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Background: Complex medication regimens, often present in heart failure with preserved
ejection fraction, may increase the risk of adverse drug effects and harm. We sought

to characterize this complexity by determining the prevalence of polypharmacy, potentially
inappropriate medications, and therapeutic competition (where a medication for one condition
worsens another condition) in one of the few dedicated heart failure with preserved ejection
fraction programs in the United States.

Methods and Results: We conducted chart review on 231 patients with heart failure with
preserved ejection fraction seen in the University of Michigan’s Heart Failure with Preserved
Ejection Fraction Clinic between July 2016 and September 2019. We recorded: 1) standing
medications to determine the presence of polypharmacy, defined as = 10 medications; 2)
potentially inappropriate medications based on the 2016 American Heart Association Scientific
Statement on drugs that pose a major risk of causing or exacerbating heart failure, the 2019
Beers Criteria update, or a previously-described list of medications associated with geriatric
syndromes; and 3) competing conditions and subsequent medications that could create therapeutic
competition. The prevalence of polypharmacy was 74%, and the prevalence of potentially
inappropriate medications was 100%. Competing conditions were present in 81% of patients,
of whom 49% took a medication that created therapeutic competition.

Conclusion: In addition to confirming that polypharmacy was highly prevalent, we found that
potentially inappropriate medications and therapeutic competition were also frequently present.
This supports the urgent need to develop patient-centered approaches to mitigate the negative
effects of complex medication regimens endemic to adults with heart failure with preserved
ejection fraction.
Graphical abstract: Overview of medication complexity in heart failure with

preserved ejection fraction
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Several factors contribute to medication complexity, including polypharmacy, use of potentially
inappropriate medications, and the presence of therapeutic competition. With increased medication
complexity, patients with heart failure with preserved ejection fraction are at higher risk for
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adverse outcomes. Patient-centered approaches are needed to mitigate the negative effects of
medication complexity in heart failure with preserved ejection fraction.

Keywords
medications; polypharmacy; heart failure; geriatrics

INTRODUCTION

Successful management of heart failure with preserved ejection fraction is challenging,

but not just due to the current lack of interventions that consistently improve

cardiovascular outcomes.k 2 Patients with heart failure with preserved ejection fraction

are disproportionately older adults, and geriatric conditions such as frailty, cognitive
impairment, falls, reduced appetite, urinary incontinence, and/or depression are often present
and impair quality of life.3-> Multimorbidity (the presence of multiple comorbid conditions)
is the rule rather than the exception in heart failure with preserved ejection fraction and is
believed to closely intertwine with its pathophysiology.# 6-8

Despite the link between heart failure with preserved ejection fraction and multimorbidity,
there are few data about the accompanying complexity of medication regimens in this
population.® 19 Polypharmacy defined as taking a high burden of medications, potentially
inappropriate medications defined as medications which pose risks that may outweigh
benefits in older adults and therapeutic competition defined as the scenario where a
medication for one condition may worsen a coexisting condition all contribute to this
complexity.11-18 While these factors are well-described in the geriatrics literature and
adversely affect outcomes in older adults, little has been discussed in the setting of heart
failure with preserved ejection fraction, a condition that has been described as a “geriatric
syndrome.” 4 19 We accordingly sought to address this gap by examining medication
patterns in adults seen in one of the few dedicated heart failure with preserved ejection
fraction programs in the United States.

METHODS

We examined 231 patients seen in the University of Michigan’s Frankel Cardiovascular
Center Heart Failure with Preserved Ejection Fraction Clinic between July 2016 and
September 2019. This study was approved by the institutional review board of the University
of Michigan, Ann Arbor, Ml (HUMO00052866).

Polypharmacy

Polypharmacy is broadly described as the condition of taking many medications and

has been variably defined in the literature.11-14 Prior observations indicate that a large
proportion of patients with heart failure take at least 10 medications and that the risk for
adverse drug events is incrementally increased beyond 9 medications.20-23 Accordingly,
we defined polypharmacy as = 10 medications because we felt that this would identify
individuals with the greatest degree of medication complexity and also those at the highest
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risk for adverse events.2* To determine the number of medications taken, we reviewed
the first note from the Heart Failure with Preserved Ejection Fraction Clinic within the
electronic medical record and counted each unique standing medication. We included all
listed prescription and over-the-counter scheduled medications because both contribute to
medication burden and complexity.

Potentially Inappropriate Medications

Therapeutic

We defined potentially inappropriate medications based on their presence on one of the
following 3 lists: 1) 2016 American Heart Association Scientific Statement on drugs that
pose a major risk of causing or exacerbating heart failure, 2) 2019 Beers Criteria update,
which outlines medications that the American Geriatric Society recommends avoiding in
most older adults, in most circumstances, and 3) medications associated with geriatric
syndromes, defined as one of 513 medications that are associated with or may contribute to
at least one of 6 geriatric syndromes (cognitive impairment, delirium, falls, reduced appetite
or weight loss, urinary incontinence, and/or depression).15 17 25 We opted to include
medications associated with geriatric syndromes because most adults with heart failure with
preserved ejection fraction—a condition that disproportionately affects older adults—either
already have these conditions or are at risk for developing them. 4 7 19. 26,27 Tq jdentify
and count medications that would be considered potentially inappropriate medications, we
cross-referenced each class of potentially inappropriate medications with the medications
listed in the first note from the Heart Failure with Preserved Ejection Fraction Clinic within
the electronic medical record.

competition

Therapeutic competition is a type of disease-drug interaction in which a guideline-
recommended medication for one condition may adversely affect a coexisting condition

or compete with a medication for the coexisting condition. Lorgunpai et al reviewed clinical
practice guidelines for 14 common chronic conditions and identified 25 pairs of chronic
conditions for which a recommended oral or inhaled prescription medication might lead

to therapeutic competition.18 These conditions included atrial fibrillation or atrial flutter,
benign prostatic hyperplasia, coronary artery disease, chronic obstructive pulmonary disease,
dementia, depression, diabetes, gastroesophageal reflux disease or peptic ulcer disease, heart
failure, hyperlipidemia, hypertension, hypothyroidism, osteoarthritis, and osteoporosis. For
each pair of competing health conditions, the authors identified medications which may
result in therapeutic competition. For example, the use of nonsteroidal anti-inflammatory
drugs in patients with heart failure and osteoarthritis, or the use of thiazolidinediones in
patients with heart failure and diabetes. To identify therapeutic competition, we reviewed
the problems on the electronic medical record structured problem list as well as problems
included in the first note from the Heart Failure with Preserved Ejection Fraction Clinic
since free-text notes have been shown to be more sensitive then electronic medical record
problem lists when assessing common comorbidities.28-32 We also reviewed medications
listed in the first clinic note, as described above.
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Statistical methods

RESULTS

We calculated medians and interquartile ranges (IQRs) for continuous variables and
percentages with 95% confidence intervals for categorical variables to summarize participant
characteristics and medication patterns.

Among 231 patients with heart failure with preserved ejection fraction, the median age

was 70 years (IQR [59-76]), 64% were women, and 90% were white. The most common
comorbidities were hypertension (83%), obesity (72%), obstructive sleep apnea (68%),
dyslipidemia (68%), and diabetes (48%) (Table 1). The distribution of the medication count
is shown in Figure 1. Polypharmacy was present in 74% of patients, with an overall median
of 12 medications (IQR [9-15]).

As shown in Table 2, 52% of patients took at least one American Heart Association

heart failure-exacerbating agent (median 1, IQR [0-1]), 73% took a least one Beers agent
(median 1, IQR [0-2]), and 100% took at least one medication associated with geriatric
syndromes (median 6, IQR [4-8]). The most commonly-used American Heart Association
heart failure-exacerbating agents were metformin (19%) and non-dihydropyridine calcium
channel blockers (11%); the most commonly-used Beers agents were proton pump inhibitors
(50%); and the most commonly-used medications associated with geriatric syndromes were
loop diuretics (81%) and beta-blockers (66%) (Table 2).

We found that 81% of heart failure with preserved ejection fraction patients had at least one
pair of competing health conditions in which a medication recommended for one condition
could worsen the other, with a median of 3 pairs (IQR 2-6) (Table 3). The most common
pairs of competing conditions were heart failure and diabetes (48%), hypertension and
diabetes (46%), heart failure and osteoarthritis (37%), and hypertension and osteoarthritis
(31%) (Table 3). Among those with competing conditions, 49% took a medication which
could negatively affect a coexisting condition, creating potential therapeutic competition

in 39% of patients overall. The most common medications creating potential therapeutic
competition with heart failure were beta-agonists for patients with comorbid chronic
obstructive pulmonary disease, and beta-blockers with alpha-blocking activity for patients
with comorbid diabetes (Table 3).

DISCUSSION

In our study of patients with heart failure with preserved ejection fraction, we characterized
several aspects of medication regimen complexity that warrant increased attention to
optimize outcomes in this population. Consideration of medication regimen complexity
has previously been identified as an important aspect of caring for older adults with heart
failure.3: 12 Prior work has primarily focused on polypharmacy, which we confirm here is
highly prevalent.12: 33. 34 However, polypharmacy is only one aspect that contributes to the
complexity of managing medications in patients with heart failure with preserved ejection
fraction. Our findings show a high prevalence of potentially inappropriate medications

and therapeutic competition, extending insights regarding medication complexity and
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further underscoring the need for formal processes to optimize prescribing patterns in this
vulnerable population.

Potentially inappropriate medications are particularly important in older adults because

they confer an increased risk for adverse drug events and hospitalizations.3 17: 35 Qur

study described the prevalence of potentially inappropriate medications in heart failure

with preserved ejection fraction using three different definitions. Prior work examining

the prevalence of medications listed on the 2016 American Heart Association Scientific
Statement, which identified medications that can cause or exacerbate heart failure, showed
that 48% of ambulatory adults with heart failure (from the National Health and Nutrition
Examination Survey [NHANES]) and 41% of hospitalized older adults (from the Reasons
for Geographic and Racial Differences in Stroke study [REGARDS]) were taking potentially
heart failure-exacerbating agents.1® 36. 37 |dentifying differences across heart failure
subtypes was not possible in the study of ambulatory patients from NHANES, and the

study from REGARDS showed that the prevalence of heart failure-exacerbating medications
among patients with heart failure with preserved ejection fraction was slightly higher than
among those with heart failure with reduced ejection fraction. Our study now extends these
findings by showing that the prevalence of potentially heart failure-exacerbating agents
among ambulatory heart failure with preserved ejection fraction patients exceeded 50%,
supporting the importance of medication reconciliation as a potential strategy to prevent
heart failure exacerbations.

Since heart failure with preserved ejection fraction predominantly affects older adults, we
additionally examined the prevalence of potentially inappropriate medications according to
the Beers criteria, which lists medications with an increased risk for adverse effects among
older adults.1” We found that about three quarters of adults with heart failure with preserved
ejection fraction take at least one medication listed on the Beers criteria. Our findings,
coupled with the observation that a high proportion of hospitalizations and deaths in heart
failure with preserved ejection fraction are from non-cardiovascular causes, suggest that
clinicians need to look beyond medications that can exacerbate heart failure and consider
the potential negative effects of the entire medication list to improve outcomes in this
population.38

Heart failure with preserved ejection fraction has been described as a geriatric syndrome
that primarily affects older adults, a subpopulation at risk for developing geriatric conditions
like frailty, cognitive dysfunction, and incontinence.* 7: 26. 27, 39,40 Accordingly, efforts
to prevent new onset and/or worsening of these conditions may be an important aspect of
managing heart failure with preserved ejection fraction. Unfortunately, we found that all
heart failure with preserved ejection fraction patients take at least one medication that can
contribute to or cause one or more geriatric conditions.?> The most common medications
associated with geriatric syndromes were loop diuretics and beta-blockers. Diuretics are a
nuisance among older adults because they can exacerbate urinary incontinence, a common
condition among older adults with heart failure.2” However, diuretics are a pillar of

heart failure therapy to treat and subsequently prevent congestion, a major cause of
hospitalization. Accordingly, diuretics may not be an appropriate agent to discontinue in
most adults with heart failure with preserved ejection fraction.
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On the other hand, beta-blockers, which are frequently used in heart failure with preserved
ejection fraction and can contribute specifically to geriatric syndromes including falls

and depression in older adults, may be a reasonable agent to consider discontinuing

when present.#1: 42 To date, there are few data to support the benefits of beta-blockers

in heart failure with preserved ejection fraction.3 In fact, there is a pathophysiologic
rationale for beta-blockers causing harm in heart failure with preserved ejection fraction
via worsening chronotropic incompetence and limiting cardiac output. Indeed, in a recent
study based on data from the Treatment of Preserved Cardiac Function Heart Failure with
an Aldosterone Antagonist (TOPCAT) study, the use of beta-blockers was associated with
adverse outcomes.** Moreover, data among older adults with functional impairment has
shown that beta-blockers are associated with worse quality of life.#> While beta-blockers
may be used to treat comorbid conditions commonly observed in heart failure with
preserved ejection fraction such as atrial fibrillation and coronary artery disease, a recent
study from REGARDS showed that almost half of adults hospitalized with heart failure with
preserved ejection fraction do not have a compelling indication for a beta-blocker.%6 Taken
together, our findings identify beta-blockers as a medication that merits reconsideration for
routine use in heart failure with preserved ejection fraction.

With a rising rate and degree of multimorbidity (>50% of older adults with heart failure
now contend with at least 5 other chronic medical conditions), pharmacologic therapeutic
competition is an under-recognized but important issue in heart failure with preserved
ejection fraction.*” Our data show that the prevalence of competing health conditions and
the number of medications causing potential therapeutic competition were higher in patients
with heart failure with preserved ejection fraction compared to those observed in a random
sample of Medicare beneficiaries, supporting the imperative for clinicians to consider these
issues when caring for patients with heart failure with preserved ejection fraction.1® To
date, specialized heart failure with preserved ejection fraction programs, which are slowly
increasing in number across the country, have sought to improve the accuracy with which
heart failure with preserved ejection fraction is diagnosed, provide standardized treatment,
and facilitate enrollment into clinical trials.*® Our findings support the need to develop and
incorporate formal strategies to manage scenarios of competing conditions and therapeutic
competition into these dedicated heart failure with preserved ejection fraction programs,
with a particular focus on optimal methods for communication among the many specialists
that care for adults with heart failure with preserved ejection fraction.

Our findings additionally underscore the limitations of disease-specific guidelines for
conditions like heart failure with preserved ejection fraction that disproportionately affect
older adults. Older adults with multiple chronic conditions (and subsequently with
polypharmacy and circumstances of therapeutic competition) have been excluded from many
of the randomized controlled trials that underlie the heart failure practice guidelines, raising
uncertainty about their applicability to this population.® Moreover, it is likely that the risk-
to-benefit ratio for older adults with multiple chronic conditions is different compared to
those who are younger with fewer comorbid conditions. This further heightens the challenge
of providing optimal care to adults with heart failure with preserved ejection fraction.
Decision-making with regard to medications should probably be tailored to the unique
vulnerability and needs of older adults.3 Patient Priorities Care is an emerging approach
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to care where patients’ health priorities and preferences are set as the primary focus for
medical decision-making. In a recent nonrandomized trial, participants who received Patient
Priorities Care experienced lower treatment burden and unwanted health care.? Whether it
is beneficial to incorporate this approach into heart failure with preserved ejection fraction
programs across the country is an important question that warrants further consideration.

Study Limitations

Our findings should be viewed in light of some important limitations. This was a single-site
observational study. Medication and comorbidity data were collected from structured and
free-text fields in the electronic medical record, which may not be complete or accurate

in all cases. For instance, the use of non-prescribed over-the-counter agents (such as
nonsteroidal anti-inflammatory drugs, diphenhydramine, or proton pump inhibitors) may

be underestimated if not reported by patients. Also, we included only scheduled medications
in our chart review, as it was not possible to know how often patients took as-needed
medications. As a result of these limitations, it is likely that the extent of polypharmacy,
potentially inappropriate medications, and therapeutic competition was even greater than
reported here. Although geriatric syndromes are common in this population, we did not have
data on their prevalence within this cohort. As a result, we could not estimate the specific
impact that medications associated with geriatric syndromes had on this population. Given
that the prevalence of medications associated with geriatric syndromes in this study was
100%, future studies should examine this in greater detail.

CONCLUSIONS

In this observational study, we characterized medication regimen complexity in patients
with heart failure with preserved ejection fraction, a largely geriatric population that

almost universally contends with multiple chronic conditions. In addition to confirming that
polypharmacy is highly prevalent, we found that potentially inappropriate medications and
therapeutic competition were also frequently present. These observations support the urgent
need for patient-centered approaches to mitigate the negative effects of complex medication
regimens endemic to heart failure with preserved ejection fraction.

Sources of Funding:

Data collection was supported by the Cardiovascular Health Improvement Program (CHIP), a biorepository funded
by the University of Michigan.
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Figure 1. Distribution of medication count among patientswith heart failure with preserved
g ection fraction

As shown, 74% of adults with heart failure with preserved ejection fraction had
polypharmacy (took at least 10 medications).
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Table 1.
Patient characteristics
All (N=231) | With polypharmacy (n=170) | Without polypharmacy (n=61)
Sociodemographic factors
Age in years, median (IQR 3 70 (59-76) 70 (58-76) 69 (59-77)
Age = 65 years, n (%) 146 (63) 108 (64) 38 (51)
Female, n (%) 147 (64) 112 (66) 35 (57)
White, n (%) 209 (90) 152 (89) 57 (93)
Medicare as primary insurance payer, n (%) 181 (78) 139 (82) 42 (69)
Count of comorbid conditions, median (IQR) 7 (5-8) 7 (6-8) 5 (3-6)
Prevalence of comorbid conditions, n (%)
Hypertension 191 (83) 146 (86) 45 (74)
Obesity 167 (72) 127 (75) 40 (66)
Obstructive sleep apnea 156 (68) 121 (71) 35 (57)
Dyslipidemia 156 (68) 131 (71) 25 (41)
Diabetes 112 (48) 96 (56) 16 (26)
Atrial fibrillation or atrial flutter 105 (45) 76 (45) 29 (48)
Gastroesophageal reflux disease or peptic ulcer disease 102 (44) 87 (51) 15 (25)
Chronic kidney disease 98 (42) 75 (44) 23 (38)
Coronary artery disease 86 (37) 74 (44) 12 (20)
Osteoarthritis 86 (37) 68 (40) 18 (30)
Hypothyroidism 69 (30) 55 (32) 14 (23)
Depression 62 (27) 53 (31) 9 (15)
Chronic obstructive pulmonary disease 62 (27) 56 (33) 6 (10)
Osteoporosis 27 (12) 22 (13) 5(8)
Benign prostatic hyperplasia 12 (5) 10 (6) 2(3)
Cirrhosis 7(3) 7(4) 0 (0)
Total number of standing medications, median (IQR) 12 (9-15) 13 (11-16) 7 (6-8)

Abbreviations:

a Interquartile range

Am J Med. Author manuscript; available in PMC 2022 February 03.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Brinker et al.

Table 2.

Page 14

Prevalence of potentially inappropriate medications by category, stratified by presence of polypharmacy

All patients (N=231) | With polypharmacy (n=170) | Without polypharmacy (n=61)
Total number of any potentially inappropriate 7 (5-9) 8 (6-10) 4 (3-5)
medication, median (IQRa)
American Heart Association heart failure-
exacerbating agents, n (%)
Any 119 (52) 97 (57) 22 (36)
Metformin 43 (19) 37 (22) 6 (10)
Non-dihydropyridine calcium channel blocker 26 (11) 22 (13) 4(7)
Citalopram or escitalopram 18 (8) 15 (9) 3(5)
Sulfonylurea 16 (7) 15 (9) 0(0)
Nonsteroidal anti-inflammatory drug 16 (7) 13 (8) 3(5)
Hydroxychloroquine 13 (6) 11 (6) 2(3)
Albuterol 9 (4) 8 (5) 1(2)
Beers agents, n (%)
Any 169 (73) 139 (82) 30 (49)
Proton pump inhibitor 115 (50) 101 (59) 14 (23)
Non-dihydropyridine calcium channel blocker 26 (11) 22 (13) 4(7)
Sulfonylurea 16 (7) 15 (9) 0(0)
Nonsteroidal anti-inflammatory drug 16 (7) 13 (8) 3(5)
Amiodarone 13 (6) 10 (6) 3(5)
Sliding scale insulin 11 (5) 11 (6) 0 (0)
Paroxetine 9(4) 9(5) 0(0)
Medications associated with geriatric syndromes, n (%)
Any 231 (100) 170 (100) 61 (100)
Loop diuretic 186 (81) 147 (86) 39 (64)
Beta blocker 153 (66) 117 (69) 36 (59)
Angiotensin-converting enzyme inhibitor or 112 (48) 88 (52) 24 (39)
angiotensin Il receptor blocker
Calcium channel blocker 62 (27) 51 (30) 11 (18)
Selective serotonin reuptake inhibitor 60 (26) 49 (29) 11 (18)
Insulin 54 (23) 52 (31) 2(3)
Thiazide diuretic 53 (23) 42 (25) 11 (18)
Metformin 43 (19) 37 (22) 6 (10)
Warfarin 43 (19) 34 (20) 9 (15)
Alpha-adrenergic blocker 26 (11) 21(12) 5(8)
Serotonin-norepinephrine reuptake inhibitor 24 (10) 22 (13) 2(3)
Histamine-2 receptor antagonist 23 (10) 19 (11) 4(7)

Abbreviations:

8 jnterquartile range
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Table 3.
Prevalence of therapeutic competition scenarios
: i . Medication causing potential therapeutic
Competing Condition pairs, n (%) competition, n (%)
Heart failure Diabetes mellitus 112 (48) | Beta blocker with alpha-blocking 20 (9)
activity
Thiazolidinedione 3(1)
Hypertension Diabetes mellitus 106 (46) | Beta blocker with alpha-blocking 19 (8)
activity
Heart failure Osteoarthritis 86 (37) | Nonsteroidal anti-inflammatory drug 6 (3)
Hypertension Osteoarthritis 72 (31) | Nonsteroidal anti-inflammatory drug 4(2)
Heart failure Chronic obstructive pulmonary 62 (27) | Nonselective beta blocker or 14 (6)
disease Beta blocker with alpha-blocking
activity
Hypertension Chronic obstructive pulmonary 55 (24) | Beta agonist 31(13)
disease
Nonselective beta blocker or 13 (6)
Beta blocker with alpha-blocking
activity
Corticosteroid 3(1)
Diabetes mellitus Coronary artery disease 49 (21) | Sulfonylurea 8 (3)
Beta blocker with alpha-blocking 8 (3)
activity
Thiazolidinedione 2(1)
Hypertension Depression 49 (21) | Serotonin-norepinephrine reuptake 12 (5)
inhibitor
Diabetes mellitus Atrial fibrillation or atrial flutter 48 (21) | Beta blocker with alpha-blocking 10 (4)
activity
Coronary artery disease Gastroesophageal reflux disease or | 41 (18) | Clopidogrel 8 (3)
peptic ulcer disease
40 (17) | Warfarin 12 (5)
Atrial fibrillation or atrial flutter Gastroesophageal reflux disease or Clopidogrel 1(<1)
peptic ulcer disease
Diabetes mellitus Chronic obstructive pulmonary 34 (15) | Corticosteroid 1(<1)
disease
Chronic obstructive pulmonary Gastroesophageal reflux disease or | 31 (13) | Corticosteroid 4(2)
disease peptic ulcer disease
Atrial fibrillation or atrial flutter Chronic obstructive pulmonary 28 (12) | Beta agonist 12 (5)
disease
Nonselective beta blocker, or 9(4)
Beta blocker with alpha-blocking
activity
Coronary artery disease Chronic obstructive pulmonary 28 (12) | Betaagonist 13 (6)
disease
Nonselective beta blocker, or 6 (3)
Beta blocker with alpha-blocking
activity
Diabetes mellitus Depression 28 (12) | Tricyclic antidepressant 2(1)
Atrial fibrillation or atrial flutter Depression 22 (10) | Tricyclic antidepressant 0 (0)
Gastroesophageal reflux disease or | Osteoporosis 20 (9) Proton pump inhibitor 14 (6)
peptic ulcer disease -
Bisphosphonate 1(<1)
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Competing Condition pairs, n (%)

M edication causing potential therapeutic
competition, n (%)

Coronary artery disease Depression 18 (8) Tricyclic antidepressant 1(<1)
Diabetes mellitus Osteoporosis 18 (6) Thiazolidinedione 0 (0)
Atrial fibrillation or atrial flutter Osteoporosis 11 (5) Bisphosphonate 0(0)
Coronary artery disease Osteoporosis 8(3) Nonsteroidal anti-inflammatory drug 1(<1)
Chronic obstructive pulmonary Osteoporosis 7@ Corticosteroid 1(<1)
disease

Diabetes mellitus Benign prostatic hyperplasia 6 (3) Alpha-adrenergic blocker 4(2)
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