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Abstract
Dexlansoprazole modified release (MR) is an R-enantiomer of lansoprazole and a new-generation proton pump inhibitor ex-

hibiting high efficacy in the treatment of symptoms and lesions associated with erosive oesophagitis caused by gastroesophageal 
reflux disease (GERD). The dual release of the active ingredient – in the duodenum and the small intestine – makes it possible 
to achieve two peak concentrations at various times, within two and five hours of administration. Dexlansoprazole MR ensures 
the longest maintenance of drug concentration in the plasma of all known proton pump inhibitors, and the longest proton pump 
inhibitory effect. The basic indications for the drug include all forms of gastroesophageal reflux disease, especially with night-
time heartburn and sleep disorders resulting from GERD. Dexlansoprazole can be taken regardless of meal times. It has a good 
safety profile and carries a low risk of adverse interactions with other drugs.

Introduction
Proton pump inhibitors (PPI), used in the treatment 

of hydrochloric acid-related diseases, are currently 
among the most commonly prescribed drugs world-
wide. Their popularity stems from the high efficacy in 
inhibiting gastric acid secretion, selectivity of action 
and few adverse reactions. The discovery of PPIs rad-
ically changed the therapeutic approach to diseases 
caused by excessive secretion of acidic gastric juices. At 
present, PPIs are the most widely used and the strong-
est-acting antisecretive drugs. High efficacy in inhibiting 
the production of gastric hydrochloric acid stems from 
the effect of PPIs on basic and stimulated secretion [1].

The mechanism of action of PPIs is based on in-
hibiting the activity of the enzyme hydrogen/potassi-
um adenosine triphosphatase (H/K ATPase) called the 
proton pump and found in parietal cells of the gastric 
mucosa. H/K ATPase is involved in the secretion of hy-
drochloric acid, hydrolyzing ATP and exchanging H+ ions 
from the cytoplasm for K+ ions in the secretory cana-
liculus, which results in HCl secretion into the gastric 
lumen [1–3]. Proton pump inhibitors are benzimidazole 
compounds and occur in the form of pro-drugs. All pro-
ton pump inhibitors demonstrate a high degree of acti-
vation in the acidic environment. After passing through 

the liver and reaching the gastric parietal cells activated 
by a meal, PPIs undergo protonation in the acidic pH 
environment, followed by conversion to sulphenamide 
which represents the active form of the drug. Sulphena-
mide inhibits the activity of the proton pump and hence 
the transport of hydrogen ions into the gastric lumen 
via covalent binding to the SH groups of the cysteine 
residues of H/K ATPase.

Indications for proton pump 
inhibitors therapy 

Proton pump inhibitors are widely used in the ther-
apeutic management of hydrochloric acid-related dis-
eases, including the treatment of symptoms and healing 
of erosive oesophagitis, treatment of complications and 
prevention of gastroesophageal reflux disease (GERD) 
recurrence, therapy of peptic ulcer disease, eradication 
of Helicobacter pylori bacteria, functional dyspepsia, 
prevention and healing of gastroduodenal mucosal in-
jury induced by nonsteroidal anti-inflammatory drugs 
(NSAIDs) and in Zollinger-Ellison syndrome and systemic 
mastocytosis. In addition to the indications listed above, 
PPIs are also used in other clinical conditions, e.g. in the 
pharmacotherapy of non-variceal upper gastrointesti-
nal bleeding, prevention of aspiration pneumonia, and 
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in intensive care units (ICU) to prevent stress-related 
mucosal damage (SRMD) in severely ill patients [4–6]. 

The first proton pump inhibitor and the prototype 
drug for other PPIs is omeprazole, which has been on 
the pharmaceutical market since 1989. Since that time, 
other proton pump inhibitors have also been succes-
sively incorporated into clinical practice, including lan-
soprazole, rabeprazole and pantoprazole. The PPIs enu-
merated here are racemic mixtures of enantiomers, i.e. 
optical right- and left-handed isomers [3]. The year 2001 
saw the market launch of esomeprazole, the first inhib-
itor produced in the form of an optical isomer and be-
ing a left-handed (S)-isomer of omeprazole. The newest 
drug in this class, which has been available for hypose-
cretory treatment since 2009 in the USA and since 2015 
in Poland (the second country in Europe after Switzer-
land) is dexlansoprazole, a right-handed (R)-isomer of 
lansoprazole marketed under the brand name Dexilant.

Characteristics and pharmacological 
properties of dexlansoprazole

Due to its unique formula, dexlansoprazole can be 
referred to as a new-generation proton pump inhibitor. 
A modification of the chemical structure and pharma-
ceutical form of the drug has improved its bioavaila-
bility and metabolism, and the efficiency of inhibiting 
the proton pump function in the parietal cells of the 
gastric mucosa. The pharmaceutical form of dexlanso-
prazole is based on the unique technology of modified 
dual release. The active ingredient is released in two 
phases at different pH values and with a time interval. 
Consequently, the drug achieves two peak concentra-
tions in the blood, and the total serum concentration 
of dexlansoprazole is three times higher than that of 
the left-handed enantiomer. Also, dexlansoprazole has 
a lower elimination rate than S-lansoprazole and per-
sists longer in the serum. It inhibits acid secretion for 
a longer period, and its AUC (area under the curve) val-
ues are 3–5 times higher than those determined for the 
racemic mixture or the left-handed isomer [7–10]. The 
active ingredient in the form of two types of granules 
is released from a Dexilant capsule twice, at different 
pH values. One part, representing 25% of the drug dose, 
is released at the pH level of 5.5 in the proximal duo-
denum. The remaining part (75%) are released in the 
distal small intestine, where the pH is 6.75. This dual 
release mechanism makes it possible to achieve two 
peak serum concentrations of the drug: one within 1–2 h 
and the other within 4–5 h after administration. Con-
sequently, dexlansoprazole modified release ensures 
the longest period of drug retention in the circulation 
and the most powerful inhibitory effect on the proton 
pump of all available proton pump inhibitors [8, 9, 11]. 

As is commonly known, all PPIs used to date required 
compliance with a defined time interval. The drug had 
to be taken 30–60 min before a meal, so that after be-
ing absorbed from the gastrointestinal tract and passing 
through the hepatic enzymatic system it can reach active 
(meal-activated) proton pumps in order to inhibit their 
function in the most effective manner possible. In this re-
spect, dexlansoprazole is an exceptional drug because it 
relieves patients of the need to maintain a strict regime 
with regard to meal times and drug intake at specific 
times in relation to meals, and drug efficacy is independ-
ent of these factors [12–14]. It is a widely recognized fact 
that patients fail to adhere to therapy and insufficiently 
comply with recommendations which make drug-taking 
times conditional on meal times and require an appro-
priate interval between them. Only about 40% take PPIs 
in line with recommendations, which results in weaker 
inhibition of acid secretion and represents one of the 
causes of therapeutic failure [15, 16]. It is also associated 
with the observed difference in PPIs  efficacy  between 
clinical trials  and daily practice. The participants of clin-
ical trials are a selected group of patients whose thera-
py method can not be transposed to everyday practice. 
The  significant factor influencing the efficacy of classic 
proton pump inhibitors is closely monitoring the time 
the administration  and usage of drugs in clinical trials.

As a result, the efficacy of treatment in clinical tri-
als is much higher than in daily practice. Therefore, an 
essential advantage of improving cooperation (compli-
ance) of the patients and the effectiveness of the ther-
apy is the fact that the administration of Dexialnt  after 
or before breakfast, lunch, dinner or evening snack has 
no clinically significant effect on intragastric  pH control  
during the day.

The mean percentages of time during which the pH 
level in the stomach was > 4 over a 24-hour period after 
drug intake were 71%, 74%, 70% and 64%, respectively, 
for the regimens of taking the drug before the meals 
listed above. As a result, dexlansoprazole maintains ap-
propriate plasma concentrations and a therapeutic ef-
fect for a longer period than PPIs with a single release 
mechanism, and the efficacy of Dexilant is independent 
of meal times [13, 14].

The effectiveness of the suppressing effect pro-
duced by a proton pump inhibitor upon hydrochloric 
acid secretion is expressed by the time during a 24-hour 
period when the intragastric pH level can be maintained 
above 4 because then the activity of pepsin – previously 
activated from pepsinogen in the acidic environment 
– radically drops and remains at a minimum level. The 
elimination of the destructive effect of pepsin in the 
increasing pH environment supports the healing of 
morphological features of mucosal damage in the upper 
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gastrointestinal tract (erosions and ulcers) and removes 
subjective symptoms [1, 2].

Dexlansoprazole in the treatment  
of gastroesophageal reflux disease

At present, the basic indication for using dexlan-
soprazole is gastroesophageal reflux disease in all 
its forms, i.e. non-erosive reflux disease (NERD) with 
symptoms present during the day or at night causing 
sleep disorders, and erosive oesophagitis of all severity 
grades. A particularly intensive treatment suppressing 
the secretion of gastric acid is necessary in patients with 
severe erosive oesophagitis (grades C and D according 
to the Los Angeles classification, in which coalescing ep-
ithelial erosions involve a considerable part or the entire 
oesophageal circumference). Healing such severe lesions 
requires a powerful suppressive effect on the secretion 
of acidic gastric juice using fixed therapeutic doses in 
maintenance treatment, because the incidence of re-
currence of erosive oesophagitis in this form of GERD 
exceeds 90% during 6 months [2, 12, 16, 17].

It is known that some GERD patients (17–35%) treat-
ed with omeprazole or other proton pump inhibitors 
continue experiencing symptoms of the disease [17–20]. 
Studies show that up to 35.4% of patients and 34.8% 
of physicians are not fully satisfied with the outcome of 
treatment based on traditional PPIs [21]. The resistance 
to hyposecretory treatment can arise from a variety of 
factors. Some of them are physician-related (incorrect 
diagnosis, inappropriate drug dose, insufficiently long 
treatment), others – patient-related (lack of compliance, 
genotypic differences determining drug metabolism), 
and yet others – drug-related (duration of maintaining 
gastric pH above 4). One of the causes underlying the 
inefficacy of PPIs in the treatment of GERD can also 
be non-acidic reflux or nocturnal acid breakthrough in 
the stomach accompanied by sleep disorders [22, 23]. 
Another problem relates to inappropriate diagnosis, 
with GERD diagnosed instead of functional heartburn, 
eosinophilic oesophagitis, early achalasia of the cardia, 
autoimmune diseases or coexisting mental disorders 
[18, 19, 21, 23, 24]. Therefore, aside from the verification 
of diagnosis, other options should also be considered in 
an attempt to improve therapeutic outcomes, such as 
prolongation of therapy, dose increase or substitution 
of the inhibitor for another. The newest of them is dex-
lansoprazole. A comparative study performed in healthy 
volunteers to determine the effect of a single dose of 
dexlansoprazole 60 mg and esomeprazole 40 mg on the 
mean gastric pH value over 24 h and the percentage of 
time with pH > 4 has revealed the following statistically 
significant differences: 4.3 vs. 3.7 (p = 0.003) and 58% 
vs. 48% (p < 0.001), respectively [25]. 

As opposed to studies comparing the effect of dif-
ferent PPIs used to date on the production of hydro-
chloric acid in the stomach in physiological conditions 
in healthy volunteers, there have been no significant 
differences in terms of their clinical efficacy in the treat-
ment of GERD patients, however very favourable results 
for dexlansoprazole, obtained in well-designed clinical 
trials, have been published in recent years. 

Clinical trials have assessed the efficacy of dexlan-
soprazole in GERD in aspects related to the subsidence 
of daytime and nocturnal symptoms including sleep 
disorders, healing of mucosal injury in erosive oesoph-
agitis and maintenance of the healing effect on erosive 
lesions. In one of the trials, involving patients with the 
non-erosive form of the disease, heartburn was elimi-
nated within 4 weeks in 50% of the patients receiving 
dexlansoprazole MR at a dose of 60 mg, in 55% of the 
patients treated with the 30 mg dose, and in 19% of the 
placebo patients [9]. An indirect comparison of random-
ized studies assessing the activity of two proton pump 
inhibitors in the isomeric form – dexlansoprazole 60 
and esomeprazole 40 – in the elimination of symptoms 
and healing of erosions in GERD patients has shown 
the two PPIs to have a similar efficacy in healing, and 
dexlansoprazole to be much more effective in alleviating 
symptoms in NERD patients [26]. As expected, due to 
its unique pharmacodynamic properties, dexlansopra-
zole brings a considerable relief to patients suffering 
from night-time heartburn and sleep disorders caused 
by GERD. In a 4-week study of 947 patients diagnosed 
with the non-erosive form of GERD divided into groups 
receiving the study drug at doses of 30 or 60 mg or pla-
cebo, based on patients’ assessment dexlansoprazole 
30 mg has provided a statistically significant higher per-
centage of days without heartburn for 24 h and heart-
burn-free nights (54.9% and 80.8%, respectively) than 
the placebo (18.5% and 51.7%, respectively). Important-
ly, the other study dose (60 mg) failed to provide any 
additional benefit over the 30 mg dose [27]. Another 
randomized multicentre trial has involved 305 patients 
with night-time heartburn and GERD-related sleep dis-
orders. The patients took 30 mg of dexlansoprazole or 
placebo once daily for a total of 4 weeks. The study drug 
ensured a statistically significant higher percentage of 
heartburn-free nights (73.1%) than placebo (35.7%), 
and the proportions of patients without sleep disorders 
after the therapy were, respectively, 69.7% vs. 47.9%  
(p < 0.001) [28]. 

The healing of reflux erosive oesophagitis has been 
investigated in two randomized active controlled stud-
ies spanning 8 weeks, conducted in a total of 4,092 pa-
tients with endoscopically confirmed erosive oesophagi-
tis based on the Los Angeles classification. The analysis 
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showed that after 8 weeks of treatment with dexlanso-
prazole 60 mg the lesions had been healed in 92.3–93.1% 
of the patients compared to 86.1–91.5% of the patients 
receiving 30 mg of lansoprazole across the entire treat-
ed group. In the subgroup of subjects with moderate or 
severe erosive oesophagitis (grades C and D), the per-
centages were: 88.9% of the patients cured with the 
study drug and 74.5% cured with lansoprazole. It must be 
stressed that the same clinical sample was also used for 
studying dexlansoprazole at a dose of 90 mg, however 
without confirming any additional benefits [29].

Reflux erosive oesophagitis is characterized by 
a high propensity for recurrence. The disease recurs in 
89–90% of cases during 6–12 months. In patients with 
grades C and D reducing the dose of a proton pump 
inhibitor is sufficient for causing a recurrence in up to 
41% of cases over a 6-month period [30]. Consequently, 
a multi-centre randomized placebo-controlled clinical 
trial was conducted in a group of 445 patients who suc-
cessfully completed a therapy of erosive oesophagitis, 
as verified by endoscopic evidence. The maintenance of 
the therapeutic effect and the alleviation of symptoms 
were assessed for dexlansoprazole at doses of 30 and 
60 mg, compared to placebo, for a period of 6 months. 
The maintenance of healing rates in reflux oesophagitis 
achieved for the medicinal product at both doses were 
74.9% and 82.5% respectively, and were thus signifi-
cantly higher than for placebo (27.2%) both in the whole 
study group and in the subgroup of patients with more 
severe oesophagitis (grades C and D). The percentage 
for the maintenance of heartburn relief during the study 
was also higher in a statistically significant manner. The 
median of the percentage of heartburn-free days over 
24 h was 96.1%, 90.9% and 28.6% for the 30 and 60 mg 
doses of the drug and the placebo, respectively, and the 
median of the percentage of heartburn-free nights was 
98.9%, 96.2% and 71.7% [31]. In maintenance treatment, 
during six months of study, there was no statistically 
significant difference in activity between the 30 and  
60 mg doses. The results show that dexlansoprazole  
60 mg provides high (92%) healing rates of erosive oe-
sophagitis over a period of 8 weeks, and dexlansoprazole  
30 mg effectively maintains the healing of lesions asso-
ciated with reflux erosive oesophagitis [29, 31]. 

An interesting multi-centre single-blind study has 
been conducted in a group of 178 patients with symp-
tomatic GERD, who were previously successfully treated 
with a proton pump inhibitor taken twice a day. The 
study patients received dexlansoprazole 30 mg in the 
morning and placebo in the evening for 6 weeks in blind 
sample conditions. A good control of symptoms was 
defined as a mean weekly number of heartburn epi-
sodes smaller than or equal to 1. Following the change 

of treatment from a PPI taken twice a day to dexlan-
soprazole 30 mg once daily, heartburn continued to be 
well-controlled in 88% of the patients [32].

Interactions of dexlansoprazole with 
other drugs

For the practising physician, a crucial aspect to 
consider is the potential risk of interactions between 
concurrently used medicinal products. Dexlansoprazole 
is intensively metabolized in the liver by oxidation and 
reduction followed by conjugation with sulphates, glu-
curonate and glutathione to inactive metabolites. Me-
tabolites of oxidation arise through the activity of the 
cytochrome P450 (CYP) enzymatic system via hydrox-
ylation, mainly by CYP2C19, and oxidation to sulphone 
by CYP3A4. In patients with moderate and intensive 
CYP2C19 metabolism the main plasma metabolite is 
5-hydroxy dexlansoprazole and its glucuronate, and 
in patients with weak CYP2C19 metabolism the main 
plasma metabolite is the sulphonic metabolite [8, 10, 
11, 33]. Therapy with drugs having the ability to inhibit 
the CYP2C19 isoenzyme (e.g. fluvoxamine) can increase 
the systemic exposure to dexlansoprazole. In contrast, 
CYP2C19- and CYP3A4-inducing drugs (rifampicin, St. 
John’s wort extract) can reduce the plasma concentra-
tion of dexlansoprazole [8, 10, 33].

Similarly to other proton pump inhibiting drugs, 
dexlansoprazole can interfere with the absorption of 
drugs whose bioavailability depends on the pH value of 
the gastric juice. Dexlansoprazole should not be used 
in conjunction with atazanavir and nelfinavir due to 
a reduced systemic exposure to the drugs. The absorp-
tion of ketoconazole, itraconazole and erlotinib also 
depends on low pH values, so their use in conjunction 
with dexlansoprazole should be avoided. In contrast, 
no effect on the pharmacokinetics has been found for 
concurrently used phenytoin, theophylline or diazepam. 
However, the administration of digoxin and tacrolim-
us in conjunction with dexlansoprazole can cause an 
increase in their plasma concentration. Consequently, 
the concentrations of these drugs must be monitored 
at the beginning and at the end of therapy, with dose 
adjustments, if required. In the case of tacrolimus, the 
above reservation applies in particular to transplant 
recipients with a moderate or slow metabolism involv-
ing CYP2C19 (tacrolimus is a substrate for the CYP3A4 
isoenzyme).

A very important property of dexlansoprazole, how-
ever, is the fact that it has no clinically significant phar-
macokinetic interactions with thienopirydyne deriva-
tives, particularly clopidogrel. Consequently, there is no 
need for dose adjustment if the above drugs are used 
concurrently in approved doses [8, 33, 34].
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Safety 
Clinical experiences gathered in a group exceeding 

4,500 patients and assessed in seven clinical trials in-
dicate that dexlansoprazole is characterized by a good 
safety profile and rarely produces adverse reactions 
which generally do not require drug discontinuation. 
The safety of use of dexlansoprazole at doses of 30, 
60 and 90 mg following oral administration has been 
assessed in clinical trials covering a period of 1 year. 
The observed adverse drug reactions were mild or mod-
erate, and their frequency was comparable to or lower 
than those recorded for the placebo or lansoprazole. 
The most commonly reported adverse effects included 
diarrhoea (cause of treatment discontinuation in 0.7% 
of cases), stomach ache, headache, nausea, abdominal 
discomfort, flatulence and constipation [8, 11, 35]. 

In Poland, dexlansoprazole is not approved for use in 
children. However, there are publications reporting trials 
investigating the pharmacokinetics and safety of dex-
lansoprazole in the treatment of symptomatic GERD in 
adolescents aged between 12 and 17 years and in pae-
diatric patients aged between 1 and 11 years [36, 37]. 
The pharmacokinetics and efficacy of dexlansoprazole 
have been found to be similar to the adult population, 
and the drug has been well-tolerated by children and 
adolescents. 

According to medical indications, some forms and 
complications of GERD require PPIs to be taken on 
a chronic basis. Such indications include, for example, 
erosive oesophagitis grades C and D (based on the Los 
Angeles classification), Barrett’s metaplasia or oesoph-
ageal stricture. Therefore, it is worthwhile to mention 
trial results demonstrating the efficacy and safety of 
dexlansoprazole in long-term therapy (12 months). In 
addition to gastrin levels, the assessment also included 
the morphological features of mucosal biopsy speci-
mens collected during follow-up gastroscopies, focusing 
on the hyperplasia of enterochromaffin cells, signs of 
epithelial dysplasia or intestinal metaplasia. No signif-
icant deviations were found for the study parameters 
during a treatment spanning 1 year. As in other PPIs, the 
level of gastrin increases more than twofold during the 
first 3 months of treatment, and then stabilizes without 
any clinical and morphological consequences. The effi-
cacy of long-term therapy in terms of controlling reflux 
symptoms and improving patients’ quality of life were 
retained over the course of maintenance treatment 
during a follow-up period of 1 year [35, 38].

Summary
Dexlansoprazole, a new-generation proton pump 

inhibitor, marks a significant progress in the treatment 
of diseases related to hydrochloric acid, primarily gas-

troesophageal reflux disease in all its forms. A group 
that may particularly benefit from dexlansoprazole 
treatment comprises patients with symptoms of noc-
turnal reflux and sleep disorders secondary to GERD 
[39]. Moreover, dexlansoprazole is very effective in the 
healing and maintenance of healing of lesions caused 
by reflux erosive oesophagitis. Dexlansoprazole is 
a right-handed enantiomer of lansoprazole exhibiting 
greater efficacy in the inhibition of gastric acid produc-
tion. Compared to other PPIs, it has a unique mecha-
nism of releasing the active ingredient. Consequently, 
the drug concentration in the blood and the proton 
pump inhibition effect are maintained for much longer. 
Dexlansoprazole  efficacy  is not dependent on meal, 
which guarantees better compliance and cooperation 
with the patient and high efficiency in everyday clinical 
practice. Crucial advantages of the drug include its opti-
mum safety profile and low risk of adverse interactions 
with concurrently taken medications. Dexlansoprazole 
addresses an important part of previously unmet needs 
in the treatment of gastroesophageal reflux disease.
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