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Abstract

Background Proton pump inhibitors are commonly used to

treat gastro-esophageal reflux disease (GERD) and

nonerosive GERD (NERD) in adolescents and adults.

Despite the efficacy of available medications, many

patients have persisting symptoms, indicating a need for

more effective agents.

Aims To assess the safety and efficacy of dexlansoprazole

dual delayed-release capsules in adolescents for treatment

of symptomatic NERD.

Methods A phase 2, open-label, multicenter study was

conducted in adolescents aged 12–17 years. After a 21-day

screening period, adolescents with endoscopically con-

firmed NERD received a daily dose of 30-mg dexlanso-

prazole for 4 weeks. The primary endpoint was treatment-

emergent adverse events (TEAEs) experienced by C5% of

patients. The secondary endpoint was the percentage of

days with neither daytime nor nighttime heartburn. Heart-

burn symptoms and severity were recorded daily in patient

electronic diaries and independently assessed by the

investigator, along with patient-reported quality of life, at

the beginning and end of the study.

Results Diarrhea and headache were the only TEAEs

reported by C5% of patients. Dexlansoprazole-treated

patients (N = 104) reported a median 47.3% of days with

neither daytime nor nighttime heartburn. Symptoms such

as epigastric pain, acid regurgitation, and heartburn

improved in severity for 73–80% of patients. Pediatric

Gastroesophageal Symptom and Quality of Life Ques-

tionnaire-Adolescents-Short Form symptom and impact

subscale scores (scaled 1–5) each decreased by an average

of 0.7 units at week 4.

Conclusions Use of 30-mg dexlansoprazole in adolescent

NERD was generally well tolerated and had beneficial

effects on improving heartburn symptoms and quality of

life.

Trial Registration This study has the ClinicalTrials.gov

identifier NCT01642602.

Keywords GERD � NERD � Nonerosive � Adolescent �
PPI � Heartburn

Introduction

Gastro-esophageal reflux disease (GERD) is a disorder

involving troublesome symptoms associated with persistent

reflux of gastric contents into the esophagus [1]. Symptoms

include heartburn, cough, epigastric pain, vomiting, and

regurgitation. These symptoms affect 18–28% of North

American adults, according to a recent systematic review

of 4 studies that collectively surveyed over 9000 patients
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[2–6]. GERD is proposed to have 5 distinct presentations—

nonerosive GERD (NERD), erosive esophagitis (EE),

functional heartburn, hypersensitive esophagus, and Bar-

rett’s esophagus. Despite the similarity of symptoms

among the GERD phenotypes, they are clinically distinct

rather than continuous [7]. NERD and EE are common

GERD phenotypes, with occurrence rates of up to 83% in

some European populations for NERD [11, 12] and global

region-dependent EE rates ranging from 3 to 18% for EE

[13]. EE is characterized by esophageal mucosal breaks

detected by endoscopy, while lack of damage to the eso-

phageal mucosa in the presence of GERD symptoms sug-

gests a NERD diagnosis [8–10].

The prevalence of GERD symptoms has risen from

11.6% in 1995–1997 to 17.1% in 2006–2009 [14], and

awareness of GERD has concomitantly increased in

pediatric and adolescent populations [15, 16]. Two large

studies in pediatric patients have reported that 18%

experience weekly heartburn and 20% experience GERD

symptoms [4, 9, 17]. In addition, an analysis of 1.2 mil-

lion insurance claims found that incidence rate of GERD

in patients aged 12–17 years increased by 34% from 2000

to 2005 [18]. GERD may also have a relation to other

diseases affecting adolescents, although further investi-

gation is required [1, 19, 20]. Asthma was positively

correlated with GERD symptoms in adolescents

(13–16 years), and the correlation was greater in indi-

viduals with more recent asthma attacks [17]. Comorbid

complicated GERD can occur with other conditions such

as neurological impairment, hiatal hernia, and bron-

chopulmonary dysplasia [21]. An increased risk of GERD

is also linked with childhood obesity [22]. Persistence of

adolescent symptoms of GERD may be related to the

presence of GERD in adults [23–25].

Typically, management of GERD has included lifestyle

changes (for example, diet, weight loss, or sleeping posi-

tion), over-the-counter antacids, histamine-2 receptor

antagonists (H2RAs), and more recently, proton pump

inhibitors (PPIs). While H2RAs block the histamine

receptors that modulate gastric acid secretion overall, PPIs

block acid production directly in the parietal cells of the

stomach [1]. PPIs are considered superior to H2RAs for

healing of EE and relief of GERD symptoms and have

become the pharmacological mainstay for treatment of

adult and adolescent GERD [1, 15]. Commercially avail-

able FDA-approved PPIs, such as esomeprazole, panto-

prazole, lansoprazole, and rabeprazole, have demonstrated

efficacy in treating GERD; however, there is still a need for

additional treatment options in adolescents [26–30]. For

example, in a study of 8-week lansoprazole in adolescent

patients with NERD, 38% of patients still had partial or

unresolved symptoms [31].

Dexlansoprazole, an enantiomer of lansoprazole, was

approved for healing of EE at a 60-mg dose and at a 30-mg

dose for treatment of symptomatic NERD and maintenance

of healed EE and relief of heartburn for up to 6 months in

adults and pediatric patients 12–17 years old [32]. The

pharmacokinetic profile of 30- and 60-mg dexlansoprazole

capsules QD in adolescents has been established and is

similar to that of adults [32, 33]. Here, we present the

safety and efficacy of dexlansoprazole for heartburn relief

in adolescents with NERD.

Methods

Study Design

This was an international phase 2, open-label, multicenter,

4-week study to assess the safety and efficacy of 30-mg

dexlansoprazole QD for relief of heartburn in adolescents

with symptomatic NERD (ClinicalTrials.gov,

NCT01642602) [34]. The study, conducted from June 22,

2012 to January 14, 2014, screened adolescents across 71

sites in North America, Latin America, and Europe and

was conducted according to the principles described in the

Declaration of Helsinki, International Conference on

Harmonization Harmonized Tripartite Guideline for Good

Clinical Practice [35, 36]. Patient assent and par-

ent/guardian consent were obtained prior to study

procedures.

A schematic of the study design is outlined in Fig. 1. The

study comprised a screening period of up to 21 days before

study start, followed by a 4-week treatment phase, and a post-

treatment telephone follow up 5–10 days after the last dose

of study drug. Dexlansoprazole was self-administered (un-

der parental/guardian oversight, if necessary) as a 30-mg

capsule QD regardless of food intake from day 1.

Evaluations during the screening period included med-

ical and social history, physical examination, endoscopy,

esophageal and gastric biopsies, and concomitant medica-

tion assessment. Patients recorded their symptoms in

electronic diaries (eDiaries) and these included the pres-

ence and degree of heartburn symptom pain every morning

upon waking and every evening at bedtime during the

screening and treatment periods (Supplementary Table S1).

Rescue medications (magnesium or aluminum-based

antacids) were available for the entire screening and

treatment period, and their use was recorded in the eDiary.

Medication and eDiary compliance and adverse events

(AEs) were assessed at scheduled clinic visits on day -1

and week 4/final visit, by a phone call at week 2, and on

any unscheduled visits (Fig. 1). Quality of life was asses-

sed from the patient at baseline and at week 4/final visit
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using the Pediatric Gastro-esophageal Symptom and

Quality of Life Questionnaire-Adolescent-Short Form

(PGSQ-A-SF) [37].

Patients

Patients aged 12–17 years of either sex were eligible for

the study if they had a medical history of GERD symptoms

for at least 3 months before screening, documented in their

eDiaries the presence of heartburn (a burning feeling in the

mid-epigastric area and/or chest area) for at least 3 of any 7

consecutive days during the study period (consistent with

the Montreal definition and classification of GERD for

adults) [38, 39], and a lack of esophageal damage con-

firmed by endoscopy before day -1. All sexually active

participants agreed to use contraception during the study

and for 30 days after the last dose of study medication.

Patients were excluded from the study if they had any of

the following: coexisting esophageal disease confirmed by

endoscopy, including eosinophilic esophagitis and Bar-

rett’s disease; other gastrointestinal conditions, such as

Zollinger–Ellison syndrome, gastric or duodenal ulcers, or

celiac disease; PPI use within 7 days of screening; a need

to take or anticipated need to take an excluded concomitant

medication (for example, H2RAs, corticosteroids,

nonsteroidal anti-inflammatories, anticholinergics, or

prokinetics) during the study evaluation period; hypersen-

sitivity or allergies to any PPI, dexlansoprazole, or any

component of dexlansoprazole; inpatient surgery scheduled

to occur during the study.

Patients could discontinue the study after voluntary

withdrawal or because of an AE, protocol deviation, or lack

of follow-up. These patients were not replaced.

Endpoints

The primary endpoint was to determine the treatment-

emergent AEs (TEAEs) experienced by C5% of patients.

TEAEs were coded using the Medical Dictionary for

Regulatory Activities (MedDRA; version 16.1 Interna-

tional Federation of Pharmaceutical Manufacturers and

Associations, Geneva, Switzerland) [40]. Intensity of the

AEs was defined as ‘‘mild,’’ ‘‘moderate,’’ or ‘‘severe.’’

‘‘Mild’’ referred to an event that was transient and easily

tolerated. AEs were considered ‘‘moderate’’ if they caused

discomfort and interruption of the usual activities.

‘‘Severe’’ AEs were defined as those causing considerable

interference with the patient’s usual activities.

The secondary endpoint was the percentage of days

without daytime and nighttime heartburn during the treat-

ment period, as assessed by eDiary (Supplementary

Table S1). Additional endpoints included:

Fig. 1 Study design. The study was composed of three periods: The

screening period, during which a patient had to display heartburn

symptoms for 3 days out of any 7 consecutive days; a 4-week

treatment period; and a follow-up period of 5–10 days. Diary entries

and treatment compliance were reviewed at enrolment, week 2, and

week 4 or final visit, as well as on any unscheduled visits. A final

phone call was conducted to record any new adverse events during the

follow-up period. eDiary electronic diary, NERD nonerosive gastro-

esophageal reflux disease, QD once daily
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• Mean degree to which daytime and nighttime heartburn

was painful (recorded in the eDiary using the following

scales: 0 = report of no heartburn; 1 = did not hurt

very much; 2 = hurt some; and 3 = hurt a lot).

• Percentage of days without daytime heartburn over the

treatment period.

• Percentage of days without nighttime heartburn over

the treatment period.

• Investigator assessment of NERD symptom severity

(defined in Supplementary Table S2).

• Change from baseline to week 4 in PGSQ-A-SF

symptom and impact subscale scores.

• Percentage of days without rescue medication use

during the treatment period.

Analytical Plan and Statistics

For the safety analysis, all data from patients who received

at least 1 dose of study drug were evaluated. For the effi-

cacy analysis, data from patients who received at least 1

dose of study drug and had post-baseline data were eval-

uated. Summary statistics (means, medians, and standard

deviations) were calculated for variables such as age,

bodyweight, body mass index (BMI), and disease charac-

teristics (heartburn assessments, patient-reported quality of

life scores, rescue medication use). Categorical variables

such as concurrent medical conditions and TEAEs were

summarized by the number and percentage of the patients

in each category. No formal statistical testing was con-

ducted. No formal sample size calculation was performed

as this was an open-label safety study.

The percentage of days without daytime or nighttime

heartburn was presented for patients with results during the

4-week treatment period up to the last dosing day or until

day 35 (whichever occurred earlier). If data from the last

dose date was missing, then 35 days was imputed as the

length of the treatment period. If both daytime and night-

time heartburn results were missing from the eDiaries, that

date was excluded from the percentage of days without

daytime or nighttime heartburn. For the PGSQ-A-SF

symptom and impact subscale scores, if more than 50% of

the item scores were missing, then the subscale score was

set to missing for that day. Internal consistency of PGSQ-

A-SF symptom and impact subscale scores was assessed by

calculating Cronbach’s alpha coefficient.

Results

Patients

A total of 104 patients were enrolled and 102 patients

completed the study (Fig. 2). The mean compliance rate for

dexlansoprazole was 96.6% (standard deviation = 12.7%),

with 43.3% of patients taking the medication for

22–28 days and 54.8% taking it for 29 days or more.

Patient demographics are presented in Table 1. A

majority of patients were white (91.3%) and female

(70.2%). The population mean BMI was 23 ± 4.4 kg/m2.

At baseline, 14% of the population was positive for Heli-

cobacter pylori infection. The most common non-gas-

trointestinal-related medical conditions were seasonal

allergy (13.5%), drug hypersensitivity (11.5%), asthma

(9.6%), and headache (9.6%) (Supplementary Table S3).

Safety

Most of the TEAEs reported were mild (79.7%) or mod-

erate (18.8%) (Table 2), and the most common AEs

Fig. 2 Patient disposition. A total of 161 patients were screened for

the study, and 57 were not enrolled; the primary reason for screening

failure was not meeting the entrance criteria. aNon-compliance with

study visits (3), met exclusion criteria (2), eDiary non-compliance (1),

subject had irritable bowel syndrome (1), Vicodin use (1). QD once

daily
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reported were diarrhea (6.7%) and headache (6.7%). Every

other AE, including upper abdominal pain, vomiting,

bronchitis, nasopharyngitis, influenza, and increased

appetite, occurred in 3.8% or less of patients. There were

no serious AEs or deaths reported (Table 2).

One patient suffered a severe TEAE (abdominal pain)

unrelated to study drug. Two patients discontinued the

study because of a TEAE (Fig. 2; Table 2). One was a

16-year-old female patient who experienced refractory

NERD on day 15, which continued intermittently for

19 days and was not considered to be study drug related.

The other patient who withdrew from the study was a

17-year-old male patient who experienced dizziness that

was ongoing from day 10 to study end and was considered

to be related to the study drug. Other drug-related AEs

included abnormal dreams, dry mouth, and abdominal pain.

In total, 5% of patients had TEAEs that were considered to

be related to the study drug.

Efficacy

Patient Assessment of Heartburn

Before the study, patients experienced heartburn most of

the time, with a median of 6.0 days (mean 5.1) in the

7 days before the start of treatment and a median degree of

pain of 1.08 (mean 1.19) on a scale from 0 (no pain) to 3

(hurts a lot) (Table 3). Heartburn was more frequent and

more severe during the day than at night, and rescue

medication was used for a median of 1 day (Table 3).

During the 4-week treatment period, the occurrence of

heartburn was reduced; patients did not experience any

heartburn for a median 47.3% (mean 47.1%) of days, and

the median degree of pain was 0.49 (mean 0.68). During

treatment, improvements were seen in daytime heartburn

Table 1 Patient demographics at baseline

Characteristic Patients (N = 104)

Age

Years, mean ± SD 15 ± 1.5

12–14 years, n (%) 34 (32.7)

15–17 years, n (%) 70 (67.3)

Sex (male), n (%) 31 (29.8)

Race, n (%)

White 95 (91.3)

Black/African American 6 (5.8)

Multiracial 3 (2.9)

Weight (kg), mean ± SD 61.6 ± 14.393

Height (cm), mean ± SD 163.1 ± 7.58

BMI (kg/m2), mean ± SD 23 ± 4.4

Helicobacter pylori status (positive), n (%) 14 (13.5)

BMI body mass index, SD standard deviation

Table 2 Summary of safety
Adverse event Events, n (%) Patients, n (%) (N = 104)

Any adverse event 64 37 (35.6)

Mild intensitya 51 (79.7) 30 (28.8)

Moderate intensitya 12 (18.8) 6 (5.8)

Severe intensitya 1 (1.6) 1 (1.0)

Adverse event leading to discontinuation 2 2 (1.9)

Any serious adverse event 0 0

Death 0 0

Common adverse events (reported by C2 patients)

Diarrhea 7 (6.7)

Headache 7 (6.7)

Abdominal pain upper 4 (3.8)

Abdominal pain 3 (2.9)

Vomiting 3 (2.9)

Bronchitis 2 (1.9)

Dizziness 2 (1.9)

Gastro-esophageal reflux disease 2 (1.9)

Increased appetite 2 (1.9)

Influenza 2 (1.9)

Nasopharyngitis 2 (1.9)

Oral herpes 2 (1.9)

Oropharyngeal pain 2 (1.9)

aDefined by the investigator
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pain (1.29 during the 7-day baseline period and 0.64 during

the 4-week treatment period) as well as nighttime heartburn

pain (0.71 during the 7-day baseline period and 0.30 during

the 4-week treatment period). During treatment, patients

experienced a median of 59.3% heartburn-free days (mean

55.2%) and a median of 80.5% of heartburn-free nights

(mean 69.1%); the median and mean percentage of days

without rescue medication use during treatment was 83.9

and 70.4%, respectively (Table 4).

Investigator Assessment of GERD Symptoms

According to investigator assessment, heartburn was the

most prevalent GERD symptom in this study, with 91.6%

of patients having heartburn to some degree at baseline

(Table 3). At week 4, 80.4% of these patients had their

heartburn improved in severity by at least 1 category from

baseline as assessed by the investigator (Fig. 3; Supple-

mentary Table S2). Similar percentages of patients with

acid regurgitation (78.1%), dysphagia (76.9%), epigastric

pain (76.0%), and belching (72.6%) had their symptoms

improved over the course of treatment (Fig. 3).

Patient-Reported Quality of Life

Median baseline PGSQ-A-SF symptom and impact sub-

scale scores were 2.4 and 2.8 (mean 2.5 and 2.6), respec-

tively (Table 3). Both scores decreased by an average of

0.7 units each at week 4, indicating an overall decrease in

symptoms and an improvement in quality of life (Fig. 4a,

b). Scores for all 7 of the individual items comprising the

symptom subscale decreased from baseline, with the lar-

gest mean decrease observed in epigastric pain and the

smallest mean decrease noted with a vomit taste in mouth

(Fig. 4a). Similarly, scores for all 4 of the individual items

comprising the impact subscale decreased from baseline,

with the largest mean decrease noted in the food restric-

tions category and smallest mean decrease noted in both

Table 3 Patient disease characteristics at baseline

Disease characteristic Median (range)a (N = 104)b

Heartburn duration, days

Daytime and nighttime heartburn 6.0 (0, 7)

Nighttime heartburn 3.0 (0, 7)

Daytime heartburn 5.0 (0, 7)

Heartburn painc

Daytime and nighttime heartburn 1.08 (0.0, 3.0)

Nighttime heartburn 0.71 (0.0, 3.0)

Daytime heartburn 1.29 (0.0, 3.0)

Rescue medication use, days 1.0 (0, 7)

PGSQ-A-SF scores

Symptom subscaled 2.4 (1, 5)

Impact subscalee 2.8 (1, 5)

Symptom, n (%) Investigator-rated GERD symptom severity (n = 95)

None Mild Moderate Severe Very severe

Heartburn 8 (8.4) 24 (25.3) 44 (46.3) 18 (19.0) 1 (1.1)

Acid regurgitation 22 (23.3) 24 (25.3) 33 (34.7) 15 (15.8) 1 (1.1)

Dysphagia 69 (72.6) 12 (12.6) 9 (9.5) 5 (5.3) 0 (0.0)

Belching 33 (34.7) 27 (28.4) 21 (22.1) 12 (12.6) 2 (2.1)

Epigastric pain 20 (21.1) 24 (25.3) 32 (33.7) 18 (19.0) 1 (1.1)

GERD gastro-esophageal reflux disease, PGSQ-A-SF Pediatric Gastro-esophageal Symptom and Quality of Life Questionnaire-Adolescent-Short

Form
aBaseline values were calculated over the 7 days before the start of treatment
bN = 103 patients at baseline with PGSQ-A-SF scores
cScale for mean degree to which heartburn hurt: 0 = none; 1 = did not hurt very much; 2 = hurt some; and 3 = hurt a lot
dScale for number of days over the past 7 days patients experienced each individual symptom: 1 = 0 days; 2 = 1 or 2 days; 3 = 3 or 4 days;

4 = 5 or 6 days; and 5 = every day (7 days). Mean symptom subscale score is the mean of the individual symptom scores
eScale for how often in the past 7 days patients felt about each of the four impact questions: 1 = never; 2 = almost never; 3 = sometimes;

4 = almost always; and 5 = always. Mean impact subscale score is the mean of the individual impact item scores
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liquid restriction and irritability subcategories (Fig. 4b).

Cronbach’s alpha coefficients for the symptom and impact

subscales were 0.81 and 0.82, respectively, indicating a

high internal consistency ([0.70) for these scores [41, 42].

Discussion

PPIs are well-established therapies for both adolescent and

adult NERD, in particular, heartburn relief, and are con-

sidered more effective than H2RAs [1, 43, 44]. Modified

release dexlansoprazole capsules were designed to expand

existing PPI treatment options for adolescents by employ-

ing a modified release formulation with two different types

of granules that have a pH-dependent release profile: the

first granule type is released within 1–2 h of administration

and is followed by release of the second granule type

within 4–5 h [45]. This allows prolonged drug exposure

and an extended duration of acid suppression with once

daily dosing [45, 46]. In addition, dexlansoprazole does not

have food restrictions, whereas other commercially avail-

able FDA-approved PPIs are taken 30 min before the first

meal of the day.

Dexlansoprazole 30 mg QD was well tolerated in ado-

lescent patients with NERD, consistent with reported

studies in adults [47]. Almost all patients completed the

4-week study with only two patients discontinuing treat-

ment because of a TEAE. The majority of TEAEs were

classified as mild, with the most frequently reported being

diarrhea and headache (6.7% each), similar to adult NERD

study [47].

The efficacy measures collected here further demon-

strate that dexlansoprazole treatment can benefit adolescent

NERD patients in managing daytime and nighttime heart-

burn. During the 4-week treatment period, the median

degree of heartburn pain was 0.64 during the day and 0.30

at night. On a scale of 0–3, these values suggest that with

treatment, at least 50% of patients had either no heartburn

Table 4 Patient-rated

heartburn assessment and rescue

medication use during treatment

Median (range) (N = 104)a

% of days without heartburn

Without daytime and nighttime heartburn 47.3 (0, 100)

Without nighttime heartburn 80.5 (0, 100)

Without daytime heartburn 59.3 (0, 100)

Degree to which heartburn hurtb

Daytime and nighttime heartburn 0.49 (0.0, 2.3)

Daytime heartburn 0.64 (0.0, 2.4)

Nighttime heartburn 0.30 (0.0, 2.4)

% of days without rescue medication use 83.9 (0, 100)

PGSQ-A-SF scores

Symptom subscalec 1.6 (1, 5)

Impact subscaled 1.5 (1, 5)

PGSQ-A-SF Pediatric Gastro-esophageal Symptom and Quality of Life Questionnaire-Adolescent-Short

Form
aN = 97 patients at week 4 with PGSQ-A-SF scores
bScale for mean degree to which heartburn hurt: 0 = none; 1 = did not hurt very much; 2 = hurt some;

and 3 = hurt a lot
cScale for number of days over the past 7 days patients experienced each individual symptom: 1 = 0 days;

2 = 1 or 2 days; 3 = 3 or 4 days; 4 = 5 or 6 days; and 5 = every day (7 days). Mean symptom subscale

score is the mean of the individual symptom scores
dScale for how often in the past 7 days patients felt about each of the four impact questions: 1 = never;

2 = almost never; 3 = sometimes; 4 = almost always; and 5 = always. Mean impact subscale score is the

mean of the individual impact item scores

Fig. 3 Investigator-assessed symptom improvement. Percentages of

patients with investigator-assessed symptoms that improved by at

least 1 severity level from baseline. Severity levels (none, mild,

moderate, severe, very severe) are defined in Supplementary Table S2
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or heartburn that was not very painful. Patient-reported

PGSQ-A-SF scores similarly suggest that dexlansoprazole

can improve the quality of life of adolescents with NERD.

Dexlansoprazole reduced the frequency of additional

reflux-related symptoms including throat irritation, dys-

pepsia, nausea, and epigastric pain experienced by ado-

lescent patients, as well as reduced the subjective impact of

these symptoms on the patient’s eating habits, fatigue, and

mood.

This study was limited in that it was an open-label study

of small sample size, precluding extrapolation to a broader

adolescent NERD population. However, these results are

consistent with those from earlier studies showing the

benefit of dexlansoprazole for the treatment of NERD in

adults. This study reported median percentages of 59.3%

for those without daytime heartburn and 80.5% for those

without nighttime heartburn. These results are similar to

those of a previous study of 947 adult NERD patients

treated with dexlansoprazole 30 mg QD, which reported

median percentages of 24-h heartburn-free days of 54.9%

and heartburn-free nights of 80.8% [47].

Overall, GERD symptoms are observed with similar

occurrence rates, ranging from 25 to 40%, in adolescents

and adults [15, 24, 48]. Recent reports have indicated that

the prevalence of GERD in adolescents is increasing, and

the persistence of symptoms suggested a need for addi-

tional treatment options in this patient population [15, 18].

Considering the high occurrence in both populations, focus

should be given in treating adolescents, as the disease has

been reported to persist into adulthood [24, 25]. However,

disease progression is less defined and still open to inter-

pretation, pending more research [11, 49].

Fig. 4 Patient-reported quality

of life. a The PGSQ-A-SF

symptom subscale measured the

number of days over the past

7 days that patients experienced

each individual symptom, where

1 = 0 days; 2 = 1 or 2 days;

3 = 3 or 4 days; 4 = 5 or

6 days; and 5 = every day

(7 days). Mean symptom

subscale score is the mean of the

seven individual symptom item

scores. b The PGSQ-A-SF

impact subscale measures the

impact of symptoms on school,

family, and social activities in

the past 7 days, where

1 = never; 2 = almost never;

3 = sometimes; 4 = almost

always; and 5 = always. Mean

impact subscale score is the

mean of the four individual

impact item scores. PGSQ-A-SF

Pediatric Gastro-esophageal

Symptom and Quality of Life

Questionnaire-Adolescent-Short

Form, SD standard deviation
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In conclusion, this study shows that dexlansoprazole is

safe and effective for the treatment of adolescent NERD, in

particular, relief of heartburn symptoms. Though the

sample size is limited, there is a clear similarity with the

efficacy and safety results as previously reported in adult

population.

Supporting Information

Additional supporting information may be found in the

online version of this article:

Table S1. Electronic diary. Contains questions and

response choices.

Table S2. Definitions and severities of GERD symptoms

as assessed by the investigator.

Table S3. Concurrent medical conditions at baseline.
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