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Executive Summary:  
· Vilazodone is a serotonin reuptake inhibitor and partial agonist at 5HT1a receptors.

· FDA labeled indications: Major depressive disorder (MDD).

· Pharmacokinetics: Primarily metabolized via CYP3A4.

· Dose: 

· Oral: Start at 10 mg once daily for 7 days, followed by 20 mg once daily for an additional 7 days, and then increased to 40 mg once daily. 

· Vilazodone should be taken with food, as administration without food may decrease drug concentrations by approximately 50%. 

· It is recommended that the dose of vilazodone be reduced to 20 mg if co-administered with a strong inhibitor of CYP3A4. Consider decreasing the vilazodone dose to 20 mg if co-administered with a moderate inhibitor of CYP3A4 and side effects are intolerable.
· Efficacy:
· Vilazodone has demonstrated efficacy superior to placebo in patients with major depressive disorder. However, it has not been studied in randomized controlled trials beyond 8 weeks of use. Major depressive disorder generally requires antidepressant continuation for 6 to 9 months beyond symptom remission to prevent relapse. 
· Adverse drug events: The most frequent adverse effects reported during clinical trials were nausea, diarrhea, and headache. However, other adverse effects like those caused by other serotonergic antidepressants may occur. Discontinuation withdrawal symptoms have been reported with serotonergic antidepressants and a dose taper may be needed to minimize these symptoms. 
· Warnings: Vilazodone has many of the same warnings and precautions as other antidepressants regarding increased suicidal thinking and behavior in children, adolescents, and young adults < 24 years; serotonin syndrome; and concurrent use with monoamine oxidase inhibitors.

· Drug interactions: Interactions involving the cytochrome P450 system, in particular CYP3A4 may increase vilazodone concentrations. Also vilazodone is highly bound to protein plasma and may increase the free concentrations of other highly protein bound drugs. 
· Based on the available data, vilazodone does not offer advantages over the other currently available antidepressants.
· Vilazodone is available in 10 mg, 20 mg, and 40 mg tablets at a cost of $2.92 per tablet (day).

Introduction

Vilazodone, a new oral antidepressant, received FDA-approval on January 21, 2011 with a labeled indication for the treatment of major depressive disorder (MDD) in adults. 

The purpose of this monograph is to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating vilazodone 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 mechanism of action of vilazodone is inhibition of reuptake of serotonin and partial agonism at 5HT1a receptors. The antidepressant effect is thought to be due to vilazodone’s SSRI quality. It is unknown if the partial agonism of 5HT1a receptors by vilazodone produces any beneficial effect. It has been hypothesized that vilazodone has a faster onset, compared to SSRI’s alone, as the additional partial agonism of the 5HT1a receptor results in a more rapid and specific desensitization of the somatodendritic 5HT1a autoreceptors. Chronic administration of a SSRI results in desensitization of presynaptic 5HT1a autoreceptors.

The median time to maximum plasma concentration is 4 to 5 hours. At steady state and under fed conditions, the mean plasma concentration was observed to be 156 ng/mL, and the mean area under the curve (AUC) was 1645 ng(h/mL. Vilazodone’s bioavailability is 72% when taken with food.

Vilazodone demonstrates dose-proportional pharmacokinetics. Steady state is reached after 3 days of dosing. Vilazodone primarily undergoes hepatic metabolism and the terminal half-life is approximately 25 hours.
Table 1 Pharmacokinetics

	Parameter
	Vilazodone
	Sertraline
	Citalopram

	Metabolism
	Hepatic via CYP3A4 (Primary), CYP2C19 and CYP2D6 (Minor); also possibly by carboxylesterase 
	Hepatic via N-demethylation (Primary)
	Hepatic via CYP3A4 and CYP2C19; N-demethylation (Primary)

	Elimination
	Urine (1%), feces (2%) unchanged
	Urine (40-45%) and  feces (40-45%) with12-14% unchanged
	Urine (20%) with 12-13% unchanged

	Half-life
	~25 hours
	~24 hours
	~35 hours

	Protein Binding
	96-99%
	99%
	80%

	Bioavailability
	72% with food
	100%
	80%


FDA Approved Indication(s)1

FDA labeled indications:  Treatment of major depressive disorder in adults. 

Potential off-label uses: Other antidepressants have label indications for or are used off-label to treat anxiety disorders, bipolar depression, PTSD, chronic pain, and vasomotor symptoms.  Results of a search of PubMed and clinical trials.gov found vilazodone has been studied only as a treatment for MDD.
Current VA National Formulary Alternatives

Other antidepressants on the VANF include SSRIs (citalopram, fluoxetine, sertraline, paroxetine); tricyclic antidepressants (TCAs); venlafaxine; bupropion; mirtazapine; trazodone; and monoamine oxidase inhibitors (MAOIs).  Only MAOIs are restricted to mental health providers with criteria for use.

Dosage and Administration1
Initiation of treatment

The recommended dose for vilazodone is 40 mg once daily.  When starting vilazodone, the drug must be titrated. Start at 10 mg once daily for 7 days, followed by 20 mg once daily for an additional 7 days, and then increased to 40 mg once daily. The maximum daily dose is 40 mg/day. 
Dose adjustment in patients with impaired kidney function

No dosage adjustment is recommended in mild, moderate, or severe renal impairment. 

Dose adjustment in hepatic impairment

Mild-to-moderate impairment: No dosage adjustment is recommended. 

Severe hepatic impairment: Vilazodone has not been studied in severe hepatic impairment.  

Dose adjustment in the elderly

No dose adjustment is recommended on the basis of age. 

Administration

Vilazodone should be taken with food. Administration without food may decrease drug concentrations by approximately 50% and may diminish effectiveness. There are no specific recommendations regarding timing of administration as long as the drug is taken with food. 

The dose of vilazodone should be reduced to 20 mg if co-administered with a strong inhibitor of CYP3A4. Consider decreasing vilazodone dose to 20 mg if co-administered with a moderate inhibitor of CYP3A4 and side effects are intolerable.
Discontinuation of treatment

Withdrawal symptoms have been reported with discontinuation of sertonergic drugs like vilazodone. Gradual dose reduction is recommended to prevent withdrawal symptoms. 

Efficacy6-8,10,11,13
Efficacy Measures
Major Depressive Disorder:

Montgomery-Asberg Depression Rating Scale (MADRS): A clinician rated 10-item scale that assesses mood, anxiety, appetite, sleep, functional status, ability to think and general psychiatric distress. 
Hamilton Depression Rating Scale (HAM-D-17): A clinician-rated 17-item checklist, ranked on a 0–4 or 0–2 scale that assesses the severity of depressive symptoms in patients with primary depressive illness and monitoring changes with treatment.
Clinical Global Impression (CGI) Scale: Clinician-rated scale globally assessing response to medication treatment. Scales measure improvement (CGI-I) and severity of illness (CGI-S).

Summary of efficacy findings 

Major Depressive Disorder:

Rickels and colleagues completed a randomized, double-blind, placebo-controlled trial that was 8 weeks in duration—comparing vilazodone (10 mg once daily for 7 days, 20 mg daily for the next 7 days, then 40 mg daily for the duration of the study) to placebo.  Table 2 lists the inclusion and exclusion criteria. 

The primary efficacy endpoint was mean change from baseline to week 8 on the MADRS total score. Secondary efficacy endpoints were response, defined as > 50% decrease in total score from baseline to week 8 on the MADRS and HAM-D-17 total scores, or a score of 1 or 2 on the Clinical Global Impressions-Severity of Illness and –Improvement (CGI-I) at week 8. Remission was not an outcome measure.

For efficacy comparisons, the intention-to-treat (ITT) population (which included all randomly assigned patients who took study medication and had a post baseline efficacy measurement within 7 days of the last dose of study medication) with last-observation-carried-forward (LOCF) method was used. The modified ITT population included all patients in the ITT population who completed the MADRS at week 8.  For safety analyses (population consisted of all randomly assigned patients who took a dose of study medication), descriptive statistics and categorical methods were used to summarize safety data by treatment groups. 
A total of 561 patients were screened and 410 patients were randomly assigned to treatment groups (205 patients randomly assigned to each group). Of the 152 patients in the vilazodone group who completed the 8 week study, 139 (91.4%) completed the dosage titration at 2 weeks and were maintained on vilazodone 40 mg/day. Statistically significant improvements in the MADRS and HAM-D-17 scores were observed for vilazodone compared to placebo at week 1 (p<.05) (Table 3). Mean change from baseline to week 8 on the MADRS, HAM-D-17, CGI-S, and Hamilton Anxiety Rating Scale (HAM-A) scores were significantly greater in the vilazodone group than in the placebo group (0.001, 0.022, 0.001, and 0.045 respectively; Table 4). The mean CGI-I score was significantly improved (lower score) in the vilazodone group compared with the placebo group.  Response rates for vilazodone on the MADRS, HAM-D-17, and CGI-I were all significantly better than with placebo (Table 5). 

Table 2 Criteria for the MDD Clinical Trials Evaluating Efficacy
	Inclusion Criteria
	Exclusion Criteria

	· 18 to 65 years of age with a diagnosis of MDD per DSM-IV-TR criteria, single or recurrent episode, and the duration of their current major depressive episode was at least 4 weeks and no more than 2 years

· >22 score on the 17-item Hamilton Rating Scale for Depression (HAM-D-17)

· > 2 score on the HAM-D-17 item 1 (depressed mood) 
	· Current Axis I disorder other than MDD or had one within 6 months of the screening (with the exception of generalized anxiety disorder and social phobia or simple phobia, which were allowed)

· A history of schizophrenia, schizoaffective disorder, or bipolar I or II disorder

· Substance abuse within 3 months of or substance dependence within 6 months of the screening visit

· MDD with psychotic features, postpartum onset, or seasonal pattern

· Current psychotherapy or had received psychotherapy within 12 weeks of the screening visit

· Patients who posed a serious suicidal or homicidal risk or who had made a suicide attempt

· Patients with an inadequate response to at least 2 consecutive antidepressants from different classes given at adequate doses for an adequate duration for the current episode

· Patients who received electroconvulsive therapy

· Patients who were taking psychotropic drugs and/or migraine medications with a serotonergic mechanism of action

· Patients with known hypersensitivity to SSRIs or 5-HT1a agonists

· Patients with a history of clinically significant cardiac, renal, neurologic, cerebrovascular, hepatic, hematologic, metabolic, or pulmonary disease

· Patients with Sicca syndrome

· Patients who had taken an investigational drug or participated in an investigational drug trial within the past 30 days


Table 3 Mean Change from Baseline to Visit Week (1-8) in the MADRS Score Between Vilazodone and Placeboa

	
	Khan, et al. 7 
	Rickels, et al. 6 

	Visit Week
	Difference
	P Value
	Difference
	P Value

	1
	-0.4
	.35
	-1.7
	.0001

	2
	-1.0
	.09
	-1.7
	.0063

	4
	-1.6
	.05
	-2.9
	.0005

	6
	-2.3
	.02
	-4.1
	<.0001

	8
	-2.9
	.006
	-3.6
	.0007


a Based on mixed-effects model for repeated-measures analyses. 
Table 4 Primary Analysis: Least-Squares Mean (LSM) Change From Baseline in Rating Scores 

	
	Baseline
	Least-Squares Mean Change at Week 8

	
	Vilazodone
	Placebo
	Vilazodone
	Placebo
	P Value

	Scale
	N = 198
	N = 199
	N = 198
	N = 199
	

	MADRS
	30.8 +/- 3.9
	30.7 +/- 3.9
	-12.9 +/- 0.8
	-9.6 +/- 0.8
	.001

	HAM-D-17
	24.8 +/- 2.4
	24.9 +/- 2.4
	-10.4 +/- 0.6
	-8.6 +/- 0.6
	.022

	CGI-I
	…
	…
	2.6 0 +/- 0.1
	3.0 +/- 0.1
	.001

	CGI-S
	4.50 +/- 0.5
	4.40 +/- 0.5
	-1.40 +/- 0.1
	-1.0 +/- 0.1
	.001

	HAM-A
	18.3 +/- 5.1
	18.5 +/- 5.3
	-6.60 +/- 0.6
	-5.1 +/- 0.5
	.045


Table 5 Secondary Analysis: Response at Week 8 for Intention-to-Treat Population, Last-Observation-Carried-Forward Analysis
	
	Vilazodone, N=198
	Placebo, N= 199

	Parameter
	N (%)
	95% CI, %
	N (%)
	95% CI, %
	p Valuea

	MADRS responseb
	80 (40.4)
	33.6 to 47.2
	56 (28.1)
	21.9 to 34.4
	.007

	HAM-D-17 responseb
	88 (44.4)
	37.5 to 51.4
	65 (32.7)
	26.1 to 39.2
	.011

	CGI-I responsec
	95 (48.0)
	41.0 to 54.9
	65 (32.7)
	26.1 to 39.2
	.001


aCochran-Mantel-Haenszel test.

bScore decrease > 50%.

cScore of 1 or 2.

Another study, completed by Khan and associates, evaluated the efficacy of vilazodone and had a very similar design as the study by Rickels et al.  The primary efficacy endpoint was mean change in MADRS total score from baseline to end of treatment (8 weeks). Secondary efficacy endpoints were mean change from baseline to end of treatment in the HAM-D-17 and HAM-D-21, HAM-A, CGI-S, and CGI-I scales; MADRS response (defined as > 50% decrease from baseline); and HAM-D-17 remission (defined as HAM-D-17 score < 7). 
The primary efficacy analysis was conducted in the ITT population (which included all randomly assigned patients receiving study drug with a post baseline efficacy assessment) using the LOCF method. Safety outcomes (population consisted of all patients receiving study drug with a post baseline safety assessment) were summarized by treatment group and study visit using descriptive statistics. 
A total of 659 patients were screened, and 481 patients were randomly assigned to treatment groups (n = 240 for vilazodone [10 mg/day for 7 days, followed by 20 mg/day for the next 7 days, then 40 mg/day] and n = 241 for placebo). Improvements on the MADRS scores were observed for both the vilazodone and placebo group at week 1, however, the difference between groups was not significant (Table 3). Mean change from baseline to week 8 on the MADRS, HAM-D-17, HAM-D-21, HAM-A, CGI-S, and CGI-I scores were significantly greater in the vilazodone group than in the placebo group (Table 6). The mean CGI-I score was significantly improved (lower score) in the vilazodone group compared with the placebo group.  At the end of treatment, MADRS and HAM-D-17 response and remission rates were higher in the vilazodone group than in the placebo group. Response rates for vilazodone on the MADRS and HAM-D-17 were significantly better than with placebo (0.002 and 0.013, respectively). There were no significant differences in remission rates for vilazodone based on the MADRS and HAM-D-17. 

Table 6 Primary Analysis: Least-Squares Mean (LSM) Change From Baseline in Rating Scores
	Least-Squares Mean (SE) Change From Baseline To End of Treatment

	
	Baseline
	LSM Change at Week 8
	P

	
	Vilazodone 

(n = 231)
	Placebo 

(n = 232)
	Vilazodone (n = 231)
	Placebo

(n = 232)
	

	MADRS
	31.9 (3.5)
	32.0 (3.6)
	-13.3 (0.9)
	-10.8 (0.9)
	.009

	HAM-D-17
	25.0 (2.4)
	25.3 (2.6)
	-10.7 (0.7)
	-9.10 (0.7)
	.026

	HAM-D-21
	26.8 (3.0)
	27.2 (3.0)
	-11.6 (0.7)
	-9.90 (0.7)
	.029

	HAM-A
	18.0 (5.3)
	18.1 (5.8)
	-7.00 (0.6)
	-5.70 (0.6)
	.037

	CGI-S
	4.50 (0.5)
	4.50 (0.5)
	-1.40 (0.1)
	-1.10 (0.1)
	.004

	CGI-I
	…
	…
	2.50 (0.1)
	2.80 (0.1)
	.004

	Response and Remission Rates at End of Treatment, n (%)

	
	Vilazodone (n = 231)
	Placebo (n = 232)
	P

	MADRS response
	101 (43.7)
	70 (30.3)
	.002

	MADRS remission
	63.0 (27.3)
	47 (20.3)
	.066

	HAM-D-17 response
	102 (44.2)
	76 (32.9)
	.013

	HAM-D-17 remission
	56.0 (24.2)
	41 (17.7)
	.088


Phase II Efficacy Studies

Major Depressive Disorder:

The efficacy of vilazodone (5 mg/day to 100 mg/day) was evaluated in 5 phase II studies, and 3 of which had active controls. Change from baseline to the end visit on the HAM-D-17 total score was the primary efficacy outcome. The 3 studies with active controls were considered failed and the other two studies were negative for the primary outcome. For the secondary outcome, improvement in MADRS, two of the fixed-dose trials showed a dose response difference between vilazodone and placebo (Table 7). 

Table 7. Secondary Analysis: Least Squares Mean (LSM) Change from Baseline using a Last Observation Carried Forward Approach for Two Fixed-Dose Phase 2 Trials

	
	Difference in MADRS Score (vilazodone—placebo)
	P value

	Trial #246
	
	

	10 mg/d
	-2.3
	.12

	20 mg/d
	-2.8
	.06

	Trial #248
	
	

	5 mg/d
	-0.4
	.73

	10 mg/d
	-1.9
	.16

	20 mg/d
	-2.5
	.06


Long-Term Efficacy Studies
Major Depressive Disorder:

Robinson and colleagues completed a 1-year, open label study assessing the safety and tolerability of vilazodone in patients with MDD and the long-term effectiveness. See Table 8 for study inclusion and exclusion criteria. The study consisted of 3 periods: washout, screening, and 1-year open label treatment with vilazodone. The washout period was 12 weeks for depot neuroleptics, 4 weeks for MAOIs and fluoxetine, and 2 weeks for other antidepressants. Patients were titrated to a recommended vilazodone therapeutic dose of 40 mg daily (10 mg once daily for 7 days, 20 mg daily for the next 7 days, then 40 mg daily for the duration of the study). 

Safety was assessed by adverse events, physical and laboratory evaluations, electrocardiograms (ECGs), and concomitant drug use. The Changes in Sexual Functioning Questionnaire (CSFQ) was used to evaluate sexual function and effectiveness was assessed by the MADRS, CGI-S, and CGI-I scales. Patients were evaluated weekly for the first month, every 2 weeks for the second month, and every 4 weeks thereafter. 

The safety population consisted of those patients receiving study drug with a post baseline safety assessment. No formal hypothesis testing was done for safety or effectiveness measures. 

A total of 616 patients were enrolled and of these, 314 (51%) completed at least 6 months and 254 (41.2%) completed the entire study.  The majority of patients (>90%; n=542) were able to follow the fixed-titration schedule with no dose adjustments. Mean MADRS, CGI-S, and CGI-I scores declined (improved) from baseline to 1 year (Table 9). The long-term efficacy of vilazodone is limited as the only evidence published is this 1-year open label trial that lacks a control group. 

Table 8 Criteria for the MDD Clinical Trials Evaluating Long-Term Efficacy
	Inclusion Criteria

	Exclusion Criteria

	· Age 18-70 years of age with a diagnosis of MDD according to the DSM-IV-TR and confirmed by the Mini International Neuropsychiatric Interview

· > 18 score on the 17-item Hamilton Rating Score for Depression at screening and baseline
	· Patients with schizophrenia, schizoaffective disorder, or bipolar type I or II disorder; substance abuse or dependence (within a year); suicide attempt (within 6 months); or serious suicidal or homicidal risk

· Patients on psychotropic drugs, varenicline, and St. John’s wort

· Patients with a medical condition that might interfere with study participation


Table 9 Mean (SD) Change From Baseline in Rating Scores

	Rating Scores
	Baseline
	Week 8
	Week 24
	1 year

	MADRS
	29.9 (4.5)
	11.4 (7.6)
	8.2 (7.1)
	7.1 (7.4)

	CGI-S
	4.3   (0.5)
	2.5  (1.1)
	…
	1.7 (1.1)

	CGI-I
	3.5  (0.7)
	1.9  (0.9)
	…
	1.4 (0.8)


*SD = standard deviation

Adverse Events (Safety Data) 1, 6,7,9,12

Safety Measures
Sexual Dysfunction:
Changes in Sexual Functioning Questionnaire (CSFQ): A questionnaire (36 items for men and 35 items for women) that measures disease- and medication-related changes in sexual functioning by evaluating current and lifetime sexual functioning.

Arizona Sexual Experience Scale (ASEX): A 5-item scale (range 5 to 30) used to assess sexual dysfunction.

Deaths and Other Serious Adverse Events 

Khan and colleagues reported 5 serious adverse events (angina pectoris, carotid arteriosclerosis, chest pain, cholecystitis, and pneumonia). Rickels and associates reported 6 adverse events occurring in 5 patients (one occurrence of the following: lymphadenopathy, concussion, prostate cancer, suicide attempt; two occurrences of depression). Robinson and colleagues reported 33 serious adverse events occurring in 23 patients (3.8%), most of which were judged as not related to vilazodone; 8 patients had adverse events of either suicidal ideation or behavior. No deaths occurred in these studies. 

Common Adverse Events
Rickels, et al. reported that 19 (9.3%) patients in the vilazodone group and 10 (4.9%) patients in the placebo group discontinued treatment due to adverse events. Adverse events occurred in 164 (80%) patients in the vilazodone group and 130 (63.7%) patients in the placebo group. Sexual dysfunction was evaluated using the ASEX scale. The mean ASEX scores at baseline among men were 15.8 and 16.5 in the placebo and vilazodone groups, respectively, and, among women, the mean baseline ASEX score was 21.2 in both treatment groups. The change from baseline to week 8 was -0.4 to -1.3 for both sexes in both treatment groups indicating slight improvement. 

Kahn et al. reported that 12 patients on vilazodone (5.1%) versus 4 (1.7%) on placebo discontinued treatment due to adverse events. See table 10 for types of adverse events. Sexual dysfunction was evaluated using the CSFQ questionnaire. The mean CSFQ scores at baseline among men were 46.5 and 46.6 in the vilazodone and placebo groups, respectively, and, among women, the mean baseline CSFQ scores were 39.4 and 40.2 in the vilazodone and placebo groups, respectively. Improvement in CSFQ score was observed for both sexes and for both treatment groups (vilazodone versus placebo, CSFQ improved by 0.6 and 1.8 points for men, respectively, and 1.9 and 2.3 points for women, respectively). However, sexual dysfunction adverse events as a whole were more frequent in the vilazodone group, occurring in 21 patients compared to only 1 patient in the placebo group. Decreased libido was the most frequent type of sexual dysfunction reported occurring in 11 vilazodone patients (4.7%) and in no placebo patients. 
Table 10 Most Frequently Reported Adverse Events in Placebo-Controlled Trials
	Adverse event
	Rickels, et al.6
	Kahn, et al.7

	
	Vilazodone
	Placebo
	
	Vilazodone
	Placebo

	Diarrhea
	23.9%
	7.30%
	P < .05
	30.6%
	10.7%

	Nausea
	18.5%
	4.40%
	P < .05
	26%
	5.6%

	Headache
	13.2%
	14.2%
	
	12.8%
	10.3%


Adverse events from a one-year, open-label trial by Robinson et al are reported in Table 11. At least 1 adverse event occurred in 93.8% of patients and, of which, the most frequent being diarrhea, nausea, and headache.  A total of 124 patients (20.7%) discontinued treatment due to adverse events. Nausea (n = 8, 1.3%) and diarrhea (n = 7, 1.2%) were the most common adverse events that led to discontinuation. There were no clinically important changes in physical examination, ECG, or laboratory values. At baseline, mean CSFQ scores for both sexes were indicative of sexual dysfunction (46.9 for men and 38.7 for women) and improved throughout treatment. 

 Table 11 Adverse Events Occurring in > 5% of Patients in the Long-Term Efficacy Trial9
	Adverse Event
	Vilazodone (N = 599), n (%)

	Diarrhea
	214 (35.7)

	Nausea
	189 (31.6)

	Headache
	120 (20.0)

	Upper respiratory tract infection
	82 (13.7)

	Insomnia
	78 (13.0)

	Dry mouth
	66 (11.0)

	Dizziness
	64 (10.7)

	Somnolence
	64 (10.7)

	Abnormal dreams
	62 (10.4)

	Weight increased
	57 (9.5)

	Increased appetite
	54 (9.0)

	Fatigue
	46 (7.7)

	Nasopharyngitis
	45 (7.5)

	Vomiting
	44 (7.3)

	Anxiety
	36 (6.0)

	Urinary tract infection
	35 (5.8)

	Back pain
	33 (5.5)


Table 12 Common Adverse Reactions Occurring > 2% of Vilazodone-Treated Patients and Greater Than Placebo-Treated Patients1
	System Organ Class 
	Vilazodone 

40 mg/day 

N = 436
	Placebo 

N = 433

	Gastrointestinal disorders
	 
	 

	Diarrhea
	28
	9

	Nausea
	23
	5

	Dry mouth
	8
	5

	Vomiting
	5
	1

	Dyspepsia
	3
	2

	Flatulence
	3
	2

	Gastoenteritis 
	3
	< 1

	Nervous system disorders
	 
	 

	Dizziness
	9
	5

	Somnolence
	3
	2

	Paresthesia
	3
	1

	Tremor
	2
	0

	Psychiatric disorders
	 
	 

	Insomnia
	6
	2

	Abnormal dreams
	4
	1

	Libido decreased
	4
	< 1

	Restlessness*
	3
	< 1

	Orgasm abnormal **
	3
	0

	General disorders
	 
	 

	Fatigue
	4
	3

	Feeling jittery
	2
	< 1

	Cardiac disorders
	 
	 

	Palpitations
	2
	< 1

	Musculoskeletal and connective tissue disorders
	 
	 

	Arthralgia
	3
	2
	
	

	Reproductive system and breast disorder
	
	
	
	

	Delayed ejaculation***
	2
	0
	 
	 

	Erectile dysfunction***
	2
	1
	
	

	Metabolism and nutrition disorders
	
	
	
	

	Increased appetite
	2
	1
	 
	 

	
	


*Includes restlessness, akathisia, and restless legs syndrome

**Includes orgasm abnormal and anorgasmia

***Male patients only (Placebo n = 182; Vilazodone n = 170)

Tolerability

In the Khan and colleagues study, a similar number of patients in each group, 19.6% in the vilazodone group and 19.1% in the placebo group, discontinued treatment prematurely (Table 13).  Of those who completed the study, 12 vilazodone patients (5.1%) versus 4 placebo patients (1.7%) discontinued treatment due to adverse events; gastrointestinal events led to treatment discontinuation in 4 vilazodone patients (2 nausea, 1 vomiting, and 1 dyspepsia) and none in the placebo group. 

In the Rickels and associates study, a similar number of patients in each group, 25.9% in the vilazodone group and 24.9% in the placebo group, discontinued treatment prematurely (Table 13). Of those who completed the study, 19 vilazodone patients (9.3%) versus 10 placebo patients (4.9%) discontinued treatment due to adverse effects. 

Table 13 Reasons for Premature Discontinuation in Placebo Controlled Trials
	Reason for Premature Discontinuation
	Khan et al. 
	Rickels et al.

	
	Vilazodone

N = 47 (19.6%)
	Placebo

N = 46 (19.1%)
	Vilazodone

N = 53 (25.9%)
	Placebo

N = 51 (24.9%)

	Lost to Follow-Up
	17
	17
	20 
	18 

	Adverse Events
	12
	4 
	19 
	10

	Withdrew Consent
	11
	11 
	5
	12

	Lack of Efficacy
	3
	7 
	4
	9

	Noncompliance
	3
	5 
	4
	2

	Other
	1
	2 
	1
	0


In the 1-year open label trial by Robinson and associates, 124 patients (20.7%) discontinued treatment due to adverse events and the most frequent being nausea (n = 8, 1.3%) and diarrhea (n = 7, 1.2%).  
Contraindications1

Do not use vilazodone concomitantly with a MAOI or within 14 days of stopping or starting a MAOI.     

Warnings and Precautions1

· Boxed Warning: Increased risk of suicidal thinking and behavior in children, adolescents, and young adults (18 – 24 years) taking antidepressants for MDD and/or other psychiatric disorders.

· Worsening of depression, emergence of suicidal thoughts and/or behavior.

· Development of serotonin syndrome during treatment with vilazodone alone or in combination with other serotonergic drugs such as other antidepressants and triptans. 

· Abnormal bleeding.  Concurrent use with other drugs that affect clotting or increase the risk of bleeding, e.g., NSAIDS, should be used with caution and patients informed of the increased risk and how to respond.

· Activation of mania or hypomania.

· Discontinuation symptoms after stopping serotonergic antidepressants either abruptly or during dose reduction have been reported.

· Hyponatremia has been reported as a result of treatment with SSRIs and SNRIs. Syndrome of inappropriate antidiuretic hormone secretion (SIADH) appears to be the cause. 

Use in Pregnancy – Pregnancy Category C.  

Vilazodone caused some developmental toxicity in rats, but was not teratogenic in rats or rabbits. 

Third trimester exposure of SSRIs have resulted in prolonged hospitalization, respiratory support, and tube feeding for the neonate.  There are no adequate and well-controlled studies of vilazodone in pregnant women so careful consideration should be made when determining if the potential benefits outweigh the potential risks of treatment in pregnant women. 

Use in Breast Feeding – Vilazodone is excreted into the milk of lactating rats. It is unknown as to whether vilazodone is excreted into human breast milk. 

Sentinel Events

No data available. 

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 vilazodone: trazodone, nefazodone. lurasidone
LA/SA for trade name Viibryd: Vivarin

Drug Interactions1

Drug-Drug Interactions

· As with all antidepressants concomitant use with MAOIs is to be avoided.

· Concurrent use with NSAIDs may increase the risk of gastrointestinal bleeding or bleeding in general.  

· Prolonged bleeding times may occur when used with anticoagulants such as warfarin.

· Concomitant use with potent CYP3A4 inhibitors may increase vilazodone’s concentrations. Administration of a strong CYP3A4 inhibitor may increase vilazodone’s plasma concentrations by approximately 50%.  
· Drugs that induce CYP3A4 may reduce vilazodone systemic exposure, however, the effect on plasma concentrations has not been evaluated. 

· Drugs which inhibit other CYP isozymes are not expected to significantly alter vilazodone’s pharmacokinetics.

· Vilazodone is highly bound to protein plasma and may increase the free concentrations of other highly protein bound drugs. 

Drug-Lab Interactions

No drug-lab interactions have been identified.

Acquisition Costs

Table 14 Acquisition Costs of Vilazodone, Sertraline, and Citalopram
	Drug
	Dose
	Cost/Day/Patient ($)
	Cost/Year/Patient ($)

	Vilazodone 
	10 mg once daily
	2.92
	1065.80

	Vilazodone
	20 mg once daily
	2.92
	1065.80

	Vilazodone
	40 mg once daily
	2.92
	1065.80

	Sertraline
	200 mg once daily (2x100mg tabs)
	0.184
	67.16

	Citalopram
	40 mg once daily
	0.038
	13.87


Prices as of January 17, 2012. Prices may not reflect all discounts. Prices are not updated after the monograph is posted.

Pharmacoeconomic Analysis

No pharmacoeconomic data are available.

Conclusions

Vilazodone is the first dual serotonin reuptake inhibitor and 5HT1a receptor partial agonist. Vilazodone has demonstrated superior efficacy when compared to placebo for major depressive disorder. The most frequent adverse effects reported during clinical trials were nausea, diarrhea, and headache. Based on the available data, vilazodone does not offer advantages over the other currently available antidepressants.
It has been hypothesized that, compared to SSRI’s, vilazodone has a faster onset due to its partial agonism at 5HT1a receptors and that it has less sexual dysfunction, however, there is no evidence (i.e, active control trials) to support either of these claims.

No human studies have compared vilazodone to other antidepressants or for other indications besides MDD. Disadvantages of vilazodone include initial dose titration, the need to be taken with food to ensure adequate plasma concentrations, tapering upon discontinuation to prevent withdrawal side effects, and it has not been studied in randomized control trials beyond 8 weeks. 
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