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Abstract

Background: Personalisation of treatment is a development in general medicine that may be of relevance for psychosomatic psychiatry as well.
Objectives: Discuss how diagnostic profiling can contribute to clinical translational research in psychosomatic psychiatry.
Methods: Critical review of current shortcomings and required strategies in clinical translational research.
Results: Current shortcomings in clinical mental health research concern 1) the validity and applicability of biological tests as biomarkers; 2) the diagnostic classifications and 3) the conceptualisation of mental disorder. Clinical psychosomatic research should broaden the current search for etiological mechanisms from the biological domain to include physical symptoms, cognitive function, psychological symptoms, their subjective appraisal by the patient, social factors such as experienced trauma, and resilience factors. The methodology of a profiling study is introduced, that would be particularly useful to describe profiles of patients associated with favourable or less favourable treatment outcome and to develop personalised treatments based upon that. These can then be evaluated in Randomised Clinical Trials (RCTs).
Conclusions: Development of new treatment strategies for mental disorders requires diagnostic procedures to provide clinicians and patients with tools, validated in humans, for tailoring treatment as much as possible to the particular problem, preference and profile of the patient, as a way of developing personalized treatment in psychiatry. Patients with Somatic Symptom Disorders might be a group of particular interest to perform profiling studies, as they present the highest phenomenological variety alongside the different domains. In this manner, innovative clinical translational research can pave the way with a contribution from psychosomatic psychiatry.
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Introduction
Since the second world war, psychiatric research has used diagnostic classifications that used criteria for  classification as a categorical approach without etiological considerations. This is still the case for the American Psychiatry Association (APA) DSM-IV and DSM-5 (1, 2) as well as for the World Health Organisation (WHO) ICD-10 and the recently released ICD-11. (3-5) The use of these classification systems has been of great value for worldwide psychiatric epidemiologic research. However, in the current timeframe a new avenue of psychiatric research is developing, that tries to establish new treatments that may focus upon certain core symptoms and that may be fed by new knowledge about the etiology of psychiatric conditions, a development for which DSM-5 or ICD-11 are less useful.(6) Although this research is mostly biologically driven, it has been suggested that psychiatry should follow the lead of other medical sciences, that would be much farther in developing such precision medicine. It seems that the suggestion to develop precision medicine inspires mental health researchers and clinicians, and that it is highly relevant for clinical research in mental disorders. This article will address what is needed for such research and how we can be successful in it.
What does clinical research need?
Clinical research needs studies that are relevant for patients, in the sense that they should evaluate  patient related outcomes such as signs and symptoms, as well as the subjective appraisal of these symptoms by the patient. The studies should focus on diagnosis and interventions in patients with clearly described disorders of a certain level of severity. Intervention studies in less severe disorders often do not yield clear results, as those ‘disorders’ overlap with normality and thus may be subject to a normal course of improvement; and in case of research, this would dilute the effect of the interventions under study. Also, intervention studies that do not clearly delineate the subjects before inclusion often do not show clear results. However, in the context of innovative research, DSM and ICD classifications may not be useful for the development of precision medicine, and for the inclusion  in studies; inclusion may preferably be based on a core symptom such as, for example, anhedonia. Or on a combination of symptoms of a certain severity that are associated with disability, such as, for example depression and pain.(7, 8) In other words, we do need a clearly delineated and validated description of phenomenology that includes not only biological parameters and behavioral observations, but also patient related signs and symptoms as well as  their subjective appraisal. And whilst focusing on core symptoms, inclusion should be based on clear descriptions of such symptoms and on standardized symptom severity assessments. From this it follows that for clinical research, especially if we want to explore the avenue of precision medicine, we need something different than classification. We need a diagnosis. 
The clinical relevance of diagnosis is associated with its consequence, namely the indication for treatment. Diagnosis requires clear delineation of symptoms and severity required for level of disorder, suffering, and disability of the patient. It also requires knowledge regarding the course, and knowledge of treatment possibilities. If such treatment possibilities are not yet available or insufficiently effective, they should be further developed by clinical research. Decisions regarding treatment should take the preference of the patient into account and should establish a hierarchy of treatment steps as well as an appropriate treatment setting for addressing danger, containment of behavior, addressing comorbidity, treatment of symptoms and improvement of function. Furthermore, ethical procedures are of utmost importance for clinical research as it should only occur with consent of the patient and should be the least interfering on the patient as possible.
However, so far, there is a relative gap between research in the field of mental health, and actual clinical work  with patients, as a lot of research has been done with animal models that is not validated for humans. As a consequence, in a survey regarding the clinical research agenda for mental health research, a subjectivity gap was described by experts in clinical research: imaging and other preclinical studies do not provide input regarding what happens in our mind. So far, no biological test exists that can confirm a diagnosis of a specific mental disorder in humans. And there is a discrepancy between the level of suffering that is experienced subjectively in mental disorder, and the lack of biological data that can confirm this.(9)
Possible causes of the subjectivity gap
Since Kraepelin,(10) attempts have been made to understand the mechanisms of disease and to bridge this subjectivity gap. The wish to find a pathophysiological substrate, a mechanism of disease, and a test to establish a diagnosis according to the Trias of Koch however has so far almost never been fulfilled in psychiatry. There are the exceptions of states such as psychotic mania in neurosyphilis caused by Treponema Pallidum,(11) or mania, psychosis, personality changes and dementia in HIV infected patients; but they are rare.(12) This relative shortcoming in comparison to general medicine may be due to a shortcoming in the tests, a shortcoming in our diagnostic classifications, or a shortcoming in our concept of mental disorder. They are discussed below.
Shortcomings in the tests 
So far, for a clinical diagnosis and effective treatment, knowledge of the underlying mechanism often was not available. However, in clinical practice it was feasible to establish a diagnosis and to provide effective treatment without knowledge regarding the specific underlying mechanism. Apparently, such knowledge is not necessary for provision of effective treatment in many cases; and this is not unique for psychiatry but applies to medicine in general. For example, validated questionnaires would be used with validated cut points such as the PHQ9(13) and CESD(14) for depressive disorder, the GAD7(15) or BAI(16, 17) for anxiety disorder, and the PHQ15 for somatoform disorder.(18) Apart from such questionnaires,(19) semi structured and validated interviews such as the SCID(20) or the MINI(21) would also be used. It should be kept in mind, however, that the expanding number of categories in DSM-5 has not been helpful for clinical research. The number of classifications is growing, but they are not precise. Clinical research should therefore result in more specific diagnostic criteria. So far, indications are that biomarkers can only explain up to 10% of the variance of mechanisms of disease, which is disappointingly low and has prompted a call for research efforts to improve this.(22)
Shortcomings in our diagnostic classifications
How should we interpret the fact that, so far, biomarker findings do not provide a diagnosis? It can be a construct issue. Many biomarkers that were explored so far, such as the dexamethasone suppression test, are related to our stress systems. Mental disorders are stress-related too, and hence such biomarkers are non-specific and cannot be an indicator of expected outcome.(23-25) In an attempt to introduce a research classification system that tries to establish an etiological basis for mental disorders, the USA National Instute of Mental Health(NIMH) instituted the Research Domain Criteria (RDoC) project in 2009.(26) Originally mostly biological and molecular of nature, its aims and structure have been debated in an exchange between USA and European researchers as well as WHO representants involved in the development of ICD-11 in a meeting in 2014, and has been adapted since to include social and patient self-report dimensions in the context of ongoing discussions.(27) It currently encompasses six pillars or boxes: Negative valence systems, positive valence systems, cognitive systems, social processes, arousal and regulatory systems, and sensorimotor systems. The aim of RDoC is to reach an understanding of the mechanism of disease that might lead to biologically optimized treatment or so-called precision medicine.(27)(28) It is an etiological, dimensional approach that would involve validating cut points for interventions. This seems to be a worthwhile endeavor, however, there are some problems with RDoc. There are no gold standards for the six constructs mentioned above. Subjective appraisals cannot be included. Valences cannot be studied without studying interactions between people. Also, the brain does not survive without body and environment, yet they are not in RDoc. And how can you study cognitive systems without considering motivational aspects? Finally, there is overlap between constructs and domains. Hence, on an operational level, in clinical research using the RDoC approach, patients may be classified in several boxes or systems at a time, and crowding of the boxes may lead to diagnostic confusion. Thus the caveat of nonspecific biomarkers remains despite this well intended attempt for a new research classification in mental health research. 
Shortcomings in our conceptualization of mental disorder
An explanation of the problem related to concept may be that mental disorder can be a state with parallel, reciprocal processes instead of causal processes in the brain. For example, PET scans show that the head of the caudate nucleus and the pathway that connects the caudate with the prefrontal (orbitofrontal) cortex and cingulate gyrus seem to be hyperactive in OCD. Kandel writes: “after SSRI or Cognitive Behavioral Treatment (CBT), hyperactivity of the caudate nucleus and the orbitofrontal cortex decreases significantly. This suggests that psychotherapy and pharmacologic therapy lead to a similar biological change. Maybe central serotonergic transmission is abnormal in OCD, and psychotherapy can reverse this effect as well as specific serotonin reuptake inhibitors.”(29) However, we might put this more precisely, namely that as both after SSRI or CBT, hyperactivity of the caudate nucleus and the orbitofrontal cortex decreases significantly and symptoms decrease, this suggests that psychotherapy and pharmacologic therapy lead to a similar change in activity in the caudate nucleus. Psychotherapy as well as antidepressant treatment thus both produce symptom reduction and change of metabolism at the same time in the brain. And this might indicate that dysregulation of central serotonergic transmission is the cause of OCD, but it might indicate just as well that it is a parallel phenomenon in the brain that disappears as soon as the symptoms disappear. Probably, there is no certain way to find out which of both is the case, and thus we should take into account that a purely causal conceptualisation of mental disorder may be too limited.
What to do about heterogeneity in the design of clinical research?
Research aiming to acquire knowledge regarding underlying mechanisms and identifying and validating biomarkers for mental disorder in general is considered to try to avoid biological heterogeneity in research patients, as such heterogeneity would preclude proper identification or validation of biomarkers. For example, in RDoc, diagnosis is envisioned “by analysis of genetic variants that should predict exactly what treatment will be optimal, as in cancer or cystic fibrosis.”(26) Diagnosis by analysis of genetic variants predicting what treatment will be optimal may be possible in some cases. It is, on a small scale, already being done in medication treatment for some mental disorders in the clinical setting. However, research shows that there is only a limited number of randomized clinical trials performed in this domain, with ambiguous results, and indications were that the tests used were of limited validity.(30)  Another study showed that a model derived from 20 genetic variables predicted remission after treatment with an antidepressant explaining only approximately 36% of variance in which patient achieved remission.(31) Furthermore, indications are that in psychiatry, as in many other medical specialisms, genetic variation at the origin of mental disorder is mostly of a multifactorial and epigenetic nature, and resilience in individuals with high risk for such mental disorders is polygenic as well and interacts with this predisposition.(32) Such findings compel us to take other factors than genetic factors into account as well. Thus, this genetic approach avoiding heterogeneity may be of limited relevance for clinical mental health research.
Introduction of the methodology of a profiling study
Now to avoid heterogeneity is certainly an understandable wish for biological research. However, there is no indication that heterogeneity was the cause of lack of identification of validation of biomarkers in psychiatry, or that avoiding it will be practical, or a solution of that problem, in clinical research.(29) From a clinical research perspective, it may be better to explore the heterogeneity, and to describe it fully, than to try to avoid it, in order to explore the phenomenology of mental disorders in patients. This should not only be attempted in biological factors but also in contextual factors, and their appraisal by the patient, as both are of great importance in the development of mental disorders. It would be good to start with such an exploration of phenomenology, devoid of preconceived classifications, and to explore how core symptoms hang together with each other and with contextual factors. Part of this is already being done in the context of a network approach to mental disorders.(33) 
For the sake of the subjectivity gap, it would be important to explore this phenomenology not only in terms of mental health symptoms, but also in terms of the meaning of the symptoms, and the diagnosis that is provided to patients. For the sake of clinical psychosomatic research, also physical symptoms and their meaning to the patient should be explored. And all of this should be taken together in order to describe a patient profile that would allow for personalization of treatment. This might produce profiles with etiological and prognostic value. In order to explore this, we introduce a new methodology: a so-called profiling study design. In such a design, one would look backwards, to explore which treatment works in which patient group, and then try to find out what the pathogenic mechanism would be. The design of a profiling study is shown in the Figure below.
· Insert Figure 1 –
This method can be used in both an observational design and in a Randomised Clinical Trial(RCT) design. In the clinical situation, the patient related outcome (PROM) scores on validated questionnaires can be used to determine treatment success; and this may be extended to certain indicators of biological, psychological, or social nature. Using the method of a profiling study design, one could include all kinds of variables deemed possibly relevant at the start of treatment, to analyze later which patients profited most. A study with such a design found, for example, that childhood sexual abuse had a negative effect on treatment outcome in conversion disorder.(34) So, profiles may provide answers. Instead of symptom counting, as in DSM-5 or ICD-11; and instead of genetic biomarkers. 
Individualized treatment and personalised medicine would be a longterm potential of clinical translational research. Such research would endeavour to describe heterogeneity in research patient groups, to use this to make profiles of patients, based on biological, dimensional symptom description, and contextual factors, to bridge this to to validated questionaires’ symptom scores, to the meaning of symptoms for patients, and to patient preferences. This aligns perfectly with the research priorities defined by a group of 73 experts in the Research agenda for Somatic Symptom Disorders, Bodily Distress Disorders and Functional Disorders, published on behalf of the European Association for Psychosomatic Medicine (EAPM) in 2018.(35) The first priority was to perform research into asessment of diagnostic profiles relevant to course and treatment outcome. This is exactly what would be endeavoured in a profiling study. Another research priority is the development of new methodologic designs to identify and explore mediators and moderators of clinical course and treatment outcomes. This is why we propose the new methodological design of a profiling study. And this would lead to working on two other named research priorities, namely translational research exploring how psychological and somatic symptoms develop from somatic conditions and biological and behavioral pathogenic factors, and, as final goal, the development of new, effective interventions to personalize treatment. Patients with Somatic Symptom Disorders might be a group of particular interest to perform such studies, as they present the highest phenomenological variety alongside the different domains,  and thus the largest potential to develop personalised treatment, as well as the largest potential for the patients to benefit from this approach.
Conclusion
Development of new treatment strategies for mental disorders requires diagnostic procedures to provide clinicians and patients with tools, validated in humans, for tailoring treatment as much as possible to the particular problem, preference and profile of the patient, as a way of developing personalized treatment in psychiatry. Etiological exploration should include the possibility of parallel processes instead of causal thinking, include the body, that is, somatic comorbidity, the mind, and context. Profiling studies would be a method of choice, exploring treatments that work and trying to find the pathogenic mechanism underlying the symptoms. They should use patient profiles to do so, and incorporate the patient perspective. In such profiling studies, heterogeneity should not be avoided, but explored and described. Patients with a combination of somatic and psychological symptoms, such as for example somatic symptom disorders, would be a good candidate for such studies, as they show a plethora of somatic and psychological symptoms and social contextual factors that may be used for profiling, and as they may benefit specifically from such new methodologies in view of the current paucity of effective treatments for some of these conditions. This way, innovative clinical translational research can pave the way with a contribution from psychosomatic psychiatry.
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