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ABSTRACT

Gastroesophageal reflux disease is the term used to describe the backflow of stomach contents into the esophagus (GERD). 

Esophagitis and other symptoms that lower quality of life can be brought on by this condition. The most often prescribed drug for 

GERD is proton pump inhibitors (PPIs). It has been demonstrated to improve the quality of life for GERD patients. Proton pump 

inhibitors impede the proton pump, which in turn reduces acid production. Presently, PPIs that are sold commercially come in 

racemic mixtures of isomers S and R, such as omeprazole, pantoprazole, rabeprazole, and lansoprazole. When compared to the 

racemic mixture, PPIs' chiral forms exhibit better pharmacokinetic and metabolic profiles as well as higher therapeutic efficacy. 

The creation of esomeprazole (the omeprazole isomer), S-pantoprazole (the pantoprazole isomer), and dexrabeprazole (the 

rabeprazole isomer) has served as evidence of this. This study compared the effectiveness and safety of proton pump inhibitors that 

are currently prescribed for the treatment of GERD.  
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INTRODUCTION  

A very common digestive disorder, gastroesophageal reflux disease (GERD) is characterized by bothersome symptoms and 

complications that arise from the reflux of stomach contents into the esophagus1,2. Heartburn, regurgitation, dysphagia, and chest 

pain are among the most typical signs of GERD in an individual3,4. The symptoms of dyspepsia include upper abdominal bloating, 

postprandial fullness, early satiety, burning and pain in the epigastrium, nausea, vomiting, and belching5. Non-erosive reflux disease 

(NERD) and erosive GERD are the two forms of the disease. Acid reflux and heartburn are the clinical manifestations of NERD, 

while endoscopic examination can detect mucosal damage in erosive GERD6.  

First-line agents that are recommended for the short- and long-term management of GERD are proton pump inhibitors (PPIs), which 

are the most effective treatment option7. PPIs have been clinically proven to be more effective than histamine-2 receptor antagonists 

(H2RAs) in treating esophagitis and relieving GERD symptoms 8-10. 

 METHODS 

This article will review the efficacy and safety of different proton pump inhibitors in GERD using the keywords in the search engines 

of Pubmed and google, and present a balanced view of the available data.  

EFFECT OF PROTON PUMP INHIBITORS 

Celebi Altay et al. evaluated the impact of 40 mg of esomeprazole, 20 mg of rabeprazole, 30 mg of lansoprazole, and 40 mg of 

pantoprazole on intragastric pH in patients with gastroesophageal reflux disease who are extensive metabolizers. Four treatment 

groups were randomly assigned to patients. On days 1 and 5, the four groups of patients—ten on esomeprazole, eleven on 

Rabeprazole, ten on Lansoprazole, and ten on Pantoprazole—were subjected to an efficacy analysis. The groups' mean percentage 

of time with intragastric Ph>4 on day 1 of PPI treatment was 54%, 58%, 60%, and 35%, respectively; on day 5, these values were 

67%, 60%, 68%, and 59%, respectively. On the first day of treatment, rabeprazole, lansoprazole, and esomeprazole were found to 

be better than pantoprazole. They concluded that, in comparison to the other PPIs tested on the first day of treatment, pantoprazole 
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is a less effective proton pump inhibitor. Esomeprazole exhibited the fastest action when it came to raising the intragastric pH to 

over 4, with lansoprazole and rabeprazole following closely behind 11. 

In a study conducted by Kerstin Rohss et al., it was determined that in patients exhibiting symptoms of gastro-oesophageal reflux, 

rabeprazole 20 mg, pantoprazole 40 mg, and lansoprazole 30 mg were less effective at controlling intragastric acid than omeprazole 

40 mg. Patients with GERD symptoms 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 five days in four randomized 

crossover studies. They came to the conclusion that, in patients exhibiting symptoms of GERD12, rabeprazole 20 mg, pantoprazole 

40 mg, lansoprazole 30 mg, and omeprazole 20 mg all provided less acid control and did not sustain intragastric pH greater than 4 

for as long12.  

After standard dosages of esomeprazole, lansoprazole, omeprazole, pantoprazole, and rabeprazole, Miner P Jr. aimed to assess and 

compare intragastric pH. In 34 Helicobacter pylori-negative patients with symptoms of gastroesophageal reflux disease who were 

between the ages of 18 and 60, this randomized, open-label, comparative five-way crossover study assessed the 24-hour intragastric 

pH profile of oral esomeprazole 40 mg, lansoprazole 30 mg, omeprazole 20 mg, pantoprazole 40 mg, and rabeprazole 20 mg once 

daily. The standard doses of lansoprazole, omeprazole, pantoprazole, and rabeprazole were found to be less effective in controlling 

gastric acid at steady state in patients exhibiting symptoms of gastroesophageal reflux disease than Esomeprazole at 40 mg once 

daily13.  

EFFECT ON GERD 

A Randomized Placebo-Controlled N-of-1 Trial: The Impact of Proton Pump Inhibitor in the Treatment of Gastroesophageal Reflux 

Disease was carried out by Fernando Sierra-Arango and colleagues. A 58-year-old man with a body mass index of 26 kg/m2 who 

was not obese and had no history of alcohol or tobacco use was included in this study. A 40 mg dose of esomeprazole administered 

in the morning and at night 30 minutes before meals, or a placebo administered in the morning and at night 30 minutes before meals, 

were the two treatments administered to the chosen patient. There were six distinct treatment determinations examined, and twelve 

pairs of one-week periods totaling twenty-four weeks were conducted. A two-day washout period using alginate 10 ml every 12 

hours was added to each period, for a total of 29 weeks of treatment. During the six months of the study, they discovered that the 

patient's GERD symptoms did not significantly improve with an increased oral esomeprazole dosage14.  

The CYP2C19 genotype was found to have a greater influence on the acid-inhibitory effect and kinetics of pantoprazole than 

esomeprazole15 in a study by Hunfeld et al. The acid-inhibitory effects of rabeprazole were found to be less affected by the CYP2C19 

genotype than by lansoprazole and omeprazole16 in a study recently published by Sugimoto et al. A study on the effects of 

intravenous esomeprazole 40 mg versus pantoprazole 40 mg on the intragastric pH over a 24-hour period in healthy adults was 

carried out by Dirk Hartmann et al. Researchers discovered that esomeprazole 40 mg given intravenously produces an intragastric 

acid control that is both quicker and more noticeable than pantoprazole 40 mg given intravenously17. 

To investigate intragastric acidity during treatment with either pantoprazole 40 mg twice a day or esomeprazole 40 mg twice a day, 

S. Miehlke et al. carried out a randomized, two-way crossover study. They discovered that in comparison to pantoprazole 40 mg 

twice a day, esomeprazole 40 mg twice a day offers superior and more reliable intragastric acid control18. Their findings also hold 

for crossover studies, which consistently demonstrate that esomeprazole 40 mg once daily significantly reduces the production of 

intragastric acid at a level greater than that of omeprazole 20 and 40 mg, lansoprazole 30 mg, pantoprazole 40 mg and rabeprazole 

20 mg19-22. 

According to these studies, esomeprazole 40 mg once daily produces an intragastric pH > 4 for roughly 15 hours out of every 24 

hours when taken in a steady state. However, only roughly half of the subjects were able to effectively control the intragastric pH 

for more than 16 hours with esomeprazole at the standard dosage 23. This may be the cause of the observation that, following 8 

weeks of esomeprazole treatment, 10-15% of patients with severe erosive oesophagitis do not heal24-27.  

Johnson, D. A., and others The chosen treatment determines the response to acid suppression. Compared to all other regimens 

studied, esomeprazole 40 mg twice daily offered superior control of intragastric pH. On the other hand, esomeprazole 40 mg once 

daily outperformed lansoprazole 30 mg twice daily and was comparable to both28. Standard doses of rabeprazole, omeprazole, 

lansoprazole, and pantoprazole were found to provide fewer mean hours in a 24-hour period with pH above prespecified thresholds 

(between 2.0 and 6.0) in a five-way crossover study29. If a patient's symptoms don't improve after taking PPIs, the doctor might 

decide to increase the dosage instead of switching to a different drug. It is both clinically and financially successful to move from 

twice-daily PPIs to once-daily esomeprazole30.  
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CONCLUSION 

This study highlights the varied efficacy and safety profiles of different proton pump inhibitors (PPIs) in treating gastroesophageal 

reflux disease (GERD). The findings consistently demonstrate that esomeprazole, particularly at a dosage of 40 mg, offers superior 

control over intragastric pH compared to other PPIs such as pantoprazole, omeprazole, and rabeprazole. While esomeprazole shows 

greater efficacy in maintaining a higher intragastric pH over extended periods, some patients with severe GERD may still experience 

suboptimal responses, indicating a potential need for adjusted dosing or alternative treatment strategies. Ultimately, the choice of 

PPI and its dosing should be carefully tailored to the individual patient’s needs to optimize therapeutic outcomes. 
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