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Executive Summary:  

· Metoclopramide Orally Disintegrating Tablet (ODT) is a new formulation of the antiemetic and prokinetic agent, metoclopramide, and is the first orally disintegrating product to be marketed for both gastroparesis and gastroesophageal reflux disease. 

· It is proposed that the ODT formulation helps to reduce problems associated with the tablet formulation:  dysphagia, odynophagia, nausea, or vomiting and impaired or delayed absorption in patients with severe gastroparesis.
· Because this is a new formulation of a previous product, the FDA did not require studies to show efficacy and the current efficacy data was based on the metoclopramide tablet formulation.  Instead, the FDA only required bioequivalency studies.  The manufacturer also studied the effect of food on the pharmacokinetics of metoclopramide ODT.
· A randomized, two-way crossover study in 44 healthy subjects demonstrated that metoclopramide ODT 10 mg was bioequivalent to metoclopramide hydrochloride 10-mg tablets. 

· A food effect study with 28 healthy subjects demonstrated that, when taken with a high-fat meal, the peak blood level of metoclopramide ODT was reduced, whereas time to peak level was increased.  However, the area under the curve was comparable whether taken with or without food. 

· Because the FDA did not require efficacy studies, the proposed advantages of the ODT formulation cannot be evaluated at this time.
· Metoclopramide ODT should be taken at least 30 minutes prior to food.  
· Like the tablet formulation, metoclopramide ODT contains a black box warning for tardive dyskinesia. Tardive dyskinesia associated with metoclopramide administration for greater than 12 weeks can be irreversible. The risk also increases with total cumulative dose.  Duration of treatment for both gastroparesis and gastroesophageal reflux disease should not exceed 12 weeks.
· Metoclopramide ODT is available in 5-mg and 10-mg orally disintegrating tablets.

· The cost for one treatment period of 12 weeks per patient is $12.26–$18.40 and $250.32–$509.04 for the tablet formulation versus the ODT formulation, respectively.
· Conclusion:  The potential benefits of ODTs — ease of administration without liquid, faster time to absorption in patients with severe gastroparesis, and improved patient compliance — have not been evaluated in comparative clinical studies. A number of issues regarding this product remain unclear because of the lack of clinical studies. However, it may be reasonable to consider metoclopramide ODT after trials of tablet and liquid forms in chronic or subacute diabetic gastroparesis. Metoclopramide ODT has little or no role in the treatment of GERD. 
Introduction

Metoclopramide Orally Disintegrating Tablet (ODT; Metozolv ODT by Salix Pharmaceuticals) was approved on September 8, 2009 for the 4- to 12-week treatment of adults with symptomatic, documented gastroesophageal reflux disease (GERD) who fail to respond to conventional therapy and for the relief of symptoms associated with acute and recurrent diabetic gastroparesis in adults.1 It is the first ODT to be marketed for the treatment of both GERD and diabetic gastroparesis (a lansoprazole orally disintegrating tablet is also available for treatment of GERD only). It is also the fourth metoclopramide formulation to be marketed for these indications (an oral tablet, oral solution, and intravenous solution are also available). The rapidly disintegrating formulation was developed to diminish certain challenges associated with administration of tablet formulations of metoclopramide (i.e., difficulty swallowing in patients with dysphagia, odynophagia, nausea, or vomiting and impaired or delayed absorption in patients with severe gastroparesis.).2 ODT formulations may also improve patient compliance through ease of administration. 

The purpose of this monograph is to (1) evaluate the available evidence of relative safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating metoclopramide ODT 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/Pharmacokinetics

Metoclopramide acts centrally and peripherally to promote gastric emptying and prevent nausea and vomiting.1
The mechanism of action of the gastric emptying effect of metoclopramide is enhanced motility of upper gastrointestinal (GI) tract without stimulating biliary, gastric or pancreatic secretions. It is unknown how this effect occurs, but it is thought to enhance the tissue response to acetylcholine in the upper GI tract.1 
The mechanism of action for the antiemetic effect of metoclopramide is antagonism of dopamine receptors, both centrally and peripherally. At higher doses, metoclopramide has also been found to inhibit dopamine receptors in the chemoreceptor trigger zone (CTZ).1 
Metoclopramide ODT disintegrates on the tongue in a median of 53.5 seconds (mean ± SD, 76.8 ± 110.6 seconds; range of 10 seconds to 14 minutes).1 Pharmacokinetics of metoclopramide ODT are similar to that of metoclopramide hydrochloride tablets, as demonstrated in a randomized, two-way crossover bioequivalence study.3 
Table 1: Pharmacokinetics
	Parameter
	Metoclopramide PO solution
	Metozolv ODT/ metoclopramide tablets
	Metoclopramide IV solution

	Metabolism
	Hepatically via CYP1A2 (minor), CYP2D6 (minor)
	Hepatically via CYP1A2 (minor), CYP2D6 (minor)
	Hepatically via CYP1A2 (minor), CYP2D6 (minor)

	Elimination
	Urine (85%)
	Urine (85%)
	Urine (85%)

	Half-life
	5 to 6 hours
	5 to 6 hours
	5 to 6 hours

	Protein Binding
	~30%
	~30%
	~30%

	Bioavailability
	80% ± 15.5%
	80% ± 15.5%
	100%


Peak plasma concentrations occur at about 1 to 2 hr after a single oral dose. The onset of pharmacological action of metoclopramide is 30 to 60 minutes following an oral dose. The duration of pharmacological effects is 1 to 2 hours. A dose-related duration of action on increasing lower esophageal sphincter tone has been observed with the increase in LESP from a 5-mg dose lasting about 45 minutes and that of a 20-mg dose lasting between 2 and 3 hours. 
There were no studies evaluating whether the faster dissolving metoclopramide ODT resulted in faster onset of clinical effects than the regular tablet in patients with GERD or gastroparesis.
FDA Approved Indication(s) and Off-label Uses

Metoclopramide ODT is FDA-approved for 4- to 12-week therapy for adults with symptomatic, documented gastroesophageal reflux disease who fail to respond to conventional therapy using metoclopramide tablets.1 It is also FDA-approved for the relief of symptoms associated with acute and recurrent diabetic gastroparesis in adults.
Off-label uses for metoclopramide ODT include: idiopathic gastroparesis; postsurgical gastroparesis; prevention of cancer chemotherapy-induced nausea and vomiting; prevention of postoperative nausea and vomiting; nausea and vomiting during pregnancy; dysmotility-like dyspepsia; adjunctive therapy for nausea and vomiting; associated with acute migraine; relief of migraine pain; facilitation of intubation of the small intestine; radiographic examination of the upper gastrointestinal tract; and intractable hiccups.4
Current VA National Formulary Alternatives

Metoclopramide hydrochloride injection — used in acute exacerbations of diabetic gastroparesis.
Metoclopramide tablet and solution — used in chronic/ subacute diabetic gastroparesis. 
Other medications on the formulary that may be considered for off-label use for acute exacerbations of diabetic gastroparesis because of their gastric prokinetic properties include erythromycin powder for injection, azithromycin powder for injection, and bethanechol injection. 
Other medications on the formulary that may be considered for off-label use for chronic/ subacute diabetic gastroparesis include erythromycin suspension, tablet and enteric-coated tablet, azithromycin tablet and suspension, clarithromycin tablet, pyridostigmine tablet and SA tablet, and bethanechol tablet.
Other medications on the VANF for use in gastroesophageal reflux disease include H2-receptor antagonists (famotidine injection, ranitidine tablet and injection), proton pump inhibitors (pantoprazole EC tablet and powder for injection, omeprazole EC capsule), antacids (calcium carbonate tablet and chewable tablet, milk of magnesia liquid, sodium bicarbonate tablet), metoclopramide tablets, liquid and injection, bethanechol  tablet and injection (off-label use), and baclofen tablet and injection (off-label use). 
Dosage and Administration

Gastroesophageal Reflux Disease  

10mg-15mg up to four times daily at least 30 minutes before eating and at bedtime for four to twelve weeks.1
Diabetic Gastroparesis

10mg four times daily at least 30 minutes before eating and at bedtime for two to eight weeks.1
Renal Impairment

In patients with CrCL < 40 mL/min, dose should be initiated at approximately one-half the recommended dose. Dosage may be increased or decreased based on safety and efficacy considerations.
Hepatic Impairment

No dosage reduction is necessary in patients with advanced liver disease as metoclopramide has been used safely in this population.
Important administration instructions:

Metoclopramide ODT must be taken on an empty stomach at least 30 minutes prior to eating as food can decrease the peak concentration and/or delay the time it takes to reach peak concentrations.5
Each dose of metoclopramide ODT should be removed from the packaging just before administration, and tablets should be handled with dry hands and placed on the tongue so as not to come in contact with moisture prior to administration.1 A new tablet should be administered if a dose breaks or crumbles during handling prior to administration.  

Metoclopramide ODT disintegrates on the tongue in approximately one minute and is designed to be taken without requiring liquid.1 The effect of taking metoclopramide ODT with liquid on pharmacokinetics has not been studied and is currently unknown.
Efficacy 

The FDA did not require efficacy studies. The efficacy of metoclopramide ODT was based on studies that evaluated the tablet form.
Adverse Events (Safety Data)

Deaths and Other Serious Adverse Events
Prescribing information for metoclopramide ODT includes a black box warning for tardive dyskinesia. Tardive dyskinesia is a serious and often irreversible movement disorder which manifests as involuntary movements of the face, tongue and extremities. This adverse event is associated with duration of treatment and total cumulative dose.1 
Common Adverse Events

The studies reported similar adverse reactions between metoclopramide ODT and metoclopramide tablets.1 
Table 3: Adverse reactions in bioequivalency and food-effect study in ≥2% of subjects1
	Adverse Reaction
	Metoclopramide ODT

N = 96
	Metoclopramide HCL Tablets

N = 72

	Nausea
	4 (4.2%)
	4 (5.6%)

	Vomiting
	2 (2.1%)
	1 (1.4%)

	Fatigue
	2 (2.1%)
	2 (2.8%)

	Headache
	5 (5.2%)
	3 (4.2%)

	Somnolence
	2 (2.1%)
	2 (2.8%)

	Dizziness
	1 (1.0%)
	3 (4.2%)


Other Adverse Events

Extrapyramidal symptoms can occur when therapy is initiated and typically occur within 24 to 48 hours.1 Drug-induced Parkinsonism has also been reported to occur within the first 6 months of metoclopramide initiation.
Tolerability

No data on tolerability compared to tablet formulation of metoclopramide.
Precautions/Contraindications

Precautions

Tardive dyskinesia

Black box warning for tardive dyskinesia which can be irreversible with metoclopramide use. The recommendation is to not use metoclopramide for longer than 12 weeks and to discontinue the medication immediately if the patient experiences symptoms of tardive dyskinesia.
Extrapyramidal Symptoms(EPS)
Acute dystonic reactions typically these symptoms occur in the first 24 to 48 hours after metoclopramide treatment. Parkinsonian symptoms can occur within the first 6 months after metoclopramide initiation, but sometimes can occur after a longer period of time. These symptoms typically resolve two to three months after discontinuing metoclopramide.
Neuroleptic Malignant Syndrome (NMS)
Reports of NMS are rare, but potentially fatal. Metoclopramide should be discontinued the first sign of NMS symptoms.
Depression

Depression has been associated with metoclopramide use in patients with and without a history of depression. In patients with a prior history of depression, metoclopramide should be used cautiously. There are varying degrees of reported depression, including suicidal ideation.
Hypertension

It has been reported that IV metoclopramide releases catecholamines. Therefore, in patients with pre-existing hypertension, metoclopramide should be used in caution. It is also recommended that if a sudden increase in blood pressure occurs, metoclopramide should be discontinued due to the possibility that the patient has undiagnosed pheochromocytoma.
Congestive Heart Failure with Ventricular Arrhythmia
In patients who are initiated on metoclopramide and experience fluid retention and volume overload, metoclopramide should be discontinued. It has been noted that metoclopramide produces transient increases in plasma aldosterone.
Withdrawal from Metoclopramide

Although rare, patients may experience dizziness, nervousness, and/or headache with metoclopramide discontinuation due to nervous system reactions.
Elderly

Metoclopramide should be used with caution in elderly patients due to increase risk for adverse events associated with its use. Metoclopramide ODT has not been studied significantly in elderly patients ≥ 65 years of age.
Renal insufficiency

Initial reduction in dose to one-half the recommended dosage is recommended in patients with a CrCL < 40 mL/min. Depending on the response and safety, the dosage can be increased or decreased. In patients with NADH-cytochrome b5 reductase deficiency who are taking metoclopramide are at increased risk of developing methemoglobinemia and or sulfhemoglobinemia. 
Pregnancy

Metoclopramide has been studied for teratogenic effects in animals. There were no observed effects. 

Contraindications

Metoclopramide is contraindicated for use in patients with gastrointestinal obstruction, perforation or bleeding, patients with pheochromocytoma, patients with epilepsy, patients with known sensitivity or intolerance to metoclopramide, and patients who are taking other medications that may cause extrapyramidal reactions.1 In patients with epilepsy, there is a risk for increase in seizure frequency and severity. In patients with pheochromocytoma, metoclopramide has the potential to lead to hypertensive crisis which is thought to occur due to the release of catecholamines from the tumor. 
Postmarketing Safety Experience
No data from metoclopramide ODT.
Sentinel Events

No data
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 metoclopramide:  metolazone, metoprolol, metronidazole, methimazole, methocarbamol, methylprednisolone, trimethobenzamide
LA/SA for trade name Metozolv ODT:  metolazone, metronidazole
Table 4: Look-Alike / Sound-Alike Medication Names
	NME Drug Name
	Lexi-Comp
	First DataBank
	USP
	ISMP
	Clinical Judgment

	Metoclopramide 5mg, 10mg ODT

Metozolv ODT
	Metolazone

Metoprolol

Metronidazole

None
	Methimazole

Metolazone

None
	Methocarbamol#

Methylprednisolone#

Metolazone%^#

Metoprolol%^#

Metronidazole%^#*

Trimethobenzamide#

None
	None

None
	Metoclopramide tabs

Metolazone

Metronidazole


%Potential for error; * Error resulted in harm; ^ Actual error but no harm; # Intercepted error
Drug Interactions

Drug-Drug Interactions

Avoid use with antipsychotics, droperidol, promethazine, tetrabenazine, monoamine oxidase inhibitors, insulin, neuroleptics, anticholinergic, narcotic analgesic drugs, and any medication associated with an increase risk of EPS.1
Use in caution with medications absorbed in the stomach, as absorption may be decreased due to the prokinetic property of metoclopramide ODT. In medications that are absorbed in the small intestine, the absorption rate and extent may be increased.1
Avoid use with alcohol due to increase in CNS depression.1
Drug-Lab Interactions

No known.
Drug-Food Interactions

In the food-effect study including 28 patients, it was noted that when metoclopramide ODT was taken after a high-fat meal, peak levels were 17% lower than the patients who fasted over night.5 Time to peak blood levels of metoclopramide increased in patients who ate high-fat meal from 1.75 hours to 3 hours. The area under the curve was similar whether metoclopramide ODT was taken with or without food.
Drug-Disease Interactions
Parkinson’s disease:  metoclopramide use may exacerbate Parkinsonian symptoms in patients with pre-existing Parkinson’s disease.1
Depression:  monitor patients with pre-existing depression for signs of suicidal ideation.1
Hypertension:  metoclopramide has the potential to increase blood pressure and should be used in caution in patients with pre-existing hypertension.1
Congestive Heart Failure and Cirrhosis:  In patients at risk for edema, metoclopramide should be used in caution due to potential for serum aldosterone increases.1
Acquisition Costs

Table 5: National Acquisition Costs
	Drug
	Dose
	Cost/Day/Patient ($)
	Cost/12-wk Treatment Period /Patient ($)
	Cost/Year/Patient ($)

	Metoclopramide 10 mg ODT
	10 – 15 mg PO QID
	2.98 – 6.06
	250.32 – 509.04
	1087.70 – 2211.90

	Metoclopramide 10 mg tablet
	10 – 15 mg PO QID
	0.146 – 0.219
	12.26 – 18.40
	53.29 – 79.94

	Metoclopramide 5mg/5mL solution
	10 – 15 mg PO QID
	0.0583 – 0.0875
	4.90 – 7.35 (cost of 480 mL bottle is 2.80)
	21.28 – 31.94

	Metoclopramide 5mg/mL injection
	10 mg IV over 1-2 minutes for up to 10 days
	0.184
	1.84
	67.16


Lowest VA prices as of 31 January 2012
Pharmacoeconomic Analysis

None available.
Conclusions

The potential benefits of ODTs — ease of administration without liquid, faster time to absorption in patients with severe gastroparesis, and improved patient compliance — have not been evaluated in comparative clinical studies. In addition, metoclopramide ODT has only been studied in healthy volunteers; therefore, its effects in patients with GERD and diabetic gastroparesis are unclear. While the type and incidences of adverse effects appear to be similar to that of metoclopramide tablets, safety of metoclopramide ODT has only been evaluated in studies of up to 24 hours’ duration.  The long-term safety of this product is unknown. 

The clinical effect of changes in peak and time to peak if metoclopramide ODT is taken with meals or snacks is unknown.  Metoclopramide ODT dissolves rapidly on the tongue without need for liquid; however, the effect of taking this formulation with liquid is unknown.  
Results from a bioequivalence study suggest that metoclopramide ODT may be used as an alternative to metoclopramide tablets using the same dosing strategy.  However, there is a much higher drug acquisition cost associated with metoclopramide ODT.
A number of issues regarding the product remain unclear because of a lack of clinical studies. However, it may be reasonable to consider metoclopramide ODT after trials of tablet and liquid forms in chronic or subacute diabetic gastroparesis. Metoclopramide ODT has little or no role in the treatment of GERD.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to January 2011) using the search terms <metoclopramide ODT> and <Metozolv ODT>. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

	Citation
	Fass R, Pieniaszek HJ, Thompson JR.  Pharmacokinetic comparison of orally-disintegrating metoclopramide with conventional metoclopramide tablet formulation in healthy volunteers. Ailment Pharmcol Ther 2009; 30: 301-3063 

	Study Goals
	To evaluate the bioequivalence of 10 mg of conventional metoclopramide tablet and 10 mg of metoclopramide ODT after a single dose in healthy volunteers

	Methods
	Study Design 

Randomized, single-dose, crossover study of healthy volunteers, who fasted for ≥ 10 hours before taking one dose of metoclopramide 10 mg tablet or of metoclopramide ODT 10 mg tablet. Patients took the ODT formulation without water; the tablet formulation was taken with 240 mL of water. After 7 days, the patients switched treatment arms. Pharmacokinetic parameters were measured with a 6 mL blood sample immediately before dosing and at 5, 10, 15, 20, 30, 40, 50, 60, and 90 min and 2, 3, 4, 6, 8, 12, 18 and 24 hours after dosing. For 24 hours after dose administration, patients were monitored for adverse events.
Data Analysis

Descriptive statistics were used for demographics, pharmacokinetic, and safety variables.
An analysis of variance was used to compare the two metoclopramide formulations for pharmacokinetic parameters.
The treatments were considered bioequivalent if the 90% confidence interval (CI) for the ratio of geometric means was within 80% to 125%. 
α = 0.05

	Criteria
	Inclusion criteria

Healthy male and female volunteers

18 – 55 years of age
Body mass index of 18-30 kg/m2
Women of child bearing age who abstained from sexual intercourse or used at least two birth control methods during the study
Exclusion criteria

Known hypersensitivity to any ingredient in the metoclopramide tablet

Psychiatric disorder in the last 2 years or history of chronic infectious disease requiring hospitalization or treatment

Any recent history of GI disease

Presence of a medical condition requiring continuous treatment with prescription drugs or use of pharmacological agents known to induce or inhibit drug metabolizing enzymes (cytochrome P450) within 30 days before dosing

	Results
	44 volunteers received one or two doses of the study medication and were included in the safety analysis
41 volunteers completed the study and were included in the pharmacokinetic analysis and bioequivalence evaluation
32 (78%) of participants were men

Mean age was 30 years (19-54)

Mean BMI was 25 kg/m2 (19-30 kg/m2)
16 of the 44 subjects reported adverse drug events (ADE); total: 9 ODT and 13 tablet; most frequent ADEs were increased blood pressure (2 ODT and 3 tablet) and decreased blood pressure (3 ODT and 2 tablet)
Data analysis

Pharmacokinetic parameters

Parameter
ODT
Tablet
AUClast ng*h/mL
245.7 ± 63.2
254.1 ± 71.4
AUCinf ng*h/mL
267.6 ± 72.6
277.7 ± 85.2
Cmax ng/mL
27.9 ± 7.4
30.4 ± 7.2
Tmax h
1.8 ± 0.8
1.6 ± 1.2
T1/2 h
6.4 ± 1.2
6.2 ± 1.3
Kel 1/h

0.112 ± 0.02
0.115 ± 0.02
Bioequivalence statistics

Parameter

Treatment ratio of log-tranformed Geometric mean pharmacokinetic Parameters, % (90% CI)

AUClast
97.3  (94.6 – 100.2)
AUCinf
97.6  (94.5 – 100.8)
Cmax
91.6  (87.7 – 95.8)
 

	Conclusions
	The authors concluded that metoclopramide ODT is bioequivalent to  conventional metoclopramide tablets.

	Critique
	Strengths:
Cross-over design 

Adequate 7-day washout period

Limitations:
Patient population small
Patient population is not similar to the VA population (healthy volunteers)
Study limited to 24h

Single dose

Only 10mg dose studied


	Citation
	Data on File; Study No. 10743701. A single-dose, randomized, three-period, crossover study to evaluate the effect of fed and fasted conditions on pharmacokinetics in healthy volunteers under fasting (July 2007), Salix Pharmaceuticals, Inc.

	Study Goals
	To evaluate the relative bioequivalence of metoclopramide ODT 10 mg after a high-fat breakfast compared to fasting conditions in healthy volunteers.  Additionally, the relative bioavailability of metoclopramide ODT was compared with metoclopramide tablets when each was taken under fed conditions.

	Methods
	Study Design 

Randomized, single-dose, three-treatment, crossover study of healthy men and women who received (A.) metoclopramide ODT 10 mg after an overnight fast of 10.5 hours (B.) metoclopramide ODT 10 mg after a FDA standardized breakfast after an overnight fast of at least 10 hours, and (C.) metoclopramide tablet 10 mg after FDA standardized breakfast after an overnight fast of at least 10 hours. There was a 7 day washout period between treatments. Blood samples were collected before and at intervals over 24 hours after each dose for metoclopramide plasma concentration. 

Data Analysis

Significance of relative bioavailability of metoclopramide ODT 10 mg taken with or without food was based on confidence intervals of the pharmacokinetic parameters (AUC0-t, AUC0-inf, Cmax, Tmax, Kel, T1/2)
Statistical testing of treatment effects were performed using Analysis of Variance with General Linear Model procedure of SAS with hypothesis testing
α = 0.05
Type III mean square term was used to test sequence effects
Mean square error term was used to test all other main effects and least square means for treatments, differences between adjusted treatment means and standard errors associated with these differences were calculated
Confidence intervals (CI) of 90% were used for comparison of metoclopramide ODT in the fed and fasted tests and the pharmacokinetic parameters
Bioavailability was determined to be unaffected by food if the CI were within 80% and 125%

	Criteria
	Inclusion and Exclusion criteria were not listed in the data on file, but healthy male and female volunteers were included in the study.

	Results
	28 of 30 participants completed at least 2 periods of the study

17 of the 20 participants reported 41 adverse events and all were mild except for 5. The most frequently reported adverse events were nausea (2 ODT, 3 tablet), vomiting (2 ODT), decreased blood pressure (6 ODT), headache (4 ODT, 2 tablet), somnolence (2 tablet), and dizziness (3 tablet).

Data analysis

Pharmacokinetic parameters (no food effect was found if the CI was within 0.8000 – 1.2500*)

Parameter
ODT Fed
ODT Fasted
CI
AUC0-t ng*h/mL
196.22
215.81
0.8644 – 0.9564
AUC0-inf ng*h/mL
217.99
232.87
0.8892– 0.9855
Cmax ng/mL
21.98
26.35
0.7751 – 0.8974*
Parameter
ODT Fed
Tablet Fed
CI
AUC0-t ng*h/mL
203.35
232.39
0.8347 – 0.9173
AUC0-inf ng*h/mL
226.21
251.76
0.8566 – 0.9425
Cmax ng/mL
22.66
29.82
0.7084 – 0.8148*  


	Conclusions
	The authors concluded that there is no food-effect with metoclopramide ODT regardless of fed versus fasted state. Peak plasma concentrations of metoclopramide ODT were decreased 17% after the high-fat meal and 24% when compared with metoclopramide tablets. Both the ODT and tablet metoclopramide formulations were considered to be bioequivalent when compared to each other in the fed state.

	Critique
	Strengths:

Randomized, cross-over design 

Adequate 7-day washout period

Limitations:

Patient population small

Patient population is not similar to the VA population (healthy volunteers)

Study limited to 24h follow-up

Single dose

Only 10mg dose studied

Clinical relevance of decreased Cmax is unclear
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