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Introduction

Abstract

Objectives Primary objectives were to evaluate the use of potentially inappro-
priate medication (PIM) use in elderly heart failure (HF) patients and the fac-
tors associated with the number of PIMs. Secondary objectives were to test for
the correlation between PIMs and quality of life (QOL) and depression.
Methods A cross-sectional study was conducted among 125 elderly Lebanese HF
patients with left ventricular ejection fraction <50%. Data on socio-demographics,
clinical data and medications were collected. Patients were interviewed with Min-
nesota living with Heart Failure Questionnaire (MLHFQ) and Patient Health Ques-
tionnaire-9 (PHQ-9). Medication profile per patient was evaluated for PIMs using
Beers Criteria. The correlations between the number of PIMs and the MLHFQ,
PHQ-9 and the number of medications were tested using Pearson’s correlation. Lin-
ear regression was done to predict the factors associated with the number of PIMs.
Key findings Patients were taking a total of 1035 medications with a mean of
8.28 £ 3.14 medications. In total, 80.0% of patients were taking at least one
PIM. Diuretics (55.2%) and proton pump inhibitors (41.6%) were most com-
monly prescribed PIMs. The number of PIMs was moderately correlated with
the number of medications and the MLHFQ score. Linear regression showed
that the number of medications, age >85 years, chronic kidney disease and HF
with New York Heart Association III were associated with more PIM:s.
Conclusions A high percentage of PIMs was found among a sample of elderly
Lebanese HF patients. HF multidisciplinary team is needed to control the pre-
scription of PIMs in this vulnerable population.

Elderly are more vulnerable to potentially inappropriate
medications (PIMs) due to their multiple drug regimens,
the presence of comorbidities and age-associated physiolog-
ical changes.!"! PIM is defined as ‘a drug in which the risk
of an adverse drug event outweighs its clinical benefit, par-
ticularly when there is a safer or more effective alternative
therapy for the same condition”.”?! A study showed that an
estimated 6.6% of hospitalizations for adverse drug events
in older Americans were attributed to PIMs."*!

In the literature, the most widely used criteria for the
evaluation of PIM use in elderly patients is ‘Beers Crite-
ria’."*! They are issued by the American Geriatrics Society
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and have been revised and updated several times. These
criteria listed medications or medication classes that are
recommended to be avoided in elderly, in addition to
medications that should be used with caution or avoided
in certain diseases or conditions. These criteria were not
developed to excessively restrict access to these medica-
tions or to rate the quality of care delivered by a physi-
cian; however, it helps in improving the safety of
prescribing for older adults and thus reducing the poten-
tial adverse drug events.!*”!

Heart failure (HF) is a complex chronic disease affecting
millions of people annually and its prevalence is increasing
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with the increase in age.!®’ The multiple comorbidities that
accompany aging require a complex therapeutic scheme
with several medications besides treating HE.!*) The admin-
istration of five medications and more at the same time is
known as polypharmacy.””! Although the use of multiple
drugs represents the recommended strategy in the manage-
ment of HF, it may increase the risk of PIMs."®! Previous
findings showed that aged HF patients in Ireland were
receiving an average of 7.3 £ 2.9 medications and 58% of
them were taking at least one PIM.! In Lebanon, previous
studies!'®"!) reported a high percentage of PIMs among
Lebanese outpatients, but none of them focused specifically
on elderly HF patients.

One of the goals of HF management is to improve
patients’ quality of life (QOL) and reduce their depressive
symptoms. Since elderly HF patients are more prone to
impairment in these outcomes due to their decreased
functional abilities compared to other age groups, and in
attempt to identify the factors that are associated with
these outcomes in the elderly, it was important to test for
its association with the quality of the prescribed medica-
tions. The primary objectives of this study were to evalu-
ate the PIM use in a Lebanese sample of elderly HF
patients as well as the factors associated with the number
of PIMs. The secondary objectives were to test for the
correlation between PIMs and the QOL and depression
outcomes in this sample.

Methods

Study design and population

A cross-sectional observational study was carried out
among 125 elderly HF patients. All patients who attended
the outpatient cardiology clinics of a tertiary care center
between November 2017 and December 2018 were
screened for their eligibility to be included in the study.
Since there is no estimate of the percentage of PIMs in
elderly HF patients in Lebanon, the percentage was
assumed to be 86% based on the findings of Lai et al.!'?
who used the same PIM identification criteria. A sample
size of 125 was able to estimate the percentage of PIMs
with a margin of error of 6% and 95% confidence inter-
val. The sample size justification was done using the for-
mula for observational studies in medical research.!"!
Patients aged 65 years and older, as recommended by
Beers Criteria,! and having HF with left ventricular ejec-
tion fraction of <50% were invited to participate in the
study. Patients with severe cognitive impairments that
may interfere with their ability to participate in the inter-
view were excluded. Also, those with a prior acute coro-
nary event including any type of chest pain that results
from reduced blood flow to the heart within the last
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3 months were excluded in order not to overestimate the
bad QOL and depression outcomes.!"*! After introducing
the aim of the study to the eligible patients, those who
agreed to participate were provided with a thorough
explanation of the study and were asked to sign an
informed consent along with a private face to face inter-
view by a research interviewer. This study was approved
by the Institutional Review Board of the American
University of Beirut and the medical center.

Data collection

Data were collected using a data collection sheet including
questions about socio-demographics, comorbidities (coro-
nary artery disease, hypertension, diabetes mellitus, atrial
fibrillation, dyslipidaemia and chronic kidney disease
(glomerular filtration rate < 60 mL/min per 1.73 m2)),
classification of HF based on left ventricular ejection frac-
tion and New York Heart Association (NYHA) class, and
medication profile.

Besides, patients were also asked to complete two ques-
tionnaires: the Minnesota Living with Heart Failure Ques-
tionnaire (MLHFQ)[m’m and the Patient Health
Questionnaire-9 (PHQ-9)"®' to assess their QOL and
depression respectively.

The MLHFQ is used to measure QOL of HF patients.
It is one of the widely used instruments in QOL-HF
research. The MLHFQ evaluates how symptoms, func-
tional limitations and psychologic distress commonly
associated with HF affect his or her life. The question-
naire consists of 21 items rated on a 6-point Likert scale,
ranging from 0 to 5. The scores are 0: no, 1: very little, 2:
little, 3: moderate, 4: much and 5: very much, to clarify
how each item in the scale affected their living over the
past 4 weeks. The questions reflect several factors affecting
QOL for patients with HF including physical, emotional,
social and mental status. The MLHFQ has a summative
score that ranges from 0 to 105; the higher the score, the
lower the QOL.[16’17]

The PHQ-9"*"): It is a 9-item screening instrument,
developed to measure depression. The patients are asked
to answer each item in order to assess how much they
were bothered by the symptoms focusing on the last
2 weeks. The four answer options were (0) for not at all,
(1) for several days, (2) for more than half of the days
and (3) for nearly every day. PHQ-9 total score for the
nine items ranges from 0 to 27 with score interpretation
summarized in Table 1.

PIMs identification criteria

Beers Criteria are widely used to test for the PIMs in
elderly patients and considered one of the most commonly
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Table 1 PHQ-9 score interpretation

Medications in elderly heart failure patients

Table 2 Characteristics of the study population (N = 125)

PHQ-9 score Depression severity Characteristics N (%)
<4 No to minimal depression Age sub-groups, mean (+SD) 742 + 6.7
5-14 Mild to moderate depression Young-old 75 (60.0)
>15 Moderately severe to severe depression Middle-old 40 (32.0)
Old-old 10 (8.0)
Gender
consulted source about safety of prescribed medications in Co'\:lni:f; dities 2Ellel)
older adults.”’! In Beers Criteria 2015, medications were Coronary artery disease 81 (64.8)
divided into five different categories as follows: ‘medica- Hypertension 81 (64.8)
tions to avoid for many or most older adults, medications Diabetes 49 (39.2)
to avoid in older adults due to drug-disease or drug-syn- Atrial fibrillation 35 (28.0)
drome interactions that may exacerbate the disease or syn- Chronic kidney disease 24 (19.2)
drome, medications to be used with caution in older Dylsllp'ldaemla 77 (61.6)
.. . .. . Medications
?dults, 'chnlcally important nor}-antlilnfectlve drug—drug Angiotensin-converting enzyme inhibitors 36 (28.8)
interactions that should be avoided in older adults, and Angiotensin receptor blockers 55 (44.0)
non-anti-infective medications that should be avoided or Beta-blockers 107 (85.6)
have their dosage reduced with varying levels of kidney Diuretics 69 (64.5)
function in older adults’.!*! These criteria were further Aspirin 65 (52.0)
updated in 2019, where some medications were removed, Fiiton Ui inhibitors 54 (43.2)
added or modified to meet the most recent safety recom- sttins 88 (70.4)
. . Ejection fraction, mean (+SD) 32.0 £ 8.0
mendations in older adults. Moreover, the last two cate- NYHA class
gories were also updated to be not only restricted to non- NYHA | 35 (28.0)
anti-infective medications.” NYHA Il 49 (39.2)
Medications taken by each patient were evaluated for the NYHA il 41 (32.8)
presence of PIMs based on Beers Criteria 2015. But since MLHFQ score; mean (+5D) 253+ 173
Beers Criteria were recently updated after the end of the PHQ:-9 categories
study, we aimed to spotlight on the important PIMs that No depressive symptoms 47 (37.6)
. . . Mild-moderate depressive symptoms 62 (49.6)
were present in the sample and should be avoided in the Moderatel i q . ‘ 16
. o y severe-severe depressive symptoms (12.8)
future based on the recommendations of Beers Criteria 2019. “Tetzl e e s 75452

Statistical analysis

Data collected were analysed using the IBM SPSS Statis-
tics for Windows, version 24 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were expressed as mean and
standard deviations for numerical data, and frequencies
and percentages for categorical data. A P-value <0.05 was
considered significant. Patients were classified based on
age categories into young-old (65-74), middle-old (ages
75-84) and old-old (over age 85).°) The percentage of
patients having at least one PIM as well as the percentage
of PIMs from the total number of medications was calcu-
lated. The correlations between the number of PIMs and
the MLHFQ, PHQ-9 and number of medications as well
as the correlations between number of medications and
the MLHFQ and PHQ-9 were tested using Pearson’s cor-
relation. A multivariate linear regression was done to pre-
dict the factors significantly associated with the number
of PIMs. In addition to age and gender, variables showing
P-value <0.05 at the bivariate level were included in the
multivariate regression.

© 2020 Royal Pharmaceutical Society

MLHFQ, Minnesota Living with Heart Failure Questionnaire; NYHA,
New York Heart Association; PHQ-9, Patient Health Questionnaire-9;
SD, standard deviation.

RESULTS

General characteristics

The demographics and clinical characteristics of the 125
study participants are shown in Table 2. The mean age of
the patients was 74.2 £ 6.7 with the majority being
young-old. Most of the patients had coronary artery dis-
ease, hypertension or dyslipidaemia. More than half of
the patients (62.8%) reported having mild to severe
depressive symptoms on the PHQ-9.

Medication profile

Patients were taking a total of 1035 medications with an
average of 8.2 + 3.1 medications per patient. Most of the
elderly patients (43.2%) were receiving 7—10 medications.
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Regarding the PIMs, a total of 202 medications were
found to be potentially inappropriate. The percentage of
patients receiving at least one PIM was 80.0% with an
average of 1.6 = 1.3 PIMs per patient. Most of the PIMs
prescribed were from the categories of medications to use
with caution in elderly patients (61.6%) and medications
to be avoided for most older adults (51.2%) (Table 3).
Diuretics (55.2%) and unnecessary PPIs (41.6%) were the
most commonly prescribed PIMs. Other common medi-
cations considered to be potentially inappropriate in the
elderly patients were dabigatran (12.0%) and benzodi-
azepines (12.8%) (Table 4).

Comparison with Beers Criteria 2019

The evaluation of the medications based on the recently
updated Beers Criteria 2019 showed the existence of an
additional PIM being glimepiride (a long-acting sulfony-
lurea) to be avoided in most older adults. The latter was
prescribed in 10.4% of the patients. In addition, out of
the 22 patients taking warfarin, six patients were receiving
concomitantly either ciprofloxacin or macrolide antibi-
otics. This combination leads to drug—drug interaction

Table 3 Medication profile of the study population

Medication profile N (%)
Number of medications
2-6 40 (32.0)
7-10 54 (43.2)
>10 31 (24.8)
Mean (£SD) 8.2 + 3.1
Total 1035
Number of PIMs per patient
0 25 (20.0)
1 44 (35.2)
2 27 (21.6)
3 9(15.2)
>4 10 (8.0)
Mean (£SD) 1.6 +£13
Total 202
Percentage of PIMs from the total number of medications 19.5%
Percentage of patients receiving at least one PIM 80.0%

PIM categories
Medications to be avoided for many or most older 73 (51.2)
adults
Medications for older adults with specific diseases to 5 (4.0)
avoid
Medications to be used with caution 77 (61.6)
Potentially clinically important non-anti-infective drug- 5 (4.0)
drug interactions to avoid
Non-anti-infective medications to avoid or have their 12 (5.6)
dosage reduced based on the individual’s kidney
function

PIM, potentially inappropriate medication; SD, standard deviation.
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that is recently recommended by Beers Criteria 2019 to
be avoided in older adults due to the increased risk of
bleeding.

Correlations with PIMs

A moderate positive correlation was found between the
number of PIMs and the PHQ-9 and the MLHFQ scores
as presented in Table 5. There was a good correlation
between the number of PIMs and the total number of
medications with a Pearson’s coefficient of 0.619
(P <0.001). When testing the correlation between the
number of medications taken per patient and the
MLHFQ and PHQ-9 scores, a weak correlation was found
with the PHQ-9 score (r = 0.212, P = 0.018) but not with
the MLHFQ scores (r = 0.174, P = 0.052).

Predictors of PIMs

The results of the linear regression are shown in Table 6.
Old-old HF patients were found to have an additional
1.294 PIMs to their prescribed medications than young-
old patients (B = 1.294, P < 0.001). Every 1 increase in
the number of medications per patient, there was an
increase with 0.202 PIM in their medication list
(P < 0.001). In addition, patients having chronic kidney
disease have significant increase in PIMs by a factor of
0.528 than patients not having a chronic kidney disease.
Patients having their HF severity classified as NYHA class
I were found to have an additional 0.735 PIMs to their
medications than HF patients with NYHA class I severity.

Discussion

This study is the first to assess the PIM use in elderly
patients with HF in Lebanon. It was valuable to mention
the important PIMs that were found in this population
based on the most recent Beers Criteria 2019 to aid in the
future decision-making of physicians. A high percentage
of Lebanese HF patients were receiving at least one PIM.
Findings showed that the increase in the number of PIMs
was found to be moderately associated with more impair-
ment in patients’ QOL and depression.

This study has some limitations. First, although HF
patients were recruited from a referral medical center
containing a HF referral unit, there is still a concern
about the representativeness of this sample to the popula-
tion. Second, this study may not be generalizable to HF
patients with preserved ejection fraction >50%. Third,
there may be an overestimation of the percentage of PIMs
since there was absence of assessment of the risk-benefit
ratio of medications prescribed per patient.

© 2020 Royal Pharmaceutical Society
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Table 4 The most common PIMs among elderly HF patients (N = 125)

Medications in elderly heart failure patients

Most common PIMs

Rationale®

Diuretics May exacerbate or cause syndrome of inappropriate
antidiuretic hormone secretion or hyponatraemia;
monitor sodium level closely when starting or
changing dosages in older adults

Proton pump

inhibitors fractures

Benzodiazepines Older adults have increased sensitivity to
benzodiazepines and decreased metabolism of long-
acting agents; in general, all benzodiazepines increase
risk of cognitive impairment, delirium, falls, fractures,
and motor vehicle crashes in older adults

Increased risk of gastrointestinal bleeding compared
with warfarin and reported rates with other target-
specific oral anticoagulants in adults aged >75; lack

Dabigatran

of evidence of efficacy and safety in individuals with

creatinine clearance <30 ml/min

Risk of clostridium difficile infection and bone loss and

Recommendation® N (%)
Use with caution 69 (55.2)
Avoid scheduled use for >8 weeks unless for high-risk 52 (41.6)

patients on oral corticosteroids or chronic non-

steroidal anti-inflammatory drug use, erosive

esophagitis, Barrett's esophagitis, pathological

hypersecretory condition, or demonstrated need for

maintenance treatment due to failure of

discontinuation
Avoid 16 (12.8)
Use with caution in adults aged >75 and in patients 18 (12.0)

with creatinine clearance <30 ml/min

PIMs, potentially inappropriate medications.
?As per Beer’s Criteria 2015.

Table 5 Correlations with PIMs

Pearson’s coefficient r P-value

Association between the number of medications per patient with:

MLHFQ score 0.174 0.052

PHQ-9 score 0.212 0.018
Association between the number of PIMs per patient with:

MLHFQ score 0.420 <0.001

PHQ-9 score 0.415 <0.001

Total number of medications 0.619 <0.001

MLHFQ, Minnesota Living with Heart Failure Questionnaire; PHQ-9, Patient
Heath Questionnaire-9; PIMs, potentially inappropriate medications.

The average number of medications per patient was
found to be 8.2 £ 3.1. This polypharmacy is considered a
major concern in HF population. A study highlighting the
impact of the rise in polypharmacy showed that the use of
numerous drugs simultaneously may increase the risk of
adverse drug events, drug—drug interactions and inappro-
priate prescribing.!® Some of these medications could be
avoided, but most of them likely reflect better guideline
implementation. The major problem in polypharmacy is
not only the HF medications but also the drugs prescribed
for concomitant conditions, especially in elderly patients
who are on high risk of having comorbidities. Accordingly,
clinical significance and risk-benefit ratio should be inter-
preted individually by a HF multidisciplinary team.

© 2020 Royal Pharmaceutical Society

Table 6 Stepwise linear regression for factors associated with num-
ber of PIMs

Factors Coefficient B 95% Cl P-value
Age >85 years (old-old) 1.294 0.686-1.902 <0.001
NYHA class I 0.735 0.351-1.119 <0.001
Chronic kidney disease 0.528 0.103-0.952 0.015
Number of medications 0.202 0.143-0.260 <0.001

per patient

Variables with P <0.05 in bivariate analysis were included in the
model: Age categories (reference: 65< age <75), gender (reference:
male), chronic kidney disease (reference: no), NYHA classes (reference:
NYHA class 1), hospitalized past 6 months (reference: no), number of
medications per patients, PHQ-9 subscales (reference: no depression),
creatinine clearance.

Cl, confidence interval; NYHA, New York Heart Association.

The percentage of HF patients receiving at least one
PIM was high (80.0%) when compared to the study in
Ireland which found 58.0% of the ambulatory HF patients
had one or more PIMs by another identification crite-

rion.[”

. In Taiwan, a higher percentage of HF patients
were having at least one PIM ranging from 81.2% to
89.1% between 2005 and 2010.1*?) However, the interpre-
tation of this high PIM percentage should be done care-
fully because not all PIMs are recommended to be
avoided in this sample, some could be used but with cau-

tion. This high consumption of PIMs needs to be
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controlled by multi-pronged approaches to limit its long-
term effects on the patient. A recent systematic review!?!!
reported that a combination of interventions is needed to
increase the safety of medication use in elderly such as
effective medication review by a pharmacist working as
part of a multidisciplinary team, training on the use of
validated tools for the detection of PIMs and computer-
ized systems with risk alerts to support drug prescription
in elderly.

The most commonly prescribed PIMs in the sample
were diuretics and PPIs. More than half of the patients
were receiving diuretics, and this is expected due to the
volume overload that occurs as a consequence of HF dis-
ease. Since this category of medications is classified as
PIMs to be used with caution,'® physicians are advised to
monitor the patient’s electrolytes, creatinine and blood
urea nitrogen twice a month. However, 41.6% of the
patients were receiving PPIs without a clear indication for
it, and this unnecessary use of PPIs is widespread among
different countries and not restricted only to HF
patients.!”?>?*! Therefore, the inappropriate consumption
of PPIs should be controlled by a proper evaluation of
the patients’ medical and medication history.

Dabigatran and benzodiazepines were also commonly
prescribed. This high consumption of benzodiazepine is
common between older persons as highlighted by other
studies.!!"*>?31 Although there are several alternatives that
have been shown to be efficacious in elderly,'**! patient-
specific assessment is needed to choose the most effective
alternative having the lowest risk to the patient.

It was remarkable to highlight the additional PIMs that
were present based on the most recent Beers Criteria 2019
to help physicians in making their upcoming decisions
about the safe medication use in HF older adults. Results
showed that glimepiride is recommended to be avoided
in most or many older adults with strong evidence of
increasing the risk of severe prolonged hypoglycaemia in
older adults.!” Other reasonable alternatives are present
in the absence of any contraindication.!*! In addition, a
drug—drug interaction that is recommended to be avoided
due to the increased risk of bleeding is the concomitant
consumption of warfarin and ciprofloxacin or macrolides
(except azithromycin) antibiotics.”’

While the goal of health care is ‘to help people live
longer and feel better’,?*! it was remarkable to test for the
association between the prescribed medications and the
QOL and depression outcomes. Results showed that the
increase in the number of PIMs was found to be moder-
ately associated with impaired QOL and depression. This
correlation might be associated with several confounders
like the presence of comorbidities. The use of PIM in
elderly was shown by others to be associated with elevated
risk of hospitalizations and adverse drug events, >*?]

International Journal of Pharmacy Practice 2020, 28, pp. 652-659

657

factors known to affect the QOL of HF patients. However,
the appropriateness of medications is not only limited to
the identification of PIMs by Beers Criteria, it requires
patient-specific assessment for the presence of other condi-
tions like the presence of an indication for the medication
and the duration of the therapy. A study showed that the
better the quality of medications the less impairment in
QOL was significantly observed in elderly patients.”!
However, previous findings reported that there was no dif-
ference between the number of PIMs in patients with and
without significant depressive symptoms. !’

The factors associated with the increase in the number
of prescribed PIMs were as follows: number of medica-
tions, age 85 years and more, having a chronic kidney
disease and having a HF severity of NYHA class III. As
people get older, they are more susceptible to comorbid
conditions which necessitate the prescription of several
medications at the same time. Also, patients with more
severe HF require the physician to prescribe more add-on
medications to improve their symptoms. This, in turn,
increases the risk of having more inappropriate medica-
tions. The age-related physiological changes and the pres-
ence of chronic kidney disease necessitate the avoidance
or dose adjustment of several medications most com-
monly due to alterations in drug pharmacokinetics and
pharmacodynamics. Previous studies showed that chronic
kidney disease was significantly associated with PIMs in
older adults.!**?"!

Conclusion

Therefore, good and appropriate prescribing of medica-
tions demand many considerations especially in elderly
HF patients who need special knowledge and close moni-
toring. Given the high PIM use in this population, and
the beginning evidence of its association with the impair-
ment in QOL and depression, a comprehensive medica-
tion review and risk assessment should be carried out by
a HF multidisciplinary team to control the prescription of
PIMs in this population.
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