DULOXETINE HCL

(CYMBALTA™ (Eli Lilly & Co.)

CLASSIFICATION:  Selective Serotonin and Norepinephrine Reuptake Inhibitor (SSNRI)

INDICATIONS:  Cymbalta is indicated for the treatment of major depressive disorder (MDD) and the management of diabetic peripheral neuropathic pain (DPNP).  Cymbalta has also been studied in Stress Urinary Incontinence (SUI). Currently these data are being reviewed by the FDA for further consideration.

PHARMACOLOGY:  

Although the exact mechanisms of the antidepressant and central pain inhibitory action of Cymbalta in humans are unknown, the antidepressant and pain inhibitory actions are believed to be related to its potentiation of serotonergic and noradrenergic activity in the central nervous system (CNS). Preclinical studies have shown that Cymbalta is a potent inhibitor of neuronal 5-HT and NE reuptake and a less potent inhibitor of dopamine reuptake. Cymbalta has no significant affinity for dopaminergic, adrenergic, cholinergic, histaminergic, opioid, glutamate, and GABA receptors in vitro and does not inhibit monoamine oxidase. Cymbalta undergoes extensive metabolism, but the major circulating metabolites have not been shown to contribute significantly to its pharmacologic activity.

PHARMACOKINETICS: 

Absorption:
Absorption – Cymbalta is orally administered and well absorbed. There is a median 2-hour lag until absorption begins (Tlag), with a maximal plasma concentration (Cmax) occurring 
6 hours post dose. Food does not affect Cmax; however, it delays the time to reach peak concentration from 6 to 10 hours and it marginally decreases the extent of absorption by about 10%. There is a 3-hour delay in absorption and a one-third increase in apparent clearance of Cymbalta after an evening dose as compared with a morning dose.

Distribution:
The apparent volume of distribution averages about 1640 L. Cymbalta is highly bound (> 90%) to proteins in human plasma, binding primarily to albumin and 
(1-acid glycoprotein. The interaction between Cymbalta and other highly protein bound drugs has not been fully evaluated.  Plasma protein binding is not affected by renal or hepatic impairment.

Metabolism:
Biotransformation and disposition of Cymbalta in humans have been determined following oral administration of 14C-labeled Cymbalta. Cymbalta comprises about 3% of the total radiolabeled material in the plasma, indicating that it undergoes extensive metabolism to numerous metabolites. The major biotransformation pathways for Cymbalta occur in the liver and involve oxidation of the naphthyl ring followed by conjugation and further oxidation. Both CYP2D6 and CYP1A2 catalyze the oxidation of the naphthyl ring in vitro.
Excretion:
The 2 major metabolites found in plasma are the glucuronide conjugate of 4‑hydroxy duloxetine, and the sulfate conjugate of 5-hydroxy, 6-methoxy duloxetine. Only trace (<1% of the dose) amounts of unchanged Cymbalta are present in the urine. Most (about 70%) of the Cymbalta dose appears in the urine as metabolites of Cymbalta; about 20% is excreted in the feces. Additional minor metabolites have been identified in urine.

Half-Life:
The elimination half-life of Cymbalta is approximately 12 hours (range: 8 to 17 hours) and its pharmacokinetics are dose proportional over the therapeutic range. Steady state plasma concentrations are typically achieved after 3 days of dosing.

EFFICACY:  Summary of Controlled Studies for MDD


Study V
Study VI
Study VII
Study VIII

Study Design
Phase III, parallel, double-blind, placebo-and paroxetine- controlled, randomized, fixed dose
Phase III, parallel, double-blind, placebo-and paroxetine- controlled, randomized, fixed dose
Phase III, parallel, double-blind, placebo-and paroxetine- controlled, randomized, fixed dose
Phase III, parallel, double-blind, placebo-and paroxetine- controlled, randomized, fixed dose

Treatments (n)
Cymbalta 20 mg 
BID (91)

Cymbalta 40 mg 
BID (84)

Paroxetine 20 mg 
QD (89)

Placebo (90)
Cymbalta 20 mg 
BID (86)

Cymbalta 40 mg 
BID (91)

Paroxetine 20 mg 
QD (87)

Placebo (89)
Cymbalta 40 mg BID (95)

Cymbalta 60 mg BID (93)

Paroxetine 20 mg 
QD (86)

Placebo (93)
Cymbalta 40 mg 
BID (93)

Cymbalta 60 mg 
BID (103)

Paroxetine 20 mg 
QD (97)

Placebo (99)

Treatment Duration
8 weeks 
8 weeks 
8 weeks of acute treatment, followed by 26-week continuation for responders
8 weeks of acute treatment, followed by 26-week continuation for responders

Results of Primary Efficacy Measure
Mean change 
HAM-D17 total score: Cymbalta (40 mg/day) -6.2, Cymbalta (80 mg/day) -6.3, paroxetine -7.4* vs 

placebo -4.8
Mean change HAM-D17 total score: Cymbalta (40 mg/day) -7.4*, Cymbalta (80 mg/day) -8.6**‡, paroxetine -6.2 vs 

placebo -5.0
Mean change HAM-D17 total score: Cymbalta (80 mg/day) -11.0**, Cymbalta (120 mg/day) -12.1**, paroxetine -11.7** vs placebo -8.8
Mean change HAM-D17 total score: Cymbalta (80 mg/day) -12.1*, Cymbalta (120 mg/day) -12.4*, paroxetine -11.9 vs 

placebo -10.8

Probability of Remission 
Cymbalta (40 mg/day): 27%

Cymbalta (80 mg/day): 35%

Paroxetine: 48%*†
Placebo: 22%
Cymbalta (40 mg/day): 36%

Cymbalta (80 mg/day): 57%**†‡
Paroxetine: 34%

Placebo: 25%
Cymbalta (80 mg/day): 51%*

Cymbalta (120 mg/day): 58%**

Paroxetine: 47%*

Placebo: 30%
Cymbalta (80 mg/day): 49%*

Cymbalta (120 mg/day): 45%

Paroxetine: 48%*

Placebo: 34%

*P≤.05 vs placebo; **P≤.005 vs placebo; †P≤.05 vs Cymbalta 40 mg/day; ‡P≤.05 vs paroxetine

Summary of Placebo-Controlled Studies for DPNP


Study XII
Study XIII

Study Design
Phase II, parallel, double-blind, placebo-controlled, fixed-dose, randomized
Phase III, parallel, double-blind, placebo-controlled, fixed-dose, randomized

Treatments (n)
Cymbalta 20 mg QD (115) Cymbalta 60 mg QD (114) Cymbalta 60 mg BID (113)

Placebo (115)
Cymbalta 60 mg QD (114) Cymbalta 60 mg BID (112)

Placebo (108)

Treatment Duration
12 weeks 
12 weeks 

Baseline 24-hour Average Pain Score

(Primaray Efficacy Measure=11-point likert scale range 0 [no pain] to 10 [worst possible pain])
Mean = 5.90 (all patients) 
Mean = 6.05 (all patients)

Results of Primary Efficacy Measure
24-hour average pain score: Cymbalta 20 mg QD -2.36 vs Cymbalta 60 mg QD -2.89** vs Cymbalta 60 mg BID -3.24**† vs placebo -1.91
24-hour average pain score: Cymbalta 60 mg QD -2.69** vs Cymbalta 60 mg BID -3.13** vs placebo -1.59

Response (>30% reduction in pain severity)

Cymbalta 20 mg QD 51% vs Cymbalta 60 mg QD 64%* vs Cymbalta 60 mg BID 65%*† vs placebo 47%
Cymbalta 60 mg QD 63%* vs Cymbalta 60 mg BID 69%** vs placebo 42%

* P≤ 0.05 vs placebo  **P≤ 0.001 vs placebo

DOSING:  

Major Depressive Disorder: Cymbalta should be administered at a total dose of 40 mg/day (given as 20 mg BID) to 60 mg/day (given either once a day or as 30 mg BID) without regard to meals.

There is no evidence that doses greater than 60 mg/day confer any additional benefit.

Clinical practice guidelines from the American Psychiatric Association suggest acute treatment with antidepressant therapy should occur for 8 to 14 weeks after initial diagnosis. There is insufficient evidence available to answer the question of how long a patient should be treated with Cymbalta. Patients should be periodically assessed to determine the need for maintenance treatment and the appropriate dose for such treatment. In clinical trials, response to treatment with Cymbalta at the 60 mg once daily dose was seen within 1 to 2 weeks, however full antidepressant response may take 4-6 weeks.

Diabetic Peripheral Neuropathic Pain: Cymbalta should be administered at a total dose of 60 mg/day given once a day, without regard to meals.

While a 120 mg/day dose was shown to be safe and effective, there is no evidence that doses higher than 60 mg confer additional significant benefit, and the higher dose is clearly less well tolerated.  For patients for whom tolerability is a concern, a lower starting dose may be considered.  Since diabetes is frequently complicated by renal disease, a lower starting dose and gradual increase in dose should be considered for patients with renal impairment.

SPECIAL POPULATIONS:  
· Gender: Cymbalta’s half-life is similar in men and women. Dosage adjustment based on gender is not necessary. 

· Age: Dosage adjustment based on age is not necessary. The pharmacokinetics of Cymbalta after a single dose of 40 mg were compared in healthy elderly females (65 to 77 years) and healthy middle-age females (32 to 50 years). There was no difference in the Cmax, but the Area Under Curve (AUC) of Cymbalta was somewhat (about 25%) higher and the half-life about 4 hours longer in the elderly females. Population pharmacokinetic analyses suggest that the typical values for clearance decrease by approximately 1% for each year of age between 25 to 75 years of age; but age as a predictive factor only accounts for a small percentage of between-patient variability.

· Smoking Status: Cymbalta bioavailability (AUC) appears to be reduced by about 
one-third in smokers; however, dosage modifications are not recommended for smokers.

· Race: No specific pharmacokinetic study was conducted to investigate the effects of race.

· Renal Insufficiency: Limited data are available on the effects of Cymbalta in patients with end-stage renal disease (ESRD). After a single 60-mg dose of Cymbalta, Cmax and AUC values were approximately 100% greater in patients with end-stage renal disease receiving chronic intermittent hemodialysis than in subjects with normal renal function. However, the elimination half-life was similar in both groups. The AUC of the major circulating metabolites, 4-hydroxy duloxetine glucuronide and 5-hydroxy, 6-methoxy duloxetine sulfate, largely excreted in urine, were approximately 7- to 9-fold higher and would be expected to increase further with multiple dosing. For this reason, Cymbalta is not recommended for patients with end-stage renal disease (requiring dialysis) or severe renal impairment (estimated creatinine clearane [CrCl]<30mL/min).  Population pharmacokinetic analyses suggest that mild to moderate degrees of renal dysfunction (estimated CrCl 30-80 mL/min) have no significant effect on Cymbalta apparent clearance. 

· Hepatic Insufficiency: Patients with clinically evident hepatic insufficiency have decreased Cymbalta metabolism and elimination. After a single 20-mg dose of Cymbalta, 6 cirrhotic patients with moderate liver impairment (Child-Pugh Class B) had a mean plasma Cymbalta clearance about 15% that of age- and gender-matched healthy subjects, with a 5-fold increase in mean exposure (AUC). Although Cmax was similar to normals in the cirrhotic patients, the half-life was about 3 times longer. It is recommended that Cymbalta not be administered to patients with any hepatic insufficiency.

WARNINGS/PRECAUTIONS:

Clinical Worsening and Suicide Risk: Patients with major depressive disorder, both adult and pediatric, may experience worsening of their depression and/or the emergence of suicidal ideation and behavior (suicidality), whether or not they are taking antidepressant medications, and this risk may persist until significant remission occurs. Although there has been a long-standing concern that antidepressants may have a role in inducing worsening of depression and the emergence of suicidality in certain patients, a causal role for antidepressants in inducing such behaviors has not been established. Nevertheless, patients being treated with antidepressants should be observed closely for clinical worsening and suicidality, especially at the beginning of a course of drug therapy, or at the time of dose changes, either increases or decreases. 

Hepatotoxicity: Cymbalta increases the risk of elevation of serum transaminase levels. Liver transaminase elevations resulted in the discontinuation of 0.4% (31/8454) of Cymbalta-treated patients. In these patients, the median time to detection of the transaminase elevation was about two months. In controlled trials in MDD, elevations of alanine transaminase (ALT) to > 3 times the upper limit of normal occurred in 0.9% (8/930) of Cymbalta-treated patients and in 0.3% (2/652) of placebo-treated patients.  In controlled trials in diabetic peripheral neuropathy (DPN), elevations of ALT to >3 times the upper limit of normal occurred in 1.68% (8/477).  In placebo-controlled studies using a fixed dose design, there was evidence of a dose-response relationship for ALT and AST elevation of > 3 times the upper limit of normal and > 5 times the upper limit of normal, respectively.  Because it is possible that Cymbalta and alcohol may interact to cause liver injury, Cymbalta should ordinarily not be prescribed to patients with substantial alcohol use. 

Effect on Blood Pressure: In MDD clinical trials, Cymbalta treatment was associated with mean increases in blood pressure, averaging 2 mm Hg systolic and 0.5 mm Hg diastolic and an increase in the incidence of at least one measurement of systolic blood pressure over 140 mm Hg compared to placebo. Blood pressure should be measured prior to initiating treatment and periodically measured throughout treatment.

Controlled Narrow-Angle Glaucoma: In clinical trials, Cymbalta was associated with an increased risk of mydriasis; therefore, it should be used cautiously in patients with controlled narrow-angle glaucoma. 

Discontinuation of Treatment with Cymbalta: Discontinuation symptoms have been systematically evaluated in patients taking Cymbalta. Following abrupt discontinuation in MDD placebo-controlled clinical trials of up to 9-weeks duration, the following symptoms occurred at a rate greater than or equal to 2% and at a significantly higher rate in Cymbalta-treated patients compared to those discontinuing from placebo: dizziness; nausea; headache; paresthesia; vomiting; irritability; and nightmare.  Patients should be monitored for these symptoms when discontinuing treatment with Cymbalta. A gradual reduction in the dose rather than abrupt cessation is recommended whenever possible. If intolerable symptoms occur following a decrease in the dose or upon discontinuation of treatment, then resuming the previously prescribed dose may be considered. Subsequently, the physician may continue decreasing the dose but at a more gradual rate. 

Increased plasma concentrations of Cymbalta, and especially of its metabolites, occur in patients with ESRD (requiring dialysis).  For this reason, Cymbalta is not recommended for patients with ESRD or severe renal impairment (creatinine clearance <30 mL/min).  

CONTRAINDICATIONS:

· Cymbalta is contraindicated in patients with a known hypersensitivity to Cymbalta or any of the inactive ingredients. 

· Concomitant use in patients taking monoamine oxidase inhibitors (MAOIs) is contraindicated.

· In clinical trials, Cymbalta use was associated with an increased risk of mydriasis; therefore, its use should be avoided in patients with uncontrolled narrow-angle glaucoma.
ADVERSE REACTIONS: 

Treatment-Emergent ADEs in MDD Placebo-Controlled Trials
System Organ Class / Adverse Event
Percentage (%) of Patients Reporting Event


Cymbalta

 40-120 mg/day (N=1139)
Placebo (N=777)

Gastrointestinal Disorders



Nausea
20
7

Dry mouth
15
6

Constipation
11
4

Diarrhea
8
6

Vomiting
5
3

Metabolism and Nutrition Disorders



Appetite decreased 2
8
2

Investigations



Weight decreased
2
1

General Disorders and Administration Site Conditions



Fatigue
8
4

Nervous System Disorders



Dizziness 
9
5

Somnolence
7
3

Tremor
3
1

Skin and Subcutaneous Tissue Disorders



Sweating increased
6
2

Vascular Disorders



 Hot flushes
2
1

Eye Disorders



Vision blurred
4
1

Psychiatric Disorders



Insomnia 3
11
6

Anxiety
3
2

Libido decreased
3
1

Orgasm abnormal4
3
1

Reproductive System and Breast Disorders



Erectile dysfunction5 
4
1

Ejaculation delayed5
3
1

Ejaculatory dysfunction 5,6
3
1

1Events reported by at least 2% of patients treated with Cymbalta and more often with placebo.  The following events wre reported by at least 2% of patients treated with Cymbalta for MDD and had an incidence equal to or less than placebo: upper abdominal pain, palpitations, dyspepsia, back pain, arthralgia, headache, pharyngitis, cough, nasopharyngitis, and upper respiratory tract infection.

2Term includes anorexia.

3Term includes middle insomnia.

4Term includes anorgasmia.

5Male patients only.

6Term includes ejaculation disorder and ejaculation failure.

INTERACTIONS: 

Other drugs have the potential to interact with Cymbalta: 
· Inhibitors of CYP1A2 – When Cymbalta was co-administered with fluvoxamine, a potent CYP1A2 inhibitor, to male subjects (n = 14) the AUC of Cymbalta was increased over 5-fold, the Cmax was increased about 2.5-fold, and Cymbalta t1/2 was increased approximately 3-fold. Other drugs that inhibit CYP1A2 metabolism include cimetidine and quinolone antimicrobials such as ciproflaxocin and enoxacin.  These combinations should be avoided. 

· Inhibitors of CYP2D6 – Because CYP2D6 is involved in Cymbalta metabolism, concomitant use of Cymbalta with potent inhibitors of CYP2D6 (eg, fluoxetine, paroxetine, quinidine etc) would be expected to, and does, result in higher concentrations of Cymbalta.

· Studies with Benzodiazepines
Lorazepam: Under steady-state conditions for Cymbalta (60 mg Q 12 hours) and 
lorazepam (2 mg Q 12 hours), the pharmacokinetics of Cymbalta were not affected 
by co-administration.

Temazepam: Under steady-state conditions for Cymbalta (20 mg qhs) and temazepam 
(30 mg qhs), the pharmacokinetics of Cymbalta were not affected by co-administration.

Potential for Cymbalta to affect other drugs: 

· Drugs Metabolized by CYP1A2 – In vitro drug interaction studies demonstrate that Cymbalta does not induce CYP1A2 activity.  Although Cymbalta is an inhibitor of the CYP1A2 isoform in in vitro studies, co-administration with Cymbalta (60 mg BID) did not affect the pharmacokinetics of theophylline, a CYP1A2 substrate. Thus, Cymbalta appears unlikely to have a clinically significant effect on the metabolism of CYP1A2 substrates.

· Drugs Metabolized by CYP2D6 – Cymbalta is a moderate inhibitor of CYP2D6 and increases the AUC and Cmax of drugs extensively metabolized by CYP2D6. 

· Drugs Highly Bound to Plasma Protein – Because Cymbalta is highly bound to plasma protein, administration of Cymbalta to a patient taking another highly bound drug may cause increased free concentrations of the other drug with resultant potential adverse effects. 

· Studies with Benzodiazepines 

Lorazepam: Under steady-state conditions for Cymbalta (60 mg Q 12 hours) and 
lorazepam (2 mg Q 12 hours), the pharmacokinetics of Cymbalta were not affected 
by co-administration.

Temazepam: Under steady-state conditions for Cymbalta (20 mg qhs) and temazepam 
(30 mg qhs), the pharmacokinetics of Cymbalta were not affected by co-administration.

Potential for Clinically Important Interaction with the Following Other Drugs: 

· Alcohol – When Cymbalta and ethanol were administered several hours apart so that peak concentrations of each would coincide, Cymbalta did not increase the impairment of mental and motor skills caused by alcohol.

· CNS Acting Drugs – Given the primary CNS effects of Cymbalta, it should be used with caution when it is taken in combination with or substituted for other centrally acting drugs, including those with a similar mechanism of action.

· Potential for Interaction with Drugs that Affect Gastric Acidity – Cymbalta has an enteric coating that resists dissolution until reaching a segment of the gastrointestinal tract where the pH exceeds 5.5.  In extremely acidic conditions, Cymbalta, unprotected by the enteric coating may undergo hydrolysis to form naphthol.  Caution is advised in using Cymbalta in the patients with conditions that may slow gastric emptying (e.g., some diabetics).  

COSTS: 


Color of body and cap 
AWP (Per Capsule)

20 mg capsule
· opaque green body 

· opaque green cap 


$3.18

30 mg capsule
· opaque white body 

· opaque blue cap


$3.36

60 mg capsule
· opaque green body

· opaque blue cap


$3.36

RECOMMENDATION:  Add to formulary

REFERENCES:
· Brannan SK, Detke MJ, Wang F, et al (2003). Comparison of sexual functioning in patients receiving duloxetine or paroxetine: acute and long-term data. Presented at the 156th Annual Meeting of the American Psychiatric Association; San Francisco, CA; May, 2003.

· Brannan SK, Mallinckrodt CH, Detke MJ, et al (2004). Onset of action for duloxetine 60 mg once-daily: double-blind, placebo-controlled studies. J Psychiatr Res in press.

· Brody DS, Dietrich AJ, de Gruy F, Kroenke K (2000). The depression in primary care tool kit. Int J Psychiatry Med 30(2):99-110.

· Delgado PL, Mallinckrodt CH, Brunner E, et al (2003). Duloxetine for the long-term treatment of major depressive disorder in Hispanic patients from Mexico. Presented at the 156th Annual Meeting of the American Psychiatric Association; San Francisco, CA; May, 2003. 

· Detke MJ, Lu Y, Goldstein DJ, et al (2002a). Duloxetine, 60 mg once daily, for major depressive disorder: a randomized double-blind placebo-controlled trial. J Clin Psychiatry 63:308-315.

· Detke MJ, Lu Y, Goldstein DJ, McNamara RK, Demitrack MA (2002b). Duloxetine 60 mg once daily dosing versus placebo in the acute treatment of major depression. J Psychiatr Res 36:383-390.

· Fava M, Mallinckrodt CH, Detke MJ, et al (2004) The effect of duloxetine on painful physical symptoms in depressed patients: do improvements in these symptoms lead to higher remission rates? J Clin Psychiatry 65(4):521-530.

· Goldstein DJ, Lu Y, Detke MJ, et al (2004) Duloxetine in the treatment of depression: a double-blind placebo-controlled comparison with paroxetine. J Clin Psychopharmacol 24(4):389-399.

· Mallinckrodt CH, Goldstein DJ, Detke MJ, et al (2003a). Duloxetine: a new treatment for the emotional and physical symptoms of depression. Prim Care Companion J Clin Psychiatry 5:19-28.

· Nemeroff CB, Schatzberg AF, Goldstein DJ, et al (2002). Duloxetine for the treatment of major depressive disorder. Psychopharmacol Bull 36(4):106-32.

· Swindle RW, Mallinckrodt CH, Rosenbaum JF, et al (2004) Efficacy of duloxetine treatment: analysis of pooled data from six placebo- and SSRI-controlled clinical trials. Int J Neuropsychopharmacol 7 (Supp 1):S351.

· Wu EQ, Birnbaum H, Mareva, Le K, Robinson RL, Rosen A, Corey-Lisle PA (2004). Cost effectiveness of duloxetine versus routine treatment for painful diabetic neuropathy in a randomized trial from a societal perspective.  Value in Health 7:342-343.

· Cymbalta.  AMCP Formatted Formulary Submission Document For Cymbalta( (duloxetine HCl) Delayed-release Capsules.  Eli Lilly & Co, Indianapolis, IN. September 2004.

Prepared by:

Daniel J. Still, Pharm.D., BCPP

Clinical Pharmacologist

San Antonio State Hospital

October 2004

Page 1 of 7

