Precision Medicine: 
Multi-omics profiling:
Our world has seen a steady rise in both non-infectious and infectious chronic diseases. Therefore, it is necessary to research a cross-disciplinary approach to understand and treat disease. Current medical care often follows the biomedical model, which focuses on treatment after people become patients, rather than taking action to prevent illness. This has lead to high costs in treating chronic and late-stage diseases, and also neglects the social determinants of health, and influence of genetics, environment, and lifestyle factors, which limits the number of people that can benefit from interventions. To combat this, the development of omic techniques, which are the comprehensive assessment of different classes of biological molecules, such as RNA or metabolites, have revolutionized modern medicine by advancing our understanding of of molecular complexity in health and disease. Individual omics data for only one type of biology is often more correlative in nature, and fails to capture the complexity of molecular events. Multi-omics are critical in predicting disease risk, disease subtyping and classification, biomarker discovery, deriving biological insights, and stratifying patients for therapy (Babu and Snyder, 2023).
Biomarker discovery:
Biomarkers have been essential in the diagnosis, staging, prognosis, and monitoring of disease progression, in addition to monitoring clinical responses to a therapeutic intervention and the development and delivery of personalized treatments to reduce attrition in clinical trials. Biomarkers assess clinical, physiological, biochemical, developmental, morphological, and molecular measures (Ilyin, Belkowski, and Plata-Salamán, 2004). 
Companion diagnostics:
Considered an indispensable part of personalized medicine, is companion diagnostics. Individualized and targeted treatment requires the assessment of potential therapeutic targets to direct patients to effective treatments. A closely related need is the ability to measure the effect of the drug on the target, in addition to the underlying disease process to determine whether selected therapy will be effective. Biomarkers that are highly specific to a particular kind of target or therapy, are often called companion diagnostics, and typically measure the therapeutic target itself or closely related partner molecules. Imaging agents, which are companion diagnostics, can help provide unique information as cancer biomarkers, changes in target expression with therapy, and facile measurement of early changes in processes downstream of the target as an early indicator of drug efficacy. To move these early findings into larger clinical trails, Mankoff et al. advocate for standardized methods for image acquisition and analysis, determination of analytical validity, the development of supply chain for novel imaging probes. The use of integrated markers in therapeutic clinical trials, and rigorous testing as integral markers in therapeutic trials. These goals are challenging, but are justified by the promise molecular imaging has as a companion diagnostic (2016).
Individualized treatment design in oncology and immunology:
Personalized oncology has found that individualizing multi-drug treatments for each patient’s specific cancer tumour mutations using molecular testing can significantly enhance treatment success. Using advanced genome sequencing to identify genomic changes with carefully adjusted doses is beneficial in treatment and helping patients. In a study assessing 210 patients with advanced cancers, nearly 95% had distinct tumour DNA profiles, where patients who then received therapies tailored to their tumour mutations received better results, improving their chances for response and survival (Sicklick et al., 2026).
For immunology, it utilized multi-omic data to reconstruct regulatory circuits, identify dominant immune pathways, combine different immunotherapies, and develop personalized diagnostic and therapeutic guidance for inflammatory conditions (Singh et al., 2024).
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