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Introduction. Precision medicine aims to identify and stratify patients who benefit from a pharmacotherapy and those who may experience toxic effects, reducing the reliance on trial-and-error. Circulating plasma proteins provide a molecular snapshot of a person’s current health status, which can capture disease, drugs, lifestyle, and environmental factors. This provides an avenue for proteome-informed patient stratification for drug response, termed theratype.
Aims. Investigating statins in the UK biobank, we aim to identify theratype groups (T) using the circulating plasma proteins at baseline and compare their sociodemographic and clinical characteristics and statin-related outcomes.
Methods. Data from UK biobank participants with plasma proteomics data was analysed. Statin users at baseline and propensity score matched non-users (1:1 ratio) formed the study cohort. Gaussian mixed model-based clustering was performed on principal component-reduced feature space of the statin user proteome data. Baseline characteristics were compared between non-users and users, and between theratypes. Statin-related longitudinal outcomes were analysed using Cox analysis. Differential expression analysis and network analysis were conducted to characterise molecular differences.
Results. The cohort consists of 4,614 statin users and 4,614 matched non-users. The most common statin used is simvastatin (n=3,344; 72.47%). Proteome-based clustering identified 8 statin theratypes. Patients with kidney dysfunction were distinctly clustered (T5), whilst differences in sex distribution were seen in other theratypes (T1, 2, 3, 4, and 8) . Statin use at baseline was associated with lower risk of all-cause mortality over 18 years compared to non-users (HR: 0.87; 95%CI: 0.79, 0.95). T2 (HR: 0.68; 95%CI: 0.58, 0.80) and T4 (HR: 0.68; 95%CI: 0.55, 0.82) were associated with reduced risk, whereas T5 (HR: 2.41; 95%CI: 1.91, 3.05) with increased risk of all-cause mortality. Among the 610 proteins differentially expressed (adjusted p < 0.01; fold change >±1.30), insulin like growth factor binding protein 4 (Igfbp4) level was strongly upregulated in T5 compared to the other theratypes. 
Discussion. Plasma proteome could be a potential tool to stratify statin users’ risk of adverse outcomes. Aligning with canonical clinical research, the proteome clustering is primarily driven by disease status and sex, among others.  
