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Editorial on the Research Topic
 The heterogeneity of neuropsychiatric disorders





Introduction

Neuropsychiatric disorders, such as attention-deficit/hyperactivity disorder (ADHD), autism spectrum disorder (ASD), obsessive-compulsive disorder (OCD), and schizophrenia (SCZ), are highly heterogeneous. The heterogeneity in psychiatric disorders has still not been fully investigated (1). The current topic, therefore, aims to further illustrate the heterogeneity and explore potential strategies to reduce heterogeneity in neuropsychiatric disorders.


Heterogeneity within the same diagnostic category

Some of the patients within the same diagnostic category, though not all of them, show some personality traits that might affect their clinical presentation and prognosis (2, 3). For instance, some patients with bipolar disorder (BD) show elevated impulsivity. Zakowicz et al. assessed impulsivity levels in BD patients who had attempted suicide and those who had not. They found impulsivity to be a weak predictor of suicidal risk.



Overlapping symptoms and cognitive profile

Most neuropsychiatric disorders have overlapping symptoms. Cui et al. used the Child Behavior Checklist (CBCL) to access the clinical profiles of children and adolescents with Tourette syndrome (TS) and compared them to individuals with MDD, ADHD, and OCD. Their results established that TS has a similar emotional and clinical profile to MDD but not ADHD or OCD.

In another example with BD, it is defined as having two phases, depression and hypomania, so its symptoms overlap with those of unipolar depression (UD) during the depression phases. Some patients with depression show soft bipolar signs or bipolarity, e.g., a family history of BD or hyperthymic personality (4). Lu et al. investigated the neuropsychological characteristics of individuals with BD, UD, and depression disorder with bipolarity (UDB). They found that the cognitive dysfunction pattern in patients with UDB is different from that of individuals with UD but similar to that of individuals with BD. Likewise, the aberrant perceptual experience and impaired social communication in ASD and SCZ are probably due to their shared impairment in audiovisual temporal integration (5).



Shared and distinct neural and genetic correlates

Overlapping symptoms in different diagnostic categories are assumed to have shared underlying mechanisms. The obsessive symptoms in OCD and delusion in SCZ have some overlapping features, such as intrusive and unwanted thoughts. Zhang Y et al. explored the neural correlates of SCZ and OCD using resting-state brain functional imaging techniques. They detected brain activity abnormalities in the right hippocampus and the left posterior cingulate cortex in both SCZ and OCD groups. Liu et al. performed a meta-analysis and found decreased gray matter volume (GMV) in children and adolescents with SCZ and increased GMV in the prefrontal cortex (PFC) in those with OCD. SCZ and MDD also have overlapping symptoms. Ma, Zhang, Zhang, Yan et al. found impaired processing speed and reduced gray matter volume in the medial superior frontal cortex were shared by SCZ and MDD.

In addition to brain morphology and function, genetic characterization of psychiatric disorders has also been shown to transcend diagnostic boundaries. For instance, OCD is often comorbid with other psychiatric disorders, and previous studies have found significant genetic correlations among OCD, MDD (r = 0.21) (6), and ADHD (r = −0.17) (7). Strom et al. explored the genetic correlations with other somatic and mental illnesses and genetic correlates of OCD in the context of comorbid MDD, ASD, or ADHD. The authors applied multiple approaches to publicly available genome-wide association studies summary statistics and unpublished imputed genotyping data to estimate the genetic relationships among multiple phenotypes robustly. The genetic correlations among the comorbid groups and other somatic and mental illnesses differed from their relationships with OCD-only group and these correlations were affected by comorbidities.



Diverse etiological factors

Although patients with the same diagnosis often share some core symptoms, they can differ in many ways, e.g., different genetic backgrounds or childhood adverse events. Ma, Zhang, Zhang, Su et al. explored the effects of childhood maltreatment on brain function in patients with major depressive disorder (MDD). Zhang H et al. investigated how the DRD4 −521 C/T SNP affects local brain activity and functional connectivity (FC) in children with ADHD. Both studies identified abnormal brain activation and/or FC that was affected by either environmental factors (e.g., childhood maltreatment) or genetic polymorphism. These results indicated that different etiological factors might be involved in developing psychiatric disorders in different individuals.



Exploration of novel nosology

Traditional nosology systems define disorders as distinct phenotypes. ADHD is conceptualized three different ways in the Diagnostic and Statistical Manual (DSM-5), the International Classification of Diseases-10 (ICD-10), and the Hierarchical Taxonomy of Psychopathology (HiTOP). To further elucidate the latent structure of ADHD symptoms, Gomez et al. used confirmatory factor analysis (CFA), the exploratory structure equation model (ESEM), and bi-factor S-1 (“asymmetrical”) models in parent and teacher rating scales. Their findings showed that the optimum structure of ADHD symptoms contains only the inattention-specific factor and the g-factor (reflecting impulsivity), consistent with the HiTOP conceptualization of ADHD. Barron et al. proposed in their conceptual analysis article that digital technology, which quantifies human behaviors, may benefit psychiatry in clinical settings.




Conclusions

The current work explores the multilevel heterogeneity of various psychiatric disorders. These results support the Research Domain Criteria (RDoC) and HiTOP frameworks, which might help promote the classification of psychiatric phenotypes and accelerate progress in studies of psychiatric disorders. More studies based on RDoC and HiTOP would be valuable. “Bottom-up” pathophysiology is of great importance in creating novel nosology and in guiding treatment decisions.
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