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MR IMAGING-DETECTABLE METABOLIC ALTERATIONS IN ATTENTION DEFICIT/HYPERACTIVITY DISORDER: FROM
PRECLINICAL TO CLINICAL STUDIES.

Altabella L, Zoratto F, Adriani W, Canese R.

MR spectroscopy represents one of the most suitable in vivo tool to assess neurochemical dysfunction in several
brain disorders, including attention deficit/hyperactivity disorder. This is the most common neuropsychiatric
disorder in childhood and adolescence, which persists into adulthood (in approximately 30%-50% of cases). In
past years, many studies have applied different MR spectroscopy techniques to investigate the pathogenesis
and effect of conventional treatments. In this article, we review the most recent clinical and preclinical MR
spectroscopy results on subjects with attention deficit/hyperactivity disorder and animal models, from childhood
to adulthood. We found that the most investigated brain regions were the (pre)frontal lobes and striatum, both
involved in the frontostriatal circuits and networks that are known to be impaired in this pathology.
Neurometabolite alterations were detected in several regions: the NAA, choline, and glutamatergic compounds.
The creatine pool was also altered when an absolute quantitative protocol was adopted. In particular, glutamate
was increased in children with attention deficit/hyperactivity disorder, and this can apparently be reversed by
methylphenidate treatment. The main difficulties in reviewing MR spectroscopy studies were in the
nonhomogeneity of the analyzed subjects, the variety of the investigated brain regions, and also the use of
different MR spectroscopy techniques. As for possible improvements in future studies, we recommend the use of
standardized protocols and the analysis of other brain regions of particular interest for attention deficit
hyperactivity disorder, like the hippocampus, limbic structures, thalamus, and cerebellum.

American Journal of Perinatology. 2014;32:399-404.

CENTRAL AUDITORY PROCESSING DISORDER PROFILE IN PREMATURE AND TERM INFANTS.

Amin SB, Orlando M, Monczynski C, et al.

Objective The aim of this study is to compare central auditory processing disorder (CAPD) profile between
children born prematurely and at term.

Methods A retrospective study involving children 7 to 13 years of age who were referred for CAPD evaluation
over the past 3 years. Parental reports and medical records were used to collect information. Children with a
score (greater-than or equal to) two standard deviations below the mean for at least one ear on at least two
different CAPD tests were considered to have CAPD.

Results A total of 82 children were evaluated for CAPD of which 22 met exclusion criteria, resulting in 60
children with CAPD (15 premature and 45 term). Premature children had higher prevalence of cesarean section
delivery and neonatal jaundice compared with term children. Premature children had a higher total number of
failed CAPD tests compared with the term children. Among CAPD tests, there was an increased frequency of
abnormal Phonemic Synthesis test (PST) and decreased frequency of abnormal Staggered Spondaic Word test
(SSW) among premature children compared with term children.

Conclusion Premature children differ in CAPD profile compared with term children. Findings suggest possible
etiological differences for CAPD such as jaundice or differential susceptibility of premature children for altered
PST and SSW performance when compared with the term children.

Per la ricerca degli articoli pubblicati nella letteratura scientifica nel mese in esame sono state consultate le banche dati Medline,
Embase, PsycINFO e PsycArticle utilizzando le seguenti parole chiave (o i loro sinonimi): 'Attention deficit disorder', 'Attention deficit
hyperactivity disorder’, 'Infant’, 'Child’, 'Adolescent’, 'Human'. Sono qui riportate le referenze considerate rilevanti e pertinenti.
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Ann Acad Med Singapore. 2010;39:563.

OCCUPATIONAL THERAPY AND FUNCTIONAL OUTCOMES IN CHILD PSYCHIATRY: A CASE REPORT OF A SCHOOL-AGED
CHILD WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER.

Seah CH, Tai EYL.

Background/Hypothesis: Children with attention deficit hyperactivity disorder (ADHD) may exhibit challenges
with self-regulation, sensory integration and psychosocial development. These impair on their ability to function
in self-care, school and play roles. Occupational therapists provide therapy to improve their role performances.
This research presents a case report exploring the effects of occupational therapy provided for a 10-year-old boy
diagnosed with ADHD. The treatment aims to address social, emotional and behavioural issues which interfered
with his ability to assume age-appropriate roles and learning in a mainstream school.

Methods: At the beginning of therapy, 2 target functional outcomes were identified for the participant, in
collaboration with his parents. The outcomes were operationalised and measured using the Goal Attainment
Scale. Interventions, such as the Alert program, DIR/Floortime model, parenting strategies and clinical reasoning
were applied by the occupational therapist in the clinic and followed up by his family at home. The participant
was not on any concurrent interventions, such as medications, except reviews by the medical consultant.
Results: The participant responded well to occupational therapy in a one-to-one outpatient intervention. There
were significant improvements in the targeted functional outcomes of self-regulation and self-esteem after a 9-
month intervention. There was a 4-point improvement in self-regulation and a 3-point improvement in self-
esteem on the Goal Attainment Scale. The participant also demonstrated decreased frequency of disruptive
behaviours, with an increase in functional role performance.

Discussion & Conclusion: Findings supported the application of occupational therapy for children with social,
emotional and behavioural issues. The Alert program, DIR/Floortime model, parenting strategies, clinical
reasoning and professional experience were effective in improving role performances of school-aged children
when used together.

Ann Acad Med Singapore. 2010;39:S126.

THE RELATION BETWEEN WEIGHT AND CLINICAL SYMPTOMS IN CHILDREN WITH ATTENTION DEFICIT HYPERACTIVE
DISORDER.

Loo CJ, Fung DSS, Caroline WL, et al.

Background/Hypothesis: In a review, Cortese et al concluded that attention deficit hyperactive disorder
(ADHD) was linked to increased rates of obesity. However, we recently reported a bi-modal distribution in the
body mass indices (BMI) of ADHD children, suggesting two distinct ADHD subtypes based on BMI. Here, we
compare the metabolic and psychiatric profiles of ADHD children according to their BMI clusters.

Methods: Participants were 46 patients aged 9-16 recruited from a psychiatric clinic. All participants met
diagnostic criteria for ADHD on the Diagnostic Interview Schedule for Children. BMI, resting heart rate, and
blood pressure were recorded. As measures of externalising behaviour, the child behavior checklist (CBCL) and
reactive-proactive aggression questionnaire (RPQ) were used.

Results: Participants' BMI peaked bi-modally at 15 to 18 and 20 to 23. A median split at BMI = 19 was used to
form a lower (L-BMI) and higher BMI group (H-BMI). In a multivariate analysis of variance, H-BMI participants
had significantly higher systolic and diastolic blood pressure than L-BMI participants and were more likely to
react aggressively (higher RPQ reactive-aggression scores). There was a non-significant trend for H-BMI
participants to show more delinquency (higher CBCL rule-breaking scores and comorbidity for oppositional
defiant or conduct disorder). However, H- and L-BMI participants did not differ on ADHD-specific measures
(CBCL inattention scores and classification for ADHD inattentive vs hyperactivity subtypes) nor on resting heart
rates.

Discussion & Conclusion: Our findings suggest ADHD children with higher BMI may have a more severe
clinical profile. They show increased resting blood pressure, react more aggressively, and may be more
delinquent. It could be that ADHD and having higher BMI share a common pathway (e.g. dopaminergic or
noradrenergic) or are indicators of a common problem (e.g. metabolic syndrome); if so, treatment choice could
be individualised according to BMI cluster.
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Ann Acad Med Singapore. 2011;40:5208.

A CRITICAL REVIEW OF THE ROLE OF OCCUPATIONAL THERAPISTS WITH FAMILIES OF CHILDREN WITH ATTENTION DEFICIT
HYPERACTIVITY DISORDER (ADHD).

Loh H.

Background & Hypothesis: Attention deficit/hyperactivity disorder (ADHD) is a common neurobiological
childhood disorder that affects many families (Helitzer et al, 2002; Holowenko, 1999). Occupational therapists
are involved by helping parents manage daily living tasks with their children (Case-Smith, 2005; Lougher, 2001).
Yet, the roles they play are not clearly defined. Increasing number of studies are looking at the role of
occupational therapist in families of children with ADHD (Olson and Esdaile, 2004; Heizer et al., 2002). However,
no studies presently had critically appraised and collated these relevant findings. Therefore, the aim of this paper
is to identify and critically appraise literature regarding the role of occupational therapists with families of children
with ADHD and provide recommendations for practice and research.

Methods: Search of 11 electronic databases was supplemented by manual search to yield 13 articles which
conformed to specified inclusion and exclusion criteria, all of which were published post 2000. Critical appraisal
tools were used to determine methodological quality.

Results: Evaluation of the findings from 13 studies suggests that there is a role for occupational therapists with
such families. They include providing family focus interventions, supporting and educating the family. However,
these findings were difficult to generalise due to the studies' methodological limitations such as small sample
sizes.

Discussion & Conclusion: There is a role for occupational therapists with families of children with ADHD via
family focus interventions, family support and educating the family. These roles help families cope better with
their child's behaviour and daily engagement in occupations. Better quality studies on occupational therapists’
involvement with such families are recommended for the profession practice.

Ann Acad Med Singapore. 2014;43:S316.

RISK FACTORS FOR DEVELOPING DEPRESSION IN CHILDREN AND ADOLESCENTS WITH ATTENTION DEFICIT HYPERACTIVITY
DISORDER WITH CONDUCT DISORDER OR OPPOSITIONAL DEFIANT DISORDER.

Koukouna E, Fung DSS.

Background & Hypothesis: Attention deficit hyperactivity disorder (ADHD), conduct disorder (CD) and
oppositional defiant disorder (ODD) have an estimated prevalence of more than 5% of the population. Previous
studies suggest that combinations of ADHD with CD or ODD may be comorbid with emotional disorders and
increase the risk of developing depression.This present study aims to investigate the relationship between
depression with ADHD and comorbid CD and ODD. We would like to test the following hypotheses: 1) Children
and adolescents with ADHD and CD/ODD have a higher prevalence of positive symptoms for depression than
those with only ADHD, and 2) Age, IQ and gender are significant factors that affect depression scores.

Methods: A total of 282 participants between the ages of 6 to 16 with a diagnosis of ADHD and/or CD/ODD
were recruited. Diagnosis was made on a structured clinical interview and 1Q scores were obtained from the
Wechsler Intelligence Scale for Children-Fourth  Edition  (WISC-IV).  Anxious/Depressed and
Withdrawn/Depressed Scales were drawn from the Child Behaviour Checklist.

Results: The comorbid group of ADHD with CD/ODD did not exhibit significantly more depressive symptoms
than the ADHD-alone group. Age, IQ and gender were not found to be statistically significant moderators
between comorbidity and depressive symptoms.

Discussion & Conclusion: The results suggest that comorbidity alone does not lead to depressive symptoms. It
is likely that personality traits, genetic and environmental factors have an additive effect which may not manifest
immediately but over time. There is a need for longitudinal studies on the emotional outcomes of ADHD, CD and
ODD.
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Ann Acad Med Singapore. 2014;43:5340.

EFFECTIVENESS OF OMEGA-3 FATTY ACIDS SUPPLEMENTATION ON SLEEP IN CHILDREN AND ADOLESCENTS WITH
ATTENTION DEFICIT HYPERACTIVITY DISORDER.

Tan X, Lee XY, Lim CG, et al.

Background & Hypothesis: Previous studies suggest that omega-3 fatty acids supplementation could reduce
sleep difficulties in children with attention deficit hyperactivity disorder (ADHD). This study aims to investigate the
effectiveness of this supplementation on sleep difficulties in children and adolescents with ADHD.

Methods: A total of 107 participants, aged 6 to 16 years old, diagnosed with ADHD, were included in this
analysis. These participants were recruited as part of a larger randomised controlled trial examining the effects
of supplements and social skills on children with disruptive behaviour disorders. Dropouts and those with missing
data were excluded from the analysis. Sleep difficulties were measured using the School Sleep Habits Survey,
particularly the Sleepiness Scale and the Sleep-wake Behaviour Problems Scale, which was administered at
baseline and at 6 months. Participants were placed into either the active or placebo group.

Results: The active group did not exhibit significantly reduced sleep difficulties than the placebo group. In fact,
the placebo group showed a greater trend of reductions in daytime sleepiness and sleep-wake behaviour
problems as compared to the active group. Results did not differ greatly when controlled for medication or age
group.

Discussion & Conclusion: The results suggest that omega-3 fatty acids supplementation is not any more
effective in treating sleep problems in ADHD children and adolescents compared to a placebo. This may suggest
that the belief in the positive effects of the supplementation has a similar, if not stronger, effect on sleeprelated
problems. However, this could be due to the small sample size. Larger scale studies would be required to obtain
more significant trends.

Arq Neuro-Psiquiatr. 2015;73:227-36.

INTERVENTION FOR EXECUTIVE FUNCTIONS IN ATTENTION DEFICIT AND HYPERACTIVITY DISORDER.

Menezes A, Dias NM, Trevisan BT, et al .

This study aimed to investigate if an executive functions (EF) intervention could promote these skills in
individuals with attention deficit and hyperactivity disorder (ADHD). Eighteen children and adolescents, 7-13
years old, divided into experimental (EG, N = 8) and control (CG, N = 10) groups, were assessed in the Block
Design and Vocabulary subtests of the WISC IIl and seven tests of EF. Parents answered two scales, measuring
EF and inattention and hyperactivity signs. EG children participated in a program to promote EF in twice-weekly
group sessions of one hour each. After 8 months of intervention, groups were assessed again. ANCOVA,
controlling for age, intelligence quotient and pretest performance, revealed gains in attention/inhibition and
auditory working memory measures for the EG. No effect was found for scales or measures of more complex
EF. Results are not conclusive, but they illustrate some promising data about EF interventions in children and
adolescents with ADHD.

Arg Neuro-Psiquiatr. 2015;73:223-26.

ERROR RELATED NEGATIVITY AND MULTI-SOURCE INTERFERENCE TASK IN CHILDREN WITH ATTENTION DEFICIT
HYPERACTIVITY DISORDER-COMBINED TYPE.

Huerta-Albarran R, Poblano A, Santana-Vargas D, et al.

Objective: To compare performance of children with attention deficit hyperactivity disorders-combined (ADHD-
C) type with control children in multi-source interference task (MSIT) evaluated by means of error related
negativity (ERN).

Method: We studied 12 children with ADHD-C type with a median age of 7 years, control children were age- and
gender-matched. Children performed MSIT and simultaneous recording of ERN.

Results: We found no differences in MSIT parameters among groups. We found no differences in ERN variables
between groups. We found a significant association of ERN amplitude with MSIT in children with ADHD-C type.



NEWSLETTER — ADHD marzo 2015

Some correlation went in positive direction (frequency of hits and MSIT amplitude), and others in negative
direction (frequency of errors and RT in MSIT).

Conclusion: Children with ADHD-C type exhibited a significant association between ERN amplitude with MSIT.
These results underline participation of a cingulofronto- parietal network and could help in the comprehension of
pathophysiological mechanisms of ADHD.

Arg Neuro-Psiquiatr. 2015;73:96-103.

CLINICAL AND NEUROPSYCHOLOGICAL ASSESSMENT OF ATTENTION AND ADHD COMORBIDITY IN A SAMPLE OF CHILDREN
AND ADOLESCENTS WITH IDIOPATHIC EPILEPSY.

Da Costa CRCM, Oliveira GM, Gomes MM, et al.

Children with epilepsy present significant problems concerning attention and comorbidity with attention deficit
hyperactivity disorder (ADHD). Objective: To determine the prevalence of attention complaints, ADHD diagnosis
and attention profile in a sample of children and adolescents with idiopathic epilepsy. Method: 36 children and
adolescents with idiopathic epilepsy and 37 genre and age matched healthy controls underwent several
procedures to diagnose their neuropsychological profile and comorbidity with ADHD. Results: The prevalence of
ADHD was higher in patients with epilepsy [x2= 4.1, p = 0.043, 6 (16.7%) vs 1 (2.7%)], with worse results in
attention related WISC items and factors in patients with epilepsy comparing to the controls, but not between
patients with and without ADHD. Clinical characteristics did not influence those results. Conclusion: This study
found a greater prevalence of problems wih attention in pediatric patients with idiopathic epilepsy, but not a
distinct profile between those with or without ADHD.

Aust New Zealand J Psychiatry. 2015;49:255-65.

ATTENTION-BASED CLASSIFICATION PATTERN, A RESEARCH DOMAIN CRITERIA FRAMEWORK, IN YOUTHS WITH BIPOLAR
DISORDER AND ATTENTION-DEFICIT/HYPERACTIVITY DISORDER.

Kleinman A, Caetano SC, Brentani H, et al.

Objective: The National Institute of Mental Health has initiated the Research Domain Criteria (RDoC) project.
Instead of using disorder categories as the basis for grouping individuals, the RDoC suggests finding relevant
dimensions that can cut across traditional disorders. Our aim was to use the RDoCs framework to study patterns
of attention deficit based on results of Conners Continuous Performance Test (CPT Il) in youths diagnosed with
bipolar disorder (BD), attentiondeficit/hyperactivity disorder (ADHD), BD+ADHD and controls.

Method: Eighteen healthy controls, 23 patients with ADHD, 10 with BD and 33 BD+ADHD aged 1217 years old
were assessed. Pattern recognition was used to partition subjects into clusters based simultaneously on their
performance in all CPT Il variables. A Fishers linear discriminant analysis was used to build a classifier.

Results: Using cluster analysis, the entire sample set was best clustered into two new groups, A and B,
independently of the original diagnoses. ADHD and BD+ADHD were divided almost 50% in each subgroup, and
there was an agglomeration of controls and BD in group B. Group A presented a greater impairment with higher
means in all CPT Il variables and lower Childrens Global Assessment Scale. We found a high cross-validated
classification accuracy for groups A and B: 95.2%. Variability of response time was the strongest CPT Il
measure in the discriminative pattern between groups A and B.

Conclusion: Our classificatory exercise supports the concept behind new approaches, such as the RDoC
framework, for child and adolescent psychiatry. Our approach was able to define clinical subgroups that could be
used in future pathophysiological and treatment studies.
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Basic and Clinical Pharmacology and Toxicology. 2015;116:349-53.

EARLY DISCONTINUATION OF ATTENTION-DEFICIT/HYPERACTIVITY DISORDER DRUG TREATMENT: A DANISH NATIONWIDE
DRUG UTILIZATION STUDY.

Pottegard A, Bjerregaard BK, Kortegaard LS, et al.

Knowledge of patterns of treatment discontinuation in attention-deficit/hyperactivity disorder (ADHD) drug
treatment is of importance, for both the clinical practice and the study of long-term treatment outcomes. The
purpose of this study was to describe early discontinuation of ADHD drug treatment. Using the Danish National
Prescription Registry, all first-time users of the ADHD drugs methylphenidate and atomoxetine were identified
between 2000 and 2012. Early discontinuation was defined as failing to fill a second prescription for any ADHD
drug within 6 months. Analyses were conducted stratified by calendar year, drug formulation, patient sex, age
and region of residence. 59,116 first-time users of methylphenidate and atomoxetine with at least 6 months of
eligible follow-up were identified. Overall, 12.6% (n = 7441) failed to fill a second prescription within 6 months.
This proportion changed over time, dropping from 20.8% in 2000 to 12.5% in 2012. The proportion of early
discontinuation was considerably lower among children than among adults. Proportions were comparable when
stratifying by index drug. Proportions of early discontinuation were similar between regions of Denmark, except
in the capital region, where it remained at around 20% among 18- to 49-year-olds throughout the study period
(22.6% in 2012). In conclusion, we found that the proportion of early discontinuation among ADHD drug users in
Denmark dropped markedly during the past decade for both sexes, all age groups and all regions, except for
adults in the capital region. Overall, early discontinuation was somewhat lower than expected, considering rates
of side effects or non-response to ADHD drug treatment.

Behav Genet. 2015.

CHILDHOOD ODD AND ADHD BEHAVIOR: THE EFFECT OF CLASSROOM SHARING, GENDER, TEACHER GENDER AND
THEIR INTERACTIONS.

De Zeeuw EL, Van Beijsterveldt CEM, Lubke GH, et al.

One criterion for a diagnostic and statistical manual of mental disorders (DSM-1V) diagnosis of attention deficit
hyperactivity disorder (ADHD) and oppositional defiant disorder (ODD) is that symptoms are present in at least
two settings, and often teacher ratings are taken into account. The short Connersnull Teacher Rating
ScalesnullRevised (CTRS-R) is a widely used standardized instrument measuring ODD and ADHD behavior in a
school setting. In the current study CTRS-R data were available for 7, 9 and 12-year-old twins from the
Netherlands Twin Register. Measurement invariance (MI) across student gender and teacher gender was
established for three of the four scales (Oppositional Behavior, Hyperactivity and ADHD Index) of the CTRS-R.
The fourth scale (ATT) showed an unacceptable model fit even without constraints on the data and revision of
this scale is recommended. Gene-environment (GxXE) interaction models revealed that heritability was larger for
children sharing a classroom. There were some gender differences in the heritability of ODD and ADHD
behavior and there was a moderating effect of teachernulls gender at some of the ages. Taken together, this
indicates that there was evidence for GXE interaction for classroom sharing, gender of the student and gender of
the teacher.

Brain and Behavior. 2015.

INTEGRATION OF AN EEG BIOMARKER WITH A CLINICIAN'S ADHD EVALUATION.

Snyder SM, Rugino TA, Hornig M, et al.

Background: This study is the first to evaluate an assessment aid for attention-deficit/hyperactivity disorder
(ADHD) according to both Class-I evidence standards of American Academy of Neurology and De Novo
requirements of US Food and Drug Administration. The assessment aid involves a method to integrate an
electroencephalographic (EEG) biomarker, theta/beta ratio (TBR), with a clinician's ADHD evaluation. The
integration method is intended as a step to help improve certainty with criterion E (i.e., whether symptoms are
better explained by another condition).
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Methods: To evaluate the assessment aid, investigators conducted a prospective, triple-blinded, 13-site, clinical
cohort study. Comprehensive clinical evaluation data were obtained from 275 children and adolescents
presenting with attentional and behavioral concerns. A qualified clinician at each site performed differential
diagnosis. EEG was collected by separate teams. The reference standard was consensus diagnosis by an
independent, multidisciplinary team (psychiatrist, psychologist, and neurodevelopmental pediatrician), which is
well-suited to evaluate criterion E in a complex clinical population.

Results: Of 209 patients meeting ADHD criteria per a site clinician's judgment, 93 were separately found by the
multidisciplinary team to be less likely to meet criterion E, implying possible overdiagnosis by clinicians in 34% of
the total clinical sample (93/275). Of those 93, 91% were also identified by EEG, showing a relatively lower TBR
(85/93). Further, the integration method was in 97% agreement with the multidisciplinary team in the resolution
of a clinician's uncertain cases (35/36). TBR showed statistical power specific to supporting certainty of criterion
E per the multidisciplinary team (Cohen's d, 1.53). Patients with relatively lower TBR were more likely to have
other conditions that could affect criterion E certainty (10 significant results; P (less-than or equal to) 0.05).
Integration of this information with a clinician's ADHD evaluation could help improve diagnostic accuracy from
61% to 88%.

Conclusions: The EEG-based assessment aid may help improve accuracy of ADHD diagnosis by supporting
greater criterion E certainty.

Brain Dev. 2015.

POOR TODDLER-AGE SLEEP SCHEDULES PREDICT SCHOOL-AGE BEHAVIORAL DISORDERS IN A LONGITUDINAL SURVEY.
Kobayashi K, Yorifuji T, Yamakawa M, et al .

Objective: Behavioral problems are often associated with poor sleep habits in children. We investigated whether
undesirable toddler-age sleep schedules may be related to school-age behavioral problems.

Methods: We analyzed the data of a nationwide longitudinal survey with available results from 2001 to 2011.
The participants were 41,890 children. The predictors were waking time and bedtime at 2. years of age, and the
outcomes were assessed by determining the presence or absence of three attention problems and four
aggressiveness problems at 8. years of age. In logistic regression models with adjustments for confounding
factors, we estimated odds ratios (ORs) and confidence intervals (CIs) for the association between toddler sleep
schedules and behavior during primary-school age years.

Results: The outcomes of attention problems and aggressiveness problems were observed in 1.7% and 1.2% of
children, respectively, at 8. years of age. The OR of an irregular or late morning waking time at 2. years of age
with the outcome of aggressiveness problems was 1.52 (95% CI, 1.04-2.22) in comparison to an early waking
time. The OR of an irregular or late bedtime with attention problems was 1.62 (95% CI, 1.12-2.36), and the OR
of an irregular or late bedtime with aggressiveness problems was 1.81 (95% CI, 1.19-2.77) in comparison to an
early bedtime.

Conclusion: Poor toddler-age sleep schedules were found to predict behavioral problems during primary-school
age years. Thus, good and regular sleep habits appear to be important for young children's healthy
development.

Cardiol Young. 2015;25:663-69.

THE PREVALENCE OF ATTENTION-DEFICIT/HYPERACTIVITY DISORDER FOLLOWING NEONATAL AORTIC ARCH REPAIR.
Sistino JJ, Atz AM, Simpson KN, et al.

Objective: We sought to determine the prevalence of attention-deficit/hyperactivity disorder in a population of
children who underwent neonatal heart surgery involving repair of the aortic arch for Norwood Stage |,
interrupted aortic arch, and combined repair of aortic coarctation with ventricular septal defect.

Methods: Children between the ages of 5 and 16 were surveyed using the ADHD-IV and the Child Heath
Questionnaire-50. Classification as attention-deficit/hyperactivity disorder was defined for this study as either a
parent-reported diagnosis of attention-deficit/hyperactivity disorder or ADHD-IV inattention score of (greater-than
or equal t0)93 percentile.
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Results: Of the 134 surveys, 57 (43%) were returned completed. A total of 25 (44%) children either had a
diagnosis of attention-deficit/hyperactivity disorder and/or ADHD-IV inattention score (greater-than or equal t0)93
percentile. Eleven of the 13 (85%) children with interrupted aortic arch, 3 of the 7 (42.9%) children with combined
coarctation/ventricular septal defect repair, and 9 of the 33 (27.3%) children with hypoplastic left-heart syndrome
were classified as having attention-deficit/hyperactivity disorder. Only 7 of the 25 (28%) children received
medical treatment for this condition. Quality of life indicators in the Child Heath Questionnaire-50 Questionnaire
were highly correlated with the ADHD-IV scores.

Conclusion: The risks for the development of attention-deficit/hyperactivity disorder are multifactorial but are
significantly increased in this post-surgical population. This study revealed a low treatment rate for attention-
deficit/hyperactivity disorder, and a significant impact on the quality of life in these children.

Child Neuropsychol. 2015.

SLEEP DISTURBANCE AND NEUROPSYCHOLOGICAL FUNCTION IN YOUNG CHILDREN WITH ADHD.

Schneider HE, Lam JC, Mahone EM.

Sleep disturbance, common among children with ADHD, can contribute to cognitive and behavioral dysfunction.
It is therefore challenging to determine whether neurobehavioral dysfunction should be attributed to ADHD
symptoms, sleep disturbance, or both. The present study examined parent-reported sleep problems
(Childrennulls Sleep Habits Questionnaire) and their relationship to neuropsychological function in 64 children,
aged 4null7 years, with and without ADHD. Compared to typically developing controls, children with ADHD were
reported by parents to have significantly greater sleep disturbancenullincluding sleep onset delay, sleep anxiety,
night awakenings, and daytime sleepinessnull(all p (less-than or equal to) .01), and significantly poorer
performance on tasks of attention, executive control, processing speed, and working memory (all p <.01). Within
the ADHD group, total parent-reported sleep disturbance was significantly associated with deficits in attention
and executive control skills (all p (less-than or equal to) .01); however, significant group differences (relative to
controls) on these measures remained (p < .01) even after controlling for total sleep disturbance. While sleep
problems are common among young children with ADHD, these findings suggest that inattention and executive
dysfunction appear to be attributable to symptoms of ADHD rather than to sleep disturbance. The relationships
among sleep, ADHD symptoms, and neurobehavioral function in older children may show different patterns as a
function of the chronicity of disordered sleep.

Child Neuropsychol. 2015.

COMBINED COGNITIVE AND PARENT TRAINING INTERVENTIONS FOR ADOLESCENTS WITH ADHD AND THEIR MOTHERS: A
RANDOMIZED CONTROLLED TRIAL.

Steeger CM, Gondoli DM, Gibson BS, et al.

This study examined the individual and combined effects of two nonpharmacological treatments for attention
deficit/hyperactivity disorder (ADHD): Cogmed working memory training (CWMT) for adolescents and behavioral
parent training (BPT) for mothers. Ninety-one adolescents (ages 11nulll5) and their mothers were randomized
to one of four CWMT and BPT treatment and active control (placebo) group combinations of 5-week
interventions. At pre- and posttest, mothers and teachers completed rating forms, and adolescents completed
neuropsychological measures of working memory (WM). Individual intervention effects showed that treatment
CWMT significantly improved WM spans, whereas there were no significant differences for treatment or control
BPT on reports of parent-related outcomes. Combined treatment effects indicated an overall pattern of greatest
improvements for the control CWMT/treatment BPT group, as compared to the other three groups, on
adolescent WM deficit, behavioral regulation problems, and global executive deficit. Most significant effects for
outcomes were main effects of improvements over time. A combination of CWMT and BPT did not result in
increased treatment gains. However, potential effects of combined treatment may have been masked by greater
perceived benefits arising from lack of struggle in the nonadaptive, CWMT active control condition. Future
combined intervention research should focus on specific, theoretically driven WM deficits among individuals with
ADHD, should include possible adaptations to the standard CWMT program, should examine effectiveness of
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cognitive treatments combined with contextual interventions and should utilize appropriate control groups to fully
understand the unique and combined effects of interventions.

Child Neuropsychol. 2015.

EXECUTIVE AND ATTENTIONAL CONTRIBUTIONS TO THEORY OF MIND DEFICIT IN ATTENTION DEFICIT/HYPERACTIVITY
DISORDER (ADHD).

Mary A, Slama H, Mousty P, et al.

Attention deficit/hyperactivity disorder (ADHD) in children has been associated with attentional and executive
problems, but also with socioemotional difficulties possibly associated with deficits in Theory of Mind (ToM).
Socioemotional problems in ADHD are associated with more negative prognoses, notably interpersonal,
educational problems, and an increased risk of developing other psychiatric disorders that emphasize the need
to clarify the nature of their ToM deficits. In this study, we hypothesized that ToM dysfunction in children with
ADHD is largely attributable to their attentional and/or executive deficits. Thirty-one children with ADHD (8null12
years, 1Q > 85) and 31 typically developing (TD) children were assessed using executive functions (inhibition,
planning, and flexibility) and attentional tasks, as well as two advanced ToM tasks (Reading the Mind in the Eyes
and Faux Pas) involving different levels of executive control. Children with ADHD performed more poorly than
TD children in attentional, executive function, and ToM tasks. Linear regression analyses conducted in the
ADHD group indicated that inhibition scores predicted performance on the nullFaux Pasnull task the best, while
attention scores were the best for predicting performance on the Reading the Mind in the Eyes task. When
controlled for inhibition and attentional variables, ToM performance in children with ADHD was actually similar to
TD children. Contrarily, controlling for ToM scores did not normalize performance for inhibition and attentional
tasks in children with ADHD. This unidirectional relationship suggests that deficits in the EF and attentional
domains are responsible for ToM deficits in ADHD, which therefore may contribute to their socioemotional
difficulties.

Cogn Behav Pract. 2015.

NOVEL APPROACHES TO COGNITIVE-BEHAVIORAL THERAPY FOR ADULT ADHD.

Canu WH, Wymbs BT.

While in the past two decades attention-deficit/hyperactivity disorder (ADHD) has been recognized as a disorder
that persists into adulthood in most cases, the development of empirically supported therapies for affected
individuals beyond childhood has lagged considerably. Cognitive-behavioral therapy and related approaches,
however, lead the developing literature in this area, at least with regard to psychosocial interventions. The
articles in the current special series expand upon this existing work by demonstrating how treatment can (a) be
extended to adolescent and college student groups, (b) incorporate a romantic couples approach, (c)
productively add mindfulness as an active therapy component, and (d) engage clients in identifying and
adaptively weighing overly optimistic thoughts that may be all too common for those with ADHD. Each article
provides a theoretical and research review along with descriptions of interventions and case examples,
maximizing the utility for clinicians and researchers alike.

Cultural Diversity and Ethnic Minority Psychology. 2015.

UNDERSTANDING PARENTAL LOCUS OF CONTROL IN LATINO PARENTS: EXAMINATION OF CULTURAL INFLUENCES AND
HELP-SEEKING INTENTIONS FOR CHILDHOOD ADHD.

Lawton KE, Kapke TL, Gerdes AC.

Objective: To address the disparities that exist in utilization of mental health services for ADHD among Latino
families and to further our understanding of factors that influence parents' decisions to seek treatment for ADHD,
the goal of the current study was to examine parental locus of control (PLOC) in a community sample of Latino
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parents. Specifically, the current study investigated cultural influences on PLOC, as well as the influence of
PLOC on help-seeking.

Method: Seventy-four primarily Spanish-speaking, Latino parents of school-age children completed measures to
assess their help-seeking intentions, PLOC, and cultural orientation.

Results: Results indicated that U.S. mainstream orientation was associated with increased feelings of parental
control and decreased beliefs in fate/chance and several Latino cultural values were associated with increased
beliefs in fate/chance, and decreased feelings of parental efficacy and parental control. In addition, 2 PLOC
domains (e.g., parental efficacy and fate/chance) were associated with beliefs that the behaviors of a child with
ADHD would go away on their own.

Conclusions: Results highlight the need for interventions aimed at modifying parenting behavior to take parents'
cultural beliefs and values into account in order to accommodate and engage Latino families more effectively.

Dyslexia. 2015.

BEHAVIOURAL DIFFICULTIES THAT C0O-OCCUR WITH SPECIFIC WORD READING DIFFICULTIES: A UK POPULATION-
BASED COHORT STUDY.

Russell G, Ryder D, Norwich B, et al.

This study aimed to examine the association between specific word reading difficulties (SWRD) identified at age
7years using a discrepancy approach and subsequent dimensional measures of behavioural difficulties reported
by teachers and parents at age llyears. Behavioural problems were assessed using the Strengths and
Difficulties Questionnaire. Secondary analysis of a UK representative population-based sample of children
(n=12631) was conducted using linear regression models. There were 284 children (2.2%) identified with SWRD
at age 7years. Children with SWRD had significantly higher scores on all measures of behavioural difficulties in
unadjusted analysis. SWRD was associated with elevated behavioural difficulties at age 1lyears according to
parent report, and with greater emotional problems, hyperactivity and conduct issues according to teachers,
even after having controlled for baseline difficulties. These results were replicated for children with low reading
attainment, but no cognitive ability discrepancy. Categories of special educational need into which children with
SWRD were classed at school were varied. Given high rates of co-occurring behavioural difficulties, assessment
that identifies each individual child's specific functional, rather than categorical, difficulties is likely to be the most
effective way of providing classroom support.

Environ Health Perspect. 2015;123:271-76.

ENVIRONMENTAL LEAD EXPOSURE AND ATTENTION DEFCIT/HYPERACTIVITY DISORDER SYMPTOM DOMAINS IN A
COMMUNITY SAMPLE OF SOUTH KOREAN SCHOOL-AGE CHILDREN.

Hong S-B, Im M-H, Kim J-W, et al.

Background: Low-level environmental exposure to lead has been associated with both reduced intelligence and
symptoms of attention deficit/hyperactivity disorder (ADHD). However, few studies have estimated the
association of lead and intelligence independent of ADHD, and it is not clear from previous studies whether lead
is associated with both inattention and impulsivity ADHD symptoms. oBjectives: We estimated mutually adjusted
associations of environmental lead exposure with both intelligence and ADHD symptoms, and associations
between lead and specific ADHD-related domains.

Methods: Blood lead concentrations were measured in a general population of 1,001 children 8nullll years of
age. We used multivariable linear regression models to estimate associations of blood lead concentrations with
IQ scores, teacher and parent ratings of ADHD symptoms, and measures of inattention and impulsivity. Models
were adjusted for demographic variables and other environmental exposures (blood levels of mercury and
manganese, urinary concentrations of cotinine, phthalate metabolites, and bisphenol A).

Results: Associations of blood lead with lower 1Q and higher impulsivity were robust to adjustment for a variety
of covariates. When adjusted for demographic characteristics, other environmental exposures, and ADHD
symptoms or 1Q, a 10-fold increase in blood lead concentration was associated with lower Full-Scale 1Q
(null7.23; 95% CI: null13.39, null1.07) and higher parent- and teacher-rated hyperactivity/impulsivity scores
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(ADHD Rating Scale, 1.99; 95% CI: 0.17, 3.81 and 3.66; 95% CI: 1.18, 6.13, respectively) and commission
errors (Continuous Performance Test, 12.27; 95% CI: null0.08, 24.62). Blood lead was not signifcantly
associated with inattention in adjusted models.

Conclusions: Low-level lead exposure was adversely associated with intelligence in school-age children
independent of ADHD, and environmental lead exposure was selectively associated with impulsivity among the
clinical features of ADHD.

Eur Child Adolesc Psychiatry. 2015.

SEX-SPECIFIC AND TIME-DEPENDENT EFFECTS OF PRENATAL STRESS ON THE EARLY BEHAVIORAL SYMPTOMS OF ADHD:
A LONGITUDINAL STUDY IN CHINA.

Zhu P, Hao J-H, Tao R-X, et al.

There is increasing evidence that prenatal stressful life events (SLES) may be a potential risk factor for attention-
deficit hyperactivity disorder (ADHD), but the sex-specific and time-dependent effects of prenatal stress on
ADHD are less clear. In this prospective longitudinal study, data on prenatal SLEs during different stages of
gestation and indicators of buffers against stress, including maternal social support and avoidance coping, were
obtained from 1765 pregnhant women at 32 weeks of gestation. The behavioral symptoms of ADHD in children
aged 48null54 months were evaluated by reports from the parents. There were 226 children (12.8 %) above the
clinically significant cutoff for ADHD. After adjusting for potential confounders, boys whose mother experienced
severe SLEs in the second trimester had a significantly increased risk (OR = 2.41, 95 % CI. 1.03null5.66) of
developing ADHD symptoms compared with boys whose mothers did not experience severe SLEs at this time.
However, no significantly increased risk of ADHD symptoms was observed in girls born to mothers experienced
prenatal severe SLEs. Additionally, significant interaction effects of prenatal SLEs, social support and coping
style on ADHD symptoms were found in males. Boys whose mothers experienced severe SLEs during the
second trimester accompanied by a higher score for avoidance coping (OR = 3.31, 95 % CI: 1.13null9.70) or a
lower score for social support (OR = 4.39, 95 % CI: 1.05null18.31) were likely to be at a higher risk for ADHD
symptoms. The epidemiological evidence in this prospective follow-up study suggests that the effect of prenatal
SLEs on ADHD symptoms in offspring may depend on the timing of prenatal stress and may vary according to
the sex of the offspring.

Eur J Radiol. 2015.

ALTERED TEMPORAL FEATURES OF INTRINSIC CONNECTIVITY NETWORKS IN BOYS WITH COMBINED TYPE OF ATTENTION
DEFICIT HYPERACTIVITY DISORDER.

Wang X-H, Li L.

Purpose: Investigating the altered temporal features within and between intrinsic connectivity networks (ICNs)
for boys with attention-deficit/hyperactivity disorder (ADHD); and analyzing the relationships between altered
temporal features within ICNs and behavior scores.

Materials and methods: A cohort of boys with combined type of ADHD and a cohort of age-matched healthy
boys were recruited from ADHD-200 Consortium. All resting-state fMRI datasets were preprocessed and
normalized into standard brain space. Using general linear regression, 20 ICNs were taken as spatial templates
to analyze the time-courses of ICNs for each subject. Amplitude of low frequency fluctuations (ALFFs) were
computed as univariate temporal features within ICNs. Pearson correlation coefficients and node strengths were
computed as bivariate temporal features between ICNs. Additional correlation analysis was performed between
temporal features of ICNs and behavior scores.

Results: ADHD exhibited more activated network-wise ALFF than normal controls in attention and default mode-
related network. Enhanced functional connectivities between ICNs were found in ADHD. The network-wise ALFF
within ICNs might influence the functional connectivity between ICNs. The temporal pattern within posterior
default mode network (pDMN) was positively correlated to inattentive scores. The subcortical network, fusiform-
related DMN and attention-related networks were negatively correlated to Intelligence Quotient (IQ) scores.
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Conclusion: The temporal low frequency oscillations of ICNs in boys with ADHD were more activated than
normal controls during resting state; the temporal features within ICNs could provide additional information to
investigate the altered network patterns of ADHD.

Int J Psychiatry Clin Pract. 2015;19:18-23.

INTERNET ADDICTION IS RELATED TO ATTENTION DEFICIT BUT NOT HYPERACTIVITY IN A SAMPLE OF HIGH SCHOOL
STUDENTS.

Yilmaz S, Herguner S, Bilgic A, et al.

Objective. To assess the effects of attention-deficit/hyperactivity disorder (ADHD) symptom dimensions on
Internet addiction (IA) after controlling for Internet usage features among high school students.

Methods. This study consisted of 640 students (331 females and 309 males) ranging from 14 to 19 years of
age. The Internet Addiction Scale, the Conners-Wells' Adolescent Self-Report Scale-Short Form, and a personal
information form were completed by the participants. Statistical analyses were conducted for both sexes and the
total sample.

Results. According to the logistic regression analysis, attention deficit and playing online games were significant
predictors of IA in both sexes. Other predictors of IA included behavioral problems for females, total weekly
Internet usage time, and lifelong total Internet use for males. Hyperactivity and other Internet usage features did
not predict IA.

Conclusion. These results suggest that attention deficit and playing online games are important determinants of
IA in this age group.

JAMA Psychiatry. 2014;71:1299-300.

ATTENTION NETWORK HYPOCONNECTIVITY IN ADULTS DIAGNOSED AS HAVING ATTENTION-DEFICIT/ HYPERACTIVITY
DISORDER IN CHILDHOOD: TO THE EDITOR.

McCarthy H, Skokauskas N, FrodI| T.

J Affective Disord. 2015;178:149-59.

COMPARATIVE EFFICACY AND ACCEPTABILITY OF ATOMOXETINE, LISDEXAMFETAMINE, BUPROPION AND
METHYLPHENIDATE IN TREATMENT OF ATTENTION DEFICIT HYPERACTIVITY DISORDER IN CHILDREN AND ADOLESCENTS: A
META-ANALYSIS WITH FOCUS ON BUPROPION.

Stuhec M, Munda B, Svab V, et al.

Objectives There is a lack of comparative effectiveness research among attention deficit hyperactivity disorder
(ADHD) drugs in terms of efficacy and acceptability, where bupropion is compared with atomoxetine,
lisdexamfetamine and methylphenidate. The main aim of this work was to compare the efficacy and acceptability
of these drugs in children and adolescents using a metaanalysis.

Methods A literature search was conducted to identify double-blind, placebo-controlled, noncrossover studies of
ADHD. PubMed/Medline and Clinicaltrials.gov were searched. Comparative drug efficacy to placebo was
calculated based on the standardized mean difference (SMD), while the comparative drug acceptability (all
cause discontinuation) to placebo was estimated on the odds ratio (OR).

Results In total 28 trials were included in the meta-analysis. Efficacy in reducing ADHD symptoms compared to
placebo was small for bupropion (SMD=-0.32, 95% CI; -0.69, 0.05), while modest efficacy was shown for
atomoxetine (SMD=-0.68, 95% CI; -0.76, -0.59) and methylphenidate (SMD=-0.75, 95% CI; -0.98, -0.52) and
high efficacy was observed for lisdexamfetamine (SMD=-1.28, 95% CI; -1.84, -0.71). Compared to placebo
treatment discontinuation was statistically significantly lower for methylphenidate (OR=0.35, 95% ClI; 0.24, 0.52),
while it was not significantly different for atomoxetine (OR=0.91, 95% CI; 0.66, 1.24), lisdexamfetamine
(OR=0.60, 95% ClI, 0.22, 1.65), and bupropion (OR=1.64, 95% ClI; 0.5, 5.43).
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Limitations The heterogeneity was high, except in atomoxetine trials. The crossover studies were excluded.
The effect sizes at specific time points were not computed. Studies with comorbid conditions, except those
reporting on oppositional defiant disorder, were also excluded. All studies involving MPH were combined.
Conclusions The results suggest that lisdexamfetamine has the best benefit risk balance and has promising
potential for treating children and adolescents with ADHD. More research is needed for a better clinical
evaluation of bupropion.

J Affective Disord. 2015;176:171-75.

COMORBIDITY OF ADHD AND SUICIDE ATTEMPTS AMONG ADOLESCENTS AND YOUNG ADULTS WITH BIPOLAR DISORDER:
A NATIONWIDE LONGITUDINAL STUDY.

Lan W-H, Bai Y-M, Hsu J-W, et al.

Background Suicide is among the leading causes of death among people with bipolar disorder and has gained
substantial attention in the psychiatric and public health fields. However, the role of attention deficit hyperactivity
disorder (ADHD) in suicide among adolescents and young adults with bipolar disorder remains unknown.
Methods Using Taiwan's National Health Insurance Research Database, we identified 500 adolescents and
young adults from 2002 to 2008 aged between 15 and 24 years with bipolar disorder and ADHD. The sample
was matched according to age and sex with 1500 (1:3) patients with bipolar disorder only and observed until the
end of 2011. The patients who attempted suicide during the follow-up period were identified.

Results Adolescents and young adults with bipolar disorder and ADHD had a greater incidence of attempted
suicide than did those with bipolar disorder only (3.0% vs. 1.1%, p=0.005). After adjustment for demographic
factors and psychiatric comorbidities, a Cox regression analysis determined that ADHD was an independent risk
factor for attempted suicide (hazard ratio: 2.38, 95% confidence interval: 1.13-5.00) later in life among
adolescents and young adults with bipolar disorder.

Discussion Adolescents and young adults with bipolar disorder and ADHD had an increased likelihood of
attempted suicide compared with adolescents and young adults with bipolar disorder only. Further study is
required to investigate the possible pathophysiology among ADHD, bipolar disorder, and attempted suicide, and
to assess whether prompt intervention for ADHD may reduce the risk of attempted suicide.

J Autism Dev Disord. 2015;45:742-51.

EVIDENCE FOR SPECIFICITY OF MOTOR IMPAIRMENTS IN CATCHING AND BALANCE IN CHILDREN WITH AUTISM.

Ament K, Mejia A, Buhlman R, et al.

To evaluate evidence for motor impairment specificity in autism spectrum disorder (ASD) and attention
deficit/hyperactivity disorder (ADHD). Children completed performance-based assessment of motor functioning
(Movement Assessment Battery for Children: MABC-2). Logistic regression models were used to predict group
membership. In the models comparing typically developing and developmental disability (DD), all three MABC
subscale scores were significantly negatively associated with having a DD. In the models comparing ADHD and
ASD, catching and static balance items were associated with ASD group membership, with a 1 point decrease in
performance increasing odds of ASD by 36 and 39 %, respectively. Impairments in motor skills requiring the
coupling of visual and temporal feedback to guide and adjust movement appear specifically deficient in ASD.

Journal of Babol University of Medical Sciences. 2015;17:28-36.

COMPARISON OF THE NUTRITIONAL STATUS OF BOYS WITH AND WITHOUT ATTENTION DEFICIT HYPERACTIVITY DISORDER.
Mousavi P, Darabi M, Malek A, et al.

BACKGROUND AND OBJECTIVE: Attention deficit hyperactivity disorder (ADHD) is one of the most common
mental disorders in children. Nutritional deficiency may play a role in the etiology of this disorder. The purpose of
this study was to determine and compare the nutritional status (dietary intake and anthropometric indices) of
boys with and without ADHD.
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METHODS: This case-control study was conducted on 36 boys with ADHD (case group) and 37 normal children
(control group), aged 6-12 years. The case subjects were assesssed by an expert psychiatrist via clinical
evaluations and psychiatric questionnaires. Height, weight, and body mass index (BMI) of the subjects were
measured. Dietary intake was recorded, using a three-day food record (three non-consecutive days including
one holiday and two weekdays) and analyzed using Nutritionist IV software.

FINDINGS: The mean weight, height, and BMI values were higher in children with ADHD, compared to the
control group (p<0.05); the mean(plus or minus)SD of BMI was 17.28(plus or minus)2.44 in the case group and
15.14(plus or minus)2.34 in the control group (p<0.001). There was no significant difference in terms of energy,
macronutrient, or micronutrient intake between the two groups. However, folate and selenium intake in the two
groups was lower than the recommended dietary allowance.

CONCLUSION: The results showed no signifcant difference between the energy intake of children with ADHD
and healthy boys. However, boys with ADHD were taller and heavier than healthy subjects, and their BMI was
higher.

J Child Adolesc Psychopharmacol. 2015;25:182.

FEAR OF STIMULANT THERAPY FOR CHILDREN AND ADOLESCENTS WITH ATTENTION-DEFICIT/HYPERACTIVITY
DISORDER.

Johnson MR.

J Child Adolesc Psychopharmacol. 2015;25:180.
CARDIOVASCULAR SAFETY OF STIMULANTS IN CHILDREN WITH ATTENTION-DEFICIT/HYPERACTIVITY DISORDER.
Kiely B, Adesman A.

J Child Adolesc Psychopharmacol. 2015;25:176-79.

PHARMACOTHERAPEUTIC CHALLENGES IN TREATMENT OF A CHILD WITH "THE TRIAD" OF OBSESSIVE COMPULSIVE
DISORDER, ATTENTION-DEFICIT/HYPERACTIVITY DISORDER AND TOURETTE'S DISORDER.

Rice T, Coffey B.

J Clin Psychopharmacol. 2015;35:209-11.
ACUTE FOCAL DYSTONIC REACTION AFTER ACUTE METHYLPHENIDATE TREATMENT IN AN ADOLESCENT PATIENT.
Tekin U, Soyata AZ, Oflaz S.

J Psychiatr Res. 2015;62:92-100.

CHILDHOOD PREDICTORS OF ADOLESCENT AND YOUNG ADULT OUTCOME IN ADHD.

Cheung CHM, Rijdijk F, McLoughlin G, et al.

Background: Attention-deficit/hyperactivity disorder (ADHD) often persists into adulthood, but it remains unclear
which childhood factors predict future outcome.

Aim: To identify childhood predictors of ADHD outcome using both dimensional and categorical approaches.
Methods: 116 adolescents and young adults with childhood ADHD were followed up on average 6.6 years later.
ADHD outcome variables were interview-based parent-reported ADHD symptoms and impairment. Childhood
predictors included parent- and teacher-rated ADHD symptoms and co-occurring behaviours; actigraph
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measures of activity level; socio-economic status (SES); and cognitive measures previously associated with
ADHD.

Results: Of the sample, 79% continued to meet clinical criteria of ADHD in adolescence and young adulthood.
Higher parent-rated ADHD symptoms and movement intensity in childhood, but not teacher-rated symptoms,
predicted ADHD symptoms at follow up. Co-occurring symptoms of oppositional behaviours, anxiety, social and
emotional problems were also significant predictors, but these effects disappeared after controlling for ADHD
symptoms. 1Q and SES were significant predictors of both ADHD symptoms and impairment at follow up, but no
other cognitive measures significantly predicted outcome.

Conclusions: SES and IQ emerge as potential moderators for the prognosis of ADHD. Childhood severity of
ADHD symptoms, as measured by parent ratings and actigraph movement intensity, also predicts later ADHD
outcome. These factors should be considered when identifying ADHD children at most risk of poor long-term
outcomes and for the development of interventions to improve prognosis.

J Sport Health Sci. 2015;4:97-104.

THE EFFECT OF ACUTE EXERCISE ON COGNITIVE PERFORMANCE IN CHILDREN WITH AND WITHOUT ADHD.

Piepmeier AT, Shih C-H, Whedon M, et al.

Background: Attention deficit hyperactivity disorder (ADHD) is a common childhood disorder that affects
approximately 11% of children in the United States. Research supports that a single session of exercise benefits
cognitive performance by children, and a limited number of studies have demonstrated that these effects can
also be realized by children with ADHD. The purpose of this study was to examine the effect of acute exercise
on cognitive performance by children with and without ADHD.

Methods: Children with and without ADHD were asked to perform cognitive tasks on 2 days following treatment
conditions that were assigned in a random, counterbalanced order. The treatment conditions consisted of a 30-
min control condition on 1 day and a moderate intensity exercise condition on the other day.

Results: Exercise significantly benefited performance on all three conditions of the Stroop Task, but did not
significantly affect performance on the Tower of London or the Trail Making Test.

Conclusion: children with and without ADHD realize benefits in speed of processing and inhibitory control in
response to a session of acute exercise, but do not experience benefits in planning or set shifting.

J Am Acad Child Adolesc Psychiatry. 2015;54:275-82.

GROUP THERAPY FOR ADOLESCENTS WITH ATTENTION-DEFICIT/HYPERACTIVITY DISORDER: A RANDOMIZED CONTROLLED
TRIAL.

Vidal R, Castells J, Richarte V, et al.

Objective To determine the efficacy of group cognitive-behavioral therapy (CBT) on adolescents with attention-
deficit/hyperactivity disorder (ADHD) who were in pharmacological treatment but still had persistent symptoms.
Method We conducted a multicenter, randomized, rater-blinded, controlled trial between April 2012 and May
2014 in a cohort of 119 adolescents (15-21 years of age). Participants were randomly assigned to 12
manualized group CBT sessions (n = 45) or a waiting list control group (n = 44). Primary outcomes were
assessed by a blinded evaluator (ADHD Rating Scale [ADHD-RS], Clinical Global Impression Scale for Severity
[CGI-S], Global Assessment of Functioning [GAF]) before and after treatment, as well as by self-report and
parent informant ratings.

Results Of the initial 119 participants enrolled, 89 completed treatment. A mixed-effects model analysis revealed
that participants who were assigned to the group CBT sessions experienced significantly reduced ADHD
symptoms compared to the control group (ADHD-RS Adolescent: -7.46, 95% CIl = -9.56 to -5.36, p <.001, d =
7.5; ADHD-RS Parents: -9.11, 95% CI = -11.48 to -6.75, p <.001, d = 8.38; CGI-S Self-Report: -0.68, 95% CI = -
0.98 to -0.39, p <.001, d = 3.75; CGI-S Clinician: -0.79, 95% CI = -0.95 to -0.62, p <.001; d = 7.71). Functional
impairment decreased significantly in the CBT group according to parents (Weiss Functional Impairment Scale -
4.02, 95% CI = -7.76 to -0.29, p <.05, d = 2.29) and according to the blinded evaluator (GAF: -7.58, 95% CI = -
9.1t0-6.05, p <.001, d = 7.51).
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Conclusion Group CBT associated with pharmacological treatment is an efficacious intervention for reducing
ADHD symptoms and functional impairment in adolescents.

Clinical trial registration information - CBT Group for Adolescents With ADHD: a Randomized Controlled
Trial; http://clinicaltrials.gov/; NCT02172183.

J Am Acad Child Adolesc Psychiatry. 2015;54:164-74.

COGNITIVE TRAINING FOR ATTENTION-DEFICIT/HYPERACTIVITY DISORDER: META-ANALYSIS OF CLINICAL AND
NEUROPSYCHOLOGICAL OUTCOMES FROM RANDOMIZED CONTROLLED TRIALS.

Cortese S, Ferrin M, Brandeis D, et al.

Objective The authors performed meta-analyses of randomized controlled trials to examine the effects of
cognitive training on attention-deficit/hyperactivity disorder (ADHD) symptoms, neuropsychological deficits, and
academic skills in children/adolescents with ADHD.

Method The authors searched Pubmed, Ovid, Web of Science, ERIC, and CINAHAL databases through May
18, 2014. Data were aggregated using random-effects models. Studies were evaluated with the Cochrane risk of
bias tool.

Results Sixteen of 695 nonduplicate records were analyzed (759 children with ADHD). When all types of
training were considered together, there were significant effects on total ADHD (standardized mean difference
[SMD] = 0.37, 95% CI = 0.09-0.66) and inattentive symptoms (SMD = 0.47, 95% CI = 0.14-0.80) for reports by
raters most proximal to the treatment setting (i.e., typically unblinded). These figures decreased substantially
when the outcomes were provided by probably blinded raters (ADHD total: SMD = 0.20, 95% CI = 0.01-0.40;
inattention: SMD = 0.32, 95% CI = -0.01 to 0.66). Effects on hyperactivity/impulsivity symptoms were not
significant. There were significant effects on laboratory tests of working memory (verbal: SMD = 0.52, 95% CI =
0.24-0.80; visual: SMD = 0.47, 95% CI = 0.23-0.70) and parent ratings of executive function (SMD = 0.35, 95%
Cl = 0.08-0.61). Effects on academic performance were not statistically significant. There were no effects of
working memory training, specifically on ADHD symptoms. Interventions targeting multiple neuropsychological
deficits had large effects on ADHD symptoms rated by most proximal assessors (SMD = 0.79, 95% CI = 0.46-
1.12).

Conclusion Despite improving working memory performance, cognitive training had limited effects on ADHD
symptoms according to assessments based on blinded measures. Approaches targeting multiple
neuropsychological processes may optimize the transfer of effects from cognitive deficits to clinical symptoms.

J Am Acad Child Adolesc Psychiatry. 2015;54:322-27.

SHARED GENETIC INFLUENCES BETWEEN ATTENTION-DEFICIT/HYPERACTIVITY DISORDER (ADHD) TRAITS IN CHILDREN
AND CLINICAL ADHD.

Stergiakouli E, Martin J, Hamshere ML, et al.

Objective Twin studies and genome-wide complex trait analysis (GCTA) are not in agreement regarding
heritability estimates for behavioral traits in children from the general population. This has sparked a debate on
the possible difference in genetic architecture between behavioral traits and psychiatric disorders. In this study,
we test whether polygenic risk scores associated with variation in attention-deficit/hyperactivity disorder (ADHD)
trait levels in children from the general population predict ADHD diagnostic status and severity in an independent
clinical sample.

Method Single nucleotide polymorphisms (SNPs) with p <.5 from a genome-wide association study of ADHD
traits in 4,546 children (mean age, 7 years 7 months) from the Avon Longitudinal Study of Parents and Children
(ALSPAC; general population sample) were selected to calculate polygenic risk scores in 508 children with an
ADHD diagnosis (independent clinical sample) and 5,081 control participants. Polygenic scores were tested for
association with case-control status and severity of disorder in the clinical sample.

Results Increased polygenic score for ADHD traits predicted ADHD case-control status (odds ratio = 1.17 [95%
Cl = 1.08-1.28], p =.0003), higher ADHD symptom severity ((beta) = 0.29 [95% CI = 0.04-0.54], p = 0.02), and
symptom domain severity in the clinical sample.

17



NEWSLETTER — ADHD marzo 2015

Conclusion This study highlights the relevance of additive genetic variance in ADHD, and provides evidence
that shared genetic factors contribute to both behavioral traits in the general population and psychiatric disorders
at least in the case of ADHD.

J Am Acad Child Adolesc Psychiatry. 2015;54:263-74.

EFFECTIVENESS OF A TELEHEALTH SERVICE DELIVERY MODEL FOR TREATING ATTENTION-DEFICIT/HYPERACTIVITY
DISORDER: A COMMUNITY-BASED RANDOMIZED CONTROLLED TRIAL.

Myers K, Vander SA, Zhou C, et al.

Objective To test the effectiveness of a telehealth service delivery model for the treatment of children with
attention-deficit/hyperactivity disorder (ADHD) that provided pharmacological treatment and caregiver behavior
training.

Method The Children's ADHD Telemental Health Treatment Study (CATTS) was a randomized controlled trial
with 223 children referred by 88 primary care providers (PCPs) in 7 communities. Children randomized to the
experimental telehealth service model received 6 sessions over 22 weeks of combined pharmacotherapy,
delivered by child psychiatrists through videoconferencing, and caregiver behavior training, provided in person
by community therapists who were supervised remotely. Children randomized to the control service delivery
model received treatment with their PCPs augmented with a telepsychiatry consultation. Outcomes were
diagnostic criteria for ADHD and oppositional defiant disorder (ODD) and role performance on the Vanderbilt
ADHD Rating Scale (VADRS) completed by caregivers (VADRS-Caregivers) and teachers (VADRS-Teachers)
and impairment on the Columbia Impairment Scale-Parent Version (CIS-P). Measures were completed at 5
assessments over 25 weeks.

Results Children in both service models improved. Children assigned to the telehealth service model improved
significantly more than children in the augmented primary care arm for VADRS-Caregiver criteria for inattention
((chi)2[4] = 19.47, p <.001), hyperactivity ((chi)2[4] = 11.91, p =.02), combined ADHD ((chi)2[4] = 14.90, p
=.005), ODD ((chi)2[4] = 10.05, p =.04), and VADRS-Caregiver role performance ((chi)2 [4] = 12.40, p =.01) and
CIS-P impairment ((chi)2[4] = 20.52, p <.001). For the VADRS-Teacher diagnostic criteria, children in the
telehealth service model had significantly more improvement in hyperactivity ((chi)2[4] = 11.28, p =.02) and
combined ADHD ((chi)2[4] = 9.72, p =.045).

Conclusion The CATTS trial demonstrated the effectiveness of a telehealth service model to treat ADHD in
communities with limited access to specialty mental health services.

Clinical trial registration information - Children's Attention Deficit Disorder With Hyperactivity (ADHD)
Telemental Health Treatment Study; http://clinicaltrials.gov; NCT00830700.

J Am Acad Child Adolesc Psychiatry. 2015;54:62-70.

TREATMENT OF CHILDREN WITH ATTENTION-DEFICIT/HYPERACTIVITY DISORDER (ADHD) AND IRRITABILITY: RESULTS
FROM THE MULTIMODAL TREATMENT STUDY OF CHILDREN WITH ADHD (MTA).

De La Cruz LF, Simonoff E, McGough JJ, et al.

Objective: Clinically impairing irritability affects 25% to 45% of children with attention-deficit/hyperactivity
disorder (ADHD); yet, we know little about what interventions are effective in treating children with ADHD and co-
occurring irritability. We used data from the Multimodal Treatment Study of Children With ADHD (MTA) to
address 3 aims: to establish whether irritability in children with ADHD can be distinguished from other symptoms
of oppositional defiant disorder (ODD); to examine whether ADHD treatment is effective in treating irritability; and
to examine how irritability influences ADHD treatment outcomes.
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Neurocase. 2015.

THE EFFECT OF METHYLPHENIDATE ON SUSTAINED ATTENTION AMONG ADOLESCENTS WITH ATTENTION-DEFICIT
HYPERACTIVITY DISORDER.

Lufi D, Bassin-Savion S, Rubel L.

Twenty-seven adolescents diagnosed as having attention-deficit hyperactivity disorder (ADHD) were tested twice
with a computerized MATH-CPT (mathematics continuous performance test). In one administration, the
participants took medication (methylphenidate, MPH) 1.5 hr before being tested. In another administration, the
MATH-CPT was administered without the medication. Treatment with MPH improved the nulloverall attention
levelnull and in measures of nullreaction timenull and nullimpulsivity.null MPH did not improve the performance
in the four measures of sustained attention. Knowing that treatment with MPH does not improve sustained
attention can be helpful in reaching a decision of whether or not a child should be treated with MPH.

Neurolmage Clin. 2015;7:653-60.

ADHD SEVERITY IS ASSOCIATED WITH WHITE MATTER MICROSTRUCTURE IN THE SUBGENUAL CINGULUM.

Cooper M, Thapar A, Jones DK.

Aims This analysis examined hypothesised associations between microstructural attributes in specific white
matter (WM) tracts selected a priori and measures of clinical variability in adolescents with a diagnosis of
attention deficit hyperactivity disorder (ADHD). Firstly, associations were explored between WM microstructure
and ADHD severity in the subgenual cingulum. Secondly, to ensure that tract-specific approaches afforded
enhanced rather than differential sensitivity, associations were measured between WM microstructure and
autistic traits in the right corticospinal tract based on results of a previously-published voxelwise analysis.
Methods 40 right-handed males aged 14-18 years (19 with DSM-IV combined type ADHD and 21 healthy
controls) underwent a 60 direction diffusion MRI scan. Clinical ADHD and autism variation were assessed by
validated questionnaires. Deterministic tractography based on spherical deconvolution methods was used to
map the subgenual cingulum and corticospinal tract.

Results Fractional anisotropy was positively correlated and radial diffusivity was negatively correlated with a)
ADHD severity in the left subgenual cingulum and b) autistic traits in the inferior segment of the right
corticospinal tract. No case-control differences were found.

Conclusions Results shed light on possible anatomical correlates of ADHD severity and autistic symptoms in
pathways which may be involved in the ADHD phenotype. They provide further evidence that tract-specific
approaches may a) reveal associations between microstructural metrics and indices of phenotypic variability
which would not be detected using voxelwise approaches, and b) provide improved rather than differential
sensitivity compared to voxelwise approaches.

NeuroMol Med. 2015.

CIRCULATING MICRORNA LET-7D IN ATTENTION-DEFICIT/HYPERACTIVITY DISORDER.

Wu LH, Peng M, Yu M, et al.

Up to date, there has been no molecular signature available in the clinical practice for attention-
deficit/hyperactivity disorder (ADHD). To investigate circulating miRNA let-7d significance in ADHD, we
investigated serum miRNA let-7d in 35 newly diagnosed ADHD subjects who were randomly selected from 406
patients out of 7450 children, paired with gender- and age-matched control through casenullcontrol study. We
observed that circulating miRNA let-7d was significantly higher in ADHD subjects than in control (p < 0.05).
Higher circulation level of miRNA let-7d was significantly associated with ADHD (odds ratio 16.7; 95 %
confidence, p < 0.05). Meanwhile, serum galectin-3 level was down-regulated in ADHD subjects and the
subjects with low galectin-3 expression accounted for 66 % in ADHD. The difference of the serum galectin-3
levels between ADHD and non-ADHD groups reached significance (p < 0.05). In 1-year follow-up, a significantly
higher rate of clinical improvement was noted in subjects with low level of circulating miRNA let-7d (p < 0.05)
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than those with high level of circulating miRNA let-7d. Our data demonstrated that miRNA let-7d was elevated in
the serum of ADHD subjects, which might be a novel, useful molecule signature for ADHD.

Neuropsychiatria i Neuropsychologia. 2014;9:120-26.

NEUROANATOMICAL AND FUNCTIONAL CORRELATES OF ATTENTION DEFICIT/HYPERACTIVITY DISORDER IN THE LIGHT OF
TWO DEVELOPMENTAL MODELS: DEVIANT BRAIN MATURATION VS. DEVELOPMENTAL LAG.

Giertuga KA, Cybulska-Klosowicz A.

Attention deficit/hyperactivity disorder (ADHD) is one of the most common neurodevelopmental disorders among
children. Worldwide prevalence of ADHD is estimated as about 5% of school-age children. ADHD is
characterized by developmentally inappropriate levels of inattention, hyperactivity and impulsivity. Investigations
on the etiology of ADHD highlight its heterogeneity and complexity. Many studies have examined its neuronal
correlates. The most commonly used methods investigating the neurobiological basis of ADHD are EEG and
fMRI/ sMRI. Results obtained with these methods have indicated altered brain activity and structure in ADHD
subjects as compared to healthy children. Recent research indicates that ADHD is related to some
developmental trends, since its symptoms change greatly over time. Nevertheless, there are divergent opinions
whether ADHD is related to deviation in brain maturation or to maturation lag. The deviant brain maturation
model assumes that the process of maturation is altered and leads to permanent impairment in ADHD subjects'
brain anatomy and functionality. On the other hand, there are studies suggesting that ADHD is related to a lag in
brain maturation. They assume that this pathological behavior is related to postponed maturation processes and
that these will equalize to the level of healthy subjects when children become adults. This paper reviews the
most recent reports concerning ADHD neuroimaging and interprets them in the context of the two above
mentioned theories of ADHD.

Nord J Psychiatry. 2015;69:216-23.

VALIDATION OF THE WORLD HEALTH ORGANIZATION ADULT ADHD SELF-REPORT SCALE FOR ADOLESCENTS.

Sonnby K, Skordas K, Olofsdotter S, et al.

Background: The World Health Organization Adult ADHD Self Report Scale (ASRS) is a widely used diagnostic
tool for assessment of attention-deficit hyperactivity disorder (ADHD) symptoms in clinical psychiatry in Sweden.
The ASRS consists of 18 questions, the first six of which can be used as a short screening version (ASRS-S).
There is a version for adolescent - SASRS-Adolescent (ASRS-A) - and the corresponding screening version
(ASRS-A-S), which has not been validated to date.

Aim: The aim was to validate the ASRS-A and the ASRS-A-S for use in adolescent clinical populations.
Methods: Adolescent psychiatric outpatients (n = 134, mean age 15 years, 40% boys) reported on the ASRS-A,
and were interviewed with the Kiddie Schedule of Affective Disorders and Schizophrenia (K-SADS), a semi-
structured interview, together with a parent.

Results: Internal consistency was 0.79 for the ASRS-A-S and 0.92 for the ASRS-A (Cronbach's alpha). Internal
consistency values were 0.79 and 0.87 for the inattention subscale, and 0.68 and 0.89 for the hyperactivity
subscale, respectively. Concurrent validity values, measured with Spearman's correlation coefficient, between
the total K-SADS ADHD symptom severity score and the sum of ASRS-A-S and ASRS-A total scores were 0.51
and 0.60, respectively. Psychometric properties of the ASRS-A-S and the ASRS-A were: sensitivity 74% and
79%; negative predictive value 81% and 84%; specificity 59% and 60%; and positive predictive value 49% and
51%, respectively. Both versions showed better properties for girls than for boys.

Conclusion: Both the ASRS-A-S and the ASRS-A showed promising psychometric properties for use in
adolescent clinical populations.
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Pediatrics. 2015;135:e672-e677.

MEDICAL AUGMENTATION OF LABOR AND THE RISK OF ADHD IN OFFSPRING: A POPULATION-BASED STUDY.

Henriksen L, Wu CS, Secher NJ, et al.

BACKGROUND AND OBJECTIVE: Oxytocin for labor augmentation is widely used in obstetric care in Western
countries. Two recent, smaller studies found opposing results regarding the association between prenatal
exposure to oxytocin for labor augmentation and attentiondeficit/ hyperactivity disorder (ADHD). In Denmark,
oxytocin is the medication used for nearly all medical augmentations of labor, and we examined the association
between medical augmentation of labor and ADHD in a large cohort study based on national register data.
METHODS: All singletons born after spontaneous onset of labor in Denmark between 2000 and 2008 (N = 546
146) were included in the study. Data from the Danish Medical Birth Registry on medical augmentation of labor
(yes/no) were used to identify exposed children. ADHD was defined based on the diagnostic codes of
International Classification of Diseases, 10th Revision, for hyperkinetic disorder and information on dispensed
ADHD medication. A multivariate proportional hazards regression model was used to test the association.
RESULTS: Among 546 146 deliveries, 26% included medical augmentation of labor, and 0.9% of the children
were identified as having ADHD (n = 4617). We found no association between augmentation of labor and ADHD
in the offspring (hazard ratio: 1.05 [95% confidence interval: 0.98-1.13]).

CONCLUSIONS: Our study does not support an association between medical augmentation of labor and ADHD
in the child.

Psychiatr Genet. 2015;25:59-70.

COPY NUMBER VARIANTS IN ATTENTION-DEFICIT HYPERACTIVE DISORDER: IDENTIFICATION OF THE 15Q13 DELETION AND
ITS FUNCTIONAL ROLE.

Valbonesi S, Magri C, Traversa M, et al.

Objectives Evidence has supported a role for rare copy number variants in the etiology of attention-deficit
hyperactivity disorder (ADHD), in particular, the region 15q13, which is also a hot spot for several
neuropsychiatric disorders. This region spans several genes, but their role and the biological implications remain
unclear.

Methods We carried out, for the first time, an analysis of the 15q13 region in an Italian cohort of 117 ADHD
patients and 77 controls using the MLPA method, confirmed by a genome single-nucleotide polymorphism array.
In addition, we probed for downstream effects of the 15913 deletions on gene expression by carrying out a
transcriptomic analysis in blood.

Results We found 1513 deletions in two ADHD patients and identified 129 genes as significantly dysregulated
in the blood of the two ADHD patients carrying 15913 deletions compared with ADHD patients without 15913
deletions. As expected, genes in the deleted region (KLF13, MTMR10) were downregulated in the two patients
with deletions. Moreover, a pathway analysis identified apoptosis, oxidation reduction, and immune response as
the mechanisms that were altered most significantly in the ADHD patients with 15913 deletions. Interestingly, we
showed that deletions in KLF13 and CHRNA?Y influenced the expression of genes belonging to the same
immune/inflammatory and oxidative stress signaling pathways.

Conclusion Our findings are consistent with the presence of 15913 deletions in Italian ADHD patients. More
interestingly, we show that pathways related to immune/inflammatory response and oxidative stress signaling
are affected by the deletion of KFL13 and CHRNA7. Because the phenotypic effects of 15q13 are pleiotropic,
our findings suggest that there are shared biologic pathways among multiple neuropsychiatric conditions.

Psychiatry Clin Neurosci. 2015;69:161-70.

INCREASED PREFRONTAL HEMODYNAMIC CHANGE AFTER ATOMOXETINE ADMINISTRATION IN PEDIATRIC ATTENTION-
DEFICIT/HYPERACTIVITY DISORDER AS MEASURED BY NEAR-INFRARED SPECTROSCOPY.

OtaT, lida J, Nakanishi Y, et al.

Aim Atomoxetine, approved in Japan for the treatment of pediatric attention-deficit/hyperactivity disorder (ADHD)
in April 2009, is a nonstimulant that is thought to act presynaptically via the inhibition of norepinephrine reuptake.
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Near-infrared spectroscopy is a non-invasive optical tool that can be used to study oxygenation and
hemodynamic changes in the cerebral cortex. The present study examined the effects of a clinical dose of
atomoxetine on changes in prefrontal hemodynamic activity in children with ADHD, as measured by near-
infrared spectroscopy using the Stroop Color-Word Task.

Methods Ten children with ADHD participated in the present study. We used 24-channel near-infrared
spectroscopy to measure the relative concentrations of oxyhemoglobin in the frontal lobes of participants in the
drug-naive condition and those who had received atomoxetine for 8 weeks. Measurements were conducted
every 0.1 s during the Stroop Color-Word Task. We used the ADHD Rating Scale-1V-Japanese version (Home
Version) to evaluate ADHD symptoms.

Results We found a significant decrease in ADHD Rating Scale-IV-Japanese version scores, from 30.7 to 22.6
(P = 0.003). During the Stroop Color-Word Task, we found significantly higher levels of oxyhemoglobin changes
in the prefrontal cortex of participants in the atomoxetine condition compared with those in the drug-naive
condition.

Conclusions This increase in oxyhemoglobin changes might indicate an intensified prefrontal hemodynamic
response induced by atomoxetine. Near-infrared spectroscopy is a sensitive tool for measuring the
pharmacological effects of atomoxetine in children with ADHD.

Psychiatry Res Neuroimaging. 2015.

ABNORMALITIES OF STRUCTURAL COVARIANCE NETWORKS IN DRUG-NAIVE BOYS WITH ATTENTION DEFICIT
HYPERACTIVITY DISORDER.

Li X, Cao Q, Pu F, et al.

The aim of this study is to investigate whether the anatomical organization of large-scale brain systems would
change in ADHD patients compared to healthy controls. We utilized a structural covariance network (SCN)
mapping approach to investigate large-scale networks in 30 drug-naive ADHD boys and 30 gender- and age-
matched controls. The regions showing significant between-group differences in gray matter (GM) volume were
defined as seed regions of interest. Then, the SCNs derived from these seeds were statistically compared
between ADHD and controls. Significant regional GM volume decreases (P<0.05, corrected) were observed in
the right insula and the right orbito-frontal cortex (OFC) in ADHD relative to controls. Both SCNs derived from
these two seeds showed more localized topology in ADHD group. Furthermore, significantly decreased structural
connectivity were found between insula and right hippocampus, bilateral olfactory cortex, and between OFC and
bilateral caudate nucleus (P<0.05, corrected) in ADHD group. Significantly increased association was observed
between insula and left middle temporal gyrus (P<0.05, corrected) in ADHD group. Taken together, our results
reveal abnormal regional brain anatomy as well as aberrant structural covariance networks in ADHD, supporting
previous findings of dysfunction in distributed network organization in patients with ADHD.

Psychiatry Res Neuroimaging. 2015.

RELATIONSHIP BETWEEN WHITE MATTER MICROSTRUCTURE ABNORMALITIES AND ADHD SYMPTOMATOLOGY IN
ADOLESCENTS.

Witt ST, Stevens MC.

The present study sought to evaluate whether white matter microstructure abnormalities observed in a cohort of
adolescents with attention-deficit/hyperactivity disorder (ADHD) have specific relationships with either or both
Hyperactivity/Impulsivity and Inattentive ADHD symptom domains that would support a dimensional view of
ADHD as adopted in the DSM-V. Diffusion tensor imaging (DTI) data were acquired on 22 adolescents
diagnosed with ADHD. Multiple regression analyses were performed to determine whether scalar DTI measures
in 13 tracts-of-interest demonstrated meaningful associations with Hyperactivity/Impulsivity or Inattentive
symptom severity. Fractional anisotropy and radial diffusivity measures of white matter integrity exhibited
significant linear relationships with Hyperactivity/Impulsivity and Inattentive symptom severity. However, only
radial diffusivity in the right superior longitudinal fasciculus was specifically linked to Inattentive symptom severity
and not Hyperactivity/Impulsivity symptom severity. Our results provide preliminary evidence that symptom
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domains in ADHD are linked to neuroanatomical substrates and confirm the value in examining ADHD from a
dimensional perspective.

Psychiatry Res. 2015;226:425-33.

ASSOCIATION OF NOREPINEPHRINE TRANSPORTER (NET, SLC6A2) GENOTYPE WITH ADHD-RELATED PHENOTYPES:
FINDINGS OF A LONGITUDINAL STUDY FROM BIRTH TO ADOLESCENCE.

Hohmann S, Hohm E, Treutlein J, et al.

Variation in the gene encoding for the norepinephrine transporter (NET, SLC6A2) has repeatedly been linked
with ADHD, although there is some inconsistency regarding the association with specific genes. The variants for
which most consistent association has been found are the NET variants rs3785157 and rs28386840. Here, we
tested for their association with ADHD diagnosis and ADHD-related phenotypes during development in a
longitudinal German community sample. Children were followed from age 4 to age 15, using diagnostic
interviews to assess ADHD. Between the ages of 8 and 15 years, the Child Behavior Checklist (CBCL) was
administered to the primary caregivers. The continuous performance task (CPT) was performed at age 15.
Controlling for possible confounders, we found that homozygous carriers of the major A allele of the functional
promoter variant rs28386840 displayed a higher rate of ADHD lifetime diagnosis. Moreover, homozygous
carriers of the minor T allele of rs3785157 were more likely to develop ADHD and showed higher scores on the
CBCL externalizing behavior scales. Additionally, we found that individuals heterozygous for rs3785157 made
fewer omission errors in the CPT than homozygotes. This is the first longitudinal study to report associations
between specific NET variants and ADHD-related phenotypes during the course of development.

Psychiatry Res. 2015;226:515-16.

FASTING BLOOD GLUCOSE AND HBA1C IN CHILDREN WITH ADHD.

Lindblad F, Eickhoff M, Forslund AH, et al.

Reports of hypocortisolism and overweight in pediatric ADHD motivate an investigation of blood glucose
regulation in this group. Fasting blood glucose and HbAlc were investigated in 10 children (10-15 years) with
ADHD and 22 comparisons. Fasting blood glucose was similar in both groups. HbAlc values were higher in the
ADHD-group. BMI-SDS was also higher in the ADHD-group but did not predict HbAlc. The results suggest an
association between ADHD and an altered blood glucose homeostasis.

Psychiatry Res. 2015;226:507-12.

MATERNAL PSYCHIATRIC HISTORY IS ASSOCIATED WITH THE SYMPTOM SEVERITY OF ADHD IN OFFSPRING.

Lopez SF, Aguado-Gracia J, Mundo-Cid P, et al.

Controversy exists about the role of parent psychopathology in persistence and severity of attention deficit
hyperactivity disorder (ADHD) symptoms in their children. Here we aimed to analyse the potential association
between the severity of ADHD symptoms in children and the presence of psychiatric and ADHD symptoms in
their biological parents. Seventy-three triads of children and their parents who were in active treatment for their
diagnosed ADHD were evaluated in our Child and Adolescent Mental Health Centers. The mental health of the
parents was also assessed. The general psychopathology of the parents was evaluated using the Symptom
Checklist-90-R (SCL-90-R), and symptoms of hyperactivity were examined using the Adult ADHD Self-Report
Scale (ASRS v.1.1). The severity of symptoms in children was assessed using the ADHD Rating Scale-IV
(ADHD-RS-IV). Variables that could have affected the clinical development of ADHD such as sex, evolution time,
age, academic level and the presence of comorbidities were controlled. The severity of the symptoms in children
with ADHD was significantly related to the psychiatric history of their mother, the younger age of the child and
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the presence of a comorbid conduct disorder in the child. We discussed the importance of screening for parental
psychopathology in clinical practice.

Psychol Assess. 2015.

DISC PREDICTIVE SCALES (DPS): FACTOR STRUCTURE AND UNIFORM DIFFERENTIAL ITEM FUNCTIONING ACROSS
GENDER AND THREE RACIAL/ETHNIC GROUPS FOR ADHD, CONDUCT DISORDER, AND OPPOSITIONAL DEFIANT
DISORDER SYMPTOMS.

Wiesner M, Windle M, Kanouse DE, et al.

The factor structure and potential uniform differential item functioning (DIF) among gender and three racial/ethnic
groups of adolescents (African American, Latino, White) were evaluated for attention deficit/hyperactivity
disorder (ADHD), conduct disorder (CD), and oppositional defiant disorder (ODD) symptom scores of the DISC
Predictive Scales (DPS; Leung et al., 2005; Lucas et al., 2001). Primary caregivers reported on DSM-IV ADHD,
CD, and ODD symptoms for a probability sample of 4,491 children from three geographical regions who took
part in the Healthy Passages study (mean age = 12.60 years, SD = 0.66). Confirmatory factor analysis indicated
that the expected 3-factor structure was tenable for the data. Multiple indicators multiple causes (MIMIC)
modeling revealed uniform DIF for three ADHD and 9 ODD item scores, but not for any of the CD item scores.
Uniform DIF was observed predominantly as a function of child race/ethnicity, but minimally as a function of child
gender. On the positive side, uniform DIF had little impact on latent mean differences of ADHD, CD, and ODD
symptomatology among gender and racial/ethnic groups. Implications of the findings for researchers and
practitioners are discussed.

Psychol Assess. 2015.

INTEGRATION OF SYMPTOM RATINGS FROM MULTIPLE INFORMANTS IN ADHD DIAGNOSIS: A PSYCHOMETRIC MODEL
WITH CLINICAL UTILITY.

Martel MM, Schimmack U, Nikolas M, et al.

The Diagnostic and Statistical Manual of Mental Disorder-Fifth Edition explicitly requires that attention-
deficit/hyperactivity disorder (ADHD) symptoms should be apparent across settings, taking into account reports
from multiple informants. Yet, it provides no guidelines how information from different raters should be combined
in ADHD diagnosis. We examined the validity of different approaches using structural equation modeling (SEM)
for multiple-informant data. Participants were 725 children, 6 to 17 years old, and their primary caregivers and
teachers, recruited from the community and completing a thorough research-based diagnostic assessment,
including a clinician-administered diagnostic interview, parent and teacher standardized rating scales, and
cognitive testing. A best-estimate ADHD diagnosis was generated by a diagnostic team. An SEM model
demonstrated convergent validity among raters. We found relatively weak symptom-specific agreement among
raters, suggesting that a general average scoring algorithm is preferable to symptom-specific scoring algorithms
such as the "or" and "and" algorithms. Finally, to illustrate the validity of this approach, we show that averaging
makes it possible to reduce the number of items from 18 items to 8 items without a significant decrease in
validity. In conclusion, information from multiple raters increases the validity of ADHD diagnosis, and averaging
appears to be the optimal way to integrate information from multiple raters.

Research Journal of Pharmaceutical, Biological and Chemical Sciences. 2015;6:13-18.

PREVALENCE OF ATTENTION DEFICIT HYPERACTIVITY DISORDER.

Badpa S, Hosseinian T, Zarin F.

Attention deficit hyperactivity disorder (ADHD) is a syndrome in early childhood recognized as an important
social-medical problem that appears with symptoms such as hyperactivity, impulsivity, inattention, perception,
cognition and behavioral disturbances. The symptoms effect on patient personal and social functioning. Studies
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show greater impairment among boys than in girls, that with negligence in treating, the disease will continue into
adulthood.

Rev Neurol. 2015;60:S75-S80.

NEUROFUNCTIONAL DIFFERENCES IN THE P300 FREQUENCY FOR MULTI-SENSORY STIMULATION IN KIDS WITH ATTENTION
DEFICIT HYPERACTIVITY DISORDER.

Soria-Claros AM, Serrano |, Serra A, et al.

Introduction. Attention deficit/hyperactivity disorder (ADHD) is characterized by inattention, motor hyperactivity,
impulsivity, or a combination of all. The P300 is a non-invasive neurophysiological that has shown its
effectiveness to detect differences between subjects with ADHD but results are not yet conclusive.

Aim. To assess brain information processing by the P300 component, auditory, visual and tactile modality in
children with ADHD. Subjects and methods. The P300 components auditory, visual and tactile 17 children with
ADHD (11 combined and 7 inattentive) and 15 control children aged between 7 and 10 years were recorded.
Results. In response reaction times found a more pronounced trend in the auditory and visual time but not
statistically significant in any of the three responses. In the error rate increased in children with ADHD compared
to the control group. Children with ADHD have a significant increase in latency of visual P300 wave while there
is no significant decrease in tactile and auditory P 300. We found increased cortical areas in the P300
component in children with ADHD during visual and auditory test, but not touch.

Conclusions. Our results support the hypothesis of the existence of increased brain areas during auditory and
visual sensory processing in ADHD group, except for tactile stimulation happens otherwise.

Rev Neurol. 2015;60:S69-S74.

EMOTIONAL SELF-REGULATION IN INFANTILE ATTENTION DEFICIT HYPERACTIVITY DISORDER AND P300 EVOKED
POTENTIALS.

Roca P, Mulas F, Ortiz-Sanchez P, et al.

Introduction. The difficulties that patients with attention deficit hyperactivity disorder (ADHD) have when it
comes to emotional regulation have aroused a great deal of interest in recent years and there is a line of
research working on the identification of the neurophysiological correlates.

Aims. To analyse measures of emotional functioning and their correlation with the P300 component in a sample
of children with ADHD with and without treatment.

Patients and methods. The sample was made up of 71 children with ADHD, almost half of whom were taking
some form of medication. The auditory potential P300 was analysed. The parents filled in a scale to assess
executive behaviour at home, the Behaviour Rating Inventory of Executive Function (BRIEF), which the
emotional self-regulation index and the emotional expression scale were taken from.

Results. Significant correlations were found between the amplitude of the P300 and the emotional self-
regulation index from the version of the BRIEF for preschoolers, and a relation was observed between P300
latency and the severity of the symptoms.

Conclusions. The results highlight the usefulness of evoked potentials for the study of executive correlates and
associated conditions in the day-to-day functioning of children with ADHD.

Rev Neurol. 2015;60:5115-S120.

COGNITIVE-BEHAVIOURAL GUIDANCE INTERVENTIONS IN ADOLESCENTS WITH ATTENTION DEFICIT HYPERACTIVITY
DISORDER.

Valls-Llagostera C, Vidal R, Abad A, et al.

Introduction. Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder that may become
manifest at any time in life. In 50-70% of children diagnosed with the disorder it presents in adolescence. Young
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people with ADHD have high rates of comorbidity with other psychiatric disorders and a high degree of functional
compromise.

Aims. To review the literature on cognitive-behavioural interventions that have been applied to the treatment of
ADHD in adolescence.

Development. The studies that have been conducted on psychological treatment to date were reviewed, and
the interventions were classified into: psychosocial treatments, mindfulness therapy and cognitive-behavioural
treatment (individual and in groups). The only study on cognitive-behavioural therapy for adolescents with ADHD
is also reviewed, as well as a new intervention protocol for application to groups designed at the Hospital
Universitari Vall dnullHebron.

Conclusions. Although there has been a recent increase in the number of publications dealing with the
psychological treatment of ADHD in adolescents, there is a need for a greater development of intervention
protocols and studies on their efficacy/effectiveness.

Rev Neurol. 2015;60:S8-S13.

CHANGE IN THE THERAPEUTIC STRATEGY WHEN FACED WITH AN INADEQUATE RESPONSE TO THE PHARMACOLOGICAL
TREATMENT OF ATTENTION DEFICIT HYPERACTIVITY DISORDER.

Gandia-Beneto R, Mulas F, Roca P, et al.

Introduction. Attention deficit hyperactivity disorder (ADHD) is a disorder of a biological origin affecting the
neurodevelopment of the brain. It is estimated that 3-7% of school-age children present ADHD. The most
commonly used pharmacological treatments are amphetamines and methylphenidate (MPH). Although response
rates to MPH are high, full remission rates reach only 56%. The 25% of patients who do not respond to MPH
would show a response to other stimulants and vice-versa.

Aims. To clinically evaluate patients by detecting inadequate responses and the efficacy of a change to
lisdexamfetamine dimesylate (LDX). Patients and methods. The study was prospective and observation-based.
Inadequate responses were considered to be those that presented non-coverage or no effect. The Attention-
Deficit/Hyperactivity Disorder Rating Scale IV (ADHD-RS-1V) and Clinical Global Impression-Severity (CGI-S)
assessment scales were used for the clinical assessment, together with the Weiss Functional Impairment Rating
Scale (WFIRS) and the Child Health and lliness Profile (CHIP-AE). Data regarding adverse side effects were
also collected.

Results. Forty-one patients met criteria for inadequate response to treatment: 13.6 (plus or minus) 3.4 years,
54.6 (plus or minus) 13.2 kg, 158.5 (plus or minus) 17.2 cm and body mass index of 20.9 (plus or minus) 3.5
kg/m2. Reasons for change (non-exclusive): non-coverage (76%), lack of intensity of effect (68%) and presence
of adverse side effects with the previous medication (16%). The mean score both at baseline and at nine
months, on the ADHD-RS, was 24.54 (plus or minus) 6.3 versus 12.01 (plus or minus) 3.2 (p < 0.01),
respectively, and for the CGI-S values were 5.09 (plus or minus) 0.5 versus 2.91 (plus or minus) 0.8 (p < 0.01),
respectively. The safety profile coincided with that of other stimulant-based treatments for ADHD.

Conclusions. When the response to MPH presents non-coverage or lack of effect, changing to LDX has proved
to be effective, with an improvement in 86.7% of cases, which is similar to that of other studies. It is therefore a
good therapeutic option in these patients.

Riv Psichiatr. 2015;50:34-37.

SCQ AS A TOOL FOR SCREENING ASD COMORBIDITIES WITH ADHD.

De GA, De GC, Balducci R, et al.

The aim of the study is to evaluate the effectiveness of the Social Communication Questionnaire (SCQ) to early
recognize autistic spectrum disorder (ASD) patients with a comorbidity of attention deficit hyperactivity disorder
(ADHD). The SCQ is a 40 items questionnaire developed as a screening tool for ASD in children, with yes/no
guestions (presence of symptoms with a score of 1/ absence of symptoms with a score of 0) and a risk cutoff.
We have analyzed 75 questionnaires completed by both parents of the 75 children referred to the Child
Neuropsychiatry Unit of the "Aldo Moro" University of Bari for a psychopathological assessment. These patients
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received a diagnosis of ASD with a comorbidity of ADHD (24) or without a comorbidity with ADHD (51). Results
indicate a higher score of SCQ in patients with overlap diagnosis rather than patients with pure ASD. In
particular, the items with a higher frequency are deficit in sociability, empathy and impulse control. Furthermore,
patients with intellectual disabilities have a higher score. Findings highlight the use of the SCQ in the
assessment of ASD population to early detect potential comorbidity with ADHD.

Seizure. 2015;25:80-83.

ATTENTION DEFICIT/HYPERACTIVITY DISORDER AND INTERICTAL EPILEPTIFORM DISCHARGES: IT IS SAFE TO USE
METHYLPHENIDATE'.

Socanski D, Aurlien D, Herigstad A, et al.

Purpose This study investigated whether interictal epileptiform discharges (IED) on a baseline routine EEG in
children with ADHD was associated with the occurrence of epileptic seizures (Sz) or influenced the use of
methylphenidate (MPH) during 2 years follow-up.

Methods A retrospective chart-review of 517 ADHD children with EEG revealed IED in 39 cases. These patients
(IED group) were matched on age and gender with 39 patients without IED (non-IED group). We measured at
baseline, 1 year and 2 years Sz occurrence, the use of MPH and antiepileptic drug (AED).

Results At baseline, 12 patients in the IED group had active epilepsy and three of them had Sz during the last
year. 36 (92.3%) patients were treated with MPH. Initial positive response to MPH was achieved in 83.3%
compared with 89.2% in the non-IED group. At 1 and 2 years follow-up, three patients who also had Sz at
baseline and difficult to treat epilepsy, had Sz, without changes in seizure frequency. We found no statistically
significant differences between the groups with respect to MPH use at 1 year and at 2 years. Ten patients from
IED group, who did not have confirmed epilepsy diagnosis, temporarily used AEDs during the first year of follow-
up.

Conclusion Despite the occurrence of IED, the use of MPH was safe during 2 years follow-up. IED predict the
Sz occurrence in children with previous epilepsy, but does not necessarily suggest an increased seizure risk. A
caution is warranted in order not to overestimate the significance of temporarily occurrence of IED.

Sleep Med. 2011;12:S49.

CIRCADIAN TENDENCIES AND BEHAVIOURAL FACTORS AS PREDICTORS OF BED TIME RESISTANCE AND SLEEP ONSET
INSOMNIA AMONG CHILDREN WITH ADHD.

Bergmame L, Banu C, Michaelsen S, et al.

Introduction and Objectives: Studies indicate a higher prevalence of sleep problems among children with
ADHD compared to controls; however, the specific association between sleep and ADHD remains unclear.
Biological and behavioural factors are proposed as potential mechanisms for nullgoingto- sleepnull issues
among children with ADHD. The objective of this study was, therefore, to investigate the relative contributions of
behavioural problems (externalization) and circadian tendencies to bedtime resistance and Sleep Onset
Insomnia among children with ADHD and controls.

Materials and Methods: Participants with ADHD (N = 26) were asked to discontinue stimulant medication, and
all participants (N = 75; aged 7 to 11) were asked to avoid caffeinated products 48 hours before evaluation.
Parents completed the Child Sleep Habits Questionnaire, and documented their child's bedtime routine over four
nights using sleep logs. On the fifth night, sleep was recorded using ambulatory assessment of sleep
architecture afforded by portable polysomnograph (PSG) equipment (Vitaport-3 System). Circadian tendency
was evaluated with the Child Morning-Evening Preference Scale and externalizing problems were assessed
using the Child Behaviour Check List.

Results: Regression analyses revealed that externalizing problems contributed significantly to bedtime
resistance (Beta = 0.35, p=0.01), whereas evening circadian tendency contributed to both parental reports of
sleep onset delay (Beta = -0.49, p<0.001), and PSG-measured sleep-onset latency (Beta = -0.46, p<0.001) in
both groups.
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Conclusion: The results demonstrated that children's behavioural problems and circadian tendencies
contributed to different bedtime issues, suggesting that bedtime problems vary in etiology. Moreover, they
emphasize the need for accurate diagnoses of sleep problems. A better understanding of these factors is
needed to further the development of more effective intervention strategies for such children.

Sleep Med. 2011;12:S18-S19.

SELF-REPORTED SLEEP PROPLEMS AND NEUROPSYCHOLOGICAL PERFORMANCE IN ADHD.

Fisher B, Garges D, Fulda S.

Introduction and Objectives: To explore the impact of self-reported sleep problems (disturbed sleep and
hypersomnia/sleepiness) on neuropsychological performance in subjects with ADHD without a diagnosed sleep
disorder.

Materials and Methods: Retrospective chart review of 607 adults and adolescents (15-73 years, 229 females,
378 males) with diagnosed ADHD (Inattentive Type) and without diagnosed sleep disorder or brain injury/ insult.
Neuropsychological tests used the Trail Making Tests, the Stroop test and the SDMT-W. Self-reported problems
initiating ormaintaining sleep (sleep disturbance) and hypersomnia or sleepiness were extracted from the
Personal History Checklist for Adults. Univariate ANOVAs were used to assess the effect of sleep problems
while controlling for age, sex, depression, anxiety, and pre-morbid intelligence level (NART-R).

Results: Self-reported sleep problems had no influence on performance in the Trails Making-B, Stroop test or
SDMT-W. Subjects with self-reported problems initiating or maintaining sleep performed worse on the Trail
Making-A (F(1,601)=8.77, p=0.003).

Conclusion: Self-reported sleep problems in ADHD had an impact only on a speeded sequencing measure.
There was no impact seen on a measure of whole brain functioning that is also dependent upon speed.
Similarly, there was no influence seen on a task of divided attention measuring distractibility or a task of
cognitive flexibility that assesses executive function when controlling for age, gender, depression, anxiety and
pre-morbid intelligence. While we have found that more ADHD subjects report sleep problems, these problems
were found to influence performance on only one of the test measures assessed, which is a task highly
dependent upon speed.

Sleep Med. 2011;12:S50.

EXAMINING SLEEP ARCHITECTURE IN CHILDREN WITH ADHD, AND THEIR TYPICALLY DEVELOPING PEERS.

Benoit A, Richards J, Corkum P.

Introduction and Objectives: Over the last 30 years, various polysomnography (PSG) sleep studies have
found inconsistent results when comparing the EEG sleep architecture profiles of children diagnosed with ADHD
and their typically developing (TD) peers (e.g., Sadeh, 2007). Nevertheless, methodological issues (e.g.,
participant medication status, co-morbidities) could have accounted for the published studies' non-significant
group differences. Therefore, the present study used PSG technology to analyze sleep quality and sleep
architecture variables of a medication-naive, rigorously diagnosed sample of children aged 6 - 12 years with
ADHD, comparative to their TD peers.

Materials and Methods: The (n=15) children who comprised the ADHD sample had (1) a new diagnosis of
ADHD based on a comprehensive clinical diagnostic assessment, (2) were medication-naive, and (3) had not
been diagnosed with another primary mental health disorder known to impact sleep (e.g., depression, anxiety
disorder). The (n=15) children who comprised the TD sample were not diagnosed with any mental health
disorderconfirmed through parent-completed rating scales. All PSG testing was performed at the Chronobiology
Laboratory in the Department of Psychiatry at the QEIl HSC in Halifax.

Results: Multivariate analysis (MANOVA) revealed significant differences in both sleep quality and sleep
architecture between ADHD and TD groups. Specifically, children in the ADHD group had a significantly longer
latency to REM sleep, significantly fewer REM cycles, as well as significantly less Stage 1 sleep than TD peers.
Also, children in the ADHD sample had significantly larger sleep onset values, but also had significantly shorter
sleep duration values than their TD peers.
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Conclusion: These results provide evidence to suggest children with ADHD may have underlying etiological
issues regulating sleep architecture patterns compared to TD peers.

Lancet. 2015.

MORTALITY IN CHILDREN, ADOLESCENTS, AND ADULTS WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER: A
NATIONWIDE COHORT STUDY.

Dalsgaard S, Otergaard SD, Leckman JF, et al.

Background: Attention deficit hyperactivity disorder (ADHD) is a common mental disorder associated with
factors that are likely to increase mortality, such as oppositional defiant disorder or conduct disorder, criminality,
accidents, and substance misuse. However, whether ADHD itself is associated with increased mortality remains
unknown. We aimed to assess ADHD-related mortality in a large cohort of Danish individuals.

Methods: By use of the Danish national registers, we followed up 1(middle dot)92 million individuals, including
32 061 with ADHD, from their first birthday through to 2013. We estimated mortality rate ratios (MRRs), adjusted
for calendar year, age, sex, family history of psychiatric disorders, maternal and paternal age, and parental
educational and employment status, by Poisson regression, to compare individuals with and without ADHD.
Findings: During follow-up (24(middle dot)9 million person-years), 5580 cohort members died. The mortality rate
per 10 000 person-years was 5(middle dot)85 among individuals with ADHD compared with 2(middle dot)21 in
those without (corresponding to a fully adjusted MRR of 2(middle dot)07, 95% CI 1(middle dot)70-2(middle
dot)50; p<O(middle dot)0001). Accidents were the most common cause of death. Compared with individuals
without ADHD, the fully adjusted MRR for individuals diagnosed with ADHD at ages younger than 6 years was
1(middle dot)86 (95% CI 0(middle dot)93-3(middle dot)27), and it was 1(middle dot)58 (1(middle dot)21-2(middle
dot)03) for those aged 6-17 years, and 4(middle dot)25 (3(middle dot)05-5(middle dot)78) for those aged 18
years or older. After exclusion of individuals with oppositional defiant disorder, conduct disorder, and substance
use disorder, ADHD remained associated with increased mortality (fully adjusted MRR 1(middle dot)50, 1(middle
dot)11-1(middle dot)98), and was higher in girls and women (2(middle dot)85, 1(middle dot)56-4(middle dot)71)
than in boys and men (1(middle dot)27, O(middle dot)89-1(middle dot)76).

Interpretation: ADHD was associated with significantly increased mortality rates. People diagnosed with ADHD
in adulthood had a higher MRR than did those diagnosed in childhood and adolescence. Comorbid oppositional
defiant disorder, conduct disorder, and substance use disorder increased the MRR even further. However, when
adjusted for these comorbidities, ADHD remained associated with excess mortality, with higher MRRs in girls
and women with ADHD than in boys and men with ADHD. The excess mortality in ADHD was mainly driven by
deaths from unnatural causes, especially accidents.

Funding: This study was supported by a grant from the Lundbeck Foundation.

Z Kinder- Jugendpsychiatr Psychother. 2015;43:133-44.

CLINICAL DIAGNOSTICS OF ADHD IN PRESCHOOL-AGED CHILDREN.

Merkt J, Petermann F.

Attention deficit hyperactivity disorder (ADHD) is one of the most prevalent psychiatric disorders in childhood and
adolescence and has many negative consequences for both the child and the family. Early identification of
children with ADHD would be helpful for the prevention of long-term consequences. This review appraises
guestionnaires and clinical interviews that can be used for the diagnosis of ADHD in preschool-aged children (3-
5 years). We compare and discuss both German and international methods. The role of questionnaires and
clinical interviews in the diagnostic process of ADHD is discussed.
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Zh Nevrologii Psihiatrii im S S Korsakova. 2014;2014:112-15.

EMOTIONAL DISORDERS IN CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER.

Chutko LS, Yu SS, Bondarchuk YL.

The article presents an overview of scientific publications devoted to the study of epidemiology, etiology, clinical
manifestations and basic approaches to the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in
children. An analysis of the results shows a high frequency of comorbidity between ADHD and emotional
disorders (anxiety) that determines the severity of the main clinical symptoms and leads to severe social
maladaptation. Inclusion of anxiolytics and nootropics in treatment of ADHD is required.

Zh Nevrologii Psihiatrii im S S Korsakova. 2014;2014:19-24.

THE RESULTS OF THE PHARMACOLOGICAL TREATMENT OF ATTENTION DEFICIT HYPERACTIVITY DISORDER: EVALUATION
WITH NEUROPSYCHOLOGICAL METHODS.

Zavadenko NN, Suvorinova NY.

To investigate the dynamics of behavioral indicators, attention and memory in children with attention deficit
hyperactivity disorder (ADHD) treated with noofen (capsules 250 mg).

Material and method. In an open study, 50 patients were randomized to 2 equal groups: patients of group 1
were treated with noofen (15null20 mg/kg (500null700 mg) per day perorally in 2null3 doses); the control group
received low doses of multivitamins. Duration of treatment was one month.

Results. The results of neuropsychological testing revealed the improvement of cognitive functions, including
the indicators of self-control, sustained, directed and divided attention, acoustic-verbal memory, to the end of
treatment.

Conclusion. The initial positive changes may be the basis for obtaining better clinical results during long-term
treatment.
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REVIEW ARTICLE
METABOLIC BRAIN MAPPING

MR Imaging—Detectable Metabolic Alterations in Attention
Deficit/Hyperactivity Disorder: From Preclinical to
Clinical Studies

L. Altabella, F. Zoratto, W. Adriani, and R. Canese

O

ABSTRACT

MR spectroscopy represents one of the most suitable invivo tool to assess neurochemical dysfunction in several brain discrders, including
attention deficit/ hyperactivity disorder. Thisis the most common neuropsychiatric disorder in childhood and adolescence, which persists
into adulthood (in approximately 30%-50% of cases). In past years, many studies have applied different MR spectroscopy techniques to
investigate the pathogenesis and effect of conventional treatments. In this article, we review the most recent clinical and preclinical MR
spectroscopy results on subjects with attention deficit/ hyperactivity disorder and animal models, from childhood to adulthood. We
found that the most investigated brain regions were the |prejffrontal lobes and striatum, both invobred in the frontostriatal circuits and
networks thatare known to be impaired in this pathology. Meurometabolite alterations were detected in severalregions the MAA, choline,
and glutamatergic compounds. The creatine pool was also altered when an absolute quantitative protocol was adopted. In particular,
glutamate was increased in children with attention deficit/ hy peractivity disorder, and this can apparently be reversed by methylphenidate
treatment. The main difficulties in reviewing MR spectroscopy studies were in the nonhomogeneity of the analyzed subjects, the variety
of the imvestigated brain regions, and also the use of different MR spectroscopy techniques. As for possible improvemnents in future
studies, we recommend the use of standardized protocols and the analysis of other brain regions of particular interest for attention deficit
hyperactivity disorder, like the hippocampus, limbic structures. thalamus, and cerebellum.

ABBREVIATIOMNS: ACC = anterior cingulate corbes: ADHD = attertion defidt/hyperactivity discrder; Cho = total choline [phosphorylcholine + ghyoerol-
phosphorylcholinel GABA = y-aminocbutyric add; PFC = prefrontal cortex; PRESS = point-resolved spectroscopy sequence; t0r = total creatine (creatine +
phasphoryloreatine)

ttention defidt/hyperactivity disorder (ADHDY) is the most
commaon neurobehavioral disease in children and adolescents.
Marked differences in the ADHD prevalence are thought to exist
among countries. In fact, the estimated prevalence is 4%—7% in the
United States and 19%—3% in Forope.! ADHI, which is 2—4 times
maore frequent in males than in females, is characterized by traits of
inattention, impulsivity, and motor hyperactivity. These can signifi-
cantly impact many aspects of behavior in children and adolescents
and can affect their performance, both at school and at home.®
The symptoms of ADHD have a negative impact on the indi-
vidual throughout childhood, adolescence, and well into adult
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lifie, especially if not managed optimally. In approximately 80% of
children with ADHD, symptoms persist into adolescence and may
persist into adulthood in approximately 30%-3530% of cases.
ADHD adolescents and adults retain from infancy the traits of
inattention and impulsivity. Moreover, they start to show a pro-
pensity for sensation-seeking and risk-taking and are more likely
to develop substance abuse and pathologic dependence from risky
activities, including gambling. ADHD is classically considered an
executive dysfunction characterized by poor decision-making.”
However, it can also be viewed as a motivational dysfunction,
arising from altered processing of reward values by the front-
ostriatal circuits, characterized by attempts to escape or avoid any
situation that requires procrastination, such as waiting for the
mere elapsing of time, slow gathering of information, active with-
holding of impulses, and prolonged focusing of attention.'”
From this perspective, ADHD may be a consequence of a psycho-
logical inability to give a correct account of and to represent men-
tally a reward that is not immediately present or accessible. Sub-
jects with ADHD show, as well, diminished concerns for the
potential risk of any unforeseen interference and/or negative un-
expected outcome. These deficits in cognitive control and/or

AJMEAM | Meuroradiol 35555 Supplement 20 wwwajnr.org 555
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maotivation, usally seen in children with ADHD, highlight the
importance of the disruption of the dopaminergic and serotoner-
gic systems in this syndrome.* The variability of ADHD subpopu-
lations reported in the medical literature may be partly due to
differences in the relative dysfunction between the dopamine and
serotonin systems.'”

The diagnosis is based on behavioral observation and semi-
structured interviews: it does not imply a biologic marker or other
ohjective evidence. Thus, the symptoms of ADHD are difficult to
define unequivocally becanse it is difficalt to determine where
normal levels of inattention, hyperactivity. and impulsivity end
and clinically significant levels ( requiring medical intervention)
begin. Additionally, the same symptoms can be difficult to differ-
entiate from those indicative of other disorders.

Appropriate management has a significant impact on the
symptoms of ADHD. Management options inchude educational
strategies, behavioral treatments, and medical pharmacotherapy.
Psychostimulant medications are the treatment of first choice.
When nonpharmacologic psychotherapy—based approaches
(recommended in those who display mild symptoms) do not suc-
ceed in relieving ADHDY symptoms and psychostimulant drugs
are prescribed, a dear benefit derives from the treatment. Meth-
ylphenidate and atomoxetine are the most frequently prescribed
drugs for the treatment of ADHD.*” While such pharmacologic
therapy has been shown to improve behavior for the short-term,
persistent benefits or adverse effects are largely unknown becanse
of the lack of long-term follow-up studies.

Several brain areas have been identified as abnormal in
ADHD. MR imaging offers reliable and noninvasive methods to
study in vivo brain morphology and neurochemical compounds.

MR Spectroscopy
Based on MR imaging, there have been findings of volumetric and

functional brain abnormalities in subjects with ADHD reported
in the literature.* The volumetric abnormalities involve the fron-
tostriatal network, also with a widespread reduction in the vol-
ume of the total cerebrum and cerebellum, in particular for chil-
dren. More recent reviews considered the dysfunction of the
cingulofrontal-parietal cognitive-attention network? as well as a
deficit in timing functions'" in subjects with ADHD. In this
framework, MR spectroscopy can also play an important role in
the understanding of the pathogenetic mechanisms that are the
basis of this disorder.

Studies of psychiatric diseases are perhaps the most challeng-
ing applications of MR spectroscopy because they require stable
and reproducible measurements of minute alterations in metab-
olite concentration. Moreover, MR spectroscopy is a safe, nonin-
vasive in vivo technique for investigating biochemical and meta-
bolic brain features, without thense of radivactive tracers. "H-MR
spectroscopy can detect and, in particolar conditions, quantify
several metabolites from a specific brain region. The most rele-
vant MR imaging-detectable neurometabolites are alanine,
aspartate, creatine, y-aminobutyric acd (GABA), ghocose, ghita-
mate, ghitamine, glycerol-phosphoryl-choline, guanidoacetate,
phosphoryl-choline, myo-Inositol, lactate, N-acetylaspartate, N-
acetylaspartylghitamate, phosphor-creatine, scyllo-Inositol, and tau-
rine. At conventional dinical magnetic fields, metabolites that have
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resonances overlapping or very close are also given as their sum: total
choline (Cho; phosphorylcholine + glycerol-phosphorylcholine),
Ghe (ghitamate + ghitamine), total creatine (tCr; creatine +
phosphorylcreatine).

Different spectroscopic localizing techniques have been devel-
oped in the past—from the single-voxel "H-MR spectroscopy
techniques'' to the 2D or 3D MR spectroscopy imaging (MR
spectroscopy), also called chemical shift imaging.'” The former,
stimulated echo acquisition mode and point-resolved spectros-
copy sequence (PRESS), are the most used MR spectroscopy tech-
niques becanse they reveal neurometabolites from an a priori
chosen localized region. Furthermore, the quantification of me-
tabolite contents is expressed not only as a ratio, usally with
respect to tCr, but also as an absolute concentration if a quantita-
tive protocol is applied."™'* On the other hand, chemical shift
imaging allows investigating a wider region (a section or a slab)
compared with single-voxel techniques as well as comparing dif-
ferent regions of interest within the selected section during post-
processing, but quantification is more critical and usnally ratios to
tCr are provided. An intrinsic problem of chemical shift imaging
is to ensure that selected voxels consist mainly of gray matter
because of the partial volume effect. For this reason, corrections
for differences in gray and white matter are usually introduced.
Peak overlapping prevents revealing some brain metabolites (ie,
GABA) that could be of particular interest for specific pathologies.
To overcome this problem, GABA spectral editing is a spectro-
scopic technique that reveals only these metabolites. Spectral ed-
iting can be used with spectroscopic techniques such as MEGA-
PRESS or 2D J-resolved MR spectroscopy and correlated
spectroscopy-based methods.'®

' PMR spectroscopy is also applied in the study of brain me-
tabolism: *'P-MR spectroscopy is less sensitive than "H MR spec-
troscopy, but it provides information about high-energy phos-
phate metabolism as well as membrane phospholipid synthesis
and degradation.

The differences in actually applied methodology and the rare
use of a quantitative protocol make it more difficult to review
spectroscopy ADHD studies, both in dinical and preclinical set-
tings. Moreover, there are a limited number of *'P-MR spectros-
copy studies.

The aim of this present work was to review the most recent
findings in predinical and clinical studies, conducted on ADHDY
by using MR spectroscopy.

Why Spectroscopy for ADHD Studies?

The brain undergoes several metabolic changes during the tran-
sition from childhood to adolescence. "' MR spectroscopy pro-
vides a snapshot of these neurochemical alterations and can also
be useful in tracking the progress of a neurologic and/or psychi-
atric disease in longitudinal stodies. Several metabolism altera-
tions have indeed been detected in psychiatric disorders such as
schizophrenia,'"® depression, bipolar disorder,' and autism spec-
trum disorder.™ Recent MR spectroscopy studies on ADHD,
both at preclinical and clinical levels, have revealed metabolite
alterations that can perhaps account for the dopaminergic and/or
glutamatergic dysregulation, known to be at the basis of this
pathalogy®!
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The prefrontal cortex (PFC) and the striatum are the maost
studied regions in subjects with AIVHD because these regions be-
long to the prefrontal striatal thalamo-frontal cirouits, well
known to be involved in cognition, emotion, and attention
processes.”

Rodent Madels of ADHD

In behavioral neuroscience, animal models enable the investiga-
tion of brain-behavior relations under controlled conditions (eg,
standardized housing and testing), with the aim of gaining insight
into the neurobiology and pathophysiology of normal and abnor-
mal human behavior and its underlying neuronal and neurcen-
docrinologic processes. ™ By exploiting genetic and environmen-
tal manipulations, pharmacologic treatments, and so forth, the
use of animal models is essential for obtaining information that
cannot be gained in other ways. Indeed, in vitro approaches can-
not model the interactions in complex systems, such as the brain-
behavior relations in live mammals. Thanks to animal models of
behavioral dysfunctions, research can lead to both disease preven-
tion and improvements in diagnosis and treatment.

In the development of an animal model of behavioral dysfunc-
tion, the concept of validity is of primary importance.” Regard-
ing ADHD, the phenotypic resemblance to human disease (ie,
face validity) has been the primary aim for developing animal
models of ADHD since the first proposed one, the 6-hydroxydo-
pamine-lesioned rat*™ However, the notion that patients with
ADHI} can be classified into a predominantly inattentive type,
predominantly hyperactive-impulsive type. and combined type,
together with preclinical results indicating that inattention, im-
pulsivity, and hyperactivity may not share a common neurobio-
logical substrate,” suggests that an animal model of ADHD does
not need to exhibit all the behavioral symptoms of ADHD to
possess an adequate face validity.

An animal model that possesses face validity for ADHD may
meet other criteria that render it suitable for the study of ADHD.
The increase in extracellular dopamine induced by drugs used to
treat ADHIY (eg, methylphenidate and atomoxetine) normally
produces an increase in motor activity but ameliorates symptoms
in patients with ADHD. An animal model of ADHLY that shows a
similar reduction in symptom expression following drug admin-
istration achieves predictive validity.

On the basis of their ability to meet =1 of these criteria, =10
animal models of ADHD have been developed since the 6-hy-
droxydopamine-lesioned rat.®® The 4 most extensively studied
animal models of ADHD are the neonatal 6-hydroxydopamine-
lesioned rat, the coloboma mutant mouse, the dopamine trans-
porter—knockout/down mouse, and the spontaneously hyperten-
sive rat. The behavioral and newrochemical features of each of
these models, with a focus on the features that they share, have
been recently reviewed by Fan et al™

The Lenti-dopamine transporter is an innovative and promis-
ing animal model, developed through brain inoculation of self-
inactivating, regulatable lentiviruses, targeting the dopamine
transporter gene and protein expression.”*** Specifically, these
animals could serve as a model for symptoms observed in cases of
comorbidity between ADHD and pathologic gambling. The
Lenti-dopamine transporter model was indeed analyzed in vivo

by "H-MR spectroscopy.”® Changes among groups were detected
mainly in bioenergetic metabolites (tCr), indicating a functional
upregulation of the dorsal striatum due to enhancement of the
dopamine transporter and, conversely, a downregulation of the
ventral striatum (ie, the nuclens accumbens) due to silencing of
dopamine transporter. As a result, the rat group, termed “dopa-
mine transporter+silencers,” receiving combined dopamine
transporter overexpression and silencing within the nucleus ac-
cumbens, displayed opposite rearrangement of function within
the dorsal-versus-ventral striatum. These 2 regions do respec-
tively subserve an increased habit-based behavior and decreased
feedback regulation by evaluation of actual reward. ™ This profile
leads to an impulsive and risk-prone phenotype, whereby the
“risk” is represented by a low-feeding payoff. An altered accumbal
dopamine transporter function, resulting in a modified dopami-
nergic tone, may subserve a sensation-seeker phenotype and the
vulnerability to impulse-control disorders. 5™

Compared with dopamine transporter—knockout and dopa-
mine transporter—knockdown rodents, the principal advantages
of Lenti-dopamine transporter rats are localization and inducibil -
ity. Further studies on these rats will explore directly the effects of
dopamine transporter—targeting drgs currently used in clinics.
such as methylphenidate.

From the opposite perspective, an interesting model of re-
duced impulsivity and decreased risk proneness, which is one
characteristic of ADHD, was obtained by exposure of rats to
methylphenidate during adolescence.** With the aim of char-
acterizing the metabolic forebrain changes induced in adult rats as
a consequence of adolescent methylphenidate, a quantitative
"H-MR spectroscopy analysis was performed in vivo. Most inter-
esting. long-term changes implicated tCr and taurine, metabolites
respectively involved in bioenergetics and synaptic efficiency.
These were both upregulated in the dorsal striatum and con-
versely downregulated in the nudeus accumbens of methylpheni-
date-exposed rats. Unaltered tCr and an increased phosphorl-
creatine/tCr ratio were detected in the PFC™® suggesting
enhanced bioenergetics in this area, enabling a better top-down
control over subcortical regions. In other words, the capability of
the PFC to tune down instinctive drives and tune up elaboration
of strategies (ie, self-control) may explain the profile of reduced
impulsivity found in the pretreated animals. These findings high-
light the role of these MR spectroscopy— detectable metabolites as
a marker of functional status within forebrain areas, all of which
are well known to subserve the regulation of impulsivity in rats as
well as humans.

Clinical MR Spectroscopy Findings: Patients with ADHD
There are not many clinical MR spectroscopy studies on ADHD in
the literature. All the results and methodology we presently re-
viewed are summarized in the Table.

A recent meta-analysis reviewed all MR spectroscopy studies
of ADHD up to 2007.*° The authors found, on MEDLINE
(PubMed), 16 articles about MR spectroscopy in the prefrontal
cortex, striatum, and frontal lobe in ADHD published up to the
end of September 2007, Several of these studies revealed meta-
bolic alteration for Cho, MAA, and Glx related to tCr signal in
patients with ATVHD. The meta-analysis was performed consid-
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ering metabolites and brain regions separately and led to the find-
ing of an increase in the choline compounds within the left stria-
tum and right frontal lobe for children diagnosed with ADHID.

One recent pilot study®' has considered the effect of methyl-
phenidate treatment on metabolite levels with respect to myo-
Inositol in the anterior cingulate cortex {ACC). Ten subjects with
ADHIY underwent MR spectroscopy before and after a 6- to
8-week methylphenidate oral treatment at doses of 1.5 mg/kg/
day. A control group of 12 healthy subjects was also analyzed. The
main findings were a trend toward increased ghitamate/mlins,
ghatamine/mIns, and Ghu'mins levels in sobjects with ADHD
compared with healthy controls. Moreover, these ghatamatergic
abnormalities were counteracted by the drog treatment.

Arcos-Burgos et al*™* investigated, by using multivoxel 20 and
3D chemical shift imaging, a variety of brain regions: the striatum,
cingulate gyrus, splenium of the corpus callosum, medial and lat-
eral thalamus, and cerebellar vermis. They chose these regions on
the basis of a previous study™ whereby morphologic abnormali-
ties were reported in subjects with ADHD. The study involved 34
subjects with ADVHD (21 females, 8 males) and 20 controls with a
wide age range from 8 to 54 years. A significantly higher Glo'tCrin
the right posterior cingulate cortex of subjects with ADHD was
detected. More differences in metabolite ratios were found when
considering interactions between metabolite, age, and ADHD sta-
tus: mIns/Cr and Gho'tCr in the left posterior cingulate; NAAMCr
in the splenium, right posterior cingulate, and left posterior cin-
gulate; and, finally, mIns/tCr and NAAMCr in the right striatum.
These findings suggest that, in ADHD, a different metabolic pat-
tern is followed, with respect to controls, during ontogeny and
progression of age.

In 2013, Tafazoli et al™ investigated the bilateral middle fron-
tal gymus (or dorsolateral prefrontal cortex) in subjects with
ADHIY (8 boys, 5 girls; mean age, 12.3 years) compared with
healthy subjects (& boys, 5 girls; mean age, 12.2 years) by short-TE
chemical shift imaging by using a quantitative protocol. In addi-
tion to short TE and water as internal references, the authors used
a self-made software to correct for C5F. They found a significant
reduction in NAA, tCr, Cho, and mIns in the right middle frontal
gyrus of the ADHD growp. This lateralization may reflect a right-
sided asymmetry in AIMHD. The authors underlined some limi-
tations of this study: the estimated percentage of white (roughly
40%) and gray (roughly 50%) matter within the voxel that can
affect quantification and the small and heterogeneous sample.
Furthermore, 3 subjects with ADHID were stimulant-treated at
the time of the study, though they were medication-free on the
day of the MR imaging. This is not a real limitation because a
previous study published in 2010** found no significant correla-
tions between dose or time length of medication and nearome-
tabolite levels in the frontal gymus. This research group, by adopt-
ing a quantitative protocol, investigated the right frontal cortex
and the left cerebellar hemisphere of subjects with ADHIY (15
boys, 2 girls; mean age, 10.41 years; mean methylphenidate dose,
30.2% mg'ky; medication time, 18.21 months) and healthy con-
trols (15 boys, 2 girls; mean age. 10.76 years). They found a sig-
nificant reduction of mIns, NAA, and tCr in the left cerebellum
and a reduction of tCr in the right prefrontal cortex. The reduc-
tion in tCr in both regions had a weaker significance level, and the

authors themselves suggested cantion in the interpretation of
these findings.

Quantitative Protocol

Beyond the study of Soliva et al®® described above, only a few
studies adopted a quantitative protocol to investigate ADHD neu-
rometabaolic alterations. The protocol included short TE, water
signal as an internal reference, and an LCModel (Stephen
Provencher, Qakville, Ontario, Canada) fitting program. The
LCModel method analyzes in vivo spectra as a linear combination
of model in vitro spectra from individual metabolite sola-
tions,***" and it is the most widely used software for metabolic
spectral quantification. Differences in tissue composition within
the vomel can affect the quantification; therefore, it is important to
carefully estimate the percentage of gray matter, white matter, and
C5F content in the localized region, especially in human studies.

In 2007, Carrey et al*® investigated 13 male subjects with
ADHI and 10 healthy male subjects between 6 and 11 years of age
by applying short-TE "H-MR spectroscopy in the right PFC, left
striatum, and left occipital lobe. They found an increase in ghata-
mate, Glx, and tCr in subjects with ADDHD only in the left stria-
tum. Furthermore, the authors investigated subjects with ADHIY
after 8 weeks of methylphenidate administration. The pharmaca-
logic treatment significantly reduced only the tCr concentration
in subjects with ADHD, but there was a trend toward reduction in
striatal ghitamate and Glx. These findings are in line with the
study of Hammerness et al,” in which Gbo/'mIns was partially
reduced in ACC as an effect of methylphenidate treatment.

A more recent study that indudes a quantitative protocol was
carried out by Yang et al*® on 37 adolescents with ADHD (13 boys,
2 girls; mean age, 13.88 years) and 22 control subjects (14 boys, §
girls; mean age, 14.85 years). The bilateral prefrontal areas of ad-
olescent brains were studied by using short-TE "H-MR spectros-
copy. The authors found a reduction in the tCr level in the right
PFC. No sex or age effects were found, probably because the age
range of the sample was not enough wide. Here, the authors com-
pared the absolute metabolic levels and their ratio with tCr. With
the latter quantification method, NAARCr in the right PFC
showed a significant increase within the ADHIY group, but this
finding clearly depends on the reduction of tCr rather than on
increased NAA

Another study involved the use of methods for absolate me-
tabolite quantification in male adults.*® Here, the left dorsolateral
PFC and left stristum of 3 unmedicated subject with ADHIY
(mean age, 27.2 years) and control subjects (mean age, 27.0 years)
were analyred. Most interesting, the authors found a lower con-
centration of NAA for the ADHD group within the left dorsolat-
eral PEFC. No metabolic differences were detected for the striatum.

The alteration in tCr concentration found in this pathology, as
reported by Yang and collegues.® highlights the notion that the
use of tCr as a stable reference for the metabolite relative quanti-
fication is not correct.

More recently, the GABA-editing technique allowed investi-
gation of the dysregulation of this important neurotransmitter in
ADHD. Edden et al*' studied the primary motor cortex of 13
children (11 boys, 2 girls; mean age, 10.2 years) diagnosed with
ADHD compared with 19 control subjects (12 boys, 7 girls; mean
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age, 10.6 years). Using MEGA-PRESS for GABA editing, they re-
ported a significant reduction in the levels of this neurotransmit-
ter for the subjects with ADHD.

YP-MR Spectroscopy

P MR spectroscopy is not yet widely used becanse it necessitates
dedicated equipment (coils), a long acquisition time, and addi-
tional costs. On the other hand, ¥'P-MR spectroscopy provides
important information about the metabolism of phosphate com-
pounds and the cellular energy metabolism.

Oaly two studies*>** have reported *'P-MR spectroscopy data
in patients with ADHD. In the most recent article,** Stanley et al
compared 31 children with ADHI} with 36 control subjects by
using multivoxel *'P-MR spectroscopy to find alterations in
membrane phospholipid precursors. These included phosphomo-
noesters, phosphoethanolamine, and phosphocholine, which are
precursors of membrane phospholipids, and the phosphodiesters,
ghrcerophosphoethanolamine and ghcerophosphocholine, which
are breakdown products of membrane phospholipids. The results
showed a significant reduction of the membrane phospholipid pre-
cursor in the bilateral basal ganglia and, conversely, an increase in the
right inferior parietal lobe.

Adults

There are still few MR spectroscopy studies on adults with ADHI.
In the meta-analysis of 2009, only 3 studies were consid-
ered ****** The work of Hesslinger et al*® has already been dis-
cussed in the quantification section, and it is the only study that
involved the left dorsolateral PFC and left striatum. The other 2
studies involved the bilateral ACC. Perlov et al*® found GlxtCr to
be decreased in the right ACC of 28 subjects with ADHI (17 men,
11 women; mean age, 32.4 years) compared with 28 controls (15
men, 13 women; mean age, 30.5 years). This last finding is in line
with the study of Colla et al,* in which 15 patients with ADHD (8
men, 7 women) were compared with 10 healthy controls (4 men,
6 women ). Most interesting, these authors found an increase in
choline compounds with respect to tCr not only in the right ACC
but also in the left one. No alterations in ghitamatergic metabo-
lites were found, mainly because these authors used a long TE
(135 ms).

Also, a more recent study* considered the bilateral midfrontal
region, inclading the ACC, in ADHD pathology. This study com-
pared the metabolite level ratio with tCr in 29 adults with ADHD
(15 men, 14 women; mean age, 32.9 years) with respect to 38
healthy controls (15 men, 23 women; mean age, 29.8 years). The
main finding was a reduction in Glw'tCr within the left midfrontal
region. In the same region, Kronenberg et al*” found, in 7 adults
with ADHD, an increase in NAA and a reduction in Cho after a
chronic { 56 weeks) methylphenidate treatment but no change at
all in ghatamate compounds.

In 20110, Perlov et al*® investigated the whole cerebellum, cov-
ering the vermisand the 2 hemispheres, of 30 patients with ADHD
{18 men, 12 women; mean age, 32.1 years) and 30 healthy subjects
{15 men and 15 women; mean age, 29.9 years) by using multivoxel
MR spectroscopy. The Glx level with respect to tCr was signifi-
cantly higher in the left cerebellar hemisphere in the ADHD
group.
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DISCUSSION
All the investigated regions in the above-mentioned MR spectros-
copy studies have an important role in ADHD pathology.

While the dorsal striatum is classically thought to subserve
innate or habit-based behavior, the ventral striatum (nucleus
accumbens) is involved in reinforcement processes, subserving
incentive motivation.*® Specifically, the latter accounts for the
affective evaluation of distinctive features in the outcome of
one’s own actions and for feedback modulation of future
choice.™ Sensation- and risk-seeking may result from either an
over- or underactive nucleus accumbens, which may lead to a
specific proneness toward an impulsive phenotype andfor
gambling behaviors. "

The PFC may have a functional role in controlling (or causing)
maotor and cognitive impulsivity, being involved in the resolution
of conflicting decisions through planning, feedback regulation.
and inhibition of behavior.* Recent advances in ADHD research
propose that the PFC is important for sustaining and shifting
attention in an appropriate manner; screening sources of dis-
tractions; and inhibiting inappropriate emotions, impulses.
and habits.” In more detail, the medial PFC is involved in the
following: 1) monitoring of actions and their outcomes, for
guiding decisions; and 2) goal-related planning. problem solv-
ing, and prediction of forthcoming events.™ The orbital PFC is
implicated in stimulus-reward associations, their change with
time (ie, reversal learning), and in subjective attribution of
reward value for choices involving a delayed reinforcement.™*
Indeed, by acting together, these 2 subdivisions direct behavior
maore efficiently than would be observed if subcortical drives.
elicited within the dorsal and ventral striata, were left alone
with no cortical control.*

The ACC and dorsolateral PFC are the main components of
the cingulofrontal parietal cognitive-attention network.” With 7
studies in pediatric and 5 in adult subjects with ADHD, they are
the most analyred regions. The importance of the ACC in
adults*#“** 5 alsn indicated by a recent meta-analysis™ on struc-
tural MR imaging findings in children and adults with ADHD.
Indeed, that work reveals a decreased gray matter volume in the
left ACC, but only in adults. Three studies in pediatric and 1 in
adult patients with ADHD involved the striatum and basal gan-
glia, another node of the attention and cognition network. Re-
cently, the cerebellum became a region of interest, so far with one
pediatric study and another in adult subjects with ADHD.

Several metabolic alterations have been found in the reviewed
studies: Glx, MAA, Cho, and tCr.

Glutamatergic metabolites (glutamate, glutamine) were
found to be altered in ADHID: They increase within the ACC,
right posterior cingulate cortex. and left striatum in pediatric
ADHD, whereas they decrease within the right ACC, left mid-
frontal regions, and left cerebellar hemisphere in adult
ADHD, 3538454542 Clytamate s the principal excitatory neu-
rotransmitter in the brain, and it plays a central role in neu-
rotransmission, especially within the ACC where high ghitamate
levels have been associated with impulsivity. ™ MR spectroscopy
findings in ADHD are in agreement with the hypothesis of
Carlsson®® of a deep ghutamate/dopamine interaction, especially
within the prefrontal circuits. A hypofunctionality within the do-
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paminergic system can lead to higher glutamate concentrations in
pediatric subjects with ADHID, which can be partially reverted by
methylphenidate administration,”"** which increases the dopa-
mine levels. In adults, glutamatergic decrease*>4¢ within the mid-
frontal region, including the ACC, may contribute to the cogni-
tive deficit.

Following the hypothesis of Todd and Botteron,™ according
to which ADHD could be considered an energy-deficit syndrome,
altered energy metabolism of monoamines can canse the excess in
ghatamate, which is then not correctly absorbed into astrocytes. In
this framework, the alterations found for the tCr (as detected by
'H-ME spectroscopy) and for phosphorlcreatine (by *'P-MR
spectroscopyl, which are metabolites related to bioenergetics of
the human brain. can also be explained. Alterations in the Cr poal,
as found in absolute quantitative studies, are also important be-
cause this notion implies that this metabolite is not a stable refer-
ence. As such, more caution should, therefore, be taken in relative
quantitative studies in the choice of the reference. As a recom-
mendation for future works, the use of absolate quantitative pro-
tocols is desirable.

GABA reduction®! suggests that more neurotransmitter sys-
tems than previously thought are involved in ADHIY. In particu-
lar, GABA concentration correlates with impulsive behavior.

The decrease of MAA in the dorsolateral PFC and cerebellum
of pediatric subjects™** and in the dorsolateral PFC of adults*
does not necessarily mean a neuronal cell loss, but it can also be
interpreted asa neuronal dysfunction.*! This metabolic reduction
is reversed in adults by methylphenidate administration.*” Here,
despite the small size of the sample, a stimulant treatment signif-
icantly decreased the ACC Cho level, while it increased NAA in
adult methylphenidate-responsive patients with ADHD. The in-
crease in NAA can be due to mitochondrial respiratory chain en-
ryme activities induced by chronic methylphenidate exposure,
especially in the PEC and striatum.®

Choline-containing compounds are the main components
of cell membranes and products of membrane degradation.
Changes in Cho are associated with acute demyelinating disease™
or cellular turnover ** Choline is the precursor of acetyl-choline
and influences the neural communication, mediated by transmit-
ters like norepinephrine and dopamine. Alterations in choline
compounds are observed in only a few of the above-mentioned
works and cannot yet be correctly interpreted in the ADHD
context.

COMNCLUSIONS
All the reviewed studies give a deeper insight into the ADHD
mechanisms. Neurochemical alterations found in several brain
regions are in agreement with the most recent hypotheses regard-
ing the pathogenetic processes at the basis of this pathology.
Methodologic improvements of MR spectroscopy procedures
are desirable to evaluate the absolute concentrations rather than
ratios. There is the need not only for standardized protocols to
compare data acquired in different centers but also for smaller
voxel sizes, to have high tissue purity and more spatial resolution.
On the other hand, this approach would lead to a longer scanning
time, which is problematic for subjects with ADHD. Starting from
functivnal results and neurobiologic knowledge, other regions

should be investigated with both 'H and possibly *'P-MR spec-
troscopy. These regions incdude the amygdala and the other lim-
bic structures, which are known to play a key role in symptoms
like impulsivity. Also, the hippocampus would need to be inves-
tigated as well as the thalamus and cerebellum (the latter being
involved in a few studies up to now).

Finally, to improve the MR spectroscopy analyses, a balanced
choice of subjects in the dinical samples, as far as age, sex, and
psychiatric diagnosis are concerned, would be desirable.
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Copy number variants in attention-deficit hyperactive
disorder: identification of the 15q13 deletion and its

functional role

Stefano Valbonesi®, Chiara Magri®, Michele Traversa®, Stephen V. Faraone®,
Annamaria Cattaneo®™, Elena Milanesi®9, Vera Valenti®,
Massimo Gennarelli®“ and Catia Scassellati®

Objectives Evidence has supported a role for rare copy
number varants in the eticlogy of attention-defict
hyperactivity disorder (ADHD), in particular, the region
15313, which is also a hot spot for sewveral neuropsychiatric
disorders. This region spans several genes, but their role
and the bicdogical implications remain unclear

Methods We camied out for the first time, an analysis of
the 15q13 region in an ltalian cohort of 117 ADHD patients
and 77 controls using the MLPA method, confimmed by a
genome single-nuclectide polymomphism amay In addition,
we probed for downstream effects of the 15g13 deletions
on gene expression by camying out a transcriptomic
analysis in blood.

Results We found 15g13 deletions in two ADHD patients
and identified 128 genes as significantly dysregulated in the
blood of the two ADHD patients camying 15g1 3 deletions
compared with ADHD patients without 15913 deletions. As
expected, genes in the deleted region (KLFT 3, MTMRTO)
were downregulated in the two patients with deletions.
Moreover, & pathway analysis identified apoptosis, oxddation
reduction, and immune response as the mechanis ms that
were altered most significantly in the ADHD patients with
15313 deletions. Interestingly, we showed that deletions in
KLF13 and CHRNAT influenced the expression of genes
belonging to the same immunesinflammatory and oxdative
stress signaling pathways.

Introduction

Artenoon-deficit hyperacovioy deorder (ADHDY) 15 a
common psychiatne condioon. Met-analvsis shows that
5.3% of vouth have this disorder and that che prevalence
does not differ markedly woddwide (Polancevk e al,
20071 Pardgculadv in Tralv, a national regisoy under the
control of the Tmlian Maoonal Health Service has esti-
mated the prevalence of this disability o be within the
range of 0.43-3.6% (Al-Yagon o af, 201 3). In a sample of
Italian smidents, the prevalence was estimared of 3%, in
line with other reports in European countnes (Bianchini
eral, 201 3).

It i= characterzed by behavioral and cogniove alte-
rations leading to inacention, impulsivicy, and hvper-
ACOVIEY,

09553329 Copyrght & 2015 Vit Blovenr Haal®, i Al righis ressnasd.

Conclusion Our findings are consistent with the presence
of 15913 deletions in [talian ADHD patients. More

int eres ting by, we show that pathw ays related to immune’
inflammatory response and oxidative stress signaling are
affected by the deletion of KFL13 and CHRNAT. Because
the phenotypic effects of 15913 are pleiotropic, our findings
suggest that there are shared biologic pathways among
multiple neuropsychiatric conditions. Psychiatr Genet
25:59-T0 Copyright © 2015 Wolters Kluwer Health, Inc. All
rights reserved.
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The etiology s complex, with contibutions from both
genetc and environmental faccors. The hentabilicy has
heen estimated to be 76% (Faraone and Mick, 2010).
Swmdies of common variants of candidate penes have not
idendfied anv penes definiovely conferning a nsk for
ADHDY (Gizer & af, 20090 In addioon, genome-wide
associanon studies have besn wo underpowersd
detect penome-wide significant assodations with com-
mon single-nucleoode polvmomphisms (SMPs) (Neale
a al, 2010), firdng with the polvgenic and mulcifactorial
model for ADHD, where many common vanants of small
effects contnbute wward the patholpgical phenoope.
Although no penome-wide significant SNPs for ADHIY
have been discoversd, meta-anabkvsis has confirmed the
existenee of a swmaristcally significant polvgenic back-
ground (Lee erafl, 2003; Yang er af, 2013).

DOd: 1010974 PE 00000 00000000058
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Muoreover, cross-disorder genome-wide associaton srudies
show that ADHIY shares common risk vananes with other
psvchimic  disorders  (Cross-Disorder Group of  the
Pavchiamc Genomice Consoroum & af, 2003}

In addidon to the common vananrs, mare delerions or
duplications in the genome known as copy number var-
iants (CMVs) ako conm bure wward the high heritabilicg
of the disorder. Thus, it seems likely thar the high her-
itabilicy of ADHLY is because of both common and rare
vanations. Several studies have found an increased bur
den of large, rare CNVain ADHIDY, some of which overlap
with findings in autsm (Elia & af, 2000; Williams & af,
2010, 2M2Z; Lionel & af, 20011). A CNV region of pard-
cular interest is 15q13, a hot spot for several neuro-
psvchiamric disorders such as schizophreni (Sefansson
a af, 2008 Swne o af, 2008 Van Bon & af, 200%
Stephens & @, 2012), epilepsy (Dibbens e af, 200%
Helhig & af, Z009), autism (Pagnamenta & af, 2004),
developmenml delay (DI, intellecrual disabilicy (110,
and dvsmorphic fearures (Sharp o @, 2008, Ben-Shachar
a ad, 2008 Miller & al, 2009, as well as ADHD (Lionel
a afl, 2011; Williams & af, 201Z). The frequency af
15q11g13 CNVs was estimated by Williams er ol (20140)
o be 1.91% in Eumpean cohorms.

In this region, several significant deletions or duplicanons
were found in which the beginning and end points vary
across individuals. The region implicated by 15q13
CMVs spans several genes, including CHRENAT (choli-
nergic recepmr, nicotinic, alpha 7), KLFI? (Kruppel-
like facror 13), TRPMJ (transient recepror potental
cation channel, subfamibe M, member 1), MTHRE
imyombularin-related protein 100, and OTED7A (OTU
domain containing 7A) (Sharmp e af, Z008; Ben-Shachar
a al, 2009 Miller er af, Z000; Van Bon & af, 2008,
Among  these, only CHRNAT has bheen associated
nominallv. with ADHD in common wvanant smdies
(Srergiakouli & af, 2012 Williams & af, 201 2). This gene
has heen idendfied as the major candidare gene respon-
sible for the predominant manfesmatons of 15q13.3
microdeletion syndrome { Hoppman-Chaney ef @i, 2013
L Pichon & af, 2013).

To dare, the mechanisms by which genes within the
deleted region exert their effea are undear. A recent
paper, using immoralized lyvmphoblasmid cell lines,
reported genome-wide differendal expression of genes
implicated in neurodevelopment and muscular functoon
from a patient with 15q13.3 homozyvgous microdeletdon
svndrome (Le Pichon & af, 2003). The 15g13.3 micro-
deletion syndmme is characterzed by a wide mange of
phenotvpic  fearures, including 10, seizures, autism,
and psvchiarne conditions. This deletion is inherited in
~ 75% of cases and has been found in mildly affecred and
normal parents, consistent with vanable expressivicy and
incomplere penermnce.

41

We followed up on these previous findings by carrving
out, for the first ome, an analysis of the 15q13 region in
an [mlian cohore of 117 ADHD patents and 77 healthy
individuals. We also sought to investgate the molecular
mechanisms associated with 15013 region deledons by
CAMYINE OUL 4 micrmarmay gene expression study in the
blood of two drug-naive ADHD parients carrving 1513
deletons and nine drug-naive ADHID padents without
15q13 deletions.

Methods

Participants

ADHID patents were enmlled by a network of Clinical
Cenmes: Adolescent MNeuropsychiary Unit of Farebene-
frare lli and Oftalmico, Mikn; De pamment of Childhood and
Mdolescent Meurnpsvchiamy,  Spedali Civili Bresca
Childhood and Adolescent Meumpsyehiamy (DOMPLA)
Spedali Riunig, Berpame; Azienda Ospedalien, Cremona,
Rho, and Mantova. Parienes were diagnosed with ADHD
according o the Dhagmosic and Statiston Manna! of Mental
Dizorders, 4th ed. (DSM-IV) citera { American Psychiacne
Mssoctnon, 2000) and the guidelines of the Ialian Insonre
of Health (2005). Moreover, revised Touwen neumnlogical
teas were performed. Exchision oriteri inchided childhood
schizophrenia, autsm, intelligence quotent (100 up w 70
[Wechsler Intelligence Scale for Children (WISCI], epi-
lepsy, encephalins, Tourere syndrome, and conducr dis-
order. Thev had moderate o severe ADHDL

The age at dara collection was 1137+ 270 vears and the
propomion of males was 89 4%. Stadfication according to
diagnostde subtypes evidenced TOES for the ADHD
combined tvpe, Z78% for the predominantly inatren-
tive mvpe, and 1.4% for the predominantly hyper-
actve-impulsive ovpe.

The contml group inclhided unrelated voluntees not
affected by [, chronic and medical diseases, inflam-
matory diseases, and allergies, undergoing blood tests for
a presurgical screening. They were also selected o
exclude ADHDY or conduct disorder. The age ar dam
collection was 1025+ 215 vears and the propomion of
males was 7795,

All the pardcipants enmlled in this smdy were Caucasoid
and living in Morthem [mlv.

The smdy protocol was approved by the Local Ethics
Committee and as the pamicipants were all underage
vouth, their parents were requested m provide wrimen
informed consent for the studv as indicared on the
approval note by the Lol Ethics Commitee. The
parents of 11 ADHIDY parients provided wrinen informed
consent to be realled for a blood Paxgene sample for
whaole expression smdies. This smdy has therefore been
camied out in accordance with the ethical standards
esmhblished in the 194 Declaration of Helsinki and s
later amendments.
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Genetic analysis

The DA of all pamicpants was extracted from blood
samples or saliva using commercial sandard kis. The
MLPA assay was perfformed using the MLPA Kir
P343-C1 pmduced by MRC-Holland (Amsterdam, the
Metherlands) according o the manufacturer's protocol.
The kit includes 49 probes: 26 probes contain com-
plementary  sequences of exons for genes in the
15q11-q13 region and 11 probes for genes in the 16pl 1.2
region.

MLPA statistical analysis

Analvses of results were camied out on the hasis of the
peak areas of each pmbe obtained using GeneMapper
software w0 (Applied Biosystems, Foser  Cioy,
Califomia, USA)L Coffalvser sofoware (MRC-Holland,
Amsterdam, the Nethedands) 9.4 was used © analvee
the MLPA dam for CNVs, Bin sizes were adjusced
acoordingly for the peak sizes observed. [lam were nor-
malized by dividing the peak area of each probe by the
average peak area of the seven contml pmbes in the
probe mix obmined from the sample ser. The nomalized
dama were then divided by the median peak area of all
samples o obtain an indicarion of copy number varacion
for each probe. A value of (L7 or below and 1.3 and above
were set as thresholds for loss and gain, espectivelv.

We rested the MILPA assay by analysis of three posiove
controls, ohmined from the Tor Vergam General Hospinal
{Bome) and TROCCS Farebenefrawlli (Brescia), with
known deledons and duplicadons in regions agered by
the probes. For all controls, the comect CMV was deec-

red by MLPA analvsis (data not shown),

SMHF array analysis and generation of CNV's calls

Both samples from ADHIY padents with the 15q13
deletons were  genotvped by Affvmemic Human
Mapping GenelChip 6.0 amavs with a vowal of two millions
of probes, half of which were polvmorphic. DMNA was
processed according to the insructions provided in the
Affvmernx Genome-Wide Human SMNP MspfSty 6.0
Agsay Manual. Inioal analvsis of the arav o calculare the
incensity dara was carned outusing Affvmernx GeneChip
Command Console Sofpware (AGOCL Sanra Clara,
California, USA)L The AGCC pmbe cell ntensity dam
were then analveed using Genorvpe Console 301
(GTC301) to obin genotype dam. The copy number
state calls were generred from the BRLMM-P-Plus
algonthm implemented in GTC 301, This algorichm
compared the intensity signal of each marker in each
sample against a reference pool formed from a group of
270 samples denved from the HapMap darabase. After
this comparison, the sofoware generaes a median inten-
=ity value for each marker. Thie value was then used by
the Affvmemix segmenmation algorithm m identify CNVa,
To reduce the presence of false-positive CMWVs, the
sEgmentanon algorthm parametes wene set to consider

15q13 ddetions and its funcBonal role Valbones «f al &1

as a CMV only those regions brger than 100 kb, com-
prsed of at least 25 condguous markers without a diploid
smre and with an average probe densioy lower than 10 kb,

RMA isolation and microarmy gene expression analyses
Blood samples from the two drog-naive ADHD patients
with the 15q13 deletions and drug-naive nine ADHD
patients withour 15q13 deletions were obmined by
venipuncrure in the moming using PaxGene Tubes
(Qiagen, Hilden, Gemmany). The two ADHIY patients
with the 1513 deledons and nine ADHID patients
withour 15q13 deledons were age and sex mamched
(mean age of pamicdpane with 15013 deletons
1L50+4.95; mean age of pamidpants withour 15913
deletions 12224+ 3.27: r=0.26, P= 0.80: 100% males).

RMA isolation was peformed using the PacGene Blood
BMA Kit (Qiagen) according to the manufacturer’'s pro-
monls and the quality and integricy of RMA we e assessed
using Manodmp 2000 (ThermoScientific, Waltham,
Massachusens, [SA)

(iene expression micmarray assavs wene peformed using
Human Gene 1.1 5T amay smips (Affvmermrix Inc, Santa
(lara, Califomia, USA) on the Affvmeoix Gene Atlas
plarform following the manufacturer's insructions (Ao
e affy et conysap portftacdatan mane alv a ).

Data analysis and pathway analysis

CGiene expression micrmaray dam were imponed from the
Giene Adas insrument inco Pamek Genomics Suie 6.0
(Partek, St Loui, Missoun, U5SA) as CEL files using
default parameters. Quality conmoks were pedformed using
Affymemx expression console software, whereas the ans-
vsis of vanance o obmin a list of genes modulared dif-
ferentially in the two gmoups was carfed our using the
Farmek Genomic Suite. Pathway analvsis was camed out
using Pathway Studio Software 50 (Anadne, Lawsanne,
Swimerbind) with the smandard Gene Ser ennchment ana-
kvsis, originally developed by the Broad Insomiee (dap:f
warer. froad mirsdufgraa’t (Mootha & af, 20031 This algo-
nthm uses a comeladon-weighted Kolmogorov—Smimaoy
smosic on all gene expression changes and computes
pathway ennchment scores by considering gene  set
me mbe mhip informadon, gene list anking, and gene—gene
dependencies thar reflect real biology.

Finally, we camied out a marger predicion analysis
(Ariadne) w derermine the pathwavs influenced by the
genes  belonging w the 15q13  deledon (KLFT3,
MTMEIO, GHRNAT.

Results

Our of 117 ADHIY patents and 77 healthy individuals,
we excluded one patient and six pamicipants from the
control group because of low-quality DNAL Among the
parients, we identfied two with a significant reduction in
the peak areas for the pmbes of the TRAWT, KLFT3, and
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) Schernatic: mpesentafion of the deletivns lound at the 15q13.2+q13.3 region in two ADHD patenis (W See and chromosanal positons of fe
ter dedebons [assembly GRCh3T g 18). ADHD, attenfon-defcit hyperactviy disosder.

CHRENAT genes in the 15013 region. From the swatisncal
MLPA dara analysis, we obmined pmbe signal values of
(.48, 043, and 045 for KLFI3, CHRNAT, and TREW/ for
parient 1 and values of (L5, (.44, and 0.46 for parient 2,
defining two heemoaygous deletions in 150133 (Fig. 1a).
The dinical features of these parients are repored in
Tahble L

Mo genomic rearangements in the 15q11-13 region
were found in the control samples. The 1.9% rare of
15913 CMVs in cases did nor differ significantly from
the 5% mre in conmols (Fisher's exacr rest, P=0.53).
Muoreover, no genomic reamangements in the lopll.2
region were found in the padentand the conmol samples
by MLPA analvsis,

The owo CMWVs ohserved in ADHD patients were
confirmed and fine mapped using Affymerix Human
Genome-Wide SMP Amays, defining a deletion of
239 Mbp in padent 1 and 1.79Mbp in patient 2 (Fig. 1b).

These two CMWVa have an overlapping region, which
spans the genes ARAGAPIFE (Rho GTPase acdvar-
ing protein 11B), FAN? (FANCDZFAMClassoctared
nuclease 1), MTMRESS, TRAMT, KIFI3, OTUDTA, and
CHRNAT (Fig. 1a). No other CNVs greater than 100 kbp
were found in nonpoly morphic regions for both patents.
For pagent 1, the breakpoins fell intm two regions with
low probe coverage. In pardcular, the most centromernic
breakpoint fell in a region of 123 kbp, which was covered
by only four probes. Because of the low coverage, how-
ever, we cannot formally exclude char the CNV break-
point maps 123kbp downsoeam and thar the CMNV is
closer in size. As for the telomere breakpoint, the cov-
erage is higher and the acual breakpoint falls inoa range
of 14 kbp.

As for patent Z, we can reasonably exclude thar the
CMV is smaller than what we reported as the intemal
boundaries of the deletion are well covered. We can
reasonably exclude that the CNV is smaller than what we
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Dhsn ks amedd Schzopierania- P § and Latirs werson; TEMA, Test of Marmory
and Learning; 'WIESC, Wedrsinr intellgencs Scain for Chidmn

reported as the internal boundaries of the deleton are
well covered. However, we cannot exclude thar the CNV
extends upstream of the more cenromeric deleted probe
for 74 khp.

To assess the impact on the biological processes regulared
bv genes within the deleted region, we amied out gene
eXpression microarry amalvses in the blood obrained from
the two ADVHID padents carrying 15q13 deletions and nine
ADHIDY patents withour 15q13 deletons.

The analysis of varance analvses idenofied 129 sig-
nificantly dysregulated transcripts [P< 005 and fold
change (FC)<=1.5 or> L5] (Table 2). We then visual-
ized the most significantly changed transcrprs using a
more sringent P value (P<001 and FC <- L5 or=>15)
in the heamap generated by hierarchical clustering
analysiz (Fig. Z).

As expected, some genes located in the 15013 delered
region were downregulated in the owo ADHIDY patents
camying 15q13 deletions: KILFI3, P value: 3.26 x 1077,
FC: = L% MTMRIC, Pvalue: 0.0032, FC: = 1.9 CHRNAT
did not show significant P values (P=09, FC: = L01},
possibly because of its very low expression levels in
the blood.
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We then used the 129 manscripts thar were modulated
significantly  in ADHI} padens camving the 15q13
deletion w camy out a pathways analvsis and found sev-
eral pathways w he significantdy dysregulared in the
ADHIY deletion carners (P<{.005 after mubkiple test
omecnonk: apngmsis (P=244x10""), oxidative sress
(P=1L75%10"7), as well as immune response
1P=293% 10~ *) signaling { Tahle 3).

Interesdngly, when we camied out a mrger prediction
analysiz for the genes helonging wm the 15q13 deleton
region (KLFFS, MTMEIS, CHENAT) and thar were sig-
nifican ty downre gulated in AIDMHID padents camving the
15q13 deletion (KLFI3, MTHRIT), we observed (Fig. 3)
that many of these gene rargets helonged to the same
immune/inflammatory  and oxidadve soess signaling
pathwavs, In Fig. 3, we show the main gene nerworks
activated by the KILFI3 and CHRNAT genes
Intzrestngly, the same pathways that we found o be
significantly modulared in the dam set of the 1249 dysre-
gulated transcrps are also the main neowork sctivated by
genes atfecred by the presence of 15913 deledons.

Discussion

Our resuls showed the presence of 15q13 deletions in
wo ADHIY patients, whereas no genomic rearmnge-
ments of this region were found in the control samples.
The low frequency of 15q13 CMVs observed in our
pacients (1.72% ) is similar to that observed for 15q11q13
CMNVs by Williams ef g, (20010) { 1.91%), who carned outa
penome-wide analvsis of 410 children with ADYHIY, all of
white UK ongin.

Toour knowledge, this is the fime repore of this recument
CMV in Taly for ADHID patients. These findings are in
line wirth other ADHD srudies (Lionel & af, 2011;
Willams & af, 201 2), and alzo with studies thar identified
15q13 CMWVs in other psychiarnc disorders, such as
schizophrenia (Stefansson of af, 2008; Swne o af, 2008;
Van Bon e af, 2009 Swephens & af, 201Z), autem
(Pagnamenm ef af, 2008), and epilepsy (Dibbens o al,
2004 Helhig & af, 2008). The overap in CNV loci
among disorders suggeses pleiomopy of genes predispos-
ing to these diseases (Moskvina af alf, 2004).

Muoreover, both AIDMHIY parients with 15q13 deledons
had voral I()s that are in the lower quamniles of normal (92
and £1). This confirms that the 15g13 deletion is asso-
carted with lower overall I} in ADHID patients, as also
repored in the smdy by Williams er i (2010,

We also found a significant difference in gene expression
profiles heoween ADHD patients carrving deledons in
1513 and ADHD patents withour deledons in that
region. As expected, owo genes from the 1513 delewed
region (ALFr3, MTMRND were significandy down-
regulated in the owo patdents carrving 15q13 deletions.
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Tabie2 One hundred and tw

gemes signilicantly dys
compared wilh nine ADHD patients wilheul 15513 delelions (P< (05 and fold change < — 1.5 or > 15)

regulated in the blood of the two ADHD mtients with delefions in 1513
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ADHD, asengor-deficl Fypemotdly deorde

Cur pathways analvses indicared thar apoprosis, oxidatve
stress, and immune response signaling were the maost
significantdy differendallv modulated pathways linked to
15013 deletions. Intzrestngly, we found thar deletions in
KLFI3 and CHRNAT penes affecred the expression
levels of genes implicared in the same immune response
signaling, inflammarory as well as sress oddatve path-
wava. Furthermaore, three genes from our list of genes
that were significantly alered in ADDHIY padents with
15013 deledons [L.27RA, interleukin 27 rece pror, alpha
FAPTY, zetachain (TCR)-associated  protein kinase
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T kDa FUTH, fucosyleransferase 3 (galacmside 304
L-fucosylmransferase, Lewis blood group)] were part of
immune/inflimmarory response signaling. Similarly, the
PROXS (peroxiredoein 6) gene encoding a thiol-spedific
antioxidant protein, in our gene lisg, found o be down-
regulated in ADHIDY padensz with 15q13 deledons,
helonged wm the oxidarive sress pathway (Fig. 30

The KL.FI3 gene encodes a manscripoon factor; it plavs
an important mle in activadng COCLS (RANTES) gene
expression in T lvmphocyies (Song erad, 199490 CCLS is
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Fig. 2

Hierarchical clustering
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Heatmap showing the results of hierarchical clustering of our dataset. it identifies two main groups (eft side). Black: patients carrying deletions in
15q13; gray: patients without deletions in 15q13. Thity-five genes are downregulated and B genes upregulated in ADHD patients carrying deletions
in 15q13 versus ADHD patients without deletions in 15q13. ADHD, attention-deficit hyperactivity disorder.

Table 3 Pathways regulated by 15q13 deletion genes

Name P valua

Apoptoas 244E =76
Onmidation reduction 1.76E—39
Immune response 2.94E—35
Omdoreductase actvity 2.44E-20
Omdoreductase actity. Acting on single donors with incorporation  0.000332

of molecular oxygen, incomporation of two atoms of oxygen

Call cycle regulation 137E=10
Hedgehog pathway 4.12E—06
Micotinate and nicotinamide metabolizm 151E-05
Axon guidance 1.76E-05
Guanylate cydlase pathway 0.000134
Apoptoss regulation 00001941

B-call activation 0.000305
Gap junction regulation 0.000543
Insulin action 0.000923
Respiratory chain and oxdative phosphoryation 0001402
Metabolism of tiacylghcerols 0.004377
NEK-cell actvation 0.005798

a member of the chemokines family and is involved in
immune/inflammatory events. KLF/3 may regulate
multiple stages of both Bell and T-cell development, in
accordance with evidence emerging from murine models
(Outram er al., 2008). As expected, we observed down-
regulation of this gene, which is further confirmed by
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another study that reported a decrease in the mRNA
levels of this gene in a proband with a homozygous
15q13.3 microdeletion compared with controls (Le
Pichon & a/., 2013). Thus, because it has been suggested
that immune response (Ceylan & af, 2012) as well as
inflammation (Donev and Thome, 2010) play a key role
in the etiology of ADHD, as well as in autism and schi-
zophrenia (Gibney and Drexhage, 2013), decreased
KILFI3 expression could be indirectly involved in these
pathologies.

CHRNAT is located within the deleted region, but shows
low expression levels in our blood samples. Our target
prediction analysis, however, suggests that it also influ-
ences immune response and inflammatory signaling, both
of which may be involved in the pathogenesis of ADHD
(Donev and Thome, 2010; Cevlan e a/., 2012) or other
psychiatric disorders (Gibney and Drexhage, 2013). We
cannot differentiate the effects of CHRNAT from other
deleted genes from the same region, but we can spec-
ulate that CHRNAT is likely to contribute significantly
toward immune response and inflammatory signaling
pathways. It has been reported that stmulation of
CHRNAT on human polymorphonuclear neutrophils and
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A taget prodiction analyss showed e patways infuanced by the ganas balongng tothe 15913 doleton (KLF13 MTMR10, CHRNAY). KLF13
and CHRNAY actvated infammatory maponse, mmuna response, and acdatve stom notworks.

blood mononuckear phagocytes in witrs attenuates the
expression  of leukocyte markers involved in cell
recruitment and adhesion, and release of mmor necrosis
factor< and other proinflammatory cytokines (Vukelic
etal, 2013).

KLFI3 and CHRNAT influence the oxidative stress
pathway. Some evidence showed that oxidative stress
might suppress the expression of the CHRNAT at protein
and mRNA levels during the carly stages of damage in
PC12 cells (Guan & af, 2001) as well as in polymorpho-
nuclear neutrophik and blood mononuclear phagocytes
in vitro (Vukelic & af, 2013). Morcover, several studies
have shown the implication of reactive oxygen species in
the regulation of RANTES (Lin & 2f, 2000; Baric and
Murphy, 2007; Tripathy & al., 2007, 2010).

There are findings that support that oxidative metabo-
lism may play 2 role in the ctiopathogenesis of ADHD,
with 2 meta-amlysis of extant studies showing increased
markers of oxidative suess among unmedicated ADHD
patients compared with conuoks [Jose ph & af. (in press) ).
Alterations in the oxidative stress pathway are also
observed for other psychiawic disorders (Ghanizadeh
et al., 2013; Wu & al, 2013).

Thus, owr results indicate that immune/inflammartory
and oxidative suress pathways dysregulated in ADHD
patients carrying the 15q13 deletion appear to play a roke
not only in ADHD but abo in other psychiatric disorders
such as schizophrenia and autism. This surengthens the
issue on the pleiotropic effects of 15913 deletions and
thus on the existence of shared hiologic sigmaling among

48
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multiple neumpsychiaric dsorders. Evidence for shared
penctc causcs among disorders has also bheen shown
for common varans (Cmoss-Disorder Group of the
Paychiaric  Genomics  Comsomium & af, 20130
Funhermore, for inflammatory response, it has also been
reported thar ADHI) patients are at a higher risk for
asthima (Fasmer & o, 2011; Mogensen & al, 2011; Kwon
eral, 2014). Investigation of the mechanisms associaed
with deletion could explain the common origin of dif-
ferent paychiaric pathologics.

We acknowledge that this smdy has some limi@tons.
Because 15q13 CNWs are rare, it & possible thar any
pathophysiologic insighs from CHRNY camiers may not he
pencmlizable w other ADHD padems However, it is
possible thar ADHD CNVs impact the same hiological
pathways as commo n vanaton 1T so, our resuls would he
relevant woa larger subser of patiens. It B ako imporant
tounderline thatthe frequency of 15q1 3 CNVs observed
in our patients is similar o thar observed in oother
European couns. Another limimtion is thar our gene
expression gudy wed ADHD patiens without deletions
as controk. Although this allows ws w differentiate the
effects of the deletions from the effecs of other sources
of ADHIYs crology, it & possible thar our power was
reduced w detect pathways that have heemogenous
ctinlogies.

Chur gene expression study was camied ow in leukocyres,
a peripheral dsue. Although not all genes expressed in
the brain are also expressed in blood, several considera-
tions sugged thar periphenal gene expression studies can
be wseful (Sullivan e &f, 2006 Raollins & af, 20100
Maoneower, although the brain i cdearly the locus For much
of paychiatrie pathophysiology, numerous studies impli-
cate pccsses such & inflammation and  abnormal
immune responses, which are expressed in peripheral
tissues ((ladkevich & af, 2004), and would be expecied
to imipact gene expression in bleod cells, Ik & also likely
that some gene cxpression profiles may be epiphe nomena
of brain actviry. Asysienane review of the lireranre shows
that peripheral measures of neurotramsmines and their
metabolites are associared significantdy with brain lovds
{Mare & @, 20118 Conssent with this, inoa recent mea-
amalysis, we showad thar four pernpheral measues of
monanine meabaolism significandy dserimineed ADHD
and nor-ADHDD samples (Scasselbo & @, 2002) Although
these brain-reled changes in neumtansminers  and
metabolites in the penphery are not caused by blood cell
pene expression, they likely have effects on gene expres-
sion thar are useful for differenianng ADHID cases From
controls,

Fimally, a fumher limimtion is linked w CGHRNAT
cupression. Despite the impomance of this gene in a
varnery of neurmspspchiarme phenorypes (Miller & af,
200 Shimawi & af, 2009  including  ADHID
(Seerpiakouli & af, 2012 Willians & of, 2012 it is noc
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sufficicnty expressed in blood to have been informative
for our analyses, Howewver, conrasting resulis for the
cxpression of this gene inbloosd have been reporied (Saco
at al, 1999 Benfante o af, 2001; Van der Zanden &f af,
22 Le Pichon & af, 2013). Higher expression of
CHRENAT inthe brain highlighs the potential imporance
of this gene in the central nervous system (Le Pichon
a all, 2013

Condusion

Char findings are oonsistent with the presence of 15q13
deletions in Ialian ADHIDY patiens. Maore interesnngly,
we show thar pathways relaved o immune/inflmmaeoery
response and oxidative stress sigmaling are affected by
the deletion of KFLIF and CHRNAT. Because the phe-
notypic effecs of 15q13 are pleiomopic, owr fndings
imiply the existenoe of shared bhiologic pathways among
multiple neumpaychiaric conditions.
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[LREGISTRO ADHD DELLA REGIONE LOMBARDIA
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MAURIZIO BONATI', LAURA REALE', FEDERICO MARCHETTI®

"lnbordiorio per la Salule Matemodnfantile, Dipartimento di Salule Pubblica, IRCCS - Ishituto di Ricerche Farmacologiche
Mario Negii, Milano; 2UOC di Pediatia e Necnalologia, Presidio Ospedaliero di Ravenna, AUSL della Romagna

THE LOMBARDY REGION'S ADHD REGISTRY:
A TOOL FOR IMPROVING PATHWAYS OF CARE
[Medico e Bambino 2015;34:157-184)

Key words
Attention deficit disorder, Prevalence, Disease regisfry, Treafmenf planning, Epidemiclogy

Svmmary

Background - Despite a pooled, worldwide ADHD prevalence of 5.29% in children and
adolescents, the rafes vary widely befween and within couniries. Such variability in
prevalence rates often corresponds to heterogensous methodologies used for diagnostic
evaluation in the sfudies. The aim was fo estimafe the prevalence of ADHD and define
the socio-demographic, clinical, and prescription profiles of the subjecis enrolled in
Ifaly’s Lombardy Region’s ADHD Register.

Method - Data on patients evaluated by the 18 regional ADHD reference cenires in the
2012-2013 period were analysed.

Results - 753 of 1.150 (65%) suspected palients received a diagnosis of ADHD
(M:F=6:1; range:5-17 yrs). In 24% of cases there was a family history of ADHD. 483
(64 %) patients had af least one psychopathological disorder, the more common of
which were learning disorders (35%), sleep disturbances [14%), and oppositional defi-
ant disorder [13%), while 68 (9%) patients had other chronic medical condifions. 84%
of patients received a prescripfion for psychoeducational interventions [most commonly
parent training, n=428, 82%, child training, n=308, 59%, and feacher training,
n=173, 33%), 2% received only pharmacological treatment, and 14% a combination of
both. Of the 115 patients receiving drug therapy, 95 (83%) were treated with
methylphenidate, 7% (n=8) with atomoxetine, and 10% [n=12) with another drug, espe-
cially risperidone. Compared fo subjects freafed with a psychoeducational infervention
alone, patients with drug prescripfions more commonly presenfed valves of CGLS of 5
or higher (p< .0001), lower cognitive levels [p= .0019), and associafed disorders, such
as oppositional defiant disorder (p< .0001) and sleep disturbances [p=.0007).
Conclusions - The regisfry has revealed fo be an essenfial fool for a continvous, systemat-
ic monitoring of patterns of care, and allows resources to be invested appropriately,
based on documented needs, thus promoting progressive, significant improvements in
clinical practice and ensuring an efficient and homogeneous quality of care.

Una chiave di lettura

C irca trenta anni fa fu teorizzata (Basa-
glia prima; Maccacaro, Panizon e To-
gnoni dopo) la possibilita di organizzare,
nella realta italiana, un osservatorio sulla
pratica della psicofarmacologia in pediatria.
Agli inizi degli anni 2000 si avanzo 'ipotesi
di utilizzare la reintroduzione del farmaco

Medico e Bambino 3/2015

metilfenidato sul mercato italiano come una
occasione irripetibile per un percorso di for-
mazione e integrazione tra le figure re-
sponsabili del bambino con vero o presunto
ADHD (genitori, insegnanti, pediatra di fa-
miglia, specialista neuropsichiatra ecc.)".
Visto sotto questa prospettiva, I'utilizzo dei

52

farmaci per il trattamento del’ ADHD in as-
sociazione con interventi di tipo psico-edu-
cativo e cognitivo-comportamentale, pote-
va (e pud) assumere il ruolo di un indicato-
re di bisogni, consentendo di definire il con-
testo sociale, culturale e diagnostico-assi-
stenziale che riguarda i bambini con
ADHD, con l'ovvio obiettivo di migliorare
la qualita dell'intervento in generale e natu-
ralmente di precisare il ruolo dei protago-
nisti della diagnosi e cura di un problema
che stime recenti riportano con una preva-
lenza pari a circa 1'1-2% della popolazione
pediatrica e adolescenziale.

Nel corso di questi anni la saga italiana
dell’ADHI¥ ¢ continuata ed ¢ pressoché
unica a livello internazionale. Una serie di
opportunita hanno consentito di definire un
percorso diagnostico e terapeutico per i pa-
zienti con ADHD basato sulle evidenze e
sull'appropriatezza. 1'attuazione nella pra-
tica di tale percorso era (ed €) altra cosa,
perché necessita di: a) una diversa organiz-
zazione dei Servizi di neuropsichiatria; b)
una maggior disponibilita di risorse (anche
umane); ¢) un appropriato e costante ag-
giornamento degli operatori; d) una valuta-
zione degli interventi; €) una informazione
documentata, scientifica e indipendente,
per l'intera comunita.

Con queste finalita si & definito “il per-
corso italiano dellADHD" gia prima della
reintroduzione in commercio del metilieni-
dato (avvenuta nel 2007), sino all'attuazione
del Progetto Regionale Lombardo (punto
pitt avanzato del percorso). II modello
ADHD doveva rappresentare, come detto,
anche la fase pilota o il disturbo/pretesto di
una valutazione di fattibilita per estenderlo
e generalizzarlo (con le dovute migliorie)
agli altri disturbi/bisogni che alterano la sa-
lute mentale nell'etd evolutiva. Non tutti
hanno colto il potenziale dell'insieme delle
varie iniziative messe in atto, rimanendo
vincolati a visioni e modalita di piccolo ca-
botaggio, invece di affrancarsi con speri-
mentazioni innovative volte al migliora-
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Focus

mento della qualita e appropriatezza delle
cure quotidiane. Forse si € chiesto troppo
anche alla stessa comunita neuropsichia-
trica infantile italiana ancora caratterizzata
dall'imprinting dei due procreatori cultura-
li storici (neurologi/epilettologi e psicoa-
nalisti) ed & rimasta, ancora una volta, “una
concretissima utopia™.

Medico e Bambine € stato, trai pochi, at-
tento al multimodale svilupparsi del “per-
corso italiano dell ADHD™. 1l presente Fo-
cis, per forma e contenuto, & parte di que-
sto monitoraggio, con la finalita di stimola-
re riflessioni e considerazioni anche in am-
hito pediatrico.

1l Focus parte dalla sintesi dei risultati
del Registro della Regione Lombardia, con
la richiesta di pareri e commenti da parte
di quelli che sono i protagonisti della pos-
sibile diagnosi, assistenza e cura dei bam-
bini con ADHD. I dati del Registro ci dicono
che i bambini che sono stati “intercettati”
dai servizi sono molto minori rispetto al-
l'atteso e che quelli che hanno ricevuto un
trattamento farmacologico sono pochi. Non
crediamo, come & stato detto da parte di al-
cuni su organismi di stampa nazionale, che
i dati del Registro fanno giustizia di dia-
gnosi in eccesso e di sopravvalutazione di
un problema molto “americano”. Si tratta di
una posizione “ideclogica”, come giusta-
mente sottolineato da Panei nel suo com-
mento. Semmai, possiamo dire, come ri-
porta Zuddas, che pud essere vero il con-
trario, vale a dire che, nonostante il Regi-
stro, continua ad esistere una “negazione
di un importante bisogno di salute, per il
quale da anni sono disponibili strumenti te-
rapeutici altamente efficaci e sicuri”.

Il problema non pud essere affrontato
con una visione che conta i numeri dei pa-
zienti con ADHD (il poco o il tanto”). La
chiave di lettura pii giusta, che riguarda gli
operatori socio-sanitari che devono porsi la
domanda se quel bambino che va male a
scuola e ha una condotta iperattiva, pud
avere 0 meno un disturbo da deficit di at-
tenzione con iperattivita, € quella di chie-
dersi se siamo sufficientemente in grado di
“fare bene” di fronte a situazioni sospette o
certe di ADHD che richiedono competen-
ze, professionalita, rete di lavoro. E i com-
menti che seguono i dati del Registro (da
quelli dellinsegnate a quello del genitore,
per arrivare a quelli degli specialisti) ci fan-
no capire chiaramente che la strada da per-
correre ¢ ancora lunga, per poter dare voce
e contenuto professionale a quello che ci
dice e che auspica la sig.ra Occhipinti: “sa-
rebbe utile diffondere un'apertura a questo
tipo di disturbo perché, se conosciuto, stu-
diato, approfondito, puo essere affrontato e
gestito”.
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Il Registro della Regione Lombardia sul’ADHD

| Registro lombardo dellADHD é stato

attivato a partire da giugno 2011 nel-
I'ambito del progetto “Condivisione dei
percorsi diagnostico-terapeutici per
I'ADHD in Lombardia®, con il contributo
della Regione Lombardia. Gli obiettivi
principali del progetto sono: monitorare
l'attivita dei Centri di riferimento regio-
nali per TADHD; definire e garantire per-
corsi diagnostico-terapeutici appropriati
e condivisi; intensificare la formazione e
l'aggiornamento degli operatori e infor-
mare i cittadini. Il Registro, in particola-
re, & stato concepito come registro di
malattia, quindi sono raccolte informa-
zioni relative non solo ai pazienti con dia-
gnosi di ADHD in trattamento farmaco-
logico (come previsto dal Registro Nazio-
nale), ma anche a tutti i pazienti che affe-

riscano al Centro di riferimento con so-
spetto ADHD. Questo studio, realizzato
attraverso Panalisi dei dati inseriti nel Re-
gistro dai 18 Centri di riferimento regio-
nali per TADHD, rappresenta la prima va-
lutazione sistematica dei percorsi di dia-
gnosi € cura dei pazienti con ADHD in
Italia in un'ampia popolazione che acce-
de ai Centri di riferimento regionali. Un
risultato importante di un progetto ambi-
zioso, a tutt’oggi unico non solo nel pano-
rama nazionale, che ha coinvolto i pa-
zienti, le famiglie, gli insegnanti e gli
operatori.

L’articolo completo pubblicato su Ri-
cerca & Pratica (2014;30:198211) ha su-
scitato interesse, critica, apprezzamen-
to... come atteso. Nel Box 1 & riportata la
sintesi dei risultati dello studio.

Box 1 - 1 DATI DEL REGISTRO DELLA REGIONE LOMBARDIA SULL’ADHD

| dati relativi ai nuovi pazienti valutafi dai 18 Cenfri di riferimento lombardi nel periodo
2012-2013 sono stati estrapolati dal daotabase del Registro regionale ADHD e analizzati
per descrivere le caratieristiche clinicodiognostiche e prescritiive del campicne.
753 dei 1150 casi sospeftii (65%) hanno ricevuto una diagnosi di ADHD (M:F=6:1; et
mediana: 9 aa; range: 517 aa), nel 24% dei casi era presente familiarita per ADHD. 483
[65%) pazienti presentavano almeno un aliro disturbo psicopatologico, pit frequentemente
disturbi dell’apprendimento (35%), disturbi del sonno (14%) e disturbo oppositive-provoca-
torio (13%); mentre 49 (9%) avevano in associozione alira condizione medica cronica,
r lo pit di tipo neurologico (n=28).
F%S% dei pazienti ha ricevuto una prescrizione di tipo psicologico, pit comunemente Pa-
rent fraining (n=428, 82%), seguito da Child training [n=308, 59%) e Teacher training
In=173, 33%); il 2% solo farmacologica, il 13% entrambe. Dei 115 pazienti con terapia
farmacologica, 95 (83%) sono stati wratiati con metilfenidato, 5 dei quali in associazione
con un aliro psicofarmaco, il 7% (n=8] con atomoxefina e il restante 10% [n=12) con un
aliro farmaco, in particolare risperidone. Rispetto ai soggetti cui & stato prescritto solo I'in-
tervento psicologico, | pazienti con prescrizione farmacologica presentavano pit frequen-
temente valori di CGI-S di 5 o supericre (p<0,0001), livello cognitivo inferiore
[p=0,0019), la presenza di disturbi associati, quu1i il disturbo oppositivo-provocatorio
|p<0,0001) e i disturbi del sonno (p=0,0007].
| istro ha rappresentato un essenziale strumento di monitoraggio contfinuo & sistematico
che ha permesso di programmare e usare in m appropriato le risorse sulla base dei bi-
sogni (grado e tipo dioaomundu], attivando progressivi e significativi miglioramenti nella
pratica clinica e garantendo un'efficiente e omogenea qualita delle cure.
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I1 contesto ideale di diagnosi e assistenza

del hambino con ADHD

genitori sono di solito i primi che si

accorgono delle difficolta dei loro figli
o0, se anche tali difficolta vengono segna-
late dalle insegnanti, sono i genitori che
per primi si rivolgono al pediatra. Se si
sospetta 'ADHD (disturbo da deficit di
attenzione/iperattivita) il pediatra do-
vrebbe indirizzare la famiglia ai Centri
di riferimento regionali per la diagnosi e
la cura dell’ADHD. La diagnosi di
ADHD deve basarsi su una valutazione
accurata del bambino condotta da un
neuropsichiatra infantile, con esperien-
za sulla diagnosi e terapia del’ADHD e
sugli altri disturbi che possono mimar-
ne i sintomi (diagnosi differenziale) o
che possono associarsi ad esso (comor-
bilita). Tale valutazione, che pud avva-
lersi delle competenze di altri operatori
della salute mentale dell’eta evolutiva,
deve sempre coinvolgere, oltre al bam-
bino, i suoi genitori e gli insegnanti. Le
informazioni diagnostiche devono esse-
re raccolte da fonti multiple al fine di

consentire una adeguata definizione del
comportamento e della compromissione
funzionale del bambino. Inoltre devono
sempre essere valutati i fattori sociocul-
turali e lambiente di vita. Il trattamento
appropriato si basa su un approccio mul-
timodale che combina interventi psico-
logici di tipo psicoeducativo e cognitivo-
comportamentale (effettuati da psicolo-
gi con competenze nella terapia del-
I'ADHD) con terapie farmacologiche,
queste ultime per i bambini con sinto-
matologia tale da compromettere il loro
funzionamento, o per coloro che non
hanno avuto beneficio dai soli interventi
psicologici.

La decisione di intraprendere una te-
rapia farmacologica deve essere presa
da un neuropsichiatra. Il percorso di
diagnosi e cura pit appropriato per
I'ADHD, a differenza di altri disturbi psi-
chiatrici dell'eta evolutiva, & delineato
da linee guida italiane, in accordo con le
indicazioni e le evidenze internazionali.

[ commenti e le implicazioni

uando ci capita di avere un proble-

ma sentiamo spesso la necessita di
condividerlo con gli altri e soprattutto di
sentirci confortati ascoltando chi, come
noi, ha dovuto affrontare le stesse tra-
versie. Questo accade anche e soprattut-
to per le famiglie che da anni affrontano
la dura battaglia quotidiana, storie di tut-
ti i giorni, con i propri figli affetti da
ADHD.

E una lotta con bambini difficili, ma
soprattutto contro chi circonda loro e le
loro famiglie. Incomprensioni e accuse
rivolte a noi genitori per non essere riu-
sciti a educare i nostri figli, accuse che
dopo anni spesso si fanno convinzione
anche negli stessi genitori, quando nes-
suno riesce a dare loro una giustificazio-
ne plausibile del perché il proprio bam-
bino sia cosi. Sono le accuse dei parenti,
degli amici, dei genitori dei compagni di
scuola, talvolta anche degli insegnanti e,
non di rado, dei medici.

Nostro figlio & seguito da un’équipe
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medica da guando aveva sette anni, &
stato sottoposto a cure farmacologiche e
psicologiche, e devo affermare la verita
ogni volta che siamo andati al controllo,
oltre ad aiutare mio figlio hanno dato
tanto sollievo psicologico anche a noi
genitori.

Fin dalla scuola materna, C. aveva
grandi difficolta a portare a termine le
consegne date, stare dentro le regole,
intessere buone e serene relazioni con i
coetanei. Ma la bomba scoppio quando
fece I'ingresso alla scuola elementare. Li
C. rivelo nella sua totalita tutti i bisogni
interiori, psicologici, affettivi, relaziona-
li. Un bambino con iperattivita, con un
deficit dell'attenzione; tutto cio gli crea-
va grande difficolta nel comportamento,
nelle relazioni con i bambini, con le in-
segnanti, e tante volte degenerava con
aggressivita verbale e anche fisica, vi-
vendo grandi conflitti.

Ritengo che lo studio rivolto ai bambi-
ni affetti da ADHD sia di fondamentale

54

importanza e sarebbe utile diffondere
un’apertura a questo tipo di disturbo per-
ché, se conosciuto, studiato, approfondi-
to, pud essere affrontato e gestito.

La nostra esperienza & stata con mo-
menti di alti e bassi, ma sempre pronti a
tutte le novita che a volte ci hanno spa-
ventato, ma grazie al supporto di medici
competenti li abbiamo affrontati con co-
raggio. Noi, come genitori, crediamo
che accanto al percorso psicoterapico e
psicopedagogico che C. continuera a fa-
re, il contributo del farmaco potra aiuta-
re nostro figlio nel suo comportamento
e nell’attenzione, migliorando a scuola,
nel sociale, a casa. Tutto cio spero possa
portare in C. maggiore autostima, sere-
nita, buone relazioni con i compagni,
non pitt rifiuti dai genitori dei compagni,
non pitt paure e difese da parte degli in-
segnanti. Anche noi genitori, speriamo,
respireremo un po’ di pit. Puntiamo sul
positivo. Crediamo che tutto quello che
abbiamo vissuto, anche se con fatica e
sacrificio, ci ha aiutato a crescere, ci ha
fortificato come persone, come coppia,
come famiglia; la nostra fede & cresciu-
ta. L'importante in tutto questo & non
stare soli, isolati o nell'ignoranza; biso-
gna chiedere aiuto, e chiederlo alle per-
sone giuste che hanno esperienza e
competenza specifica in questo campo,
e saper cogliere tutto cio che ¢'¢ di buo-
no e di sano per darlo ai nostri figli, per-
ché diventino persone serene, equilibra-
te, che vadano incontro al loro futuro
con gioia e speranza.

Ringrazio quanti hanno permesso la
pubblicazione delle nostre storie, con-
tribuendo cosi a questo progetto d'a-
more.

Concetta Occhipinti
Genitore, Ragusa

ra i risultati dell’attivita del Registro

ADHD della Lombardia il dato che
balza subito agli occhi & la limitata di-
mensione della popolazione di pazienti
con ADHD che accede ai Centri di rife-
rimento rispetto al totale atteso della
ipotizzata popolazione generale con
ADHD: 3,5 per mille, quindici volte infe-
riore alla media mondiale (5,3%). Forse
questa differenza dipende dal fatto che i
casi raccolti comprendono solo i pazien-
ti che hanno un disturbo medio-grave e
con maggiore comorbilitd. Credo che
questa discrepanza meriterebbe di per
sé che il Registro continuasse la sua atti-
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vita, se non altro per verificarne le cau-
se. Un'interpretazione possibile: il per-
corso regionale consente di ridurre il ri-
schio di sovradiagnosi e di ipertratta-
mento.

Inoltre solo il 15% dei pazienti ha ri-
cevuto un trattamento psicofarmacologi-
co, quasi tutti uno psicologico, e i farma-
ci sono stati usati solo nei pazienti pil
gravi. Risultati anche in questo caso
piuttosto confortanti, di contrasto alla
sopravvalutazione della patologia e al
conseguente abuso di prescrizione di
psicofarmaci e di terapie inappropriate e
piuttosto lontani da quelli di precedenti
studi nazionali e internazionali. L'attivita
del Registro si & rivelata quindi utile per
garantire efficienza e qualita delle cure,
plausibilmente anche per la metodolo-
gia applicata, che oltre all’attivita di Re-
gistro ha previsto anche formazione di
operatori, genitori e insegnanti, e infor-
mazione ai cittadini.

Nella mia trentennale esperienza di
pediatra di famiglia (PdF) il problema
pilt grande che ho avuto nel prendermi
cura dei miei pazienti con ADHD & stato
non tanto la diagnosi, quanto l'invio cor-
retto e in tempi brevi e soprattutto un
adeguato follow-up del paziente e sup-
porto della famiglia, proprio per la man-
canza di un percorso condiviso tra terri-
torio e strutture di riferimento.

Il supporto di un Registro di malattia
come quello della Lombardia, che rac-
coglie informazioni relative non solo ai
pazienti con diagnosi di ADHD e in trat-
tamento farmacologico, ma anche a tutti
i pazienti che afferiscono ai Centri di ri-
ferimento con sospetto ADHD, mi sem-
bra particolarmente utile per la pratica
quotidiana di un PdF, perché risponde a
tutte queste esigenze, facilitando la rea-
lizzazione di un percorso diagnostico te-
rapeutico appropriato e la corretta ge-
stione nel lungo periodo, con prevedibili
risparmi anche di costi economici e so-
cio-sanitari.

Questi aspetti sono rilevanti non solo
nella cura del paziente con ADHD e del-
la sua famiglia, ma di tutti i disturbi neu-
ropsichiatrici pit gravi dell’eta evolutiva.
Pertanto, invece che chiudere il Regi-
stro per 'ADHD, io vedrei bene di apri-
re anche un Registro di malattia ad
esempio per l'autismo, proprio per
diffondere la cultura della corretta “ca-
re” di malattie cosi complesse.

Laura Reali
Padiatra di fbera scelia, Roma
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L e evidenze in Medicina si basano sui
risultati di osservazioni metodologi-
camente rigorose, sul confronto di tali ri-
sultati con quelli di altre osservazioni ca-
ratterizzate dallo stesso rigore metodolo-
gico e dall'analisi delle rispettive similitu-
dini e delle differenze. Le pii1 recenti e ri-
gorose meta-analisi sulla prevalenza mon-
diale dellADHD riportano tassi intorno al
2,2% dei maschi (0,7 % per le femmine) tra
i4eil9anni, con significative variazioni
a seconda dell’eta (piu frequente nei bam-
bini che negli adolescenti), del genere,
del tipo di informatori (genitori, inse-
gnanti o entrambi), e di metodologie
(questionari, interviste, fasi di raccolta e
screening) ma, a parita di metodologia,
con minime variazioni geografiche negli
ultimi 30 anni'. Anche i pochi dati epide-
miologici di popolazione, raccolti in Italia
con informatori multipli, confermano tale
prevalenza®. L'epidemiologia di Servizio
riportata dal Registro lombardo per
I'ADHD (0,035%)* indica con chiarezza
che i Centri di riferimento di quella Re-
gione (come praticamente in ogni Regio-
ne d'Italia) non riescono a intercettare in
maniera adeguata i pazienti con tale di-
sturbo. Una possibile spiegazione di tale
disparita tra atteso e osservato, avanzata
anche dagli Autori dello studio, & che ai
Centri di riferimento vengano riferiti, e in-
seriti nel Registro, solo i casi pit gravi: la
bassa percentuale di pazienti con disturbo
oppositivo provecatorio (10% contro il 60%
delle classiche casistiche europee che in-
cludono anche bambini e adolescenti ita-
liani®) sembra pero contraddire questa
ipotesi. Lascia peraltro stupiti soprattutto
il bassissimo numero di pazienti inseriti
in terapia farmacologica. [ dati del Regi-
stro lombardo riportano che trai pazienti
con sottotipo combinato solo il 20% riceve
una terapia farmacologica, I'80% un inter-
vento psicologico, il 20%, in apparenza,
nessun intervento. Recenti meta-analisi
indicano un modesto effect size (ES) per
gliinterventi di parent/child /teacher trai-
ning sui sintomi eove di inattenzione, ipe-
rattivita e impulsivita (ES < 0,4); tale mo-
desto ES sembra annullarsi quando I'effi-
cacia viene valutata da osservatori vero-
similmente ignari degli interventi messi
in atto (probably blind: ES 0,027), sebbene
con un significativo effetto sui sintomi di
condotta (ES 0,3) e sul parenting (ES 0,6)
anche quando misurato da osservatori
ignari dell'intervento”. Al contrario, tutte
le meta-analisi riportano un EStra 0,7 e 1
per i diversi farmaci con indicazione spe-
cifica per i sintomi eore® dell ADHD, con
elevato profilo di tollerabilita®". Studi re-
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gistrativi europei su specifici nuovi far-
maci o preparazioni con indicazione spe-
cifica per 'ADHD, non in commercio in
Italia, mostrano ES tra 1,3 e 1,8", con si-
gnificativo e persistente miglioramento
anche della qualita della vita". Crescenti
evidenze suggeriscono un effetto preven-
tivo delle terapie farmacologiche per
I'ADHD sulle conseguenze a lungo ter-
mine del disturbo™", specie per quelli, co-
me il disturbo di condotta, per i quali non
esistono attualmente valide terapie®. Nel
loro insieme, i dati del Registro lombar-
do suggeriscono che l'atteggiamento cli-
nico di molti operatori non si & significa-
tivamente modificato rispetto a guello
prevalente a prima della reintroduzione
di farmaci specifici per 'ADHD, nono-
stante l'intensa e meritoria attivita di for-
mazione resa possibile dalle risorse eco-
nomiche che, unica in Italia, la Regione
Lombardia ha dedicato al disturbo. L'a-
nalisi anche “qualitativa” delle diversita
osservabili tra i diversi Centri lombardi
(alcuni di essi partecipano con successo a
studi europei sullADHD) potrebbe esse-
re utile per verificare tale ipotesi.

La maggiore differenza tra |'Ttalia e
gli altri Paesi europei nella gestione del-
I'ADHD é costituita dall'esistenza del
Registro Nazionale, di cui il Registro
della Regione Lombardia & una merito-
ria evoluzione: la complessita delle mo-
dalita di prescrizione e di monitoraggio
obbligatorio delle prescrizioni farmaco-
logiche correlate ai Registri sembra ren-
dere difficoltosa, in Italia, la diagnosi e
la gestione corretta dell’ ADHD: tali stru-
menti, ideati per migliorare appropria-
tezza e corretta gestione di un disturbo
frequente e invalidante, sembrano aver
contribuito in maniera significativa a
una sorta di mascheramento diagnosti-
co (in alcuni stimolato forse dalla conse-
guente possibilita di poter cosi non pwe-
serivere un farmaco ritenuto forse utile
ma difficile da gestire) e alla conseguen-
te negazione di un importante bisogno
di salute, per il quale da anni sono di-
sponibili strumenti terapeutici altamen-
te efficaci e sicuri.

Per essendo stato uno dei promotori
del Registro Nazionale, a sette anni dalla
sua istituzione (che peraltro doveva du-
rare due anni) penso sia giunto il mo-
mento di riconsiderarne sia le modalita
che la sua stessa utilita.

Alessandro Zuddas
Clinica di Mewropsichiatia dellnfanzia
e del’Adolescenza, Cagliari
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C osa poter dire di pit dopo la parteci-
pazione al Convegno a Milano, del
2829 maggio 2013, “ADHD: per una
condivisione dei percorsi diagnostico-te-
rapeutici”. Mi si & rivelato un mondo pa-
rallelo al mio professionale. Consentite-
mi di fare qualche riflessione da un os-
servatorio privilegiato: quello della quo-
tidianita scolastica, cioé otto ore di os-
servazione continuativa, forse non fina-
lizzata e ben strutturata, ma pur sempre
significativa: tempi, modi e ambiti che
monitorizzano una persona, il bambino,
nella sua specificita, a volte patologica,
socio-relazionale-cognitiva.

Quando si considera un caso, possi-
bile ADHD, complicato, misterioso, che
si incontra e scontra con una realta
spesso altrettanto complessa, tipica una
classe prima di 25, con altri alunni diver-
samente abili (DVA), e poi con alcuni
con bisogni educativi speciali (BES),
con una possibile percentuale di stranie-
ri pari al 20%, allora emerge la consape-
volezza di non avere strumenti e riferi-
menti per gestire la portata complessiva
del groviglio psichiatrico-psicologico e
pedagogico della situazione.

Le difficolth maggiori che incontria-
mo come docenti sono innanzitutto:

* definizione del caso nei diversi ambiti:
famiglia, scuola, extrascuola; la descri-
zione e la narrazione della sintomatolo-
gia sono frequentemente fraintesi e mal
interpretati e ricondotti ad altri fattori;

* tempi del percorso di valutazione dia-
gnostica;

* tempi e modalita delle indicazioni te-
rapeutiche.

In ambito scolastico recentemente si
& creata una sovrastruttura normativa
che pone in essere i problemi e le stra-
tegie di interventi, ratificando sigle,
acronimi e procedure formali; purtroppo
perd I'apparato burocratico spesso non
vede una significativa ricaduta didattica
attraverso strategie di intervento appro-
priate, lasciate ai singoli docenti, ai team
spesso variamente composti quanto a
background formativo, raramente sup-
portati nella maturazione di competenze
utili al riconoscimento delle anomalie ti-
piche dell’ADHD, atto fondamentale per
le diagnosi precoci.

Cio che vorrei sottolineare ¢ il gap
(nel suo peculiare significato grafico)
temporale e operativo che esiste tra as-
sunti normativi, clinici, diagnostici e te-
rapeutici e lordinaria attivita quotidiana
in ambito scolastico, fatta di estreme
privazioni riguardo a organico e gestio-
ne logistico-finanziaria.
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Mentre nel tempo si & consolidata in
ambito sanitario una prospettiva dia-
gnostico-terapeutica adeguata e condi-
visa, grazie anche alla costituzione del
Registro Regionale e dei Centri di rife-
rimento, in ambito scolastico i processi
di riconoscimento, segnalazione e pre-
sa in carico del caso, a seguito di avve-
nuta prassi di valutazione e certificazio-
ne, sono troppo lunghi, e altrettanto dif-
ficili e lunghe le liste di attesa. Se poi si
considera la variabile famiglia, nella
sua tipologia socio-economica-cultura-
le, a cui si riconosce la facoltd esclusiva
di procedere secondo le indicazioni del-
la scuola, spesso si determina un qua-
dro consapevole verso la terza o la
quarta primaria, dove altri aspetti, so-
prattutto cognitivi, perché compromes-
si da altri fattori, amplificano un’eviden-
#a non pit gestibile.

Un altro anello debole della rete, sovra-
struttura tutelante, é il passaggio delle co-
municazioni e delle indicazioni specialisti-
che tra i diversi enti preposti, meglio tra le
diverse figure che gestiscono un caso.

Mancano linearita e continuita, per
cui cade la tempestivita dell'intervento.

Sostanzialmente sono ancora carenti
la regia e la condivisione delle strategie
tra I'ambito sanitario, altamente speciali-
stico, e I'ambito scolastico, il terreno pid
fertile per la modificazione dei contesti
socio-relazionali e cognitivi del bambi-
no, dove esiste invece una consapevo-
lezza generica, lasciata alla motivazione
e alla disponibilita del singolo.

Concludo con semplici e forse scon-
tate prospettive finalizzate al supporto
del mondo scolastico e familiare:

* formazione capillare dei docenti e de-
gli operatori;

* maggiore prossimita territoriale dei
Centri di riferimento; le famiglie fati-
cano a percorrere le lunghe strade
che conducono ad appropriati suppor-
ti, anche e non da ultimo per condizio-
ni socio-economiche difficili;

* prevedere figure professionali inter-
medie, magari a livello interscolasti-
co, che gestiscano la trama della rete
di relazioni e di scambi di informazio-
ni fondamentali alle strategie di inter-
vento didattico.

E l'auspicio per un ponte di sinergie
produttive tra due mondi: socio-sanita-
rio e scolastico!

Maria Teresa Foa
Insegnante di scucla primaria, Vimercate
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Lo studio svolto sull‘attivita del Regi-
stro ADHD della Regione Lombar-
dia & un lavoro per noi tecnici importan-
te, in quanto ci permette di avere dati re-
centi sulla prevalenza del disturbo e pro-
muove un confronto tra strutture specia-
lizzate in merito ai protocolli di valuta-
zione e riabilitazione.

In ambito valutativo, come riportato
dai colleghi del gruppo lombardo, una
diagnosi corretta, precoce aggiungerei,
& il punto di partenza per poter rendere
davvero efficace il lavoro riabilitativo.
Nonostante la maggior parte dei Centri
specializzati si riferiscano alle Linee Gui-
da della SINPIA, ad oggi non c¢'é un vero
e proprio confronto sui protocolli che
meglio descrivano il funzionamento di
questi pazienti. A mio avviso risulta ne-
cessario un lavoro di confronto perma-
nente su questo tema con il compito, de-
stinato ai Centri clinici, di sperimentare
batterie di test sempre piti “raffinate”.
Nello specifico si potrebbero approfon-
dire test che valutino le funzioni esecuti-
ve nei due ambiti: le funzioni esecutive
calde (legate all'elaborazione rapida, au-
tomatica ed emozionale degli stimoli)
che diventano preponderanti nelle situa-
zioni di stress, e le funzioni esecutive
fredde (basate su una elaborazione com-
plessa, cognitiva, controllata e quindi
piti lenta).

In ambito riabilitativo, nell’articolo
viene riportata la distribuzione del cam-
pione in relazione al tipo di intervento a
cui sono stati sottoposti i pazienti coin-
volti e, in merito alla prescrizione psico-
logica, quella piti frequente corrisponde
a: Parent training, Child training e Tea-
cher training. Su questo possiamo con-
fermare che l'indicazione preferenziale,
per ottenere risultati clinicamente rile-
vanti, & quella della terapia multimodale
(ossia che comprenda contemporanea-
mente tutti e tre i lavori citati) che viene
attuata mediante protocolli tacitamente
condivisi.

In questo momento storico, in cui
I'ADHD inizia ad essere un tema affron-
tato a trecentosessanta gradi dalla co-
munita scientifica, ¢ necessario, soprat-
tutto per tutelare i pazienti e le loro fa-
miglie, rendere maggiormente espliciti i
percorsi riabilitativi aprendo un confron-

to tra clinici in merito alle tecniche pill
efficaci. Ci si riferisce, dunque, all'im-
portanza, sollevata anche nell'articolo, di
fare formazione e dare informazioni cor-
rette sul'ADHD, con lo scopo di condi-
videre i punti cardine della patologia on-
de “normalizzare” la quantita delle dia-
gnosi. La stessa necessita si rileva anche
per l'area dell'intervento psicoterapeuti-
co, in cui ¢ fondamentale condividere
informazioni e protocolli tra specialisti
cosi da poter fornire un servizio omoge-
neo ed efficace agli utenti.

In questo ruolo di servizio formativo
e informativo della nostra Associazione
(AIDAI - Associazione Italiana Disturbo
da Deficit di Attenzione/Iperattivity) &
protagonista attiva da anni, poiché si
condivide |'idea che una rete di informa-
zioni corrette € gia di per sé un impor-
tante anello del pit corretto iter diagno-
stico e terapeutico.

Erica Menotti
Psicologa e Psicoterapeuta familiare
Roma

| Registro regionale lombardo del-

I'ADHD ha diffuso il rapporto sui pri-
mi due anni di attivita. Si tratta di un do-
cumento importante perché riguarda la
regione pill popolosa e produttiva del
Paese e per le peculiarita del Registro:
raccoglie i dati su tutti i soggetti affetti
da ADHD a prescindere dal tipo di trat-
tamento ricevuto, psicosociale o multi-
modale.

Il Registro di cui si & dotata la Lom-
bardia rappresenta, percio, un oggettivo
arricchimento rispetto a quello naziona-
le che resta, comunque, un prezioso
strumento di sanita pubblica. L'aspetto
pitl importante del rapporto & rappresen-
tato dalla descrizione del percorso che
porta dalla percezione “generica” del
problema all’esatto inquadramento dia-
gnostico e alla presa in carico: chi bussa
alla porta dei servizi di NPIA che tipo di
accoglienza (liste di attesa) e di risposta
riceve (presa in carico). Il Registro lom-
bardo focalizza la sua attivita su chi vive
un disagio reale e percio cerca aiuto. Ri-
tengo che questo tipo di approccio al

problema delllADHD sia corretto alme-
no finché non sara dimostrato che la ri-
cerca di fattori predittivi di un futuro
ADHD nella popolazione in eta evolutiva
possa cambiare la storia naturale della
malattia: questo € il primo requisito che
la WHO prescrive per poter parlare di
utilita di uno screening. Dato questo ti-
po di approceio, ne discende che la pre-
valenza della sindrome € risultata sensi-
bilmente inferiore all’atteso, in base ai
dati della letteratura, cosi come l'esposi-
zione al trattamento farmacologico. In-
torno a questi dati osservazionali, pur-
troppo, si & sviluppato un dibattito, a mio
avviso, fuorviante e, talora, “ideclogico”.
Si sta perdendo l'occasione di discutere,
partendo dai dati italiani, regionali e na-
zionali, dei bisogni della popolazione in
eta evolutiva, delle risposte date finora a
chi “bussa” alla porta dei servizi, del
vuoto istituzionale e normativo (i Livelli
Essenziali di Assistenza, LEA).

Se ¢i poniamo nell'ottica di risponde-
re ai bisogni della popolazione, un punto
percentuale, in pit o in meno, di preva-
lenza di questa come di altre malattie re-
sta importante per dimensionare i servi-
zi ma perde ogni connotazione “ideolo-
gica”. I dati osservati vanno accettati,
poi si interpretano usando sempre il me-
todo scientifico: revisioni sistematiche e
meta-analisi innanzitutto. Peraltro, gli
estensori del rapporto del Registro lom-
bardo, nel descrivere i loro risultati,
hanno accuratamente definito il loro am-
bito d'indagine e le similitudini e diffe-
renze con altri studi osservazionali.

Tornando al merito del rapporto, ca-
ratteristiche salienti, ancillari alla descri-
zione del percorso diagnostico-terapeuti-
co, sono l'accuratezza della diagnosi, la
distribuzione delle risorse in base ai bi-
sogni reali, il miglioramento indotto del-
la pratica clinica.

Certamente ci sono ampi margini di
miglioramento che vanno dal maggior
coinvolgimento dei pediatri alla forma-
zione/informazione delle famiglie e de-
gli insegnanti, ma la strada intrapresa é
quella giusta.

Pietro Panei
Istituto Superiore di Sanits, Roma
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Il Registro ADHD della Regione Lombardia

GLI STRUMENTI UTILI PER LA DIAGNOSI

Riportiomo di seguifo due strumenti clini-  porfamentali poirebbero essere espres-  sui fipi di comportamenio che risulfano
ci utili al pediatra: il primo, un questic  sione di un disturbo psicopatologico e piu specificamenfe connessi con la disat-
nario sui punti di forza e di debolezza  che quindi necessitano di una vc;ﬁiazic} tenzione, I'iperattivita e l'impulsivita ca-
(SDQ), utile per identificare in modo ap-  ne specialistica; il secondo, invece, &  ratferistiche dell’ADHD. Riportiamo infi-
propriato i bambini ke cui difficokd com-  una scala che focalizza l'osservazione  ne una scheda informativa per i genifori.

IL QUESTIONARIO SDQ

Il questionario sui punti di forza e di debolezza (Strength and Difficulties Questionnaire, SDQ) di Goodman, & uno strumento che permet
te di valutare i problemi comportamentali dei bambini e degli adolescenti di etd compresa fra i 3 & i 17 anni, e pud essere utile anche
come strumento di screening allo SCOpo di individuare bu?‘rﬂ:»ini a rischio di disturbi psicopmobgici_ I questionario & composio da 25
item suddivisi in 5 dimensioni: sinfomi emotivi (item n. 3, 8, 13, 16, 24); problemi della condotta [item n. 5, 7, 12, 18, 22); iperatti-
vita/disattenzione [item n. 2, 10, 15, 21, 25); problemi di relazione con i coetanei fitem n. 6, 11, 14, 19, 23]; comportamento prose-
ciale [item n. 1, 4, @, 17, 20). |l genitore deve rispondere dando una valutazione secondo una scala di Likert a 3 punti in base a quanto
un certo atiributo & Jescriﬂivo delgcompcdumentc del bambino. Si ofterranno quindi 5 punteggi separati per ogni dimensione, dati dalla
somma dei rispettivi item, e un punfeggio totale offenuo sommando i punteggi di tuffi i gruppi eccefio il gruppo sui comporfamenti proso-
ciali. Di seguito | punfeggi che rappresentanc bambini i cui comportamenti risultano fali da poter necessitare e beneficiare di una valuta-
zione specialistica da parte di un neuropsichiatra infantile: Punteggic fotake maggiore di 16; sintomi emotivi maggiore di 4; problemi
della condotta maggiore di 3; iperﬂ#fvftdfdisc#enzicne maggiore gi 6; proHemI di relazione con i coetanei maggiore di 3; comporta-
menio prosocicfe minore di 5.

Questionario sul punti di forza e di debolezza (SDQ) Non vero | Parzialmente | Assolulamente
Per ciascuna domanda meftere una crocefta su una delle tre caselle: varo vero
non vero, purzr'm‘menb vero, assolutamenie vero.
1. Rispettoso dei sentimenti degli altri 0 1 2
2. Irrequieko, iperatfive, incopace di stare fermo per molto tlempo 0 1 2
3. 5i lamanta spesso per mal di teska, mal di stomaco o nausea 0 1 2
4. Condivide volentieri con gli aliri bambini [delki, giocuh‘{:h, matite ecc.] 0 1 2
5. Spasso ha crisi di collera o & di cafiive umore 0 1 2
&. Piuttosto solitario, tende a giocare dao sole 0 1 2
7. Generalments obbediente, esegue di solita l= richieste degli adulti 0 1 2
B. Ha molte precccupazioni, spesso sembra precccupato 0 1 2
9. E di aivto s qualcuno si fa male, & armabbiato o malato 0 1 2
10. Coslantemente in movimento o a disagic 0 1 2
11. Ha almenc vn buon amice o vna buona amica 2 1 0
12. Spesso |iﬁgc| con g|i altri bombini o li infostidisce di proposito 0 1 2
13. Spesso infelica, triste o in lacrime 0 1 2
14. Generalmente ben accetio dclg|i altri bambini 2 1 0
15. Facilmente disirafio, incapoce di concentrarsi 0 1 2
16. E nervoso oadisagioin situazioni nuove, si sente poco sicuro disé 0 1 2
17. Gentila con i bambini pid piccoli 0 1 2
18. Spesso dice bugie o inganna 0 1 2
19. Presc di mira e prese in giro dogli aliri bombini 0 1 2
20. Si offre spasso wolontario per aiutare g|i altri |genifoli, insegnanti, altri bcmbini} 0 1 2
21. Pensa prima di fare qualcosa 2 1 0
22. Ruba a casa, a scucla o in aliri posti 0 1 2
23. Ha migliori rapporti con gli adulfi che con i bambini 0 1 2
24. Ha mole pavre, si spaventa facilments 0 1 2
25.Ein gruclo di portare a termine cio che g|i viene richiesto, rimenendo concentrato 2 1 0
per il tempo necessaric
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LA SCALA SDAG

aue”i pari alla

La scala SDAG (Cormnoldi, 1995), scala diretia ai genitori per I'individuazione di comportamenti di disattenzione e iperattivita del bambi-
ne, & uno strumento di rapide utilizzo per raccogliere informazioni dai genitori sulla presenza di sintomi di disattenzione e iperattivita. La
scala & composta da 18 item, basati sui sintomi descritti dal DSM-IV, ai quali il genitore deve ri
in base alla frequenza con cui si manifesta un comporfomenio. Gli item dispuri sona relativi alla dimensione della disattenzione, mentre
3|’mensione ipercllh'\rl'fd/impukivitd. Si ofterranno quindi due

ag||' item dispori} e uno per la subscak iperaﬂrvrfd/impukivitﬁ [somma deg
nere & 27 per ogni subscale; un punteggio pari o superiore a 14 in almeno una del
porfamento risulta tale da poter necessitare e beneficiare di vna valutazione specic||i5ticc da parte diun neuropsichictrcl infantile.

ndere dando una valutazione da 0 a 3

?unteggi separati: uno per la subscale disaftenzione (somma
i item Iﬁmri]- Il punteggio massimo che un bambino pud ofte-
e due dimensioni rappresenta un bambino il cui com-

Mal | Gualche volia | Spesso | Molio spesso
1. Incantra difficolta nell’esecuzione di affivita che richiedono vna certa cura 0 1 2 3
2. Spesso o favola o alla scrivania, durante lo svolgimento dei compili, si agita con le mani 0 1 2 3
lad esempie, giocherellando con gli oggetti che gli sono vicinil, o con i piedi, o si dimena sulla sedia
3. Incontra difficoltd nel mantenere attenzione sui compiti o sui giochi in cui & impagnato, 0 1 2 3
interrompendaosi ripetulomente o passando di frequente od affivita differenti
4. Mon riesce a stare seduto quande le circostanze ko richiedono 0 1 2 3
5. Geando gli si parla non sembra ascoltare 0 1 2 3
4. Manifesta vna irequistezza inferma, correndo o arrampicandosi doppertutio 0 1 2 3
7. Mon esegue cid che gli viene richiesto o fofica a perarle a compimenta 0 1 2 3
8. Incontra difficolta a impegnarsi in giochi o attivita tranguills 0 1 2 3
9. Incontra difficoltd a arganizzarsi nei compiti & nelle sue aftivita 0 1 2 3
10. E in movimento continuo come se avesse deniro un motorina che nen si ferma 0 1 2 3
11. Evita o & poco disposto a impegnarsi in aftivitd cha richiedons uno sforzo confinuato 0 1 2 3
12. Mon riesce a stare in silenzio; parla eccessivamente 0 1 2 3
13. Mon tiens in ordine le sue cose & di conseguenzo le perde 0 1 2 3
14. Spesso risponde precipifosaments 0 1 2 3
15. Viene distratto focilmente da stimoli estemi 0 1 2 3
14. Incontra difficolta od aspetiars il svo turno 0 1 2 3
17. Trascura o dimentica le incombenze o | compiti di ogni giomao 0 1 2 3
18. Spesso interrompe o si comporia in medo invadente con alire persone 0 1 2 3
impegnate in un gicco o in una conversaziona

ADHD - SCHEDA INFORMATIVA PER | GENITORI

Cos'e? | genitori sono spesso in difficolta quando ricevono frequen-
ti comunicazioni dalla scucla perché il loro bambino non ascolta
l'insegnante o disturba in classe. Una possibile ragione per questo
Tipoegi comportfamento & il disturbo da deficit di attenzione e ipe-
rattivita, I'ADHD {acronimo per l'inglese Attention Deficit Hyperact-
vity Disorder].

Quali sono i sintomi/segni? Anche se il bambino con ADHD spes-
so vorrebbe essere un brave alunno, il comporfamento impu|5ivo E
le difficolté a prestare attenzione interferiscono e causano proble-
mi nel contesto della classe. Tutti i bambini possono a volte mostra-
re disaffenzione, impu|sivitr.'1 elo iperattivitd, ma il bambine con
ADHD presenta questi sinfomi & comportamenti pid frequentemente
& in maniera pid intensa di altri bambini della stessa eta. L'ADHD
si verifica in circa I'1% dei bambini italiani in eta scolare. | sintomi
sono solitamente evidenti all'eta di circa 5-6 anni e possono persi-
stere fino all'etd adulta. Nel 25% dei casi uno dei genitori E:, o
ha presentato, difficolta simili. Un bambino con ADHD spesso:

- ha difficolté @ mantenere la concentrazione su un'attivita, anche
se si frafta di un ioco;

cor||1melie emori di distrazione e ha una scarsa attenzione ai det-
tagli;

vl'gne disiratio facilmente da stimeli esterni;

perde il materiale scolastico o dimentica in giro i suoi gio-cclﬂoh;

non riesce a portare a termine un compito © un gioco;

sembra non ascoltare quundo g|i si parla;

ha difficolta a seguire le istruzioni ricevute pur avendole capite,
non avendo intenzioni opposifive;

Spesso rispcnde precipitosamente;

non riesce a rispettare il proprio turno;

spesso si agifa con le mani o i piedl' o si dimena sulla sedia;

.

0

.

0

-

+ & sempre in movimento, corre & si arrampica dopperfuﬂo;

. par|a eccessivamente;

- inconira difficclta a impegnarsi in attivitd o in giochi trclnqui”i
(ad esempio giochi da tavolo);

+ spesso inferrompe o si comporta in modo invadente con g||' altri.

Aleuni bambini hanno sopratiutto difficolta di attenzione e organiz-
zazione. Aliri hanno per lo pil sinfomi iperattivi e impu|sivi_ In alcu-
ni casi possono essere presenfi enirambi questi gruppi di sintomi.
Un bombino che presenta sintomi di ADHD dovrebbe avere una
valutazione completa da parte di un neuropsichicltrcl infantile. Un
bambino con ADHD potrebbe avere anche aliri disturbi psichiatrici
/o difficoltd di apprendimento.

Come si cura? Se I'ADHD non viene riconosciuto tempestivamente, il
bambino spesso viene rimproverato a causa del suo comportamento e
queste pud portare a bassa autostima e depressione. Senza un ade-

vato trattamento il bambino sperimenta inolire confinui insuccessi sco-
E:sh'c] e importanti difficolta rer:zicnuh con i compagni e con g|i adul
ti. Il fratiamento mig|'|ore prevede interventi di fipo psicob?ico, educo-
fivo e comporh]ment{ﬂe rivolfi al bambine, ai genitori & agli insegnanti
per fornire strumenti utili a geslire i sinfomi el disturbo. Mei casi di
ADHD di grado grave e in coloro che non abbiano rispesto in modo
efficace agli interventi psicologici & indicato il trattamento farmacologi-
co. Se si sospefia |'ADE|D, il pediatra dovrebbe indirizzare la Fumigﬁa
ai Centri di riferimento regionali per la diagnesi & la cura dell’ADHD.

Tratto da: Bonati M [a cura dil. Per un wso razionals degli psicofarmaci nel
'etd evolutiva. N Pensiero Scientfico Editors, Roma 2015, in press.
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@ First Announcement: £
=" 10 anni insieme Al di la delle Nuvole

Che cosa ¢ cambiato e che cosa potremo cambiare nella valutazione e nel
trattamento dei disturbi della condotta in eta evolutiva {@}

Pisa, Stazione Leopolda, 2-3 Ottobre 2015
Parteciperanno:
Essi Viding, Pietro Pietrini, Antonella Costantino, Annarita Milone

Pietro Muratori, Lisa Polidori, John Lochman, Gabriele Masi ,
Azzurra Manfredi, Ersilia Menesini, Laura Ruglioni

Per informazioni su programma e preiscrizioni: info@iscdelisio.org
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Per ricevere la newsletter iscriversi al seguente indirizzo:
http://crc.marionegri.it/bonati/adhdnews/subscribe.html

Iniziativa nell’ambito del Progetto di Neuropsichiatria dell'Infanzia e dell’Adolescenza
(Delibera n. 406 - 2014 Progetti NPI)
Il Progetto e realizzato con il contributo, parziale, della Regione Lombardia
(in attuazione della D.G. sanita n. 3798 del 08/05/2014)
Capofila Progetto: UONPIA Azienda Ospedaliera “Spedali Civili di Brescia”
“Percorsi diagnostico-terapeutici per T’ADHD”.

IRCCS ISTITUTO DI RICERCHE FARMACOLOGICHE MARIO NEGRI
DIPARTIMENTO DI SALUTE PUBBLICA
Laboratorio per la Salute Materno Infantile

Via Giuseppe La Masa, 19 - 20156 Milano MI - Italia - www.marionegri.it
tel +39 02 39014.511 - fax +39 02 3550924 - mother_child@marionegri.i
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