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Abstract 

ADHD is a contributing factor to substance misuse in adults. This risk is further heightened by the 

presence of other psychiatric illness. ADHD is linked to several traits of substance misuse, such as a 

quicker progression from substance abuse to dependence and a longer duration of substance abuse in 

people with ADHD compared to those without ADHD. This review specifically examines the 

processes of toxicity that occur following an overdose of drugs used to treat Attention-

Deficit/Hyperactivity Disorder (ADHD), as well as the clinical symptoms that result from such 

overdoses, and the appropriate management strategies. The norepinephrine transporter (NET) and 

serotonin transporter are involved. Pharmacists collaborate with patients who have ADHD and 

addictions to enhance the effectiveness of drug treatment, minimize the use of multiple medications, 

and assist in the process of discontinuing prescription use. Pharmacists, public health professionals, 

and social service workers can provide their services regularly and consistently, without requiring an 

appointment, while ensuring patient confidentiality and privacy. Crucial roles in preventive and 

educating the population to enhance awareness.  
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Introduction  

It is estimated that roughly 4–9% of youngsters 

in the United States of America suffer from 

attention-deficit hyperactivity disorder 

(ADHD), while only 4% of adults are affected 

by this condition [1]. It is estimated that more 

than 2.7 million children in the United States 

are prescribed medication for attention-

deficit/hyperactivity disorder (ADHD) each 

year [2]. However, it is not known how many 

adults are also using these prescriptions. 

Medication for attention-deficit/hyperactivity 

disorder (ADHD) has been prescribed to a 
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greater proportion of people in recent years. 

Like the patterns that have been observed with 

poisoning from other pharmaceuticals, such as 

the ones that have been observed historically 

with cyclic antidepressants and more recently 

with opioids, the increased availability of 

prescription ADHD medications may help to 

explain, at least in part, the rise in the number 

of cases of abuse and overdoses that have been 

observed in adolescents who have been taking 

these medications [3]. In addition, it has been 

hypothesized that children who have attention-

deficit/hyperactivity disorder are at a higher 

risk of being hospitalized due to the use of 

pharmaceuticals. On the other hand, in teens, 

the increased availability of ADHD medication 

has matched increases in reports of abuse and 

misuse of ADHD medications [4]. In younger 

children, these overdoses may be inadvertent 

events that occur as a result of exploratory 

activities. Taking everything into consideration, 

the conclusion is that both accidental and 

deliberate overdoses of ADHD medication are 

likely to continue to be frequently occurring. In 

the year 2010, poison centers in the United 

States recorded a total of 17,000 human 

exposures to ADHD drugs. Eighty percent of 

these exposures occurred in children under the 

age of 19 and twenty percent occurred in 

adults. It is reasonable to anticipate that the 

majority of these exposures have resulted in at 

least some adverse clinical outcomes [5]. There 

are thousands of exposures that are ascribed to 

deliberate abuse each year, including attempts 

at suicide and drug addiction [5]. This is 

despite the fact that the majority of these 

exposures are inadvertent due to the amount of 

pediatric exploratory ingestions.  

There is a wide variety of medications that are 

utilized for the treatment of attention-

deficit/hyperactivity disorder (ADHD). 

However, these medications can be loosely 

classified into two categories: stimulants, 

which include amphetamine, methylphenidate, 

and modafinil; and non-stimulants, which 

include atomoxetine, guanfacine, and clonidine 

[6]. In this review, the mechanisms of toxicity 

that occur after an overdose with ADHD drugs, 

the clinical effects that result from an overdose, 

and the roles that pharmacists, public health 

professionals, and social workers have in 

preventing and raising awareness among the 

general population are the primary topics of 

discussion.  

Review: 

Pharmacokinetics of ADHD medications: 

Amphetamines are efficiently absorbed by all 

methods of administration. These substances 

can be easily and quickly absorbed when taken 

orally, and the presence of food does not cause 

any significant delay [7]. Maximum plasma 

concentrations are reached within 2-3 hours 

following oral ingestion of immediate-release 

formulations, and within 30 minutes after 

intravenous or intramuscular injection. 

Amphetamines have a high affinity for fat, 

which allows them to easily pass across the 

barrier that separates the bloodstream from the 

brain. These substances are classified as weak 

bases, having a pKa (logarithmic acid 

dissociation constant) value of around 9.9. 

Amphetamines have a volume of distribution of 

3-5 L/kg, which means they are disseminated 

throughout all tissues in the body. In the 

cerebrospinal fluid (CSF), their levels are 

around 80% of the levels found in the plasma 

when the drug is at a steady state. Additionally, 

amphetamines can build up in tissues or 

substances that have a lower pH than blood. 

Amphetamines are removed from the body 

through the liver and kidneys, with about 30% 

of the amphetamines being expelled without 

any changes. The excretion of unmodified 

amphetamine is greatly affected by the acidity 

of urine. When the urine pH is 6.6, around 70% 

of the amphetamine is excreted intact, but in 

urine with a pH more than 6.7, the excretion 

rate ranges from 17% to 43%. The renal 

elimination has an impact on the plasma half-

life, which can range from 7 to 14 hours for 

urine pH levels below 6.6, and up to 34 hours 

for urine pH levels greater than 6.7 [7].  

Lisdexamphetamine is a prodrug that is quickly 

taken in by the body and is broken down by red 

blood cells to release the active form of 

dextroamphetamine. The process of cleavage 

results in the production of dextroamphetamine 

and l-lysine. Lisdexamfetamine does not 

undergo hepatic metabolism via the 

cytochrome P450 (CYP) pathway [8]. The 

highest levels of lisdexamphetamine and 

dextroamphetamine in the bloodstream are 

reached at 1 hour and 3.5 hours, respectively, 

after taking them orally. Lisdex-amphetamine 

is almost untraceable in the bloodstream after 8 

hours, and around 2% of a given dose is 

excreted in the urine without undergoing any 
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changes. The plasma elimination half-life is 

shorter than 1 hour [8].  

Mechanism of Toxicity: 

The primary cause of toxicity of amphetamines 

is an excessive amount of dopamine, 

norepinephrine, and serotonin outside of the 

cells. The primary clinical presentation is a 

sym- pathomimetic syndrome mediated by 

alpha- and beta-adrenoreceptors, characterized 

by mental symptoms and hyperthermia caused 

by an excess of dopamine and serotonin [9].  

Amphetamine and dextroamphetamine are 

taken up by the cellular monoamine transporter, 

particularly the dopamine transporter (DAT), 

and to a lesser extent the norepinephrine (NET) 

and serotonin transporter. The neurons 

aggressively uptake them through the cellular 

monoamine transporter, displacing the stored 

monoamines and encouraging the release of 

monoamines in the brain in the opposite 

direction. Amphetamines induce a reversal of 

the uptake transporter-mediated flow, leading 

to the release of monoamines. Amphetamines 

increase the concentration of synaptic 

neurotransmitters by blocking the absorption of 

monoamines through direct competition with 

the transporter and by stimulating the 

transporter to work in reverse. The toxicity of 

lisdexamphetamine is contingent upon the 

timing of the liberation of dextroamphetamine.  

Instances of amphetamine overdoses have been 

reported since the drug became available and 

continue to be frequent. The main clinical 

condition exhibits notable neurological and 

cardiovascular symptoms, while other problems 

can affect the renal, musculoskeletal, 

pulmonary, and gastrointestinal systems. In 

cases of overdose, the patient may exhibit 

symptoms such as dilated pupils (mydriasis), 

shaking or trembling (tremor), restlessness or 

irritability (agitation), exaggerated reflexes 

(hyperreflexia), aggressive or confrontational 

behavior (combative behavior), mental 

confusion, hallucinations, a state of extreme 

confusion and disorientation (delirium), 

feelings of unease or fear (anxiety), irrational 

suspicions or mistrust (paranoia), abnormal 

movements (movement disorders), and sudden, 

uncontrolled muscle contractions (seizures). 

Seizures can occasionally escalate to status 

epilepticus. Coma can arise as a result of post-

ictal condition, depletion of intrinsic 

catecholamines, ischemic stroke, or 

intracerebral hemorrhage [11]. Hyperthermia 

can manifest with or without seizures. 

Rhabdomyolysis can develop as a consequence 

of seizures caused by amphetamine use, which 

increases the risk of kidney failure. Significant 

cardiovascular symptoms of an overdose 

include increased heart rate, high blood 

pressure, and abnormal heart rhythms. Rare 

side effects may include aortic dissection, 

vasospasm, cerebral vasculitis, leading to 

intracerebral hemorrhage and myocardial 

infarction [12].  

Individuals diagnosed with attention deficit 

hyperactivity disorder (ADHD) may encounter 

a range of unfavorable consequences, and they 

have an increased likelihood of having 

offspring with ADHD as a result of the 

hereditary aspects of the condition [12]. The 

co-occurrence of various neuropsychiatric 

illnesses in individuals with ADHD may be 

attributed to a hereditary connection. Moreover, 

a recent meta-analysis revealed that many 

characteristics associated with parents, such as 

maternal polycystic ovarian syndrome, were 

discovered to elevate the likelihood of ADHD 

in their children. In addition, the progression of 

ADHD symptoms was influenced by the stress 

experienced by parents, which in turn was 

influenced by negative childhood experiences. 

This effect was most pronounced in families 

with low levels of resilience [12].  

ADHD has a persistent effect on patients' social 

and functional capabilities and increases their 

susceptibility to developing other coexisting 

conditions. Individuals who are adults and have 

ADHD experience a greater frequency of being 

unemployed and changing jobs frequently. 

Additionally, they are more inclined to having 

attempted various professions before 

discovering one that is suitable for them [13]. 

Furthermore, adults who continue to experience 

symptoms of ADHD and have not received 

pharmaceutical treatment are more susceptible 

to developing drug and substance dependence.  

Pharmacists, due to their frequent encounters 

with patients, are often the first healthcare 

professionals to come across ADHD patients in 

their practice, especially in community settings 

[13]. Pharmacists are seeing a growing number 

of patients with neuropsychiatric disorders. 

With adequate training, they feel more assured 

in taking action to enhance the quality of care 

provided to these patients. Pharmacists should 
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provide reassurance to patients of different ages 

who have worries about their prescribed 

ADHD medications, explaining the important 

role of pharmacotherapy in managing their 

condition. Pharmacists have been linked to 

enhanced quality of care in the clinical 

treatment of individuals with ADHD [14].  

Psychoeducation, a parent-training program 

that focuses on ADHD and gives knowledge, 

support, and coping skills to the patient and 

their family, is recommended as the initial 

intervention, especially for children under the 

age of five [14]. A randomized control research 

conducted by Daley et al. with a sample size of 

57 children found that parenting programs led 

to enhancements in parenting efficacy and child 

social performance. Disseminating information 

on ADHD is crucial for promoting knowledge 

and comprehension of the disorder, therefore 

helping to combat the stigma associated with 

ADHD patients. Parents who are 

knowledgeable of ADHD are more inclined to 

acknowledge and comply with their child's 

treatment [15]. Furthermore, the integration of 

components from the theory of planned 

behaviors demonstrated that psychoeducation 

had a beneficial effect on parents' 

understanding of ADHD and enhanced their 

intention to comply with prescribed medication 

[16]. In order to achieve more favorable results 

in clinical treatment, research has demonstrated 

that pharmacists have the ability to implement 

and create psychoeducational initiatives aimed 

at enhancing medication adherence among 

patients with mental disorders in primary care 

settings [16].  

 

Conclusion: 

Pharmacists have the ultimate responsibility of 

collaborating with other healthcare providers, 

such as those in the public health sector and 

social service, to provide comprehensive 

education and support for ADHD. They are 

also responsible for selecting the most suitable 

treatment, optimizing the medication regimen, 

and creating a plan for monitoring the patient's 

progress. The inclusion of pharmacists in the 

management of ADHD has been linked to 

improved clinical outcomes, enhanced quality 

of life, and increased likelihood of a cost-

effective treatment strategy. While they have 

the ability to fulfill these duties, it is crucial 

that they remain up-to-date on the latest 

revisions to the clinical standards and 

recommendations for ADHD. 
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