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Abstract: The α
2
-adrenergic receptor agonist guanfacine, in its extended-release formulation 

(GXR), is the most recent nonstimulant medication approved in several countries for the treat-

ment of attention-deficit hyperactivity disorder (ADHD) as monotherapy and as adjunctive 

pharmacotherapy to stimulants in children and adolescents. The present paper aims to review 

comprehensively and critically the pharmacodynamic and pharmacokinetic characteristics and 

the published evidence on the efficacy and safety profile of GXR in the treatment of ADHD. 

A comprehensive search of relevant databases (PubMed, Embase, and PsycInfo) was conducted 

to identify studies published in peer-reviewed journals until January 15, 2015. Though the 

precise mechanism of action of guanfacine in the treatment of ADHD is not fully understood, 

it is thought to act directly by enhancing noradrenaline functioning via α
2A

-adrenoceptors in 

the prefrontal cortex. Weight-adjusted doses should be used, with a dosing regime on a mil-

ligram per kilogram basis, starting at doses in the range 0.05–0.08 mg/kg/day, up to 0.12 mg/

kg/day. As evidenced in short-term randomized controlled trials and in long-term open-label 

extension studies, GXR has been shown to be effective as monotherapy in the treatment of 

ADHD. Furthermore, GXR has also been found to be effective as adjunctive therapy to stimulant 

medications in patients with suboptimal responses to stimulants. Many of the adverse reactions 

associated with GXR, particularly sedation-related effects, were dose-related, transient, mild 

to moderate in severity, and did not interfere with attention or overall efficacy. There are no 

reports of serious cardiovascular adverse events associated with GXR alone or in combination 

with psychostimulants.

Keywords: guanfacine extended-release, attention-deficit hyperactivity disorder, ADHD, 

oppositional symptoms, adjunctive therapy, cardiovascular safety

Introduction
Attention-deficit hyperactivity disorder (ADHD) is a complex, heterogeneous, and 

highly prevalent neurodevelopmental disorder characterized by a persistent pattern of 

age-inappropriate symptoms of inattention, hyperactivity, and/or impulsivity.1,2 The 

prevalence of ADHD is approximately 5%–8% in children and 2.5%–4% in adults 

worldwide.1,3,4 Along the life span, ADHD is associated with important personal, 

medical, and social complications, significant functional impairment, and high rates 

of associated psychiatric disorders.1,5–7 Conduct disorders, including oppositional 

defiant disorder (ODD), anxiety disorders, and mood disorders, are the most common 

psychiatric comorbidities in children and adolescents with ADHD.1,5,8,9

ADHD has multifactorial origins, resulting from the complex interaction of biologi-

cal and environmental risk factors, including multiple genetic factors in conjunction 

with prenatal events and infant complications.10,11 A growing body of evidence reveals 
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ADHD-related dysfunctions in multiple neuronal networks 

involved in higher-level cognitive and sensorimotor functions.12 

However, the frontostriatal network, which involves structures 

like the lateral prefrontal cortex (PFC), dorsal anterior cingulate 

cortex, caudate nucleus, and putamen, linked with attention, 

impulsivity, and activity control, appears to be key in under-

standing the pathophysiology of ADHD.13,14

Since the publication in 1937 of a study showing the 

therapeutic effects of Benzedrine, the racemic mixture of 

levo- and dextroamphetamine for hyperactive, inatten-

tive children,15 stimulants, including amphetamine (AMP) 

derivatives and methylphenidate (MPH) formulations, have 

been widely use and remain first-line pharmacotherapies 

for individuals with ADHD, due to their evidence-based 

efficacy.9,16–18 However, a proportion of patients do not toler-

ate or fail to respond adequately to stimulants.19,20 In addition, 

some patients or their caregivers prefer not to take stimulant 

medications, and in some cases there are contraindications 

to MPH- or AMP-based treatments, including symptomatic 

cardiovascular disease, glaucoma, or some severe or unstable 

comorbid psychiatric disorders, as well as concerns about 

drug diversion.9,21,22 Consequently, other safe and effective 

pharmacotherapies have emerged for treating patients with 

ADHD. Atomoxetine (ATX; Strattera®; Eli Lilly and Com-

pany, Indianapolis, IN, USA),23 a selective noradrenaline-

reuptake inhibitor, was the first nonstimulant drug approved 

for the treatment of ADHD, and in Europe is at present the 

only medication approved to be used in adult patients with 

ADHD. More recently, following the results of pivotal, 

randomized, double-blind, placebo-controlled studies24–26 

showing the efficacy and good tolerability profile of guan-

facine in its extended-release formulation (GXR) in youth 

diagnosed of ADHD, this α
2
-adrenergic receptor agonist 

has been approved (Intuniv®; Shire PLC, Wayne, Dublin, 

Ireland) in several countries for the treatment of ADHD as 

monotherapy and as adjunctive therapy to stimulant medica-

tions in children and adolescents (6–17 years of age).

Although some recent reports,22,27 including a systematic 

review and meta-analysis,28 have reviewed the usefulness of 

GXR in the treatment of ADHD, additional evidence has been 

published on the efficacy, tolerability, and cost-effectiveness 

of this α
2
-adrenergic receptor agonist as a pharmacotherapy 

for ADHD. Therefore, the present paper aims to provide a 

comprehensive, critical, and updated review on the phar-

macodynamic and pharmacokinetic characteristics and 

published evidence on the efficacy, cost-effectiveness, and 

safety and tolerability profile of GXR in the treatment – as 

monotherapy or as an add-on medication – of children and 

adolescents with ADHD.

Materials and methods
A comprehensive search of relevant databases (PubMed, 

Embase, and PsycInfo) was conducted to identify poten-

tially relevant studies published in English in peer-reviewed 

journals until January 15, 2015, using the following search 

terms: (“guanfacine” or “guanfacine extended-release”) 

and (“child” or “adolescent” or “pediatrics”) and (“ADHD” 

or “attention deficit disorder” or “attention hyperactivity 

disorder” or “hyperactivity” or “hyperkinetic disorder”). 

The literature search included clinical studies with children 

or adolescents aged 6–17 years as participants. There were 

no restrictions on the identification or inclusion of studies 

in terms of publication status, type of publication, or design 

type. However, abstracts of presentations to specialist meet-

ings and conferences were not included. Titles and abstracts 

were screened for inclusion/exclusion and appropriateness, 

and full-text versions were retrieved.

Pharmacology of guanfacine
Guanfacine is an agonist at α

2A
-adrenergic receptor distrib-

uted in different brain regions, but heavily concentrated in 

the PFC and the locus coeruleus. In addition to their primary 

indication as antihypertensive agents, α
2
-adrenergic recep-

tor agonists have been used for a variety of childhood and 

adult psychiatric disorders, including migraine, Tourette’s 

syndrome, nicotine dependence, and opiate-withdrawal 

symptoms, as well as ADHD.27,29–32 Guanfacine’s beneficial 

actions in ADHD are likely to be mediated by its ability to 

potentiate noradrenaline neurotransmission and strengthen 

PFC network connections for the regulation of attention, 

emotion, impulsivity, and behavior through actions at post-

synaptic α
2
 receptors.33

Pharmacodynamic profile of guanfacine
Guanfacine is a selective α

2A
-adrenergic receptor agonist 

that shares some pharmacological properties with the non-

selective α
2
-agonist clonidine, which in an extended-release 

formulation (Kapvay®; Concordia Pharmaceuticals Inc, 

Bridgetown, Barbados) has also been approved by the US 

Food and Drug Administration for the treatment of ADHD 

in children and adolescents as monotherapy or as adjunctive 

therapy to stimulants.34 However, while clonidine shows high 

affinity for all three subtypes of α
2
-receptors (A, B, and C), 

as well as for imidazoline receptors, guanfacine appears 

to bind more preferentially to postsynaptic α
2A

-adrenergic 

receptors, as it has been reported to have 15–20 times-

higher affinity for α
2A

-adrenergic receptors than for the α
2B

 

or α
2C

 subtypes.32,35 These differences in receptor affinities 

between both α
2
-adrenergic agonists may help to explain why 
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guanfacine causes less sedation and dizziness, and is not as 

potent in decreasing blood pressure (BP) as clonidine.36

Although the precise mechanism of action of guanfa-

cine in the treatment of ADHD is not fully understood, this 

α
2
-agonist, which has no central nervous system-stimulant 

properties, is thought to act directly by enhancing noradrena-

line functioning via α
2A

-adrenoceptors in the PFC.37,38 There 

are presynaptic and postsynaptic α
2A

-adrenergic receptors, 

but guanfacine appears to act primarily at postsynaptic recep-

tors through inhibition of cyclic adenosine monophosphate, 

closing hyperpolarization-activated cyclic nucleotide-gated 

channels modulating synaptic functioning and strengthening 

PFC-network connectivity, thereby improving PFC cogni-

tive functions.37,39 As a result, guanfacine is hypothesized 

to enhance the signal-to-noise ratio from environmental 

stimuli, and may improve the ability to focus on a particular 

stimulus “above the noise” during periods of low arousal, 

thus improving symptoms associated with ADHD, includ-

ing working memory, planning, organization, and response 

inhibition.14,35,39

Pharmacokinetics of guanfacine
GXR tablets contain guanfacine hydrochloride in a matrix 

tablet formulation that includes polymers and organic acids 

to provide extended release of the active drug throughout 

the gastrointestinal tract.33,40 GXR is readily absorbed follow-

ing oral administration, and has linear pharmacokinetics after 

administration of single 2 mg doses and repeated 2 mg and 

4 mg doses in children and adolescents with ADHD.27,40,41 

While immediate-release guanfacine (GIR) has an oral 

bioavailability of approximately 80%,42 the bioavailability 

of GXR is 58%.22,33 Furthermore, compared with GIR, 

GXR was associated with a 60% reduction in peak plasma 

concentration (C
max

) and a 43% reduction in area under the 

plasma concentration–time curve (AUC).27,33 Conversely, 

GXR exhibits a time to C
max

 twice as long as GIR, reaching a 

time to C
max

 6 hours after GXR dosing compared with 3 hours 

after dosing with GIR.41,43

The pharmacokinetics of GXR do not seem to change 

with dose, but are significantly affected by food intake. When 

administered with a high-fat meal, exposure to guanfacine 

from GXR is increased significantly, with approximately a 

40% increase in AUC and a 75% increase in C
max

 compared 

to dosing in a fasted state.33,40,41 The food effect could be 

clinically significant, because many of the important adverse 

effects of GXR occurred in a dose-related or exposure-related 

manner. Therefore, in order to minimize the risk of adverse 

events (AEs), GXR should be administered with a light 

meal or without food.33 Guanfacine is moderately bound to 

plasma protein, with 64%–72% bound to plasma proteins, 

independent of drug concentration.42

Guanfacine is cleared both by the liver and the kidney. 

GXR has a long elimination half-life: 14.4 hours in children 

and 17.9 hours adolescents after a single 2 mg dose.40 

Guanfacine is metabolized by oxidation to form 3-hydroxy-

guanfacine, its main metabolite.42 As evidenced in an in vitro 

study assessing P-glycoprotein substrate properties, it appears 

that the role of P-glycoprotein in guanfacine transport is at 

best minor and unlikely to be of clinical relevance in inter-

individual variability in response to guanfacine therapy.44 

The cytochrome P450 (CYP)-3A4 isoenzyme is the primary 

enzyme involved in the oxidative metabolism of guanfa-

cine.33 However, while it does not appear to be an inhibitor 

of the major CYP isoenzymes, guanfacine is a substrate of 

CYP3A4/5.33 Concomitant administration with drugs that 

inhibit CYP3A4/5 activity significantly increased plasma 

concentrations of guanfacine, potentially increasing the inci-

dence and severity of AEs.22,45 Likewise, administration of 

guanfacine and another medication that induces the CYP3A4 

system, like rifampicin, may decrease the C
max

 of guanfacine 

by more than 50%.45 In addition, when guanfacine and valp-

roic acid are administered simultaneously, plasma valproate 

levels may rise significantly.46 However, two small open-

label studies conducted with healthy adults revealed that 

coadministration of GXR and MPH47 or lisdexamfetamine48 

did not result in significant pharmacokinetic drug–drug 

interactions.

Dosage and administration
GXR is intended for once-daily dosing. Tablets should be 

swallowed whole and not be crushed, chewed, or split before 

swallowing, as this would increase the rate of guanfacine 

release.33 Tablets should not be administered with high-fat 

meals.41 It is recommended that patients commence treat-

ment with a dose of 1 mg per day, thereafter adjusting in 

weekly increments of no more than 1 mg, depending on 

clinical response and tolerability.24,25,49,50 However, weight-

adjusted doses are preferable, by using a dosing regime on 

a milligram-per-kilogram basis, considering the results from 

randomized controlled trials (RCTs), starting at doses in the 

range of 0.05–0.08 mg/kg/day, up to 0.12 mg/kg/day.33,49,51,52 

Indeed, as reported in an open-label dose-escalation pharma-

cokinetic evaluation,40 with equal doses of GXR, observed 

guanfacine plasma concentrations were higher in children 

than in adolescents and adults, presumably due to the lower 

body weight of children.42 Doses above 4 mg/day in children 

(aged 6–12 years) and above 7 mg/day in adolescents (aged 

13–17 years) have not been studied. Likewise, doses above 
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4 mg/day have not been evaluated as adjunctive medication 

to stimulants.33 Treatment discontinuation of GXR should 

not be done abruptly, but should be tapered in decrements 

of no greater than 1 mg every 3–7 days, to minimize the risk 

of transient increases in BP and heart rate (HR).33

Efficacy of guanfacine extended 
release for ADHD
A systematic review and meta-analysis of published and 

unpublished studies indicated that compared with placebo, 

guanfacine was safe and effective in treating children 

and adolescents with ADHD.28 This meta-analysis, which 

included 1,752 patients of pediatric age from seven RCTs 

with durations of 6–16 weeks, revealed that overall, 694 

of 1,177 (59.0%) children or adolescents in the guanfacine 

group benefited from the treatment compared to 192 of 575 

(33.3%) in the placebo group (pooled odds ratio [OR] 3.2).

Efficacy of guanfacine extended release  
as monotherapy for ADHD
As summarized in Table 1, several multicenter studies have 

assessed the efficacy of GXR in the treatment of children 

and adolescents with ADHD as monotherapy in short-term 

RCTs24,25,49,51–53 and long-term extension studies,54,55 as well as 

adjunctive pharmacotherapy in combination with stimulants 

for those patients who failed to have an adequate response with 

the latter medication.26,50 All the different studies but one relied 

on changes on changes from baseline in the Attention-Deficit/

Hyperactivity Disorder Rating Scale IV (ADHD-RS-IV) as 

the primary outcome measure, with one exception53 that used 

the ADHD-RS-IV as secondary outcome measure. Other 

secondary measures in the different reports included the Before-

School Functioning Questionnaire, Conners Global Index –  

Parent, Conners Parent Rating Scale – revised: short form 

(CPRS-R:SF), CPRS-R: long form (CPRS-R:LF), Conners 

Teacher Rating Scale – revised, Clinical Global Impression –  

improvement (CGI-I), CGI – severity, Parent Global Assess-

ment (PGA), and Child Health Questionnaire – parent form.

Efficacy of GXR for children and 
adolescents with ADHD in short-term 
studies
The efficacy of GXR monotherapy was initially assessed 

in two similarly designed, pivotal placebo-controlled RCTs 

in children and adolescents with ADHD (Table 1).24,25 In 

these two short-term trials, patients were assigned to receive 

either GXR 2, 3, or 4 mg (n=345),24 GXR 1, 2, 3, or 4 mg 

(n=324),25 or placebo. In either study, all treatment groups T
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Martinez-Raga et al

showed significant improvements in ADHD core symptoms, 

as indicated by significant reductions in ADHD-RS-IV scores 

at end point compared to placebo, starting 1–2 weeks after 

they began receiving once-daily GXR, with effect sizes (ESs) 

ranging from 0.43 to 0.86.24,25 Post hoc subgroup analyses 

revealed that while children 6–12 years of age taking any 

of the GXR doses in either study exhibited significant 

improvement compared to placebo, this was not the case for 

adolescents (aged 13–17 years). Although the small sample 

size of this cohort in both studies – 23.2% (n=80)24 and 

25% (n=80)25 of the total sample – did not allow the draw-

ing of clear conclusions, this finding may support the need, 

as mentioned earlier, of using weight-adjusted doses.33,40 

In addition, both studies24,25 reported significantly greater 

mean improvements at end point with GXR compared with 

placebo on both the inattention and hyperactivity/impulsivity 

subscales of the ADHD-RS-IV, and on secondary outcome 

measures, including the CGI-I, the PGA, the CPRS-R:SF 

and the Conners Teacher Rating Scale – revised.

An additional 9-week RCT explored the effects of 

GXR (1–3 mg/day, mean weight-adjusted optimal dose 

0.052 mg/kg/day) on psychomotor functioning, alertness, 

and daytime sleepiness in 182 children and adolescents with 

ADHD using a laboratory-classroom setting (Table 1).51 GXR 

was associated with a significant mean reduction in ADHD-

RS-IV at end point, and significantly more patients receiving 

GXR were rated as improved (56.8%) compared to placebo 

(35.1%). However, there were no significant differences 

between GXR and placebo on measures of psychomotor 

functioning, alertness, or other cognitive tasks; likewise, 

GXR was not associated with increased daytime sleepiness, 

thus suggesting that the beneficial effects of GXR on ADHD 

symptoms were independent of sedation-related effects.

The efficacy and tolerability of GXR (up to 4 mg/day)  

administered in the morning (GXR-AM; mean dose 

2.9 mg/day) or in the evening (GXR-PM; mean 3 mg/day) 

compared to placebo was assessed in another 8-week multi-

center RCT with 333 children 6–12 years of age with ADHD 

(Table 1).52 GXR-AM or -PM was associated with significant 

and clinically meaningful improvements in ADHD symp-

toms, as evidenced by reductions in ADHD-RS-IV scores 

compared to placebo, with ESs of 0.75 for GXR-AM and 

0.78 for GXR-PM, and onset of efficacy starting at first 

postbaseline visit.52 A post hoc analysis of the data from 

this dose-optimization study assessed the consistency of 

the effects on oppositional and ADHD symptoms through-

out the day of once-daily GXR-AM or -PM monotherapy 

using the CPRS–R:SF.56 At end point, children taking GXR 

showed significantly greater improvement from baseline in 

mean CPRS-R:SF total score, and in each of the morning, 

afternoon, and evening CPRS-R:SF assessments compared 

with placebo, regardless of the time of GXR administration 

(P,0.001). In addition, GXR was associated with signifi-

cantly greater improvements from baseline in each CPRS-

R:SF subscale score (oppositional, cognitive problems/

inattention, hyperactivity, and ADHD index) compared to 

placebo, regardless of time of administration, with ESs within 

each subscale across the different times of GXR administra-

tion ranging from 0.55 to 0.85 for GXR-AM and from 0.47 

to 0.68 for GXR-PM.

More recently, Hervas et al49 assessed the efficacy and  

safety of once-daily dose-optimized GXR (0.05–0.12 mg/kg/ 

day: 6–12 years, 1–4 mg/day; 13–17 years, 1–7 mg/day) 

compared with placebo and ATX (10–100 mg/day) in the 

treatment of children and adolescents with ADHD. GXR 

and ATX were significantly more effective than placebo 

in improving core symptoms, as assessed by changes from 

baseline in ADHD-RS-IV total score (GXR -23.9, versus 

ATX -18.8, versus placebo -15.0); in addition, there was a 

significantly greater reduction in ADHD-RS-IV total score 

in GXR compared with ATX (-5.1, ES 0.440; P=0.001). 

At end point, significantly more patients taking GXR and 

ATX compared to placebo showed an improvement in CGI-I 

(67.9%, 56.3%, and 44.1% for GXR, ATX, and placebo, 

respectively). Statistically significant differences were seen 

for other key secondary variable measures, including Weiss 

Functional Impairment Rating Scale – parent-report learning, 

school, and family domains in the GXR group compared with 

placebo. Onset of efficacy was seen at visit 3 (week 1) for 

GXR and at visit 5 (week 3) for ATX.

GXR for comorbid oppositional 
symptoms in children with ADHD
Another placebo-controlled RCT explored the effects of 

GXR monotherapy (1–4 mg daily, mean 2.87 mg/day) on 

oppositional symptoms in children aged 6–12 years with 

a diagnosis of ADHD (Table 1).53 Change scores at end 

point in the oppositional subscale of the CPRS-R:LF from 

baseline was the primary efficacy measure of this 9-week 

dose-optimization study. Compared with placebo, treat-

ment with GXR was associated with significantly greater 

improvements in CPRS-R:LF oppositional subscale scores, 

with an ES of 0.59. Furthermore, GXR significantly reduced 

core symptoms of ADHD, as assessed by the clinician-rated 

ADHD-RS-IV total score, with an ES of 0.92. A post hoc 

correlation analysis between percentage reduction from 

baseline to end point in CPRS-R:LF oppositional subscale 

and ADHD-RS-IV total scores revealed a positive correlation 
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between reductions in oppositional symptoms and ADHD 

core symptoms (r=0.74).

In order to better characterize the effects of GXR on 

oppositional symptoms in children diagnosed with ADHD 

and comorbid ODD, a matching-adjusted indirect comparison 

explored the efficacy of GXR and ATX in reducing oppo-

sitional symptoms in children with this comorbidity.57 Data 

from 143 children with ADHD (6–12 years of age) taking 

GXR from the 9-week RCT evaluating the effects of GXR on 

comorbid oppositional symptoms53 were compared with the 

data from a subset analysis of 98 children aged 7–13 years  

taking ATX from two identical, 9-week, multisite, double-

blind RCTs assessing the safety and efficacy of ATX in 

ADHD and comorbid ODD.58 GXR was associated with a 

significantly greater reduction in mean CPRS-R:LF opposi-

tional subscale scores compared with ATX (-5.0 versus -2.4,  

ES 0.58; P=0.01).57

Efficacy of GXR for children and 
adolescents with ADHD in long-term 
studies
Two open-label studies have assessed the long-term (up 

to 24 months) safety and efficacy of GXR as monotherapy 

or in combination with psychostimulants in the treatment 

of children and adolescents with ADHD.54,55 A total of 

240 participants participated in the first of the extension 

studies,54 while 259 children 6–17 years of age with ADHD 

were included in the second long-term open-label extension 

trial.55 Patients were recruited from the two pivotal RCTs,24,25 

although the second extension trial included a small subgroup 

of 54 patients from a short-term open-label study of GXR 

adjunctive to a psychostimulant50 as well. In both studies,54,55 

GXR treatment (to a maximum of 4 mg/day) was associated 

with sustained, significant improvements in ADHD symp-

toms, as assessed by ADHD-RS-IV total score. Furthermore, 

both clinician-rated, based on the CGI-I, and parental-rated, 

as assessed with the PGA, global assessments revealed that 

a majority of patients – approximately 60% of the sample 

in either study – were much or very much improved at end 

point compared with baseline.54,55

Efficacy of guanfacine extended release  
as add-on therapy for ADHD
GXR has also been shown to be efficacious as adjunctive 

therapy to psychostimulant medications, as shown in an 

open-label safety study50 and a large double-blind RCT.26 

A multicenter, open-label, 9-week dose-escalation study 

examined the safety and effectiveness of GXR (1, 2, 3, or 

4 mg/day; mean 3.1 mg/day, 0.07 mg/kg/day) administered 

concomitantly with MPH or AMP in 75 children and ado-

lescents aged 6–17 years (mean age 11.6 years) with ADHD 

who had suboptimal control of ADHD symptoms with psy-

chostimulants alone.50 Coadministration of GXR and MPH or 

AMP was generally safe and associated with statistically and 

clinically significant ADHD-symptom improvement. Indeed, 

a significant reduction from baseline (psychostimulant alone) 

in ADHD-RS-IV total score was observed with combination 

therapy (stimulants + GXR -16.1 [56%], P,0.0001; MET + 

GXR -17.8, AMP + GXR -13.8); similar significant reduc-

tions were observed in mean scores of both the inattentive-

ness (P,0.0001) and hyperactivity/impulsivity (P,0.0001) 

subscales of the ADHD-RS-IV. In addition, 73% and 84.1% 

of children and adolescents in the study showed an improve-

ment in CGI-I and PGA scores, respectively.

A larger 9-week, multicenter, double-blind, placebo-

controlled, dose-optimization study further examined GXR 

(up to 4 mg/day), either GXR-AM or GXR-PM, as an adjunct 

to their stable morning long-acting psychostimulant dose 

in a sample of 461 children and adolescents 6–17 years old 

(mean age 10.8 years) with suboptimal but partial response 

to psychostimulant alone.26 GXR-AM or -PM administered 

adjunctively to MPH or AMP showed significantly greater 

improvement over placebo plus psychostimulant in ADHD 

symptoms, as evidenced by reductions in ADHD-RS-IV 

scores (GXR-AM -4.5, GXR-PM -5.3), while ESs were 

0.38 and 0.45 for the GXR-AM and GXR-PM groups, 

respectively. Similar significant reductions in the inattentive 

and the hyperactivity/impulsivity subscale ratings of the 

ADHD-RS-IV were seen with GXR compared to placebo, 

regardless of time of GXR administration. A greater percent-

age of patients taking GXR in combination with psycho-

stimulants met stringent criteria for response, as assessed  

by $40% or $50% reduction from baseline in ADHD-RS-IV 

total score and remission (ADHD-RS-IV total score #18)  

compared with placebo and psychostimulant medication.59 

Significantly more subjects in both the GXR-AM and 

GXR-PM groups were judged as improved and to be less 

severely ill, as measured by CGI-I and CGI – severity scores, 

respectively, than subjects in the placebo group.26 In addi-

tion, participants receiving GXR along with their current 

stable dose of psychostimulant showed significantly greater 

improvement at end point on the morning and evening 

assessments of the Conners Global Index – Parent, as well as 

on the parent-rated and the participant-rated Before-School 

Functioning Questionnaire than participants taking placebo 

and psychostimulants.60 Finally, patients receiving GXR plus 

psychostimulant demonstrated significant reductions on the 

oppositional subscale of the CPRS-R:LF compared to those 
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taking placebo plus psychostimulant, both in the overall 

study population, as well as in the subgroup of subjects with 

significant baseline oppositional symptoms.61

Cost-effectiveness of guanfacine  
for ADHD
ADHD is a costly disease associated with a large economic 

burden to society and the health care system.62,63 However, a 

growing body of research has shown that pharmacotherapy 

is cost-effective compared with no treatment or behav-

ioral therapy alone among children and adolescents with 

ADHD.9,64 Furthermore, pharmacotherapy has been found to 

be cost-effective compared with combined therapy of phar-

macotherapy plus behavioral treatment in the overall ADHD 

population.64 With the emergence of several generic formula-

tions of certain stimulant medications and the approval of 

new pharmacotherapeutic alternatives for the management 

of ADHD, cost-effectiveness analysis of the different treat-

ment options has become increasingly important in order 

to provide clinicians and payer decision makers a broader 

informed decision, particularly in light of the current state of 

limited health care resources. Recent reports have assessed 

the cost-effectiveness of GXR as monotherapy compared 

to ATX,65,66 or as an adjunctive to stimulants compared to 

maintaining existing stimulant monotherapy.67

The cost-effectiveness of GXR versus ATX for the treat-

ment of ADHD in children and adolescents was explored 

using a novel comparative effectiveness method: matching-

adjusted indirect comparison.65 The study revealed that 

in the trial-population GXR, within the dosing range of 

0.075–0.12 mg/kg/day was more efficacious than ATX 

1.2 mg/kg/day, the highest effective dose approved.65,66 

In addition, the economic value of GXR as an adjunctive 

pharmacotherapy to stimulants compared with maintaining 

existing stimulant monotherapy in children and adolescents 

with ADHD who had a suboptimal response to stimulants 

alone has been assessed in a cost-effectiveness analysis, 

with the aim of addressing an unmet need among patients 

with an inadequate response to stimulant monotherapy.67 

The results from this economic evaluation showed that the 

addition of GXR to existing stimulant monotherapy, on aver-

age, resulted in 0.028-higher quality-adjusted life-years than 

stimulants alone, and an incremental cost-effectiveness ratio 

of US$ 31,660/quality-adjusted life-year, thus suggesting that 

GXR is cost-effective as an adjunctive therapy to stimulants 

compared with stimulant monotherapy for treating ADHD 

in children and adolescents with a suboptimal response to 

stimulant medications.67

Safety and tolerability of guanfacine
As shown in Table 2, a high proportion of patients in both the 

active GXR and placebo arms -73.8%–84.2% and 57.7%–

75.8%, respectively – experienced treatment-emergent AEs 

(TEAEs) in the short-term RCT of GXR for ADHD with a 

cumulative sample of 1,617 children and adolescents (GXR 

1,107, placebo 510).24,25,49,51–53 The most common TEAEs in 

these studies associated with GXR compared with placebo 

were somnolence (27.0%–50.7% versus 3.5%–22.8%), 

headache (16.7%–26.3% versus 10.6%–24.3%), upper 

abdominal pain (6.1%–14.3% versus 2.6%–9.1%), fatigue 

(10.9%–25.4% versus 2.0%–18.0%), and sedation (5.9%–

14.5% versus 2.7%–4.5%). Similar rates of TEAEs were 

detected in long-term extension studies of GXR for ADHD, 

with somnolence, headache, fatigue, and upper abdominal 

pain the most common TEAEs.54,55 Likewise, a systematic 

review and meta-analysis of published and unpublished 

studies reported that compared with placebo, guanfacine 

was safe and generally well tolerated.28 A total of 948 par-

ticipants (82.4%) receiving guanfacine and 376 (67.9%) 

taking placebo experienced at least one TEAE (OR 2.6), 

somnolence (OR 4.9), sedation (OR 2.8), and fatigue (OR 

2.2) the most common TEAEs.28 Many of these adverse reac-

tions, particularly sedation-related TEAEs, were dose-related, 

transient, mild to moderate in severity, and did not interfere 

with attention.22,27,41 Furthermore, as described earlier, GXR 

efficacy is seemingly independent of general sedation- 

related effects.51

The incidence and severity of TEAEs with adjunctive 

administration of GXR to a psychostimulant26,50 was overall 

similar to that observed in the clinical studies of GXR alone. 

Moreover, no unique TEAE emerged from GXR adjunctive 

to a long-acting psychostimulant.26,50 This is consistent with 

findings from studies conducted in healthy adults showing 

that no unique TEAEs were observed with coadministration 

of GXR and MPH47 or lisdexamfetamine48 compared with 

either treatment alone.

As expected, discontinuation rates due to TEAEs in 

the clinic were higher in the groups of children and ado-

lescents receiving GXR than in those on placebo. Indeed, 

3.3%–16.2% of patients in the active GXR groups compared 

to 0%–7.6% in the placebo groups discontinued the study 

because of TEAEs in short-term RCTs.24,25,49,51–53 Likewise, 

the incidence of discontinuation as a result of TEAEs in stud-

ies evaluating the safety and efficacy of GXR as an adjunc-

tive treatment to stimulant medications was 6.6%–6.7% for 

individuals taking GXR and stimulants26,50 and 0.7% for 

placebo and stimulants.26 In the two long-term extension 
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studies, discontinuation rates of GXR as a consequence of 

TEAEs were 13.5%55 and 26.9%.54

Cardiovascular safety of GXR
Dose-dependent, small-to-modest reductions in systolic BP 

(SBP), diastolic BP (DBP), and HR have been observed 

in GXR-treated patients, as monotherapy or as an add- 

on to psychostimulants, compared to placebo, approxi-

mately -5 mmHg (SBP), -3 mmHg (DBP), and -6 bpm 

(HR) for all dose groups combined.24–26,51 Following long-

term treatment with guanfacine, as with other α
2
-adrenergic 

agonists, tolerance to the hypotensive effects develops, and 

abrupt withdrawal-rebound hypertension for several weeks 

may occur.22,33,68 Therefore, when tapering off GXR, gradual 

dose reduction of no more than 1 mg every 3–7 days is 

recommended.33

There are no reports of serious cardiovascular AEs, 

including no serious QTc abnormalities, associated with 

GXR alone or in combination with psychostimulants in the 

different multisite studies.27,69 Across the different short- and 

long-term studies assessing the efficacy and safety of GXR 

for ADHD, minor changes in electrocardiography (ECG) 

parameters apparently lacking clinical significance have been 

reported, with no patient presenting a QRS interval $120 ms, 

QTc interval $500 ms (using Fridericia’s correction formula, 

correction QTcF), or QTcF increase from baseline $60 

ms.24,25,50,51,53,54 Mean increases in QTcF from baseline in 

GXR-treated patients across the different RCTs ranged from 

6.1–9.1 ms,24 2.4–9.7 ms,25 3.3 ms,50 and 5.2 ms,53 to -0.1 ms54  

where detailed QTcF reporting was provided. No “mean-

ingful difference” in QTc intervals were reported in four 

studies,26,49,51,55 and one RCT did not assess QTc intervals.52 

Similarly, there are no reports of serious cardiovascular AEs 

when combining GXR and psychostimulant medication. 

Changes from baseline in QTcF intervals ranged in one of the 

studies50 from 0.01 to 5.15 ms, and no subject met the ECG-

outlier criteria (PR interval $200 ms, QRS interval $120 ms, 

QTc interval $500 ms, or QTc change from baseline $60 ms).  

In a large multicenter RCT,26 no subject, regardless of dose 

and time of administration, developed a QTc $480 ms (using 

Fridericia’s formula) or QT $500 ms (using Bazett’s for-

mula). These findings from the different trials assessing the 

efficacy of GXR for ADHD are consistent with a thorough, 

double-blind, crossover QT study of GIR (at therapeutic 

[4 mg] and supratherapeutic [8 mg] doses) conducted in a 

sample of 83 healthy adults.70 Moreover, as expected, TEAEs 

were mild, but neither therapeutic nor supratherapeutic doses 

of guanfacine prolonged QTcF interval through 12 hours 

postdose, thus supporting the view that guanfacine does not 

appear to interfere with cardiac repolarization of the form 

associated with proarrhythmic drugs.70

Conclusion
As evidenced in short-term RCTs and in long-term open-label 

extension studies, GXR administered once daily either in the 

morning or evening has been shown to be effective as mono-

therapy in children and adolescents with ADHD.24,25,28,49,51–55 

Furthermore, GXR has also been associated with significant 

and clinically meaningful improvements in ADHD symptoms 

as adjunctive therapy to MPH- or AMP-based medications in 

patients with suboptimal responses to stimulants.26,50 Indeed, 

the treatment ESs across the different studies are comparable 

with that observed with other medications used for treating 

children and adolescents with ADHD.23,71 Moreover, GXR 

may show greater symptom reduction than ATX.49,57 The 

effectiveness of GXR on oppositional symptoms in chil-

dren with ADHD53,56,57 could be of particular interest, based 

on the high rates of comorbid ODD and ADHD,8 but also 

considering that atypical antipsychotics are widely used, 

generally in combination, for patients with ODD or other 

severe comorbidities.72 In contrast, the different studies dem-

onstrated a positive risk–benefit profile of GXR in the treat-

ment of children and adolescents with ADHD.24–26,28,49–51,53–55 

While the incidence of sedation-related AEs is more frequent 

than with ATX or stimulants,51 these appear to be unrelated 

to the therapeutic effects of GXR, and the overall pattern 

and incidence of TEAEs are consistent with that seen with 

other medications approved for ADHD.73 Although BP and 

HR should be monitored prior to initiation of therapy and 

periodically during guanfacine treatment, ECG monitoring 

is unnecessary unless there is a personal or family history of 

cardiac disease, arrhythmias, or sudden unexpected death.68,69 

Overall, the reviewed evidence suggests that GXR will be a 

useful and safe nonstimulant treatment option for the broad-

spectrum management of ADHD symptoms.
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