Bupropion XL

(Wellbutrin XL()

Classification:  Antidepressant Agent

Pharmacology:

Bupropion is a weak inhibitor of the neuronal uptake of norepinephrine, serotonin, and dopamine, and does not inhibit monoamine oxidase.  While the exact mechanism of action of bupropion for the treatment of depression is unknown, the primary mechanism is thought to be secondary to norepinephrine and dopamine reuptake inhibition.  

Pharmacokinetics:


Absorption: 
Bioavailability in animals 5-20%.  Not significantly affected by food.  Peak plasma concentration of XL formulation (parent drug) reached approximately 5 hours after dose (IR and SR peak at 1.5 and 3 hours respectively).  

Distribution:   Approximately 84% protein bound at concentrations up to 200 mcg/mL.
Metabolism:   Extensive hepatic metabolism to 3 active metabolites: hydroxybupropion,  

threohydrobupropion, and erythohydrobupropion. Bupropion is a major substrate of 2B6, other minor pathways include 1A2, 2A6, 2C8/9, 2D6, 2E1, & 3A4.    Bupropion is a weak inhibitor of CYP 2D6. In humans, peak plasma concentrations of hydroxybupropion occur approximately 7 hours after administration of Wellbutrin XL. Following administration of Wellbutrin XL, peak plasma concentrations of hydroxybupropion are approximately 7 times the peak level of the parent drug at steady state. The elimination half-life of hydroxybupropion is approximately 20 (±5) hours, and its AUC at steady state is about 13 times that of bupropion. The times to peak concentrations for the erythrohydrobupropion and threohydrobupropion metabolites are similar to that of the hydroxybupropion metabolite. However, their elimination half-lives are longer, approximately 33 (±10) and 37 (±13) hours, respectively, and steady-state AUCs are 1.4 and 7 times that of bupropion, respectively.

Elimination:
Elimination t1/2 is approximately 21 hours for parent compound. 
Only 0.5% is excreted unchanged in the urine; 87% of 200 mg C-14-bupropion dose eliminated via urine and 10% eliminated via feces.
Indications:
Indicated for the treatment of major depressive disorder, and prevention of seasonal major depressive episodes in patients with a diagnosis of seasonal affective disorder.
Dosage:

Initial starting dose is 150mg once daily in the morning without regard to meals.  The usual adult target dose is 300 mg once a day (maximum recommended dose is 450 mg per day).

Contraindications and Precautions:

· Patients with hypersensitivity to bupropion or other ingredients in the product

· Patients diagnosed with a seizure disorder
· Patients taking other medications that contain bupropion
· Patients with a current or previous diagnosis of bulimia or anorexia nervosa
· Patients undergoing abrupt discontinuation of alcohol or sedatives (including benzodiazepines)
· Patients who are currently taking a MAO inhibitor or within 14 days of taking an MAO inhibitor
· Patients should be monitored for worsening depression or suicidality after the initiation of bupropion
· Use with caution in patients with severe hepatic or renal impairment

· Use with caution in patients with a history of seizure, cranial trauma, or other predisposition(s) toward seizure, or patients treated with other agents (e.g., antipsychotics, other antidepressants, theophylline, systemic steroids, etc.) that lower seizure threshold

· Pregnancy Category C
Interactions:

In vitro data suggest that bupropion is primarily metabolized to hydroxybupropion by the CYP2B6 isoenzyme, therefore the potential exists for a drug interaction between bupropion XL and drugs that are inhibitors of the CYP2B6 isoenzyme such as orphenadrine, thiotepa, and cyclophosphamide.  Inducers of CYP2B6 may decrease bupropion levels/effects (i.e. carbamazepine, phenobarbital, phenytoin, rifampin).  Studies also indicate that paroxetine, sertraline, norfluoxetine, fluvoxamine, nelfinavir, ritonavir, and efavirenz inhibit the hydroxylation of bupropion.  Bupropion and hydroxybupropion are inhibitors of the CYP2D6 isoenzyme and may increase levels/effects of other medications metabolized through this pathway.  Acute toxicity of bupropion is enhanced by MAO inhibitors.  Levodopa and amantidine may contribute to a higher incidence of adverse events in patients taking concurrent bupropion.  There is a possible increased risk of seizure incidence when combining bupropion with other agents that also lower seizure threshold (i.e. antipsychotics, antidepressants, theophylline, and systemic steroids).   
Adverse Reactions:

Wellbutrin XL has been demonstrated to have similar bioavailability both to the immediate-release formulation of bupropion and to the sustained-release formulation of bupropion.  Current data does not suggest a lower rate of adverse events with the XL formulation vs. other formulations.  Common side effects include headache, xerostomia, and nausea. Possible significant side effects include agitation, insomnia, neuropsychiatric phenomena (psychosis, mania), weight loss, tachycardia, hypertension, suicidality, and seizures (dose related). Additional data accumulated for the immediate-release formulation of bupropion suggested that the estimated seizure incidence increases almost tenfold between 450 and 600 mg/day. The 600 mg dose is twice the usual adult dose and one and one-third the maximum recommended daily dose (450 mg) of Wellbutrin XL Tablets. This disproportionate increase in seizure incidence with dose incrementation calls for caution in dosing.
Costs and Monitoring:

The FDA recommends monitoring for worsening depression and suicidality.

      Bupropion XL 150 mg: $0.61 per tablet (30 count bottle)

      Bupropion XL 150 mg: $3.49 per unit dose tablet (100 units)

      Bupropion XL 300 mg: $0.93 per tablet (500 count bottle)

      Bupropion XL 300 mg: $2.17 per unit dose tablet (30 units)

Costs per day (bulk bottle): 150 mg XL $0.61, 300 mg XL $0.93, 450 mg XL $1.54
Costs per day (unit dose): 150 mg XL $3.49, 300 mg XL $2.17, 450 mg XL $5.66
Comparative costs of other available formulations of bupropion:

Bupropion SR 100 mg: $0.30/each

Bupropion SR 150 mg: $0.28/each

Bupropion SR 200 mg: $0.74/each
Costs per day: 300 mg SR (bulk bottle): $0.57, 400 mg SR $1.47
      Bupropion 75 mg: $0.13/each

Bupropion 75 mg: $0.15/unit dose

Bupropion 100 mg: $0.13/each

Bupropion 100 mg: $0.17/unit dose
Costs per day: 300 mg (bulk bottle): $0.39, 450 mg $0.59
Costs per day (unit dose): 300 mg $0.50, 450 mg $0.76 

Product Identification:

Bupropion XL 150 mg: NDC 67767-0141-30, round, white, imprint 141
Bupropion XL 150 mg (unit dose): NDC 68084-0251-01, round, white, imprint 141

Bupropion XL 300 mg: NDC 10370-0102-50, round, white, imprint A 102

Bupropion XL 300 mg (unit dose): NDC 68084-0252-21, round, white, imprint A 102

Efficacy:

Several studies have examined the efficacy and safety of extended release bupropion versus placebo or other antidepressant medications.  

Two of five placebo-controlled trials in adult and elderly patients with moderate to severe MDD demonstrated greater improvements from baseline in the 30 item self rated Inventory of Depressive Symptomology scale or Montgomery-Asberg Depression Rating Scale (MADRS) total scores with once daily extended release bupropion relative to placebo. There were no significant differences between extended release bupropion and escitalopram in terms of the change from baseline in the 17 item Hamilton Rating Scale for Depression (HAM-D17) total score in patients with moderate to severe disease in placebo-controlled studies of 8 weeks duration. In addition, in two 8 and 12 week studies, in patients with similar disease, there were no significant differences between extended release bupropion and venlafaxine in terms of primary (MADRS total score) or secondary (HAM-D17 total score) efficacy measures. Most adverse events associated with extended release bupropion relative to placebo were mild to moderate in severity. However, there is a dose-dependent risk of seizures (0.1% with extended release bupropion less than or equal to 450 mg/day). 
The efficacy of extended release bupropion for the prevention of seasonal major depressive episodes associated with seasonal affective disorder was established in 3 double-blind, placebo-controlled trials in adult outpatients with a history of major depressive disorder with an autumn-winter seasonal pattern.

Several studies have demonstrated similar bioavailability of extended release bupropion to both the immediate-release formulation and to the sustained-release formulation of bupropion under steady-state conditions.  The efficacy of bupropion as a treatment for major depressive disorder was established with the immediate-release formulation of bupropion in two 4-week, placebo-controlled trials in adult inpatients and in one 6-week, placebo-controlled trial in adult outpatients.  The efficacy of bupropion in maintaining an antidepressant response for up to 44 weeks following 8 weeks of acute treatment was demonstrated in a placebo-controlled trial with the sustained-release formulation of bupropion.
To date, there have been no published trials between the available formulations of bupropion examining the comparative safety and efficacy. Thus, it is not known whether extended release bupropion provides a more favorable side effect profile or is more efficacious as compared to all other available formulations. Persistence with once-daily bupropion extended-release versus twice-daily bupropion sustained-release for the treatment of depression in a large managed-care population has recently been evaluated.  Persistence of use was higher with once-daily bupropion XL (n = 1074) than with twice-daily bupropion SR (n = 1917) across measures assessed by univariate tests of proportions. The mean (+/-SD) number of days between the first and last prescription claims was longer with bupropion XL (128.37 +/- 103.46 days) than with bupropion SR (82.31 +/- 96.86 days) (P < 0.0001). The bupropion XL cohort had higher persistency of use than the bupropion SR cohort (mean +/- SD = 0.47 +/- 0.38 versus 0.30 +/- 0.36) (P < 0.0001) and a higher medication possession ratio (mean +/- SD = 0.50 +/- 0.33 versus 0.36 +/- 0.31) (P < 0.0001). Medication persistency >0.7 and a medication possession ratio >0.7 were almost twice as likely in the bupropion XL cohort (38.5% and 32.0%, respectively) than in the bupropion SR cohort (21.5% and 17.0%, respectively).
Conclusions:

Bupropion XL exhibits bioequivalence with regard to AUC and Cmax to the immediate and sustained release formulations of bupropion.  Currently, it is unknown whether the XL formulation provides improved tolerability or efficacy compared to the other formulations.  Once daily dosing of bupropion XL may be beneficial in patients with difficulty adhering to BID or TID dosing with the sustained release and immediate release formulations.  Bupropion XL is available as a generic and bulk pricing of XL and SR are comparable and both XL and SR are more expensive than the immediate release bupropion (see Costs and Monitoring section above). 
Recommendation:

Recommended for addition to the formulary.
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