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prone to polypharmacy due to comorbidities and consequent
complexity of medication regimens. Prescribing cascades can
occur when a side effect is misinterpreted as a new medical
condition. Although the act of deprescribing is an integral part
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of good prescribing practice, it can be difficult to initiate without
surveillance, appropriate communication, and primary care
physician advocacy. This case demonstrates how a healthcare
team works together to approach and resolve a prescribing
cascade in a patient with chronic heart failure.
Case Presentation: An 87-year-old female with chronic heart
failure (CHF) was experiencing potential side effects related to
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polypharmacy. Her long-term diltiazem therapy was identified as
a cause of her edema and was deemed no longer appropriate due
to the progression of her CHF. The worsening edema led to the
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prescribing of furosemide, resulting in the need for potassium
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supplementation. Opportunities to optimize this patient’s
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medication regimen were recognized as well, including reducing
pill burden and assessing the need for additional care based on
comorbidities. The patient’s new healthcare team, including the
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clinical pharmacist and cardiologist, collaborated to resolve the
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prescribing cascade and create a personalized pharmacotherapy
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strategy, which resulted in notable improvements in her symptoms.
Conclusion: Resolving prescribing cascades can be a difficult
process, as a number of steps and healthcare professionals are
often involved. Deprescribing should be a top priority in medication

Publisher: Infact Publications LLC

safety, particularly for older adults with cardiovascular disease.
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Polypharmacy interventions are necessary to encourage safe use
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and improve patients’ overall wellbeing.
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Introduction
Polypharmacy has been defined as the use of more medications
than are clinically necessary [1,2]. It is commonly observed
in older patients because of their frailty, age-related changes
in pharmacokinetics and pharmacodynamics, and the high
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prevalence of comorbidities [3]. Polypharmacy is correlated with

Case Presentation

Adverse Drug Events (ADEs) and is problematic for patients

The following information for this case report was collected

and Primary Care Physicians (PCP) when it is overlooked.

through available electronic health records and discussions with

However, polypharmacy can be prevented with a certain degree

the patient’s healthcare team. When reviewing the medications of

of pharmacovigilance [4–6]. While PCPs are often faced with

a new patient, a clinical pharmacist identified a medication-related

detecting and resolving polypharmacy issues, these issues can

problem involving a potential prescribing cascade. During a

be especially challenging in multi-morbid patients, such as those

medication review call with the patient’s new PCP, the pharmacist

with Cardiovascular Diseases (CVD) [7,8].

discussed this patient’s prescribing cascade and recommended

In 2016, 48% of adults in the United States were living with CVD,

strategies to optimize the patient’s medications.

and heart disease was the leading cause of death [9]. According

An 87-year-old female with a documented medical history of atrial

to the American Heart Association (AHA), 69.1% of men and

fibrillation, chronic heart failure with preserved ejection fraction

76.9% of women in the 60–79-year-old age group have CVD, as

(HFpEF), hypertension, hypokalemia, vitamin D deficiency, and

well as roughly 85% of both men and women in the 80+ years

glaucoma was prescribed a non-dihydropyridine Calcium-Channel

age group [10]. Patients with CVD have a higher chance of

Blocker (CCB) (diltiazem), a loop diuretic (furosemide), and

experiencing polypharmacy due to CVD-related risk factors such

potassium supplementation. Her complete list of medications

as hypertension, hyperlipidemia, and diabetes, all of which can

can be found in (Table 1). In addition, the nurses on the healthcare

be treated with medications and result in increased pill burden

team observed that the patient was experiencing moderate pedal

[11,12]. Although CVD treatment guidelines have allowed for

edema and had an unstable gait. Medication non-adherence

greater standardization of care, they may also have unintended

was also documented as an ongoing issue. Additionally, a recent

consequences. For example, clinical practice guidelines might

echocardiogram indicated that the patient’s Left Ventricular

not account for competing recommendations across multiple

Ejection Fraction (LVEF) had worsened – although she was

conditions (e.g. recommended use of beta-blockers as first-line

originally diagnosed with HFpEF involving diastolic dysfunction,

therapy for rate control in atrial fibrillation, but cautioned use in

her current LVEF < 40% now indicated heart failure with reduced

patients with diabetes due to effects on glucose metabolism and

ejection fraction (HFrEF), a condition associated with systolic

the masking of hypoglycemic symptoms) [13,14]. Additionally,

dysfunction.

recommended pharmacological therapies related to CVD typically
do not have a specified duration for use, adding a layer of
variability [15]. The opportunity for polypharmacy may arise from
overlapping pharmacotherapy strategies, as it can be difficult to
assess for the unintended consequences of medications if they
are indicated for multiple conditions.

Table 1: Comprehensive List of Medications. This table provides an
overview of the patient’s chronic medications and medication changes
made.
Chronic Medications

Medication Changes

Aspirin 81 mg, once daily

Unchanged

Diltiazem 240 mg extended-

Discontinued; Losartan initiated

Polypharmacy can result from a prescribing cascade, which

release, once daily

occurs when a medication-related side effect is misinterpreted as

Furosemide 40 mg, once daily

Decreased frequency

a new medical condition, and a subsequent drug is prescribed to

Metoprolol tartrate 50 mg, twice

Changed to succinate

treat the new condition [16–18]. Prescribing cascades have the

daily

formulation

potential to propagate if left undetected continuously, and ADEs,

Potassium chloride 20 mEq, once

Unchanged

drug-drug interactions, non-adherence, falls, hospital admission,
and mortality are clinical consequences of polypharmacy in older
adults [19]. Identifying and resolving prescribing cascades can
prevent negative outcomes related to polypharmacy. The three
major steps in addressing prescribing cascades are prevention,
detection, and resolution [20]. Medication reconciliation processes
promote active clinical surveillance and create opportunities to
intervene upon potentially inappropriate medications.

daily
Timolol maleate 0.5%, once daily

Unchanged

Bold Text: Notable Changes.

The PCP agreed that the patient’s current issues were likely
due to a prescribing cascade related to CCB, a loop diuretic,
and potassium supplementation. The PCP also concurred
with the clinical pharmacist’s recommendations for optimizing
the regimen and prioritizing the patient’s safety. The clinical

This case report will demonstrate the importance of routine

pharmacist suggested that diltiazem should be discontinued

medication evaluation to avoid a prescribing cascade. We will

and that the patient’s furosemide and potassium therapies

also demonstrate how a healthcare team collaborated to resolve

should be adjusted based on the patient’s response to the initial

a prescribing cascade and optimize the medication profile of a

modification. If a CCB was clinically necessary, a dihydropyridine

patient with cardiovascular conditions.

CCB (e.g., amlodipine) should be used instead of diltiazem.
The pharmacist also highlighted an opportunity to switch the
patient’s rate-control and antihypertensive medication, twice-daily
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metoprolol tartrate, to the once-daily succinate formulation, as the

Unlike ARAs, loop diuretics have mixed evidence supporting

patient’s blood pressure and heart rate were controlled, in order to

benefits in cardiovascular mortality and are mostly utilized

help improve her adherence. Lastly, the patient was at high risk of

to improve symptomatic management of CHF [29]. However,

falls due to gait instability and was not taking any form of vitamin

treating patients with clinically inappropriate doses of a loop

D supplementation despite a previous deficiency diagnosis, so

diuretic increases the risk of over-diuresis. Additional risk factors

the clinical pharmacist recommended re-evaluating the patient’s

for over diuresis include falls, urinary incontinence, and electrolyte

25-O-hydroxycholecalciferol levels as a precaution.

imbalances [30]. For this patient, potassium supplementation was

The PCP accepted all recommendations and switched the patient
from diltiazem to amlodipine for presumed antihypertensive
therapy. The PCP then consulted with the patient’s new
cardiologist, who also recognized the inappropriateness of the

necessary to counteract the furosemide-induced hypokalemia. Of
note, if the patient was hypokalemic and still experiencing edema,
an ARA such as spironolactone may have been beneficial for this
patient because of its potassium-sparing mechanism.

prescribing cascade and that metoprolol succinate would help

Although diltiazem is considered a first-line antihypertensive in

decrease the patient’s pill burden. The cardiologist clarified that the

the AHA/ACC hypertension guidelines, an angiotensin-converting

patient’s CCB therapy was only being used to treat hypertension

enzyme inhibitor or angiotensin receptor blocker would have

and suggested that losartan would be more appropriate than

been more appropriate according to CHF guidelines [31,32].

amlodipine. Upon follow-up, the PCP noted that the patient

As mentioned previously, CVD guidelines may have competing

adjusted well to the therapy modifications. Blood pressure was

recommendations and often do not account for patients with

well controlled on the new regimen, and the patient was found to

multiple comorbidities. Further, an increased number of PCPs per

have a reduced incidence of pedal edema if any at all.

patient increases the risk of polypharmacy, so interprofessional
collaboration across practices is important for ensuring the safety

Discussion

of patient’s medication regimens. Reaching out to the patient’s

Non-dihydropyridine CCBs, such as diltiazem, are approved (e.g.,

cardiologist was key in clarifying the use of CCB therapy, as the

hypertension, rate-control for atrial fibrillation) and are sometimes

cardiologist provided additional perspective on the management

used as multimodal therapy [21]. The patient’s progressive CHF,

of the patient’s HFrEF and hypertension. Communicating the

hypertension, and atrial fibrillation created a complex situation that

presence of a prescribing cascade to the cardiologist was also

made it difficult to determine the original indication for diltiazem

crucial, as important patient information can be lost amid

since the patient was new to the healthcare team and presented

transitions of care [33].

with an incomplete electronic health record. Because the patient
was diagnosed with CHF and reported edema symptoms, it was
pertinent to re-evaluate her CHF status. Before the intervention, the
patient was categorized as HFpEF. An updated echocardiogram
revealed that her CHF had progressed to HFrEF. Generally, nondihydropyridine CCBs are not recommended in patients with CHF
due to negative inotropic effects and adverse cardiovascular
events [22]. In fact, the American College of Cardiology (ACC)
Foundation and AHA strongly advise against the use of nondihydropyridine CCBs (i.e., diltiazem) in HFrEF, as this class of
medication lacks functional and mortality benefit and can even
worsen patient outcomes [23,24].

Other opportunities to optimize the patient’s medications
were addressed as well. Medications requiring multiple daily
administration times can add a burden on the patient’s adherence.
A literature review found that reducing dosage frequency from
multiple administrations to once-daily administration may
improve adherence and subsequently result in decreased
healthcare costs [34]. In this case, the patient was found to have
been taking metoprolol tartrate and had consistent heart rate
and blood pressure readings. Switching from metoprolol tartrate
twice daily to metoprolol succinate once daily is recommended
per CHF guidelines; this change in therapy not only decreases the
overall daily pill burden but also may improve patient outcomes

Furthermore, diltiazem has a dose-dependent relationship

[35]. To maintain appropriate rate control for her atrial fibrillation,

with peripheral edema (5%–15% occurrence) [25]. Although

the patient was monitored closely during the discontinuation of

amlodipine is also known for dose-dependent peripheral edema, it

diltiazem and initiation of extended-release metoprolol until she

is the preferred CCB in patients with CHF because it is associated

was deemed stable on the new regimen. Additionally, the patient

with no difference in all-cause mortality, cardiovascular deaths, or

was continued on aspirin for blood clot prevention.

hospitalizations in patients with HFrEF [23,26,27]. Edema resulting
from CCBs is not caused by fluid overload, rather by a decrease in
arteriolar resistance that goes unmatched in the venous circulation
[28]. Initially, the presentation of the patient’s swelling was thought
to be the result of the CHF and unrelated to diltiazem. Therefore,
furosemide, a loop diuretic, was likely initiated to address this
edema. Both loop diuretics and Aldosterone Receptor Antagonists
(ARAs) can be used for fluid management in patients with CHF.
Infact Publications LLC

Another health concern arose pertaining to the patient’s untreated
vitamin D deficiency. The clinical team took this opportunity
to re-evaluate the patient’s vitamin D status and consider
supplementation, especially as the patient was reported to have
fallen recently. It has been established that low vitamin D levels
are associated with falls and fractures, although screening for
vitamin D deficiency is no longer recommended if the patient is
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asymptomatic [36]. Supplementation may be appropriate and may
provide benefits since the patient is at high risk of falling, as her

reactions in older adults. Ther Adv Drug Saf. 2016;7(1):11–22.
5.

Beuscart J-B, Petit S, Gautier S, Wierre P, Balcaen T, Lefebvre

physical functioning had been declining with her CHF prognosis

J-M, et al. Polypharmacy in older patients: identifying the

[37].

need for support by a community pharmacist. BMC Geriatr.

The issues that arose in this patient case were addressed quickly
and systematically upon detection. Clinical pharmacists are
experts in evaluating appropriate medication use and can initiate
the process of identifying and mitigating potential prescribing

2019;19(1):277.
6.

elderly people. J Int Oral Health. 2014;6(6):i-ii.
7.

cardiovascular disease in the United States. BMC Geriatr.

appropriate therapies is valuable to the healthcare team. Had the
patient care would not have been disrupted. In this case, all involved

2021;21(1):233.
8.

and Promises! Cardiovasc Hematol Agents Med Chem.

and effectively communicated and collaborated to resolve the
demonstrated in this case report advocates for quality patient
care and improved patient outcomes.

Conclusion
A common polypharmacy issue in patients with cardiovascular
morbidities is the CCB/loop diuretic/potassium supplement
trifecta. Patients with CHF should not be taking non-dihydropyridine
CCBs as they can cause ADEs and trigger a prescribing cascade.
Not only can these types of cascades negatively impact the
patient’s prognosis, but they can also lead to unnecessary pill
burden.
The actions of the clinical healthcare team depicted in this case
were systematic and required full transparency across various

Abolbashari M, Macaulay TE, Whayne TF, Mukherjee D, Saha
S. Polypharmacy in Cardiovascular Medicine: Problems

healthcare practitioners shared responsibility for patient safety
medication-related problem. The interprofessional cohesiveness

Sheikh-Taha M, Asmar M. Polypharmacy and severe
potential drug-drug interactions among older adults with

cascades. A pharmacist’s role in the clinical surveillance of
healthcare teams collaborated during the initial care transition,

Dagli RJ, Sharma A. Polypharmacy: a global risk factor for

2017;15(1):31–39.
9.

Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway
CW, Carson AP, et al. Heart Disease and Stroke Statistics-2019
Update: A Report From the American Heart Association.
Circulation. 2019;139(10):e56–e528.

10. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ,
Cushman M, et al. Heart Disease and Stroke Statistics-2016
Update: A Report From the American Heart Association.
Circulation. 2016;133(4):e38–e360.
11. Nobili A, Franchi C, Pasina L, Tettamanti M, Baviera M, Monesi
L, et al. Drug utilization and polypharmacy in an Italian elderly
population: the EPIFARM-elderly project. Pharmacoepidemiol
Drug Saf. 2011;20(5):488–496.
12. Hosseini SR, Zabihi A, Jafarian Amiri SR, Bijani A. Polypharmacy
among the Elderly. J Midlife Health. 2018;9(2):97–103.

disciplines. These actions made it possible to identify and act upon

13. Tsujimoto T, Sugiyama T, Shapiro MF, Noda M, Kajio H. Risk

a prescribing cascade, optimize the patient’s medication regimen

of cardiovascular events in patients with diabetes mellitus on

to reduce pill burden, and recognize situational risks associated

β-blockers. Hypertension. 2017;70(1):103–110.

with untreated comorbidities. The clinical team also worked

14. Maan A, Mansour M, J NR, Heist EK. Current Evidence and

together to survey the risk versus benefit of pharmacotherapy

Recommendations for Rate Control in Atrial Fibrillation.

considering the patient’s advanced age and will continue to do so
as a part of the patient’s care plan.

Arrhythm Electrophysiol Rev. 2013;2(1):30–35.
15. Krishnaswami A, Steinman MA, Goyal P, Zullo AR, Anderson
TS, Birtcher KK, et al. Deprescribing in Older Adults With
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