Pregabalin
 (Lyrica()

Classification:
Neuropathic pain, Anticonvulsant 

Pharmacology:

The mechanism of action of pregabalin is unknown. Results with genetically modified mice and with compounds structurally related to pregabalin (such as gabapentin) suggest that pregabalin’s binding to the alpha2-delta site (an auxiliary subunit of voltage-gated calcium channels in CNS tissues) may allow for its anti-nociceptive and antiseizure effects in animal models. It is possible that pregabalin is a modulator of calcium channel function since it reduces the calcium dependent release of several neurotransmitters in vitro.  

Although the structure of pregabalin is derived from the inhibitory neurotransmitter GABA, it does not bind directly to GABAA, GABAB, or benzodiazepine receptors, and it does not alter rat brain GABA concentration concentration or have acute effects on GABA uptake or degradation. 
Both the density of GABA transporter protein and the rate of functional GABA transport increases in cultured neurons that receive prolonged application of pregabalin. Pregabalin does not block sodium channels, is not active at opiate receptors, and does not alter cyclooxygenase enzyme activity. It is inactive at serotonin and dopamine receptors and does not inhibit dopamine, serotonin, or norepinephrine reuptake.

Pharmacokinetics:


Absorption:  Under fasting conditions, oral administration of Lyrica( capsules results in peak plasma concentrations occurring within 1.5 hours.  Pregabalin oral bioavailability is ≥90% and is independent of dose. 

The rate of pregabalin absorption is decreased when given with food, resulting in a decrease in Cmax of approximately 25% to 30% and an increase in Tmax to approximately 3 hours. However, administration of pregabalin with food has no clinically relevant effect on the total absorption of pregabalin. Therefore, pregabalin can be taken with or without food.

Distribution:  Pregabalin does not bind to plasma proteins. The apparent volume of distribution of pregabalin following oral administration is approximately 0.5 L/kg. Pregabalin is a substrate for system L transporter which is responsible for the transport of large amino acids across the blood brain barrier. Although there are no data in humans, pregabalin has been shown to cross the blood brain barrier in mice, rats, and monkeys. In addition, pregabalin has been shown to cross the placenta in rats and is present in the milk of lactating rats.
Metabolism: Approximately 90% of the administered dose of radiolabeled pregabalin was recovered in the urine as unchanged pregabalin. The N-methylated derivative of pregabalin, the major metabolite of pregabalin found in urine, accounted for 0.9% of the dose. In preclinical studies, pregabalin (S-enantiomer) did not undergo racemization to the R-enantiomer in mice, rats, rabbits, or monkeys.
Elimination:  Pregabalin is eliminated from the systemic circulation primarily by renal excretion as unchanged drug with a mean elimination half-life of 6.3 hours in subjects with normal renal function. Mean renal clearance was estimated to be 67.0 to 80.9 mL/min in young healthy subjects. Because pregabalin is not bound to plasma proteins this clearance rate indicates that renal tubular reabsorption is involved. Pregabalin elimination is nearly proportional to creatinine clearance (CLcr).
Indications:


· Neuropathic pain associated with diabetic peripheral neuropathy (DPN)
· Post herpetic neuralgia (PHN)
· Adjunctive therapy for adult patients with partial onset seizures

· Fibromyalgia

Dosage:
DPN

· Administer in 3 divided doses per day. Begin dosing at 150 mg/day. May be increased to a maximum of 300 mg/day within 1 week.

PHN

· Administer in 2 or 3 divided doses per day. Begin dosing at 150 mg/day. May be increased to 300 mg/day within 1 week. Maximum dose of 600 mg/day.

Adjunctive therapy for adult patients with partial onset seizures 

· Administer in 2 or 3 divided doses per day. Begin dosing at 150 mg/day. Maximum
dose of 600 mg/day.

Fibromyalgia

· Administer in 2 divided doses per day. Begin dosing at 150 mg/day.  May be increased to 300 mg/day within 1 week. Maximum dose of 450 mg/day.

Contraindications:

Known hypersensitivity to pregabalin or any of its components.
Precautions:

· Angioedema (e.g. swelling of the throat, head and neck) can occur, and may be associated with life-threatening respiratory compromise requiring emergency treatment. Lyrica( should be discontinued immediately in these cases.
· Hypersensitivity reactions (e.g. hives, dyspnea, and wheezing) can occur. Lyrica( should be discontinued immediately in these patients.

· Increased seizure frequency may occur in patients with seizure disorders if Lyrica( is rapidly discontinued. Withdraw Lyrica( gradually over a minimum of 1 week.

· Lyrica( may cause peripheral edema. Exercise caution when co-administering Lyrica( and thiazolidinedione antidiabetic agents.

· Lyrica( may cause dizziness and somnolence and impair patients’ ability to drive or operate machinery. 

· Pregnancy category C. Effects in pregnant women are unknown.

· Safety and efficacy in pediatric patients is unknown.

· Risk of toxic reactions in patients with impaired renal function may be greater.

· Schedule V controlled substance.

Interactions:
Since Lyrica is predominantly excreted unchanged in urine, undergoes negligible metabolism in humans (<2% of a dose recovered in urine as metabolites), and does not bind to plasma proteins, the pharmacokinetics are unlikely to be affected by other agents through metabolic interactions or protein binding displacement.

Specifically, there are no pharmacokinetic interactions between pregabalin and the following antiepileptic drugs: carbamazepine, valproic acid, lamotrigine, phenytoin, Phenobarbital, and topiramate. Important pharmacokinetic interactions would also not be expected to occur between Lyrica( and commonly used antiepileptic drugs. 

Although no pharmacokinetic interactions are evident, pharmacodynamic interactions may be seen with co-administered with oxycodone, lorazepam or ethanol including additive effects on cognition and gross motor functioning.

Adverse Reactions:

The most common adverse reactions in premarketing controlled trials (occurred ≥and at least twice the rate seen in the placebo group) include dizziness, somnolence, dry mouth, edema, blurred vision, weigh gain, “thinking abnormal” (primarily difficulty with concentration and attention).
Adverse events most commonly leading to discontinuation in controlled trials include dizziness (4%), somnolence (3%), as well as ataxia, confusion, asthenia, thinking abnormal, blurred vision, incoordination, and peripheral edema (1% each).

Other notable adverse events include withdrawal reaction due to abrupt or rapid discontinuation which may include nausea, insomnia, headache, and diarrhea.  Out of 6396 patient years of exposure 57 patients experienced new or worsening tumors.  Creatinine kinase elevations ≥ 3x upper limit of normal were seen in 1.5% of pregabalin and 0.7% of placebo treated patients.  Three cases of rhabdomyolysis were reported with pregabalin treatment during the preclinical trials.  Clinically significant decreases in platelet counts were seen in 3% of pregabalin and 2% of placebo treated patients.  Mean PR Interval prolongation of 3-6 msec was seen in patients receiving a dose of at least 300mg during the premarketing clinical trials.
Costs:

Lyrica(:
25, 50, 75, 100, 150, 200, 225, 300 mg $1.60 per capsule 



50, 75, 100, 150 mg $1.86 per capsule
Price Comparison:

Gabapentin UD: 100 mg, 300 mg, and 400 mg range $0.08 to $0.15 per capsule
Monitoring:

Obtain baseline serum creatinine, monitor for edema/weight gain, monitor for myalgia and obtain creatinine kinase when clinically indicated
Product Identification:

25 and 50 mg capsules: White, hard-gelatin capsule printed with black ink “Pfizer” on the cap, “PGN 25” or “PGN 50” on the body.  Similar imprint code for others except number on other capsules reflects the strength of the capsule.
75 mg capsules are white/orange
100 mg capsules are orange

150 mg capsules are white

200 mg capsules are light orange

225 mg capsules are white/light orange

300 mg capsules are white/orange

Efficacy:
Neuropathic pain associated with diabetic peripheral neuropathy (DPN)
· Three double-blind, placebo-controlled, multicenter studies with three times a day dosing, two of which studied the maximum recommended dose
· Enrolled patients either had Type 1 or Type 2 diabetes mellitus and a diagnosis of painful distal symmetrical sensorimotor polyneuropathy for 1 to 5 years
· Patients had a minimum mean baseline pain score of ≥ 4 on an 11-point pain scale (0 for no pain, 10 for worst possible pain)

· Baseline mean pain scores across two studies ranged from 6.1 to 6.7

· Patients permitted up to 4 grams acetaminophen per day as needed for pain, in addition to pregabalin

· Patients recorded their pain daily in a diary

· 89% of patients completed Studies DPN 1 and DPN 2

· DPN 1 study treatment with 100mg or 200mg three times a day significantly improved pain scores compared to placebo with no difference observed for the 100mg vs. 200mg three times a day dosing.
Postherpetic Neuralgia

· Three double-blind, placebo-controlled, multicenter studies enrolling patients with neuralgia persisting for at least 3 months following healing of herpes zoster rash
· Minimum baseline score of ≥ 4 on an 11-point pain scale (0 for no pain, 10 for worst possible pain)
· Baseline mean pain scores across the 3 studies ranged from 6 to 7
· Patients permitted 4 grams acetaminophen per day as needed for pain, in addition to pregabalin
· Patients recorded their pain daily in a diary
· 73% of patients completed the studies
· Study PHN 1 showed pregabalin significantly improved mean endpoint pain score and increased the proportion of patient with at least a 50% reduction in pain score from baseline.  Patients with a CrCl < 60 did not tolerate pregabalin well as evidenced by higher rates of discontinuation due to adverse events.  Similar findings were observed in the PHN 2 and PHN 3 studies.
Adjunctive Therapy for Adult Patients with Partial Onset Seizures

· Three 12-week, randomized, double-blind, placebo-controlled, multicenter studies in adults patients

· Patients enrolled had partial onset seizures with or without secondary generalization and were not adequately controlled with 1 to 3 concomitant antiepileptic drugs (AEDs)

· Patients taking gabapentin were required to discontinue gabapentin treatment 1 week prior to entering baseline

· During 8-week baseline period, patients had to experience at least 6 partial onset seizures with no seizure-free period exceeding 4 weeks

· Mean duration epilepsy was 25 years in these 3 studies and the mean and median baseline seizure frequencies were 22.5 and 10 seizures per month, respectively

·  Approximately half of the patients were taking 2 concurrent AEDs at baseline

· 80% of Lyrica(-treated patients completed the double-blind phase of the studies

Seizure Response in Controlled, Add-On Epilepsy Studies

	Daily Dose of Pregabalin
	Dosing Regimen
	N
	Baseline Seizure Frequency/mo
	Median % Change from Baseline
	p-value, vs. placebo

	Study E1
	
	
	
	
	

	  Placebo
	BID
	100
	9.5
	0
	

	50 mg/day
	BID
	88
	10.3
	-9
	0.423

	150 mg/day
	BID
	86
	8.8
	-35
	0.0001

	300 mg/day
	BID
	90
	9.8
	-37
	0.0001

	600 mg/day
	BID
	89
	9
	-51
	0.0001

	Study E2
	
	
	
	
	

	  Placebo
	TID
	96
	9.3
	1
	

	150 mg/day
	TID
	99
	11.5
	-17
	0.0007

	600 mg/day
	TID
	92
	12.3
	-43
	0.0001

	Study E3
	
	
	
	
	

	  Placebo
	BID/TID
	98
	11
	-1
	

	600 mg/day
	BID
	103
	9.5
	-36
	0.0001

	600 mg/day
	TID
	111
	10
	-48
	0.0001


The table above shows the median baseline seizure rates and median percent reduction inseizure frequency by dose.

Management of Fibromyalgia 

· One 14-week, double-blind, placebo controlled, multicenter study (F1) and one 6-month, randomized withdrawal study (F2). 

· F1 and F2 enrolled patients with a diagnosis of fibromyalgia using the American College of Rheumatology (ACR) criteria (history of widespread pain for 3 months, and pain present at 11 or more of the 18 specific tender point sites).

· Study showed reduction in pain by visual analog scale

· Improvement was demonstrated based on patient global assessment (PGIC), and on the Fibromyalgia Impact Questionnaire (FIQ).

· In Study F1, % pain improvement was as follows: placebo 48%, pregabalin 300mg 68%, pregabalin 450mg 78%, and pregabalin 600mg 66%.  There was no evidence for a greater effect on pain with 600mg daily vs. 450mg daily and there was evidence of dose-dependent side effects.

Conclusions:

Pregabalin is FDA approved and has been shown in clinical trials to be effective for the treatment of DPN, PHN, adjunctive therapy for partial onset seizures in adults, and fibromyalgia.  The cost of pregabalin is much higher than generically available gabapentin; however, these two agents are not therapeutically interchangeable.    

Recommendation:

Addition to the formulary is recommended.
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