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ABSTRACT

BACKGROUND: Proton pump inhibitors (PPIs) are often used inappropriately, without an indica-
tion, or for longer durations than recommended. Few tools exist to guide reassessment of their
continued use and deprescribing if required. We aimed to reduce inappropriate drug use by
developing and implementing a PPI deprescribing tool and process in a family medicine unit.

ASSESSMENT OF PROBLEM: Primary care providers of adults taking a PPI for 8 weeks with an
upcoming periodic health examination were reminded to reassess therapy via electronic medi-
cal record (EMR) messaging. A PPI Deprescribing Tool was uploaded into the EMR as a second
reminder and to guide reassessment and deprescribing where indicated. Ten weeks after the
examination a chart review assessed changes to PPl use. A follow up survey of providers
assessed the utility and barriers to implementing the Deprescribing Tool.

RESULTS: Forty-three of 46 patients on PPIs (93%) had their PPI reassessed, resulting in

11 patients (26%) having their PPI deprescribed.

STRATEGIES FOR IMPROVEMENT: Routine reassessment of long-term medications is often over-
looked because of extensive demands on primary care providers’ time. Deprescribing likely
improved because potentially eligible patients were identified to the provider and a tool was
provided at the time of the encounter to guide the deprescribing process.

LESSONS: Reassessment and deprescribing of PPIs can be supported by implementing a
standardised process and use of guidance tools for clinicians. Providers found the timely and
selective reminder message to deprescribe the most useful component of the intervention.

KEYWORDS: proton pump inhibitor; deprescribing; reassessment; primary care; medication
therapy management; gastroesophageal reflux disease

Background

In 2012, proton pump inhibitors (PPIs) ac-
counted for nine of the top 100 prescribed
drugs in Canada.! This medication class was
initially thought to have an excellent safety pro-
file. More recent evidence suggests that long-
term PPI use may be linked to increased risk

of incident and recurrent Clostridium difficile
infection, community and hospital acquired
pneumonia, bone fractures, and nutrient

malabsorption.?¢ The risk appears to be smaller
with H, receptor antagonists or lower PPI doses,
suggesting that the degree of acid suppression
plays a role in the risk of adverse effects.”™*

Gastroesophageal reflux disease (GERD) is a com-
mon indication for PPI use. Canadian Consensus
Guidelines recommend that PPIs be discontinued
after 4-8 weeks of initial treatment.” If symptoms
recur, reintroduction of PPIs at the lowest dose and
frequency to control symptoms is recommended.”
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Despite definitive recommendations for appropri-
ate PPI use, evidence consistently shows they are
not being used appropriately. A retrospective chart
review performed in Australia found that only
37.1% of inpatients prescribed a PPI were taking

it for an appropriate indication.® Only 58.5% of
these patients had tried an H,-receptor antago-
nist for mild/moderate oesophagitis, which is a
recommended practice.® As well, research recently
conducted in our family medicine unit determined
that many of our elderly patients who frequently
visit the emergency department were taking a PPI
inappropriately, according to the STOPP criteria
(Screening Tool of Older Persons’ Potentially
Inappropriate Prescriptions).*'

Deprescribing is the complex process of tapering
or stopping medications to manage polyphar-
macy and improve patient outcomes.'' Interven-
tions to reduce unnecessary PPI use have proven
successful in previous studies but these interven-
tions are often resource heavy and may be difficult
to implement in some practices.’>'* A review of
interventions to support appropriate PPI prescrib-
ing suggested that combining educational, multi-
faceted interventions that involve both health care
providers and patients may be useful.”®

Electronic medical records (EMR) make it rela-
tively easy to identify patients taking potentially
inappropriate medications. However, primary care
providers (PCPs) often lack the time and knowl-
edge to intervene. The aim of this project was to
develop, implement and evaluate a tool and process
to guide reassessment and deprescribing of PPIs
where appropriate. Additional objectives included
improving documentation of indications for PPI
use in the EMR and assessing the utility and barri-
ers to implementing the deprescribing process.

Assessment of Problem

This prospective, descriptive quality improve-
ment project was approved by University Health
Network’s research ethics board. It was conduct-
ed at the Toronto Western Family Health Team;
a large, interdisciplinary, academic primary care
clinic serving ~14 000 patients in downtown
west Toronto. Family medicine residents, nurse
practitioners, and staff physicians see patients by
appointment. Residents review their cases with a

supervising staff physician before implementing a
care plan with patients.

Two documents were created for the project.

A PPI Deprescribing Tool was developed from a
review of current guidelines (Figure 1).5'°** The
information was consolidated into a single docu-
ment and the content was reviewed by a local
gastroenterologist. Standard daily doses of PPIs
for GERD and endoscopic negative reflux disease
were defined as: omeprazole 20 mg, lansopra-
zole 20 mg, pantoprazole 40 mg, rabeprazole

20 mg and esomeprazole 20 mg."** A usability
pilot was conducted with several PCPs to ensure
the tool would be easy to use. A handout was
created to help patients understand the harms
associated with long-term PPI use. It also guided
patients through the taper process, including
management of potential rebound symptoms.
The handout was reviewed by a plain language
editor in the Patient Education Department at
the hospital.

A trial of weekly screening of the PCP’s schedules
took ~30 min which demonstrated the feasibility
of implementing this intervention in a resource
limited environment. Eligible patients were aged
18 years or older who had an upcoming periodic
health examination and were taking a PPI (for
any indication) for 8 weeks. A standard EMR
reminder message was sent to the PCP of these
patients advising that the upcoming appointment
would be an ideal opportunity to reassess therapy
(Figure 2). The PPI Deprescribing Tool was up-
loaded into patients’ EMRs to serve as a second
reminder at the time of the appointment and to
assist with the reassessment and deprescribing
process. The Tool encouraged detailed documen-
tation of the indication for chronic PPI therapy
when deemed appropriate. The patient handout
was saved in the EMR for printing and distribu-
tion at the visit if required.

The intervention used PCPs to perform the reas-
sessment because their existing relationship and
knowledge of their patients helped to facilitate
the efficiency and success of performing this task.
The periodic health examination was deliberately
chosen as the opportune time to perform the
intervention. These appointments are longer than
usual clinic visits and the concerns regarding PPI
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Figure 1. PPI Deprescribing tool
PPI Deprescribing Tool for Toronto Western Hospital Family Health Team May 7, 2013

For Patients Taking a PPl = 8 weeks
Please consider ALL indications that apply to your patient and apply the most conservative action.

INDICATION ACTION
Ulcer: H, Pylori 1. Stwop PPl once aradication tharapy completed

* Exgaption:  complicated duadenal ulcer (perforation, hemarrhage, large), gastric ulcer, or high
risk host {ex. >70 yrs, cardiac/renalliver disease, on anticoagulation/ antiplatelet) cbtain
confrmation of eradicatian before stopping
Ulcer: NSAID/ ASA / COX 2 1. Weigh the nisks and benefits of offending agent

2. I possible, stop NSAID f ASA | COX-2 nhibior then taper PPI (sea balow).
*  Excegption: if bleading’ parforated! 1arge wicar or high-nsk host (ex. >70, cardiacirenalliver
disease, on anticoagulation antiplatelet), continue PPI. Document indication for long term PP

3. M can't stop affending agent, use lowest effective dose and continue standard dose PPT.
Cocument indication for lang term PPI

Ulcer: Idiopathic 1. Continue standard dose PP,
(mon M.pylari, nan NSAID | ASA S
cox2) 2._Document indication for long tarm PPI.
Gastroprotection from NSAID/ ASA/ | 1. Weigh the risks and benefits of NSAID f ASA ! COX-2 Inhbitor.
COX 2 inhibitor
2. W possible, stop NSAID f ASA / COX-2 nhibior and taper PPI (sea balow).

w

. need to continue NSAID/ASA COX-2 agent: )
A} If high.risk for ulcers (fultils i, &, or i¥), continue standard dose PPT and document indication for
long term PP

I Prior complicated wicar (perforation, hamaormage, arge ulcer)

ii. Z2risk faclors:
Age >60
Multiple agents: NSAIDs, ASA, anticcagutants, other antplatelets
o Histery of uncompicated ulcer
o Concurrant steroxd use
o High dose NSAID
o Comorbidities (CV, renal or lver disease)
H

co

SSRI use

1 igh risk per clinical judgment
8) I r PP (sea balow).

Asymptomatic GERD or dyspepsia | 1. Taper PPl (see below).
GERD w! Erosive Esophagitis 1. M taking mora than standard dose PPT', recuce 1o standard dose for 1 week. If tolerated,
reduce daily dose agan (ex. omeprazele 20mg daily - omeprazele 10mg daily). Document
(aka GERD with endoscopic evidence indication for long term PPL
of lasions, erosions of ucars)

2. Wtaking standard dose PP 2 reduce daily dase {ex. omeprazoke 20mg daily = omeprazoke
10mg daily). Document indication for long term PPI.
GERD (NOT controlied despite...) 1. If possble, eliminate drugs that could exacerbate symptoms by lowering esophageal

sphinctar pressura,
« eliminate drugs causes (f possble) +  ex: anticholnergics (eg TCAs), CCBs (ex. amledipine), estrogen, PDES inhibitors (ex. sildenafi),
« optimal PPI timing {30-60 min before nitrates, alcohol or nicotine (smoking)

1st meal)
2. Continue standard dose PPI as long term therspy is indicated, Document indication for PPI,
Dyspepsia (NOT controlled) 1. If possble, eliminate drugs that may iritate the stomach:
*  ex: ASA ! NSAIDs, bisphosphonate, iron

2. Recommend Mastyle changes: reduca food / baverage triggers, reduce! stop EXOH and smoking.

3. If symp don'timp ider investigations (H Pylori testing, endoscopy etc). Reassess
INDICATION A
History of complicated ulcer not 1. Continue standard dose PPI” as long term therapy indicated.
caused by H. Pylori
(ex. perforation, hemorrhage, large) | 2. Document indication for long term PPI.
Paptic strictures
Barrett’s esophagus
MALT tymphoma
Zollinger-Ellison syndrome
Other 1. Consult Phamacist for recommendations if required.

Developed by Kate Walsh, HBSc, BScPhm as pat of the reh peoject “Dep bang in 2 Family Health Teans: A pilot peoject of chronss proton pump sbubitor
(PP1) use™

(Continued)
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Figure 1. (continued)

PPI Deprescribing Tool for Toronto Western Hospital Family Health Team May 7, 2013
PP1 Dosin, _ . Dosing

Standard Dose | Half Dose
Omeprazole, 20mg once dally | 10mg once dally | Ne cinically Ranmdine 150mg twica dally | Migher doses
rabaprazole, important anly indicated for
esomepeazole diferences acute treatment
Dexansoprazole, | 30mg once daily | 15mg once dally | among tha Famotding 20mg twice daly of erosive
lansoprazole PPIs at asophagitis
Pantoprazale 40mg once dailly | 20mg once daly | standard dosa

*Suggested taper regimen:

1. If taking more than standard dose PPI®, reduce to standard dose x 1 week. If already on standard dose PPI’, start at step 2.

2. If taking standard dose PPF, reduce to half dose x 2 weeks then stop i tolerated (ex. emeprazole 20mg dally - omeprazole
10mg dally). ODB only covers rabeprazole and lansoprazole at a reduced dose (10mg and 15mg respectively). Advise on prn
antacids for quick rebef of rebound symptoms {ex. TUMS®, Maalox®, Gaviscon®). H2RAs work slower than antacids but last
Ionger H2RAs may be pre(emad when heartburn s ptedictable and eplsodlc (ex. before a spicy meal). If PPl stopped. keep

Input on this algorithm was obtained by Toronto Western Hospital Family Health Team physicians, residents, nurses, pharmacists,
and a local gastroenterologist o ensure that the content is accurate, concise and relevant to clinicians.

CCB = calcsum channel blocker GERD = g phageal reflux & H2RA = H2 receptor antagonist  ODB = Ontanio Drug Benefit  PPL = peoton pumsp
inhibitor  TCA = tricyloic antidepressant
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Figure 2. Standard EMR reminder message

(Insert primary care provider name),

(Insert patient name), has an upcoming appointment for a periodic health exam on (insert

date). Ihave screened (insert patient name)’s medication list and found that (he/she) has been
taking a PPI for more than eight weeks. This appointment may be a good opportunity to reassess
the need for ongoing treatment. I have uploaded a decision making algorithm to the

patient’s chart to assist you in this process.

168

associated harms align with the visit’s objective of
preventing health-related problems.*

Baseline data collected included patient age,

PPI agent, dose, duration and indication. A chart
review occurred 10 weeks after the periodic health
examination to determine if the PPI had been reas-
sessed and if changes to therapy or documentation
of the indication had occurred. Reassessment of
the PPI was defined as any documentation in the
EMR chart notes demonstrating that the indication
and intended duration of therapy were reviewed.
At the conclusion of the project, an electronic
survey was distributed to participating PCPs to
determine the utility of the tools and process, as
well as any perceived barriers to implementing
the intervention.

Results of Assessment/
Measurement

Nurse practitioners, family medicine residents,
and staff physicians had 639 periodic health
examinations booked over the 10-week study
period: 46 patients met the inclusion criteria. The
average patient age was 59 years (range 28-89).

Baseline data collection

The most common PPIs prescribed were omepra-
zole (n = 13 (28%)), pantoprazole (n = 9 (20%)),
and rabeprazole (n = 9 (20%)). Of the 46 par-
ticipants, 34 (74%) were on a standard dose PPI,
six were on a high dose, two were on a half dose
and four were on a different regimen, including
‘prn’ use. Forty two (91%) had been on the drug

for more than a year. Only 34 of the 46 patients
(74%) had a documented indication which in-
cluded: GERD (n = 24), dyspepsia (n = 4), history
of gastrointestinal ulcer (n = 4), and ‘other indi-
cations’ such as esophageal carcinoma (n = 2).

Follow up data collection

Re-assessment and changes to PPl use

Of the 46 patients, 43 (93%) had their PPI reas-
sessed (Figure 3), resulting in one of the follow-
ing outcomes:

1. No change to PPI use: Of the 43 patients, 16
(37%) had no change to their PPI use.

2. The patient was no longer taking the PPI:

Of the 43 patients, 16 (37%) were identified

as no longer taking the PPI despite it being
documented in their medication list. Thirteen
of these patients were off all therapy and
three were taking an alternate therapy.

3. The PPI was deprescribed: Of the 43 patients,
11 (26%) had their PPI deprescribed,
resulting in six patients taking no therapy
and 4 patients taking an alternate therapy.
One patient attempted a PPI taper but
resumed the original dose due to worsening
gastrointestinal symptoms.

Documentation

Documentation of indications for PPI use
improved during the project. The number of
patients taking a PPI without an indication for
it documented in their problem list decreased
from 12 at baseline to 4 at the end of the project.
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During reassessment, an indication for chronic
therapy was identified in seven patients but only
three of them had this indication documented in
their problem list.

Prescriber Feedback Survey

The survey response rate was 67%. Among the
different intervention components, respondents
stated the EMR reminder message was the most
useful, followed by the PPI Deprescribing Tool.
The patient handout was ranked least useful. This
was perhaps because only one patient received

the handout, according to the EMR chart notes.
Common themes on how the intervention com-
ponents facilitated practice were identified by two
co-authors independently. The themes were: (1) the
tools served as a reminder to review the indication
and duration for use, (2) the Deprescribing Tool
helped guide the reassessment and taper process,
and (3) the tools guided discussion with patients
and implementation of recommendations. The first
two themes are validated by the fact that 93% of
patients had their PPI reassessed. Patients’ unwill-
ingness to stop their PPI and lack of time were the
most frequently cited barriers to deprescribing.

Survey respondents identified several ideas for
future deprescribing initiatives including non-
steroidal anti-inflammatories, opioids, acetyl-
salicylic acid for primary prevention, statins for
primary prevention and antidepressants.

Strategies for Quality
Improvement and Change

Most study patients were taking a PPI at the
standard dose for GERD for more than one
year. This suggests that reassessment and an
attempt to reduce to the lowest effective dose
was not occurring on a consistent basis. Routine
reassessment of chronic medications is often
overlooked during appointments because of
extensive demands on PCPs’ time. It was pro-
posed that deprescribing rates could improve if
eligible patients were pre-identified, and a tool
was provided at the time of the encounter to
guide the deprescribing process.

Another deprescribing trial that specifically
targeted patients on chronic PPI therapy for

Figure 3. Results flow diagram

639 patients with upcoming
periodic health exams

46 patients met inclusion
criteria
T

43/46 had PPI
reassessed

3/46 didn’t have PPI
reassessed

11/43 (26%) PPI 16/43 (37%) identified

16/43 (37%) no change

3 (19%) on
alternate
therapy

4 (36%) on
alternate therapy

1 (9%) failed PPI
taper

* Despite it being documented in their medication list.

deprescribed no longer taking PPI* to PPI
6 (55%) off all 1311(8ﬁ %) off 7 (44%) had indication
therapy all therapy | for chronic use

4 (25%) unwilling to
reduce PPI

5 (31%) unclear why
no change to PPI

symptom controlled GERD eliminated medication
use in 15% of patients.” In our study, six of the 11
patients (55%) who had their PPI deprescribed
were able to discontinue all acid-suppressive ther-
apy. These results suggest that many patients who
take a PPI chronically for GERD can successfully
eliminate medication use.

At the end of the follow up period, four pa-
tients remained on a PPI without a documented
indication. Incomplete documentation can lead
to important downstream events including unin-
tentional continuation of therapy. For example,
one study patient had their PPI reassessed and it
was found that they did not have any indication
to be on the drug. The PPI was stopped but the
medication list was not updated. Later, when the
patient was hospitalised, the PPI was resumed
because the inaccurate medication list was used.
This resulted in continuation of a PPI without an
indication.

Incomplete documentation was also seen in
patients who did not change their PPI use. When
reassessment identified an indication for long-
term therapy it was rarely updated in patients’
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169




ORIGINAL SCIENTIFIC PAPER

IMPROVING PERFORMANCE

problem lists. Problem lists are cumulative lists of
the patients’ medical conditions that are readily
located in the EMR. If they are not updated, this
may lead to unnecessary work for other clinicians
who would need to sort through chart notes to
determine the PPI indication (as opposed to just
looking in the problem list).

An unexpected finding from this study revealed
that 37% of patients had a PPI in their EMR
medication list but reassessment showed they
were no longer using it. Perhaps this in part due
to the inclusion of relatively ‘healthy’ patients who
see their primary care provider only on an annual
basis (and therefore their medication lists are not
updated frequently). Even so, this is concerning
from a broader research perspective in that EMRs
are increasingly being used for data extraction and
this study indicates that these records may be far
from accurate.

Project results were presented to all staff during
grand rounds as well as to a larger audience of
pharmacists at a national conference. Individu-
als outside our institution repeatedly asked for
access to the Deprescribing Tool. This validates
that such a tool was not previously available and
that clinicians felt it would be a useful addition

to their practice. As well, the investigators of a na-
tional deprescribing guideline project approached
the study team about using the Deprescribing
Tool as part of the guideline resources.

LESSONS AND MESSAGES

As aresult of our intervention, 93% of patients
had their PPI reassessed and 26% had their PPI
deprescribed. The positive uptake and useful-
ness of the intervention was also demonstrated
through a ‘ripple effect’ whereby PCPs frequently
informed the study team that they were using the
tool and process for non-study patients.

Deprescribing has the potential to reduce pill
burden, reduce medication costs and decrease

the risks of medication related adverse effects.

In addition, patients likely benefited from an in-
creased knowledge about their medical condition,
the harms associated with long-term PPI use,

and non-pharmacological methods to manage
gastrointestinal symptoms.

Other organisations could consider using tech-
nology to identify eligible patients as well as to
support tools that assist prescribers through a
clinical decision pathway. To correctly assess

the impact of such an intervention, it is critical
that EMR records be kept up to date with respect
to current medications and medical conditions
(problem list). As a result of the inaccurate EMR
used in this study, unnecessary work was com-
pleted to identify and reassess therapy in patients
who were not taking a PPI. A reduction in future
workload may serve as a motivational factor for
all clinicians to keep records up to date.

The notable uptake for the project (as evidenced
through the reassessment rate) was the result

of an inter-professional project team that en-
gaged the various disciplines impacted by the
project (physician, pharmacist, gastroenter-
ologist). The project also had the support of the
clinic’s administration (Chief of Staff). Having
an evidence-based Deprescribing Tool that was
reviewed by a gastroenterologist likely increased
the PCPs’ confidence in applying the recommen-
dations to their patient encounters.

In the months following the project’s cessation, it
was observed that PPI reassessment was not being
routinely conducted despite having the Depre-
scribing Tool and patient handout accessible in

the EMR. This is likely because prescribers were
no longer being reminded to reassess therapy in
specific patients before an encounter. PCPs also
identified the importance of this reminder in the
prescriber feedback survey. In response to this, a
follow up project will determine if discussing the
expected duration of treatment when PPIs are first
prescribed would be a more sustainable way to
ensure patients do not remain on medications they
do not need. This proactive intervention may also
be more efficient as some patients will not continue
unnecessary therapy, therefore eliminating the
need for a dedicated reassessment appointment.
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