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Personalised or precision medicine is nowadays a reality in some fields of medicine; for example, research has revealed many of the molecular lesions that drive cancers, showing that each cancer has its own genomic signature1 and the specific production of recombinant factors for patients with hemophilia depends on the precise diagnosis of the type of hemophilia for each individual patient.2 In clinical psychiatry, however, treatments are not targeted to individual patients on the basis of genetic biomarker or other phenotypic or psychosocial characteristics.3 Recent studies have shown the benefit of genotyped-guided treatment for patients with depression4 or the reduction in costs by using pharmacogenetic testing for CYP2D6 and CYP2C19 in patients with schizophrenia,5 but unfortunately, such studies are still too few. However, there is general consensus that the development of new statistical models that use clinical and demographic data of patients from existing trials may help identify patients who are likely to respond to a particular intervention.6 
In The Lancet Psychiatry, Chekroud and colleagues7 report the application of a novel machine-learning multivariate method to identify predictors of response to antidepressants. The authors used a training dataset from the STAR*D study8 and selected a set of 25 variables that accurately identified patients who would remit after citalopram treatment with greater than chance accuracy. They then prospectively applied these predictors to a group of subjects treated in the COMED trial9 and found that these variables predicted remission in patients treated with escitalopram (+ placebo) and escitalopram-bupropion (but not venlafaxine-mirtazapine). Chekroud and colleagues concluded that this method might be a useful and cost-effective means of predicting outcomes of treatment, but it might be specific only for medication with certain mechanisms of action.
There are several strengths to this study. The authors used large datasets from well-designed effectiveness studies, and the training-testing approach that they employed for algorithm development is innovative and rigorous. Moreover, the prediction model based on machine learning methods of treatment outcome was validated in a different clinical trial dataset. Validating a clinical prediction model in a completely new and independent dataset is usually not performed, but it should be mandatory in such studies. 
The main question posed by this paper, however, is whether the results from this study can have a material impact on clinical practice. The short answer is probably: not yet. 
The authors started with 25 variables potentially predicting response to citalopram, but they were constrained by the type of variables collected during the original study. It is difficult to understand to what extent these factors are real predictors or rather less-specific associations. In the field of depression, new ways of detecting and assessing the action of pharmacological compounds have been discovered recently, using efficacy biomarkers, like the emotional test battery, which can predict later changes in mood symptoms.10 The emotional test battery is a set of cognitive tests related to emotional processing which have been designed to measure negative biases that are thought to be core components of depression. The use of the emotional test battery (or similar validated approaches) in the context of a prospective study could be a way to collect more relevant and less biased data and to identify the characteristics of the patients who will benefit from specific treatments in major depression. Similarly, in other fields of psychiatry like psychotic disorders, researchers have investigated the possibility to predict whether an individual with attenuated or brief psychotic symptoms and a marked decline in functioning will go on to develop full psychosis on the basis of their presenting features.11 Neuroimaging data suggest that the structure, function and chemistry of the brain in high-risk individuals who eventually become psychotic are different from individuals who do not become psychotic. The main challenge in this field is to translate these findings into clinical practice and develop techniques that allow clinicians to tailor interventions to the individual level of risk in the clinical management of a clinical population.
In their analyses, Chekroud and colleagues used both data mining (to examine all possible predictors) and a machine learning component (as the set of analysis methods that they drew from to achieve this objective). From a methodological point of view, this is the correct procedure for the analysis of the data in this study. However, this theoretical model highlights its own limitation when it is time to move to real-world applicability. Clinical practice is dynamic and complex, and any theoretical model should mirror this articulated diversity. A machine learning approach has the potential to help the implementation of precision medicine in psychiatry, analysing and comparing the performance of different solutions. This is the real challenge for the use of artificial intelligence technology in clinical settings and, considering the potential impact on clinical practice, this is probably one of the main challenges for the future of psychopharmacology. Machine learning approaches have been studied and tested in psychiatry, but only in terms of neuroimaging research and diagnostic classification.12 It is time now to move on and apply them broadly and consistently in real-world clinical psychiatry.
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