pdf
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Choice of drugs

e / binary questions

Good efficacy
Good tolerabllity
No contraindication

Patient/parent decision
Beneficial for compliance

Well-priced
Duration of action

504 patients
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Efficacy over time

e N=2842
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QoL over time

SWN-K subjective wellbeing total score

CGI-SCH severity of illness overall score
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