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Abstract

Polypharmacy, the use of multiple medications, is a prevalent issue globally that contributes to increased healthcare costs Q

places additional burdens on patients’ organs. This study aims to deprescribe and prevent polypharmacy in the emergency
department. We conducted a retrospective review of randomly selected medical records from the Internal Medicine Department
of Taipei MacKay Emergency Department, spanning from August 1, 2023, to October 31, 2023. For cases identified as involving
polypharmacy, pharmacists provided medication education using the Team Resource Management Polypharmacy Interview
Guide, while social workers contacted patients via phone to recommend follow-up visits for deprescribing. Patients experiencing
polypharmacy were significantly older than those on appropriate medication regimens (79.8 vs 67.3 years, P =.002). After
deprescribing interventions, the average number of medications for polypharmacy patients was 5.9 higher than for those receiving
appropriate prescriptions (9.2 vs 3.3, P =.001). The most common conditions associated with polypharmacy were diabetes
mellitus, hypertension, and arrhythmia. Polypharmacy poses a significant medication management challenge, with affected
patients taking an average of 6.9 more medications than those on appropriate treatment regimens. The resource management
module of our team successfully reduced the incidence of polypharmacy by 8.4% in the emergency department.

Abbreviations: CMR = comprehensive medication review, MRP = medication-related problem, MTM = medication therapy

management, PIM = potentially inappropriate medication, SR = systematic review, TRM = Team Resource Management
Keywords: comprehensive medication review, deprescribing, medication, polypharmacy.

1. Introduction

In advanced healthcare systems, where medical infrastructure is
well-developed, the prevalence of multiple comorbidities rises
alongside aging populations, leading to an increase in long-
term medication usage. The issue of polypharmacy, the regular
use of >5 medications, has been a concern since 1959, when
Friend!" first highlighted the risks in the New England Journal
of Medicine. While the availability of medications for manag-
ing chronic and acute conditions has undoubtedly contributed
to improved longevity and quality of life, it has also led to a
rise in medication-related adverse events, often associated with
polypharmacy. Studies show a correlation between the number
of medications and adverse outcomes such as mortality, falls,
fractures, and hospitalizations, as well as functional and cogni-
tive decline.>?!

There is extensive research on polypharmacy, often targeting
adult or elderly populations across various settings (community,
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nursing homes, and hospitals). Interventions to address poly-
pharmacy are typically led by pharmacists, physicians, or mul-
tidisciplinary teams conducting comprehensive medication
reviews (CMR). Primary outcomes in these studies vary, ranging
from reducing potentially inappropriate medications (PIMs) to
improving quality of life, reducing rehospitalization, or mortal-
ity rates.

In 2019, Anderson et al* conducted a systematic review (SR)
of interventions addressing polypharmacy from 2004 to 2017,
identifying 6 high-quality SRs. The review concluded that while
polypharmacy interventions improved medication appropriate-
ness, there was limited consistent evidence for significant out-
comes in healthcare use or mortality reduction.

A more recent meta-analysis reviewed 14 SRs published
between January 2017 and October 2022, encompassing 179
unique studies.”! This analysis included a range of intervention
types and settings. Despite various recommended interventions,
evidence remained limited in terms of reducing PIMs, potential
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prescribing omissions, or improving medication adherence and
appropriateness. The quality of evidence for improving out-
comes such as mortality and readmission was low, with most
studies showing mixed or negligible effects. Only 1 SR demon-
strated a significant reduction in hospitalizations following
intensive outpatient intervention,!*’ and another found effec-
tive fall reduction after discontinuation of PIMs.!”!

Given the lack of research on screening for polypharmacy
in emergency department settings and the absence of proven
methodologies for its reduction, we conducted this study. We
aimed to explore the synergistic collaboration between clini-
cal physicians, pharmacists, and social workers using a Team
Resource Management (TRM) approach. The primary objec-
tives were to quantify the optimization ratio of prescriptions
for patients with polypharmacy and to determine the probabil-
ity and improvement ratio of polypharmacy among individuals
with specific comorbidities.

2. Materials and methods

This pilot study involved the random collection of medical
records from the Internal Medicine Department of Taipei
MacKay Emergency Department between August 1, 2023,
and October 31, 2023. We used a random number table to
randomly select the patients with the longest stays in the
internal medicine department of the emergency room from
these days, collecting data from fifty patients. In order to
increase the cooperation between departments in the hospi-
tal, we assemble physicians, pharmacists, and social workers
together as a team for deprescribing, following the spirit of
TRM.

Attending emergency physicians accessed cloud-based medi-
cation history records to assess patients’ medical history and the
number of long-term prescribed medications. For cases involv-
ing polypharmacy (defined as the use of >5 medications), phar-
macists provided medication education, while social workers
contacted patients by phone to encourage follow-up visits to
outpatient clinics for deprescribing.

2.1. TRM polypharmacy interview guide

1 Introduction: Introduce yourself and explain the purpose
of the call, which is to provide telephone care for individ-
uals taking multiple (=5) medications.

2 Medication overview: Discuss the current treatment plan,
including which medications are being used, the type and
quantity of drugs, and who is primarily responsible for
medication management.

3 Risks of polypharmacy: Explain the risks associated with
polypharmacy:

a. Drug-drug interactions increase the risk of falls.
b. Polypharmacy can increase the burden on organs.

4 Health education: Provide the following information:

a. The pharmacist consultation hotline is listed on the
medicine bag from our hospital. If you have any
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questions about polypharmacy, please call 886-2-
2543-3535 ext. 2291.

b. For patients needing deprescribing, a pharmacist con-
sultation at our hospital is available without a registra-
tion fee.

c. Patients with multiple chronic conditions are advised
to consult with their doctor during follow-up visits
about integrating medications from different depart-
ments. Patients should not discontinue or adjust medi-
cations on their own.

If patients return to the outpatient clinic, physicians follow
up on their medical records and assess the optimized medication
quantity, ultimately evaluating the prevalence of polypharmacy
and any reduction in the number of medications prescribed.

2.2. Statistical analysis

Student ¢ tests were employed to assess the significance of
changes, and linear regression was used to determine correla-
tions between the prevalence of comorbidities in the polyphar-
macy group before and after deprescribing. A P-value of < .05
(2-tailed) was considered statistically significant. Data analysis
was performed using IBM SPSS 25 (IBM Corporation, Armonk,
NY).

This study was approved by the institutional review board
of MacKay Memorial Hospital (approval reference no.
24MMHIS048e). This study, as it does not involve changes in
patient treatment or the use of medications in a clinical trial,
was approved by the institutional review board committee for
exemption from obtaining a patient consent form.

3. Results

Our research results on polypharmacy and the effects of depre-
scribing in a group of adult patients admitted to an internal
medicine emergency department.

Fifty adults were admitted to the emergency department.
Twenty-one patients took <5 medications. Twenty-nine patients
took >5 medications (polypharmacy). Age, gender, glucose lev-
els, creatinine levels, and number of medications were recorded
(Table 1). There were 14 patients who had been excluded due to
loss of follow-up (8 patients, 16%) or death (6 patients, 12%)
(see Fig. 1). The mean number of appropriate medications was
3.0 = 1.8. For polypharmacy patients, the mean number of med-
ications was 9.9 = 3.7 initially (Fig. 2).

After deprescribing, we found 12 patients continued with
polypharmacy (33.3%), with an average of 9.2 = 2.2 medica-
tions. For 3 patients, the mean appropriate medication number
was 3.3 = 1.2 (Table 2). The prevalence of polypharmacy sig-
nificantly decreased after deprescribing, from 41.7% (15/36) to
33.3% (12/36), with a P-value of < .001 (Fig. 3).

Common diseases leading to polypharmacy were diabetes,
hypertension, and arrhythmia. These conditions also had higher
incident rates post-deprescribing. Other conditions (stroke,
dementia, hyperlipidemia, coronary artery disease, peptic ulcer

Comparisons of emergency department patients between having appropriate medication and polypharmacy in age, gender, glucose,

creatinine, and number of medications.

All Appropriate medication (21, 42%) Polypharmacy (29, 58%) Pvalue, 2-tailed
Age, yr 745+13.4 67.3+14.6 798 +97 .002*
Gender (male:female) 19:31 8:13 11:18 .991
Random blood glucose, mg/dL 157.6 +128.3 146.0 = 115.1 166.0 + 138.4 148
Creatinine, mg/dL 1.7+1.9 09+04 1.7+24 252
Number of medications 7+46 3.0+18 99+37 <.001*

* Indicate reaching statistical significance.
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disease, chronic kidney disease, liver cirrhosis, and congestive
heart failure) had relatively lower incidence rates. There was a
strong positive correlation (R2 = 0.746, P =.001) between pre-
and post-deprescribing polypharmacy incidents across diseases
(Fig. 4).

4. Discussion

4.1. Polypharmacy occurs worldwide

Polypharmacy, the use of multiple medications, varies sig-
nificantly across regions. In the United States, polyphar-
macy rates among adults aged 65 years and older are
estimated to be as high as 65%.1%! In Europe, the prevalence
in older adults ranges from 26% to 40%." Other coun-
tries report similar or even higher rates, with estimates of
36% in Australia,' 42% in South Korea,!'!! and 49% in
India.l%

Polypharmacy presents a major public health challenge
for the elderly and is expected to become even more burden-
some as more individuals develop long-term conditions. It is
associated with increased risks of mortality, falls, fractures,
hospitalizations, and functional and cognitive decline.!?!
There is an urgent need for effective polypharmacy man-
agement to reduce prescription risks and healthcare
costs.

Emergency department patients from
August 1, 2023, to January 31, 2024
(50, 100%)

Polypharmacy
(29, 58%)

Appropriate
medication (21, 42%)

(8, 16%) lost to follow-up
(6, 12%) deceased

Deprescribing

Polypharmacy
(12, 24%)

Appropriate
medication (3, 6%)

Figure 1. Flowchart outlining the enrollment process for this studly.
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4.2. Medication therapy management (MTM) as a tool for
deprescribing and reducing inappropriate medication use

In the United States, patient-centered medication review began
under the term pharmaceutical care. This concept was first
introduced in 1975 by Mikeal et al,l*¥! who defined it as “care
that a given patient requires and receives which assures safe and
rational drug usage.” The concept emerged about a decade after
clinical pharmacy began addressing poor medication manage-
ment in hospitals. Clinical pharmacists, who were increasingly
recognized as “patient-oriented” with specialized drug knowl-
edge, gradually became therapeutic advisors to hospital teams.

By the 1990s, the definition of pharmaceutical care expanded
to include identifying, resolving, and preventing medication-
related problems, with collaboration across healthcare pro-
fessions." Following the Medicare Prescription Drug
Improvement and Modernization Act of 2003, the need to
clearly define MTM became crucial as part of the Medicare Part
D benefit. This landmark program provided older adults with
expanded access to prescription medications, especially those
who previously lacked drug insurance coverage.

MTM programs enable beneficiaries to meet with pharma-
cists who review their medication regimens to identify drug
interactions, address adherence issues, and monitor treatment
outcomes, including adverse drug events and polypharmacy.™!

4.3. CMR to stop potentially inappropriate medications

In the United States, MTM and its counterpart, medication
use review, in the United Kingdom and other Commonwealth
nations are services typically provided by pharmacists or
medical professionals. These services aim to enhance patient
outcomes by increasing awareness of health conditions and

The number of medications before and after deprescribing is
nearly 7 more in polypharmacy than the appropriate medication
patients (9.9 vs 3, P <.001) and (9.2 vs 3.3, P = .001).

Number of medications

Pvalue, 2-tailed

Appropriate medication 3.0+18 <.001*
Polypharmacy 99+37
After deprescribing
Appropriate medication 33+1.2 .001*
Polypharmacy 92+22
Deceased 8.3+23

* indicate reaching statistical significance.

Number of

medications

20

15

10

9.943.7 9.212.2
8.3+23
5
3.3+1.2
3.0418 T

0

Appropriate Deceased Polypharmacy  Post-deprescribing Post-deprescribing

medications

polypharmacy appropriate medications

Figure 2. Comparison of medication numbers across the appropriate medication group, deceased group, polypharmacy group, and post-deprescribing group.
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Pre-Deprescribing

Polypharmacy (15/36)

Figure 3. Deprescribing reduced polypharmacy by 8.4% using a team-
based resource management approach.

Post-Deprescribing
Polypharmacy (12/36)

the medications used to manage them. A core requirement of
MTM is for pharmacists to perform a CMR at least once a
year.

The purpose of CMR is to “improve patients’ knowledge of
their prescriptions, over-the-counter (OTC) medications, herbal
therapies, and dietary supplements, identify and address prob-
lems or concerns that patients may have, and empower patients
to self-manage their medications and health conditions.”!® This
review can be conducted through telehealth or face-to-face inter-
actions, after which the patient is given an action plan aimed
at optimizing their therapy. The plan may include medication
adherence reminders, recommendations to stop inappropriate
prescriptions, or dosage adjustments advised to their physician.

A recent meta-analysis revealed that CMR for hospitalized
elderly polypharmacy patients likely reduces hospital read-
missions and may decrease emergency department revisits.
However, the analysis found no significant benefit in terms of
increased survival rates or improved quality of life.l'”]

Additionally, a study on a pharmacist-physician collabora-
tive MTM program involving 178 polypharmacy elderly out-
patients demonstrated significant cost savings. The program led
to a reduction in hospitalizations, emergency department visits,
monthly medication costs per patient, and total healthcare costs.
These findings suggest that collaborative MTM programs can
effectively reduce healthcare utilization and expenses among
elderly patients with polypharmacy.!"$!

4.4. Increasing severity of polypharmacy among the elderly

In our study, the prevalence of polypharmacy was 58%
before deprescribing, with patients taking up to an average of
9.9 medications—nearly reaching hyper-polypharmacy levels
(>10 medications)."I This issue is not confined to our emer-
gency room; it is a widespread global concern, particularly
affecting the elderly.["”! Several factors, including demograph-
ics, lifestyle, nutrition, and healthcare utilization, contribute
to polypharmacy and the elevated risk of medication-related
problems.

A longitudinal study conducted across European countries
such as the Netherlands, Greece, Croatia, Spain, and the United
Kingdom revealed that 45.2% of older community-dwelling
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adults experienced polypharmacy, and 41.8% were at high
risk for medication-related issues.?” In the Asia-Pacific
region, recent studies found that the highest prevalence of
polypharmacy among the elderly was in Hong Kong (46.4%),
followed by Taiwan (38.8%) and South Korea (32.0%).22!
Similarly, another study highlighted that 45% of Australians
over the age of 70 years experienced polypharmacy, with 8%
suffering from hyper-polypharmacy (the use of 210 unique
medications).??!

Concerningly, polypharmacy rates among adults have been
steadily rising. In the United States, the prevalence of polyphar-
macy in adults over 65 increased from 23.5% in 1998 to 44.1%
in 2017. This upward trend is also evident in patients with
chronic diseases, such as heart disease (rising from 40.6% to
61.7%) and diabetes (increasing from 36.3% to 57.7%).>¥) The
growing use of antidepressant medications may also be contrib-
uting to this trend.?*

4.5. Deprescribing successfully saves medical expenses
and improves health

The effectiveness of deprescribing interventions in our study
aligns with international findings on polypharmacy reduction. In
Japan, for example, the 2016 medication fee amendment intro-
duced an incentive system that awarded 250 medication points
(approximately 22.5 US$) to hospitals and clinics that success-
fully reduced the number of medications by at least 2 in patients
taking >6 drugs.® This policy resulted in a 19.3% reduction
in polypharmacy in the 75 to 89 years age group and a 16.5%
reduction in the 90 years and above age group over 4 years.?¢!

In the United States, a study conducted in October 2007 at
a long-term care facility affiliated with a hospital reviewed the
medication lists of all nursing home residents. Geriatric med-
icine fellows, along with a faculty geriatrician, used the 2003
Beers Criteria and the Epocrates online drug-drug interaction
program to assess and recommend changes to the residents’
medication regimens. This intervention reduced the average
number of medications per resident from 16.6 to 15.5.7

Similarly, a study in Spain showed that pharmacist-led inter-
ventions in primary care significantly improved polypharmacy
management among community-dwelling elderly individuals
over a 12-month period. The intervention resulted in an annual
drug expenditure reduction of 233.75 €/patient, compared to
169.40 €/patient in the control group, yielding a savings of
64.30 € per patient per year.?®!

These international findings highlight the success of struc-
tured deprescribing efforts in reducing polypharmacy and asso-
ciated costs. Our study supports these outcomes, demonstrating
that team-based resource management can effectively reduce the
medication burden and potentially lower healthcare expenses
in various settings. The same TRM model design can also be
applied to medical or surgical wards, not just limited to use in
the emergency department.

4.6. Still, some comorbidities make polypharmacy
inevitable

Our study highlights several factors that contribute to the
persistence of polypharmacy, even with deprescribing efforts.
Chronic conditions such as diabetes mellitus, hypertension,
and arrhythmias often require complex medication regimens
based on clinical guidelines, making polypharmacy sometimes
unavoidable.?” For instance, a study in the United States found
that depression had the strongest association with medication-
related problems (MRPs). Other conditions like diabetes,
congestive heart failure, end-stage renal disease, respiratory
conditions, and hypertension were also significantly linked to
MRPs. Additionally, with each chronic medication added, the
odds of developing an MRP increased by 10%.5%
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Figure 4. List of diseases contributing to inevitable polypharmacy.

CHF = congestive heart failure.

LC = liver cirrhosis.

In Beijing, a multicenter cross-sectional study revealed that
inappropriate prescribing was commonly associated with coro-
nary heart disease and hyper-polypharmacy (use of > 10 drugs).
The cardiology department had the highest proportion of
patients with potentially inappropriate medications, largely due
to the use of vasodilators like isosorbide mononitrate, as more
than half of the patients had coronary heart disease.*!!

For example, the American Diabetes Association guidelines
for managing type 2 diabetes may involve using multiple classes
of antidiabetic medications to achieve target glycemic control.
Patients may need up to 4 different types of glucose-lowering
agents, including metformin, SGLT?2 inhibitors, GLP-1 receptor
agonists, DPP-4 inhibitors, and insulin.!?

Similarly, patients with resistant hypertension often expe-
rience “inevitable polypharmacy” as per the American Heart
Association guidelines. These patients may require >4 antihy-
pertensive medications to control their blood pressure. A typical
regimen for resistant hypertension includes a diuretic, calcium
channel blocker, angiotensin-converting enzyme inhibitor, or
angiotensin II receptor blocker, and sometimes a mineralocorti-
coid receptor antagonist like spironolactone.3334

Deprescribing efforts also face several barriers beyond
chronic conditions. Mangin et al categorized these barriers into
3 levels, namely patient level: patients’ preferences, attitudes,
and knowledge often influence their willingness to reduce med-
ications, with some patients reluctant to decrease medications
despite medical recommendations; healthcare provider level:
physicians and pharmacists’ beliefs, knowledge gaps, and time
constraints can hinder proper medication management, particu-
larly when there is unfamiliarity with drug side effects or insuf-
ficient time for comprehensive assessments; and system level:
structural factors within the healthcare system, such as limited
interdisciplinary teamwork, resource shortages, and reimburse-
ment models that do not prioritize medication management,
also pose challenges to effective deprescribing.!

5. Limitations

This study has several limitations that must be acknowledged.
First, while our analysis focused on reducing polypharmacy
rates, we did not assess the potential cost savings associated
with deprescribing. Including such an analysis could have added
valuable insights to our findings. Second, compared to studies
that assess national policies on polypharmacy reduction, our
sample size was relatively small. However, this study serves as
a preliminary investigation conducted within a single medical

center. The success of our team-based management approach
suggests that it could be scaled for broader implementation in
other hospital settings.

We did not evaluate the effect of reduced polypharmacy
on patient health outcomes or healthcare utilization, such as
improved medication adherence or fewer emergency room visits
due to chronic condition exacerbations. Future research should
explore these critical outcomes to better understand the full
spectrum of benefits from deprescribing initiatives.

Finally, this report does not analyze the proportion of patients
willing to follow the recommendations made by the TRM team
to achieve deprescribing. Instead, it only examines the propor-
tion of achieved outcomes and conducts an analysis based on
those results.

6. Conclusion

Polypharmacy is a significant global medication issue, with
affected patients being, on average, 12.5 years older than those
on appropriate medication regimens. On average, patients
with polypharmacy take 6.9 more medications than those with
appropriate medication use. After deprescribing interventions,
this gap is reduced to 5.9 medications compared to appropriate
medication patients.

Deprescribing plays a crucial role in transitioning polyphar-
macy toward appropriate medication management, particularly
in the elderly. The resource management model of our team
reduced polypharmacy by 8.4% in the emergency department.
This approach not only alleviates the medication burden on
patients’ organs but also offers potential savings in healthcare
costs. However, certain chronic conditions such as diabetes mel-
litus, hypertension, and arrhythmia continue to pose challenges,
often leading to unavoidable polypharmacy.
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