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Attention Deficit/Hyperactivity Disorder (ADHD) is one of the most common and heritable neurodevelopmental disorders which may last through the life-span. A consensus report on diagnosis and management of ADHD among Turkish youth was prepared previously. However, the participants as well as the management options were rather limited and developments in the past decade necessitated a revision and update of the consensus. Therefore, this review aims to summarize the consensus among Child and Adolescent Psychiatrists from Türkiye on the nature and management of pediatric ADHD. For those aims, the etiology of ADHD, diagnostic and evaluation process, epidemiology, developmental presentations, differential diagnoses and comorbidities, course/outcome and pharmacological as well as non-pharmacological management options were reviewed and suggestions for clinical practice are presented. Since ADHD is a chronic disorder with wide-ranging effects on functionality that is frequently accompanied by other mental disorders, a multidimensional therapeutic approach is recommended. However, since the disorder has neurobiological basis, pharmacotherapy represents the mainstay of treatment. Additional therapies may include psychosocial therapy, behavioral therapy, school-based therapeutic approaches, and family education. This review provides recommendations for ADHD at the national and global levels. It contains information about ADHD that will contribute to and facilitate clinicians’ decision-making processes. It is advisable to consider this guideline in clinical practice.
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1 Background

Attention Deficit/Hyperactivity disorder (ADHD) is one of the most common and heritable neurodevelopmental disorders which may last through the life-span (1). Currently neurobiological factors are known to play the most important roles in its etiology although environmental exposures may also affect symptom severity, comorbidities and prognosis (1). Reflecting the importance of neurobiological factors, the current standard of treatment is pharmacological (1). There are various national clinical guidelines for its assessment and management although most are from the Western countries (2–5). A consensus report on diagnosis and management of ADHD among Turkish youth was prepared previously (6). However, the participants as well as the management options were rather limited and developments in the past decade necessitated a revision and update of the consensus. Therefore, this review aims to summarize the consensus among Child and Adolescent Psychiatrists from Türkiye on the nature and management of pediatric ADHD. For those aims, the etiology of ADHD (in terms of genetics, neurobiology, neurophysiology, neuroimaging and neuropsychology), diagnostic and evaluation process, epidemiology, developmental presentations, differential diagnoses and comorbidities, course/outcome and pharmacological as well as non-pharmacological management options were reviewed and suggestions for clinical practice are presented.




2 Main text

‘DETECT’, an acronym derived from Turkish, stands for the consensus report on ADHD among Turkish youth, a designation that is notably appealing due to its coincidental English meaning. The detailed content is included in the following sections.




3 Etiology

Attention Deficit/Hyperactivity Disorder (ADHD) is a developmental disorder of neurobiological origin involving an interaction between many factors. The etiology of ADHD will be discussed under the headings of genetics, neurobiology, neurophysiology, neuroimaging, and neuropsychology.



3.1 Genetics

Genetic factors play a fundamental role in the development of ADHD. As suggested by twin studies, genetic factors may explain up to 70.0% to 80.0% of the variance in the diagnosis of ADHD. The risk of ADHD is 5 to 9-fold higher in siblings and parents of children with ADHD (1).

Molecular genetic studies have also strongly pointed out to an association between a diagnosis of ADHD and more than 100 genetic variations that particularly affect the functions of the dopaminergic and noradrenergic systems. These findings have been corroborated by candidate gene studies, in which the highest effect size was reported for Dopamine D4 receptor gene (DRD4) and Dopamin Transporter 1 (DAT1). Other genes include Dopamin D4 receptor gene (DRD5), SNAP 25 (Synaptosomal-Associated Protein 25kDa), and similar ones (7, 8).

Genome wide association studies (GWAS) have suggested that approximately 40.0% of the inheritance in ADHD may be associated with multiple and extensive genetic variations, with effect size ranging between low and moderate (9). While GWAS research does not support a role for single nucleotide polymorphisms in ADHD, the contribution of certain potential genes involved in the development of the nervous system has been underscored in these studies. The gene effect may be more prominent at the level of endophenotypes rather than syndromes, and research directed at endophenotypes may provide more valuable information regarding the detection of the disease risk (10).

The results of the published studies, the heterogeneity of the ADHD phenotypes, as well as the symptomatic variability observed through the lifespan suggest that the disorder results from the interaction between multiple genes, each with a low effect size, as well as interaction between genes and environment (11).




3.2 Neurobiology

Appropriate levels of dopamine (DA) and norepinephrine (NA) in the prefrontal cortex are required for executive functions (EF), including attention. Dopaminergic activity within the corticostriatal pathway is involved in motor functions and impulse control, while NA plays a role in the shift of attention in the parietal lobes, an in regulation of wakefulness in the brainstem. Since medications used for the treatment of this disorder have an effect on both of these cathecolamines, dopaminergic and noradrenergic systems are thought to play a fundamental role in the neurobiology of ADHD (12).

Glutamate is a DA regulator in the prefrontal cortex and striatum. A possible role for serotonergic and cholinergic systems in the development of ADHD has also been proposed, based on the facts that the former is involved in impulse control, while the latter is involved in memory and cognitive functions (13–15).




3.3 Neurophysiology

Studies on cranial electrical activity and blood flow have shown reduced blood flow and activity in the prefrontal cortex, parietal lobe, and basal ganglia of individuals diagnosed with ADHD (1, 16). Electroencephalography (EEG) studies have demonstrated increased theta wave activity and reduced alpha and beta wave activity in ADHD that were restored to normal with treatment (16, 17). Event-related potential studies showed smaller N2 and P3 amplitudes among ADHD patients, suggesting that this might be related to impulse control problems that may be alleviated with treatment (16–18). Also, ADHD may be related with problems in brain areas linked with daytime dreaming (19).




3.4 Neuroimaging

Until now, imaging studies in children diagnosed with ADHD showed reduced volume in the prefrontal cortex, basal ganglia, corpus callosum, and cerebellum (20). Some of these changes may improve with aging and treatment. Also, longitudinal studies suggested that children with ADHD may have a developmental delay in cortical maturation (21).

Studies using diffusion tensor imaging, which is a magnetic resonance imaging (MRI) method to assess the structure of the white matter, showed diffuse alterations in the structure of white matter in individuals with ADHD (22). Studies using functional MRI (fMRI) indicated reduced activity of the fronto-striatal, fronto-parietal, and fronto-cerebellar circuits involved in cognitive functions as well as increased activity in the default mode circuit. Although recent data suggest that children with ADHD may exhibit diffuse differences in cranial circuit activity, these differences may vary depending on the tasks and sample characteristics (23).




3.5 Neuropsychology

Several neuropsychological models have been proposed to explain the occurrence of ADHD including the “Executive Dysfunction”, “Cognitive Energy Model”, “Reward Sensitivity”, “Bekleme Direnci” or “Dual Pathway Model” (24). Based on the executive dysfunction model, the fundamental problem in ADHD is the inability to prevent the undesired responses (24). The Cognitive Energy Model posits a disordered control of the level of excitability and activity in ADHD. On the other hand, Reward Sensitivity and Delay Aversion Models are closely related. According to the former, responses are closely linked with reinforcement, with the ADHD patient having a desire to obtain quick rewards for responses and lacking patience for fulfillment of the reward. Tasks involving limited reinforcement are avoided.

Delay Aversion Model proposes that it is the duration of waiting rather than the presence/extent of reward and/or reinforcement that plays a role in the development of symptoms. According to this model, the internal restlessness and motor activity result from the inability to tolerate waiting. In the “Dual Pathway” model, the ADHD symptoms arise due to deficits associated with impulses (delay aversion and reward sensitivity) as well as with EF. Thus, both elements are required for the emergence of ADHD symptoms (24).

Published data regarding these models is far from being conclusive (25, 26). Neuropsychologic dysfunction may not be present in all children diagnosed with ADHD, and the problems identified through testing may have limited effect on daily life (27). Since the positive predictive value and specificity of neuropsychological test batteries are low, clinical assessments are important for establishing a diagnosis (28).





4 Diagnosis



4.1 Diagnostic Criteria

Diagnosis of ADHD is mainly based on the diagnostic criteria listed in the Diagnostic and Statistical Manual of Mental Disorders (DSM) and International Classification of Diseases (ICD). For a diagnosis of ADHD, symptoms of hyperactivity, impulsivity, and inattention inappropriate for chronological age/developmental level should be observed in more than one situation and be associated with functional impairment (1). Symptoms occur early in the life course. DSM-5 requires that at least some symptoms should have an onset prior to 12 years of age (28). Based on the predominant symptom category, the disorder may be classified as predominantly inattentive, predominantly hyperactive and impulsive, or combined ADHD (28).




4.2 Diagnosis and evaluation

Evaluation of ADHD requires a detailed clinical and developmental assessment in addition to comprehensive evaluation of history of complaints. It should be determined whether the symptoms may be better accounted for by other disorders (e.g. hearing impairment presenting as inattention), and more than one source of information should be utilized whenever possible. The diagnosis is based on clinical examination (28).

Although standard ADHD assessment tools such as the Disruptive Behaviour Rating Scale (29) are helpful in assessing ADHD or response to treatment, they cannot replace detailed history taking. Structured interviews may also be valuable in a clinical context.




4.3 Epidemiology

The reported global prevalence of ADHD is 5.3% (6.5% in children, and 2.7% in adolescents) (30). In community samples, the Predominantly Inattentive type may be the most frequent presentation (31). ADHD has been found to occur 2.5-3.0 and 6.0-9.0 times more frequently in males in community and clinical samples, respectively (31), with reduced male predominance with aging. The observed gender difference has been attributed to detection of hyperactivity and disruptive behaviors more readily among boys as well as to the symptomatic variation with age and development (1, 30). While the predominantly impulsive presentation is more common during early childhood, the combined presentation is more common in clinical samples consisting of school children (1, 30). On the other hand, the predominantly inattentive presentation may be more common among girls (1, 31).

One of the first studies from Türkiye on the prevalence and course of ADHD reported a prevalence rate of 12.7%, among students in the first four year of primary school (32). In a more recent, multi-center study, the prevalence of ADHD associated with functional impairment was found to be 12.4% (33).




4.4 Developmental presentation

Some cases with ADHD may present with in infancy with difficult temperament. In pre-school children, the presenting symptoms may include bouts of anger, sleep disturbances, injuries and accidents, and delayed or impaired speech (30, 34). Again, inability to complete tasks, hyperactivity, peer problems, problems associated with initiation of sleep, and opposition may be the predominant symptoms during the pre-school period (30–36). On the other hand, presenting symptoms during the school age may include academic problems, excessive talking/butting into conversation, inability to follow instructions, organisation problems, peer problems, and inability to sit still in the classroom (36).

ADHD symptoms may continue during the adolescents and may aggravate the impulsive behaviors that are part of the natural development during adolescence. As patients age, hyperactivity may be replaced by anxiety, while inattention and disorganized behaviors continue (30–36) A diagnosis of ADHD during adolescence may also be associated with anger control problems as well as substance and alcohol abuse (30–37).




4.5 Differential diagnosis

ADHD may be confused with many other medical disorders. Hearing and vision impairment, genetic disorders, absence type epilepsy, thyroid disorders, sleep disorders, lead poisoning, iron deficiency anemia, vitamin B12 and/or folate deficiency, recent infections, and drug side effects may mimic ADHD (2, 6). Also, some other psychiatric disorders should be considered in the differential diagnosis, including major depressive disorder, bipolar disorder, anxiety disorders, specific learning disorder, tic disorders, autism-spectrum disorders, behavioral disorders, oppositional defiant disorder, and substance abuse disorder (2–6, 36, 37).




4.6 Comorbid conditions

Comorbid conditions are common among children with ADHD (1–6, 36, 37). The most common comorbid conditions include the Disruptive Behavior Disorders (30.0% to 80.0%), Learning Disorders (15.0% to 40.0%), Anxiety Disorder (25.0% to 35.0%), and Major Depressive Disorder (15.0% to 20.0%) (1–6, 36–38). Also, ADHD may be accompanied by bipolar disorder, tic disorder, substance use disorders, specific speech disorders (particularly in girls), developmental coordination disorder, and sleep disorder (1–6, 36–38). Symptoms of hyperactivity and impulsivity may increase the risk of behavioral problems, while concomitant diagnoses of inattention and learning disorder may reflect the shared genetic risk factors (1–6, 36–38). In one study from our country, 41.3% of ADHD cases had one comorbid condition, while 12.0% and 30.0% had at least two and three concomitant disorders, respectively, the most common being disruptive behavior, major depressive disorder, and anxiety disorder (38).

Concomitant disorders in patients with ADHD may vary according to developmental stage (36–38). While the most common concomitant disorders in preschool period include reactive attachment disorder, autism spectrum disorders, and developmental delays, those during the school age include anxiety disorder, disruptive behavior disorder, learning disorder, and tic disorder. In adolescents, more common concomitant disorders are alcohol/substance abuse problems, internet addiction, and bipolar disorder (1–6, 36–39).




4.7 Course and outcome

The diagnosis of ADHD persists into adolescence and adulthood in 60 to 85% and 40 to 60% of the cases, respectively (1–6, 36–39). In a review examining the clinical practices in several areas including Hong Kong, Singapore, South Korea, Türkiye, and Africa, it has been found that patients may fail to adhere to therapy during transition from childhood to adolescence (40). Risk factors for persistence of ADHD into adulthood include learning disorders, symptom severity, number of concomitant disorders, presence of a family history of mental disorders and ADHD, low socioeconomic level, and delayed/inadequate management (41).




4.8 Treatment

In this section, ADHD treatment will be covered under the headings of pharmacological, psychosocial, and alternative treatments. Since ADHD is a chronic disorder with wide-ranging effects on functionality that is frequently accompanied by other mental disorders, a multidimensional therapeutic approach is recommended (1–6). However, since the disorder has neurobiological basis, pharmacotherapy represents the mainstay of treatment (1–6, 42) Additional therapies may include psychosocial therapy, behavioral therapy, school-based therapeutic approaches, and family education (43).



4.8.1 Pharmacological treatments

Current pharmacological treatments in ADHD include stimulant and non-stimulant agents. Due to the chronic nature of ADHD, treatment interruptions are not recommended unless absolutely required (44).



4.8.1.1 Psychostimulant agents

These represent the most preferred and most commonly used drugs. Agents in this category include different formulations of methylphenidate (MPH), mixed amphetamine salts, dextroamphetamine, and lysdexamphetamine dimesylate (44, 45). Psychostimulant agents prevent the reuptake of dopamine and noradrenaline into presynaptic neurons, in addition to increasing dopamine release from presynaptic neurons. Generally, they are believed to increase the catecholamine levels in the striatum and to regulate the prefrontal cortical functions, via the frontostriatal pathway (44, 45).

In our country, three different formulations containing MPH are available (short-acting Ritalin™ 10 mg tablets, and long-acting Concerta™ 18, 27, 36, 54 mg capsules, and Medikinet Retard™ 10, 20, 30 and 40 mg tablets). The short-acting form is generally prescribed in divided doses (two-three times/daily), at a daily dose of 0.3 to 1.5 mg/kg/day. The suitable dose range for children and adolescents is between 10 and 60 mg/day. The long-acting formulations are prescribed at a daily dose of 0.4-1.8 mg/kg/day, with a dose interval of 18-72 mg/day (44).

As it is not bound to plasma proteins, MPH is rapidly metabolized and 90.0% of the administered dose is excreted in the urine. Amphetamine containing preparations utilized clinically such as dextroamphetamine sulfate (Dexedrine™), amphetamine/dextroamphetamine salts (Adderal™), and lysdexamphetamine (Vyvanse™) are currently not available in Türkiye. The reported effect size on ADHD symptoms for methylphenidate in studies involving school children, adolescents, and adults is 0.9 (0.99 for short acting formulations [95% Confidence Interval=0.88-1.10], 0.95 for long acting formulations [95% Confidence Interval = 0.85-1.10]) (44, 45).

Psychostimulants are associated with improvements not only in the main symptoms of ADHD, but also in academic performance and social relationships (45). Side effects of mild-to-moderate severity are reported in 4% to 10% of the patients. The most frequently reported side effects include sleeplessness, loss of appetite, abdominal pain, gastrointestinal problems, headache, dizziness, and palpitations. More rarely anxiety, irritability, emotional lability, and bursts of anger may be seen. Most of these side effects tend to decline after the first week of treatment, and may be resolved with dose reduction or discontinuation (44, 45). Tic disorders are commonly seen in children or adolescents with ADHD independent of the treatment. Therefore, the role of stimulant agents alone in triggering tics is unclear. Current weight of opinion suggests that although such treatments may induce or aggravate tics in children with underlying genetic predisposition, this alone does not constitute a contraindication for their use (44–46). Use of stimulant agents is not associated with an increased risk of sudden death or cardiovascular complications. Therefore, cardiac examination and electrocardiographic assessments are not required in patients without underlying heart disease or familial risk factors (44, 45). Treatment with methylphenidate does not affect the final weight and height achieved in adulthood. Also, these agents have been shown to lack the potential for addiction, and conversely, may reduce the risk of alocohol, substance, or nicotine use disorder by providing early treatment for ADHD symptoms (44, 45).





4.8.2 Non-stimulating agents



4.8.2.1 Atomoxetine

Atomoxetine is the first non-stimulant agent approved by the FDA for the treatment of children with ADHD over 6 years of age. It is a selective and effective presynaptic noradrenalin transporter inhibitor, and is also believed to have very weak affinity for serotonin/dopamine transporters (42, 44). It is not associated with a potential for addiction, as it does not affect DA levels in the striatum and nucleus accumbens (42). It has been reported that it may be preferable over stimulating agents in ADHD patients with comorbid substance abuse, anxiety, or tic disorders, or for symptomatic control in early morning or late night hours (2–6, 44, 47–49).

In Türkite, Setinox™ and Strattera™ are the examples of brand names. ATX is administered at daily doses of 0.5-1.8 mg/kg, with one or two daily doses depending on tolerability. The onset of effect is observed at the end of first treatment week, while in some cases there may be a delay of up to 1 month. Single or twice daily administration is not associated with differential efficacy (2–6, 44, 47, 49). The treatment has been reported to be effective on symptoms of both inattention, hyperactivity, and impulsivity, with an effect size of 0.62 (44). The most common side effects include lack of appetite, dry mouth, nausea, sweating, sleeplessness, palpitations, increased blood pressure, and sedation. Most of these side effects resolve with continued treatment. As compared to stimulant agents, ATX has been reported affect the duration of sleep and rhythm to a lesser extent (44).




4.8.2.2 Alpha 2- Adrenergic agonists

Alpha-2 adrenergic agonists (clonidine and guanfacine) act by stimulating presynaptic alpha-2 receptors in the central nervous system. Their effect on ADHD symptoms is thought to occur via an increase in NA levels in the prefrontal cortex and an increase in noradrenergic tonus in locus ceruleus (2–6, 42, 44, 48, 49). Controlled-release formulations of both agents have been approved by FDA for monotherapy or in combination with other drugs for ADHD patients aged over 6 years. They may be used alone or in association with other medicines in patients with opposing behavior, aggression, or tic disorder, or in subjects who cannot benefit or tolerate stimulant agents (2–6, 42, 44). Relatively frequent but temporary side effects include drowsiness, headache, fatigue, and sedation. Effects on hypotension and pulse may last longer, with clonidine potentially being more risky in this regard. For these agents, gradual dose increments and tapering off are recommended (2–6, 42, 44, 46–49).




4.8.2.3 Antidepressants

Imipramine and desypramine, which are tricyclic antidepressants, are not preferred in the treatment of ADHD due to their cardiac side effects. They may be used alone or in combination in patients with comorbid anxiety, depression, tic disorder, or nocturnal enuresis in case of resistance to other treatments. As with alpha-2 agonists, the treatment should be initiated and tapered using gradual dose adjustments, an electrographic assessment should be performed prior to therapy and dose increments, and the dosage should not exceed 2.5 mg/kg daily (2–6, 42, 44).

Another antidepressant agent, bupropion, prevents noradrenaline and dopamine reuptake. It is similar to psychostimulant agents in terms of chemical structure, and it is more commonly used for smoking cessation. In a recent review, although bupropion was found to be useful for symptom control in children and adolescents with ADHD, a recommendation to consider this agent only in resistant cases was made due to its side effects such as epileptic seizures (50).

Despite several studies with other antidepressants such as reboxetine or venlafaxine, their routine clinic use is currently not recommended (42, 44, 50).






4.9 Psychosocial treatments

Approximately 20 to 30% of patients with ADHD do not respond adequately to pharmacotherapy. In most of these cases, psychosocial treatments may offer some help. Until now, a treatment benefit was shown for psychosocial therapies such as cognitive therapy/parent education programs, social skills training, mindfulness training, family therapy, and school-based interventions (43, 44).




4.10 Alternative treatments

Some studies have evaluated alternative treatments such as omega 3 and 6 fatty acids, dietary interventions, zinc supplementation, and neurobiofeedback. However, recent reviews suggest that such interventions lack efficiency in the treatment of ADHD (51–53).





5 Conclusions

This review provides recommendations for ADHD at the national and global levels. Diagnosing ADHD is a process that must be carefully pursued. A multidimensional therapeutic approach is recommended in the treatment of ADHD. The review contains information about ADHD that will contribute to and facilitate clinicians’ decision-making processes. It is advisable to consider this guideline in clinical practice. This guide and similar other guides need to be renewed over time and as treatment needs to change.





Author contributions

HÖ: Data curation, Formal Analysis, Writing – original draft, Writing – review & editing. ÖK: Writing – original draft, Writing – review & editing. AT: Writing – original draft, Writing – review & editing. AA: Writing – review & editing. ÖG: Writing – review & editing. EE: Writing – review & editing.





Funding

The authors declare financial support was received from Ali Raif Pharmaceutical Industry. The funder was not involved in the study design, collection, analysis, interpretation of data, the writing of this article, or the decision to submit it for publication.





Conflict of interest

ESE and IET spoke on behalf of Ali Raif and Abdi İbrahim pharmaceutical companies.

The other authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
















Abbreviations

ADHD, Attention Deficit/Hyperactivity Disorder; DRD4, Dopamine D4 receptor gene; DRD5, Dopamine D5 receptor gene; DAT1, Dopamin Transporter 1; SNAP 25, Synaptosomal-Associated Protein 25kDa; GWAS, Genome wide association studies; DA, dopamine; NA, norepinephrine; EF, executive functions; EEG, Electroencephalography; MRI, magnetic resonance imaging; fMRI, functional MRI; DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD, International Classification of Diseases; MPH, methylphenidate; ATX, atomoxetine.




References

1. Faraone S, Asherson P, Banaschewski T, Biederman J, Buitelaar J, Ramos-Quiroga J, et al. Attention-deficit/hyperactivity disorder. Nat Rev Dis Prim. (2015) 1:15020. doi: 10.1038/nrdp.2015.20

2. Pliszka S, the AACAP Work Group on Quality Issues. Practice parameter fort he assessment and treatment of children and adolescents with Attention- Deficit/ Hyperactivity Disorder. J Am Acad Child Adolesc Psychiatry. (2007) 46:894–921. doi: 10.1097/chi.0b013e318054e724

3. Atkinson M, Hollis C. NICE guideline: attention deficit hyperactivity disorder. Arch Dis Child Educ Pract Ed. (2010) 95:24–7. doi: 10.1136/adc.2009.175943

4. Canadian ADHD Resource Alliance (CADDRA). Canadian ADHD Practice Guidelines. 4th ed. Toronto ON: CADDRA (2018).

5. Amer YS, Al-Joudi HF, Varnham JL, Bashiri FA, Hamad MH, Al Salehi SM, et al. Appraisal of clinical practice guidelines for the management of attention deficit hyperactivity disorder (ADHD) using the AGREE II instrument: A systematic review. PloS One. (2019) 14:e0219239. doi: 10.1371/journal.pone.0219239

6. Ercan ES, Avcı A, Mukaddes N, Semerci B, Şenol S, Yazgan Y. Dikkat Eksikliği Hiperaktivite Bozukluğu Klinik Uygulama Klavuzu - Türkiye. Istanbul: Janssen- Cilag a division of Johnson & Johnson (2008).

7. Faraone SV, Larsson H. Genetics of attention deficit hyperactivity disorder. Mol Psychiatry. (2019) 24:562–75. doi: 10.1038/s41380-018-0070-0

8. Ercan ES, Suren S, Bacanlı A, Yazici KU, Callı C, Ozyurt O, et al. Decreasing ADHD phenotypic heterogeneity: searching for neurobiological underpinnings of the restrictive inattentive phenotype. Eur Child Adolesc Psychiatry. (2016) 25:273–82. doi: 10.1007/s00787-015-0731-3

9. Cross-Disorder Group of the Psychiatric Genomics Consortium. Identification of risk loci with shared effects on five major psychiatric disorders: a genome-wide analysis. Lancet. (2013) 381:1371–9. doi: 10.1016/S0140-6736(12)62129-1

10. Wu Z, Yang L, Wang Y. Applying imaging genetics to ADHD: the promises and the challenges. Mol Neurobiol. (2014) 50:449–62. doi: 10.1007/s12035-014-8683-z

11. Mahone EM, Denckla MB. Attention-deficit/hyperactivity disorder: a historical neuropsychological perspective. J Int Neuropsychol Soc. (2017) 23:916. doi: 10.1017/S1355617717000807

12. Burk JA, Blumenthal SA, Maness EB. Neuropharmacology of attention. Eur J Pharmacol. (2018) 835:162–8. doi: 10.1016/j.ejphar.2018.08.008

13. Huang X, Wang M, Zhang Q, Chen X, Wu J. The role of glutamate receptors in attention-deficit/hyperactivity disorder: from physiology to disease. Am J Med Genet B Neuropsychiatr Gene. (2019) 180:272–86. doi: 10.1002/ajmg.b.32726

14. Hou YW, Xiong P, Gu X, Huang X, Wang M, Wu J. Association of serotonin receptors with attention deficit hyperactivity disorder: A systematic review and meta-analysis. Curr Med Sci. (2018) 38:538–51. doi: 10.1007/s11596-018-1912-3

15. Potter AS, Schaubhut G, Shipman M. Targeting the nicotinic cholinergic system to treat attention-deficit/hyperactivity disorder: rationale and progress to date. CNS Drugs. (2014) 28:1103–13. doi: 10.1007/s40263-014-0208-9

16. Alba G, Pereda E, Mañas S, Méendez LD, González A, González JJ. Electroencephalography signatures of attention-deficit/hyperactivity disorder: clinical utility. Neuropsychiatr Dis Treat. (2015) 11:2755–69. doi: 10.2147/NDT

17. Lenartowicz A, Mazaheri A, Jensen O, Loo SK. Aberrant modulation of brain oscillatory activity and attentional impairment in attention-deficit/hyperactivity disorder. Biol Psychiatry Cognit Neurosci Neuroimaging. (2018) 3:19–29. doi: 10.1016/j.bpsc.2017.09.009

18. Kaiser A, Aggensteiner PM, Baumeister S, Holz NE, Banaschewski T, Brandeis D. Earlier versus later cognitive event-related potentials (ERPs) in attention-deficit/hyperactivity disorder (ADHD): A meta-analysis. Neurosci Biobehav Rev. (2020) 112:117–34. doi: 10.1016/j.neubiorev.2020.01.019

19. Kaboodvand N, Iravani B, Fransson P. Dynamic synergistic configurations of resting-state networks in ADHD. Neuroimage. (2019) 9:116347. doi: 10.1016/j.neuroimage.2019.116347

20. De Melo BBV, Trigueiro MJ, Rodrigues PP. Systematic overview of neuroanatomical differences in ADHD: definitive evidence. Dev Neuropsychol. (2018) 43:52–68. doi: 10.1080/87565641.2017.1414821

21. Shaw P, Eckstrand K, Sharp W, Blumenthal J, Lerch J, Greenstein D, et al. Attention-deficit/hyperactivity disorder is characterized by a delay in cortical maturation. Proc Natl Acad Sci. (2007) 104:19649–54. doi: 10.1073/pnas.0707741104

22. Ercan ES, Suren S, Bacanlı A, Yazıcı KU, Callı C, Ardic UA, et al. Altered structural connectivity is related to attention deficit/hyperactivity subtypes: A DTI study. Psychiatry Res Neuroimaging. (2016) 256:57–64. doi: 10.1016/j.pscychresns.2016.04.002

23. Samea F, Soluki S, Nejati V, Zarei M, Cortese S, Eickhoff SB, et al. Brain alterations in children/adolescents with ADHD revisited: A neuroimaging meta-analysis of 96 structural and functional studies. Neurosci Biobehav Rev. (2019) 100:1–8. doi: 10.1016/j.neubiorev.2019.02.011

24. Sonuga-Barke E. Pathogenesis. In:  Banaschewski  T, Coghill  D, Danckaerts  M, Döpfner  M, Rohde  L, Sergeant  JA, et al, editors. Attention- Deficit/ Hyperactivity Disorder and Hyperkinetic Disorder. Oxford: Oxford University Press (2010). p. 19–32.

25. Zhu Y, Yang D, Ji W, Huang T, Xue L, Jiang X, et al. The relationship between neurocircuitry dysfunctions and attention deficit hyperactivity disorder: A review. BioMed Res Int. (2016) 3821579:1–7. doi: 10.1155/2016/3821579

26. Jiang X, Liu L, Ji H, Zhu Y. Association of affected neurocircuitry with deficit of response inhibition and delayed gratification in attention deficit hyperactivity disorder: A narrative review. Front Hum Neurosci. (2018) 12:506. doi: 10.3389/fnhum.2018.00506

27. Thapar A, Cooper M. Attention deficit hyperactivity disorder. Lancet. (2016) 387:1240–50. doi: 10.1016/S0140-6736(15)00238-X

28. American Psychiatric Association. Diagnostic and statistical manual of mental disorders (DSM-5®). Arlington: American Psychiatric Pub (2013).

29. Ercan E, Amado S, Somer O, Cikoglu S. "Dikkat eksikliği hiperaktivite bozukluğu ve yıkıcı davranım bozuklukları için bir test bataryası geliştirme çalışması. Çocuk ve Gençlik Ruh Sağlığı Dergisi. (2001) 8:132–44.

30. Polanczyk G, De Lima MS, Horta BL, Biederman J, Rohde LA. The worldwide prevalence of ADHD: a systematic review and metaregression analysis. Am J Psychiatry. (2007) 164:942–8. doi: 10.1176/ajp.2007.164.6.942

31. De La Peña IC, Pan MC, Thai CG, Alisso T. Attention-deficit/hyperactivity disorder predominantly inattentive subtype/presentation: research progress and translational studies. Brain Sci. (2020) 10:292. doi: 10.3390/brainsci10050292

32. Ercan Es, Kandulu R, Uslu E, Akyol Ardic U, Yazici KU, Kabukcu Basay B, et al. Prevalence and diagnostic stability of ADHD and ODD in Turkish children: a 4-year longitudinal study. Child Adolesc Psychiatry Ment Health. (2013) 7:30. doi: 10.1186/1753-2000-7-30

33. Ercan ES, Polanczyk G, Akyol Ardıc U, Yuce D, Karacetın G, Tufan AE, et al. The prevalence of childhood psychopathology in Türkiye: a cross-sectional multicenter nationwide study (EPICPAT-T). Nord J Psychiatry. (2019) 73:132–40. doi: 10.1080/08039488.2019.1574892

34. Cabral MDI, Liu S, Soares N. Attention-deficit/hyperactivity disorder: diagnostic criteria, epidemiology, risk factors and evaluation in youth. Transl Pediatr. (2020) 9:S104–13. doi: 10.21037/tp

35. Franke B, Michelini G, Asherson P, Banaschewksi T, Bilbow A, Buitelaar JK, et al. Live fast, die young? A review on the developmental trajectories of ADHD across the lifespan. Eur Neuropsychopharmacol. (2018) 28:1059–88. doi: 10.1016/j.euroneuro.2018.08.001

36. Ercan ES. Dikkat eksikliği Hiperaktivite Bozukluğu. 5th ed. İstanbul: Doğan Kitap (2009).

37. Reale L, Bartoli B, Cartabia M, Zanetti M, Costantino MA, Canevini MP, et al. Comorbidity prevalence and treatment outcome in children and adolescents with ADHD. Eur Child Adolesc Psychiatry. (2017) 26:1443–57. doi: 10.1007/s00787-017-1005-z

38. Inci SB, Ipci M, Ardıç UA, Ercan ES. Psychiatric comorbidity and demographic characteristics of 1,000 children and adolescents with ADHD in Türkiye. J Atten Disord. (2019) 23:1356–67. doi: 10.1177/1087054716666954

39. Mukaddes NM, Fateh R. High rates of psychiatric co-morbidity in individuals with Asperger’s disorder. World J Biol Psychiatry. (2010) 11:486–92. doi: 10.3109/15622970902789130

40. Treuer T, Chan KL, Kim BN, Kunjithapatham G, Wynchank D, Semerci B, et al. Lost in transition: A review of the unmet need of patients with attention deficit/hyperactivity disorder transitioning to adulthood. Asia Pac Psychiatry. (2017) 9:e12254. doi: 10.1111/appy.12254

41. Öncü B. Yetişkinde dikkat eksikliği hiperaktivite bozukluğu. In:  Karakaş  S, editor. Kognitif Nörobilimler. Ankara: MN Medikal ve Nobel (2008). p. 417–436.

42. Cortese S, Adamo N, Del Giovane C, Mohr-Jensen C, Hayes AJ, Carucci S, et al. Comparative efficacy and tolerability of medications for attention-deficit hyperactivity disorder in children, adolescents, and adults: a systematic review and network meta-analysis. Lancet Psychiatry. (2018) 5:727–38. doi: 10.1016/S2215-0366(18)30269-4

43. Daley D, van der Oord S, Ferrin M, Cortese S, Danckaerts M, Doepfner M, et al. Practitioner review: Current best practice in the use of parent training and other behavioural interventions in the treatment of children and adolescents with ADHD. J Child Psychol Psychiatry. (2017) 59:932–47. doi: 10.1111/jcpp.12825

44. Gormez V. Dikkat Eksikliği Hiperaktivite Bozukluğunun psikofarmakolojik tedavileri. In:  Pekcanlar  A, Ercan  ES, editors. Çocuk ve Ergen Ruh Sağlığı ve Hastalıkları Temel Kitabı. Ankara: Türkiye Çocuk ve Genç Psikiyatrisi Derneği Yayınevi (2016). p. 56–74.

45. Faraone SV. The pharmacology of amphetamine and methylphenidate: relevance to the neurobiology of attention-deficit/hyperactivity disorder and other psychiatric comorbidities. Neurosci Biobehav Rev. (2018) 87:255–70. doi: 10.1016/j.neubiorev.2018.02.001

46. Osland ST, Steeves TD, Pringsheim T. Pharmacological treatment for attention deficit hyperactivity disorder (ADHD) in children with comorbid tic disorders. Cochrane Database Syst Rev. (2018) 6:CD007990. doi: 10.1002/14651858.CD007990.pub3

47. Villas-Boas CB, Chierrito D, Fernandez-Llimos F, Tonin FS, Sanches ACC. Pharmacological treatment of attention-deficit hyperactivity disorder comorbid with an anxiety disorder: A systematic review. Int Clin Psychopharmacol. (2019) 34:57–64. doi: 10.1097/YIC.0000000000000243

48. Kutuk MO, Guler G, Tufan AE, Sungur MA, Topal Z, Kutuk O. Evaluating clonidine response in children and adolescents with attention-deficit/hyperactivity disorder. AIMS Med Sci. (2018) 5:348–56. doi: 10.3934/medsci.2018.4.348

49. Budur K, Mathews M, Adetunji B, Mathews M, Mahmud J. Non-stimulant treatment for attention deficit hyperactivity disorder. Psychiatry (Edgmont). (2005) 2:44–8.

50. Ng QX. A systematic review of the use of bupropion for attention-deficit/hyperactivity disorder in children and adolescents. J Child Adolesc Psychopharmacol. (2017) 27:112–6. doi: 10.1089/cap.2016.0124

51. Goode AP, Coeytaux RR, Maslow GR, Davis N, Hill S, Namdari B, et al. Nonpharmacologic treatments for attention-deficit/hyperactivity disorder: a systematic review. Pediatr. (2018) 141:e20180094. doi: 10.1542/peds.2018-0094

52. Enriquez-Geppert S, Smit D, Pimenta MG, Arns M. Neurofeedback as a treatment intervention in ADHD: current evidence and practice. Curr Psychiatry Rep. (2019) 21:46. doi: 10.1007/s11920-019-1021-4

53. Cagigal C, Silva T, Jesus M, Silva C. Does diet affect the symptoms of ADHD? Curr Pharm Biotechnol. (2019) 20:130–6. doi: 10.2174/1389201019666180925140733




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Öğütlü, Kütük, Tufan, Akay, Gündoğdu and Ercan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/fpsyt.2024.1372341_cover.jpg
ffrontiers | Frontiers in Psychiatry

The detect consensus report on
Attention Deficit/Hyperactivity
Disorder and its management

among Turkish children and
adolescents (Detect: consensus
report on ADHD among
Turkish youth)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        The detect consensus report on Attention Deficit/Hyperactivity Disorder and its management among Turkish children and adolescents (Detect: consensus report on ADHD among Turkish youth)

      

        		

          1 Background

        



        		

          2 Main text

        



        		

          3 Etiology

        

          		

            3.1 Genetics

          



          		

            3.2 Neurobiology

          



          		

            3.3 Neurophysiology

          



          		

            3.4 Neuroimaging

          



          		

            3.5 Neuropsychology

          



        



        



        		

          4 Diagnosis

        

          		

            4.1 Diagnostic Criteria

          



          		

            4.2 Diagnosis and evaluation

          



          		

            4.3 Epidemiology

          



          		

            4.4 Developmental presentation

          



          		

            4.5 Differential diagnosis

          



          		

            4.6 Comorbid conditions

          



          		

            4.7 Course and outcome

          



          		

            4.8 Treatment

          

            		

              4.8.1 Pharmacological treatments

            

              		

                4.8.1.1 Psychostimulant agents

              



            



            



            		

              4.8.2 Non-stimulating agents

            

              		

                4.8.2.1 Atomoxetine

              



              		

                4.8.2.2 Alpha 2- Adrenergic agonists

              



              		

                4.8.2.3 Antidepressants

              



            



            



          



          



          		

            4.9 Psychosocial treatments

          



          		

            4.10 Alternative treatments

          



        



        



        		

          5 Conclusions

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





