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Abstract

Background: Proton pump inhibitors (PPIs) are often prescribed for elderly patients without appropriate indication, or
for longer durations than recommended. Objective: To review appropriateness of PPl use prior to and in hospital, and
deprescribing rates across different hospital units. Methods: Retrospective analysis of patients =65 years admitted to 5
acute care units: intensive care unit, acute care for elderly, orthopedics, surgery, and medicine. Patients who were “non-
naive” (prehospital PPl use) or “naive” (new PPl initiated in hospital) users were included. For both groups, demographics,
reason for admission, length of stay, comorbidities, name and number of home medications, PPl name, dose and indication,
and PPI discharge instructions were collected. For naive patients, duration of in-hospital use and prescriber specialty was
recorded. Results: Among non-naive patients (n = 377), for 37 patients (10%), the indication for a PPl was not appropriate,
and for 92 patients (24%), the indication was unclear. Most patients had their home PPI continued while in hospital (87%)
and at discharge (90%). Among naive (n = 93) patients, for 8 patients (9%), the indication for a PPl was not appropriate,
and for 25 (27%) patients, the indication was unclear. PPl was prescribed to only 16 (18%) by the gastrointestinal consult
service. Most patients had their new PPl continued at discharge (74%); only 7 (9%) were discharged with a plan to reassess
PPI indication. Conclusion: PPIs are infrequently deprescribed during hospital admission, despite inappropriate or unclear
indications for use. Thorough medication reconciliation, documentation of PPl indication and duration, and institutional
focus on deprescribing are encouraged.
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Introduction or those with other demonstrated indications for ongoing
PPI therapy.® Furthermore, the Canadian Association of
Gastroenterology,” the American Gastroenterological
Association,'” and Choosing Wisely Canada have recom-
mended that PPl prescriptions be reevaluated at least

The concurrent use of 5 or more medications per day is
referred to as polypharmacy.' It is most common in older
adults, many of whom are living with multiple chronic con-
ditions. Polypharmacy increases the risk of adverse drug
events, drug interactions, nonadherence, hospitalization,
and mortality, with a detrimental impact on patients, their 5 ront i
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annually for appropriateness, and that PPIs be deprescribed
when no longer necessary." "

Hospitalization of older adults is an opportunity to assess
the indication for ongoing PPIs and for deprescribing when
appropriate. We hypothesize that PPIs are often prescribed
for older adults without an appropriate indication, are con-
tinued longer than necessary when there is an appropriate
indication, and that there are missed opportunities for depre-
scribing during acute care hospitalizations. The objective
was to review the appropriateness of PPI use prior to and in
hospital, and assess the deprescribing rates across different
hospital units. These data will provide information on the
extent of the problem, provide an avenue for mapping pro-
cesses of care, and identify potential points for intervention.

Methods

This retrospective cohort study was conducted at Mount
Sinai Hospital, a large academic teaching hospital affiliated
with the University of Toronto. The study was approved by
the Institutional Research Ethics Board, who waived the
need for informed consent.

Participants

Included patients were 65 years of age or older and admit-
ted to one of the following inpatient services between
September 2017 and December 2017: the intensive care
unit (ICU), acute care for the elderly (ACE) unit, orthopedic
surgery, general surgery, and general internal medicine. The
ACE unit is a ward designed to meet the needs of medically
complex older adults. Patients were included if they were
(1) already receiving a PPI at hospital admission (non-naive
users) or (2) had a new PPI initiated during their hospital
stay (naive users). Patients with documented palliative sta-
tus, or for whom records were inaccessible through the
electronic medical record system, were excluded.

Data Collection and Analysis

Data were collected from electronic patient records. Two
authors (NM and FMG) collected the data, and consistency
was ensured through collecting data of the first patient from
each unit together. For the entire cohort, the following
information was collected: age, sex, reason for admission,
length of stay, comorbidities, name and number of home
medications, whether the PPI was initiated prior to admis-
sion or during the index hospitalization, name and dose of
PPI patient was taking, occurrence of C difficile infections
during the admission,'* and PPI discharge instructions. The
name and number of home medications were obtained from
medication history and reconciliation performed on admis-
sion, which involves speaking with patients and families,
checking the provincial drug benefit database, checking pill

bottles, and, if necessary, calling pharmacies and family
physicians. If the patient developed a C difficile infection
during this admission, the concurrent use of PPI was
recorded, and whether the infection resulted in significant
morbidity (megacolon, shock, ICU admission, surgery) or
death. The C difficile infection was classified as “severe” if
the white blood cell count was >15000 cells/mm, or if
serum creatinine was >132 mmol/L or greater than 1.5
times the patients’ baseline.'’

For “non-naive” patients who were receiving PPI prior
to hospital at time of the medication history and reconcili-
ation, the indication, prehospital PPI name and dose, as
well as whether the PPI was continued during the hospital
admission and at discharge were recorded. The indication
was evaluated based on the patient’s active or recent medi-
cal problems recorded in their medical records. For
“naive” patients who had not been taking a PPI at home,
and who had a new PPI initiated in hospital, the indication,
medication name, dose and duration of in-hospital use,
specialty of the prescribing clinician, and whether the new
PPI was continued at discharge were recorded.

If patients were prescribed a new PPI in the ICU, the
presence of the following variables potentially associated
with a higher risk of gastrointestinal (GI) bleeding were
recorded: invasive mechanical ventilation >48 hours;
platelets <50, international normalized ratio >1.5, or par-
tial thromboplastin time >2 times the control value; history
of GI ulcers and/or GI bleeding within the past year; trau-
matic brain injury, traumatic spinal cord injury, or burn
injury; or 2 or more of the following minor criteria: sepsis,
ICU stay >7 days, occult GI bleeding for 6 or more days, or
glucocorticoid therapy (more than 250 mg hydrocortisone
daily or equivalent).'®!”

Appropriateness of PPI indication was determined by
identifying whether patients had one of the indications
listed in the Choosing Wisely Canada PPI Toolkit docu-
mented as an active medical problem."" The toolkit has been
endorsed by the Canadian Association of Gastroenterology,
College of Family Physicians of Canada, and Canadian
Pharmacists Association, among other groups.'' Appropriate
indications listed in the toolkit are as follows: esophagitis,
gastroesophageal reflux disease, peptic ulcer disease, ICU
stress ulcer prophylaxis, uncomplicated Helicobacter
pylori, Barrett’s esophagus, chronic NSAID use, and docu-
mented history of bleeding GI ulcer." Indication for PPI use
was categorized as either appropriate or inappropriate, or
was marked unclear if we could not find the indication.

Deprescribing rates for non-naive and naive patient
cohorts was calculated by dividing the number of patients
discharged from hospital without a PPI on their medication
list, or whose discharge notes contained instructions to stop
the PPL, by the total number of PPI users in that hospital
ward. This method was chosen as we are unable to establish
whether patients were on PPI for an inappropriate duration
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Figure |. Flowchart of hospitalized patients included in the retrospective cohort study.

of time, and how many of those patients with unclear indi-
cations did not have an appropriate indication.

Descriptive statistics were calculated for all variables.
Mean and standard deviation were calculated for normally
distributed variables; and median and interquartile range for
nonnormally distributed variables.

Results
Demographics

Over the 4-month period, there were 1307 patients admitted
to the 5 medical units. Overall, 470 of these patients met the
inclusion criteria of either using a PPI prior to hospitaliza-
tion (n = 377), or being prescribed a new PPI in hospital (n
= 93). Figure 1 shows the flow of patient screening. The
majority of included patients were from the general medi-
cine wards (n = 212). The mean age of patients was similar
across the 5 wards (78.6 years). The sex distribution was
equal in the entire cohort, although there was a slightly
higher proportion of male patients in the ICU (67%) and a
slightly lower proportion of male patients in orthopedic sur-
gery (39%). The majority of patients were admitted from
home (n = 374), followed by admission from other hospi-
tals (n = 52), and from long-term care (n = 43). Table 1
shows patient demographics.

Prior to hospital admission, patients were taking between
0 and 30 (mean = 11.0, SD = 5.2) medications overall, with
the highest number in patients admitted to general medicine
(mean = 11.7, SD = 5.1) and lowest in patients admitted to
general surgery (mean = 9.8, SD = 4.8). The average length
of hospital stay was 9.4 days (SD = 21.3) overall, with
patients staying the longest in the ICU (24.7 days) and short-
est in general surgery (3.8 days). The primary reasons for
admission varied across different units, and only 40 (8.5%)
patients were admitted for GI causes. Over half of patients
were discharged directly home from hospital (n = 259,
55.1%).

Non-Naive Cohort

Overall, 377 patients were using a PPI on admission (non-
naive cohort), which represents 29% of the total number of
patients admitted during the study period. The indications
for use varied, with the most common indications being
gastroesophageal reflux disease (39%), NSAID use (16%),
and previous GI bleed (5%). For 37 patients (10%), the
indication was not appropriate according to the Choosing
Wisely toolkit,'" and for 92 patients (24%), the indication
for a PPI was unclear. The inappropriate indications were
corticosteroid use, hiatal hernia, chemotherapy, anemia, and
chronic cough. The majority of patients were using
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Table |I. Demographics of the Study Population®.
General Orthopedic General
ICU ACE Surgery Surgery Medicine Total
Patients >65 years 138 161 113 289 606 1307
admitted to the ward, n
Patients meeting study criteria, n (%)
PPI use prior to hospital 42 (30.4%) 47 (29.2%) 28 (24.7%) 77 (26.6%) 183 (30.2%) 377 (28.8%)
(non-naive)
PPl newly started in 24 (17.4%) 19 (11.8%) 3 (2.7%) 18 (6.2%) 29 (4.8%) 93 (7.1%)
hospital (naive)
Age in years, mean (SD) 75.5 (7.1) 81.5 (9.0 74.9 (7.7) 77.0 (7.9) 80.0 (9.7) 78.6 (8.9)
Male, % 67% 52% 45% 39% 50% 50%
Location prior to hospitalization, n
Home 42 51 30 8l 170 374
Other hospital 21 5 | I 14 52
Long-term care 2 10 0 3 28 43
Unknown | 0 0 0 0 |
Number of home 10.9 (0-30) 10.8 (1-26) 9.8 (1-19) 10.0 (2-27) 11.7 (0-27) 11.0 (0-30)
medications, mean (range)
Length of hospital stay, 24.7 (38.9) 12.8 (14.1) 3.8(4.9) 4.6 (3.7) 6.5 (5.7) 9.4 (21.3)

days, mean (SD)

Abbreviations: ICU, intensive care unit; ACE, acute care for the elderly unit; PPl, proton pump inhibitors.
Data are shown as n (%), or mean and standard deviation (SD), or mean and range.

pantoprazole (n = 250, 66%). The initial PPI prescriber
could not be determined from patients’ electronic health
records. Most non-naive patients (n = 326, 87%) had their
home PPI continued while in hospital. Most surviving non-
naive patients had a PPI continued at hospital discharge
(319/354, 90%). The majority (98%) had their home PPI
continued, while 2% were switched to a different PPI. Of
the 35 surviving non-naive patients who did not have a PPI
continued at discharge, 18 had an inappropriate or unclear
indication. Overall, 5 of 354 surviving patients (1%) were
discharged with a specific plan to reevaluate the indication
for PPI use. No discharge notes contained a plan to deesca-
late the PPI. Complete details of PPI use in non-naive
patients are presented in Table 2, stratified by patient ward.

Naive Cohort

Overall, 93 patients (7% of patients admitted during the
study period) were newly prescribed a PPI during their
hospital stay (naive cohort); 16 (18%) of these prescrip-
tions were by the GI consult service. The indications for
use were primarily GI bleeding in hospital (30%), NSAID
use (22%), and gastroesophageal reflux disease (11%). For
8 patients (9%) the indication was not appropriate accord-
ing to the Choosing Wisely toolkit,'" and for 25 (27%)
patients, the indication for PPI use was unclear. The inap-
propriate indications were corticosteroid use, anemia, gas-
trostomy tube, and mild dyspepsia. Once again, the most
commonly prescribed PPI was pantoprazole (n = 74,

80%). Most surviving patients were continued on their new
PPI at hospital discharge (57/77, 74%). For 5 (7%) patients,
it was unknown whether the PPI was continued at dis-
charge. Of the 20 surviving naive patients who did not have
a PPI continued at discharge, 11 had an inappropriate or
unclear indication. Overall, 7 of 77 surviving patients (9%)
were discharged with a specific plan to reevaluate the indi-
cation for PPI use. No discharge notes contained a plan to
de-escalate the PPI. Results from the naive patient cohort
are presented in Table 3, stratified by patient ward.

Of the 377 non-naive users, 11 (2.9%) developed C dif-
ficile infection; 9 were receiving PPI at the time of diagno-
sis. Four of these patients had severe C difficile infection.
Of the 93 naive users, 1 (1%) developed C difficile infec-
tion, was receiving PPI at the time of diagnosis, and this
case was severe. None of the 12 patients required ICU
admission or surgery, and none of them died. The rate of
hospital-acquired C difficile infection at Mount Sinai
Hospital overall was 19 per 1000 adult admissions during
study period—a rate of 0.2%.

Discussion

In this retrospective review of hospitalized elderly patients,
the average number of home medications was 11 indicating
a high level of polypharmacy.' Approximately one third of
these elderly inpatients were receiving PPIs on hospital
admission, and 7% had PPIs newly started in hospital.
There was often unclear documentation of the indication
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Table 2. Patients Who Were Using PPl Prior to Hospitalization (Non-Naive Users).

General Orthopedic General
ICU ACE Surgery Surgery Medicine Total
Total number (% of total 42 (30.4%) 47 (29.2%) 28 (24.7%) 77 (26.6%) 183 (30.2%) 377 (28.8%)
patients admitted)
Indication for use, n
GERD 10 17 14 41 71 153
NSAID use 6 0 2 10 41 59
Peptic ulcer disease | | | 2 7 12
Previous Gl bleed 4 6 | 4 4 19
Barrett’s esophagus I 0 | 0 3 5
Other (not indicated) 8 | 5 9 14 37
Unclear indication 12 22 4 I 43 92
PPl used, n
Pantoprazole 31 28 19 51 121 250
Omeprazole 2 6 3 8 36 55
Lansoprazole 5 6 3 8 12 34
Rabeprazole 3 5 | 6 10 25
Dexlansoprazole 0 0 | 2 | 4
Esomeprazole | 2 I 2 3 9
Clostridium difficile infection 2 4 0 | 4 Il
Using PPI 2 2 0 | 4 9
Severe® 0 I 0 | 2 4
PPl continued in hospital, n 35 (83%) 36 (77%) 22 (79%) 66 (86%) 167 (91%) 326 (87%)

(% of users)°®

PPI continued at discharge
(% of survivors)

Plan to reassess PPI
indication (% of survivors)

27131 (87%)  31/44 (72%)

1731 (3%) 1/44 (2%)

27128 (96%)

0/28 (0%)

70/75 (93%)  164/176 (93%)  319/354 (90%)

1175 (1%) 2/176 (1%) 5/354 (1%)

Abbreviations: ICU, intensive care unit; ACE, acute care for the elderly unit; GERD, gastroesophageal reflux disease; NSAID, nonsteroidal anti-

inflammatory drug; Gl, gastrointestinal; PPl, proton pump inhibitor.

*Severe Clostridium difficile was defined as blood cell count > 15000 cells/mm?, or serum creatinine > 132 mmol/L or greater than 1.5 times the patients’

baseline."
®Same or different PPl drug.

and the planned duration of PPI use, both for patients using
PPI at home and those newly started in hospital. Rates of
deprescribing were low across all hospital units, despite the
high proportion of patients with unclear indication for PPI.
Additionally, plans to reevaluate or de-escalate PPIs were
seldom found in discharge documentation.

While there is a large body of literature demonstrating
that PPIs are overused,”® there are few studies evaluating
deprescribing. This study adds to this literature by showing
that PPIs are infrequently deprescribed during hospital
admission, despite cases where the indication for PPI is
unknown or unclear. There were consistently low rates of
deprescribing across all hospital units, suggesting room for
enhanced medication monitoring and deprescribing. The
highest rates of deprescribing were present in the ACE unit
(31% of surviving patients). The ACE unit at Mount Sinai
Hospital takes a multidisciplinary team-based approach to
providing holistic care, and nurses and allied health staff in
the unit have advanced training in geriatrics. As such, the

relatively high rates of deprescribing observed may be due
to a greater focus on medication safety on this ward designed
to manage acutely ill older adults.

Several studies offer strategies for deprescribing PPIs in
older hospitalized adults, led by either physicians or pharma-
cists.'® There are a number of opportunities for deprescribing
PPI during a hospital stay. Medication reconciliation at admis-
sion presents an opportunity to inquire about the indication for
PPI and duration of treatment through communication with
family physicians, the prescribing clinician, or the dispensing
pharmacy. For PPIs prescribed in hospital, complete and clear
documentation of the indication and recommended duration
of PPI use would facilitate appropriate deprescribing, particu-
larly at transitions of care. Patient and caregivers should be
clearly informed about the indication and expected duration
of PPI therapy. While identifying PPI indication for non-naive
patients may be more time-consuming and difficult, depre-
scribing for naive patients should be more straightforward as
the reasons for initiating PPI therapy should be easier to
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Table 3. Patients Who Were Newly Started on PPl in Hospital (Naive Users).

General Orthopedic General
ICU ACE Surgery Surgery Medicine Total

Total number (% of total patients admitted) 24 (17.4%) 19 (11.8%) 3 (2.7%) 18 (6.2%) 29 (4.8%) 93 (7.1%)
Indication for use

Gl bleed in hospital 15 4 0 0 9 28

GERD 2 2 0 2 4 10

NSAID use 0 0 0 14 6 20

Stress ulcer prophylaxis 2 0 0 0 0 2

Other (not indicated) 0 3 | 0 4 8

Unclear 5 10 2 2 6 25
PPI used®

Pantoprazole 17 I5 | 18 23 74

Lansoprazole 10 2 2 0 3 17

Omeprazole I 2 0 0 0 3

Rabeprazole 0 0 0 0 3 3
Prescriber

Gl service 5 10 0 0 | 16

Other 19 9 3 18 28 77
Clostridium difficile Infection, n (%) I 0 0 0 0 |

Using PPI I 0 0 0 0 |

Severe® | 0 0 0 0 [
Average duration of in-hospital PPl use (days) 19.7 74 7.0 39 4.9 9.1
PPI continued at discharge (% of survivors 9/11 (82%)  11/16 (69%) 1/2 (50%) 16/16 (100%) 20/28 (71%) 57177 (74%)

with known discharge medication)

Unknown® 4 0 | 0 0 5
Plan to reassess PPl indication (% of survivors) 2/15 (13%) 1716 (6%) 0/2 (0%) 0/16 (0%) 4/28 (14%) 7177 (9%)

Abbreviations: ICU, intensive care unit; ACE, acute care for the elderly unit; Gl, gastrointestinal; GERD, gastroesophageal reflux disease; NSAID,

nonsteroidal anti-inflammatory drug; PPl, proton pump inhibitor.

*Four patients were given more than one PPl drug, and so were included multiple times.
®Severe Clostridium difficile was defined as blood cell count > 15000 cells/mm’, or serum creatinine > 132 mmol/L or greater than 1.5 times the patients’

baseline."
“Discharge medications not found.

establish. At an institutional level, staff can be familiarized
with PPI deprescribing algorithms, and a culture of appropri-
ate prescribing/deprescribing should be fostered. Measures
such as computerized physician order entry alerts (notifica-
tions of potentially inappropriate prescriptions based on
patient’s clinical indications) to encourage appropriate pre-
scribing and electronic decision support tools to augment
deprescribing can be implemented.'’

This study has limitations. First, the retrospective design
restricts the data source to the electronic medical record,
and as such, only information that was adequately docu-
mented could be obtained. For example, it is possible that
some patients were deprescribed their PPI at discharge or
on admission, but this information was not clearly docu-
mented in the patient record. Patients may also have had an
appropriate indication for PPI that was not indicated in the
record for this admission. Additionally, rates of deprescrib-
ing were considered equivalent to the number of patients
who did not have PPI continued on discharge. There is
potential for inaccuracies in these numbers, for example, if

the PPI was accidentally left off the discharge note.
Furthermore, there was no follow-up on whether PPI
deprescribing efforts were successful in those patients who
were deprescribed or began to be tapered off the medica-
tion. Next, historical information on when patients had ini-
tiated medications was unavailable. As such, the assessment
of appropriateness of the duration of therapy for a given
indication was not performed. Additional limitations are
the short study duration, the small number of patients, and
that all hospital wards were not sampled.

Conclusion and Relevance

In summary, hospitalized elderly patients have a high degree
of polypharmacy, and there are missed opportunities for
deprescribing PPIs during acute hospitalizations. Minimizing
PPI use and polypharmacy is important to optimize the health
of elderly patients. We encourage hospitals to craft local
strategies that include medication reconciliation, documenta-
tion of PPI indication and duration, and deprescribing.
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