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Abstract 

Attention-Deficit Hyperactivity Disorder (ADHD) is a common neurodevelopmental disorder in 

children, characterized by inattention, hyperactivity, and impulsivity. Pharmacotherapy, primarily 

with stimulants like methylphenidate and amphetamines, is effective but often limited by side effects 

and variability in response. This review explores current pharmacological treatments, emerging 

alternatives, and the role of behavioral interventions in optimizing therapeutic outcomes. Personalized 

approaches, including pharmacogenetics, may improve efficacy and reduce adverse effects, 

highlighting the need for continued research into innovative ADHD management strategies. 
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Introduction: The Dawn of a New Era 

Attention-deficit hyperactivity disorder 

(ADHD) is one of the most common 

neurodevelopmental disorders in children, 

characterized by inattention, hyperactivity, and 

impulsivity. Pharmacotherapy is a cornerstone 

in managing ADHD, with stimulant 

medications being the most widely 

prescribed.1 However, despite their efficacy, 

challenges remain in optimizing treatment, 

leading to growing interest in emerging 

alternatives.1 

 

Current Pharmacotherapy of ADHD in 

Pediatrics 

Stimulant medications, primarily 

methylphenidate (MPH) and amphetamines 

are the most commonly prescribed 

pharmacological treatments for paediatric 

ADHD. These medications are considered 

first-line therapies due to their proven 

effectiveness in reducing symptoms in 70- 

80% of affected children.2 Methylphenidate 

works by increasing the levels of dopamine 

and norepinephrine in the brain, enhancing 

focus and attention. Similarly, amphetamines 

increase the release of these neurotransmitters 

and inhibit their reuptake.3 

For children who cannot tolerate stimulants or 

do not respond to them, non-stimulant 

medications are considered. Atomoxetine, a 

norepinephrine reuptake inhibitor, is a well- 

established non-stimulant option. It is 

particularly useful for children with a history 

of substance abuse, as it carries a lower 

potential for misuse compared to stimulants.4 

Guanfacine and clonidine, both α2- adrenergic 

agonists, are also used, particularly for 

controlling hyperactivity and impulsivity in 

children. 5 

 

Challenges in Pharmacotherapy 

1. Side Effects: Stimulant medications are 

generally well-tolerated, but they can cause 

side effects such as insomnia, decreased 

appetite, and mood swings. These side effects 

can impact a child's physical health, academic 

performance, and social interactions.6 

2. Long-Term Safety Concerns: Although 

stimulants are effective, there are concerns 

regarding their long-term impact on children's 

development. Issues such as growth 
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suppression, cardiovascular effects, and their 

potential influence on brain development 

remain important areas of research.7 

3. Response Variability: Not all children with 

ADHD respond equally to medications. 

Finding the right medication and dose can be a 

lengthy process, often involving trial and error. 

This variability in response presents 

challenges for clinicians and families alike.2 

4. Comorbidities: Children with ADHD 

frequently present with comorbid conditions, 

such as anxiety, depression, or learning 

disabilities. The presence of these conditions 

often complicates the treatment plan and may 

require additional medications.8 

 

Emerging Alternatives in ADHD 

Pharmacotherapy 

1. Genetic and Pharmacogenetic Insights: 

While research in pharmacogenomics is still 

developing, there is potential for genetic 

testing to play a role in personalizing ADHD 

treatment. Identifying specific genetic markers 

could help predict how a child will respond to 

particular medications, leading to more 

targeted therapies and reducing trial-and-error 

prescribing.2 

2. Non-Stimulant Medications: 

Atomoxetine continues to be a key non- 

stimulant option, especially for children with a 

history of substance misuse. However, its 

delayed onset of action (4-6 weeks) can be a 

limitation compared to the quicker onset of 

stimulants.4 

Bupropion, traditionally used for depression 

and smoking cessation, has been explored as 

an alternative treatment for ADHD. Some 

studies have shown its potential to improve 

symptoms, particularly when stimulants and 

atomoxetine have failed, although further 

research is needed.9 

3. Non-Pharmacological Interventions: 

Psychological and behavioral treatments are 

increasingly recognized as important adjuncts 

to pharmacotherapy. Cognitive-behavioral 

therapy (CBT) can help children develop 

coping mechanisms and improve executive 

functioning. Parent training and school-based 

interventions, such as behavioral management 

strategies, have also proven effective in 

managing ADHD symptoms.10 

4. Micronutrients and Supplements: 

Preliminary studies suggest that certain dietary 

supplements, such as omega-3 fatty acids, 

zinc, and iron, may positively affect ADHD 

symptoms. These approaches are particularly 

attractive because they are noninvasive and 

may offer a supplementary option to 

medication, although more evidence is needed 

to confirm their efficacy.11 

 

Conclusion: Preparing for the Future 

Pharmacotherapy for pediatric ADHD has 

advanced significantly, with stimulants 

remaining the most effective treatment for the 

majority of children. However, challenges such 

as side effects, long-term safety, and individual 

variability in drug responses continue to 

complicate treatment. Emerging alternatives, 

such as genetic testing, novel non-stimulant 

medications, and non-pharmacological 

interventions, hold promise for improving 

ADHD management. Continued research is 

essential to further refine treatment strategies 

and to provide more personalized, effective 

care for children with ADHD. 
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