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Abstract: Introduction: Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common
neurodevelopmental disorders, characterized by the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), which is marked by symptoms such as inappropriate levels of
inattention, hyperactivity, and impulsivity that can affect academic, social, and personal functioning
in children and adolescents. This review summarizes clinical trials demonstrating the effectiveness of
Alpha-2 agonists in reducing symptoms of inattention, hyperactivity, and impulsivity in children
with ADHD. Studies were identified through a systematic search of PubMed and Cochrane databases.
However, these medications’ long-term safety and efficacy remain uncertain, with a lack of data
on their effects on growth, cardiovascular function, and other adverse events. Further studies are
required to determine these medications’ optimal dose and treatment duration. Methods: Medications
that target the noradrenergic system, such as Alpha-2 agonists, have been increasingly used as a
treatment option for ADHD, with guanfacine and clonidine being two of the most commonly used
medications. They function by selectively targeting Alpha-2 adrenergic receptors in the brain leading
to improved attention and reduced hyperactivity and impulsivity symptoms in children with ADHD.
Results: Clinical trials have demonstrated the effectiveness of Alpha-2 agonists in treating ADHD
in children by reducing symptoms of inattention, hyperactivity, and impulsivity. However, these
medications’ long-term safety and efficacy still need to be completely understood. Due to a lack
of information on the effects of Alpha-2 agonists on growth, cardiovascular function, and other
long-term adverse events, more studies must investigate the optimal dose and treatment duration
for these medications. Conclusions: Despite these concerns, Alpha-2 agonists remain a valuable
treatment option for ADHD in children, especially those unable to tolerate stimulant medications
or who have coexisting conditions such as tic disorders. Future research should continue to explore
the safety and efficacy of Alpha-2 agonists in the long term. In conclusion, Alpha-2 agonists show
promise as a treatment for ADHD in children; however, the safety and efficacy of these drugs in
the long term are not yet completely understood. Additional studies are required to investigate
the optimal dose and treatment duration for these medications in their use as a treatment for this
debilitating disease.
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1. Introduction

Attention deficit hyperactivity disorder (ADHD) is one of the most common mental
diseases affecting children and adolescents. The main features of ADHD include difficulty
with attention and concentration, impulsivity, and hyperactivity. These symptoms can
significantly impact a child’s academic and social functioning [1]. ADHD is diagnosed
in childhood and can persist into adulthood. The current standard of care for ADHD
includes using stimulant medications, such as methylphenidate and amphetamines, and
non-stimulant medications, such as atomoxetine [2]. These medications are effective in
decreasing symptoms of ADHD, but they can also have significant side effects [3]. Alpha-2
agonists, such as guanfacine and clonidine, have been studied as a treatment option for
ADHD in children. These medications selectively target the alpha-2 adrenergic receptors
in the brain, which can enhance attention and decrease impulsivity and hyperactivity
symptoms in children with ADHD. The mechanism of action of Alpha-2 agonists is different
from the traditional medications used for ADHD, and it is thought to be more specific
and therefore has fewer side effects [3]. Research has shown that Alpha-2 agonists can
be effective in decreasing symptoms of ADHD in children. Many studies assessed the
efficacy and safety of these medications [4]. For example, a randomized, double-blind,
placebo-controlled study conducted in 2013 found that guanfacine extended-release (XR)
significantly improved symptoms of ADHD in children aged 6–12 years. Another study
conducted in 2018 found that clonidine effectively reduced ADHD symptoms in children
aged 6–12 years with comorbid tic disorders [5]. In addition to their efficacy, Alpha-2
agonists may also have advantages over traditional medications for ADHD in terms of their
side effect profiles. Stimulant medications, such as methylphenidate and amphetamines,
can cause side effects, including insomnia, decreased appetite, and weight loss. Non-
stimulant medications like atomoxetine can cause side effects such as nausea, vomiting,
and liver toxicity. In contrast, Alpha-2 agonists are generally well-tolerated and have been
associated with fewer side effects [6].

Despite the potential benefits of Alpha-2 agonists, their use has some limitations. One
of the major restrictions is that they may not be as functional as stimulant medications in
treating the core symptoms of ADHD, particularly hyperactivity. Another limitation is that
they may cause sedation, which can interfere with academic and social functioning. Also,
Alpha-2 agonists may have cardiovascular side effects including reduced blood pressure
and heart rate, which require monitoring [7].

Recent studies have explained that ADHD is not a homogeneous disorder, and there
is considerable variability in treatment response among individuals [8]. Genetic variations,
comorbidities, and environmental influences may play a role in treatment outcomes [9].
Therefore, identifying predictors of treatment response and individualizing treatment plans
for each patient may improve treatment efficacy and reduce adverse effects. Additionally,
the optimal dosing and duration of treatment with Alpha-2 agonists in children with ADHD
remain unclear. Future studies should address these knowledge gaps to provide more
personalized and effective treatment for children with ADHD. By investigating the efficacy
and safety of Alpha-2 agonists and identifying factors that influence treatment response,
we can advance our understanding of this complex disorder and provide better care for
children and adolescents with ADHD.

Overall, Alpha-2 agonists have emerged as a promising treatment option for ADHD
in children. They have a different action mechanism than traditional medications and
may have fewer side effects. However, more research is required to investigate their long-
term efficacy and safety, particularly in comparison to stimulant medications. Clinicians
should consider each child’s needs and characteristics when making treatment decisions
for ADHD, and Alpha-2 agonists may be a useful addition to the treatment arsenal for
some children with ADHD.

The focus of this paper is to go through the current evidence regarding the use of
Alpha-2 agonists for ADHD in children and adolescents. Specifically, we aim to assess the
efficacy and safety of these medications, compare them to traditional medications such as
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stimulants and non-stimulants, and identify predictors of treatment response. Additionally,
we aim to provide recommendations for clinicians regarding the use of Alpha-2 agonists in
the treatment of ADHD in children.

We are revising the topic of Alpha-2 agonists because they have emerged as a promis-
ing treatment option for ADHD in children, and there is a requirement for a comprehensive
review of the current evidence regarding their use. In addition, with the variability in
treatment response among individuals and the potential for adverse effects related to
traditional medications, it is important to explore alternative treatment options, such as
Alpha-2 agonists to provide personalized and effective care for children with ADHD.

2. Current Understanding of the Use of Alpha-2 Agonists as a Treatment Option for
ADHD in Children

Alpha-2 agonists stimulate alpha-2 receptors, most predominantly in the prefrontal
cortex. The most used agents for ADHD are clonidine and guanfacine. Clonidine stimulates
Alpha-2A, Alpha-2B, and Alpha2C, whereas guanfacine stimulates the Alpha-2A receptors
in the prefrontal cortex. These actions on both the pre-and post-synaptic membrane alter
arousal and cognitive processes that are implicated in ADHD. The most prominent side
effect of both drugs is sedation and orthostatic hypotension. Sudden discontinuation of
these drugs could also result in rebound hypertension. However, it has milder side effects
than clonidine due to the longer duration of action of guanfacine’s longer duration of
action [10].

Alpha-2 agonists are second-line agents to stimulants. They were originally adminis-
tered simultaneously to extend the duration of action of stimulants. Some data showed that
doing this allowed for equal efficacy while using a smaller dose of stimulant. Also, patients
with ADHD are prone to sleep disorders that can be worsened with use of stimulants. Due
to the sedative side effects of Alpha-2 agonists, especially clonidine, they can be advanta-
geous in patients experiencing insomnia. Now that there are long-action formulations of
stimulants, this is no longer indicated unless additional therapy is required for complex
ADHD. Examples are when a patient suffers from comorbid conditions such as Tourette
syndrome, oppositional defiant disorder, or aggressive/impulsive behavior [11]. These
comorbid conditions often respond poorly to stimulants alone. In addition, research has
shown that patients can have worsening core symptoms of autism when treating their
ADHD with stimulants [10].

Monotherapy of Alpha-2agonists for ADHD is currently being researched. It is cur-
rently thought that they are effective in treating the hyperactivity and impulsivity of ADHD
but not in improving inattention. Also, current formulations do not maintain adequate
plasma concentrations without causing significant side effects. There are currently phase
3 trials underway on sustained-release formulations of clonidine, but Alpha-2 agonist
monotherapy for ADHD is considered off-label [11].

Recent studies have also investigated the potential use of Alpha-2 agonists as a
monotherapy for ADHD in children [12,13]. However, studies in this field are still in
their early steps, and more studies are needed to completely understand the effectiveness
of these medications when used alone. It is believed that Alpha-2 agonists may be effec-
tive in treating hyperactivity and impulsivity symptoms but may not be as effective in
improving inattention symptoms compared to stimulant medications. Additionally, cur-
rent formulations of Alpha-2 agonists may not maintain adequate plasma concentrations
without causing significant side effects, making it challenging to achieve optimal treatment
outcomes [12]. Nevertheless, sustained-release formulations of clonidine are currently in
phase 3 trials, which may provide a more viable option for monotherapy in the future [12].
Despite the current limitations, the potential benefits of Alpha-2 agonists, such as fewer side
effects and potential effectiveness in treating specific symptoms, make them an interesting
area of study for treating ADHD in children. Continued research and exploration of these
medications as a monotherapy may provide additional treatment options for children
with ADHD.
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3. Safety and Effectiveness of Alpha-2 Agonist drugs

Guanabenz, guanfacine, clonidine, tizanidine, medetomidine, and dexmedetomidine
are all α-2 agonists that vary in their potency and affinities for the various α-2 receptor
subtypes. Clonidine, tizanidine, and dexmedetomidine are metabolized in the liver have
received the greatest clinical use [14]. Clonidine and guanfacine are drugs used to treat
attention deficit/hyperactivity disorder in children and adolescents. These drugs work
via agonism of the α2 receptors which decrease the firing rate of presynaptic neurons and
release norepinephrine into the prefrontal cortex. In turn, this opens potassium channels
and decreases cyclic adenosine monophosphatase levels. Clonidine is believed to primarly
improve impulsivity and hyperactivity in ADHD through this mechanism [15]. Clonidine
has both central and peripheral actions. In the central nervous system, stimulation of the
α2-adrenergic receptors increase vagal tone leading to a reflex increase in parasympathetic
activity and inhibition of sympathetic outflow. This inhibition of the efferent sympathetic
pathway results in a decrease in the vascular tone of the heart, kidneys and peripheral
vasculature and a reduction in peripheral resistance, which is the primary mechanism by
which clonidine regulates blood pressure [15].

Clinical trials have demonstrated that guanfacine, a preferential α2A-adrenoceptor
agonist, is an effective treatment for ADHD treatment in children and adolescents. These
trials primarily focused on the combined ADHD subgroup, which includes both hyper-
active/impulsive and inattentive symptoms [16]. Nevertheless, it has been observed that
guanfacine is not as effective in treating the inattentive subtype of ADHD compared to
other subtypes. In children receiving guanfacine treatment, response rates of 50–60% have
been reported, which is comparable to other non-stimulant drugs in terms of efficacy [16].
Adverse events associated with guanfacine include hypotension, bradycardia, and in some
cases, syncope, drowsiness, fatigue, sedation, upper abdominal pain, dry mouth, nausea,
and dizziness, as reported by studies [17]. Unlike other ADHD medications, guanfacine
has been found to cause moderate weight gain. A study was conducted to investigate
the long-term safety and effectiveness of guanfacine extended-release (GXR) in treating
adults with ADHD [18]. The study revealed no significant safety concerns associated
with the long-term use of GXR to ADHD adults. The most frequently reported treatment-
emergent adverse events (TEAEs), occurring in 10% of patients, were drowsiness, thirst,
nasopharyngitis, decreased blood pressure, bradycardia, malaise, constipation, and pos-
tural dizziness. Patients treated with GXR showed significant improvements in ADHD
symptoms, executive functioning and quality of life after long term treatment, compared to
baseline [18].

Over 13 weeks, a randomized, placebo-controlled trial was performed to determine
the safety and efficacy of guanfacine extended release (GXR) in adolescents with ADHD.
Most participants received optimal doses of 3, 4, 5, or 6 mg, with 46.5% receiving optimal
dose in excess of the currently permitted maximum of 4 mg. Most treatment-emergent
adverse events were mild to moderate in severity, with sedation-related events being the
most frequently reported [19].

4. Optimal Dosing and Duration of Treatment for These Medications

Clonidine and guanfacine are Alpha-2 agonist drugs, that can be administered through
oral, transdermal, intravenous, or epidural routes [14]. Clonidine’s oral administration
is rapidly absorbed within 3 to 5 h, while the extended-release formula has a slower ab-
sorption rate, with peak absorption occurring within 4 to 7 h. The transdermal form of
clonidine is absorbed at a constant rate for 7 days, with an initial Tmax of 2 to 3 days [15].
The immediate-release formulation of clonidine starts showing effects within 30 to 60 min,
with peak effects observed within 2 to 4 h. The effectiveness can last up to 8 h after admin-
istration, and similarly, the transdermal form may last for 8 h after discontinuation [15].

For clonidine’s oral dosage form (extended-release tablets), the initial dosing for
teenagers and children aged six years and older is 0.1 milligram (mg) once a day, given at
bedtime [20].
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For guanfacine’s oral dosage form (extended-release tablets), the initial dosing for
adults and children aged six years and older is 1 mg once a day, either in the morning
or evening, at the same time each day. The doctor may adjust the dose using increasing
increments (not exceeding 1 mg/wk). The recommended target dose range, based on
clinical response and tolerability, is 0.05–0.12 mg/kg/day PO initially. For children aged
6–12 years, doses >4 mg/day have not been evaluated, while for those aged 13–17 years,
doses >7 mg/day have not been evaluated [21]. In a randomized placebo-controlled
study of adolescents, a total of 314 participants were randomized, with most participants
receiving optimal doses of 3, 4, 5, or 6 mg (30 [22.9%], 26 [19.8%], 27 [20.6%], or 24 [18.3%]
participants, respectively). However, 46.5% of participants received an optimal dose above
the currently approved maximum dose limit of 4 mg [19].

Optimal dosing and duration of treatment for Alpha-2 agonists, such as clonidine and
guanfacine, must be individualized to the patient’s needs and response. While there are
general dosing guidelines for these medications, the optimal dose may vary depending
on the patient’s age, weight, and comorbidities. For example, renal or hepatic impairment
patients may require lower doses of these medications to avoid potential toxicity [16].
Additionally, the duration of treatment may vary depending on the patient’s reaction to
therapy and the severity of their symptoms. Some patients may require long-term treatment,
while others may only need short-term treatment to manage acute symptoms. Hence, it is
essential for healthcare providers to regularly monitor patients receiving Alpha-2 agonists
to assess treatment response and evaluate any adverse effects. Moreover, dose titration
is necessary to achieve the desired therapeutic effect while minimizing adverse effects.
Patients should start at the lowest possible dose and increase gradually, under medical
supervision, until the optimal dose is reached. The optimal dose is the lowest effective
dose that provides clinical benefit without causing significant adverse effects. When
discontinuing treatment, patients should be gradually tapered off the medication to avoid
rebound hypertension or other adverse effects [17]. Additionally, treatment duration and
dosage must be evaluated on a case-by-case basis, and patients must receive close medical
follow-ups to ensure that they receive the best possible care for their ADHD symptoms.

Patients may require different dosages and treatment durations to attain the desired
therapeutic effect. In addition, these medications can cause adverse effects, so patients
should be closely monitored to make sure that the profits of treatment outweigh the risks.

5. Clinical Studies on the Efficacy of Alpha 2 Agonists in Children with ADHD

Current clinical practice guidelines for treating ADHD in elementary school-aged
children rate stimulants, atomoxetine, extended-release guanfacine, and extended-release
clonidine as most effective (in that order), with an effect size of 1 for stimulants and 0.7
for non-stimulants [22]. In meta-analyses comparing stimulants and non-stimulants, the
effect size of stimulants is larger for treating ADHD in children [23]. Decreased dynamic
functional connectivity has been demonstrated in children treated with long-acting am-
phetamine lisdexamphetamine, suggesting their therapeutic effect is mediated through
thalamic neural circuits [24]. Another amphetamine, methylphenidate, has been used
to increase executive functioning in children with ADHD [25]. Additionally, metham-
phetamine salts have been used in children aged 6–17 with ADHD. However, their use
is not superior to placebo and may be accompanied by side effects that plague the use of
amphetamines and other stimulants, such as appetite loss, abdominal pain, headaches, and
sleep disturbance [26].

Because not all children are candidates for treatment with the first-line choice stim-
ulants, and some may not be fully treated with stimulant monotherapy, alpha 2 agonists
represent a potentially useful alternative monotherapy or adjunctive therapy to traditional
stimulants. Also, alpha 2 agonists, such as guanfacine and clonidine, may have a more
favorable side effect profile [27]. Side effects specific to alpha 2 agonists include somnolence,
dry mouth, bradycardia, and rebound hypotension [28].
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In randomized control trials examining alpha 2 agonist guanfacine as a monotherapy
in children with ADHD, somnolence, headache, and fatigue were observed as adverse
effects in a cohort consisting of 6–17-year-old patients [29]. This study examined sec-
ondary variables in the domain of family functioning and school functioning. The onset of
treatment action was more rapid than for the control arm of patients treated with atomoxe-
tine [29]. This is concordant with meta-analyses comparing guanfacine versus atomoxetine
in children with oppositional symptoms; across one guanfacine trial and six atomoxetine
trials, guanfacine was associated with a greater reduction of symptoms, although these
trials only compared short-term usage [30]. In 6–12-year-old patients, both morning and
evening guanfacine XR monotherapy was superior to placebo [31]. In guanfacine’s use as
adjunctive therapy with stimulant dexmethylphenidate, increased benefits in symptom
management in 7–14-year-old patients were observed over monotherapy with either drug,
without an increase in safety concerns [32]. It may be that dual modulation of the dopamin-
ergic and adrenergic axes increases symptom management, but the effect size of dual
therapy versus monotherapies reported in this trial was modest. Electroencephalography
profiles of boys aged 7–14 on combination treatment have demonstrated that decreased
neural activity in the midoccipital region, which plays a role in visuo-spatial attention, may
mediate this effect [33]. An open-label trial comparing methylphenidate or amphetamine in
combination with guanfacine XR in monotherapy resistant male and female 6–17-year-old
patients found upper abdominal pain (25.3%), fatigue (24.0%), irritability (22.7%), headache
(20.0%), and somnolence (18.7%) as adverse effects, although most of these events were
characterized as mild and did not lead to treatment discontinuation [34].

Guanfacine may have unique utility in children with ADHD with other comorbidities.
In a randomized control trial of children with autism, Guanfacine was superior to a placebo,
and showed efficacy in reducing hyperactivity and impulsiveness, with lower discontin-
uation rates than traditional stimulant methylphenidate [35]. Guanfacine has also been
shown to reduce tics in children with comorbid ADHD [35]. In children 6–12 years old with
oppositional defiant disorder, guanfacine XR at 1–4 mg/day for nine weeks was superior
to placebo in reducing ADHD Rating Scale score, with a high correlation (r = 0.74) of
reduction in oppositional symptoms and ADHD symptoms [36]. In 6–18-year-old children
and adolescents, symptoms of ADHD, stress, anxiety, and current trauma symptoms were
decreased in children taking guanfacine XR at 1–4 mg/day [37]. Like the findings with tics
and hyperactivity-related disorders, it may be that guanfacine is facilitating higher brain
center control over reactive, external stimulus-driven pathways [38].

Clonidine, another centrally acting alpha 2 agonist, has been used off-label for years in
treating ADHD [39]. Although Clonidine has efficacy in reducing ADHD symptomatology,
it is not favored for long-term treatment due to the risk of hypotension and a less favorable
pharmacokinetic profile [40]. Switching patients from Clonidine IR to Guanfacine XR is one
option for managing ADHD symptomatology, with tapering of doses slowly to prevent
rebound hypertension when transitioning pharmacological treatments [41]. This dosage
titration process may take up to one week [41]. One proposed mechanism for the increased
hypotensive effects of Clonidine relative to other alpha 2 agonists is Clonidine’s affinity
for imidazole receptors in the rostral ventrolateral medulla [42]. In an 8-week double-
blinded randomized controlled trial of children 7–12 years old, Clonidine was inferior
to methylphenidate in ADHD symptom management, mirroring the relative inferiority
of Guanfacine relative to traditional stimulants in this population [43]. Clonidine may
be effective in other populations with behavioral disturbances, such as autism spectrum
disorder, but there is a lack of literature on Clonidine’s use in this subgroup [44]. Clonidine
combination therapy with stimulants has also shown superiority to stimulant monotherapy
in children 6–14 years old. However, hypotension remains a prominent unwanted side
effect in this cohort (Tables 1 and 2) [45].
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Table 1. Alpha 2 Agonist Central Nervous System Mechanism of Action.

Study Neural Correlate

Michelini et al., 2023 [33]
Randomized Control Trial

Combination treatment with guanfacine and D-methylphenidate in children with ADHD decreases
EEG power over most frequency bands and task phases in cingulate and primary visual cortex.

Mizuno et al., 2022 [46]
Randomized Control Trial

Methylphenidate improves sustained attention and increases dwell state in cross-network
pathways modulating salience, the default mode network, and the frontoparietal network.

Rosenau et al., 2021 [25]
Randomized Control Trial

Long-term use of stimulant methylphenidate in children and adolescents aged 8–18 improves
performance on working memory tasks relative to the control group who discontinued

psychostimulant treatment.
Wang et al., 2022 [24]

Randomized Control Trial
Reduced dynamic thalamic functional connectivity mediates the therapeutic effect of long-acting

psychostimulants amphetamine and lisdexamphetamine in ADHD patients 6–25 years old.

Table 2. Alpha 2 Agonists in Children with ADHD and Selected Co-Morbidities.

Study Co-Morbidities

Politte et al., 2018 [35]
Randomized Control Trial

In children with Autism Spectrum Disorder and ADHD aged 5–14 years old, extended released
Guanfacine was superior to placebo in reducing oppositional behavior and repetitive behavior, but

was not superior to placebo in improving sleep habits or reducing anxiety.

Connor et al., 2013 [37]
Open Label Pilot Study

In children aged 6–18 years old with current traumatic stress symptoms, re-experiencing, avoidant,
and overarousal symptoms were significantly improved with administration of Guanfacine, and

these positive effects were accompanied by decreased ADHD symptomatology.
Scahill et al., 2001 [47]

Randomized Control Trial
In children with comorbid ADHD and tic disorder, 8 weeks of Guanfacine treatment decreased tic

severity by 31%, compared to a 0% decrease in tic severity in the placebo control group.

Connor et al., 2010 [36]
Randomized Control Trial

In children with ADHD and comorbid oppositional symptoms, extended release Guanfacine over
9 weeks decreased ADHD symptoms on ADHD Rating Scale IV (ADHD-RS-IV) and parental rating

of oppositional symptoms from baseline, and these decreases were highly correlated (r = 0.74).

6. Screening and Selection of Papers for Review

The screening and selection process for this paper, “The Role of Alpha-2 Agonists for
Attention Deficit Hyperactivity Disorder in Children” involved a comprehensive search of
electronic databases, including PubMed and Cochrane. The search was restricted to papers
published in English between 2000 and 2023. The initial search yielded around 300 articles
of which hundred were duplicates. The remaining articles were screened according to their
topics and abstracts, and around 50 were deemed potentially relevant.

The selected articles included randomized controlled trials, observational studies,
meta-analyses, and systematic reviews that investigated the use of Alpha-2 agonists in
treating ADHD in children.

Overall, the review aimed to provide a comprehensive and up-to-date summary of
the role of Alpha-2 agonists in treating ADHD in children according to the best available
evidence from the literature.

7. Effects of Alpha-2 Agonists on Neuropsychological Profile, Emotional/Behavioral
Problems, and Parental Stress in Children with ADHD

Several studies have shown that children with ADHD exhibit specific deficiencies in
cognitive and emotional/behavioral domains compared to typically developing children.
In particular, deficits in attention, executive function, and working memory have been con-
sistently reported in the literature (Barkley, 2014; Loe & Feldman, 2007) [48,49] Emotional
and behavioral problems, such as hyperactivity, impulsivity, oppositional behavior, and
social difficulties, are common in children with ADHD (Barkley, 2014; Johnston & Mash,
2001) [48,50].

The use of Alpha-2 agonists, such as guanfacine and clonidine, effectively reduces
symptoms of inattention, hyperactivity, and impulsivity in children with ADHD (Connor
et al., 2013 [51]; Childress et al., 2018) [26]. Additionally, there is evidence that Alpha-2
agonists may improve cognitive functions such as working memory and attentional control
(Arnsten & Pliszka, 2011 [52]; Schmaal et al., 2017 [53]). One study found that guanfacine
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improved working memory and cognitive flexibility in children with ADHD, while another
showed that clonidine improved attentional control (Franke et al., 2017 [54]; Stein et al.,
1995 [55]).

Furthermore, parental stress is a significant issue in families of children with ADHD
(Giallo et al., 2015 [56]). The problems of managing a child with ADHD, such as difficulty
with routines, behavior problems, and academic struggles, can significantly strain parents
and family life. However, the use of Alpha-2 agonists may have a positive impact on
parental stress levels. A study by Waxmonsky et al. (2013) [57] found that treatment with
extended-release guanfacine reduced parental stress levels in families of children with
ADHD compared to placebo treatment. Similarly, another study showed that treatment
with clonidine improved parent-rated quality of life in families of children with ADHD
(Scahill et al., 2001) [47].

In summary, the use of Alpha-2 agonists in the treatment of ADHD in children may
not only reduce symptoms of inattention, hyperactivity, and impulsivity but may also
improve cognitive functioning and reduce parental stress levels. However, further research
is essential to assess better the mechanisms underlying these effects and to identify optimal
dose and treatment durations.

8. Discussion

Attention deficit hyperactivity disorder (ADHD) is a common neurodevelopmental
disease affecting children and adults and it can interfere with daily functioning and quality
of life. The causes of ADHD are not fully understood, but genetic, environmental, and
neurobiological factors are believed to contribute to its development [58].

Managing ADHD can be challenging, particularly in children who may struggle with
academic and social demands in addition to their symptoms. The primary treatments for
ADHD are medication and behavioral therapies and Alpha-2 agonists have emerged as a
promising option for treating ADHD in children [1]. Guanfacine and clonidine, are two
Alpha-2 agonists confirmed by the US Food and Drug Administration (FDA) for treating
ADHD in children, and they have been found effective in reducing symptoms of ADHD,
particularly in the areas of hyperactivity, impulsivity, and inattention, as well as improving
overall functioning, including academic and social outcome [59]. One of the advantages of
Alpha-2 agonists over other ADHD medications, such as stimulants, is their lower potential
for abuse and addiction. However, Alpha-2 agonists can cause side effects, including
dizziness, fatigue, headaches, and interactions with other medications that need to be
carefully considered [14].

9. Conclusions

In summary, Alpha-2 agonists are a promising addition to the treatment options for
ADHD in children. While they have potential side effects and interactions, they offer
healthcare professionals and parents/caregivers another option for managing ADHD in
children. By working closely with healthcare providers and carefully monitoring their
children’s treatment, parents and caregivers can help ensure the best outcomes for children
with ADHD.

Author Contributions: Conceptualization, E.E.N., B.E.B., K.K. and W.T.B.; methodology, E.E.N.,
B.E.B., K.K. and W.T.B.; software, E.E.N., B.E.B., K.K., W.T.B. and P.M.L.; validation, E.E.N., B.E.B.,
K.K., W.T.B., P.M.L., S.A., S.S., E.M.C. and A.D.K.; formal analysis, E.E.N., B.E.B., K.K., W.T.B., P.M.L.,
S.A., S.S., E.M.C. and A.D.K.; investigation, E.E.N., B.E.B., K.K., W.T.B., P.M.L., S.A., S.S., E.M.C. and
A.D.K.; resources, E.E.N., B.E.B., K.K., W.T.B., P.M.L., S.A., S.S., E.M.C. and A.D.K.; data curation,
E.E.N., B.E.B., K.K., W.T.B., P.M.L., S.A., S.S., E.M.C. and A.D.K.; writing—original draft preparation,
E.E.N., B.E.B., K.K. and W.T.B.; writing—review and editing, E.E.N., B.E.B., K.K., W.T.B., P.M.L.,
S.A., S.S., E.M.C. and A.D.K.; visualization, E.E.N., B.E.B., K.K., W.T.B., P.M.L., S.A., S.S., E.M.C.
and A.D.K.; supervision, S.A., S.S., E.M.C. and A.D.K.; project administration, S.A., S.S., E.M.C. and
A.D.K. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Neurol. Int. 2023, 15 705

Institutional Review Board Statement: Not applicable. This article is based on previously conducted
studies and does not contain any new studies with human participants or animals performed by any
of the authors.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable. Data sharing is not applicable to this article as no
datasets were generated or analyzed during the current study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. NIMH. Attention-Deficit/Hyperactivity Disorder in Children and Teens: What You Need to Know. Available online: https://ww

w.nimh.nih.gov/health/publications/attention-deficit-hyperactivity-disorder-in-children-and-teens-what-you-need-to-know
(accessed on 3 April 2023).

2. Hechtman, L.; Kolar, D.; Keller, A.; Golfinopoulos, M.; Cumyn, L.; Syer, C. Treatment of adults with attention-deficit/hyperactivity
disorder. Neuropsychiatr. Dis. Treat. 2008, 4, 389–403. [CrossRef] [PubMed]

3. Bidwell, L.C.; Dew, R.E.; Kollins, S.H. Alpha-2 Adrenergic Receptors and Attention-Deficit/Hyperactivity Disorder. Curr.
Psychiatry Rep. 2010, 12, 366–373. [CrossRef] [PubMed]

4. Osland, S.T.; Steeves, T.D.; Pringsheim, T. Pharmacological treatment for attention deficit hyperactivity disorder (ADHD) in
children with comorbid tic disorders. Cochrane Database Syst. Rev. 2018, 6, CD007990. [CrossRef] [PubMed]

5. Bain, E.; Robieson, W.Z.; Pritchett, Y.L.; Garimella, T.; Abi-Saab, W.; Apostol, G.; McGough, J.J.; Saltarelli, M.D. A Randomized,
Double-Blind, Placebo-Controlled Phase 2 Study of α4β2 Agonist ABT-894 in Adults with ADHD. Neuropsychopharmacology 2013,
38, 405–413. [CrossRef]

6. Stevens, J.R.; Wilens, T.E.; Stern, T.A. Using Stimulants for Attention-Deficit/Hyperactivity Disorder. Prim. Care Companion J. Clin.
Psychiatry 2013, 15, PCC.12f01472. [CrossRef]

7. Budur, K.; Mathews, M.; Adetunji, B.; Mathews, M.; Mahmud, J. Non-Stimulant Treatment for Attention Deficit Hyper-activity
Disorder. Psychiatry Edgmont. 2005, 2, 44–48.

8. Luo, Y.; Weibman, D.; Halperin, J.M.; Li, X. A Review of Heterogeneity in Attention Deficit/Hyperactivity Disorder (ADHD).
Front. Hum. Neurosci. 2019, 13, 42. [CrossRef]

9. Attention-Deficit/Hyperactivity Disorder. National Institute of Mental Health (NIMH). Available online: https://www.nimh.nih
.gov/health/topics/attention-deficit-hyperactivity-disorder-adhd (accessed on 13 April 2023).

10. Venables, M.; Ntzani, E.; Hsia, Y.; Gillies, D. Alpha2 adrenergic agonists for attention deficit hyperactivity disorder (ADHD).
Cochrane Database Syst. Rev. 2017, 2017, CD010016. [CrossRef]

11. Medscape. The Role of Alpha 2 Agonists in ADHD Treatment. Available online: http://www.medscape.org/viewarticle/577743
(accessed on 3 April 2023).

12. Childress, A.; Sallee, F. Revisiting clonidine: An innovative add-on option for attention-deficit/hyperactivity disorder. Drugs
Today 1998, 48, 207–217. [CrossRef]

13. Wilens, T.E.; Spencer, T.J. Understanding Attention-Deficit/Hyperactivity Disorder from Childhood to Adulthood. Postgrad. Med.
2010, 122, 97–109. [CrossRef]

14. Giovannitti, J.A.; Thoms, S.M.; Crawford, J.J. Alpha-2 Adrenergic Receptor Agonists: A Review of Current Clinical Applications.
Anesthesia Prog. 2015, 62, 31–38. [CrossRef] [PubMed]

15. Nguyen, M.; Tharani, S.; Rahmani, M.; Shapiro, M. A Review of the Use of Clonidine as a Sleep Aid in the Child and Adolescent
Population. Clin. Pediatr. 2014, 53, 211–216. [CrossRef] [PubMed]

16. Bolea-Alamañac, B.; Nutt, D.J.; Adamou, M.; Asherson, P.; Bazire, S.; Coghill, D.; Heal, D.; Müller, U.; Nash, J.; Santosh, P.;
et al. Evidence-based guidelines for the pharmacological management of attention deficit hyperactivity disorder: Update on
recommendations from the British Association for Psychopharmacology. J. Psychopharmacol. 2014, 28, 179–203. [CrossRef]
[PubMed]

17. Drugs.com. Guanfacine: Package Insert. Available online: https://www.drugs.com/pro/guanfacine.html (accessed on 3
April 2023).

18. Iwanami, A.; Saito, K.; Fujiwara, M.; Okutsu, D.; Ichikawa, H. Safety and efficacy of guanfacine extended-release in adults with
attention-deficit/hyperactivity disorder: An open-label, long-term, phase 3 extension study. BMC Psychiatry 2020, 20, 1–12.
[CrossRef]

19. Wilens, T.E.; Robertson, B.; Sikirica, V.; Harper, L.; Young, J.L.; Bloomfield, R.; Lyne, A.; Rynkowski, G.; Cutler, A.J. A Randomized,
Placebo-Controlled Trial of Guanfacine Extended Release in Adolescents With Attention-Deficit/Hyperactivity Disorder. J. Am.
Acad. Child Adolesc. Psychiatry 2015, 54, 916–925.e2. [CrossRef]

20. Clonidine (Oral Route) Proper Use-Mayo Clinic. Available online: https://www.mayoclinic.org/drugs-supplements/clonidine
-oral-route/proper-use/drg-20063252 (accessed on 3 April 2023).

21. Intuniv, Tenex (guanfacine) Dosing, Indications, Interactions, Adverse Effects, and More. Available online: https://reference.me
dscape.com/drug/intuniv-tenex-guanfacine-342384 (accessed on 3 April 2023).

https://www.nimh.nih.gov/health/publications/attention-deficit-hyperactivity-disorder-in-children-and-teens-what-you-need-to-know
https://www.nimh.nih.gov/health/publications/attention-deficit-hyperactivity-disorder-in-children-and-teens-what-you-need-to-know
https://doi.org/10.2147/NDT.S6985
https://www.ncbi.nlm.nih.gov/pubmed/18728745
https://doi.org/10.1007/s11920-010-0136-4
https://www.ncbi.nlm.nih.gov/pubmed/20652773
https://doi.org/10.1002/14651858.CD007990.pub3
https://www.ncbi.nlm.nih.gov/pubmed/29944175
https://doi.org/10.1038/npp.2012.194
https://doi.org/10.4088/PCC.12f01472
https://doi.org/10.3389/fnhum.2019.00042
https://www.nimh.nih.gov/health/topics/attention-deficit-hyperactivity-disorder-adhd
https://www.nimh.nih.gov/health/topics/attention-deficit-hyperactivity-disorder-adhd
https://doi.org/10.1002/14651858.CD010016.pub2
http://www.medscape.org/viewarticle/577743
https://doi.org/10.1358/dot.2012.48.3.1750904
https://doi.org/10.3810/pgm.2010.09.2206
https://doi.org/10.2344/0003-3006-62.1.31
https://www.ncbi.nlm.nih.gov/pubmed/25849473
https://doi.org/10.1177/0009922813502123
https://www.ncbi.nlm.nih.gov/pubmed/24027233
https://doi.org/10.1177/0269881113519509
https://www.ncbi.nlm.nih.gov/pubmed/24526134
https://www.drugs.com/pro/guanfacine.html
https://doi.org/10.1186/s12888-020-02867-8
https://doi.org/10.1016/j.jaac.2015.08.016
https://www.mayoclinic.org/drugs-supplements/clonidine-oral-route/proper-use/drg-20063252
https://www.mayoclinic.org/drugs-supplements/clonidine-oral-route/proper-use/drg-20063252
https://reference.medscape.com/drug/intuniv-tenex-guanfacine-342384
https://reference.medscape.com/drug/intuniv-tenex-guanfacine-342384


Neurol. Int. 2023, 15 706

22. Wolraich, M.L.; Hagan, J.F.; Allan, C.; Chan, E.; Davison, D.; Earls, M.; Evans, S.W.; Flinn, S.K.; Froehlich, T.; Frost, J.; et al. Clinical
Practice Guideline for the Diagnosis, Evaluation, and Treatment of Attention-Deficit/Hyperactivity Disorder in Children and
Adolescents. Pediatrics 2019, 144, e20192528. [CrossRef]

23. Faraone, S.V. Using Meta-analysis to Compare the Efficacy of Medications for Attention-Deficit/Hyperactivity Disorder in Youths.
P T Peer-Revi. J. Formul. Manag. 2009, 34, 678–694.

24. Wang, Y.; Kessel, E.; Lee, S.; Hong, S.; Raffanello, E.; Hulvershorn, L.A.; Margolis, A.; Peterson, B.S.; Posner, J. Causal effects of
psychostimulants on neural connectivity: A mechanistic, randomized clinical trial. J. Child Psychol. Psychiatry 2022, 63, 1381–1391.
Available online: https://acamh.onlinelibrary.wiley.com/doi/10.1111/jcpp.13585 (accessed on 3 April 2023). [CrossRef]

25. Rosenau, P.T.; Openneer, T.J.C.; Matthijssen, A.M.; Loo-Neus, G.H.H.; Buitelaar, J.K.; Hoofdakker, B.J.D.; Hoekstra, P.J.; Dietrich, A.
Effects of methylphenidate on executive functioning in children and adolescents with ADHD after long-term use: A randomized,
placebo-controlled discontinuation study. J. Child Psychol. Psychiatry 2021, 62, 1444–1452. [CrossRef]

26. Childress, A.C.; Kando, J.C.; King, T.R.; Pardo, A.; Herman, B.K. Early-Onset Efficacy and Safety Pilot Study of Amphetamine
Extended-Release Oral Suspension in the Treatment of Children with Attention-Deficit/Hyperactivity Disorder. J. Child Adolesc.
Psychopharmacol. 2019, 29, 2–8. [CrossRef]

27. Childress, A.; Hoo-Cardiel, A.; Lang, P. Evaluation of the current data on guanfacine extended release for the treatment of ADHD
in children and adolescents. Expert Opin. Pharmacother. 2020, 21, 417–426. [CrossRef] [PubMed]

28. Elbe, D.; Reddy, D. Focus on Guanfacine Extended-release: A Review of its Use in Child and Adolescent Psychiatry. J. Can. Acad.
Child Adolesc. Psychiatry 2014, 23, 48–60.

29. Hervas, A.; Huss, M.; Johnson, M.; McNicholas, F.; van Stralen, J.; Sreckovic, S.; Lyne, A.; Bloomfield, R.; Sikirica, V.; Robertson, B.
Efficacy and safety of extended-release guanfacine hydrochloride in children and adolescents with attention-deficit/hyperactivity
disorder: A randomized, controlled, Phase III trial. Eur. Neuropsychopharmacol. 2014, 24, 1861–1872. [CrossRef]

30. Signorovitch, J.; Erder, M.H.; Xie, J.; Sikirica, V.; Lu, M.; Hodgkins, P.S.; Wu, E.Q. Comparative effectiveness research using
matching-adjusted indirect comparison: An application to treatment with guanfacine extended release or atomoxetine in children
with attention-deficit/hyperactivity disorder and comorbid oppositional defiant disorde. Pharmacoepidemiol. Drug Saf. 2012, 21,
130–137. [CrossRef] [PubMed]

31. Newcorn, J.H.; Stein, M.A.; Childress, A.C.; Youcha, S.; White, C.; Enright, G.; Rubin, J. Randomized, Double-Blind Trial of
Guanfacine Extended Release in Children With Attention-Deficit/Hyperactivity Disorder: Morning or Evening Administration.
J. Am. Acad. Child Adolesc. Psychiatry 2013, 52, 921–930. [CrossRef] [PubMed]

32. McCracken, J.T.; McGough, J.J.; Loo, S.K.; Levitt, J.; Del’homme, M.; Cowen, J.; Sturm, A.; Whelan, F.; Hellemann, G.; Sugar,
C.; et al. Combined Stimulant and Guanfacine Administration in Attention-Deficit/Hyperactivity Disorder: A Controlled,
Comparative Study. J. Am. Acad. Child Adolesc. Psychiatry 2016, 55, 657–666.e1. [CrossRef]

33. Michelini, G.; Lenartowicz, A.; Diaz-Fong, J.P.; Bilder, R.M.; McGough, J.J.; McCracken, J.T.; Loo, S.K. Methylphenidate,
Guanfacine, and Combined Treatment Effects on Electroencephalography Correlates of Spatial Working Memory in Attention-
Deficit/Hyperactivity Disorder. J. Am. Acad. Child Adolesc. Psychiatry 2023, 62, 37–47. [CrossRef]

34. Spencer, T.J.; Greenbaum, M.; Ginsberg, L.D.; Murphy, W.R. Safety and Effectiveness of Coadministration of Guanfacine Extended
Release and Psychostimulants in Children and Adolescents with Attention-Deficit/Hyperactivity Disorder. J. Child Adolesc.
Psychopharmacol. 2009, 19, 501–510. [CrossRef]

35. Politte, L.C.; Scahill, L.; Figueroa, J.; McCracken, J.T.; King, B.; McDougle, C.J. A randomized, placebo-controlled trial of extended-
release guanfacine in children with autism spectrum disorder and ADHD symptoms: An analysis of secondary outcome measures.
Neuropsychopharmacology 2018, 43, 1772–1778. [CrossRef]

36. Connor, D.F.; Findling, R.L.; Kollins, S.H.; Sallee, F.; López, F.A.; Lyne, A.; Tremblay, G. Effects of guanfacine extended release on
oppositional symptoms in children aged 6-12 years with attention-deficit hyperactivity disorder and oppositional symptoms: A
randomized, double-blind, placebo-controlled trial. CNS Drugs 2010, 24, 755–768. [CrossRef]

37. Connor, D.F.; Grasso, D.J.; Slivinsky, M.D.; Pearson, G.S.; Banga, A. An Open-Label Study of Guanfacine Extended Release for
Traumatic Stress Related Symptoms in Children and Adolescents. J. Child Adolesc. Psychopharmacol. 2013, 23, 244–251. [CrossRef]
[PubMed]

38. Arnsten, A.F. Guanfacine’s mechanism of action in treating prefrontal cortical disorders: Successful translation across species.
Neurobiol. Learn. Mem. 2020, 176, 107327. [CrossRef] [PubMed]

39. Hunt, R.D.; Capper, L.; O’Connell, P. Clonidine in Child and Adolescent Psychiatry. J. Child Adolesc. Psychopharmacol. 1990, 1,
87–102. [CrossRef]

40. Jain, R.; Segal, S.; Kollins, S.H.; Khayrallah, M. Clonidine Extended-Release Tablets for Pediatric Patients With Attention-
Deficit/Hyperactivity Disorder. J. Am. Acad. Child Adolesc. Psychiatry 2011, 50, 171–179. [CrossRef]

41. Elbe, D. Switching from Clonidine Immediate-Release to Guanfacine Extended-Release. J. Can. Acad. Child Adolesc. Psychiatry
2020, 29, 121–123.

42. Journal of Pharmacology and Experimental Therapeutics. Role of Imidazole Receptors in the Vasodepressor Response to
Clonidine Analogs in the Rostral Ventrolateral Medulla. Available online: https://jpet.aspetjournals.org/content/253/1/408
(accessed on 3 April 2023).

https://doi.org/10.1542/peds.2019-2528
https://acamh.onlinelibrary.wiley.com/doi/10.1111/jcpp.13585
https://doi.org/10.1111/jcpp.13585
https://doi.org/10.1111/jcpp.13419
https://doi.org/10.1089/cap.2018.0078
https://doi.org/10.1080/14656566.2019.1706480
https://www.ncbi.nlm.nih.gov/pubmed/31971448
https://doi.org/10.1016/j.euroneuro.2014.09.014
https://doi.org/10.1002/pds.3246
https://www.ncbi.nlm.nih.gov/pubmed/22552988
https://doi.org/10.1016/j.jaac.2013.06.006
https://www.ncbi.nlm.nih.gov/pubmed/23972694
https://doi.org/10.1016/j.jaac.2016.05.015
https://doi.org/10.1016/j.jaac.2022.06.017
https://doi.org/10.1089/cap.2008.0152
https://doi.org/10.1038/s41386-018-0039-3
https://doi.org/10.2165/11537790-000000000-00000
https://doi.org/10.1089/cap.2012.0119
https://www.ncbi.nlm.nih.gov/pubmed/23683139
https://doi.org/10.1016/j.nlm.2020.107327
https://www.ncbi.nlm.nih.gov/pubmed/33075480
https://doi.org/10.1089/cap.1990.1.87
https://doi.org/10.1016/j.jaac.2010.11.005
https://jpet.aspetjournals.org/content/253/1/408


Neurol. Int. 2023, 15 707

43. Palumbo, D.R.; Sallee, F.R.; Pelham, W.E.; Bukstein, O.G.; Daviss, W.B.; Mcdermott, M.P. Clonidine for Attention-
Deficit/Hyperactivity Disorder: I. Efficacy and Tolerability Outcomes. J. Am. Acad. Child Adolesc. Psychiatry 2008, 47,
180–188. [CrossRef] [PubMed]

44. Banas, K.; Sawchuk, B. Clonidine as a Treatment of Behavioural Disturbances in Autism Spectrum Disorder: A Systematic
Literature Review. J. Can. Acad. Child Adolesc. Psychiatry 2020, 29, 110–120.

45. Hazell, P.L.; Stuart, J.E. A Randomized Controlled Trial of Clonidine Added to Psychostimulant Medication for Hyperactive and
Aggressive Children. J. Am. Acad. Child Adolesc. Psychiatry 2003, 42, 886–894. [CrossRef]

46. Mizuno, Y.; Cai, W.; Supekar, K.; Makita, K.; Takiguchi, S.; Tomoda, A.; Menon, V. Methylphenidate remediates aberrant brain
network dynamics in children with attention-deficit/hyperactivity disorder: A randomized controlled trial. Neuroimage 2022,
257, 119332. [CrossRef]

47. Scahill, L.; Chappell, P.B.; Kim, Y.S.; Schultz, R.T.; Katsovich, L.; Shepherd, E.; Arnsten, A.F.; Cohen, D.J.; Leckman, J.F. A
Placebo-Controlled Study of Guanfacine in the Treatment of Children With Tic Disorders and Attention Deficit Hyperactivity
Disorder. Am. J. Psychiatry 2001, 158, 1067–1074. [CrossRef]

48. Mash, E.J.; Barkley, R.A. (Eds.) Child Psychopathology; Guilford Publications: New York, NY, USA, 2014.
49. Loe, I.M.; Feldman, H.M. Academic and Educational Outcomes of Children With ADHD. J. Pediatr. Psychol. 2007, 32, 643–654.

[CrossRef] [PubMed]
50. Johnston, C.; Mash, E.J. Families of Children With Attention-Deficit/Hyperactivity Disorder: Review and Recommendations for

Future Research. Clin. Child Fam. Psychol. Rev. 2001, 4, 183–207. [CrossRef] [PubMed]
51. O’Connor, T.G.; Matias, C.; Futh, A.; Tantam, G.; Scott, S. Social Learning Theory Parenting Intervention Promotes Attachment-

Based Caregiving in Young Children: Randomized Clinical Trial. J. Clin. Child Adolesc. Psychol. 2012, 42, 358–370. [CrossRef]
52. Arnsten, A.F.; Pliszka, S.R. Catecholamine influences on prefrontal cortical function: Relevance to treatment of attention

deficit/hyperactivity disorder and related disorders. Pharmacol. Biochem. Behav. 2011, 99, 211–216. [CrossRef] [PubMed]
53. Schmaal, L.; for the ENIGMA-Major Depressive Disorder Working Group; Hibar, D.P.; Sämann, P.G.; Hall, G.B.; Baune, B.T.;

Jahanshad, N.; Cheung, J.W.; van Erp, T.G.M.; Bos, D.; et al. Cortical abnormalities in adults and adolescents with major
depression based on brain scans from 20 cohorts worldwide in the ENIGMA Major Depressive Disorder Working Group. Mol.
Psychiatry 2016, 22, 900–909. [CrossRef] [PubMed]

54. Franke, K.; Berens, P.; Schubert, T.; Bethge, M.; Euler, T.; Baden, T. Inhibition decorrelates visual feature representations in the
inner retina. Nature 2017, 23, 439–444. [CrossRef]

55. Cook, E.H., Jr.; Stein, M.A.; Krasowski, M.D.; Cox, N.J.; Olkon, D.M.; Kieffer, J.E.; Leventhal, B.L. Association of attention-deficit
disorder and the dopamine transporter gene. Am. J. Hum. Genet 1995, 56, 993–998.

56. Giallo, R.; Woolhouse, H.; Gartland, D.; Hiscock, H.; Brown, S. The emotional-behavioural functioning of children exposed to
maternal depressive symptoms across pregnancy and early childhood: A prospective Australian pregnancy cohort study. Eur.
Child Adolesc. Psychiatry 2015, 24, 1233–1244. [CrossRef]

57. Waxmonsky, J.G.; Waschbusch, D.A.; Belin, P.; Li, T.; Babocsai, L.; Humphery, H.; Pariseau, M.E.; Babinski, D.E.; Hoffman, M.T.;
Haak, J.L.; et al. A Randomized Clinical Trial of an Integrative Group Therapy for Children With Severe Mood Dysregulation. J.
Am. Acad. Child Adolesc. Psychiatry 2016, 55, 196–207. [CrossRef]

58. CDC. What is ADHD? Centers for Disease Control and Prevention: Atlanta, GA, USA, 2021. Available online: https://www.cdc.
gov/ncbddd/adhd/facts.html (accessed on 3 April 2023).

59. Strange, B.C. Once-daily treatment of ADHD with guanfacine: Patient implications. Neuropsychiatr. Dis. Treat. 2008, 4, 499–506.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1097/chi.0b013e31815d9af7
https://www.ncbi.nlm.nih.gov/pubmed/18182963
https://doi.org/10.1097/01.CHI.0000046908.27264.00
https://doi.org/10.1016/j.neuroimage.2022.119332
https://doi.org/10.1176/appi.ajp.158.7.1067
https://doi.org/10.1093/jpepsy/jsl054
https://www.ncbi.nlm.nih.gov/pubmed/17569716
https://doi.org/10.1023/A:1017592030434
https://www.ncbi.nlm.nih.gov/pubmed/11783738
https://doi.org/10.1080/15374416.2012.723262
https://doi.org/10.1016/j.pbb.2011.01.020
https://www.ncbi.nlm.nih.gov/pubmed/21295057
https://doi.org/10.1038/mp.2016.60
https://www.ncbi.nlm.nih.gov/pubmed/27137745
https://doi.org/10.1038/nature21394
https://doi.org/10.1007/s00787-014-0672-2
https://doi.org/10.1016/j.jaac.2015.12.011
https://www.cdc.gov/ncbddd/adhd/facts.html
https://www.cdc.gov/ncbddd/adhd/facts.html
https://doi.org/10.2147/NDT.S1711

	Introduction 
	Current Understanding of the Use of Alpha-2 Agonists as a Treatment Option for ADHD in Children 
	Safety and Effectiveness of Alpha-2 Agonist drugs 
	Optimal Dosing and Duration of Treatment for These Medications 
	Clinical Studies on the Efficacy of Alpha 2 Agonists in Children with ADHD 
	Screening and Selection of Papers for Review 
	Effects of Alpha-2 Agonists on Neuropsychological Profile, Emotional/Behavioral Problems, and Parental Stress in Children with ADHD 
	Discussion 
	Conclusions 
	References

