Esomeprazole
(Nexium()

Classification:  
Proton Pump Inhibitor
Pharmacology:  
Esomeprazole is a proton pump inhibitor that suppresses gastric acid secretion by specific inhibition of the H+/K+-ATPase in the gastric parietal cell. The S- and R-isomers of omeprazole are protonated and converted in the acidic compartment of the parietal cell forming the active inhibitor, the achiral sulphenamide.  Esomeprazole is the S- isomer of omeprazole.  By acting specifically on the proton pump, esomeprazole blocks the final step in acid production, thus reducing gastric acidity. This effect is dose-related up to a daily dose of 20 to 40 mg and leads to inhibition of gastric acid secretion.
Pharmacokinetics:


Absorption: After oral administration: peak plasma levels (Cmax) occur at approximately 1.5 hours (Tmax). The Cmax increases proportionally when the dose is increased, and there is a three-fold increase in the area under the plasma concentration-time curve (AUC) from 20 to 40 mg. At repeated once-daily dosing with 40 mg, the systemic bioavailability is approximately 90% compared to 64% after a single dose of 40 mg. The AUC after administration of a single 40 mg dose of esomeprazole is decreased by 43% to 53% after food intake compared to fasting conditions. Esomeprazole should be taken at least one hour before meals. 

Distribution:  97% bound to plasma proteins. Volume of distribution at steady state is approximately 16 L.
Metabolism:  Hepatic via CYP2C19 and 3A4 enzymes to hydroxyl, desmethyl, and sulfone metabolites (all inactive)
Excretion:  Half life elimination is approximately 1 to 1.5 hours. Less than 1% of parent drug is excreted in the urine. Approximately 80% of an oral dose of esomeprazole is excreted as inactive metabolites in the urine, and the remainder (20%) is found as inactive metabolites in the feces.


Indications:

· Treatment of Gastroesophageal Reflux Disease (GERD)
· Risk Reduction of NSAID-Associated Gastric Ulcer
· H. pylori Eradication to Reduce the Risk of Duodenal Ulcer Recurrence
· Pathological Hypersecretory Conditions Including Zollinger-Ellison Syndrome
Contraindications and Precautions:

· Hypersensitivity to esomeprazole, substituted benzimidazoles (ie, lansoprazole, omeprazole, pantoprazole, rabeprazole, or any component of the formulation
· Atrophic gastritis may occur
· Severe liver dysfunction may require dosage reductions
· Safety and efficacy of I.V. therapy >10 days have not been established; transition from I.V. to oral therapy  as soon as possible
· Pregnancy Category B
Dosage per prescribing information:
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Interactions:                                                                                                                            Concomitant use of antiretrovirals such as atazanavir and nelfinavir with proton pump inhibitors is not recommended, as proton pump inhibitors interfere with antiretroviral therapy. Co-administration of atazanavir with proton pump inhibitors is expected to substantially decrease atazanavir plasma concentrations and may result in a loss of therapeutic effect and the development of drug resistance. Co-administration of saquinavir with proton pump inhibitors is expected to increase saquinavir concentrations, which may increase toxicity and require dose reduction. Esomeprazole inhibits gastric acid secretion. Therefore, esomeprazole may interfere with the absorption of drugs where gastric pH is an important determinant of bioavailability (e.g., ketoconazole, atazanavir, iron salts, and digoxin). Esomeprazole is extensively metabolized in the liver by CYP 2C19 and CYP 3A4. In vitro and in vivo studies have shown that esomeprazole is not likely to inhibit CYPs 1A2, 2A6, 2C9, 2D6, 2E1, and 3A4. No clinically relevant interactions with drugs metabolized by these CYP enzymes would be expected. Drug interaction studies have shown that esomeprazole does not have any clinically significant interactions with phenytoin, warfarin, quinidine, clarithromycin, or amoxicillin. However, post-marketing reports of changes in prothrombin measures have been received among patients on concomitant warfarin and esomeprazole therapy. Patients treated with proton pump inhibitors and warfarin concomitantly may need to be monitored for increases in INR and prothrombin time. Esomeprazole may potentially interfere with CYP 2C19 (moderate inhibitor), the major esomeprazole metabolizing enzyme. Coadministration of esomeprazole 30 mg and diazepam, a CYP 2C19 substrate, resulted in a 45% decrease in clearance of diazepam.  Concomitant administration of esomeprazole and a combined inhibitor of CYP 2C19 and CYP 3A4, such as voriconazole, may result in more than doubling of the esomeprazole exposure. Recent data suggest higher rates of adverse cardiovascular events in patients on proton pump inhibitors and clopidogrel, in comparison to patients on clopidogrel only. Both drugs are metabolized by similar pathways of the cytochrome P450 system (3A4, 2C19), so proton pump inhibitors may inhibit the metabolism of clopidogrel to its active metabolite.
Adverse Reactions/Side Effects:  

Adverse reactions (≥10% incidence): headache
Adverse reactions (1% to 10% incidence): hypertension, chest pain, dizziness, anxiety, insomnia, pyrexia, fatigue, rash, hypercholesterolemia, flatulence, diarrhea, abdominal pain, nausea, dyspepsia, gastritis, constipation, vomiting, urinary tract infection, increased transaminases, arthralgia, respiratory infection, viral infection, flu like syndrome
Costs and Monitoring:
Susceptibility testing recommended in patients who fail H. pylori eradication regimen; monitor for rebleeding in patients with peptic ulcer bleed
Costs of oral esomeprazole:
Esomeprazole 20 mg capsule: $4.35/unit cost
Esomeprazole 40 mg capsule: $4.35/unit cost
Esomeprazole for oral suspension 10 mg: $4.35/unit cost
Esomeprazole for oral suspension 20 mg: $4.35/unit cost
Esomeprazole for oral suspension 40 mg: $4.35/unit cost
Costs of other oral PPIs currently on formulary:
Lansoprazole 15 mg capsule: $1.93/unit cost
Lansoprazole 30 mg capsule: $1.82/unit cost
Omeprazole 20 mg capsule: $0.15/unit cost
Omeprazole 10 mg capsule: $0.26/unit cost
Omeprazole 40 mg capsule: $0.34/unit cost
Pantoprazole 20 mg tablet: $2.20/unit cost
Pantoprazole 40 mg tablet: $2.26/unit cost
Comparative Daily Cost of Capsule/Tablet Forms:

Esomeprazole 20 mg oral daily cost: $4.35
Esomeprazole 40 mg oral daily cost: $4.35
Esomeprazole 80 mg oral daily cost: $8.69
Lansoprazole 15 mg oral daily cost: $1.93
Lansoprazole 30 mg oral daily cost: $1.82
Lansoprazole 60 mg oral daily cost: $3.64
Omeprazole 20 mg oral daily cost: $0.15
Omeprazole 40 mg oral daily cost: $0.34
Omeprazole 60 mg oral daily cost: $0.45
Pantoprazole 20 mg oral daily cost: $2.20
Pantoprazole 40 mg oral daily cost: $2.26
Pantoprazole 80 mg oral daily cost: $4.53
Product Identification:                                                                                                                                                                                                  NEXIUM Delayed-Release Capsules, 20 mg - opaque, hard gelatin, amethyst colored capsules with two radial bars in yellow on the cap and NEXIUM 20 mg in yellow on the body. NDC 00186-5020-31                                                                                                                                                                                                            NEXIUM Delayed-Release Capsules, 40 mg - opaque, hard gelatin, amethyst colored capsules with three radial bars in yellow on the cap and NEXIUM 40 mg in yellow on the body. NDC 00186-5022-28                                                                                                                                       NEXIUM For Delayed-Release Oral Suspension, 10 mg, 20 mg or 40 mg - unit dose packet containing a fine yellow powder, consisting of white to pale brownish esomeprazole granules and pale yellow inactive granules. 10 mg NDC 00186-4010-01, 20 mg NDC 00186-4020-01, 40 mg NDC 00186-4040-01
Efficacy:

Comparison of intragastric acid control with other PPIs:

In order to keep these studies in perspective, relative AUC differences between omeprazole and esomeprazole should be considered.  Esomeprazole is the S-isomer of omeprazole and has a 2-fold higher AUC than omeprazole.  Thus, comparing gastric acid suppression with esomeprazole 40 mg vs. omeprazole 20 mg does not seem to be a reasonable comparative dose.  In four randomized crossover studies, patients with symptoms of GERD received once-daily treatment with esomeprazole 40 mg or lansoprazole 30 mg (study A), omeprazole 20 mg (study B), pantoprazole 40 mg (study C) and rabeprazole 20 mg (study D) for 5 days. Continuous 24-h intragastric pH recording was performed on days 1 (except study B) and 5. Percentage of time over 24 h with intragastric pH greater than 4, 24-h median pH and the proportion of patients with pH greater than 4 for greater than or equal to 12 h and 16 h during the 24-h recording periods were investigated. In all four studies, esomeprazole 40 mg OD maintained intragastric pH greater than 4 for a significantly higher mean percentage of the 24-h period compared with all other proton pump inhibitors (PPIs) on days 1 and 5. 
Comparison of efficacy with other PPIs:

Two studies examined esomeprazole vs. omeprazole with a primary outcome measure of healed esophagitis at week 8.  The first study found the 8 week healing rate for esomeprazole 40 mg 94.1%, esomeprazole 20 mg 89.9% and omeprazole 20 mg 86.9% (n=1960).  The second study found the 8 week healing rate for esomeprazole 40 mg 93.7% and omeprazole 20 mg 84.2% (n=2425).  Both of these studies found statistical significance between esomeprazole and omeprazole; however, clinical significance and dosing schemes utilized need to be considered as well.  In the first study secondary outcome measures of healing rates at week 4, heartburn resolution at week 4, time to first resolution and time to sustained resolution did not meet statistical significance for esomeprazole 20 mg vs. omeprazole 20 mg, but did reach clinical significance for esomeprazole 40 mg vs. omeprazole 20 mg.   Another study examined esomeprazole 40 mg vs. lansoprazole 30 mg with a primary efficacy endpoint of healing of erosive esophagitis by week 8 (n=5241).  Healing rates for esomeprazole 40 mg were 92.6% and 88.8% for lansoprazole 30 mg at week 8, which reached statistical significance.  A fourth trial enrolled patients with endoscopically verified reflux esophagitis and history of heartburn and treated them with esomeprazole 40 mg for 4-8 weeks; those that were healed and symptom free (n=1236) were then randomized to receive 6 months of esomeprazole 20 mg or lansoprazole 15 mg once daily.  The proportion of patients maintaining remission were 83% for esomeprazole and 74% for lansoprazole over 6 months of therapy (p<0.0001).  Comparative clinical studies with other PPIs utilized the higher dose of esomeprazole (40 mg vs. 20 mg) except for one trial vs. omeprazole.  In the study utilizing the lower dose, the difference between therapies was negligible although still reached statistical significance likely due to the large number of participants. 
Healing of Erosive Esophagitis: The healing rates of esomeprazole 40 mg, esomeprazole 20 mg, and omeprazole 20 mg (the approved dose for this indication) were evaluated in patients with endoscopically diagnosed erosive esophagitis in four multicenter, double-blind, randomized studies. In these four studies, the range of median days to the start of sustained resolution (defined as 7 consecutive days with no heartburn) was 5 days for esomeprazole 40 mg, 7 to 8 days for esomeprazole 20 mg and 7 to 9 days for omeprazole 20 mg. There are no comparisons of 40 mg of esomeprazole with 40 mg of omeprazole in clinical trials assessing either healing or symptomatic relief of erosive esophagitis. In addition, these studies looked at safety. The most frequently occurring adverse reactions (≥1%) in all three groups were headache (5.5, 5.0, and 3.8, respectively) and diarrhea (no difference among the three groups). Nausea, flatulence, abdominal pain, constipation, and dry mouth occurred at similar rates among patients taking esomeprazole or omeprazole.
Long-Term Maintenance of Healing of Erosive Esophagitis: 
Two multicenter, randomized, double-blind placebo-controlled 4-arm trials were conducted in patients with endoscopically confirmed, healed erosive esophagitis to evaluate esomeprazole 40 mg, 20 mg, 10 mg, or placebo once daily over six months of treatment. No additional clinical benefit was seen with esomeprazole 40 mg over esomeprazole 20 mg. Patients remained in remission significantly longer and the number of recurrences of erosive esophagitis was significantly less in patients treated with esomeprazole compared to placebo. In both studies, the proportion of patients on esomeprazole who remained in remission and were free of heartburn and other GERD symptoms was well differentiated from placebo. In a third multicenter open label study of patients treated for 12 months with esomeprazole 40 mg, the percentage of patients that maintained healing of erosive esophagitis was 93.7% for six months and 89.4% for one year
Symptomatic Gastroesophageal Reflux Disease (GERD): 

Two multicenter, randomized, double-blind, placebo-controlled studies were conducted in patients comparing four weeks of treatment with esomeprazole 20 mg or 40 mg once daily versus placebo for resolution of GERD symptoms. The percentage of patients that were symptom-free of heartburn was significantly higher in the esomeprazole groups compared to placebo at all follow-up visits (Weeks 1, 2, and 4). No additional clinical benefit was seen with esomeprazole 40 mg over esomeprazole 20 mg.
Eradication of H. pylori  in Patients with Duodenal Ulcer Disease :
Triple Therapy (esomeprazole/amoxicillin/clarithromycin): Two multicenter, randomized, double-blind studies were conducted using a 10 day treatment regimen. The first study compared esomeprazole 40 mg once daily in combination with amoxicillin 1000 mg twice daily and clarithromycin 500 mg twice daily to esomeprazole 40 mg once daily plus clarithromycin 500 mg twice daily. The second study compared esomeprazole 40 mg once daily in combination with amoxicillin 1000 mg twice daily and clarithromycin 500 mg twice daily to esomeprazole 40 mg once daily. H. pylori eradication rates at 4 weeks post-therapy were significantly higher in the esomeprazole plus amoxicillin and clarithromycin group than in the esomeprazole plus clarithromycin or esomeprazole alone group. The percentage of patients with a healed baseline duodenal ulcer by 4 weeks after the 10 day treatment regimen in the esomeprazole plus amoxicillin and clarithromycin group was 75% and 57% respectively.
Pathological Hypersecretory Conditions Including Zollinger-Ellison Syndrome 
In a multicenter, open-label dose-escalation study of patients with pathological hypersecretory conditions, such as Zollinger-Ellison Syndrome, esomeprazole significantly inhibited gastric acid secretion. Initial dose was 40 mg twice daily in 19/21 patients and 80 mg twice daily in 2/21 patients. Total daily doses ranging from 80 mg to 240 mg for 12 months maintained gastric acid output below the target levels of 10 mEq/h in patients without prior gastric acid-reducing surgery and below 5 mEq/hr in patients with prior gastric acid-reducing surgery. At the Month 12 final visit, 18/20 (90%) patients had Basal Acid Output (BAO) under satisfactory control (median BAO = 0.17 mmol/hr). Of the 18 patients evaluated with a starting dose of 40 mg twice daily, 13 (72%) had their BAO controlled with the original dosing regimen at the final visit.
Conclusions:

Comparative esophagitis clinical studies utilized the higher dose of esomeprazole (40 mg vs. 20 mg) with the exception of one trial.  In the study utilizing the lower dose of esomeprazole, the difference in healing rate of esophagitis between esomeprazole 20 mg and omeprazole 20 mg therapies was negligible, although still reached statistical significance likely due to the large number of participants.  Studies comparing esomeprazole 40 mg to other PPIs with regard to inhibitory effect on acid secretion found a stronger inhibitory effect; however, the comparative doses used for esomeprazole vs. other PPIs are questionable.  Studies demonstrating an important clinical vs. statistical advantage of esomeprazole over other PPIs are lacking.  Side effects in clinical studies are, in general, mild and similar between PPIs, with perhaps a slightly higher incidence of headache with esomeprazole.  Esomeprazole is not currently available as a generic, and is much more expensive than other PPIs currently available on the formulary, which include omeprazole, pantoprazole, and lansoprazole. 
Recommendation:

Not recommended for addition to the formulary at this time.
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