JEFFREY WONG

I pursued this research
because I believe there

is an incredible role

for pharmacists in
reducing preventable or
unnecessary emergency
department (ED) use. [
used the STOPP criteria
because they have never
been applied to the
population of frequent
ED users, which is where
pharmacists can arguably

make the largest impact.

Jai entrepris cette
recherche, car je crois que
les pharmaciens pourraient
largement contribuer a
réduire les visites inutiles
ou évitables au service
durgence. Pour ce faire,
jai utilisé les critéres
STOPP (outil de dépistage
des ordonnances chez

les personnes dagées), car
cet outil na jamais été
appliqué aux fréquents
utilisateurs du service
durgence - une population
auprés de laquelle le
pharmacien pourrait sans
doute avoir la plus grande

influence.
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Objective: To determine the demographic and
health care characteristics of elderly family health
team patients who are frequent emergency
department (ED) users, focusing on potentially
inappropriate medications (PIMs) and access to
primary care services.

Design: Cross-sectional retrospective chart
review.

Setting: Academic family medicine clinic in
Toronto, Ontario.

Participants: A total of 46 elderly patients (age
>65 years) with 4 or more visits to a University
Health Network-affiliated ED between April 1,
2010, and March 31, 2011.

Main outcome measures: Using the validated
STOPP (Screening Tool of Older Persons’
potentially inappropriate Prescriptions) criteria,
PIMs were identified. The primary objective was
to determine whether PIMs were associated with

more frequent ED use. The secondary objective
was to determine whether patients who had
previously undergone a clinic pharmacist-led
medication review had fewer PIMs. We also
determined the health characteristics of these
patients at the time of their last ED visit of the
study period. Utilization of primary care resources,
both prior to and after ED visits, was determined.

Results: Sixty-five percent of patients were taking
at least 1 PIM. The total number of PIMs in the
study population was 71. Having more PIMs was
significantly correlated with a higher number
of ED visits (r = 0.32, p < 0.05). Patients with a
previous medication review had a similar number
of PIMs compared with those without a review.
The mean number of concurrent medications was
12.1 and the mean Charlson Comorbidity Index
score was 3.7. Significant delay between hospital
discharge and primary care follow-up (median
13 days) was observed.

Conclusion: Elderly patients who are more frequent ED users have a greater number of PIMs. Primary care
resources appear to be underused in this population. Can Pharm J (Ott) 2014;147:248-256.

Introduction

Canadians were found to be the most frequent
users of emergency departments (EDs) in an
11-country comparison.! From 2005 to 2006,
Canada spent a total of 1.8 billion dollars on
EDs.? In an effort to improve the appropriate
utilization of these departments, researchers
have been devoting more resources into studying
factors associated with frequent ED visits.?

Frequent users of the ED contribute
to a disproportionate number of visits.
Unfortunately, no standard definition of
“frequent use” exists, although most studies
have used a definition of 4 or more ED visits
per year.* A systematic review of ED literature
determined that these frequent users represent
4.5% to 8% of all ED patients but contribute to
21% to 28% of all visits.* Age older than 65 years
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and polypharmacy are 2 important risk factors
associated with frequent ED use.*”

A recent Canadian study found that 12% of
ED visits to a large tertiary hospital were drug
related and 68% of those were deemed to have
been preventable.® Several tools, such as the
validated Screening Tool of Older Persons’
potentially inappropriate Prescriptions (STOPP)
criteria, have been created to help front-line
clinicians identify potentially inappropriate
medication use in the elderly.>'® STOPP lists 65
clinically significant criteria for inappropriate
prescribing in the elderly.’

Unlike the Beers criteria,’' a checklist
developed to help clinicians identify potentially
inappropriate medication use in older adults, the
medications included in the STOPP criteria have
been consistently associated with an increased
risk of hospitalization in elderly patients.'>"* Of
note, at the time of this study, the updated 2012
Beers criteria had not been published." One
prospective study found that 62.2% of drug-
related events that led to ED presentation and
urgent hospitalization were listed in the STOPP
criteria."

A review of the literature reveals several
classes of medications that have been consistently
associated with an increased risk for adverse drug
reactions and ED usage, even when they are not
used under clinical scenarios that would designate
them as potentially inappropriate medications as
per STOPP criteria. For this reason, these classes
of medications, such as antipsychotics and
benzodiazepines, can be considered “high risk”
in the elderly population.®!>*

This pilot study aims to describe the health care
characteristics and the prevalence of potentially
inappropriate medications (PIMs), as described
by the STOPP criteria, in the elderly population
who are frequent ED users. Our primary
objective was to determine whether taking a
higher number of STOPP criteria PIMs is a risk
factor for increased ED usage in this population.

Methods

Site and study subjects

This was a cross-sectional retrospective chart
review at an interprofessional, primary care clinic
that serves approximately 14,000 patients and is
located within a tertiary-level hospital. This clinic
includes 3 primary care pharmacists, who were
the main developers and operators of this study.

ORIGINAL RESEARCH

KNOWLEDGE INTO PRACTICE

¢ Polypharmacy is highly prevalent in the population of elderly patients
with frequent emergency department (ED) visits. There is a significant

correlation between the number of potentially inappropriate

medications (PIMs), as per the STOPP criteria, and the number of ED

visits.

¢ Pharmacists are ideally situated to help reduce PIM use in this

population. Pharmacists should use validated tools, such as the STOPP
criteria, to guide medication reviews and provide evidence-based

drug therapy recommendations to prescribers.

¢ This population underuses alternative levels of care (e.g., “same-day”

appointments, urgent care clinics). Pharmacists can be effective

patient educators on when and how to access different levels of care.

This site is an academic teaching site for family
medicine residents and health professional
trainees, including 1 pharmacy resident per year.
The study received the hospital’s Research Ethics
Board approval.

The hospital’s electronic medical record was
used to identify eligible subjects between April 1,
2010, and March 31, 2011. Patients were eligible
for inclusion if they met the following criteria
during this time period: 24 visits to an ED
associated with the hospital network, =65 years
old at the time of their most recent ED visit and
rostered with a physician located in our clinic.

Data collection

Data were gathered using a standardized data
collection form that was validated internally by
having 3 separate investigators trial the form,
ensuring consistency. Sources of data included
both the hospital’s electronic medical record and
our clinic’s health records. Only data from the
patient’s last ED visit of the year were collected,
since our primary objective was to determine
the health care characteristics of this patient
population, not to track their progress within
that year.

The data collected included specifics of the
patient’s ED visit, basic demographics, health
care utilization, best possible medication list,
comorbidities and pertinent physical assessment
and laboratory values. Discrepancies between
data sources were few in number, but all were
discussed thoroughly between authors JW,
PM and DK until consensus was obtained. The
STOPP criteria were used to identify PIMS.

Of note, medications that fulfilled more than 1
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La prévalence de la polypharmacie est tres élevée chez les personnes
agées qui fréquentent souvent le service d’'urgence. Or il existe

une importante corrélation entre le nombre de médicaments
potentiellement inappropriés, selon les criteres STOPP, et le nombre
de visites au service d'urgence.

Les pharmaciens sont dans une position idéale pour aider a réduire
I'usage des médicaments potentiellement inappropriés dans cette
population. Les pharmaciens devraient utiliser des outils valides,
comme les critéres STOPP, pour orienter la revue des médicaments et
formuler des recommandations pharmacothérapeutiques fondées sur
des données probantes a l'intention des médecins prescripteurs.
Cette population sous-utilise les autres niveaux de soins, comme les
cliniques offrant des rendez-vous le jour méme et les cliniques de
soins d'urgence. Les pharmaciens peuvent jouer un role déducation
efficace aupres de ces patients en leur indiquant quand et comment
utiliser les différents niveaux de soins.

STOPP criterion were counted towards multiple
PIMs in our calculations.

To determine the list of medication classes
that would be deemed as “high risk,” PubMed
and EMBASE databases were searched using the
following MESH search terms: “Drug Toxicity;’
“Aged” and “Emergency Service, Hospital” Our
research group reviewed the resulting literature
and while there is no universally accepted list,
we recognized that certain medication classes
were frequently associated with ED visits in
elderly patients. We refer to these as “high-risk”
medications.

Two modifications were made to the
validated STOPP criteria to align them with
Canadian practice. Glyburide was added to the
criterion of “glibenclamide or chlorpropamide
with type 2 diabetes mellitus” The addition
of glyburide was justified, as it has been
linked to an increased risk of hypoglycemia
in the elderly.!”*® Second, the indications of
gastroesophageal reflux disease (GERD) and
esophagitis were added to the criterion of
“proton pump inhibitors (PPIs) for peptic ulcer
disease at full therapeutic dosage for >8 weeks”
This falls in line with recommendations from the
Canadian Association of Gastroenterology'® and
is supported by a landmark study.

Outcomes
The primary study outcome was to determine the
number of PIMs at ED presentation and whether

an increased number of PIMs was associated
with more frequent ED use in this population.
The secondary outcome was the comparison
of PIM frequency in patients with previous
medication reviews with the clinic pharmacist
versus those who had not been seen.

Statistical analysis

Descriptive analyses were performed with SPSS
(Statistical Package for the Social Sciences,
version 11.0 for Windows; SPSS, Inc., an IBM
Company, Chicago, IL). Pearson correlations
(r) were calculated to measure associations
between patient demographics, health care
characteristics, ED usage and number of
PIMs. Statistical significance was prespecified
by a p < 0.05.

A Welch ¢-test was used to compare whether
patients who received a medication review from
a clinic pharmacist had fewer PIMs compared
with patients who had not.

Results

Demographics

Forty-six patients met the inclusion criteria and
had a combined total of 284 ED visits in the study
period. The mean (SD) age was 76.3 (6.6) years
and 50% were female (Table 1). Median number
of ED visits was 6 (Figure 1).

Almost one-quarter (23.9%) of patients were
admitted as inpatients. More than half had
a Canadian Triage and Acuity Scale (CTAS)
score of 3 (urgent). The CTAS score is used by
ED personnel to triage patients by the acuity
of their presenting symptoms.> Mean (SD)
number of medications recorded was 12.1 (5.8),
which included both scheduled medications
and those taken on an as-needed basis (Table
1). The mean (SD) Charlson Comorbidity Index
score was 3.7 (2.6) out of a possible 29 (Table
1). This prognostic index provides a weighted
score based on a predefined list of comorbid
conditions that quantifies a patient’s prognosis.
A patient’s number of medications and Charlson
Comorbidity Index score were both positively
correlated with a higher acuity of ED visit
(Pearson r = -0.30, p < 0.05 and Pearson r =
-0.42, p < 0.01, respectively).

During the 1-year period prior to their last
ED visit, patients had a mean (SD) number of
5.6 (3.9) visits with their primary care provider.
When considering all visits to the clinic (i.e., with
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TABLE 1 Demographics at the time of last emergency department (ED) visit (n = 46)

Characteristics Value
Sex, n (%)

Male 23 (50)
Female 23 (50)
Age, mean (SD), y 76.3 (6.6)

Age group in years, n (%)
65-74 18 (39.1)
75-84 24 (52.2)
>85 4(8.7)
Days since last ED visit
Mean (SD) 61.5(67.1)
Median 375
Time of ED registration, n (%)
During regular clinic hours* 27 (58.7)
After regular clinic hours 19 (41.3)
Number of medicationst
Mean (SD) 12.1 (5.8)
Range 1-27
Charlson Comorbidity Index scoret
Mean (SD) 3.7 (2.6)
Range 0-12

* Regular clinic hours (Monday, Tuesday, and Thursday, 0900-2000; Wednesday, 1330-2000; Friday, 830-1630;

Saturday, 0900-1300).

T Includes all prescription, over-the-counter and complementary medicines.

$The Charlson Comorbidity Index score was calculated using 1 point for history of myocardial infarction,
peripheral vascular disease, past stroke or transient ischemic attack, or diabetes without complications; 2 points
for heart failure, chronic pulmonary disease, mild liver disease, nonmetastatic cancer within the past 5 years,

or diabetes with end-organ damage; 3 points for dementia or mild cognitive impairment, or connective tissue
disease; 4 points for moderate to severe liver disease or human immunodeficiency virus infection; and 6 points for

metastatic cancer.

other physicians, nurses, pharmacists or allied
health care workers), the mean (SD) number
of visits increased to 10.4 (8.6). Only 9 patients
(19.6%) had a medication review with a clinic
pharmacist.

After patients were discharged from hospital,
9 patients (19.6%) did not make an appointment
with a primary care provider within 1 year;
2 patients (4.3%) died. Of the remaining 35
patients, it took a median of 13 days for patients
to see a physician or nurse practitioner. Patients

with fewer primary care visits during the study
period took longer to book a primary care
follow-up appointment after their ED visit
(Pearson r =-0.43, p = 0.01).

Potentially inappropriate medications (PIMs)

Using the STOPP criteria, we identified 71
PIMs in our patient population at the time of
their ED presentation. Table 2 lists the top 10
most frequently prescribed PIMs. Two-thirds of
patients were taking 1 or more STOPP criteria
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FIGURE 1 Frequency of emergency department (ED) visits
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TABLE 2 Most frequently prescribed potentially inappropriate medications as per
the Screening Tool of Older Persons’ potentially inappropriate Prescriptions (STOPP)
criteria’®

% of all potentially
inappropriate
Potentially inappropriate medications listed in STOPP n (%) medications identified

Proton pump inhibitors for peptic ulcer disease, 10 (21.7) 14.1
esophagitis or gastroesophageal reflux disease at full
therapeutic dosage for >8 weeks

Calcium channel blockers with chronic constipation 6(13.0) 8.5

Aspirin with no history of coronary, cerebral or peripheral 4(8.7) 5.6
vascular symptoms or occlusive event

Use of aspirin and warfarin in combination without 4(8.7) 5.6
histamine H,-receptor antagonist or proton pump inhibitor

Tricyclic antidepressants with an opiate or calcium 4(8.7) 5.6
channel blocker

Aspirin at doses >150 mg/day 3(6.5) 4.2

Alpha-blockers in males with frequent incontinence (i.e., 1 3(6.5) 4.2
or more episodes of incontinence daily)

Neuroleptic drugs in those with recurrent falls (=1 fall in 3(6.5) 4.2
past 3 months)

Long-term opiates in those with recurrent falls (=1 fall in 3(6.5) 4.2
past 3 months)

Any duplicate drug class prescription 3 (6.5) 42

PIMs at the time of ED presentation. Of these | proton pump inhibitors (PPIs) at full therapeutic
patients, 43% were taking 1 PIM, 23% were taking | doses for >8 weeks was the most common
2 PIMs and the rest were taking 3 or more. Useof | PIM identified. The 5 medications that were
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FIGURE 2 Frequency of high-risk medication usage
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responsible for the greatest number of potential
drug therapy problems were acetylsalicylic acid
(ASA) (26.1%), PPIs (21.7%), opioids (15.2%),
calcium channel blockers (14.3%) and warfarin
(14.3%). Patients who had had a medication
review with a pharmacist were not taking fewer
inappropriate medications (t [10] = 0.87, p =
0.41). The number of PIMs was the only factor
that significantly correlated with the number of
ED visits (Pearson r = 0.32, p < 0.05).

High-risk medications were frequently used
in the study population, with antiplatelet agents
being the most common (Figure 2). High-risk
medications were documented to be the direct
cause of 3 (6.5%) ED visits. Two were associated
with warfarin (resulting in bleeds) and 1 was
associated with nonadherence with furosemide
(resulting in heart failure exacerbation).

Discussion

In this study, it was found that PIMs are
highly prevalent in the elderly population with
frequent ED visits, with two-thirds of our study
population having at least 1 PIM at the time of
their ED presentation. Also, it was determined
that a higher number of PIMs was positively
correlated with more ED visits.

While our study did not find that pharmacist-
directed medication reviews led to fewer PIMS
in this population, our study was likely too
underpowered for this. Previous studies provide
evidence that pharmacist involvement leads to
improved detection and management of drug
therapy problems in the general population.?>*

Number of patients

Future prospective studies are needed to evaluate
the impact of pharmacists on reducing ED usage,
as well as outcomes more reflective of pharmacist
interventions, such as frequency of adverse drug
events.”*

Polypharmacy, most commonly defined as
taking 6 ormore medications,” hasbeenassociated
with poor health outcomes such as increased risk
of adverse drug reactions, hospitalization and
nursing home placement.” Using this definition,
polypharmacy was more prevalent in our
population (89.1%) compared with the general
elderly population that uses ED services (30%-
50%).%*” This is consistent with previous studies
that have identified polypharmacy as a risk factor
for frequent ED use. Potentially inappropriate
medications, use of high-risk medications and
multiple comorbidities were also highly prevalent
in our study population.

Given that our main finding is that both
PIMs and polypharmacy appear to be significant
risk factors for frequent ED use, community
pharmacists are ideally situated to provide
meaningful interventions such as full medication
reviews. Unfortunately, 1 Canadian study found
that fewer than half of all senior patients have
received a medication review where potentially
inappropriate prescribing could be identified.”
Fortunately, numerous provinces have recently
implemented
medication reviews. The first step for community
pharmacists would be the accurate identification
of the patients in their practices who are frequent
ED users. Appointments for full medication

funding for pharmacist-led
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reviews should be booked, preferably during
periods of pharmacist overlap. The use of validated
tools, such as the STOPP criteria, can help guide
the appointment and provide evidence-based
recommendations to the patient’s prescribers.

As part of the LACE criteria developed by
Canadian researchers,
Comorbidity Index score is one component of
several to help predict risk of early readmission to
hospital after discharge.” LACE is a mnemonic of
4 variables that have been shown to be associated
with this outcome: Length of a patient’s inpatient
stay (L), his or her Acuity of admission (A),
Charlson Comorbidity Index score (C), and
Emergency department use in the 6 months prior
toadmission (E). Unsurprisingly, our results show
that elderly patients who are frequent ED users
have a large number of concurrent conditions.
In the above-mentioned Canadian study, their
population of inpatients had an average Charlson
Comorbidity Index score of 0.5 compared with
a mean score of 3.7 in our study population.?
This indicates that comorbidity burden is likely
also an important risk factor for frequent use
of the ED. Our study adds to current literature
by demonstrating that in elderly patients
with frequent ED visits, polypharmacy and a
higher Charlson Comorbidity Index score are
significantly correlated with ED visits of higher
acuity. Based on our results, future development
of criteria to identify elderly patients at high
risk of frequent ED usage should include both
comorbidity burden and number of PIMs.

Interestingly, we observed that 58.7% of
study patients visited the ED while our clinic
was open and one-quarter of these ED visits
were considered less urgent or nonurgent. This
suggests that a number of ED visits could have
been avoided had patients sought care in our
clinic instead. Further education for clinicians
and patients on what constitutes the best usage
of different levels of care (i.e., primary care vs.
emergency care) may be beneficial.

Our study population had fewer visits per year
to a primary care provider (5.6 £ 3.9) compared
with the Ontario average of 7 for patients >65
years old.* Fewer visits could mean lack of
follow-up and regular monitoring of chronic
conditions and medications and could ultimately
contribute to more ED usage.*

Another concern raised by our study is the
long delay (mean 26.4 days, median 13 days)
between hospital discharge and a follow-up clinic

a person’s Charlson

visit. Almost 20% of the study population did not
make an appointment with a physician or nurse
practitioner within 1 year of hospital discharge.
Interventions to expedite family physician
follow-up within 2 weeks of ED discharge have
been shown to decrease further ED usage in the
general population.’’ Improving communication
between EDs and primary care providers could
be one such intervention to facilitate timely
follow-up and improve continuity of care.

Future research at this clinic will focus on
medication regimen optimization, improving
communication with nearby EDs and improving
patient follow-up with their regular primary
care provider, especially after ED discharge. A
prospectively designed study will determine
whether these interventions have the ability to
reduce the frequency of potentially inappropriate
prescribing and ultimately ensure the more
appropriate usage of EDs.

Limitations

While every effort was made to capture
all medication use, it is possible that some
medications, such as those taken on an as-needed
basis and supplements, were not consistently
recorded in the charts. We were also unable to
determine medication adherence.

Another limitation was the small sample
size, since information about visits to external
EDs could not be captured. Although these
limitations existed, these results -effectively
represent the experiences of our primary care
clinic. Future research could validate our findings
by comparing them to similar populations in
other primary care settings. Finally, since we did
not collect information on PIMs in our patients
with infrequent or no ED visits, we cannot
demonstrate causation between number of PIMs
on more frequent ED visits, only correlation.

Conclusions

Our study showed that potentially inappropriate
and other high-risk medications were highly
prevalent in the elderly population with frequent
ED visits. We also determined that the STOPP
criteria are a valuable tool for pharmacists to help
identify potentially inappropriate medications in
elderly patients, as our study showed that these
medications were associated with more frequent
ED use. While our study was not adequately
powered to show that primary care pharmacists are
able to reduce PIMs, we hope it is a starting point
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for future, larger studies. Furthermore, this patient
population appeared to underuse primary care
resources, both before and after ED usage. Future

ORIGINAL RESEARCH

research should evaluate interventions aimed at
improving primary care follow-up and reducing
use of potentially inappropriate medications.
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