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A Risk Calculator to Predict Adult Attention-Deficit/Hyperactivity Disorder 

Luis Rohde 
Department of Psychiatry, Federal University of Rio Grande do Sul, 

Brazil 

Although some risk factors for the persistence or emergence of adult ADHD are 

known, the clinician is currently unable to correctly predict the course of the disorder 

based on clinical assessments of children or to propose a preventive intervention for 

those at risk. One issue might be the inability to combine what is already known about 

risk factors. This presentation will discuss the approach to generate and validate a 

multivariable risk calculator to predict adult Attention-Deficit/Hyperactivity Disorder 

(ADHD) based on childhood clinical and sociodemographic characteristics. The 

probability model to predict adult ADHD was generated in a birth cohort in the 

United Kingdom and independently validated in two other birth cohorts from Brazil 

(1993 Pelotas Birth Cohort) and UK (E-RISK) and one clinical sample from the US 

(MTA). In the generating sample, the Area Under the Curve (AUC) for predicting 

adult ADHD was .82 (95% confidence interval [CI], .80 to .83). In the UK birth 

cohort test sample, AUC was .75 (95% CI, .71 to .78). In the Brazilian birth cohort 

test sample, AUC was significantly lower – .57 (95% CI, .54 to .60). In the clinical 

trial test sample, AUC was .76 (95% CI, .73 to .80). The risk calculator based on 

childhood characteristics specifically predicts adult ADHD in European and North-

American population-based and clinical samples with discrimination comparable to 

commonly used clinical tools in internal medicine and higher than previous attempts 

for mental and neurological disorders. 
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Neurobiological Evidence Supporting the Association between ADHD and PTSD: an 

fMRI Study 

Joseph Biederman 
Chief, Clinical and Research Programs in Pediatric 

Psychopharmacology and Adult ADHD, Massachusetts General 

Hospital, USA 

Professor of Psychiatry, Harvard Medical School, USA 

We examined whether non-traumatized subjects with Attention Deficit Hyperactivity 

Disorder (ADHD) have dysfunctional activation in brain structures mediating fear 

extinction, possibly explaining the statistical association between ADHD and other 

disorders characterized by aberrant fear processing such as PTSD. Medication naïve, 

non-traumatized young adult subjects with (N=27) and without (N=20) ADHD 

underwent a 2-day fear conditioning and extinction protocol in a 3T functional 

magnetic resonance imaging (fMRI) scanner. Skin conductance response (SCR) was 

recorded as a measure of conditioned response. Compared to healthy controls, ADHD 

subjects had significantly greater insular cortex activation during early extinction, 

lesser dorsal anterior cingulate cortex (dACC) activation during late extinction, lesser 

ventromedial prefrontal cortex (vmPFC) activation during late extinction learning and 

extinction recall, and greater hippocampal activation during extinction recall. 

Hippocampal and vmPFC deficits were similar to those documented in PTSD subjects 

compared to traumatized controls without PTSD. Non-traumatized, medication naive 

adults with ADHD had abnormalities in fear circuits during extinction learning and 

extinction recall, and some findings were consistent with those previously 

documented in subjects with PTSD compared to traumatized controls without PTSD. 

These findings could explain the significant association between ADHD and PTSD as 

well as impaired emotion regulation in ADHD. 
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More than just Genes? Where does the Environment Fit into the ADHD Story? 

Edmund  Sonuga-Barke 
Developmental Psychology, Psychiatry and Neuroscience, King’s 

College London, UK 

ADHD runs in families. Families can create difficult environments and pass on risk 

genes. Twin studies suggest that familial effects are genetic rather than environmental 

in origin. If this is the case then why does ADHD appear to correlate with social 

adversity - in some cases even apparently in the absence of pre-existing genetic risk? 

In this talk we first use the concepts of gene-environment correlation and gene x 

environment interaction to explain this apparently contradictory finding in relation to 

normative environments. We then extend our analysis to the impact of extraordinary 

environmental exposures such as severe institutional deprivation and put forward the 

hypothesis that these over-ride background genetic risk levels to directly target the 

brain regions implicated in ADHD. We conclude the talk by exploring the clinical 

implications of such a perspective. 
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Neuroimaging in ADHD: From Biomarker Search to Neurotherapy 

Katya  Rubia 
Department of Child and Adolescent Psychiatry, Institute of 

Psychiatry, Psychology & Neuroscience, King´s College London, UK 

I will present our latest meta-analytic findings of structural and functional deficits in 

ADHD, their disorder-specificity relative to other childhood disorders, and discuss 

recent translational neuroimaging approaches such as imaging-based diagnostic 

classification and neurotherapies using fMRI-neurofeedback and brain stimulation. 

Our most recent structural and functional meta-analyses show that ADHD patients 

suffer from reduced structure and function in several frontal, striato-limbic and 

parieto-temporal regions. In fMRI, they also show reduced deactivation of the default 

mode network, presumably reflecting increased mind-wandering. Our comparative 

neuroimaging meta-analyses show that the structural deficits in basal ganglia and 

insula and the functional deficits in inferior frontal cortex are disorder-specific 

compared to OCD and autism, who share dorsomedial prefrontal deficits. 

Translational neuroimaging is still in its childhood. Using imaging data for diagnostic 

classification has shown limited success in ADHD likely due to its phenotypical and 

aetiological heterogeneity. Best results have been achieved for homogenous 

subgroups likely to have similar biotypes, but replications are still outstanding. 

Neurotherapeutics is an exciting new avenue to target dysfunctional brain regions in 

ADHD. Their attraction lies in their safety and potential longer-term neuroplastic 

effects, which drugs cannot offer. I will discuss evidence for potential efficacy of 

fMRI neurofeedback as well as non-invasive brain stimulation in ADHD. 
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About the Complexity of Autism: Findings from the Longitudinal European Autism 

Project (LEAP) 

Jan Buitelaar 
Cognitive Neuroscience, Donders institute for Brain, Cognition and 

Behavior, Radboudumc, & Karakter Child and Adolescent 

Psychiatry, The Netherlands 

The EU-AIMS (European Autism Interventions - A Multicentre Study for Developing 

New Medications) is the largest single grant for autism in the world, and the largest 

for the study of any mental health disorder in Europe. EU-AIMS involves a novel 

collaboration between organisations representing affected individuals and their 

famillies (Autism Speaks), academia and Industry who for the first time in the world 

have come together to develop the infrastructure underpinning new treatments for 

autism. Patient organizations, academic and industry join forces to develop and assess 

novel treatment approaches for autism. The overall aim is to find new methods for the 

development of drugs for autism spectrum disorder (ASD). 

ASD is a common neurodevelopmental disorder but effective medical treatments for 

the core symptoms are still lacking. Although novel genetic and pre-clinical 

approaches are beginning to identify aetiology-based treatment targets there are still 

considerable challenges in testing them in clinical trials. This includes the need for 

objective diagnostic, stratification, and outcome measures that are accepted by 

international regulatory authorities. The EU-AIMS Longitudinal European Autism 

Project (LEAP) is a multi-centre, multi-disciplinary study to identify biomarkers that 

will allow stratification of patients into more biologically homogenous subgroups; and 

that may serve as surrogate endpoints. We became the first joint academic-industry 

network to obtain scientific Qualification Advice from the European Medicines 

Agency (EMA). The EMA broadly endorsed the proposed population selection 

criteria and methodologies (cognitive, eye-tracking, EEG, MRI, and biochemical 

biomarkers) for patient stratification (Loth et al., 2015). Key recommendations 

included the need to establish sensitivity and specificity across all biomarker 

modalities, and to define cut-offs for quantitative stratification markers. As an 

exploratory study the large number of endpoints tested was recognized. Therefore, 

replication will be required, in particular to validate biomarkers as surrogate end 

points. 

This presentation will provide the scientific background and rationale for the 

biomarkers that have been proposed and accepted, the design of the study (Loth et al. 

2017; Charman et al. 2017), and first findings from the analyses of cognitive data, 

structure MRI, task-related MRI and resting-state MRI scans. These first findings 

support substantial biological heterogeneity, and indicate structural abnormalities in 

cortical thickness and surface area, altered connectivity between (but not within) 

neural systems, and cognitive deficits in spatial working memory and reversal 

learning, reading the mind in the eyes, and sensitivity to biological motion. 

(EU-AIMS is supported by the Innovative Medicines Initiative Joint Undertaking 

under grant agreement number 115300 (EU-AIMS), resources of which are composed 

of financial contribution from the European Union`s Seventh Framework Programme 

(FP7/2007 - 2013) and the European Federation of Pharmaceutical Industries and 

Associations (EFPIA) companies` in kind contribution). 
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Multiplex and Sporadic ADHD 

Mark Stein 
Psychiatry, University of Washington, USA 

As the prevalence of ADHD continues to increase world-wide, there is increased 

scientific interest in understanding the etiology, risk factors, course, and predictors of 

treatment response. However, increased awareness of ADHD and expanding 

diagnostic criteria contribute to diagnostic heterogeneity, increasing the need for 

“restricted phenotypes” in ADHD research. Will review the ADHD diagnostic 

process and describe the example of Resistance to Thyroid Hormone as a phenocopy 

of ADHD. Familiality of ADHD (i.e., Multiplex families) and stimulant response are 

reliable phenotypes that all clinicians working with ADHD are aware of. In moving 

toward precision medicine, a strategy comparing multiplex versus sporadic cases has 

been fruitful for other neurodevelopmental disorders, such as Autism Spectrum 

Disorders, and show promise in ADHD. Will discuss how a similar strategy might 

apply to ADHD and then describe a hierarchical model for subtyping clinical samples 

based on presumed etiology. 
 


