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ABSTRACT

Objectives: The purpose of conducting the present study was to determine the frequency
of PIMs among medication charts of hospitalized elderly patients based on Beer’s Criteria,
2019. Materials and Methods: In a tertiary care hospital, a descriptive, observational
cross-sectional study was conducted over the course of six months. The study comprised
both male and female in-patients aged 65 years and above. A pre-structured data
collection form was used to gather information from the patient case files. Results: A
total of 100 prescriptions were included. The most prevalent disease among the elderly
was found to be hypertension (15.51%) followed by type 2 diabetes mellitus (14.4%)
and sepsis (6.92%). The most commonly prescribed medications among the elderly in
the present study were insulin followed by proton-pump inhibitors, atorvastatin, aspirin,
and furosemide. A total of 216 potentially inappropriate medications were identified in
87 prescriptions. The use of proton-pump inhibitors was found to be the leading PIM
to be avoided followed by insulin. The most common PIM to be used with caution was
found to be diuretics followed by aspirin. Conclusion: The study findings show that the
frequency of prescribing PIMs is high among hospitalized elderly patients. The use of

such medications can be controlled by adhering to the updated Beers criteria.

Keywords: Geriatrics, Polypharmacy,
medications, Observational study.

INTRODUCTION

Geriatrics is a field of internal medicine
that give attention to the health aspects of
elderly people over the age of 65 years and
aims to improve well-being and prevent
illnesses and disabilities." The population
of eldetly people is predicted to increase to
12% of the total Indian population by 2025
from 7.4% in 2001.% It has been projected
that the overall population in India will
grow by 55% but the growth of elderly
above 60 years will rise by 326%.” The Beers
Criteria is a precise compilation of PIMs
that should be best avoided in geriatric
patients in the most of the situations or
under specific circumstances, such as the
presence of certain diseases or conditions.
Mark H. Beers, a Geriatrician developed
the Beers Criteria for the first time in 1991
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Beer’s

criteria, Potentially inappropriate

to minimize irrational use of medications
and Adverse Drug Events (ADEs) and to
find those medications which need to be
avoided in geriatric people.*” The American
Geriatric Society sponsored the first update
of the criteria in 2011, followed by an update
every three years since then, as in 2012, 2015,
and 2019 using an improved, evidence-based
approach.”®

The term “Potentially Inappropriate”
(PIMs) encompasses utilization of those
medications in older adults whose risk
may outweigh their possible advantages,
particularly when better alternatives are
available. This criterion is extensively used
by researchers and clinicians to manage and
improve the care of elderly. The recent Beers
Criteria of 2019 include several individual
criteria of medication or their classes to be
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avoided in elderly, to be used with caution or avoided in
certain diseases.” The Beet’s Criteria does not say “do
not use this medication,” but provides a rationale behind
which medications should be avoided.*

Elderly patients tend to have a higher incidence of
diseases. They are the most medicated patients with an
increased risk of developing drug interactions and other
unintended adverse events due to altered physiology and
are under-represented in clinical trials. Adults 65 years
and older are particularly susceptible to polypharmacy,
referring to the use of five or more medications, can
result in improper medication prescriptions causing
Adverse Drug Events (ADEs), which in turn can enhance
the number of visits to the emergency department and
hospitalizations increasing the economic burden.*®’
Age-related physiological changes (like decreased renal
and liver function), increase in the number of co-
morbid conditions, and thereby increase in the number
of medications prescribed alter the pharmacodynamics
and pharmacokinetics of drugs among elderly making
them more prone to develop adverse drug events. This
study was therefore carried out with the aim to determine
the frequency of potentially inappropriate medications
among medication charts of hospitalized elderly patients
based on Beet’s Criteria, 2019.

MATERIALS AND METHODS

A Hospital based descriptive, observational cross-
sectional study was conducted at a Tertiary Care Hospital,
Hyderabad, India. The study duration was 6 months
(December 2020 to May 2020). The patients were
included in the study based on the following criteria.

Inclusion Criteria

*  Elderly patients with age 65years or more.
*  DPatients admitted to hospital.
*  Patients of both gender.

Exclusion criteria

*  Patients below 65years of age.
*  Patients admitted to ICU wards.
*  Patient case files with missing data.

The patients were enrolled in the study according to their
availability and accessibility at the study site (convenience
sampling). Therefore all those patients presenting at the
study site and meet the inclusion criteria were enrolled
in the study. Data was exclusively collected from the
patient case-files using a structured data collection form
(patients were not interviewed). Information related to
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patient demographics, allergies, family and social history,
primary diagnosis, co-morbid conditions, and list of
medications prescribed was collected. Using the above
data, disease prevalence and prescribing patterns were
determined. Information related to patient demographics,
allergies, family and social history, primary diagnosis,
co-morbid conditions, and list of medications presctibed
was collected. Using the above data, disease prevalence and
prescribing patterns were determined. The prescription
data was used to determine the frequency of potentially
inappropriate medications among geriatric patients using
Beers Criteria, 2019. The study proposal was reviewed
and approved by the Institutional ethics committee, Care
Hospitals (Reference number: IEC/CARE/20569/2021/
PharmD). The data obtained were analyzed using
Microsoft excel.

RESULTS

One hundred and nine eldetly patients admitted to
hospital in non-ICU wards during the study period, were
assessed for eligibility. Seven patients were excluded
for missing data, two patients were excluded for ICU
admission, and the study involved 100 patients in total as
shown in Figure 1. It was found that 45% of the eldetly
patients were female and 55% were male patients. The
study population’s mean age £ SD was 70.67 +5.43
years. The majority of patients were found to be between
the ages of 65 and 70 years (59), followed by 71 to 75
years (24) and 76 to 80 years (11) as shown in Table 1.
The average length of hospital stay during the study
period was 4.81£2.27 days. Most of the patients were
hospitalized for 1-5 days (76) followed by 6-10 days (23) as

Assessed for eligability

MNumber of elderly
pateints admatted (n=109)

Excluded (n=%)

Missmngdata: 7

ICTT adnussion: 2

J—

Subjects enxolled (n=100}

J

Data collection (n=100}

!

Sulyects analysed
(=100

Figure 1: Flowchart representing study participants.

11



Sultana, et al.: Analysis of Medication Charts of Hospitalized Elderly Patients as per the AGS Beers Criteria 2019

Table 1: Characteristics of the elderly patients (n=100).

Characteristics  Number of Number of Number
of subjects elderly diseases of elderly
Gender Single Disease 15
Male 55 Two Diseases 16
Female 45 Three Diseases 26
Age (years) Four Diseases 14
65-70 59 Five Diseases 13
71-75 24 Six Diseases 6
76-80 11 Seven Diseases 4
81-85 5 Eight Diseases 4
86-90 1 Nine Diseases 1
Mean age+SD 70.67 £5.43 Ten Diseases 1
years

Number of medications
during hospital stay

Duration of Hospital stay

1-5 days 76 1-4 0
6-10 days 23 5-9 41
>10 days 1 210 59

SD=Standard Deviation

shown in Table 1. The median length of hospital stay was
found to be 4.5 days. The average number of diagnoses
was found to be 3.61£2.02. Around 43% of patients were
found to have five or more diseases as shown in Table 1
and 69% of the patients had = 3 diagnoses.

A total of 361 diseases were identified among the
elderly during the study period as shown in Table 2.
The majority of the elderly were found to suffer from
cardiovascular diseases (34.9%) followed by infections
(17.72%), endocrine diseases (17.45%), renal diseases
(8.58%), and neurological complications (7.47%). The
most prevalent disease was found to be hypertension
(15.51%)) followed by type 2 diabetes mellitus (14.4%),
sepsis (6.92%), coronary artery disease (4.98%), acute
kidney injury (4.98%), myocardial infarction (4.43%)
and congestive heart failure (4.15%) as shown in Table 2.

An average of 11.01 drugs was found in each prescription.
In the current study, every patient received at least 5

Table 2: Distribution of subjects based on diagnosis.

Diagnosis Number of Percentage
elderly
Cardiovascular Diseases 126 34.9%
HTN(56), CAD(18), MI (16), CHF(15), Atrial fibrillation(5), Pulmonary hypertension(5), Hypotension(3),
MR(3), Degenerative valve disease(2), AR(1), Pericardial effusion(1), Aortic stenosis(1)
Infections 17.72%
Sepsis (25), Pneumonia(6), Covid-19(5), UTI(8), Acute Febrile lliness(8), Gastroenteritis(4), 64
tuberculosis(2), Cellulitis(2), Dengue(1), URTI(1), Meningitis(1), Endocarditis(1)
Endocrine Diseases 63 17.45%
Diabetes mellitus(52), Hypothyroidism(11)
Renal diseases 31 8.58%
AKI/AKI on CKD(18), CKD on hemodialysis(4), CKD(6), Obstructive nephropathy(2), Acute graft
dysfunction(1)
Neurological diseases 27 7.47%
Stroke(11), Metabolic encephalopathy(5), seizure(2), Parkinsonism(1),Cerebrovascular accidents(3),
Cerebrovascular reactivity(2) Quadriparesis(1), Anxiety(1), Subdural hematoma(1)
Pulmonary diseases 20 5.54%
COPD exacerbations(9), Type | respiratory failure (2), Type Il respiratory failure(3), Obstructive sleep
apnea(3), Bronchial Asthma(2), Interstitial lung diseases(1)
Gastrointestinal diseases 7 1.93%
GERD(1), Gl bleed(2), Reflux esophagitis(1), acute intestinal obstruction with perforated gall
bladder(1), umbilical hernia(2)
Liver diseases 6 1.66%
Chronic liver disease(2), Liver abscess(2), Ascites(1), ischemic hepatopathy(1)
Musculoskeletal diseases 4 1.1%
Fractures(3), Rheumatoid Arthritis(1)
Miscellaneous 3.6%
Anemia(6), Pancytopenia(1), Lymphoma(2), hyponatremia(1), benign Prostate Hyperplasia(3) 13
Total 361

AKI: Acute Kidney Injury; CAD: Coronary artery disease; CHF: Congestive Heart Failure; CKD: Chronic Kidney Disease; COPD: Chronic obstructive pulmonary disease; GERD:
Gastroesophageal reflux disease; Gl: Gastrointestinal; HTN: Hypertension; MR: Mitral Regurgitation; AR: Aortic regurgitation; URTI: Upper Respiratory tract infection; UTI:

Urinary Tract Infection.
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medications. 59% elderly were on ten or more medications
and 41% received 5-9 medications. The most frequent
drug class prescribed was found to be cardiovascular
drugs (40.49%) followed by anti-infectives 912.59%),
gastrointestinal agents (12.04%), and antidiabetic drugs
(8.33%) as shown in Table 3. The most commonly
prescribed medications among the elderly in this study
were Insulins (#=82). All the diabetic patients admitted
to the study site received at least one type of insulin.
The most commonly prescribed type of insulin was
human actrapid. The second most commonly prescribed
medications were proton-pump inhibitors (#=74)
followed by atorvastatin (#=57), aspirin (#=43), and
furosemide (#=33).

Potentially inappropriate medications

Out of 100 prescriptions analyzed, 87 received at least
one PIM in the present study. PIMs were found to be
more prevalent in males (#»=51, 58.6%) followed by
females (#=306, 41.3%). In our study, the age group of
65-70 years showed the highest number of PIMs followed
by 71-75 years as shown in Table 4.

PIMs under category I (drugs to be avoided) were found
to be more prevalent (67.6%) in this study. The most

Table 3: Distribution of medicines based on

prescriptions.

Number
Drug class of drugs Percentage
prescribed
Cardiovascular drugs 447 40.49
Antihypertensives,
antianginals, antiarrhythmic
drugs, antiplatelets,
thrombolytics,
antihyperlipidemics, etc
Anti-infectives 139 12.59
Antibacterial, antivirals,
antitubercular
Gastrointestinal drugs 130 12.04
Proton-pump inhibitors,
Antiemetics, others
Antidiabetics 92 8.33
(oral and injectables)
Respiratory drugs 72 6.52
Analgesic and Antipyretics 66 5.97
CNS drugs 56 5.07
Antiparkinson,
Nootropics, Antiepileptics,
Antidepressants,
Antipsychotics, antianxiety,
Corticosteroids 26 2.35
Others 73 6.61
Total 1101
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Table 4: Number of prescriptions having PIMs.

2 - S 2 @ S 2
8 °e% g °sy
o S G £ o S G £
g Z 93 o Z a3
£ $E g $E
o = o S
Gender Age (years)
Male 51 (58.62%) 65-70 49 (56.32%)
Female 36 (41.37%) 71-75 21 (24.13%)
76-80 7 (8.0%)
Total 87 81-85 9 (10.3%)
86-90 1(1.14%)

commonly prescribed medication class to be avoided
in the elderly in the present study was proton-pump
inhibitors (34.25%). The second most common PIM
to be avoided in category I was found to be the use of
short-acting and rapid-acting insulins (16.66%). The
use of CNS drugs was also prevalent among elderly
people in the present study (9.72%). Alprazolam (3.7%),
an intermediate acting benzodiazepine was the most
common PIM prescribed in this class followed by
clonazepam (1.85%), a long acting benzodiazepine and
zolpidem (1.85%), a nonbenzodiazepine, benzodiazepine
receptor agonist hypnotic. Prazosin (2.31%), a peripheral
alpha-1 blocker for the treatment of hypertension, and
clonidine (2.32%), an alpha-2 agonist were cardiovascular
medications prescribed in the present study, which are
to be avoided among older adults. There are only two
PIMs identified in category 11 (PIM due to drug-disease
interaction) which includes prescribing risperidone in
cognitive impairment and alprazolam in presence of a
history of falls. The PIMs under category 111 (drugs to be
used with caution) accounted for 29.62% of the present
study. Diuretics including furosemide, spironolactone,
eplerenone, mannitol, torsemide, hydrochlorothiazide,
and metolazone were the second most common
PIMs found in the study accounting for 18.51%. In 8
patients, aspirin was used for the primary prevention
of cardiovascular diseases (3.7%). A total of 4 PIMs
in category IV (drug interactions to be avoided) were
identified. Two were related to the concurrent use of
three or more CNS active drugs and the other two were
related to the combination of peripheral alpha 1 blocker
and a loop diuretic as shown in Table 5.

DISCUSSION

As geriatric patients are more susceptible to the
development of adverse outcomes with each inappropriate
medication prescribed, the above study was carried out
with aim of determining the frequency of PIMs as per
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Table 5: PIM use as identified according to Beers Criteria 2019.
No. of PIMs

Potentially inappropriate medications

Potentially inappropriate medications

No. of PIMs

Category I:
PIMs to be avoided in older adults

Category Il

PIM due to drug disease interactions that may exacerbate the

disease

Anti-cholinergics

Dementia or cognitive impairment

Chlorpheniramine (4) 5 Risperidone 1
Hyoscyamine (1) History of falls or fractures 1
Alprazolam
Cardiovascular 10 Category Il
Prazosin(5) PIMs: drugs to be used with Caution
Clonidine (5)

Central Nervous System 21 Aspirin 8
Nortriptyline (1) Diuretics 40
Quetiapine (1) Mirtazapine 2

Dosulepin (1) SNRIs (Desvenlafaxine) 2
Risperidone (1) SSRIs (Escitalopram) 4
Alprazolam (8) Tramadol 8
Lorazepam (1)

Clonazepam (4)
Zolpidem (4) Total 64
Endocrine 36 Category IV
Insulin, sliding scale (36) Drug-drug Interactions to be avoided in older
adults

Proton-pump inhibitors 74 Any combination of 23 of CNS-active drugs
Clonazepam + Mirtazapine + Desvenlafaxine 2

and Clonazepam + Mirtazapine + Dosulepin+

Desvenlafaxine+Quetiapine

Total 146 Peripheral alpha-1 blockers+Loop Diuretics 2

(Prazosin+ Furosemide)

Total number of PIMs = 216

SSRIs: Selective serotonin reuptake inhibitors; SNRIs: Serotonin and Norepinephrine reuptake inhibitors.

the Beer’s criteria 2019. The current study witnessed
male predominance (55%) which was found to be similar

1011 whereas Zhang H, e al'* reported

to other studies
predominance of female. The mean age + SD of the
present study population (70.67 £5.43 years) was found
to be less than reported eatlier as 75.17 £ 7.66 years' and
75.317.3 years'?and higher than reported by Narvekar
RS, ¢t al"? (68.88 years). Most of the patients were found
in the age group of 65-70 years followed by 71-75 years
and 76-80 years. This was found to be consistent with
other studies.!™' Median length of hospital stay
(4.5 days) was found to be less when compared to 6 days
in the study conducted by Sharma, ¢f /'’ and 6.44 days

by Narvekar R, S e al

A higher proportion of the elderly had multiple
co-morbidities in the present study and only 15% had
a single disease. The average number of diagnoses was
found to be 3.61+2.02 This was found to be less than
that reported (4.012.0) by Zhang H, ¢f a/.'* and slightly
higher than that reported (3.37) by Narvekar R, S ¢f a/”
69% of the elderly had = 3 diagnoses in the current
study which was found to be greater than reported in the
study conducted by Sharma, ez /'’ (62.5%). Hypertension
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followed by type 2 diabetes mellitus, sepsis, and coronary
artery disease were found be to more common ailments
found which is found to be different from a previous study
conducted by Sharma, 7 a/."’ where diabetes (36.2%0) was
the most common disease followed by cerebrovascular
events, chronic kidney disease, cardiovascular disease, and
hypertension. Polypharmacy among the elderly was found
to be very high in the present study. This looks to be
consistent with the presence of multiple co-morbidities
which are mostly chronic in nature. The average number
of drugs per prescription in the present study was found
to be similar to that reported (11.63) by Narvekar R,
S et al.” and was higher than reported (9.4) by Zhang H,
et al.”” Ten or more medications were prescribed to 59%
of the elderly and 41% received 5-9 medications. Whereas
an earlier study reported only 29.1% of elderly were on
= 10 medications and 59.7% treceived 5-9 medications."

Potentially inappropriate medications

87% of medication charts for elderly inpatients were
found to have at least one PIM. This prevalence of PIM
use among hospitalized elderly was found to be higher
than reported eatlier at 65.6%,14.66%," and 80.6%."
The age group of 65-70 years was observed to have a
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maximum number of PIMs (56.32%) followed by 71-75
years (24.13%). This was similar to a previous study'?
which reported 32.8% PIMs in the 65-69 age group
followed by 20% in the 70-74 age group.

Like the present study, Zhang H, ¢ a/'* and Simdes
PA"also reported a higher prevalence of PIMs under
category 1 (46.79% and 68.6% respectively). Proton-
pump inhibitors were reported as the most common
inappropriate medication class prescribed under category
I by Alshehti, ez al'" (40.3%) and Sharma, ez a/.'® (51.3%)
as found in this study (34.25%), whereas Ang ¢f al'® and
Kumar N, ¢f al'* reported diuretics (15.7% and 16.16%
respectively) as most common inappropriate medication
class prescribed. The use of proton-pump inhibitors is
found to be associated with the risk of bone loss and
fractures.'” Their use is also associated with a higher
tisk of Clostridium difficile infections.' The use of short-
acting and rapid-acting insulins (16.66%) was found
to be the second most common PIM to be avoided
in category I in this study and also by Sharma, e a/'
(19.7%). Alshehti, ez al'' reported 5.4% use of insulin
as PIM. Elderly people who use short-acting insulin
have a higher chance of developing hypoglycemia. The
Beer’s criteria, 2019 recommended avoiding the use of
short-or rapid-acting insulin regimens based on blood
glucose levels in elderly without basal or long-acting
insulin being used concurrently. Insulin regimens which
include basal or long-acting insulin are not covered in
this recommendation.* The use of benzodiazepines is
linked to a higher risk of cognitive impairment, delirium,
falls, and fractures. The geriatric population has a higher
benzodiazepine sensitivity and slower metabolism of
long-acting benzodiazepines.* Kumar N, ez a/.'"* reported
5.05% use of alprazolam as PIM in the elderly. Sharma,
et al.’ reported a higher use of clonazepam (11.4%) as
PIM to be avoided and a similar use of zolpidem (1.3%)
when compated to the present study. Yeon-Jung Lim
et al” found alprazolam as the most commonly presctibed
PIM followed by clonazepam (10.8%) and zolpidem
(8.7%). Alshehri, ez al'" identified an 8.4% prevalence of
benzodiazepines as PIM whereas in the present study the
use of benzodiazepines as PIM to be avoided accounted
for 6.01%. Cardiovascular drugs such as prazosin and
clonidine were also found to be prescribed, which are to
be avoided. In older adults, these medications are linked to
a significant risk of orthostatic hypotension. As a result,
they are not advised as a standard form of treatment
for hypertension.” Diuretics, tramadol, mirtazapine,
selective serotonin reuptake inhibitors, and serotonin-
norepinephrine reuptake inhibitors are all linked to an
aggravation of SIADH or hyponatremia. Sodium levels
need to be closely monitored before starting therapy or
when altering the dosage. Diuretics were found to be the
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second most common PIMs in the study accounting for
18.51%. In older adults with established cardiovascular
disease, aspirin is typically given for secondary prevention
of cardiovascular events. It should be used with caution
in individuals 75 years of age or older as it is linked to
an increased risk of bleeding in the elderly. The present
study witnessed the use of aspirin in 8 patients (3.7%).

A combination of peripheral alpha 1 blocker and a loop
diuretic was found in two prescriptions. Inappropriate
use of Prazosin and furosemide combination was also
reported in a study conducted by Sharma, e7 a/."’

The present study was carried out as a part of the
curriculum for the doctor of pharmacy course. The
study limitations include a shorter study duration, a single
study site, and the impact of the COVID-19 pandemic
on data collection. This may limit the application of
the findings in our study to other hospital settings.
This study strongly advocates the implementation of
tools like Beers criteria in hospitals. There is a need to
increase awareness about such tools among healthcare
professionals. In order to prevent the use of PIMs among
the elderly more interventions are required including
medication reconciliation, electronic system messages
to alert healthcare providers, deprescribing, substituting
alternative safe and more appropriate medications, and
continuous monitoring of inappropriate prescribing;

CONCLUSION

The study findings show that the frequency of prescribing
PIMs is high among hospitalized elderly patients. The use
of such medications can be controlled by adhering to the
updated Beers criteria.
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