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Introduction

polymorphisms in genes involved in the serotonin transporter system, such
as the 5-HTTLPR polymorphism, have been shown to impact the response to
. - . . selective serotonin reuptake inhibitors. Understanding these genetic variations
Precision medicine has emerged as a promising paradigm for the treatment  ¢an pelp clinicians predict which medications are more likely to be effective

of various medical conditions, including mental health disorders such as clinical  for jndividual patients, thereby improving treatment outcomes and minimizing
depression. Depression is a complex and heterogeneous condition that affects  {jal-and-error approaches.

millions of people worldwide, with significant impacts on individuals' quality of

life and the healthcare system. Traditional approaches to treating depression In addition to genetic factors, biomarkers have become an important tool
often rely on broad-spectrum medications or psychotherapy, which may not be in precision medicine for depression. Biomarkers are measurable indicators of
effective for all patients. Precision medicine seeks to address this limitation by~ biological processes, disease states, or pharmacological responses, and they
tailoring treatment based on individual genetic, biomarker, and environmental ~ can provide valuable insights into the mechanisms underlying depression. The
factors. By understanding the unique molecular and genetic underpinnings of identification of reliable biomarkers for depression has been a longstanding
each patient's depression, healthcare providers can offer more personalized  challenge, as the condition is primarily diagnosed based on clinical symptoms,

and effective treatment options’ thereby improving outcomes and minimizing Wh|ch can be Subjective and Variable. HOWeVer, recent research haS |dent|f|ed
adverse effects. several potential biomarkers that could be used to guide treatment decisions

. L . o and monitor treatment response.
Atthe core of precision medicine is the idea that each patient is unique, and

thus, treatments should be individualized to their specific biological, genetic, Neuroimaging biomarkers, for example, have shown promise in providing
and environmental profiles. Depression, as a multifactorial disorder, involves insights into the brain's structure and function in individuals with depression.
an interplay between genetic predispositions, environmental influences, and ~ Functional magnetic resonance imaging and positron emission tomography
neurobiological changes in the brain. The advent of advanced technologies ~ S¢ans have been used to examine changes in brain activity and connectivity
such as next-generation sequencing, functional genomics, and bioinformatics in patients with depression. Studies have revealed alterations in key brain
has paved the way for the discovery of genetic markers and biomarkers that regions, such as the prefrontal cortex and amygdala, which are involved in
can provide valuable insights into the underlying causes of depression. By ~ Mood regulation and emotional processing. These findings suggest that
identifying specific genetic variants and molecular pathways that contribute to ~ brain-based biomarkers could potentially be used to personalize treatment by
the development of depression, precision medicine allows for a more nuanced identifying individuals with specific patterns of brain activity that may respond
understanding of the disorder and the development of targeted therapeutic ~ better to certain types of therapies, such as cognitive-behavioral therapy or

strategies. pharmacotherapy.
Genetic factors play a crucial role in the susceptibility to depression. Twin ~ Another promising class of biomarkers in precision medicine for depression
and family studies have shown that depression has a heritable component, is peripheral biomarkers, which can be measured from blood or other biological

with genetic factors accounting for a substantial proportion of the risk. However, ~ samples. These biomarkers can provide insights into inflammation, oxidative
depression is a polygenic disorder, meaning that multiple genes contribute to stress, and other biological processes that may contribute to depression. For
its development, each with a small effect size. Recent advances in genome- instance, elevated levels of inflammatory cytokines have been associated with
wide association studies have identified numerous genetic loci associated ~ depression, and research has suggested that targeting inflammation with anti-
with depression, providing insights into the genetic architecture of the disorder  inflammatory drugs may be a potential treatment strategy for certain patients

[1-3]. These findings have opened up new avenues for the development of ~ With depression. Similarly, alterations in the hypothalamic-pituitary-adrenal
precision medicine approaches in treating depression. axis, which regulates the body's stress response, have been implicated in

depression. Dysregulation of the HPA axis can lead to increased cortisol levels,
. .- which in turn can contribute to mood disturbances. Identifying individuals
Descrlptlon with HPA axis dysregulation could help clinicians determine whether certain

treatments, such as cortisol-lowering medications, would be beneficial for

One of the key challenges in using genetic information for personalized them.

treatment is the complexity of depression's genetic basis. Unlike monogenic
disorders, where a single genetic mutation can cause the disease, depression
is influenced by multiple genes, each contributing to a small part of the
overall risk. As a result, identifying specific genetic markers for depression
has proven to be difficult. However, some genetic variants have been found
to influence the efficacy of certain antidepressant medications. For example,

In addition to genetic and biomarker profiling, environmental factors also
play a significant role in the development and course of depression. Life
stressors, childhood trauma, and social support networks can all influence
an individual's risk of developing depression and their response to treatment.
Precision medicine takes into account not only the genetic and biological
factors but also the social and environmental influences that may impact
*Address for Correspondence: Nathaniel Marc, Department of Mental Health, ~ an individual's mental health [4,5]. By incorporating a more holistic view of
University of Johns Hopkins, Baltimore, MD 21218, USA; E-mail: nathanielmarc@ ~ the patient, precision medicine can provide a more comprehensive and
jhu.edu personalized treatment approach.
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combine genetic and biomarker data with clinical assessments could help
clinicians determine the most appropriate treatment for a given patient,
whether it be pharmacological, psychotherapeutic, or a combination of both.

Despite the promising potential of precision medicine in clinical
depression, several challenges remain. One of the main obstacles is the need
for large, well-characterized patient cohorts that include genetic, biomarker,
and clinical data. Building such cohorts is time-consuming and expensive, and
there are ethical considerations related to the use of genetic and personal
data. Furthermore, the complexity of depression means that no single genetic
or biomarker test will be sufficient to guide treatment decisions. Rather, a
combination of genetic, biomarker, and clinical factors must be considered in
order to develop an individualized treatment plan.

Another challenge is the need for robust validation of genetic and
biomarker-based treatments. While there have been promising findings in
research studies, translating these discoveries into clinical practice requires
rigorous testing and validation. Randomized controlled trials and longitudinal
studies are essential to assess the efficacy of precision medicine approaches
in depression and to determine which genetic and biomarker profiles are most
predictive of treatment response. Moreover, the development of new therapies
based on genetic and biomarker insights requires substantial investment in
drug discovery and development.

Conclusion

In conclusion, precision medicine represents a paradigm shift in the
treatment of clinical depression, offering the promise of more personalized
and effective therapies. By leveraging genetic, biomarker, and environmental
data, clinicians can tailor treatment plans that are better suited to the individual
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patient’s needs. While challenges remain, the potential benefits of precision
medicine in depression are substantial, and ongoing research is likely to
continue to refine and enhance these approaches in the years to come.
Ultimately, the goal of precision medicine is to provide patients with the most
effective treatments, minimize unnecessary side effects, and improve overall
mental health outcomes.

References

1. Nagele, Peter, Andreas Duma, Michael Kopec and Marie Anne Gebara et al.
"Nitrous oxide for treatment-resistant major depression: A proof-of-concept trial."
Biol Psychiatry 78 (2015): 10-18.

2. Van't Veer, Ashlee, and William A. Carlezon. "Role of kappa-opioid receptors in
stress and anxiety-related behavior." Psychopharmacology 229 (2013): 435-452.

3. Kim, Hyeran, Shinn-Won Lim, Seonwoo Kim and Jong-Won Kim et al. "Monoamine
transporter gene polymorphisms and antidepressant response in Koreans with late-
life depression." JAMA 296 (2006): 1609-1618.

4. Das, Joydip. "Repurposing of drugs—the ketamine story." J Med Chem 63 (2020):
13514-13525.

5. Firouzabadi, Dena, Negar Firouzabadi, Kiana Kalani and Kamyar Zomorrodian et
al. "Response to sertraline is influenced by GNB3 gene G-350A variant in patients
with major depressive disorder." Eur J Clin Pharmacol 75 (2019): 189-194.

How to cite this article: Marc, Nathaniel. “Precision Medicine in Clinical
Depression: Tailoring Treatment through Genetic and Biomarker Profiling.” Clin

Depress 10 (2024): 149.



https://www.sciencedirect.com/science/article/pii/S000632231400910X
https://link.springer.com/article/10.1007/s00213-013-3195-5
https://link.springer.com/article/10.1007/s00213-013-3195-5
https://jamanetwork.com/journals/jama/article-abstract/203516
https://jamanetwork.com/journals/jama/article-abstract/203516
https://jamanetwork.com/journals/jama/article-abstract/203516
https://pubs.acs.org/doi/abs/10.1021/acs.jmedchem.0c01193
https://link.springer.com/article/10.1007/s00228-018-2577-3
https://link.springer.com/article/10.1007/s00228-018-2577-3

