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Proton pump inhibitors: When is it too much of a good thing?

John Tshon Yit Soong '#ip

The popularity of proton pump inhibitors (PPIs) among
both prescribers and patients may be ascribed to their
relative low cost, efficacy and safety profile. Introduced
in the late 1980s, PPIs are benzimidazole derivative drugs
that inhibit the hydrogen-potassium ATPase exchanger
(“the proton pump”) on the luminal surface of the
gastric parietal cell membrane.! The inhibition of the
exchanger mechanism strongly decreases the secretion
of protons needed for the secretion of hydrochloric acid.
The PPIs are clinically indicated for peptic ulcer disease,
gastroesophageal reflux, Zollinger-Ellison syndrome,
non-steroidal anti-inflammatory drug (NSAID)-
associated gut ulcers, and as a part of Helicobacter pylori
eradication. Highly effective, their superiority over
histamine-2 receptor antagonists (H2RAs)? is due in
part to their ability to maintain gastric pH>4 reliably for
up to 21 hours a day, but also to the phenomenon of
tachyphylaxis observed in the action of H2RAs.?

However, PPIs are not a panacea for all ills. While not
by any means conclusive, observational studies have
suggested that long-term PPI use may be associated
with important adverse effects.* Systemically, such use
has been associated with increased risks of osteoporotic
fractures; malabsorption of vitamin Bj,, calcium,
magnesium and iron; Clostridium difficile infection;’
dementia; pneumonia; kidney disease; and stroke.
The local observed effects of prolonged gastric acid
suppression include hypergastrinemia, gastric atrophy
and polyp formation, chronic H. Pylori infection,® and a
potentially increased risk of gastric cancer.”

In Singapore, several studies have explored the
magnitude of inappropriate PPI prescribing. A single-
centre, point prevalence study found that 46.5% of
hospitalised inpatients were prescribed a PPI, of which
just over half (54.1%) did not have a US Food and Drug
Administration (FDA) approved clinical indication.®
Another Singapore study of hospitalised seniors (>65
years) suggests that the rate of potentially inappropriate
prescribing of PPI is even higher in the elderly (up to
81.2%).°

With this context in mind, Tan et al. evaluate the effect
of phased, multidisciplinary interventions to reduce PPI
overutilisation at a tertiary hospital in Singapore, published
in this issue of the Annals.'® Sustained behaviour change
is challenging. The team employed a framework by
Anderson et al.!' to target prescriber beliefs, knowledge
and attitudes, as well as work environment and cultural
factors, to “nudge” physicians towards intended
behaviours. The first intervention was the introduction
of a PPI deprescribing guide to 4 large prescribing
departments within the hospital. The second intervention,
introduced 10 months after the first, was the conducting
of education sessions for internists at the hospital to
highlight the potential harms of inappropriate PPI use.

The retrospective observational study utilised an
interrupted time-series analysis to measure doses of oral
PPI prescribed per 1,000 prescriptions every month,
from 2013 to 2019, as a primary outcome. For safety
analysis, the authors explored incident peptic ulcer
disease per 1,000 patient-days for the hospital from
2015 to 2018. These calculations utilised routinely
collected data as part of patient care within their
hospital database. In addition, a case-notes review was
undertaken for patients who had oral PPI deprescribed
over a 5-month period (June to October 2017) to
explore if restarting or escalation of PPI doses were
needed within 6 months of discharge (N=262).

Interestingly, the study found that PPI utilisation rates
were already declining before the first intervention
(-77 daily doses/1,000 prescriptions a month, 95%
confidence interval [CI] -105 to -52). This trend
accelerated after the first intervention (-303 daily
doses/1,000 prescriptions a month, 95% CI -474 to
-131), but reversed after the second intervention (+405
daily doses/1,000 prescriptions a month, 95% CI 231
to 579). On deeper exploration, the rate of inpatient
reduction in PPI prescription was steeper than outpatient
prescription rates after the first intervention. However,
after the second intervention, the rate of inpatient
PPI prescriptions started to increase, and the rate
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of reduction in outpatient PPI prescription slowed.
Overall, the study estimated a reduction of 1,930 daily
doses/1,000 prescriptions a month, and a cost avoidance
of SGD87,082 per year.

From the safety analysis, the rate of incident peptic
ulcer disease did not change over time, and the case-
notes review found that 62.6% of the patients had
remained deprescribed of PPIs at 6 months after
discharge. Of the 8.7% who died, none had a cause
attributable to gastrointestinal bleeding. At least 10%
of patients who had PPI treatment restarted had no
clear indication documented.

Healthcare systems are dynamic and complex.
Interventions rarely happen in isolation. Evaluation of
interventions within real-life settings are necessary and
meaningful. However, the inability to have rigorous
control for environmental and patient factors (e.g.
within a randomised clinical trial) often limits both the
generalisability of outcomes, and causal inference. The
interventions documented in the study occurred after
a national campaign for deprescribing, which could
explain the already declining rate of PPI prescriptions.

This study highlights the difficulties of enacting
sustained behavioural change, and the challenges of
measuring improvement and outcomes in the real-world
clinical setting. The study utilises routinely collected
data as part of patient care, to measure the primary
outcome of PPI utilisation rates. This may be interpreted
as a surrogate measure for the inappropriate prescribing
of PPI. A “floor” effect is to be expected with this
surrogate measure. Perfect performance would still
produce a PPI prescription rate, though the latter would
be clinically indicated. What this “target” should be is
not clear, without adjustment for case-mix and clinical
indication.

The methodology allows large amounts of data to be
interrogated over time. However, as said data were not
collected for the expressed purpose of answering this
research question, it is subject to several limitations:
information bias, not being comprehensive in terms
of variables, inaccuracy of diagnostic and prescription
coding, its retrospective nature, and having missing data
elements not by chance. The study aimed to ameliorate
these limitations by complementing the large data
approach with a smaller case-notes review. While this

study is limited to the acute hospital setting, it is
expected that a large proportion of patients may have
inappropriate PPIs prescribed in primary care and the
community setting.

For a drug, efficacy is not clinical effectiveness. Real-
world evaluations can provide meaningful answers to
important questions about burden of disease, treatment
adherence, cost-effectiveness, and health resource
utilisation. Though with limitations, the study adds
to our growing understanding of how we can better
care for our patients.
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