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Abstract

Patients with heart failure (HF) have a high prevalence of polyphar-
macy, which can lead to drug interactions, cognitive impairment, and
medication non-compliance. However, the definition of polypharmacy
in these patients is still inconsistent. The aim of this scoping review was
to find the most common definition of polypharmacy in HF patients.
We conducted a scoping review searching Medline, Embase, CINAHL,
and Cochrane using terms including polypharmacy, HF and deprescrib-
ing, which resulted in 7,949 articles. Articles without a definition of
polypharmacy in HF patients and articles which included patients < 18
years of age were excluded; only 59 articles were included. Of the 59
articles, 49% (n = 29) were retrospective, 20% (n = 12) were prospec-
tive, 10% (n = 6) were cross-sectional, and 27% (n = 16) were review
articles. Twenty percent (n = 12) of the articles focused on HF with
reduced ejection fraction, 10% (n = 6) focused on HF with preserved
ejection fraction and 69% (n = 41) articles either focused on both di-
agnoses or did not clarify the specific type of HF. The most common
cutoff for polypharmacy in HF was five medications (59%, n = 35).
There was no consensus regarding the inclusion or exclusion of over-
the-counter medications, supplements, or vitamins. Some newer stud-
ies used a cutoff of 10 medications (14%, n = 8), and this may be a more
practical and meaningful definition for HF patients.
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Introduction

A high medication burden is remarkably prevalent among pa-
tients with heart failure (HF), both in the inpatient and outpa-
tient setting. The prevalence of a high medication burden in HF
patients is increasing as patients are living longer with more
chronic medical conditions, and new medications are added to
guideline-directed medical therapy (GDMT) [1]. This can lead
to drug-drug interactions, poor adherence, adverse reactions,
cognitive impairment, and decreased medication compliance
[2, 3]. A recent study showed that 84% of HF patients were
taking > 5 medications on admission, 95% of HF patients were
taking > 5 on discharge, and 55% of HF patients were taking >
10 medications on discharge [4]. A high medication burden is
often characterized as polypharmacy; however, there are sev-
eral definitions of polypharmacy in the literature. Some stud-
ies define polypharmacy quantitatively, for example, taking
> 5 medications, whereas other studies define polypharmacy
qualitatively, for example, a complex drug regimen [5, 6]. Al-
though the definition of polypharmacy in HF patients is often
debated, most experts agree that polypharmacy is an underes-
timated problem in this population [2]. The aims of this review
were: 1) to conduct a scoping review to find the most common
definition of polypharmacy in HF patients, 2) to assess how
the literature defined polypharmacy in this specific group, and
3) to review the impact of polypharmacy on patients with HF.

Review Methods

We conducted a scoping review searching Ovid Medline, Else-
vier Embase, CINAHL, and Cochrane Library using terms in-
cluding polypharmacy, HF, and deprescribing, which resulted
in 7,949 articles. The search was conducted in March 2021
(Supplementary Material 1, www.cardiologyres.org). The ab-
stracts of all 7,949 articles were screened by two independent
reviewers. Of the 7,949 articles, both reviewers independently
agreed on including 117 articles and excluding 7,219 articles.
The independent reviewers disagreed on 613 articles, and a
third independent reviewer resolved these disputes, ultimately
deciding to include 384 of the articles. Of the 7,949 articles,
501 articles passed the initial screening phase. The 501 articles
were fully examined, and of those, 59 were included (Fig. 1).
Abstracts were included if they defined polypharmacy in HF

Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™ | www.cardiologyres.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 75

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/cr1636&domain=pdf&date_stamp=2024-04-13

Scoping Review of Polypharmacy in HF

Cardiol Res. 2024;15(2):75-85

7,949 articles screened by KP

and AK

117 articles included
(KP and AK agreed)

501 articles examined in full

length

59 articles included

7,219 abstract
excluded by
both KP and AK

613 articles (KP and
AK disagreed)

384 articles included
(MK resolved
disuptes)

e €xcluded by KP,

Figure 1. Article selection criteria for the scoping review.

populations and were written in English. Abstracts were ex-
cluded if they did not include a definition for polypharmacy in
patients with HF or if they included patients < 18 years of age.

Most Commonly Used Definition of Polyphar-
macy

Of the 59 articles, 48% (n = 29) were retrospective, 20% (n =
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12) were prospective, 10% (n = 6) were cross-sectional, and
27% (n = 16) were review articles (Table 1) [2-59]. Of note,
some of the articles fit into more than one category. Twenty
percent (n = 12) of the articles focused on HF with reduced
ejection fraction (HFrEF), 10% (n = 6) focused on HF with
preserved ejection fraction (HFpEF), and 69% (n=41) articles
either focused on both diagnoses or did not clarify the specific
type of HF. The most common cardiovascular comorbidities
identified in these articles were hypertension, diabetes, dys-
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As one of the leading causes of high mortality and morbidity,
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HF mainly affects older adults, evidenced by that more than
half of patients with HF in the USA are 75 years or older [60].
In the last decade, GDMT for HF has introduced many medi-
cations with survival benefits, recommending a combination
of multiple medications for optimal management of HF [61-
63]. Such combinations of medications have shown clinical
benefits in multiple randomized controlled trials, but in the
real world, medications also create problems in older adults.
These problems include a high prevalence of medication-re-
lated issues including medication errors, non-adherence, drug-
drug or drug-disease interactions, and adverse drug effects.
Such medication-related problems could be associated with
adverse clinical outcomes and compromise each medication’s
expected survival benefit among older adults with HF [64-66].
The patient’s pre-existing mental or physical limitations can
also intensify the impacts of polypharmacy such as medication
errors, non-adherence or prescribing cascade [67-69].
Therefore, identifying polypharmacy and its predicted im-
pact on the pharmacotherapy of HF for older adults is crucial
in real-world practice. However, the true impact of polyphar-
macy may not only come from the number of the medications,
but also from other factors in the context of polypharmacy.

Factors to Consider for Appropriate Definition
of Polypharmacy

Number of medications

It is obvious that the number of medications should be one
of the most important factors to consider. It has been well
documented that the number of medications is associated with
adverse clinical impact on older adults. For example, a study
showed that a person taking five or seven medications has a
high risk of adverse drug reactions of 58% and 82% respec-
tively, compared to 13% for a person taking two medications
[70].

Regimen complexity

Older adults with HF are not only prescribed many medica-
tions, but also instructed to take them with a complex sched-
ule. For example, beta-blockers may be prescribed twice a day,
angiotensin-converting enzyme inhibitors once a day and diu-
retics as needed. Although such complex regimens were prov-
en to be effective collectively, the true benefit of the regimen
depends on the patient’s adherence [71]. Therefore, when we
define polypharmacy, the complexity of regimen also should
be accounted for.

Interaction with other medications

When patients have multiple medical conditions, a situation
when one medication for one medical condition may be con-
traindicated for another medical condition may occur (thera-
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peutic competition) [72, 73]. Or, the two medications interact
with each other to weaken the clinical benefit of one or worsen
the side effect of one. Therefore, when we define polypharma-
cy to assess its impact on patients, consideration of drug-drug
interactions should be accounted for [71].

Interaction with other medical conditions

Consideration to pre-existing conditions within older patients
who medicate for HF may require greater attention, when dis-
cussing polypharmacy. Mental, physical, or other life-influenc-
ing hardships may cause a patient to take less than prescribed
dosages, alter medication frequencies, or forego consumption
completely [7]. For example, dementia will affect the older
adult’s ability to remember the medication schedule. Physical
impairment may affect the older patient’s capability to drive
to pick up the medications. Or, older adults with other life-
threatening medical condition may also decide not to take
medications for other medical conditions. Therefore, when
defining polypharmacy, such drug-disease interactions, espe-
cially drug-geriatric syndromes, should also be considered.

Future direction

In summation, the devising of medication regimens in older
patients with HF should be proactive. Accounting for a pa-
tient’s pre-existing conditions, economic background, and
daily support measures are of high significance in mitigating
polypharmacy, attempts to manage consequences of polyphar-
macy after the fact levy further complications for older adults
with HF. Unforeseen conflicts with patient comorbidities,
ability to begin and maintain medication regimens, and pos-
sible contraindications between drugs can be associated with
polypharmacy and further impact overall clinical benefit. With
polypharmacy more thoroughly defined and considered during
pharmacotherapy, patient treatment plans may be optimized
and the expected clinical benefit may be maximized [71].

Discussion

From our scoping review, we found out that most studies de-
fine polypharmacy in HF quantitatively and the most common
cutoff for polypharmacy in HF was five medications (58%, n
= 35). The second most common cutoff was 10 medications
(14%, n = 8). Nevertheless, there were many discrepancies on
what medications to include. It is unclear if short-term, OTC,
or as needed medications should be included in the definition
of polypharmacy. It is also unclear if polypills, for example,
sacubitril-valsartan, should be counted as one medication or
several when defining polypharmacy. Further discussions of
polypills when accounting for the polypharmacy should be
done, since recent studies have shown that polypills decrease
pill burden and may increase compliance by decreasing medi-
cation regimen complexity [74].

Another factor that is often not discussed regarding poly-

www.cardiologyres.org
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pharmacy is the frequency of dosing. Providers should be cau-
tious with medications that need to be taken more than once a
day. Studies have shown that the number of doses per day is
inversely related to compliance [75]. In some cases, what mat-
ters more to the patient’s compliance could be the frequency of
dosing rather than the number of pills. Providers should con-
sider reducing medication frequency whenever appropriate for
a simpler medication regime.

Polypharmacy disproportionally affects certain popula-
tions, and higher rates of polypharmacy are seen in low socio-
economic status patients. For example, low income and low
educational level are independently associated with higher
rates of polypharmacy in patients with HF and low-income
patients also have lower rates of GDMT, one example of sub-
optimal prescribing with both underutilization (lower rates of
GDMT) and overutilization of medications (higher rates of
polypharmacy) concurrently [8, 76].

Providers should pay close attention to patients with ad-
vanced HF [9]. Most HF studies are done on healthier patients,
and therefore these medications may not have the same benefit-
risk profile with advanced HF and a poor prognosis [10]. These
patients should be seen by HF and palliative care specialists.
Although palliative care providers may increase polypharmacy
in this population, they improve the patient’s quality of life [77].
Providers should consider deprescribing prophylactic and life-
prolonging medications in advanced HF patients with a limited
life expectancy while allowing for “appropriate polypharmacy”
and an emphasis on medications that improve quality of life [9,
77]. In appropriate polypharmacy, patients may be taking more
than five or 10 medications; however, the medications are ap-
propriate and evidence-based. In appropriate polypharmacy, the
benefit of polypharmacy outweighs the risks.

As HF management evolves, the definition of polyphar-
macy in this patient population may also need to adapt. For
example, HFTEF GDMT includes at least four or five different
medication classes depending on the patient’s condition, in-
cluding beta-blockers, angiotensin-converting enzyme inhibi-
tors or angiotensin receptor blockers, mineralocorticoid recep-
tor antagonists, and sodium-glucose cotransporter-2 inhibitors.
If the HFrEF is secondary to ischemia, antiplatelet and lipid-
lowering medications may also be indicated. Additionally, HF
patients often have other comorbidities, such as diabetes mel-
litus and chronic obstructive pulmonary disease, that require
treatment with additional medications. If we use the cutoff
value of 5 for the definition of polypharmacy, the majority
of the HF patients would have polypharmacy, and the distin-
guishing power of polypharmacy would become low. There-
fore, when we define polypharmacy in HF patients, whether
we also should include the essential GDMT medications or not
becomes a question. However, our review revealed that most
of the definitions of polypharmacy used the total number of
medications regardless of the classification of the medications.
Furthermore, because of the same reason that GDMT itself in-
duces polypharmacy, recognizing that those essential medica-
tions are included in polypharmacy is important. When con-
sidering discontinuation of medications in HF patients, it may
be helpful to view medications in a hierarchical manner based
on the patient’s comorbidities, focusing on removing medica-
tions with little to no benefit, while continuing life prolong-
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ing medications. For example, when we consider deprescrib-
ing, we should focus on non-GDMT medications first, since
GDMT medications are still essential and critical for survival
and clinical benefits for HF management.

A recent systemic review also found that the most com-
mon definition of polypharmacy in patients with HF was > 5
medications [78]. Our scoping review had several differences
compared to Beezer et al, including a larger sample size of
59 articles compared to 22 articles and inclusion of confer-
ence abstracts. While the authors agree with us on the need
for a consensus definition, they believe it is unclear whether a
qualitative or quantitative definition is more appropriate [78].
Based on our scoping review, we argue that a quantitative defi-
nition of polypharmacy in HF is more appropriate with a cutoff
of > 10 medications.

There are several limitations to this study. We included
articles ranging from the years 2000 to 2020. As medication
management of HF evolves and new medications are included
in GDMT, older articles may not be as relevant. We also ex-
cluded any articles that were not published in English, so we
may have missed relevant articles. We also included articles
regardless of the quality of the study.

Conclusion

In summary, polypharmacy can lead to drug interactions,
cognitive impairment, medication non-compliance, and falls.
Based on our scoping review, the most common definition of
polypharmacy in HF was the use of > 5 medications. Due to the
increase in GDMT, life expectancy, and the number of medi-
cal comorbidities, most patients with HF use > 5 medications.
Although a cutoff of five medications indicates an increased
risk of adverse effects, a cutoff of 10 medications captures the
highest risk. Increasing the cutoff to 10 medications will em-
phasize removing unnecessary and harmful medications and
preventing discontinuation of beneficial medications. As pa-
tients with HF are living longer, providers must be sensitive to
geriatric conditions and the risk of adverse events as polyphar-
macy is common in this population. We agree that providers
should pay close attention to those patients taking > 10 medi-
cations, but most importantly, providers should make sure that
every agent being used has a favorable risk-to-benefit ratio.
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