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Abstract

The aims of this study were to analyze proton pump inhibitor (PPI) users in Germany, defining and classifying them in terms
of treatment appropriateness, and to analyze the PPl prescription practices of healthcare providers. The updated DGVS
(Deutsche Gesellschaft fiir Gastroenterologie, Verdauungs-und Stoffwechselkrankheiten) gastroesophageal reflux disease
(GERD) treatment guideline (published March 2023) for mild heartburn symptoms recommends carrying out a probatory
treatment of mild symptoms via other medication such as antacids, alginates, and H2 blockers before escalating to PPI
treatments, if the patient profile allows. This retrospective cross-sectional study was based on data from the IQVIA™
Disease Analyzer database (DA) and included adult patients (18years or older) in 1006 general and 39 gastroenterological
practices in Germany who received at least | PPl prescription or alginate between September 2019 and September
2021 (hereinafter referred to as the index period). Analyses included indications associated with PPl prescription,
co-diagnoses, co-therapies of PPl patients, duration of PPl therapy, dosages of PPl prescriptions, and proportions of practices
prescribing PPls and alginates. A total of 472 146 patients taking PPIs and 9101 patients taking alginates were available
for analysis. Very few patients (4.5%) of the total cohort were treated in complete adherence to treatment guidelines.
Conditions such as gastritis and duodenitis (47.2%) and reflux diseases (38.4%) were more frequently associated with
PPl prescriptions. The average PPl treatment period lasted 141 days, and 36.6% of patients were treated for >6 months.
High doses were prescribed relatively often (ie, 42.8% of esomeprazole prescriptions were 40mg, 59.1% of lansoprazole
prescriptions 30mg, 28.6% of omeprazole prescriptions 40mg). With each practice prescribing PPls to at least 10%
of their patients; 72% of general practitioners (GPs) and 8% of GENTS (Gastroenterologists) prescribed alginates. This
study highlights that discrepancies exist between clinical guidelines and real-life prescribing practices of PPls in Germany.
Particular attention should be given to the incidence of patients being prescribed high-dose or long-duration PPl with
mild indications. These findings are particularly apt considering the publication (March 2023) of new guidelines on the
“management of gastroesophageal reflux disease and eosinophilic esophagitis,” by the DGVS.
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Introduction

Proton pump inhibitors (PPIs) are a class of medications ZRECk'“ Benckiser Healthcare Limited, Hull, UK
Reckitt, Heidelberg, Germany

that were introduced clinically in the 1980s and are used to 3 ! i
X X . : : IQVIA, Madrid, Spain
induce a strong and lasting reduction in the production of  4QviA, Frankfurt am Main, Germany
stomach acid.! PPIs target the last step of acid production in .
the gastric parietal cells, irreversibly inhibiting the hydro- Corresponding Author:
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gen-potassium ATPase (proton pump) that is responsible for  soueh, Hull HUS 7Ds, UK.
the secretion of H+ ions into the stomach lining, inducing a Email: kate.plehhova@reckitt.com
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very significant reduction in gastric acid production.” PPIs
can be used to treat acid-related gastro-intestinal indica-
tions, including conditions such as peptic ulcers and GERD,
as well as to prevent damage to the upper GI tract by aspirin
or other nonsteroidal anti-inflammatory drugs (NSAIDs).>

As such, PPIs are popular drugs—in Bavaria alone a
recent drug-utilization study from 2010 to 2018 found that
64.8 defined daily doses were prescribed per 1000 insured
people, per day.*

While the short-term benefits of PPI usage largely out-
weigh the risks, it is long-term usage—particularly at high
doses—that have brought up intensive discussions on the
risk-benefit analysis.>"!” The excessive length of treatment
and dosage is also affected by the fact that some patients
take PPIs without any indication, and by the extension of the
treatment duration in some patients without indication for a
PPI, due to rebound acid hypersecretion (RAHS) symptoms
after attempted withdrawal.>'®$!® While the observational
results of these studies should be interpreted with caution
(causation cannot be implied), the evidence suggests that
long-term PPI usage should be limited to medically justified
situations according to not only the updated national,
but also international guidelines, while a reduction in PPI
dosage or a switch to other alternative therapies such as
antacids, alginates, or H2 blockers might be a better option
for the remainder of cases.>?%?! Heartburn symptoms may
occur during a PPI deprescribing phase, and alginates can be
prescribed to reduce these symptoms.”??° Indeed, several
studies have already been conducted which focus on PPI
dosage reduction or replacement, with encouraging results
in certain cases.”>?* Coyle et al showed that 75.1% of 6249
patients were able to step off or down from PPI within 1 year,
after receiving educational information and agreeing on a
management plan on reducing or stopping PPI therapy.?

Given the extensive use of PPIs in Germany and the poten-
tial negative effects of their long-term and/or high-dosage use,
there is a recognized need for a large-scale evaluation of treat-
ment and dosage patterns, along with an evaluation of whether
such treatments are adequate or whether patients would ben-
efit from either pursuing alternative symptom management
options, or from a reduction in PPI dosage.

As such, this study aimed to analyze PPI users in
Germany in terms of appropriateness of treatment, and to
analyze the PPI prescription practices of healthcare provid-
ers. This study was carried out prior to the publication of the
new DGVS guidelines in Germany, however, the findings
support its publication and clarify its importance amidst the
current culture of PPI prescription.

Methods

Data Sources

This retrospective cross-sectional study was based on data
from IQVIA DA, which contains case-based information

provided by office-based physicians (both GPs and special-
ists) including demographic data, prescriptions, and diagno-
ses in Germany. This database represents approximately 3%
of all German private practices. The database is considered
representative of German outpatients and appears to be suit-
able for epidemiological studies. IQVIA ensures the accu-
racy, consistency, and completeness of the data.?®

Study Population

This study was designed to include in its main cohort: adult
patients (18 years or older) in general and gastroenterologi-
cal practices in Germany receiving at least 1 PPI (ATC:
A02B2) or alginate (defined as having alginic acid listed
among its active substances, or as the brand) prescription
during the index period. Exclusion criteria included miss-
ing documentation of age, sex, and insurance status as well
as less than 12months of observability prior to the first
prescription.

Analyses and Definitions

PPI prescription cohorts. All PPl and alginate patients included
in the study were classified into 1 (or several, as a patient
could belong to more than 1 group) of the 6 distinctive
cohorts depending on the details of their PPI prescriptions.
Table 1 shows the patterns of PPI use which deviate from
guidelines, defined in this study. Additionally, we calculated
the proportion of patients who received no co-medication
while reducing or coming off PPI. These patients had at least
1 PPI dosage reduction during their treatment period or
received no PPI prescription in the 3 months afterwards.

Diagnoses associated with PPl prescription, comorbidity, and
polybharmacy. Diagnoses which were directly linked to PPI
prescriptions were analyzed. Diagnoses and symptoms with
a proportion of at least 1% included gastritis and duodenitis,
functional dyspepsia (ICD-10: K30, K29), reflux disease
(ICD-10: K21), heartburn (ICD-10: R12), and ulcers
(ICD-10: K25-K28).

The most common comorbidities documented between
January 2018 and September 2021 independently of PPI
treatment episodes, as well as the most common co-thera-
pies prescribed during a PPI treatment episode were also
calculated.

Duration of PPI therapy. The therapy duration was calculated
for every PPI prescription based on daily dosage, number of
packages, package size, and strength. A continuous PPI
treatment episode was calculated as time to therapy discon-
tinuation defined as at least 2weeks without PPI therapy
and presented as a persistence analysis (Figure 4). Along
with mean and median duration of continuous PPI treat-
ment episodes, treatment episodes were grouped by dura-
tion into 6 categories: under 4 weeks, 4 to 8 weeks, 8 weeks
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Table I. Patterns of PPl Use Which May be Inappropriate.

Cohort

Definition

Patients for whom PPIs are
no longer necessary

Patients who have
been prescribed PPls
inappropriately

Patients whose PPl dosage
can be reduced

Patients with an appropriate
PPI prescription

Patients who may benefit
from an alginate add-on

Patients receiving no
comedication while
reducing or coming off PPI

Patients with mild conditions whose treatment lasts longer than 8 weeks.

Patients who have not had their prescription reviewed after 8 weeks, that is, patients receiving
treatment for longer than 8 weeks who logged no physician visits in the 8 to 12 weeks after their
first PPl prescription for each treatment episode.

Patients using PPl for gastroprotection/prophylaxis who no longer take the comedication—defined
as patients receiving overlapping NSAID and PPI treatment for whom the PPI treatment episode
ends more than | week after the NSAID treatment.

Patients receiving PPIs without an appropriate indication, defined as being one of the
gastroesophageal focus diseases.

Patients who received PPl on their first visit for mild disease—meaning patients that for whom a
PPI prescription, a diagnosis for one of the mild diseases listed in Table 2, and no severe disease
diagnoses are documented upon the first visit.

Patients receiving an interfering co-medication during a PPI treatment episode.

Patients continuously using PPl for longer than 8 weeks.

Patients on high doses PPIs whose dosage remains unchanged in the 8 weeks after the initial prescription.
Patients on polypharmacy (using 5+ concurrent drugs), older patients (age group > 70years), or
patients with impaired liver or kidney function.

Patients with at least | PPl prescription who were excluded in the 3 previous groups.

Patients who visit the doctor repeatedly during a long PPl episode (defined as patients with an
average of 2 or more visits per month after 8 weeks have elapsed since the start of the PPl episode).
Patients who remain on continuous, high-dose PPl for 3 months or longer.

Patients whose daily PPl dose has gone up, suggesting breakthrough symptoms.

Patients with more severe erosive conditions, that is, Barret’s esophagus or Zollinger-Ellison syndrome.
Patients receiving long-term gastroprotection, that is, under NSAID treatments lasting longer than
6 months.

Patients who had at least | PPI treatment episode whose PPl dosage was reduced during the
episode or who received no PPl prescriptions in the 3 months after the end of the treatment
episode. Of these, those patients who received no comedication at all during the aforementioned

dose reduction or discontinuation episodes were selected for inclusion in this group.

to 3months, 3 to 6 months, 6 to 12 months, and treatments
lasting longer than a year.

Dosages of PPl prescriptions. A 2-tier system was used to
determine the daily dosage: If the prescriber had entered a
daily dosage directly in the database, that figure was used,
while for prescriptions in which this information was miss-
ing, the daily dosage was estimated based on the median
time between equivalent prescriptions of the same sub-
stance, package size, and strength.

PPl prescriber analyses. The proportions of practices pre-
scribing PPIs and alginates as well as practices prescribing
PPIs upon first patient visit were calculated based on GP
and Gastroenterology practices in the database. In addition,
proportions of practices prescribing PPIs and alginates to at
least 10% of their patients were shown.

Results

Study Population and Baseline Characteristics

The database contains 1006 and 39 GP and gastroenterolo-
gist practices continuously delivering data between January

2018 and September 2019 with 9310670 and 1041189
respective patients (including those with visit dates preced-
ing the index period). Of these, 567 726 and 12 113 patients
respectively received at least 1 PPI or alginate prescription
during the index period, of which in turn 472 146 and 9101
respectively had at least 1 year of observability before their
first PPI prescription.

Overall, most PPI patients tend to be in older age
cohorts, with 38% belonging to the >70 cohort, 21% to the
61 to 70 cohort, and 18% to the 51 to 60 cohort (Figure 1).
The sex distribution is (55% female, 45% male; Figure 1),
and most patients on PPI treatment are covered by statutory
health insurance (92% SHI, 8% PHI). The regional distri-
bution is roughly aligned with the overall population, with
83% of patients in the West and 17% in the East, and most
patients are treated by GPs (96%) rather than by gastroen-
terologists (4%).

Defining PPI Prescription Cohorts

In this study we looked at PPI users, which fell into a num-
ber of cohorts. These cohorts are defined as 1 of 6 groups
(Table 1), addressing presence or absence of an appropriate
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M Patients for whom PPIs are no longer necessary
450,000 m Patients who are inappropriately prescribed PPIs
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Figure |. User cohorts striated by age and sex.
indication for PPI use, duration of use, dose, and potential Table 2. Classification of PPl Patients in Terms of
for dose or use reduction or alternative treatment. Most ~ Appropriateness of the PPl Use.
patients (96.5%) of the total study population were classi- Patients

fied to at least one of the defined groups, since >70% were
counted in 2 or 3 groups at the same time. The significant
majority (92.2%) could benefit from a reduction in their PPI
dosage, while 62% no longer need PPIs, 44% were inap-
propriately prescribed PPIs, and 42% would benefit from an
alginate add-on (Table 2). Furthermore, very few patients
(1.4% of the total) are receiving alginates with GERD or
nonerosive reflux disease (NERD), and out of the total
number of patients, only 2% received no comedication
while coming off PPI and virtually none (0.2%) received
alginates while coming off PPI.

Diagnoses Associated With PPl Prescription,
Comorbidity, and Polypharmacy

Figure 2 shows diagnoses associated with PPI prescrip-
tions. Conditions such as gastritis, duodenitis and dyspepsia
(48.3%), and reflux diseases (38.4%) were more frequent
than ulcers (5.1%), for example. For example, 52.0% were
diagnosed with dorsalgia, 49.0% with hypertension, 28.7%
with lipid metabolism disorders, 24.5% with abnormal pain

Grou 472 146=100%) (N%
p

290742 (62)

Patients for whom PPIs are no
longer necessary

Patients who have been prescribed
PPIs inappropriately

Patients whose PPl dosage can be
reduced

206840 (44)

435427 (92)

Patients with an appropriate PPI 21458 (5)
prescription

Patients who may benefit from an 198696 (42)
alginate add-on

Patients receiving no comedication 10108 (2)

while reducing or coming off PPI

Patients may belong to more than | cohort.

or pelvic pain, 20.4% with depression, and 20.0% with uri-
nary system diseases. Finally, comorbidities are often linked
to polypharmacy, where 32.8% of subjects were prescribed
beta blockers, 31.9% non-steroid antirheumatics, 26.0%
statins, 19.5% ACE inhibitors, 19.5% thyroid preparations,
18.5% calcium antagonists, and 17.8% diuretics.
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Figure 2. Diagnoses associated with PPI prescription.

Figure 3. Duration of PPl therapy.
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Figure 4. Persistence analyses for PPl therapy depending on the user cohort.

Duration of PPl Therapy and Persistence Analyses

The average PPI treatment episode was 141days, with a
median treatment duration of 95 days. A short therapy dura-
tion of up to 8 weeks was observed in just 16.1% of patients,
with 26.3% treated for 3 to 6months, 13.2% for 6 to
12 months, and 23.2% for more than 12 months (Figure 3).
Figure 4 additionally displays persistence analysis depend-
ing on the user cohort which shows that the cohort of
patients with proper PPI treatment has 2 sharp drop-offs in
persistence after the first and second months, whereas for
the other cohorts treated patients tend to persist for longer,
though a noticeable drop is evident in between months 2
and 4 in most cohorts with all cohorts dropping more than
40% of their patients in those months (except for the cohort

of patients who can reduce their PPI dosage, which shows a
much smoother and continuous persistence court).

After 12 months, the cohorts of patients on adequate PPI
treatment and who receive no comedication while reducing
or coming off PPI see most of their patients drop off, whereas
for all other cohorts there is a remanent of 10% to 20% of the
initial patients that are still treated after a year (Figure 4).

Dosages of PPl Prescriptions

Table 3 shows the prescribed doses of PPI drugs. Doses did
vary depending on the PPI drug, for example: 49.5% of
esomeprazole prescriptions had a dose of 40 or 80 mg com-
pared to 47.2% of pantoprazole patients and 31.2% of
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Table 3. PPl Doses Prescribed.

Daily dosage (mg)  Esomeprazole (n, %)  Lansoprazole (n, %)

Omeprazole (n, %)  Pantoprazole (n, %)  Rabeprazole (n, %)

5 1746 (4.6) 39 (1.7) 8370 (9.1) 27956 (6.4) 199 (10.9)
10 2317 (6.1) 736 (31.9) 11891 (12.9) 47890 (11.0) 465 (25.4)
20 12298 (32.6) 170 (7.4) 40255 (43.8) 124678 (28.7) 1041 (56.8)
30 2703 (7.2) 1364 (59.1) 2729 (3.0) 29007 (6.7) —
40 16 127 (42.8) — 26268 (28.6) 180213 (41.4) 127 (6.9)
80 2527 (6.7) — 2424 (2.6) 25370 (5.8) —
The doses shown here are those available in Germany, any doses not shown are unavailable in this region, therefore not included.
Table 4. Diseases and ICD-10 Coding Associated With PPl Prescriptions.
Category Severity ICD-10 code Description
Gastro-oesophageal Mild B980 H. pylori infection
focus diseases K219 NERD

K29 Gastritis and duodenitis

K300 Functional dyspepsia

R120 Heartburn

Severe El64 Zollinger-Ellison Syndrome

K25 Gastric ulcer

K26 Duodenal ulcer

K27 Peptic ulcer

K210 Erosive GORD

K227 Barret’s oesophagus
Other relevant diseases Does not apply A047 Clostridium difficile infection

A049 Small intestinal bacterial Overgrowth

BOI2 Pneumonia

J12-J16 and JI8 Pneumonia

omeprazole patients. In total, high doses were prescribed
more often than low doses (Table 4).

PPI Prescriber Analyses

Each of the 1045 practices in the database prescribed PPIs
to at least 10% of its patients, with >95% of practices pre-
scribing PPIs to at least 10% of their patients upon the first
visit. All practices were also involved in deprescribing for
more than 10% of their patients and prescribe co-medica-
tion alongside PPI. Interestingly, GPs were far more likely
to review a patient and stop PPI prescriptions after 4 weeks
than gastroenterologists (97% of GPs do this for more than
10% of their patients vs 21% of gastroenterologists).

Discussion

This retrospective cross-sectional study represents a large
sample of 472 146 patients in Germany, has resulted in sev-
eral findings regarding the current usage and practices in
proton pump inhibitor treatment in Germany.

First, nearly all practices used in the sample—both
GPs and gastroenterologists—prescribed PPIs to more than

10% of their patients, with PPIs representing 5% of all pre-
scriptions by GPs and 16% of all prescriptions by gastroen-
terologists during the index period. Furthermore, several of
the gastroesophageal diseases such as reflux disease, gastri-
tis and duodenitis, heartburn, or gastric ulcers were found to
be among the most common diagnoses linked by physicians
to PPI prescriptions. NSAIDs were also found to be one of
the co-medications most prescribed alongside PPIs, suggest-
ing their common use as gastroprotection.

PPIs are known to be widely used in Germany in the
treatment of many conditions.?”*® However, our study has
shown that only a very small number of patients receiving
PPIs were treated in line with guideline recommendations.
Overall, 92% of the total cohort of PPI patients were shown
to be likely to benefit from a reduction in dosage, 62%
should be able to stop treatment altogether, and 44% were
found to be receiving a course of PPI treatment not in line
with guidance and appropriate treatment. In addition, PPI
treatments tended to be much longer than the 4 to 8 weeks
that are recommended for most cases and were also pre-
scribed at higher doses than the recommended dose.?**' In
addition, most PPI patients had several poly-pharmacies,
these could be unnecessary and should be reduced where
applicable to reduce risk of drug interactions.
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It should be noted that having a high number of inappro-
priate PPI prescriptions and excessively long-term adminis-
tration of the medication is not solely a German problem. In
2017, a Canadian guideline was published with the aim of
facilitating PPI deprescribing.’? Deprescribing is a process
involving structured dose reduction and discontinuation of
a medication for which there is no longer an indication, or
where the potential harm outweighs the benefit. This Both
Canadian and American guideline recommended reducing
doses, stopping, or using low doses in patients who have
completed 4 weeks of PPI treatment for heartburn or mild to
moderate gastroesophageal reflux disease or esophagitis,
and whose symptoms have been alleviated.’>** Various
deprescribing strategies have been developed and trialed
in clinical practice among small patient populations.>*3’
Rudelle and Laroche*’ have determined the level of knowl-
edge and attitude of GPs with respect to the adverse effects
caused by PPIs in France. Some 80.4% of GPs were willing
to deprescribe PPIs where such side effects arose.*’

Heartburn symptoms may occur during a PPI depre-
scribing phase, and alginates can be prescribed to reduce
these symptoms.?>2

In the present study, alginate prescription was found to
be comparatively rare in patient with GERD indication, in
GP and gastroenterology practices prescribing them at all,
and 50% and 77% respectively prescribing them in combi-
nation with PPIs. We also found that 42% of PPI patients
could benefit from an alginate add-on, while just 1.4% of
patients with GERD diagnoses have received such an add-
on, and barely 0.2% of patients are receiving alginates
while coming off PPI. In Germany alginates, if an OTC
medicinal product, can be prescribed via green prescription
by the GP or GENT and patients do have the opportunity
to asked for reimbursement with their general health insur-
ance on a case-by-case situation. There is a published
list of general health insurances and their reimbursement
limit for non Rx products (OTC-Satzungsleistungen der
Krankenkassen—DeutschesApothekenPortal).*! In a ran-
domized, double-blind, double-dummy study in patients
with heartburn without alarm symptoms on symptoms on 2
to 6days in the previous week, a 14-day therapy with an
alginate (4 times a day) was not inferior to a therapy with
alginate (4 times a day) was not inferior to treatment with
20 mg omeprazole.*> Alginates may represent a compara-
bly effective alternative to PPL.#

Retrospective primary care database analyses are gener-
ally limited by the validity and completeness of the data
analyzed. The following limitations that are relevant to the
present study should be mentioned: first, practices only
report on diagnoses based on international classification of
diseases (ICD) codes; no detailed information on symptoms
or severity is available in the database. Second, prescrip-
tions are not always reported with an associated diagnosis,
nor is there an indicated date for the end of the condition if

or when it resolves. Third, some low-dose PPIs are also
available in pharmacies without prescription, and the data-
base does not include data on the use of PPIs purchased
over the counter by patients. Fourth, no data are available
on socioeconomic status and lifestyle-related risk factors
(smoking, alcohol, and physical activity). Fifth, patients can
only be observed in a single practice; if they receive a diag-
nosis or prescription from another physician or in hospital,
such prescriptions are not documented. However, this study
also has several strengths including a very large sample
size, use of data from clinical practice, and access to data
from both GP and GENT practices.

Conclusion

This study highlights that discrepancies exist between clini-
cal guidelines for GERD and real-life prescribing practices
of PPIs in Germany. Particular attention should be given
to the incidence of patients being prescribed high-dose or
long-duration PPI with mild indications. These findings are
particularly apt considering the publication of new guide-
lines on the management of “Gastroesophageal reflux
disease and eosinophilic esophagitis,” by the DGVS.*
Deprescribing of PPI is required in many patients, while
alginate use may be an appropriate supporting therapy in
many cases. There is a clear need to bring more awareness
to doctors in reevaluating patients’ diagnosis, who are on
long term PPI therapy, which would be beneficial for
patients’ safety (concerning long term side effects) and in
reducing the burden on the health care system. A clear
method with which to eliminate or reduce PPI doses from
long term PPI treatment cases could be helpful and encour-
age doctors to follow the treatment guidelines more closely.
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