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Abstract: Attention deficit hyperactivity disorder (ADHD) is the most common psychiatric
illness in children and adolescents. Several stimulant medications, such as methylphenidate
and amphetamine derivatives, are available to treat ADHD in pediatric patients. Nonstimulant
medications are more preferred by some parents, other caregivers, and patients because they lack
the abuse potential of stimulant medications. In the US, one available nonstimulant option is
guanfacine extended release (XR). As a selective o, adrenergic receptor, guanfacine acts on the
central noradrenergic pathways and cortical noradrenergic targets to improve working memory
and attention. The XR formulation of guanfacine, compared with the immediate-release formu-
lation, is more effective for the long-term management of ADHD and is associated with fewer
adverse effects. Available data also indicate that guanfacine XR is superior to atomoxetine and
is as effective as the nonselective o, adrenergic receptor agonist, clonidine XR. The most com-
mon adverse effects associated with guanfacine XR are somnolence, fatigue, bradycardia, and
hypotension. Somnolence is the most often cited reason for discontinuation. Guanfacine XR is
also labeled for use as an adjuvant to stimulant treatment for ADHD. A similar profile of adverse
effects as reported with monotherapy is reported when guanfacine XR is “added on” to stimulant
therapy with somnolence as the most commonly reported adverse event. This review discusses
the clinical efficacy and patient preference of guanfacine XR based on available published data
on the safety, relative effectiveness, and tolerance of this medication to treat ADHD.
Keywords: Intuniv, norepinephrine, prefrontal cortex, locus coeruleus, impulsivity,
inattentive

Introduction

Attention deficit hyperactivity disorder (ADHD) is one of the most commonly diagnosed
neurodevelopmental psychiatric disorders.'? While ADHD can be present and diagnosed
in adulthood, the age of onset in childhood is before 12 years of age.>* There are three
subtypes of ADHD based on the reported presentation of attentive and/or impulsive
behaviors. In children and adolescents, ~50% of the diagnosed cases of ADHD are of the
inattentive subtype (ADHD-I), which is characterized by a failure of sustained attention
as well as disorganization and high distractibility. The hyperactivity/impulsivity subtype
(ADHD-H) is seen in ~15% of those children and adolescents diagnosed with ADHD.
Children with the ADHD-H subtype have a high degree of restlessness, talk excessively,
and are often interruptive. Approximately 33% of the cases of ADHD have the combined
hyperactivity/impulsivity and inattentive subtype (ADHD-C).?* The combined subtype
presents with both criteria of ADHD-I and ADHD-H.* Boys are much more likely to
present with symptoms of ADHD than girls. In fact, for all three subtypes, there is at
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least a 3:1 male-to-female ratio.**” The prevalence of ADHD
has been conservatively estimated to be 3.4%—5% in children
and adolescents.>® While the variation in prevalence between
countries seems to be minimal and has been attributed to
differences in regional diagnostic practices,’ differences
between races and ethnicities in US populations have been
noted.*'° Family socioeconomic status has been more strongly
associated with ADHD, with children from lower-income
families at a greater long-term risk.® Notably, there is high
hereditability for ADHD." Hereditability, calculated from
dizygotic and monozygotic twin studies, has been estimated
to be 76%.'2 An examination of parents (n=198) and siblings
(n=112) of adoptive (n=25) and biological (n=101) children
diagnosed with ADHD revealed that the rate of ADHD was
significantly higher in parents (18%) and siblings (31%) of the
biologically related children with ADHD. The rate of ADHD
in adoptive parents and siblings of ADHD children was simi-
lar to the rate of ADHD in parents and siblings of children
without ADHD (ie, 3%—8%)."* Despite the strong implication
of an inherited component to ADHD, neither single candidate
gene nor genome-wide association studies have yet identi-
fied a target gene or set of genes strongly associated with
ADHD."" Nonetheless, the roles of rare copy number vari-
ants and linkage studies in ADHD are still emerging.'* Two
genes related to cadherins and their functions, CDH13 and
CTNNA2, have been linked to ADHD in some genome-wide
association studies.'"® A study of subjects with (n=1,136)
or without (n=946). ADHD examined the polymorphisms
of CDH13 and CTNNA?2 associated with ADHD-associated
behaviors. In children and adolescents with ADHD, the
CDHI13 rs11150556 (CC genotype) was linked (P<<0.006)
to hyperactivity/impulsive behaviors.!* Based on the different
subtypes, variations in the age of onset, and heterogeneous
etiology of ADHD, it is clear that ADHD is a polygenic dis-
order in which many genes having a small individual effect
contribute to the susceptibility and severity. As such, there
are several factors that must be taken into account for suc-
cessful management of the disorder and ensuring long-term
adherence to treatment options for children and adolescents
with ADHD. This review will examine the clinical utility and
patient compliance of guanfacine extended release (XR) as
a pharmacological treatment for ADHD as well as discuss,
when available, how the measured outcomes compare with
other treatment strategies.

Neural pathways involved in ADHD
Several brain pathways have been implicated in ADHD
pathology.'®'” Two of the most studied neuromodulatory

pathways are the midbrain dopamine (DA) and the locus
coeruleus—norepinephrine (LC-NE) systems.

The midbrain DA system is regulated by a group of
DA-containing neurons in the A10 and A9 regions that
project to areas of the striatum, prefrontal cortex, and other
areas of the limbic system.'3! Two functions of the midbrain
DA system is to mediate the neural correlates of reward and
strengthen associations with reinforcing behaviors.?® A pre-
vailing concept is that there is a midbrain DA dysfunction in
ADHD that contributes to a steeper delay of reinforcement
gradient.”! The delay of reinforcement gradient is based on
the principle that association between stimulus and reward is
time dependent. Performance is impaired in ADHD children
when the time delay between reinforcer and behavioral
response is longer.?! Using male children (7-12 years old)
diagnosed with (n=8) or without (n=12) ADHD, Sagvolden
et al examined the lever responses that cued a reward (ie,
coins, marbles, erasers, or other trinkets). ADHD children
had increased lever responding toward the end of 30 seconds
in each of the five fixed intervals during the acquisition
phase, indicative of hyperactivity, as well as more burst lever
pressing, interpreted as increased impulsivity.” Along these
lines, in reward comparison studies, children with ADHD
will take the immediate small reward over the delayed larger
reward (ie, choice-delay task).”* A preference for immediate
small rewards has been associated with the higher inattentive
ratings.”> Several imaging studies have further implicated
the midbrain DA system and respective target regions with
impaired reward processing in children with ADHD.?*? The
norepinephrine controls of attention are mediated by a group
of neurons in the A6 region of the brainstem, also known
as the LC-NE system. The LC-NE system is the primary
source of norepinephrine in the cortex, hippocampus, and
cerebellum.”® The LC-NE system has been implicated in
attentional states, emotion, sleep, and adaptive aspects of
stress reactivity.?”?’ In response to salient stimuli to focus
attention, LC-NE neurons fire phasically.** ADHD-related
alterations in LC-NE activity suggest an increased tonic fir-
ing and reduced signal-to-noise ratio of LC neurons, which
contribute to the inability to sustain focused attention.?”!32
The NE transporter (NET) is a presynaptic solute transporter
responsible for the reuptake of extracellular NE in brain
regions and as such can modulate NE neural signaling.
In brain regions that have low levels of the dopamine
transporter (DAT), such as the prefrontal cortex, the NET
is responsible for the reuptake of extracellular DA .**3* In
a positron emission tomography (PET) study by Vanicek
et al, a selective NET ligand (S,S)-["*F] FMeNER-D2
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((S,5)-2-(0-(2-["*F] fluoro [*H,Jmethoxyphenoxy) benzyl)
morpholine) was used to determine NET availability and
regional distribution in adults with (n=22) or without (n=22)
ADHD.* Several subcortical areas were regions of interest,
including the cerebellum, hippocampus, midbrain, striatum,
thalamus, and locus coeruleus. Between ADHD (subtypes
not distinctly classified) and control subjects, there were no
differences in NET-binding potential or distribution. There
was, however, an age-related decrease in NET availability
in older individuals in the thalamus and the pons/midbrain;
a similar age-related decrease in NET availability has
been demonstrated by others.* This PET imaging study by
Vanicek et al suggests that NET is not different between
ADHD and controls; however, due to artifacts produced by
the frontal bones, the resolution of PET is only reliable for
subcortical regions.*® In addition, this study was performed
in an adult population with ADHD. Considering the age-
related difference in NET, understanding the exact role of
NET in cortical regions in children and adolescents with
difference subtype classifications of ADHD remains to
be determined.

Pharmacological treatment options
for ADHD

Stimulants

Methylphenidate (methyl 2-phenyl-2-(piperidin-2-yl)
acetate), also known as Ritalin® (Novartis International
AG, Basel, Switzerland), is the most commonly prescribed
medication for ADHD. Approved in 1955 for hyperactiv-
ity, methylphenidate is the oldest available FDA-approved
medication for ADHD. Methylphenidate acts as a central
nervous system (CNS) stimulant by binding to DAT and
NET to increase synaptic levels of DA and norepinephrine.
Using HEK 293 cells that stably express human DAT, NET,
and the serotonin transporter, Simmler et al determined the
in vitro binding affinities (K)) to be 0.06 uM, 3.3 uM, and
21 uM, respectively.’” Despite the much higher in vitro
potency for inhibiting DAT compared with NET, PET
imaging studies have indicated that clinically relevant
doses of methylphenidate bind to NET, but not serotonin
transporter, in human subjects without ADHD.*3* Meth-
ylphenidate is available in immediate-release or XR for-
mulations. A meta-analysis of 13 randomly controlled trials
(RCTs) compared immediate release with XR formulation
in children and adolescents (n=882).* In all 13 studies,
reports from parents and/or teachers were used to assess
the efficacy of treatment. Teacher reports indicated that

immediate-release methylphenidate improved hyperactivity,
whereas improvements in hyperactivity/impulsivity symp-
toms were indicated with XR in parent reports. There were
no differences in reported adverse events between immediate
and XR formulations.* The most common adverse events
associated with methylphenidate are anorexia, irritability,
insomnia, and gastrointestinal-related events.***! Amphet-
amines (amphetamine [(RS)-1-phenylpropan-2-amine]
and dextroamphetamines salts), such as Adderall® (Shire
Pharmaceuticals, Dublin, Ireland), are also CNS stimulants
commonly used to treat ADHD. Mixed amphetamine salts
were approved by the FDA in 2001 for ADHD. By acting
on the vesicular monoamine transporter 2 and trace amine-
associated receptor 1, amphetamine works to increase
synaptic levels of DA, NE, and serotonin.*** Similar to
methylphenidate, amphetamine is available in both immedi-
ate-release and XR formulations. One novel XR preparation
is a prodrug, lisdexamfetamine dimesylate, which is a dex-
troamphetamine conjugated to the amino acid lysine. Blood
peptidases are responsible for cleaving lysine from lisdex-
amfetamine and allowing for the sustained release of active
dextroamphetamine.* Although methylphenidate is often the
first choice for treating ADHD in children and adolescents,
a meta-analysis of four RCT compared immediate-release
Adderall (n=108) and methylphenidate (n=108) prepara-
tions have reported a small, but significant superiority of
immediate-release Adderall over methylphenidate.* The two
medications in immediate-release formulations, however,
have similar adverse events profiles.* The prescription of
amphetamine preparations rather than methylphenidate is
dependent on the discretion of the prescriber, patient, or
necessitated by the nonresponse to methylphenidate. Nota-
bly, immediate-release amphetamines and methylphenidate
have the potential for misuse and abuse, which may be more
of concern when treating adolescent patients. As such, XR
(and prodrug) formulations have been suggested to have a
lower abuse potential.*” Nonetheless, all amphetamine and
methylphenidate formulations have an abuse potential and
a DEA (USA) schedule II classification.

Nonstimulants

Atomoxetine ((—)-N-methyl-3-phenyl-3-(o-tolyloxy)-
propylamine hydrochloride), also known as Strattera® (Eli
Lilly and Company, Indianapolis, IN, USA), is a selective
NET inhibitor that increases synaptic levels of NE and DA
in brain regions with low DAT expression.*** Approved
in 2006, atomoxetine was the first nonstimulant approved
for ADHD. Two meta-analyses (one examined 28 RCT
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with n=4,689, the other examined nine RCT n=2,762)
have indicated that atomoxetine has similar efficacy to
immediate-release methylphenidate but is inferior to XR
formulations of methylphenidate and amphetamines, such
as lisdexamfetamine.***° The most common adverse effects
with atomoxetine are nausea, dry mouth, and anorexia.
Similar to the stimulant medications for ADHD, ato-
moxetine has been associated with an elevation in blood
pressure and heart rate, but the clinical significance of this
elevation in children and adolescents is unclear.’’ Even
though atomoxetine does not have an abuse potential,
atomoxetine is associated with suicide ideation in children
and adolescents and, consequently, has an FDA-designated
“black box” warning.” Clonidine [N-(2,6-dichlorophenyl)-4,
5-dihydro-1H-imidazol-2-amine] is a centrally acting an
adrenergic-o.,- and I1-imidazoline-receptor agonist.”> The
adrenergic o, receptors are autoreceptors that presynapti-
cally regulate synaptic vesicle release of norepinephrine. The
improvements in attention and reduction of impulsive behav-
iors with clonidine are mediated by actions on postsynaptic
o,,-adrenergic receptors (non-NE neurons) in the prefrontal
cortex, but clonidine also modulates NE release by inhibitory
actions on LC-NE neurons.* Clonidine XR formulation, also
known as Kapvay® (Shionogi Pharma, Inc., Atlanta, GA,
USA), was approved by the FDA in 2010. Notably, clonidine
XR is approved as a monotherapy or in combination with
other ADHD medications. Clonidine XR as a monotherapy
was evaluated in an 8-week placebo-controlled RCT in
children and adolescents (n=236) with ADHD.* The two
doses (0.2 mg and 0.4 mg QD), compared with placebo,
significantly reduced total ratings of the ADHD rating scale
(ADHD-RS), which is a scale dependent on parent rating of
hyperactivity and inattentive behaviors scored by a clinician.
There were no differences in ADHD-RS between the doses
of clonidine XR. The most common treatment-emergent
adverse effects were somnolence (39.5% for 0.2 mg; 30.8%
for 0.4 mg) and fatigue (15.8% for 0.2 mg; 12.8% for 0.4 mg).
Although these symptoms were mild or moderate in severity,
they were the major reasons for discontinuation. Sedative
effects of clonidine were also associated with sinus bradycar-
dia (<55 beats/minute in 611 years old; <50 beats/minute
in 12—17 years old) in 21% of the treated groups.> Clonidine
XR as an adjuvant therapy has been shown to improve stimu-
lant (methylphenidate or amphetamine formulations) clinical
efficacy in children and adolescents who were classified as
either nonresponders or poor responders to stimulant alone
therapy.*® Clonidine XR in combination with a stimulant
slightly decreased the blood pressure, whereas a stimulant

alone produced either no change or a slight increase in blood
pressure.’® Notwithstanding, hypotension and bradycardia
should be monitored with clonidine XR either as a mono-
therapy or when prescribed with a stimulant.”’

Guanfacine: mechanism of action

and other indications

Similar to clonidine, guanfacine (N-(diaminomethylidene)-
2-(2,6-dichlorophenyl) acetamide) is a centrally acting o,
adrenergic receptor agonist. Rather than having agonist

actions at all three subtypes o, receptors (0, ,, O.,,, and o)

2A°
like clonidine, guanfacine is a selective agonist for the o, ,
adrenergic receptor. Guanfacine is ~60-fold more selective
for the o, receptor than o, receptor.”® As determined by
selective ligand autoradiography in postmortem human
tissue, the predominant o, receptors in the brain are the o,
adrenergic receptor.* In the prefrontal cortex, the o.,, adren-
ergic receptor and the hyperpolarization-activated cyclic
nucleotide-gated channels are colocalized on the spines or
shaft of dendrites of pyramidal neurons.®® Stimulation of
the o, adrenergic receptor inhibits cAMP from closing
the hyperpolarization-activated cyclic nucleotide-gated
channels, which strengthens cortical neuronal signaling.®
In vivo imaging has demonstrated that guanfacine specifi-
cally increases frontal and central cortices activities.®' In a
within-subjects design study using four young adult nonhu-
man primates (Macaca mulatta) guanfacine (0.7 mg/kg)
compared with saline increased dorsolateral prefrontal cortex
regional blood flow and improved spatial working memory
performance in responses.®> Guanfacine also increased acti-
vation of the dorsolateral prefrontal cortex in human subjects
without ADHD (n=16) as measured by functional MRI during
a behavioral-related reaction time task.® It also appears that
o, receptor mediates the hypothermic, hypotensive, and bra-
dycardia effects of clonidine.®*% Indeed, immediate-release
guanfacine, also known as Tenex® (Promius Pharma, LLC,
Bridgewater, NJ, USA) was approved as an antihypertensive
monotherapy or adjuvant therapy to other antihypertensive
agents by the FDA in 1986. Tenex is not recommended for
use in children under 12 years old.’” Treatment-induced hal-
lucinations have been reported in pediatric patients treated
with immediate-release guanfacine.® Guanfacine XR, also
known as Intuniv® (Shire Pharmaceuticals), was approved
by the FDA in 2009 for the treatment of ADHD in children
and adolescents (6—17 years old). Guanfacine XR, similar
to clonidine XR, is approved for use as a monotherapy and
as a adjuvant therapy to stimulant use for ADHD in children
and adolescents.®”’
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Clinical use of guanfacine XR

The safety, efficacy, and dose optimization of guanfacine XR
as a monotherapy have been assessed in six RCT;* 7 details
of these studies have been recently reviewed elsewhere.”*”
Pooled data from two RCT®7? were reanalyzed to determine
the efficacy of guanfacine XR for each ADHD subtype.’® From
this dataset, the percentage of ADHD-I was 25.3%-27.5%,
ADHD-H was 1.8%—2%, and ADHD-C was 70.5%—72.9%.
Both RCT were designed in a similar fashion in that subjects
were randomly assigned to receive guanfacine XR (n=490;
1-4 mg QD) or placebo (n=141) for 8 weeks or 9 weeks, and
ADHD-RS-IV was assessed from pretreatment baseline and
between treatment groups. The discontinuation rate was simi-
lar between guanfacine XR and placebo, 63.1% and 64.7% of
subjects completed the study, respectively. In the guanfacine
XR groups, the adverse events that led to discontinuation
(% frequency in treated population) were somnolence (3.7%),
sedation (2.1%), fatigue (1.6%), headache (1%), hypotension
(0.8%), and dizziness (0.6%). Decreases in diastolic pressure,
prolonged corrected QT, affect liability, depression, and
upper abdominal pain were all reported at 0.4%.7® Guanfacine
XR significantly reduced ADHD-RS-IV scores in ADHD-I
and ADHD-C subjects. In ADHD-I, there was a placebo-
subtracted reduction of 5.5 least square mean (LSM) from
baseline (P<<0.01), whereas in the ADHD-C subjects, there
was an 8.6 LSM reduction from baseline (P<<0.001). In both
ADHD-I and ADHD-C, significant improvements were seen
at 3 weeks posttreatment. As result of the low number (n=12)
of ADHD-H subjects, data analysis was restricted to ADHD-I
and ADHD-C subjects. Because improvements were seen
in inattentive as well as hyperactive/impulsive symptoms,
this supports the notion that guanfacine XR is strengthening
cortical networks to improve ADHD behaviors rather than
improving ADHD outcomes through sedative effects. The
major finding of this post hoc study is that guanfacine XR
as monotherapy is clinically effective in reducing the core
symptoms across the ADHD subtypes.

Guanfacine XR appears to have a similar safety and
tolerance profile to atomoxetine, but guanfacine XR appears
to be superior in reducing the core symptoms of ADHD.”’
In a RCT, subjects (617 years old; n=272) were ran-
domly assigned guanfacine XR (1-7 mg QD), atomoxetine
(10-100 mg QD), or placebo for 4 weeks (or 7 weeks over
the age of 13 years). The percentages of ADHD subtypes
were ADHD-I (8.9%—-13.2%), ADHD-H (2.7%-5.3%), and
ADHD-C (81.6%—88.4%). The discontinuation rate was
similar for all three treatments (17.1%—-20.9%). However,
the percentage of treatment-emergent adverse events that

led to discontinuation was higher in guanfacine XR (7.9%)
than atomoxetine (4.5%) and placebo (0.9%). Two serious
treatment-related adverse events, both due to syncope, were
reported with guanfacine XR (n=1) and placebo (n=1). The
most commonly reported treatment-emergent adverse effects
(% frequency in treated population) with guanfacine XR were
somnolence (43.9%), headache (26.3%), and fatigue (25.4%),
whereas decreased appetite (27.7%), nausea (26.8%), fatigue
(21.4%), and headache (19.6%) were reported with atom-
oxetine. Headache (24.3%) was also the most commonly
reported adverse effect in the placebo group. At the end
of treatment (7 weeks or 10 weeks depending on the age
group), guanfacine XR had a placebo-adjusted LSM differ-
ence in ADHD-RS-IV of —8.9 (P<<0.001) compared with
atomoxetine, which had a placebo-adjusted LSM difference
in ADHD-RS-IV of 3.8 (P<<0.05). Following these differ-
ences, the subscale scores for hyperactivity/impulsivity and
inattentive behaviors were more improved with guanfacine
XR with an approximate reduction of —4.4, compared
with atomoxetine with an approximate reduction of —1.8.
Significant improvements in ADHD-RS-IV scoring were
achieved sooner with guanfacine XR treatment (week 1)
compared with atomoxetine treatment (week 3).”’ This study
provides support that guanfacine XR as a monotherapy
has better efficacy than atomoxetine in improving ADHD-
related behaviors in children and adolescents over a 7- to
10-week treatment period. It is important to note that this
Shire-sponsored (manufacturer of guanfacine XR) study did
not provide a longer assessment of treatment improvements
and adherence and was designed to make comparisons with
the placebo-treated group and not directly (ie, a within-
subjects “cross-over design”) between atomoxetine and
guanfacine XR.

Because guanfacine is a selective o, receptor agonist
and clonidine is an agonist at all o, receptor subtypes, this
might imply that guanfacine XR is more efficacious or has
a better safety profile than clonidine XR in treating ADHD.
To date, there is no study directly supporting the assertion that
guanfacine XR is superior to clonidine XR in a head-to-head
comparison. However, a meta-analysis (12 RCT; n=2,276)
examined the effectiveness of o, receptor agonists (guanfacine
and clonidine) as a monotherapy and as an adjuvant for stimu-
lant treatment of ADHD in children and adolescents.”® As a
monotherapy, clonidine XR and guanfacine XR performed
equally well at reducing the ADHD symptoms compared
with placebo (nine RCT with average treatment duration
was 9.7 weeks). Guanfacine XR was not different than pla-
cebo in dropout due to intolerability, but clonidine XR had
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significantly more cases of intolerability-induced dropout
than placebo. Fatigue and somnolence were more commonly
reported with clonidine XR and guanfacine XR than with pla-
cebo. Guanfacine XR also was more often accompanied with
sedation and had a prolonged QTcF interval (mean 5.3 ms) on
ECG than placebo.”™ Comparing clonidine XR and guanfacine
XR as an adjuvant (“add-on”) to stimulant therapy, both were
effective at reducing the ADHD symptoms compared with
placebo (three RCT with average treatment duration was
7.7 weeks). In addition, guanfacine XR was associated with
patients reporting at least one adverse effect (somnolence;
RR =2.97, P<<0.001), whereas clonidine XR was not. Both
clonidine XR and guanfacine XR as an adjuvant to stimulants
altered hemodynamic endpoints. Specifically, clonidine XR
lowered the heart rate 1.1 beats/min (P=0.01) and decreased
the systolic blood pressure (P=0.02). Guanfacine XR lowered
the heart rate by 6.8 beats/min (P<<0.0001) and decreased the
systolic blood pressure (P=0.0004) and the diastolic blood
pressure (P=0.0002). Most notably, as a monotherapy, these
hemodynamic effects were not significantly altered for either
guanfacine XR or clonidine XR. ECG measurements were not
performed in the adjuvant studies. It also should be noted that
XR formulations outperformed the immediate-release formu-
lations of clonidine and guanfacine on efficacy outcomes.”
These findings suggest that either as a monotherapy or a
adjuvant therapy, guanfacine XR improves ADHD outcomes.
The somnolence associated with guanfacine XR was not
improved by add-on to stimulant therapy. The hemodynamic
effects of o -receptor agonists, more so with guanfacine XR,
appeared to be exacerbated when combined with a stimulant.
Further studies are needed to determine, which stimulant (ie,
methylphenidate, amphetamines salts, or lisdexamfetamine)
interact with o,-receptor agonists to exacerbate the adverse
cardiovascular effects. Overall, from the available data, it
seems that guanfacine XR and clonidine XR have equivalent
efficacy in treating ADHD. While guanfacine XR is more
associated with somnolence and adverse cardiovascular
effects, the clinical relevance of these effects is not known.
It appears that guanfacine XR is better tolerated than clonidine
XR, since intolerability-associated discontinuation rates were
higher in clonidine XR. This assertion, however, needs to be
tested with more long-term data.

Guanfacine XR and patient

adherence

The discontinuation rate of ADHD medications after 1 year
of treatment is estimated to be 25%-40% with adolescents
(>15 years old) showing the largest discontinuation rate.>*"

Guanfacine XR appears to be consistent with this rate. From
the available data, the major reasons for discontinuation of
guanfacine XR are somnolence and sedation. It appears that
these adverse effects are not reduced when guanfacine XR
is given at night or as an adjuvant to stimulant therapy.®
Morning or evening dosing does not alter the effectiveness
of guanfacine in improving ADHD outcomes.® As such,
the decision to take the once-a-day tablet in the morning or
evening is dependent on the patient, caregiver, or recom-
mendation of the health care provider. Guanfacine XR is
also not reported to have the adverse psychiatric events that
have been associated with immediate-release guanfacine.%
In a postmarketing adverse event reviewed by the FDA
guanfacine XR was associated with nine cases of psychiat-
ric events.®! In eight of the nine cases, guanfacine XR was
indicated for ADHD, and in the other one case, the indication
was for hyperactivity/aggression/opposition. In the most
severe, which were mania-related events, all were from
a single center and patients had a medical or family risk
factor for bipolar disorder. In all case reports of psychiatric
events, the symptoms were resolved or mitigated with dis-
continuation, down-titration, or behavioral intervention.®!
Guanfacine XR is not labeled for and is not associated
with severe psychiatric adverse effects.’” One issue that is
associated with discontinuation of guanfacine XR treatment
is a compensatory increase in systolic and diastolic blood
pressures, which may be observed up to 26 weeks following
the final dose.®’

Conclusion

Several pharmacotherapy options are available for ADHD.
Patient preference and adherence to one medication or a
combination of medications are largely based on the dif-
ferent subtypes and heterogeneous presentation of ADHD.
Guanfacine XR is a safe and well-tolerated therapeutic option
for the treatment of ADHD (Table 1). Like other nonstimu-
lants, guanfacine XR does not have an abuse potential and
has the benefit to be combined with other stimulant ADHD
medications. Guanfacine XR works on improving central
noradrenergic signaling to enhance working memory,
whereas stimulants act, in part, on the midbrain DA system
to strengthen the deficits of reward processing in ADHD.
Future studies are needed to determine the most appropriate
pairing of stimulant and guanfacine XR to improve patient
adherence and long-term treatment outcomes.
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Table I Drug summary and patient adherence

Drug name
Manufacturer
Chemical structure

Shire

Guanfacine XR; Intuniv®

N-(diaminomethylidene)-2-(2,6-dichlorophenyl) acetamide monohydrochloride

cl
H
NTNHZ @ HCl
o) NH
cl

ADHD in children and adolescents (6—17 years old) in the US or children (6—12 years old)

in Canada. Approved as monotherapy or in combination with stimulant ADHD medication

Indication
Route of administration Oral
Dose range 1-7 mg QD

Mechanism of action

Common adverse effects (% frequency)
Patient adherence issues

Common reasons for discontinuation

Central acting selective 0.,, adrenergic receptor agonist
Somnolence (45%), headache (26%), fatigue (15%), upper abdominal pain (I 1%),

hypotension (10%), and vomiting (9%)®'

Compensatory increase in heart rate, systolic and diastolic blood pressure following

termination of treatment

Somnolence, syncopal events, and fatigue

Abbreviations: XR, extended release; ADHD, attention deficit hyperactivity disorder; QD, one a day.
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