Guanfacine (TenexTM)

Guanfacine ER (Intuniv)
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Classification: (2 Adrenergic Agonist

Pharmacology: Guanfacine hydrochloride is a centrally acting antihypertensive which stimulates the (2 adrenergic receptor thereby decreasing the output of the presynaptic norepinephrine neuron. The reduced sympathetic nerve impulses from the vasomotor center to the heart and blood vessels results in a slight reduction in heart rate (5 beats/minute) and peripheral vascular resistance.1
Other (2 adrenergic agonists such as clonidine have shown beneficial effects as non-first line agents in children with Attention Deficit Hyperactivity Disorder (ADHD).  Guanfacine, an agent similar to clonidine may be an alternative based on a longer half-life, decreased sedative and hypotensive properties, and more selective binding profile.  It appears that (2 adrenergic agonists may exert psychoactive effects via direct effects on the noradrenergic neurotransmitter system, indirectly affecting serotonin and dopamine transmission.1,2 In addition, (2 adrenergic agents may decrease tics in children with ADHD and tic disorders.3
Pharmacokinetics: 2,4
Absorption: Referenced to an intravenous dose of 3 mg, the absolute oral bioavailability of guanfacine is about 80%. The time to peak plasma concentrations (Tmax) occur from 1 to 4 hours with an average of 2.6 hours after single oral doses or at steady state. The area under the concentration-time curve (AUC) increases linearly with the dose.

Distribution: The drug is approximately 70% bound to plasma proteins, independent of drug concentration.  The whole body volume of distribution is high (a mean of 6.3 L/kg), which suggests a high distribution of drug to the tissues.

Metabolism:  Metabolism occurs in the liver, primarily to the glucuronide and sulfate of 3-hydroxy guanfacine; oxidized mercapturic acid derivatives and other minor metabolites. It is unclear if metabolites have any pharmacologic activity.5 
Elimination:  Guanfacine and its metabolites are excreted primarily in the urine. In individuals with healthy renal function, the average elimination half-life is approximately 17 hours (range, 10 to 30 hours). Approximately 50% (40% to 75%) of the dose is eliminated in the urine as unchanged drug; the remainder is eliminated mostly as conjugates of metabolites produced by oxidative metabolism of the aromatic ring.

Indications:2  Guanfacine is indicated for the treatment of hypertension either alone or in combination with other antihypertensives.

Off-label Uses: Attention deficit hyperactivity disorder (ADHD) 

(Shire has received Complete Response Letter from FDA for Intuniv; marketing

approval pending)

   Tourette’s Syndrome (children/adolescents)

Dosage and Administration:1 The recommended initial dose of guanfacine hydrochloride when given in combination with another antihypertensive drug is 1 mg daily given at bedtime to minimize somnolence. If after 3 to 4 weeks of therapy, 1 mg does not give a satisfactory result, a dose of 2 mg may be given.


Off-label Dosing:2  

ADHD: Initial doses of 0.5 mg/day with increases of 0.5 mg every 3 to 4 days or 0.25 to 0.5 mg every 5 to 7 days as needed or tolerated. 

Tourette’s Syndrome (children/adolescent):  0.5 mg orally once daily titrated slowly based on response and adverse reactions to a maximum dose of 4 mg/day in 3 divided doses.

Contraindications:1,2  Hypersensitivity to guanfacine hydrochloride or any component of the formulation.

Precautions:1
· Sedation is usually dose related and most pronounced at initiation of therapy. Consider the potential for additive sedation when used centrally active depressants. 
· Avoid abrupt withdrawal due to potential for rebound hypertension.
· Cerebrovascular disease
· Chronic liver disease
· Recent myocardial infarction
· Chronic renal failure
· Severe coronary insufficiency 
· Pregnancy category B
Interactions:1,2
· Co-administration with other CNS-depressant drugs increases the potential for sedation 

· The administration of guanfacine concomitantly with a CYP-450 enzyme inducer (phenobarbital or phenytoin) in patients with renal impairment resulted in significant reductions in elimination half-life and plasma concentration. More frequent dosing may be required to achieve or maintain the desired hypotensive response. 

· Co-administration of tricyclic antidepressants may impair the antihypertensive effects of guanfacine

· Administration of bupropion and guanfacine may result in increased risk of seizure activity in the presence of no previous seizure history

· Co-administration with yohimbine may counteract the hypotensive effects of guanfacine due to opposing mechanisms of action


Adverse Reactions:2
· Similar to those of other central α2-adrenoreceptor agonists: dry mouth, sedation (somnolence), weakness (asthenia), dizziness, constipation, and impotence

· Most are mild and tend to disappear on continued dosing
	Comparison of Guanfacine and Clonidine Adverse Reactions

	Adverse Reactions
	Guanfacine (n=279)
	Clonidine (n=278)

	Dry mouth
	30%
	37%

	Somnolence
	21%
	35%

	Dizziness
	11%
	8%

	Constipation
	10%
	5%

	Fatigue
	9%
	8%

	Headache
	4%
	4%

	Insomnia
	4%
	3%


Cost Comparison of Attention Deficit Hyperactivity Disorder Agents

	Generic Name
	Brand Name
	Average Daily

Dose
	AWP Cost (per tablet)
	Net Cost

(per tablet)

	Amphetamine mixture
	Adderall/

Adderall XR


	40 mg
	20mg – $0.54

20mgXR - $6.81
	20mg - $0.22

20mg XR- $5.28

	Dextroamphetamine
	Dexedrine
	40 mg
	10mg - $2.02
	10mg - $1.55

	Methylphenidate immediate-release
	Ritalin XE "Ritalin" , Methylin XE "Methylin" , Metadate XE "Metadate" 
	60 mg
	20mg - $0.69
	20mg - $0.13

	Methylphenidate sustained-release
	Ritalin SR XE "Ritalin SR" , Concerta XE "Concerta" , Metadate CD
	60 mg


	SR20mg - $1.19

54mg - $5.36

40mg - $5.61
	SR20mg - $0.24

54mg - $3.96

40mg - $4.31

	Methylphenidate long-acting
	Ritalin LA
	50/50 cmpd                                          
	30mg - $4.19

40mg - $4.31
	30mg - $3.25

40mg - $3.34

	Dexmethlyphenidate 


	Focalin /

Focalin XR
	20 mg
	10mg - $1.62

XR 20mg - $4.85
	10mg - $1.26

XR 20mg - $3.76

	Lisdexamphetamine
	Vyvanse
	50 mg
	$4.98
	$3.79

	Methylphenidate

Transdermal system
	Daytrana
	30 mg
	$5.75
	$4.46

	Atomoxetine
	Strattera
	80 mg
	$6.22
	$4.82

	Clonidine*
	Catapres
	0.3 mg
	$0.47
	$0.11

	Bupropion* 
	Wellbutrin SR
	300 mg
	150mg - $2.91
	150mg - $0.41

	Guanfacine*
	Texex
	2 mg
	$1.18
	$0.51


* Not FDA approved for the treatment of ADHD

- Shaded rows indicate non-formulary items

Therapeutic Monitoring:1

Hypertension: blood pressure to meet individualized patient goals

ADHD: Improvement is mental and behavioral symptoms (inappropriate attention, impulsivity, hyperactivity, and cognitive performance). Use of a validated ADHD rating scale to guide therapy is recommended.6
Toxicity Monitoring:


-Liver enzymes


-Evidence of cardiac disease

Product Identification:2 (available as generic)

	TenexTM
	1mg tablets light pink diamond shaped
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	TenexTM
	2 mg tablets yellow diamond shaped
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Efficacy:

1) Guanfacine demonstrated beneficial affects in both parent and clinician ratings of symptoms and behavior during preliminary trials in 13 patients with DSM-III-R criteria for attention deficit hyperactivity disorder (ADHD). Behavioral scores were assessed at baseline and again after approximately 1 month of therapy. It was unknown whether patients were off all other ADHD medications prior to initial assessment. Doses of guanfacine were titrated to optimal effect. Initial dose was 0.5 mg daily, with increments of 0.5 mg every third day. The mean dose was 3.2 mg daily with a maximum of 4 mg. Dosing was divided into 4 uneven doses, with lower equal doses in the morning, noon, and 1600 hours, and the largest dose at bedtime. Parent assessment of subsets of the Conners 31-item Questionnaire, showed improvement in 3 factors (hyperactivity, inattention, and immaturity), with no change in mood or aggression/opposition. No changes in blood pressure were noted. Initial sedation and tiredness resolved within 2 weeks. Decreased appetite was noted in 16%.7
2)  A small randomized, double-blind trial found an 8-week course of guanfacine to be safe and effective in children with attention deficit hyperactivity disorder (ADHD) and comorbid mild-to-moderate TIC Disorders (n=34; mean age 10.4 years, range 7 to 14 years). Entry criteria included a diagnosis of any type of ADHD and any type of tic disorder (both diagnoses based on DSM-IV criteria), as well as a Conners hyperactivity index score greater than or equal to 1.5 standard deviation units for age and gender. Guanfacine dosing began with 0.5 mg at bedtime for 3 days, followed by 0.5 mg in the morning and at bedtime for 4 days, and then 0.5 mg in the morning, afternoon, and evening (dose could be adjusted upward by the primary physician, maximum 4 mg/day). After 8 weeks, the teacher-rated ADHD Rating Scale showed significant improvement among guanfacine-treated children for inattention score (p=0.005) and hyperactive/impulsive score (p=0.006). Total scores dropped by 37% and 8% in the guanfacine and placebo groups, respectively (p< 0.001). Investigator ratings on the Clinical Global Impression (CGI) scale indicated 9 of 17 guanfacine-treated subjects were much or very much improved, compared to none in the control group (p< 0.001). Scores on the Yale Global Tic Severity Scale decreased by 31% and 0% for the guanfacine and control groups, respectively (p=0.05). With respect to the Continuous Performance Test, the guanfacine group exhibited 22% and 17% reductions in commission and omission errors, respectively, while the placebo group had 29% and 31% increases in the same 2 types of errors (commission, p=0.01; omission, p=0.04). Mild sedation was reported by 6 in the guanfacine group; 1 subject withdrew due to sedation. Other side effects of guanfacine included mid-sleep awakening (n=3), dry mouth (n=4), constipation (n=2), and morning loss of appetite (n=2); no serious side effects were associated with guanfacine therapy.8
3)  In a preliminary study guanfacine improved symptoms of attention-deficit hyperactivity disorder (ADHD) in children with comorbid TIC disorders. Ratings of tic severity and ADHD symptoms in the 10 children, aged 8 to 16 years, were made on four scales; most subjects were treated at 1.5 mg/day and followed up between 4 and 20 weeks. Both commission and omission errors declined significantly and the severity of motor and phonic tics decreased significantly. Lethargy or fatigue were common but transient. However, individuals varied in the magnitude and direction of treatment response.9 

Safety:

In open trials, most patients experienced adverse reactions including fatigue, headache, insomnia, sedation, or irritability. Patient withdrawals were due to headaches, sedation, and over arousal. Insignificant decreases in blood pressure and pulse were noted in an 8-week trial.  To minimize changes in blood pressure monitor during the dosage adjustment phase of treatment and taper slowly to prevent rebound hypertension upon discontinuation.  


In several case reports, the combination of guanfacine for ADHD with concurrent neuroleptics or antidepressants (eg, venlafaxine, bupropion) has resulted in significant side effects, including severe dystonia, mania, and in 1 case, seizures.10,11  However little is known about the interactive potential of guanfacine and these drugs. In two patients previously stabilized on valproic acid therapy with therapeutic concentrations, the addition of guanfacine resulted in increased plasma valproate concentrations requiring dosage reductions.12
Conclusions:

Guanfacine offers advantages over other centrally-acting (2 adrenergic agonist such as clonidine.  Its longer elimination half-life, enables once-daily administration and may contribute to the less-severe withdrawal reactions. Guanfacine may also cause fewer side effects than clonidine (dry mouth, sedation).1  For parents who are resistant to placing their children on stimulant agents or in children unable to tolerate clondine, guanfacine is another fairly inexpensive alternative.  

Recommendation: Addition to the formulary
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