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A B S T R A C T

Major psychiatric disorders such as schizophrenia, major depressive and bipolar disorders are severe,

chronic and debilitating, and are associated with high disease burden and healthcare costs. Currently,

diagnoses of these disorders rely on interview-based assessments of subjective self-reported symptoms.

Early diagnosis is difficult, misdiagnosis is a frequent occurrence and there are no objective tests that aid

in the prediction of individual responses to treatment. Consequently, validated biomarkers are urgently

needed to help address these unmet clinical needs. Historically, psychiatric disorders are viewed as brain

disorders and consequently only a few researchers have as yet evaluated systemic changes in psychiatric

patients. However, promising research has begun to challenge this concept and there is an increasing

awareness that disease-related changes can be traced in the peripheral system which may even be

involved in the precipitation of disease onset and course. Converging evidence from molecular profiling

analysis of blood serum/plasma have revealed robust molecular changes in psychiatric patients,

suggesting that these disorders may be detectable in other systems of the body such as the circulating

blood. In this review, we discuss the current clinical needs in psychiatry, highlight the importance of

biomarkers in the field, and review a representative selection of biomarker studies to highlight

opportunities for the implementation of personalized medicine approaches in the field of psychiatry. It is

anticipated that the implementation of validated biomarker tests will not only improve the diagnosis

and more effective treatment of psychiatric patients, but also improve prognosis and disease outcome.

� 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

More than 450 million people worldwide suffer from a mental
disorder, accounting for 13% of the Disability Adjusted Life Years
(DALYs) of all diseases and 25% of disability in the Western world.
The World Health Organization (WHO) predicts that mental
illnesses, especially major depression, will become the most
debilitating disorders worldwide by 2030, overtaking cardiovascu-
lar disease (World Health Organization, 2010). According to the
Global Burden of Disease Study conducted in 2010 (Whiteford et al.,
2013), depression, schizophrenia and bipolar disorder account for
over 55% of the disease burden attributable to mental and substance
use disorders in terms of DALYs. Depressive disorders alone
accounted for 40.5% of this burden, schizophrenia for 7.4% and
bipolar disorder for 7%. The burden incurred due to years lived with
disability (YLDs) was found to be similar to the DALYs figures, with
42.5% for depressive disorders and 7.4% for schizophrenia as well as
for bipolar disorder (Whiteford et al., 2013). Although extensive
research has led to a better understanding of the biological pathways
involved in these disorders, translation into novel therapeutic
approaches for diagnosis and treatment has been difficult.
Psychiatric disorders are complex disorders which almost certainly
share common genetic predispositions, complicating the establish-
ment of boundaries between phenotypes (Cosgrove and Suppes,
2013). As Emil Kraepelin and others had already suspected around a
hundred years ago, a definition of disease entities based on clinical

observations might not reflect the actual underlying neurobiological
phenotype (Regier, 2012).

The current diagnosis of psychiatric disorders is based on the
evaluation of symptoms and relies on clinical interview. The
diagnosis of a given patient can vary substantially depending on
the clinician’s experience, training and adherence to the criteria
outlined in the Diagnostic and Statistical Manual of Mental
Disorders 5 (DSM-5) (American Psychiatric Association, 2000) or
the International Statistical Classification of Diseases and Related
Health Problems 10th Revision (ICD-10) (World Health Organiza-
tion, 1992). To date, no biological tests that are able to objectively
evaluate physical or molecular disease correlates are available.
Correct diagnosis can also be hampered by the fact that patients
with different psychiatric disorders frequently present with
similar or identical symptoms (Turck et al., 2009) or indeed deny
symptomatology altogether, frequently resulting in misdiagnosis.
Misdiagnosis represents a major challenge towards effective
disease management and therapeutic intervention. Another
problem is that even within a given disease category patient
subgroups almost certainly exist. This explains why some patients
respond well to certain therapeutic interventions while others
persist with severe and even chronic symptom manifestations
(Regier, 2012). The existence of subgroups of psychiatric patients is
also a major factor in the high attrition rate in psychiatric drug
development. Hence, the development of new ‘‘blockbuster’’ drugs
has slowed down.
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