BM)
Open

Gastroenterology

To cite: Haastrup PF, Jarbgl DE,
Thompson W, et al. When does
proton pump inhibitor treatment
become long term? A scoping
review. BMJ Open Gastro
2021;8:000563. doi:10.1136/
bmjgast-2020-000563

Received 2 November 2020
Revised 18 January 2021
Accepted 28 January 2021

I '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.

"Research Unit of General
Practice, Department of Public
Health, University of Southern
Denmark, Odense, Denmark
Department of Medical
Gastroenterology, Odense
University Hospital, Odense,
Denmark

Correspondence to
Dr Peter Fentz Haastrup;
phaastrup@health.sdu.dk

8 Pharmacology

When does proton pump inhibitor
treatment become long term? A

scoping review

Peter Fentz Haastrup

," Dorte Ejg Jarbel," Wade Thompson,’

Jane Moiller Hansen,? Jens Sondergaard,’ Sanne Rasmussen’

ABSTRACT

Objective Proton pump inhibitor (PPI) use has risen
substantially, primarily driven by ongoing use over months
to years. However, there is no consensus on how to
define long-term PPI use. Our objectives were to review
and compare definitions of long-term PPl use in existing
literature and describe the rationale for each definition.
Moreover, we aimed to suggest generally applicable
definitions for research and clinical use.

Design The databases PubMed and Cochrane Library
were searched for publications concerning long-term use
of PPIs and ClinicalTrials.gov was searched for registered
studies. Two reviewers independently screened the titles,
abstracts, and full texts in two series and subsequently
extracted data.

Results A total of 742 studies were identified, and 59
met the eligibility criteria. In addition, two ongoing studies
were identified. The definition of long-term PPI use varied
from >2 weeks to >7 years. The most common definition
was >1 year or >6 months. A total of 12/61 (20%) of the
studies rationalised their definition.

Conclusion The definitions of long-term PPI treatment
varied substantially between studies and were seldom
rationalised.

In a clinical context, use of PPI for more than 8 weeks
could be a reasonable definition of long-term use in
patients with reflux symptoms and more than 4 weeks

in patients with dyspepsia or peptic ulcer. For research
purposes, 6 months could be a possible definition in
pharmacoepidemiological studies, whereas studies of
adverse effects may require a tailored definition depending
on the necessary exposure time. We recommend to always
rationalise the choice of definition.

INTRODUCTION

Proton pump inhibitors (PPIs) are commonly
used drugs worldwide. In Denmark, PPI
prescriptions are redeemed by more than
10% of the population each year.! Incident
and prevalent PPI use are rising, the latter
driven primarily by ongoing use over months
to years.” * This has raised questions about
whether continuous PPI therapy is actually
needed in many patients. Around 40% of
PPI users may be treated without an ongoing

registered indication® and concerns have
been raised about possible adverse effects,
specifically related to use of PPIs over months
to years.” Only 4-8weeks of treatment with
PPIs can cause rebound acid hypersecre-
tion and acid-related symptoms in previ-
ously asymptomatic individuals,”” potentially
contributing to continued use of PPIs.

Trends in PPI use have been intensely
investigated in recent years, with studies
consistently referring to long-term PPI use.
However, there is no consensus on how to
define long-term PPI use® and the defini-
tions of long-term use vary between studies.
Substantial discrepancies in definitions of
long-term use make it difficult to draw firm
overall conclusions about the prevalence and
impact of extended continuous PPI therapy
and about discontinuation of long-term PPI
therapy.

An appropriate uniform definition of
long-term use of PPIs is relevant in a clinical
context. Position statements or guidelines
have provided comprehensive and rational
clinical advice concerning long-term use but
have not provided a clear definition of what
long-term use is.”'” This makes it challenging
in clinical practice to determine whether and
when a patient is considered a long-term user
and to decide when deprescribing can be
discussed.

Therefore, the objectives of this study are
to review and compare definitions of long-
term PPI use which have been used in the
literature and explore the rationale for each
definition. Furthermore, we aim to suggest a
generally applicable definition of long-term
use of PPIs for research and clinical use.

MATERIALS AND METHODS

To fulfil our aim of mapping the literature
with a clear definition of long-term PPI use
and clarifying the definition of long term,
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we chose a scoping review methodology."" Guided by
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Checklist for scoping reviews,'> we
searched the databases PubMed and Cochrane Library
for publications concerning long-term use of PPIs. The
final PubMed and Cochrane searches were conducted
in January 2019. The literature searches were assisted by
a research librarian with expertise in medical literature
databases. The search was conducted using the search
terms “long-term AND proton pump inhibitor” using the
title/abstract option in the search builder.

We also searched ClinicalTrials.gov in February 2019
for registered ongoing studies using the above-mentioned
search terms.

STUDY SELECTION
Two reviewers (PFH and SR) manually screened the
titles, abstracts, and full texts independently in two series.

In the screening of titles and abstracts, studies were
excluded by the following criteria: (1) articles published
before 2003, (2) articles not written in English or a Scan-
dinavian language, (3) case reports, (4) animal studies,
(5) use of PPI for less than 2weeks.

During the assessment of full texts, we further
excluded studies without a timeframe for long-term use.
Only studies with a concrete definition of long-term use
were included, hence studies using definitions perceived
as indirect or vague, leaving the interpretation to the
authors, were excluded. Any uncertainties and disagree-
ments throughout the study selection process were
discussed and resolved by consensus among PFH and SR.

Figure 1 illustrates the study selection.

DATA EXTRACTION
Data were extracted independently by two reviewers
(PFH and SR) with respect to year, country, setting, study

Eearch result
ClinicalTrials.gov

Ongoing studies M=742

N=2

Search result PubhMed
=nd Cochrane Library

Published before 2003

Pediatric population

N=18

N=148
Published 2003-201%
N=554
Case reports Language
MN=13 M=28

Animal studies

Extra Gl uss of PPIs

H=4

N=T

Short term use (<2 weeks)

Ma clesr definition of long-

M=4

Mot studies of PPIs

term use

MN=140

N=305

MN=£1

Included studies

Figure 1

Flowchart of the study selection process. Gl, gastrointestinal; PPIs, proton pump inhibitors.
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design, aim, definition of long-term use and rationale for
choice of definition. Any discrepancies, disagreements or
uncertainties were discussed between SR and PFH and
agreement was established.

RESULTS

The literature search identified a total of 742 studies
in PubMed and Cochrane Library, of which 59 met the
final eligibility criteria. By searching ClinicalTrials.gov we
identified two ongoing studies, resulting in a total of 61
studies.

The selected studies concerned various aspects of
long-term PPI use: adverse effects (n=35), treatment
effects (n=13), pharmacoepidemiological studies (n=5)
and discontinuation or dosage reduction (n=8). Table 1
summarises the characteristics of the included studies,
which contained 28 different definitions of long-term
use.

The threshold for defining long-term PPI use varied
from >2 weeks to >7 years of PPI use. The most common
definition was =lyear (10 studies) or =26 months (10
studies). Nine studies defined long-term use as =8 weeks.
A total of 10 studies used number of prescriptions,
number of tablets or defined daily dose (DDD) in their
definition. However, there was substantial variability in
DDD/unit of time to define long-term use. Four studies
used repeat prescriptions to define long-term use.

A total of 12 out of 61 studies (20 %) stated a specific
explanation for their choice of long-term definition. Most
studies rationalised their choice by referring to previous
studies, guidelines or policy papers.

The definition of long-term use also varied within
publications by the same author. In a study by Lundell
et al from 2009," long-term treatment was defined as >8
weeks when examining treatment failure in the follow-up
of treatment effect. Six years later, Lundell et al defined
long-term use as >3 years when studying the effects of
long-term PPI use on serum gastrin levels and gastric
histology."*

DISCUSSION

Main findings

In our review we were able to identify 61 studies on
different aspects related to long-term use of PPIs. The
definitions of long-term use varied substantially between
studies and consensus in the literature on how to define
long-term use of PPIs is lacking. One in five studies stated
an explanation for their choice of definition.

Comparison with previous literature

To our knowledge this is the first study systematically
assessing the different definitions used in studies of long-
term use of PPIs. In a review from 2005, Raghunath et al’
mention that there is no consensus on how to define long-
term use and state the definitions used in some previous
studies without attempting to establish a consensus-based
definition. Additionally, a substantial amount of studies

have emerged since 2005 and a new evaluation was
required.

Implications

The substantial variability in definitions of long-term use
makes it challenging to compare studies in this area. For
example, it is difficult to compare the range, burden and
magnitude of extended continuous PPI therapy when
definitions of ‘long-term’ use vary widely. More uniform
definitions could improve these aspects and allow for
more reliable conclusions to be drawn across available
studies.

In a clinical context, several guidelines on PPI
prescribing exist, but definitions of long-term use are
often lacking. An appropriate time to discuss ongoing
use may be after an initial course of PPI is finished (eg, at
2—4weeks for uninvestigated dyspepsia) to avoid ongoing
use without indication. For several studies of patients
with non-erosive reflux disease/gastro-oesophageal
reflux disease identified in this review, long-term use was
defined as using >4 or >8 weeks.'”"” This may reflect the
fact that efficacy trials demonstrate healing of oesoph-
agitis with 4-8weeks of PPI, which is also reflected in
guideline recommendations.'®

Once the recommended initial evidence-based course
is completed and patients continue PPI treatment after
2-4/8weeks (depending on whether the indication was
dyspepsia, peptic ulcer or reflux), they could be consid-
ered long-term users. At this point, some patients may no
longer require continuous PPI (from an efficacy/indica-
tion standpoint) and the indication for ongoing therapy
could be discussed. However, it is unclear whether this
currently happens widely in practice. Therefore, we
suggest discussing appropriate PPI therapy with the
patient after 2-4weeks if the indication is uninvestigated
dyspepsia and after 4-8weeks if the indication is reflux
symptoms where long-term treatment often is necessary.

From a research perspective, the optimal definition
of long-term use may depend on the aim of the study.
Long-term use most likely needs to be defined differ-
ently if the aim is to study side effects occurring after
years of continuous use versus studying pharmacoepi-
demiological aspects of PPI use such as drug utilisation
or characteristics of patients using PPIs or of doctors
prescribing PPIs. As an example, the inconsistency in
the definitions used by Lundell et alis probably due to
a deliberate selection of definitions expedient to the
given research aim.

The most appropriate definition may also depend on
whether the aim is to study aspects of only continuous
daily use of PPI or the aim is to include intermittent
use of PPIs as well. It has been demonstrated that many
patients use PPI sporadically and only a minority are
taking PPIs continuously."” When choosing a definition
of long-term use, it is important to keep in mind that
restricting the definition to continuous daily use might
exclude the many PPI users from the study population.
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Therefore, it is not possible to have just one defini-
tion of long-term use that is appropriate for all research
purposes and the definition used should fit the aim and
context of the study. If the aim is to study drug utilisation
or magnitude of long-term use, we suggest a long-term
definition of 6 months as a possible definition. Most PPIs
are supplied in packages of no more than 100 pills. Thus,
taking PPIs daily for 6 months would require at least one
renewal of the prescription. Patients initially redeeming
100 pills, but not using all of them, would not be classi-
fied as long-term users.

If the aim is to study side effects related to long-
term use, the definition of long term might need to
be shorter or longer than 6 months depending on the
length of exposure time needed for the side effect to
occur.

In conclusion, we observed substantial variability in
definitions of long-term PPI treatment. The majority
of definitions did not include a rationale for the
choice of definition. The variety of definitions compli-
cates the comparison of research results and raises
challenges in clinical practice, such as identifying an
appropriate timeframe for discussing deprescribing.
We suggest that long-term use could be defined as
more than 4-8weeks of PPI use in a clinical context
depending on the indication for PPI therapy. One
definition does not fit all research purposes. Thus, we
suggest more than 6 months of PPI use as a possible
definition for long-term use in pharmacoepidemiolog-
ical studies and for studies of adverse effects the defi-
nition should be tailored the exposure time needed
for the side effect in question to occur. When studying
long-term use of PPIs, we suggest always giving well-
argued choices of definitions.
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