Trospium Chloride

(Sanctura()

Classification:
Antimuscarinic agent
Pharmacology:

Trospium is a quaternary ammonium compound that has antispasmodic and antimuscarinic effects, but minimally crosses the blood-brain barrier. Trospium is has low lipophilicity and is positively charged (polar). It antagonizes the effects of acetylcholine on muscarinic receptors in cholinergically innervated organs. Its parasympathetic action reduces the tonus of smooth muscle in the bladder. Trospium increases maximum cystometric bladder capacity and volume at first detrusor contraction.
Pharmacokinetics:

	Oral bioavailability
	< 10%

	Protein binding
	50-85%

	Volume of distribution
	395 (± 140) L

	Metabolism
	Hypothesized as ester hydrolysis with subsequent conjugation of benzylic acid to form azoniaspironortropanol with glucuronic acid. 

CYP450 not expected to contribute significantly to the elimination of trospium.

	Excretion
	Feces (85.2%)

Urine (5.8%)

	Half-Life
	20 hours


Indications:

Trospium is indicated for the treatment of overactive bladder with symptoms of urge urinary incontinence, urgency, and urinary frequency.
Dosage:

The recommended dose is 20 mg twice daily. Trospium should be dosed at least one hour before meals or given on an empty stomach.

For patients with severe renal impairment (CrCl < 30 mL/min), the recommended dose is 20mg once daily at bedtime.

In patients ≥ 75 years of age, the dose may be decreased to 20 mg once daily based upon tolerability.

Contraindications: 

· Hypersensitivity to drug or its ingredients

· Urinary retention

· Gastric retention

· Uncontrolled narrow-angle glaucoma

Precautions:
· Bladder outflow obstruction

· Gastrointestinal obstructive disorders

· Controlled narrow-angle glaucoma

· Renal or hepatic dysfunction
Interactions:

Trospium is metabolized by esterases and excreted by the kidneys by a combination of tubular secretion and glomerular filtration. Based on in vitro data, no clinically relevant interactions with the metabolism of trospium are expected. However, medications which are actively secreted may interact with trospium by competing for renal tubular secretion (e.g., digoxin, metformin).

The concomitant use of trospium with other anticholinergic agents that produce dry mouth, constipation, and other anticholinergic pharmacologic effects may increase the frequency and/or severity of such effects. Anticholinergic agents may potentially alter the absorption of some concomitantly administered medications due to anticholinergic effects on gastrointestinal motility.

Comparison of Drug Interaction Potential: 

Tolterodine is a substrate of CYP2C9 (minor), 2C19 (minor), 2D6 (major), and 3A4 (major); possible interactions with warfarin, fluoxetine, chlorpromazine, paroxetine, and ropinirole. 

Oxybutynin is a substrate of CYP 3A4 (minor), and an inhibitor of CYP 2C8 (weak), 2D6 (weak), and 3A4 (weak); may cause additive sedation when used with other CNS depressants.
Adverse Events: 
The two most common adverse events reported by patients receiving trospium 20mg twice daily were dry mouth and constipation. Dry mouth, the most commonly reported adverse event occurred in 20.1% of patients treated with trospium compared with 5.8% of patients receiving placebo.

Adverse events reported in ≥1% of all patients:
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Incidence of other typical anticholinergic adverse events (placebo vs. trospium)
· abnormal vision: 0.0% vs 0.0% 

· blurred vision: 0.0% vs 0.8% 

· somnolence: 0.3% vs 0.2% 

· dizziness: 1.5% vs 1.0% 

· anxiety: 0.2% vs 0.0% 

Adverse event information and chart obtained online at http://www.sanctura.com
Cost Comparison:

	GENERIC NAME
	BRAND NAME
	MANUFACTURER
	STRENGTH
	AWP COST (per tablet)
	NET COST (per tablet)

	Trospium
	Sanctura
	Esprit & Indevus
	20 mg tablets
	$2.159
	$1.674

	Tolterodine*
	Detrol
	Pfizer
	2 mg tablets
	$2.23
	$1.6469

	Tolterodine
	Detrol LA
	Pfizer
	4 mg capsules
	$3.0959
	$2.8580

	Oxybutynin*
	Oxybutynin
	Watson
	5 mg tablets
	$0.4459
	$0.1086

	Oxybutynin*
	Ditropan XL
	Janssen
	5 mg tablets
	$3.6535
	$2.8331

	Oxybutynin*
	Ditropan XL
	Janssen
	10 mg tablets
	$3.6573
	$2.8360


*Formulary item

Recommended Monitoring: BUN, SCr, LFTs

Product Identification:

Tablet 20mg
Efficacy and Safety:

Most randomized, controlled studies with trospium have been in comparison with placebo.   The few available comparison studies will be reviewed.  One randomized, double-blind study compared trospium 20mg twice daily with oxybutynin 5 mg three times daily for the treatment of detrusor hyper-reflexia (Madersbacher, et al. 1995). There were no statistically significant differences between treatment groups with regard to efficacy. Trospium showed an advantage with regard to a lesser incidence of severe dry mouth versus oxybutynin (4% vs. 23%). Withdrawal from treatment was also less frequent in those receiving trospium (6%) than in those receiving oxybutynin (16%).  

Another randomized, controlled trial investigated the tolerability and efficacy of trospium 20mg twice daily in comparison with oxybutynin 5mg twice daily over 52 weeks in patients with detrusor instability (Halaska M, et al. 2003).  General health, laboratory values, and vital signs did not change significantly during the 52-week period for either treatment group. ECG changes were noted in both groups, which returned to normal by study end. In the trospium group, at 26 and 52 weeks of treatment, 49% and 63% respectively of the trial physicians assessed tolerability as very good. In the oxybutynin group, the assessment by the trial physicians at the same points showed very good tolerability in 36% and 42% of patients, respectively.
Adverse Events:

	
	Trospium (n = 267)
	Oxybutynin (n = 90)

	Abdominal pain
	5 (2%)
	 –

	Constipation
	18 (7%)
	4 (4%)

	Diarrhea
	2 (1%)
	2 (2%)

	Dyspepsia
	13 (5%)
	3 (3%)

	Dysphagia
	9 (3%)
	3 (3%)

	Dry mouth
	87 (33%)
	45 (50%)

	Nausea
	6 (2%)
	2 (2%)

	Urinary tract infection
	33 (12%)
	10 (11%)

	Headache
	11 (4%)
	8 (9%)

	Visual disturbances
	9 (3%)
	5 (6%)

	Viral infection
	9 (3%)
	4 (4%)

	Insomnia
	10 (4%)
	3 (3%)


Another randomized, parallel-group study evaluated the potential CNS adverse events of trospium 15mg three times daily, tolterodine 2mg twice daily, and oxybutynin 5mg three times daily in comparison with placebo (Todorova A, et al. 2001).  A quantitative-topographical EEG (qEEG) was recorded for each subject prior to and up to 4 hours after each intake of the trial medication (a total of 10 qEEG sessions). In comparison to placebo, tolterodine and trospium did not induce changes of the qEEG in 5/6 frequency bands. Oxybutynin caused significant reductions in 4/6 frequency bands. Tolerability was similar between groups. The authors concluded that oxybutynin, a tertiary amine which crosses the blood-brain barrier, causes significant qEEG activity changes and implicates a higher risk of CNS effects. Although tolterodine is also a tertiary amine, it showed limited effects of qEEG activity, comparable to trospium, a quaternary amine, which barely crosses the blood-brain barrier.
One double-blind, placebo-controlled trial reported the results of 29 healthy volunteers which took single oral doses of trospium up to 360 mg. Blood pressure, heart rate, ECG, papillary diameter, salivary secretion, and subjective reports of tolerance revealed no essential differences between placebo and trospium in doses up to 120 mg. Starting with a single dose of 180mg , anticholinergic effects were observed with increasing intensity i.e., pupil dilation, reduction in salivary flow, and increased heart rate. The study found no concerns with respect to CNS safety. 

Conclusions:

Trospium is a relatively unique agent for the treatment of overactive bladder. This medication is a quaternary amine, which crosses the blood-brain barrier to a minimal extent compared to tertiary amines used for urinary incontinence. Trospium undergoes minimal metabolism (therefore minimal drug-drug interactions), demonstrates low serum protein binding, and low lipophilicity (therefore fewer cognitive-related adverse events). These characteristics contribute to the safety and efficacy profile of this medication. Based upon efficacy, cost comparisons, and a more favorable side effect profile, a recommendation is made to consider adding trospium to the formulary.
Recommendation:

Recommended for addition to the formulary.
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