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ABSTRACT

Objectives: This study aimed to assess the impact of on-demand versus continuous prescribing
of proton pump inhibitors (PPls) on symptom burden and health-related quality of life in patients
with gastroesophageal reflux disease (GERD) presenting to primary care.

Methods: Thirty-six primary care centres across Europe enrolled adult GERD patients from
electronic health records. Participants were randomised to on-demand or continuous PPI
prescriptions and were followed for 8 weeks. PPl intake, symptom burden, and quality of life were
compared between the two groups using mixed-effect regression analyses. Spearman’s correlation
was used to assess the association between changes in PPl dose and patient-reported outcomes.
Results: A total of 488 patients (median age 51years, 58% women) completed the initial visit,
with 360 attending the follow-up visit. There was no significant difference in PPl use between the
continuous and on-demand prescription groups (b=.57, 95%Cl:0.40-1.53), although PPl use
increased in both groups (b=1.33, 95%Cl:0.65—2.01). Advice on prescribing strategy did not
significantly affect patient-reported outcomes. Both symptom burden (Reflux Disease Questionnaire,
b=-0.61, 95%Cl:-0.73 — -0.49) and quality of life (12-item Short Form Survey physical score b=3.31,
95%Cl:2.17 —4.45) improved from baseline to follow-up in both groups. Increased PPl intake
correlated with reduced reflux symptoms (n=347, p=-0.12, p=0.02) and improved quality of life
(n=217, p=0.16, p=0.02).

Conclusion: In real-world settings, both continuous and on-demand PPI prescriptions resulted in
similar increases in PPl consumption with no difference in treatment effects. Achieving an
adequate PPl dose to alleviate reflux symptom burden improves quality of life in GERD patients.
EudraCT number 2014-001314-25.

KEY MESSAGES

« Continuous and on-demand prescription increase in proton pump inhibitor consumption
equally in real-world settings and did not result in different outcomes.

+ Reaching a sufficient dose of proton pump inhibitor to reduce reflux symptom burden
improves quality of life in patients with gastroesophageal reflux disease.

ARTICLE HISTORY
Received 24 September
2023

Revised 25 April 2024
Accepted 8 May 2024

KEYWORDS
gastroesophageal reflux
disease; proton pump
inhibitors; continuous
use; on-demand use;
randomized controlled
trial; quality of life;
self-rated health

CONTACT Anna Andreasson 8 anna.andreasson@su.se @ Division of Psychobiology and Epidemiology, Department of Psychology, Stockholm University,
Stockholm, Sweden.

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the
Accepted Manuscript in a repository by the author(s) or with their consent.


mailto:anna.andreasson@su.se
https://doi.org/10.1080/07853890.2024.2354683
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2024.2354683&domain=pdf&date_stamp=2024-5-15

2 €> A ANDREASSONET AL,

Introduction

Gastroesophageal reflux disease (GERD) encompasses
disorders primarily resulting from the backward flow
of stomach acid into the oesophagus, leading to symp-
toms and/or damage to the oesophageal lining. The
most common symptoms include heartburn and acid
regurgitation, (characterized by a bitter burning sensa-
tion at the back of the mouth) [1]. The spectrum of
GERD [2] ranges from non-erosive reflux disease (which
lacks visible oesophageal erosions) [3], erosive esopha-
gitis (that can occur without symptoms) [4] of the
squamous mucosa, Barrett’s esophagitis [5], to adeno-
carcinoma of the distal oesophagus [6,7].

As reflux symptoms are common, and for some
people harmless, GERD is defined as a disease when
quality of life is affected [2]. Prevalence in Europe and
North America is reported between 10% and 20% [8].
The notion of an increase in GERD prevalence is sup-
ported by a longitudinal study from Sweden, showing
an absolute increase in GERD by 2% per decade since
1988 [9]. Factors contributing to this rise include
increasing obesity rates (higher intra-abdominal pres-
sure), decreasing prevalence of Helicobacter pylori in
the stomach, and associated decrease in gastric corpus
atrophy, which reduces acid secretion [10].

GERD is primarily treated in primary care or
over-the-counter by pharmacists. Standard pharmaco-
logical treatment of GERD is the lowest effective dose
of PPl per day (i.e. continuous use) or ‘on demand’ (i.e.
when the patient experiences bothersome symptoms
of GERD). Research presents conflicting views on the
effectiveness of these approaches [11], suggesting that
an on-demand regimen might reduce costs and mini-
mize long-term side effects [12]. However, this could
result in increased symptom perception, poorer quality
of life, and greater disease burden for some patients.

Previous research has primarily focused on treat-
ment adherence and symptom management, compar-
ing willingness to continue treatment and symptom
reports between continuous versus on-demand pre-
scription [13]. Few studies have explored the impact of
treatment regimens on quality of life, and none have
compared self-rated health between continuous and
on-demand PPI. Self-rated health is a highly relevant
outcome as poor self-rated health is an independent
predictor of morbidity, health care consumption, sick
leave, and mortality [14-16].

This study aims to assess how prescription patterns
(continuous vs. on-demand) affect symptom severity,
health-related quality of life, and self-rated health in
primary care patients using PPIs. Specifically, it seeks
to determine if on-demand PPI use results in greater

symptom burden and poorer health-related quality of
life compared to continuous use. Additionally, the
study will evaluate a new real-world trial platform, the
TRANSFoRm project, which integrates clinical trial pro-
cesses into routine care through electronic health
records [17].

Material and methods

The study is a registered clinical trial EudraCT nr
2014-001314-25 and was conducted between May and
December 2015. Ethical approval was sought and
granted in all participating countries: Greece - the
Ethics Committee of the General University Hospital
PA.GNI. and “Venizelio” General Hospital (Protocol
Number 9136/8-8-15, Decision Number 469), Poland -
the Bioethics Committee in Wroclaw (Komisja
Bioetyczna przy DIL we Wroctawiu, approval number
2/NT/2014, date of approval: 11.06.2014), the
Netherlands - the medical ethics review committee of
VU University Medical Center (approval number
NL49118.029.14) and the United Kingdom (UK) -
approval was given by the Health Research Authority
(IRAS 156168, CPMS ID 18049). Written informed con-
sent was given by all participants. All authors had
access to the study data and reviewed and approved
the final manuscript.

Participants

Participants in this study were sourced from 36 pri-
mary care centres in four countries: 8 in Greece, 10 in
Poland, 8 in the Netherlands, and 10 in the UK. Eligible
patients were adults aged 18 to 65years, who had
been diagnosed with GERD after experiencing symp-
toms at least twice a week that adversely affected
their quality of life, and who had previously found
symptom relief from PPls (PPl treatment responders).
In other words, all participants were either current
(taking PPIs at the time of the visit) or former PPI
users. Patients with Barrett's disease, severe esophagi-
tis (Los Angeles grade C or D), a recent myocardial
infarction, or who were pregnant were excluded due
to potential impacts on GERD treatment outcomes and
PPI efficacy.

In the Netherlands, potential participants were con-
tacted via mail and invited to participate. In Greece,
Poland and the UK recruitment was targeted at
patients with GERD presenting for clinical consulta-
tions, regardless of the reason for the visit, to assess
the impact of utilizing the TRANSFoRm platform on
recruitment rates [17,18].



Procedure

In the practices using the TRANSFoRm Study System
[19-21], the general practitioner (GP) received a notifi-
cation through the electronic health record system for
patients meeting the inclusion criteria. In the other
practices, the GP identified participants through man-
ual selection. Upon obtaining consent and providing
study information, GPs completed a Clinical Reported
Outcome Measures (CROM) form during the initial
visit. Patients were then randomized to either
on-demand or continuous prescription of PPl using a
built-in randomization algorithm within the TRANSFoRm
platform and the reference electronic case report form
(eCRF) used by reference primary care centres. Patients
were randomized in four blocks based on sex and age
(50years and below, and above 50years) [19] to either
continuous prescription of PPl (20mg Omeprazole
daily) or on demand (20mg Omeprazole on demand,
maximum daily intake two pills, i.e. 40mg). Patients
filled out Patient Reported Outcome Measures (PROM)
forms following their initial visit and again at an
8-week follow-up visit, during which future treatment
plans were discussed with their GP. The tools and
forms used in this study have been certified according
to good clinical practice [17,18,22].

TRANSFoRm study system

The TRANSFoRm Study System (TSS) aims to stream-
line controlled studies. The TSS allows the participation
of many general practitioners (GPs) from different
countries using various local electronic health record
(EHR) systems. The users of the system are patients,
GPs, and researchers. Patients interact with the TSS
through mobile and web applications when they
report their health. In the case of alarm symptoms,
GPs will receive a notification in their local EHR sys-
tem. Researchers can track the study’s progress on an
ongoing basis and analyse the results through a web
application [20].

Communication throughout the system is based on
the Clinical Data Interchange Standards Consortium
(CDISC) Operational Data Model (ODM) standard. The
ODM model was extended to facilitate user interface
consistency across mobile and web devices. The con-
nection, authorization, and security within the TSS are
ensured by many modules embedded as a middleware
Enterprise Service Bus. The communication with EHR
systems, on the other hand, is performed through
Data Node Connectors - the mediator modules created
for each EHR separately. The TSS was tested in several
steps. At first, each module completed extensive unit

ANNALS OF MEDICINE € 3
testing. Next, the TSS was deployed to the test envi-
ronment. After successfully passing all test scenarios,
the system was deployed to the target environment.
The test environment was maintained to allow for sys-
tem development and testing of potential updates
[17,21].

Reference system

The reference system’s electronic case report forms
(eCRFs) were developed using the Microsoft ASPNET
framework and validated according to a computer
software validation methodology. The eCRFs were
translated into Dutch, English, Greek, and Polish, with
validation by native speakers from the study team,
ensuring accuracy and comprehensibility across
languages.

Variables

Clinical reported Outcome Measures

CROMs were reported either through the TRANSFoRm
Study System or through the reference eCRF at the
time of the visit [22] and included current PPl dose
(total number of PPl doses taken during the last week
as reported by the patient), and body mass index (BMI,
kg/m?). If the patient had had an upper endoscopy
prior to study enrolment this was registered, and
esophagitis status based on the Los Angeles criteria [2]
was recorded.

Patient reported Outcome Measures
The patients completed the forms including questions
on demographics, drug use, symptom burden, quality
of life and self-rated health either using the TRANSFoRm
smartphone or web application for PROMs [19,20] or
on paper. The paper forms were filled out at the prac-
tice at the time of the visit. The forms filled out in the
application could be filled out anywhere with internet
access. If the patient using the TRANSFoRm platform
forgot to fill the PROM form, the system sent reminders.
Symptom burden was assessed using the Reflux
Disease Questionnaire (RDQ) that asks for frequency
(absent to daily) and severity (absent to severe) of six
reflux symptoms: 1) burning feeling behind breast-
bone, 2) pain behind breastbone, 3) burning feeling in
centre of upper stomach, 4) pain in centre of stomach,
5) acid taste in mouth, and 6) unpleasant movement
of material upwards from the stomach [23]. Health
related quality of life was assessed using the Short
Form 12 item (version 2) Health Survey (SF-12v2). The
aggregated subscales of physical and mental health
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were calculated and used in the analyses [24]. Self-rated
health was assessed using the following validated
question: “How would you rate your general state of
health?” and answered on a 5-point Likert scale as:
Very good, good, neither good nor poor, poor or very
poor [25]. Both questionnaires have been translated
and validated in the local languages of the participat-
ing countries.

Statistics

Firstly, the effect of treatment allocation on PPl use
was tested in an intention to treat analysis using a
mixed effect regression model with treatment alloca-
tion (continuous versus on demand), visit (follow-up
versus baseline), and an interaction term between
treatment allocation and visit (difference between
treatment allocation groups at follow-up) as exposure
and PPl consumption as outcome, using identity as a
random effect. In a follow-up analysis, PPl status at
baseline and interaction between PPl status at base-
line and visit was added to the model to test differ-
ences in PPl use between former and current PPI users.
Linear mixed-model analysis was used as it has several
advantages compared to repeated-measures ANOVA.
For example, linear mixed-model analysis does not
require balanced data, which are rare in real life longi-
tudinal data, and handles missing data within the
analysis. Overall, linear mixed-model analysis is a more
sensitive tool for analysing repeated measures and
makes more realistic assumptions of the data at hand,
which results in better statistical estimations [26].

Secondly, the effect of treatment on patient
reported outcomes was tested in an intention to treat
analysis using a mixed effect regression model with
treatment allocation, visit and an interaction term
between treatment allocation and visit as exposure
and symptom burden, health-related quality of life and
self-rated health as outcomes, respectively, using iden-
tity as a random effect. In a follow-up analysis, PPI sta-
tus at baseline and and interaction between PPI status
at baseline and visit were added to the models to test
differences in PROMs between former and current
PPI users.

Thirdly, change in PPl use was correlated with
change in PROMs between baseline visit and follow-up
visit using Spearman’s correlation due to the ordinal
properties of the questionnaire data.

Power calculations based on equal size of the con-
tinuous and on-demand prescription groups at an
alpha level of 0.05 and a power of 0.80 using a within
group standard deviation of 1.3 based on a previous
study investigating changes in RDQ following PPI

treatment [27] gave a minimal detectable difference
between groups of + 0.33 RDQ points. We aimed to
recruit at least 600 patients to account for an expected
20% drop out rate giving the detectable difference of
0.25 in self-rated health using a standard deviation of
0.93. In total, 615 participants were enrolled in the
study and CROM data were available for 605 partici-
pants and PROMs were available for 495 participants
at visit 1. Number of observations included per analy-
sis is presented in Tables 2 and 3.

In addition to the planned analyses of the trial, we
also performed two exploratory analyses to give fur-
ther insight into our findings. In the first exploratory
analysis, esophagitis, age and obesity were tested as
effect modifiers on the association between change in
PPl use and change in PROMs, as these factors may
influence the effectiveness of PPI treatment. Linear
regression was used for the analyses, and p-values
were bootstrapped using 2000 repetitions due to the
ordinal properties of the questionnaire data. The model
testing esophagitis as an effect modifier included PPI
use, presence of esophagitis, an interaction between
esophagitis and PPl use as exposures and symptom
burden, health-related quality of life and self-rated
health as outcomes, respectively. Information on
esophagitis from endoscopy at baseline was available
for 340 participants. This analysis was repeated using
age group (age=/>50years versus age < 50years) and
presence of obesity (BMI=/>30 versus BMI < 30) as
effect modifiers to evaluate if age or obesity status
influenced the associations. The median age was used
as the cut-off and the cut-off for obesity was chosen
based on the clinical relevance for GERD [28]. Age and
BMI were dichotomized in these analyses to simplify
the interpretation of the interaction term in the model.
In the second exploratory analysis, determinants of
GERD symptom burden at baseline were analysed
using Spearman’s correlation for continuous variables
(age, BMI, PPl consumption, health related quality of
life and self-rated health) and the Mann-Whitney rank
sum test for dichotomous variables (sex, smoking, PPI
status, presence of esophagitis, age group and pres-
ence of obesity).

Results

A total of 615 patients, with a median age of 51years
and comprising 58% women, were enrolled in the
study and randomized (Figure 1). The majority visited
the primary care centre for a routine or repeat pre-
scription review, and slightly more than half of the
participants had taken PPIs during the previous week
(current PPI users). The baseline CROM was completed



Figure 1. CONSORT flow chart.

for 605 participants, and the first PROM was filled out
by 497 participants (Table 1). A total of 447 partici-
pants completed the follow-up visit, of whom 421 also
filled out the follow-up PROM. There was no significant
difference in study completion rates between the
treatment allocations (p=0.89).

There was no effect of treatment allocation (i.e.
continuous or on-demand prescription) on reported
PPl use at follow up. However, PPl use increased
between baseline and follow-up independently of
treatment allocation (b=1.33, p<0.001, Table 2, Figure
2), which was partly due to the re-introduction of PPIs
in former users. PPl consumption remained stable
among current PPl users (mean weekly dose at base-
line =7.7 versus follow-up m=6.7) and former users
increased their PPl use to a level closer to that of the
current PPl users at follow-up (mean weekly dose at
baseline m=0 versus follow-up m=53, b=6.34,
p<0.001 for the interaction PPl former user at base-
line and visit, Table 3). Therefore, there was no
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difference between treatment groups in actual drug
intake, either at baseline or at follow up.

There was no effect of treatment allocation on
either of the patient reported outcomes at the
follow-up visit (Table 2). Symptom burden and quality
of life improved significantly between baseline and fol-
low up, independent of allocation (Cohen’s D symptom
burden = 0.63, Figure 3 and Cohen’s D physical quality
of life = 0.37). This result was not explained by PPI sta-
tus at baseline, although current PPl users, who may
have had more severe disease, experienced a some-
what smaller reduction in reflux symptom burden than
former PPl-users (b=0.22, p<0.017 for interaction PPI
status at baseline and visit, Table 3).

The increased PPl intake between the baseline and
follow-up visits in both treatment allocations cor-
related significantly with a reduced reflux symptom
score (n=347, p= -0.12, p=0.02) and an improved
physical health score (n=217, p=0.16, p=0.02).
However, no significant associations were found for
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mental health score (n=217, p=-0.04, p=0.54) or
self-rated health (n=354, p=-0.08, p=0.14). Age, obe-
sity or presence of esophagitis did not moderate the
association between change in PPI intake and PROMs
(data not shown).

At baseline, presence of esophagitis (p<0.001),
lower age (n=493, p=-0.10, p=0.02), poorer physical
(n=244, p=-0.52, p=<0.001) and mental (n=244,
p=-0.16, p=0.01) quality of life, and poorer self-rated
health (n=417, p=-0.24, p=<0.001) were significantly
associated with a higher reflux symptom burden. No
association was found between reflux symptom bur-
den and PPl-intake (n=485, p=-0.04, p=0.33), PPI-status

Table 1. Baseline demographics presented by treatment
allocation.

Factor On demand Continuous p-value
N 310 305
Age, median (IQR) 50 (41, 59) 51 (41, 59) 0.52
Woman 177 (57.1%) 181 (59.5%) 0.54
Current smoker 67 (22.3%) 57 (19.6%) 0.42
BMI, median (IQR) 26.6 (24.2, 29.7) 26.9 (24.1, 29.4) 0.78
Current PPI user 177 (57.8%) 179 (59.9%) 0.61
Total PPI doses last week 70,7 7(0,7) 0.73
(20mg Omeprazole),
median (IQR)
Esophagitis status
Unknown 128 (41.8%) 136 (45.6%) 0.48
No esophagitis 127 (41.5%) 118 (39.6%)
Los Angeles grade A 30 (9.8%) 27 (9.1%)
Los Angeles grade B 19 (6.2%) 12 (4.0%)
Los Angeles grade C 2 (0.7%) 5 (1.7%)
Country 0.84
Greece 126 (41%) 122 (40%)
Poland 170 (55%) 166 (54%)
The Netherlands 8 (2.6%) 9 (3.0%)
United Kingdom 6 (1.9%) 8 (2.6%)
GERD symptom burden 1.17 (0.5, 2) 1 (042, 2) 0.57

(RDQ)
Physical health (SF-12) 50.4 (41.8, 56.4) 52.1 (42.4, 56.4) 0.58
Mental health (SF-12) 45.8 (41.6, 49.9) 46.2 (42.1, 50.3) 0.82

Self-rated health 2(2,3) 2 (2, 3) 0.31
IQR=interquartile range (1% to 4" quartile), BMI=body mass index,
PPI=proton pump inhibitors, GERD=gastroesophageal reflux disease,
RDQ=reflux disease questionnaire, SF-12=short form 12.

(current versus former, p=.20), BMI (n=489, p=0.01,
p=0.72), sex (p=0.65), or smoking status (p=0.60).

Discussion

This study is the first to compare the effects of on-demand
versus continuous PPI prescription on symptom burden,
health-related quality of life, and self-rated health in pri-
mary care patients with GERD. Participation in the study
itself enhanced these outcomes, yet no differences were
observed in PPl consumption or patient-reported out-
comes between the on-demand or continuous PPl pre-
scription groups at follow-up. Should treatment effects
prove identical, adopting on-demand PPI therapy could
reduce both treatment costs and the potential for
long-term adverse effects [12]. However, although no
effect of the mode of treatment was found, increased
use of PPl was significantly associated with a reduced
burden of reflux symptoms and improved physical
health-related quality of life.

Figure 2. PPl use (tablets per week) at baseline and follow up

between treatment allocations.
PPI=proton pump inhibitors.

Table 2. Effect of treatment allocation on PPl-consumption and symptom burden, health related quality of life and self-rated

health (mixed effect regression analysis).

Treatment allocation
(difference between
continuous versus on

Observations/ Intercept (mean in on

Treatment allocation X Visit
(Difference between
continuous use group and

Visit (follow-up versus on demand group at follow

patients demand group at baseline) demand at baseline) baseline) up)
b coefficient 95% Cl b coefficient 95% Cl b coefficient 95% Cl b coefficient 95% Cl
PPI doses 1045/604 45 4.02-5.00 —-0.06 —0.74-0.62 1.33%%* 65-2.01 0.57 —0.40-1.53
per week
RDQ-total 908/497 1.30 1.19-1.42 —-0.03 —-0.19-0.13 -0.61***  —0.73— -0.49 0.06 -0.11-0.23
score
SF-12 506 /271 48.6 47.1-50.1 0.72 -1.41-2.85 3.37%x* 2.17-4.45 -1.54 -3.17-0.10
Physical
SF-12 Mental 506 /271 46.4 45.1-47.7 0.04 -1.83-1.92 0.63 -0.47-1.72 1.09 —0.49-2.67
Self-rated 841 /423 2.19 2.07-2.20 0.09 —0.07-0.25 —0.06 —-0.13-0.01 —-0.05 —0.16—-0.05
health
***p <0.001.

PPI=proton pump inhibitors, RDQ=reflux disease questionnaire, SF-12=short form 12.
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Table 3. Effect of baseline PPI status on PPl-consumption and symptom burden, health related quality of life and self-rated health
(mixed effect regression analysis adjusted for treatment allocation, visit and interaction treatment allocation and visit presented

in table 2).

Observations/
participants

PPI-status (Difference between current versus former
PPI user at baseline)

PPI-status x visit (Difference between current versus
former PPI user at follow up)

b coefficient 95% Cl b coefficient 95% Cl

PPI doses per week 1041/600 7.68*** 7.18-8.18 —6.34%** —7.14—-5.61
RDQ-total score 899/492 -0.12 —0.28—-0.05 0.22*% 0.04-0.40
SF-12 Physical 498/267 —-0.08 -2.32-2.15 -0.54 -2.26-1.18
SF-12 Mental 498/267 —0.02 -1.99-1.94 —0.55 -2.20-1.09
Self-rated health 833/419 0.21* 0.04-0.37 —-0.08 —-0.19-0.02
*p <0.05.

***p <0.001.

Figure 3. Reflux symptom burden at baseline and follow-up
between treatment allocations.

A systematic review has posited that on-demand
PPl treatment is as effective for many patients with
non-erosive reflux disease or mild erosive esophagitis
as continuous use [11]. We had a similar population in
the present study where one third of the participants
had erosive esophagitis (mainly mild Los Angeles class
A and B) and the rest had non-erosive reflux disease
and we did not find any differences in symptom bur-
den, quality of life, or self-rated health between treat-
ment allocations. However, we also found no differences
in PPl use between treatment allocations, which may
be is due to the combination of two factors: patients
who were already taking PPIs at enrolment may have
been reluctant to reduce their dose when randomized
for on-demand use, and the group of former PPI users
who were randomized for on-demand PPl use showed
an increase in use to levels similar to those of the cur-
rent PPI users.

In addition, current PPl users experienced a margin-
ally smaller reduction in reflux symptom burden com-
pared to former PPI users, potentially due to more
severe disease or a ceiling effect, where PPl usage
could not be further increased in this group. The aver-
age PPl intake was not compared between the

on-demand and the continuous groups in the review
by Khan and colleagues, and the lack of differences in
symptom burden could be attributed to the similar PPI
intake between the groups.

Our findings suggest that higher PPl intake cor-
relates with improved symptom management, regard-
less of treatment allocation. A recent Cochrane review
[29] suggested that on-demand de-prescribing—reduc-
ing the PPl dosage—might lead to a lesser pill burden
but also an uptick in GERD symptoms and a drop in
patient satisfaction, underlining the importance of
adequate PPl usage for maintaining symptom control
in these patients.

Exploratory analyses did not support the notion
that improvements in PROMs in response to increased
PPl use would be moderated by age, obesity, or the
presence of esophagitis. This indicates the benefits of
raised PPl usage on symptom burden and quality of
life are not confined to specific patient groups.
Therefore, reminding GERD patients who respond well
to PPIs to adhere to their medication could enhance
their quality of life, irrespective of whether the pre-
scription is on-demand or continuous, and regardless
of age or the presence of esophagitis or obesity.

The improvements in symptom burden and physical
health-related quality of life may be attributed to
regression to the mean, as participants might have
sought health care at the peak of their symptoms.
However, the improvement in symptoms correlated
with a specific increase in PPl use rather than a gen-
eral improvement and possibly completing the symp-
tom questionnaire may have reminded patients of
their symptom burden and increased their PPl intake
during the follow-up period.

This study did not gather information on hiatal her-
nias, H. pylori status or CYP2C19 genotype that may
influence the effect of PPl treatment. However, the
block randomization based on age and sex should
limit any bias from these factors. Other limitations
include missing data on symptoms and health-related
quality of life of the participants who utilized the
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TRANSFoRm tool for questionnaires, primarily due to a
technical issue, hence data loss is presumed random.
Nevertheless, 421 individuals completed the follow-up
PROM, which only reduced the power to detect a dif-
ference on a five-grade Likert scale from 0.25 to 0.24
and the absence of significant effect on prescription is
probably not due to a lack of power. The study’s
strengths lie in its sample size, making it among the
few capable of discerning treatment effects of PPIs on
quality of life and self-rated health. Further, it is the
first pharma-independent randomized controlled trial
exploring PPl treatment regimes. Future research could
investigate the impacts of new acid inhibitory drugs,
including Potassium-Competitive Acid Blockers (P-CAB),
that may change the management of GERD in pri-
mary care.

Conclusion

In conclusion, this real-life study found no differences
between PPl users prescribed PPl on demand versus
PPl users prescribed PPl continuously in terms of
symptom burden, health-related quality of life, and
self-rated health. Instead, we found that users pre-
scribed PPl on demand increased their use from base-
line as much as those prescribed PPl continuously,
with the result that there were no differences in PPI
usage between treatment allocations. Overall, symp-
tom control improved with increased PPl use. The
results are applicable in clinical practice, where health
care practitioners may encourage patients with both-
ersome symptoms who use PPl on demand to increase
their dose in order to obtain adequate symptom relief.
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