	
	Lisdexamfetamine

	
	



National Drug Monograph

Lisdexamfetamine (Vyvanse)

February 2010
VA Pharmacy Benefits Management Services, 
Medical Advisory Panel, and VISN Pharmacist Executives
The purpose of VA PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
Executive Summary:  

· Lisdexamfetamine dimesylate is a prodrug for d-amphetamine approved for treating ADHD in children and adults.  Lisdexamfetamine is Schedule II.
· The initial dose of lisdexamfetamine is 30 mg once daily in the morning; increase in 10 mg or 20 mg/day at weekly intervals until optimal response is obtained.  Maximum daily dose: 70 mg. Lisdexamfetamine 100 mg is equivalent to 40 mg d-amphetamine.

· One trial in adults found lisdexamfetamine in doses of 30 mg, 50 mg, and 70 mg per day for 4-weeks significantly improved scores on the ADHD-Rating Scale compared to placebo after the first week.
· The abuse liability for lisdexamfetamine 100 mg appears to be less than an equivalent amphetamine-base dose of 40 mg d-amphetamine.  The abuse liability for lisdexamfetamine 150 mg appears to equate to a 40 mg dose of d-amphetamine.

· Like all stimulants, lisdexamfetamine’s label includes box warnings about the possibility of serious cardiovascular events in patients pre-existing cardiovascular conditions, and dependency with prolonged use.
· Lisdexamfetamine’s cautions and warnings are consistent with those of amphetamines.
· Lisdexamfetamine’s adverse effect profile is similar to that of amphetamines and includes an increase in blood pressure and/or heart rate, sleep disturbances, anxiety, nervousness, anorexia, weight loss, dry mouth, nausea and diarrhea.

· Although evidence is limited on abuse potential of lisdexamfetamine, it may be considered as a treatment option in patients with a history of amphetamine or stimulant abuse and who have a condition where amphetamine or stimulants is an evidence-based treatment. Providers should closely monitor response, use, and refill requests.

· The cost per day per patient for lisdexamfetamine ranges from $2.50 to $2.54.
Introduction1
Lisdexamfetamine dimesylate is a prodrug for d-amphetamine.  Initially approved on February 23, 2007 for the treatment of attention-deficit/hyperactivity disorder (ADHD) in children ages 6 – 12 years, then in April 2008 lisdexamfetamine was approved for the treatment of ADHD in adults.  Lisdexamfetamine is Schedule II. The inactive prodrug, is created by binding a d-amphetamine molecule to l-lysine.  Cleavage of the two molecules is believed to be by the peptidase trypsin resulting in l-lysine and active d-amphetamine. Lisdexamfetamine may have a lower diversion potential compared to amphetamine/dextroamphetamine because of its prodrug formulation. 

ADHD is often thought to affect children; however, it persists into adulthood in 10% to 60% of childhood cases.  One estimate is that ~4.4% of the adult population in the United States is affected.  Stimulants are the principle pharmacologic treatment for ADHD in children and adults.

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating lisdexamfetamine for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics1-5
The precise mechanism by which amphetamines, including lisdexamfetamine, exert their efficacy in ADHD is not completely known.  Their actions in the CNS are the result of increasing the activity of dopamine and norepinephrine by inhibiting presynaptic reuptake, promoting presynaptic release, and/or inhibiting catabolism.  These actions in the locus ceruleus, subcortical structures, and/or pre-frontal cortex may correct pathologic “overdrive.”  
Table 1.  Lisdexamfetamine Pharmacology Profile
	Parameter
	Lisdexamfetamine
	
	

	Metabolism
	Non-CYP 1st pass hepatic  or intestinal
	
	

	Elimination
	Urine (96%): 42% amphetamine-related compounds; 2% as intact lisdexamfetamine
	
	

	Half-life
	Parent lisdexamfetamine: <1 hr             

Dextroamphetamine: 10-13 hr                                                      
	
	

	
	
	
	

	Bioavailability
*Tmax 
*Cmax 
	Lisdexamfetamine: rapid absorption
Lisdexamfetamine ~1 hr

d-amphetamine 3 hr

d-amphetamine 90.1 ng/mL
	
	


*Steady-state data from 70 mg lisdexamfetamine
FDA Approved Indication(s) and Off-label Uses1
Treatment of attention-deficit/hyperactivity disorder.

Potential off-label uses: depression, narcolepsy, cognitive sequelae of traumatic brain injury (TBI)

Current VA National Formulary Alternatives

Dextroamphetamine, oral: capsules; capsules, sustained action; elixir; tablet
Methylphenidate, oral: capsule, sustained action; tablet; tablet, sustained action
Neither have restrictions or criteria for use.

Dosage and Administration1
Initial dose: 30 mg once daily in the morning; increase in 10 mg or 20 mg/day at weekly intervals until optimal response is obtained.  Maximum daily dose: 70 mg.

Lisdexamfetamine 100 mg is equivalent to 40 mg d-amphetamine.

There is no information regarding the use or dosing of lisdexamfetamine in the elderly or in patients with hepatic or renal impairment.

Lisdexamfetamine can be taken without regard to meals.

Capsules should be swallowed whole and not chewed.  Contents of the capsule can be emptied and dissolved in a glass of water then consumed immediately.

Efficacy6 

Efficacy Measures

ADHD-Rating Scale (ADHD-RS)
· Clinician-scored rating scale of 18 symptoms of ADHD

· Each symptom is scored from 0 (no symptoms) to 3 (severe)

· Cumulative score is totaled; Maximum score 54

Clinical Global Impression (CGI)-Improvement rating scale
Summary of efficacy findings (Only studies in adults were reviewed and presented)

One study in adults has been conducted.  Employing a randomized, double-blind, placebo controlled, parallel-group, forced-dose titration design, investigators studied 420 persons 18 to 55 years of age who met the DSM-IV criteria for ADHD with an ADHD-RS score >28.  Following a 7 or 28 day washout period, all participants received an initial dose of 30 mg per day and their dose was titrated by 20 mg per week until attaining the assigned final dose of dose of 30, 50, or 70 mg per day.  Randomization assigned participants in a 2:2:2:1 (placebo) ratio.  The primary outcome measure was mean change in ADHD-RS from baseline to endpoint.
Changes in ADHD-RS scores were greater for each lisdexamfetamine dose vs. placebo after 1-week.  After 4-weeks (study endpoint) the mean change from baseline in ADHD-RS scores were -16.2 for lisdexamfetamine 30 mg, -17.4 for lisdexamfetamine 50 mg, -18.6 for lisdexamfetamine 100 mg, and -8.2 for placebo (p<0.001 for all comparisons with placebo).   There were no significant differences between any of the strengths of lisdexamfetamine.  The percentage of subjects who improved on the CGI-Improvement scale was significantly greater for all doses of lisdexamfetamine compared to placebo after week 1 and at the study’s endpoint: 57% lisdexamfetamine 30 mg, 62% lisdexamfetamine 50 mg, 61% lisdexamfetamine 70 mg, and 29% for placebo (p<0.01for all comparisons).
No comparison trials to other stimulants or ADHD treatments were identified.

Adverse Events (Safety Data)1,6,7,8
Abuse Potential

Lisdexamfetamine’s abuse potential has been studied in clinical trials among individuals with a history of stimulant abuse.  Thirty-six persons who’d abused stimulants in the past 28 days who met eligibility requirements were enrolled in a single-center, double-blind, single oral dose, placebo-controlled trial to compare the abuse liability of lisdexamfetamine 50 mg, 100 mg and 150 mg with 40 mg d-amphetamine and 200 mg diethylpropion. A 6x6 Latin square design was used with a 48-hour interval between doses.  The primary outcome measure was the maximum change from baseline on the Liking Scale of the Drug Rating Questionnaire-Subject (DRQS).  The DRQS consists of 3 visual analog scales.  The DQRS-Liking Scale which asks “How much do like the effects you are feeling now?”  The DRQS-Feel-Drug Effect Scale that asks “How much do you feel the drug now?”  The DRQS Disliking Scale “Do you dislike the drug effect you are feeling now?”  All three scales are rated 1 to 29 with 1 meaning ‘not at all’ and 29 ‘an awful lot’.  Nursing staff completed three similar scales, Drug Rating Questionnaire-Observer (DRQO), that measures observer rated abuse potential. The Addiction Research Center Inventory (ARCI) was used as a secondary outcome measure.  The ARCI consists of 49-items in five subscales that ask for comparison in effect to morphine (euphoria), amphetamine (specific amphetamine-like effects), benzedrine (intellectual stimulation and energy), lysergic acid diethylamide (dysphoria), and phenobarbital-chlorpromazine-alcohol (sedation) groups.  Each scale was administered prior to each dose (baseline) and 0.5 1, 1.5, 2, 3, 4, 5, 6, 9, 12 and 24 hours after each dose.  Twenty-four hours after each dose, subjects were also asked to indicate the amount of money he/she would pay for each study drug on the street and to rate his/her enjoyment from each drug.
Compared with placebo, d-amphetamine, diethylpropion, and lisdexamfetamine 150 mg all had significantly greater DRQS-Liking Scale scores than placebo, while lisdexamfetamine 50 mg and 100 mg did not differ significantly from placebo.  There were no significant paired differences between lisdexamfetamine 150 mg, d-amphetamine and diethylpropion.  On the DRQS-Disliking Scale, scores were significantly greater for lisdexamfetamine 100 mg and 150 mg compared to placebo.  Scores for lisdexamfetamine 50 mg, d-amphetamine and diethylpropion did not differ from placebo.  Maximum scores for lisdexamfetamine 100 and 150 mg, d-amphetamine, and diethylpropion on the DRQS Feel-Drug-Effect were significantly greater than placebo.  D-amphetamine scores were significantly greater than lisdexamfetamine 50 mg and 100 mg, but significantly lower that lisdexamfetamine 150 mg.  
The nurse rated DRQO Liking scores found d-amphetamine, lisdexamfetamine 100 mg and 150 mg, and diethylpropion to be significantly greater than placebo.  Scores for d-amphetamine were significantly greater than lisdexamfetamine 50 mg, not to differ from lisdexamfetamine 100 mg, and to be significantly lower than lisdexamfetamine 150 mg.  All doses of lisdexamfetamine were observed to be disliked (DRQO Disliking Scale) greater than placebo.  Lisdexamfetamine 150 mg dislike scores were significantly greater than d-amphetamine, diethylpropion, and lisdexamfetamine 100 mg.  
All doses of lisdexamfetamine produced effects greater than placebo on 4 out of 5 ARCI scales with the exception being the phenobarbital-chlorpromazine-alcohol group; a measure of sedation.  Diethylpropion and d-amphetamine produced significantly greater effects than placebo on all 5 scales.  The assigned street value for lisdexamfetamine 100 mg ($3.64) and 150 mg ($5.78), d-amphetamine ($4.83) and diethylpropion ($3.94) were significantly greater than placebo ($1.44).
Based on the “attenuated responses,” the authors concluded that the abuse liability for lisdexamfetamine 100 mg was less than an equivalent amphetamine-base dose of 40 mg d-amphetamine.  The abuse liability for lisdexamfetamine 150 mg appears to equate to a 40 mg dose of d-amphetamine.

A separate study evaluated the abuse potential of intravenous lisdexamfetamine compared to intravenous immediate-release dextroamphetamine.  Adult stimulant abusers were administered single i.v. doses of lisdexamfetamine (25 or 50 mg), immediate-release dextroamphetamine sulphate (10 or 20 mg) or placebo at 48-hour intervals in a single-dose, three-way crossover design.  The 20 mg dextroamphetamine dose demonstrated significantly increased abuse-related liking scores compared with placebo (P < 0.05), whereas the liking effects of 50 mg lisdexamfetamine did not significantly differ from placebo.  The authors concluded that 25 mg or 50 mg lisdexamfetamine administered intravenously did not produce significant subjective abuse-related liking scores.

Deaths and Other Serious Adverse Events (Sentinel Events)

Like all stimulant drugs, lisdexamfetamine’s labeling includes a warning about serious cardiovascular events.  For adults these events include sudden death, stroke and myocardial infarction in adults with ADHD taking stimulants at usual doses.  Causality has not been established but adults with underlying such as structural cardiac abnormalities, serious dysrhythmias, cardiomyopathy, coronary artery disease or other serious cardiac problems may be at greater risk.
No deaths were reported in the one adult clinical trial.  Two subjects assigned to lisdexamfetamine experienced a serious adverse event: one, a fractured leg sustained in an auto accident and the second, postoperative knee pain; neither event was attributed to LISDEXAMFETAMINE.
Common Adverse Events6 
Treatment-emergent AEs: Incidence >5% and 2-times that of placebo
	
	LISDEXAMFETAMINE 30 mg, %
	LISDEXAMFETAMINE 50 mg, %
	LISDEXAMFETAMINE 70 mg, %
	Placebo, %

	Decreased appetite

Dry mouth

Insomnia

Nausea

Diarrhea

Anxiety

Anorexia

Feeling jittery
	29

21

19

8

7

4

3

2
	28

25

17

6

10

5

7

3
	23

31

21

7

3

7

5

7
	2

3

5

0

0

0

0

0


Cardiac-related AEs: Incidence >2%
	
	LISDEXAMFETAMINE 30 mg, %
	LISDEXAMFETAMINE 50 mg, %
	LISDEXAMFETAMINE 70 mg, %
	Placebo, %

	Palpitations

Tachycardia

Increased blood pressure

Increased heart rate

Dyspnea
	1.7

0.8

0.8

0.8

2.5
	0.9

2.6

3.4

2.6

1.7
	2.5

0

4.1

2.5

2.5
	0

0

0

0

0


Sleep-related AEs: Incidence >2%
	
	LISDEXAMFETAMINE 30 mg, %
	LISDEXAMFETAMINE 50 mg, %
	LISDEXAMFETAMINE 70 mg, %
	Placebo, %

	Initial insomnia

Middle insomnia

Somnolence

Sleep disorder
	3

19

4

1

0
	6
17

2

0

2
	6
21

5

0

0
	3
5

0

3

3


MeanWeight Loss After 4-weeks, lbs
	LISDEXAMFETAMINE 30 mg
	LISDEXAMFETAMINE 50 mg
	LISDEXAMFETAMINE 70 mg
	Placebo

	2.8
	3.1
	4.3
	0.5


Lisdexamfetamine Effects on Vital Signs and Electrocardiogram (ECG)
In the adult trial, all three doses of lisdexamfetamine produced small, nonsignificant increases in least square (LS) mean changes in systolic (SBP) and diastolic (DBP) blood pressures.  These changes ranged from 0.3 to 1.3 mm Hg and 0.8 to 1.6 mm Hg, respectively.  Three subjects assigned to lisdexamfetamine had an increase in SBP to >150 mm Hg and 15 subjects an increase in DBP to >95 mm Hg on one or more occasions.  No subjects assigned to placebo experienced such increases in SBP or DBP.

Compared to baseline, all three doses of lisdexamfetamine produced an increase in LS mean (95% Confidence Interval) heart rate on ECG by the study’s endpoint: lisdexamfetamine 30 mg 4.3 (2.6, 5.9); lisdexamfetamine 50 mg 5.3 (3.6, 6.9); lisdexamfetamine 70 mg 5.3 (3.7, 6.9); and placebo 1.1 (-1.2, 3.3) beats per minute.
Least squares mean changes from baseline to study’s end for QRS and QTc-F intervals were similar for placebo and all three doses of lisdexamfetamine.   Changes in QRS ranged from -0.1 to 0.1 msec and for QTc-F -0.3 to 4.0 msec.  No interval exceeded 480 msec and no clinically significant ECG abnormalities were identified.
Other Adverse Events

Anxiety, restlessness, decreased libido, erectile dysfunction, blurred vision, mydriasis, seizure, dyskinesia, mania, depression, hallucination, aggression, dysphoria, euphoria, logorrhea, angioedema, hyerhidrosis and urticaria.
Tolerability
In the one adult ADHD trial, 79% of participants taking lisdexamfetamine reported an adverse event.  Discontinuations due to adverse events occurred in 6% (21/358) subjects assigned to lisdexamfetamine and 2% (1/62) assigned to placebo.  Common reasons for discontinuation included insomnia, tachycardia, irritability, headache, increase blood pressure, anxiety, and dyspnea.
Precautions/Contraindications1
Precautions

Lisdexamfetamine’s label includes a boxed warning stating that the use of CNS stimulants has been associated with serious cardiovascular events, including sudden death in patients with pre-existing structural cardiac abnormalities or other serious heart problems such as stroke and myocardial infarction.  Stimulants should be avoided in adults with underlying such as structural cardiac abnormalities, serious dysrhythmias, cardiomyopathy, coronary artery disease or other serious cardiac problems.  Patients should be evaluated for these cardiac disorders prior to starting lisdexamfetamine.
Lisdexamfetamine’s label includes a boxed warning of a potential for drug dependency with prolonged use.
Amphetamines may impair physical and cognitive performance, use with caution in patients operating machinery or involved in other hazardous activities.

Use with caution in patient with pre-existing psychiatric disorders, a history of hypertension, seizure disorder, Tourette’s syndrome or tics.

Abrupt discontinuation following prolonged use may result in symptoms of withdrawal.

Use in Pregnancy and Breastfeeding
Pregnancy Risk Factor C
Nursing mothers should refrain from breastfeeding.

Contraindications

· Advanced arteriosclerosis
· Symptomatic cardiovascular disease

· Moderate to severe hypertension

· Hyperthyroidism

· Known hypersensitivity or idiosyncrasy to sympathomimetic amines

· Glaucoma

· Agitated states

· History of drug abuse

· During or with 14 days following the administration of monoamine oxidase inhibitors

Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name: Lisdexamfetamine:  dextroamphetamine, lisinopril, Lispro, Lasix
LA/SA for trade name: Vyvanse: Vytorin, Glucovance, Vivactil
Drug Interactions

Drug-Drug Interactions

· Urinary acidifying agents may reduce blood concentrations of amphetamine
· MAOIs are contraindicated (See Contraindications)

· The effects of adrenergic blockers, antihistamines, antihypertensives, phenobarbital and phenytoin may be reduced

· The effects of tricyclic antidepressants, meperidine, phenobarbital and phenytoin may be potentiated.

· Norepinephrine may potentiate the effects of amphetamine

· Vasoconstrictors and local anesthetics should be used with caution as their effects may be enhanced

· Lisdexamfetamine may interact with SSRI/SNRI antidepressants or certain synthetic opiates (e.g. methadone, dextromethorphan) to cause serotonin syndrome

Drug-Food Interactions
· Ethanol may increase CNS depression
· High fat meals prolong time to peak concentration by ~1 hour
Drug-Lab Interactions

· Amphetamines may increase plasma corticoid concentrations
· Amphetamines may interfere with urinary steroid measures
Acquisition Costs

Table 2.
 Price Comparison of Lisdexamfetamine Compared to Stimulants on VANF
	Drug
	Dose
	*Cost/Day/patient ($)
	*Cost/Year/patient ($)

	Lisdexamfetamine
	20 mg
	2.54
	927.10

	       “
	30 mg
	2.50
	912.50

	       “
	40 mg
	2.52
	919.80

	       “
	50 mg
	2.50
	912.50

	       “
	60 mg
	2.52
	919.80

	       “
	70 mg
	2.52
	919.80

	Dextroamphetamine Cap, SA
	5 mg
	1.21
	441.65

	       “
	10 mg
	1.42
	518.30

	       “
	15 mg
	1.77
	646.05

	Methylphenidate Cap, SA
	10 mg & 30 mg
	1.09
	397.85

	Methylphenidate Tab, SA
	10 mg
	0.31
	113.15

	       “
	18 mg
	2.40
	876.00

	       “
	20 mg
	0.07 – 1.33
	25.55 – 485.45

	       “
	27 mg
	2.47
	901.55

	       “
	36 mg
	2.54
	927.10

	       “
	54 mg
	2.76
	1007.40


*Cost/Day/patient and Cost/Year/patient based on one dose per day.
Prices are accurate at the time the monograph is written and are not updated.
Pharmacoeconomic Analysis

No pharmacoeconomic studies of lisdexamfetamine have been conducted.
Conclusions

Lisdexamfetamine is another form of amphetamine and option for the treatment of adults with ADHD.  The absence of comparative trials to other stimulants such as methylphenidate or other amphetamine products does not allow one to draw any conclusions of whether lisdexamfetamine has any advantages in safety or effectiveness to current therapies on the VA National Formulary. 
Although evidence is limited on abuse potential of lisdexamfetamine, it may be considered as a treatment option in patients with a history of amphetamine or stimulant abuse and who have a condition where amphetamine or stimulants is an evidence-based treatment. Providers should closely monitor response, use, and refill requests.
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Portions of these documents or records, or information contained herein, which resulted from Pharmacy Benefits Management Drug Usage Evaluation and Utilization Review activities, may be considered confidential and privileged under the provisions of 38 U.S.C. 5705 and its implementing regulations.  In such cases, this material shall not be disclosed to anyone without authorization as provided for by that law or its regulations.  The statute provides for fines up to $20,000 for unauthorized disclosure.

