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ABSTRACT

Background: The proportion of the elderly population, considered to be the main consumers of
medicine, is on the increase. High multimorbidity prevalence in elderly increases the risk for
appropriate- and inappropriate polypharmacy. Polypharmacy increase the risk for adverse drug
reactions and drug events, drug-interactions and is associated with an increased risk of patient harm.
Polypharmacy in the elderly correlates with potentially inappropriate medication prescription.
Objectives: To determine the prevalence of polypharmacy and potentially inappropriate medication
(PIM) prescription at the geriatric outpatient clinic, Universitas Academic Hospital between 1 January
2015 and 31 December 2019.

Methods: A retrospective descriptive analytical study evaluating chronic medication prescriptions of
all participants aged 65 years and older that attend the geriatric outpatient clinic at Universitas
Academic Hospital over a 5-year period. Prescriptions were reviewed for quantity of medicines
prescribed per participant and potentially inappropriate medication prescription.

Results: A total of 786 participants were included in the study. The majority of patients were aged
between 75 and 84 years. The prevalence of polypharmacy was 84.3% of which the majority was
female. A mean number of 9.5 medications were prescribed, ranging from 0 to 23 medications.
Overall PIM prevalence was 90.2%. Proton pump inhibitors, amitriptyline, insulin sliding scale,
promethazine, doxazosin, digoxin and antipsychotics were the most frequently prescribed PIMs. The
three most frequently used PIMs in the category of drugs to be used with caution in older adults were
aspirin, the loop diuretic furosemide and tramadol. Fifty-two participants (6.6%) were on a
combination of > 3 drugs which can lead to potentially clinically important drug-drug interactions.
Conclusion: A high prevalence of both polypharmacy and PIM was found. Limited data is available for

the South African geriatric population.

Word Count: 279

Key words: polypharmacy, geriatric, elderly, potentially inappropriate medication, multimorbidity,

Beers criteria



ABBREVIATIONS AND DEFINITIONS

Geriatric:

Elderly /Older adult:

Multimorbidity (MM):

Polypharmacy (PP):

Appropriate polypharmacy:

PIM:

Beers list or criteria:

AGS:

AHCA:

ADR:

Relates to a person aged 65 years and older®.

Synonymously with geriatric and refers to a person aged > 65 years®.

Co-existence of > 2 chronic health conditions’.

Concurrent use of > 5 different prescription medications®”"®,

Optimization of pharmacological treatment agents prescribed to
individuals with multiple- and/or complex diseases and conditions,

where medicine usage in accordance with best evidence”.

Potentially Inappropriate Medication

The use of medication for which the risk of patient harm outweigh

benefit, particularly with the availability of safer alternatives*'®.

A screening tool consisting of listed criteria intended to guide safe
prescribing in all ambulatory- institutionalized- and acutely ill
geriatric patients, with the exception of elderly managed in

palliative and hospice care settings. It is used to identify

PI M47'54'56'57

American Geriatric Society

American Health Care Association

Adverse Drug Reaction®°

Noxious, unintended response to medication or lack of drug efficacy

at normal- or higher drug dosages.



ADE:

Deprescribing:

Hyperpolypharmacy (HPP):

Adverse Drug Event3°

Any unfavorable or unintended medical occurrence temporarily
associated with medicine use which does not definitely indicate a

causal medication relationship.
Medication -tapering, -withdrawing or discontinuing aiming to
reduce use of inappropriate- and/or ineffective medication, adverse

effects and potentially problematic polypharmacy®'7°,

Concurrent use of 10 or more medications*3.



CHAPTER 1

LITERATURE REVIEW

The elderly population is on the rise'. In 2011 it was estimated that more than 60% of the global
population is made up of the geriatric population (individuals aged >65 years)?. Although developed
countries have, on average, an older population, it is estimated that in less than 30 years, by 2050,
approximately 8 in 10 of the world’s elderly will reside in less developed areas”3. The growth rate
amongst the elderly (aged = 60 years) in South Africa has increased from 1.1% to 3.0% in 2002-2003
and in 2019 — 2020 respectively’. Improvement in management of communicable diseases such as
the human immunodeficiency virus (HIV), acquired immunodeficiency syndrome (AIDS), malaria and
tuberculosis added to the increase in life-expectancy of the elderly*. In South Africa the proportion
of elderly, aged 60 years and older, was estimated to be 9.1% (5.43million) in 2020, a 1.5% increase

from the elderly population size of 7.6% in 2002".

Elderly are the main consumers of medication®. With increasing age, it is safe to assume accumulation
of chronic underlying non-communicable diseases in individuals, leading to an increased likelihood to
prescribe multiple medications®”’8. The elderly requires careful consideration from prescribing
physicians. Common health conditions and geriatric syndromes in the elderly population includes type
2 diabetes mellitus, hypertension, ischemic cerebrovascular incidents, heart disease, cognitive
impairment, depression, cataracts, joint-, respiratory- and gastro-intestinal abnormalities®’ '™,
Continuous identification or diagnosis of new conditions over a period of time puts the geriatric

population at risk of using multiple prescription drugs concurrently and continuously.

Multimorbidity (MM), the co-existence of > 2 chronic health conditions in an individual, is prevalent
in elderly’®™. In the ageing population the incidence of multiple chronic diseases and degenerative
conditions increases as well as the prevalence of prescribing multiple drugs. MM increases
therapeutic management complexity for both patients and health professionals and may have a
negative impact on health outcomes’. A decrease in the quality of life, self-rated health, mobility and
functional ability and an increase in hospitalisations, physiological distress, burdening of health care

resources, health care costs and mortality has been associated with MM’. Treatment regimens,



sometimes combining pharmacological and non-pharmacological management, for elderly patients
living with MM can easily become overwhelming and burdensome for both health care professionals
and patients with resultant uncoordinated and fragmented care'. Most drug prescriptions are
written in the primary health care setting and expanding knowledge about MM, polypharmacy and
potentially inappropriate medication (PIM) prescription at this care level might contribute to the

solution of health problems in the elderly™.",

After the age of 65 years most elderly spend a large proportion of their remaining life exposed to
polypharmacy®™. Life expectancy at birth in South Africa is rising with an improvement to 62,5 years
and 68,5 years in males and females’. Females have greater longevity but higher disability rates and
poorer health, a phenomenon which is described as the “male-female health-survival paradox” '®'"7.
This paradox contributes to the increased risk of females to be exposed to polypharmacy for more

number of years and a larger percentage of their life'.

The definition of polypharmacy is diverse with lack of a distinct universally agreed upon definition.
This makes assessment and consideration for prescription medication safety and —efficacy in clinical
practice demanding for health care workers”. The most commonly used definition of polypharmacy
is the concurrent use of five or more different prescription medications®”"’®, The cut-off point of 5 or
more medications has good discriminative properties to identify elderly at an increased risk of harm™.
However, the numerical value of drugs prescribed do not indicate appropriateness of therapy, as all
prescribed and non-prescription medication may be clinically indicated and appropriate for the
patient™. Physicians tend to forget to enquire about the use of over-the-counter drugs and the elderly
typically do not mention the use of drugs bought over-the-counter during the consultation™. The
concept of polypharmacy and the risk for patient harm is associated with both quantity and
appropriateness of medications'®.  Polypharmacy can be classified into “appropriate” or
“inappropriate/ problematic” polypharmacy”’'?2°. The classification and definitions of polypharmacy

are summarized in Table 1.
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Polypharmacy classification

Appropriate polypharmacy

Medication optimization for an individual with multiple- and/or complex diseases and conditions,

where medications are prescribed in accordance to best evidence”™.

Problematic/ Inappropriate polypharmacy

Inappropriately prescribing multiple medications and/or where the deliberate benefit or risk for

harm of the medicines are not realized™.

Table 1: Classification of polypharmacy

Polypharmacy risk factors, other than the presence of MM, in the elderly population, include:

10.

11.

12.

Individual patient consulting various physicians resulting in various different prescriptions,

described as poly-clinic or poly-doctor management?'.

Self-medication and ease of getting non-prescription, “over the counter” medication?2.

The tendency of the physician towards prescribing many medicines®.

Herbal preparation use, often undisclosed to physicians*.

Poor patient knowledge of drug indication for use, side effects and interactions?>.
Inadequate communication and coordination between physician, patient and/or caregiver?'.
Treating side-effects of one drug with another drug (“prescribing cascade”) 26.

Medication prescription not based on a diagnosis but rather on individual symptoms.

Atrend to discontinue medication if a desired effect is not immediately evident and initiating

a new medication, a tendency seen frequently during hospital admissions %’.
Failure to reduce or discontinue medication (“deprescribing”) 2&.

Automatic repeated prescription of medications that are known to both patient and

physician and automated refill services?®.

The absent-mindedness of the physician to inquire and of the patient to inform about the

medication.
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13. Inclination to use medication acquired from acquaintances'®.

14. Tendency to use medication prescribed for previous symptoms or illnesses?'.

Hospitalisation in preceding six months, female gender, depression, low level of education and
consulting > 5 physicians a year have also been reported to increase the risk of polypharmacy in the
geriatric population. Females, compared to males, are at a higher risk for MM development resulting
in a higher susceptibility for polypharmacy and associated drug-disease and drug-drug interactions3°.
Polypharmacy is associated with frailty in older people. Mortality risk and disability incidence are

higher in frail elderly with polypharmacy compared to non-frail elderly with polypharmacy?®'.

More than 20 years ago, the yearly cost of medication misuse and polypharmacy in the United States
was calculated to be more than $177 billion?®. Data on the financial burden of polypharmacy for

South Africa is lacking.

To prescribe appropriately in the geriatric population is a difficult and complex process. Age-related
physiological changes affect pharmacokinetic- and pharmacodynamic medication profiles®>?'. Elderly
are omitted from, or underrepresented in, clinical trials done prior to medication authorisation and
marketing?’®3 resulting in absent or limited availability of pharmacokinetic-, efficacy-, safety- and
risk/benefit analysis specifically for an elderly target population?°’*3. |dentification of inappropriate

polypharmacy will decrease the risk for adverse health outcomes'®.

In elderly with MM polypharmacy is driven by initiation of multiple individual drugs proven to reduce
morbidity and mortality risk in specific diseases. Evidence for risk reduction and medication
recommendation for a specific disease is often determined from people without MM and concurrent
polypharmacy®™. The” law of diminishing returns” describes a likely reduction in the absolute benefit

made by individual additional drugs with the use of multiple preventative drugs™.

Problematic polypharmacy arise when medication is used without a good evidence base for the
intended use or if risk of harm from medication is likely to outweigh the benefits, or where 1 or more

of the following apply':
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e Drug-drug interaction renders the drug combination hazardous.
e  “Pill burden” or overall medicine-taking demand is unacceptable to the patient.

e Difficulty in achieving clinical useful medication adherence due to overall medicine-taking

demand.

e Drugs prescribed to treat other medication related side effects, where alternative options

are available to reduce the quantity of prescribed medication.

The risk and incidence of drug-interactions and side-effects is increased by the concurrent use of
multiple drugs'™. Physicians can fall into the “prescribing cascade” trap where another drug is
initiated for the sole purpose of treating another drug’s side- effect/s?. The newly initiated drug has
the potential to cause a new side-effect profile. Detection of adverse drug reactions in the geriatric
population, compared to a younger population, is challenging. The elderly often have an atypical
presentation with non-specific side-effects, such as falls, confusion, depression and constipation3?.
Adverse drug reactions (ADR) or adverse drug events (ADE) are three times more prevalent in
geriatric patients3°. ADR probability among geriatric patients is estimated to be 6% with the use of
two concurrent drugs, 50% with five drugs and increasing to 100% with the simultaneous use of eight

or more drugs®®.

In 2017, the World Health Organization (WHO) Third Global Patient Safety Challenge, Medication
without harm, included the appropriate and effective management of polypharmacy in order to
protect patients from harm as an early priority. The aim of this challenge is to globally reduce severe,
avoidable, medication-related harm by 50% over 5 years by improving the medication process

including prescribing, medication use and -monitoring 3°.

Medication effect is dependent on pharmacokinetic and pharmacodynamic factors. Age-related
normal physiological changes result in unique and altered pharmacokinetics and pharmacodynamics
and prescribing to an elderly person can become complex™'2°2¢,  Herbal medication use in the
elderly population is highly prevalent and potential interactions with prescription medication have
been reported, however knowledge on concurrent herbal medication and non-prescription- as well
as prescription medication use is lacking?*. Physicians should also consider, the often neglected,

pharmacokinetics and pharmacodynamics of over-the counter medication in the ageing
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patient. Pharmacokinetics include the drug absorption, distribution across compartments,
metabolism and finally drug excretion. Pharmacodynamics can be defined as the response of the
body to the drug, end-organ responsiveness to medication or the length and intensity of the drug’s
pharmacological effect on target cells. Pharmacodynamics is affected by receptor binding, post
receptor effects and chemical interaction. Changes in drugs effect are caused by both changes in

drug — receptor and drug — organ interactions in the elderly.

Age-related pharmacokinetic and pharmacodynamics changes in the elderly population can be

summarized as follows>'21"37/38;

1. Absorption: Although not associated with clinically significant decreased absorption, elderly
has decreased gastric acid secretion and a decreased small-bowl surface area3®. Absorption
of drugs via simple diffusion are not affected by age-related changes, however drugs

depending on active transport mechanisms are poorly absorbed*.

2. Distribution: Body composition changes in an elderly person. An increase in adipose tissue
results in larger distribution volume of lipid soluble drugs leading to a longer elimination half-
life, a longer time to achieve drug steady-state concentration (drug amount entering system
equal to drug amount eliminated) and prolonged drug action*'. A decrease in total body
water reduces the volume of distribution of water soluble drugs resulting in higher plasma
drug concentration and an increased toxicity risk®. Decreased serum albumin
concentrations, due to various reasons, are frequently observed in elderly. In low albumin
states the unbound and pharmacologically active proportion of highly protein-bound drugs

increase with resultant increased drug effect and risk for toxicity*'.

3. Metabolism: Decreased hepatic blood flow leads to reduced extraction, increased
bioavailability and prolonged drug effect duration of drugs that undergo extensive first pass
metabolism?#2. Phase | drug metabolism reactions decline in the elderly resulting in increased
free drug concentrations and greater toxicity risk. Phase Il metabolism is unaffected by

age*?.

4. Excretion: Renal blood flow, glomerular filtration rate and tubular secretion rate declines

with age®.

In the elderly pharmacodynamics are affected by a decrease in receptor density, changes in receptor
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binding, less efficient receptor functioning, increased receptor response and altered biochemical
reactions. Declining parasympathetic control enhances unwanted anticholinergic drug effects.
Elderly patients are at risk of developing confusion, sedation and depression with the use of
anticholinergic and other prescription drugs at therapeutic dosages due to increased brain sensitivity
resulting from a physiological decline in brain receptors, decreased cerebral blood flow and increased
blood-brain barrier permeability. A reduction in homeostatic mechanisms such as an impaired thirst
mechanism, diminished plasma volume and vasomotor regulation increase the elderly’s risk for
adverse and toxic reactions (e.g. development of postural hypotension with the use of
antihypertensive agents). Impairment of glucose counter-regulation make elderly susceptible to
sulphonylurea-induced hypoglycemia. Pharmacodynamic action of different drugs acting at the same
or interrelated receptor sites leads to different effects. The effect can be either additive (summation
of effects of concurrent drug), synergistic (drug effect enhanced by another drug) or antagonistic

(drug effect inhibits by another drug) 3.

Polypharmacy is a risk factor for inappropriate prescribing or PIM (Potential Inappropriate
Medication) prescription**. PIM encompasses the use of medication for which the risks for an
individual outweigh the benefits, particularly when a safer alternative is available**'#¢. PIM also
includes the misuse of medicine, including inappropriate dose and duration®>*¢, Due to the existence
of MM the geriatric population is at risk for PIM prescription. Age-related altered pharmacokinetics
and pharmacodynamics contribute to certain drugs being classified as PIM for elderly*®. Adverse
drug reactions, more admissions to hospital and increased mortality have been associated with PIM

use in the geriatric population#¢’4”.

Polypharmacy and PIM prescription prevalence increases with age*®'*°. In the elderly population
PIM prevalence reaches 40% in Europe and the United States®°. In 2004 a potentially inappropriate
prescription prevalence of 30% was reported in an elderly population attending SA public sector
primary health care facilities®’. More recently, the prevalence of potentially inappropriate
prescription (PIP) in elderly Nigerian and South African patients attending outpatient clinics of one

University teaching hospital in both Nigeria and South Africa was 35.2% and 29.6% respectively>2.

In 2016 a cross-sectional analysis from medical claims data in older South Africans found a PIP

prevalence of 13%°3. Residents of nursing homes tend to be more vulnerable to PIM use. Common
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complications and adverse events described are delirium, hip fractures, increased risks of falls, more

frequent hospitalizations and death>*.

The direct correlation between polypharmacy and PIM lead to the development of multiple

screening tools to aid physicians in safer prescribing®>’>®.

The American Geriatric Society (AGS) Beers Criteria is the most widely used screening for PIM. It
consists of listed criteria intended to guide safe prescribing in all ambulatory- institutionalized- and
acutely ill geriatric patients, with the exception of elderly managed in palliative and hospice care
settings®”’*8, The Beers criteria was developed in the United States in 1991 by Dr. Beers et al in order
to improve the care of elderly residing in assisted living facilities by studying the complexity of safe
and appropriate medications in the older adult®¥%¢. The American Geriatrics Society stewarded
Beers criteria since 2011. It has produced 3 yearly criteria updates since 2012, the latest update was
in2019%%’>7’58 " The AGS Beers Criteria is an explicit list of PIMs that are typically best avoided by
elderly in most circumstances or under specific situations, such as certain diseases or conditions. The
criteria are intended for use in adults 65 years and older. The 2019 update aims to improve elderly
care by reducing PIM exposure. The American Health Care Association (AHCA) prescribing
recommendations emerged from the Beers criteria. According to AHCA concurrent use of nine or

more drugs increased adverse event risk in the elderly>9'6°,

The Beers list prescribing guidance hinge on the following: Clinical condition or disease, usual
pharmacological agents prescribed to manage the condition or disease, medication use or avoidance
recommendations, quality of evidence-based recommendations and literature review based
recommendation strength®”’*8, AGS Beers criteria intention is to ameliorate and individualize drug
selection; upskill physician and patients; lessen adverse drug events; and to provide an instrument
for quality of care assessment, medication related financial burden determination and for evaluating
medication use patterns in elderly>”’58. The Beers criteria contains both prescription- and “over-the-

counter” drugs.

The Beers List is segmented into tables with six main categories. The first category table includes

medications which are best avoided by older adults in most circumstances. The rationale for avoiding
the drug classes are individually explained in the table. A total of 30 discrete criteria of
medications or -classes are included in this category. The second category table includes

medications which typically should be avoided in elderly with certain specified medical conditions as
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potential drug-disease or drug-syndrome interactions may exacerbate the underlying disease or
syndrome. Specific drug-disease and drug-syndrome exacerbations related to the specified
medications are rationalized in the table. The third category table includes medications which should
be used with caution in the elderly. The rationale for cautious use of the individual drug classes is
explained. The second and third categories include 16 criteria specific and more than 40 medications
or —classes. The fourth category table includes combinations of drugs which should be avoided in
elderly due to potentially clinically important drug-drug interactions. The increased risk of specific
clinical events related to different drug combinations are rationalized in the table. The fifth category
table includes medications that require drug dose adjustment or drug discontinuation based on renal
function. This table notates creatinine clearance (ml/min) at which action is required for each
individual drug as well as specific risks associated with individual drug use below noted creatinine
clearance level. Each of the five tables has an additional column for each PIM / PIM class where
recommendations are given for an individual drug / drug class or drug combination that should
definitely be avoided. This column notes exceptions to the rule related to individual patients. All of
the recommendations in the tables are followed by columns detailing the individual quality of
evidence (high-, moderate- and low-quality evidence) and strength of the recommendation (strong
or weak). Table 6 additionally added in the updated criteria includes drugs with strong anticholinergic

properties. (See Appendix F for the complete Beers criteria).

Physicians should apply the Beers criteria for patients with good comprehension and expertise,

taking into account to specific needs for each individual elderly.

Beers criteria is a valuable tool that should be used within the greater milieu of other strategies
aimed at ameliorating pharmacological care for older adults. The approach to drug prescription and
-use in elderly should be comprehensive. Beers criteria should be considered as one of the
components to aid in prescribing and should be used in conjunction with other tools and
management approaches to enhance drug efficacy and —safety and lower patients’ risk for harm.
There are several limitations to the criteria as limited evidence is available for the benefits and harms
of medications in the elderly population. Thus, decisions on criteria development and constitution

were frequently made based on best-available evidence, rather than definitive verification®’.

Several other criteria and screening tools have been developed or modified to consider national
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actuality due to inconsistencies found among countries in aspects that influence drug prescriptions,
such as medication availability, clinical- and prescription practices, socioeconomic class and

medication regulation™. Examples of other screening tools include™®:
e Inappropriate Prescribing in the Elderly Tool (IPET)
e Improved prescribing for the elderly tool (IPET)®3
e Medication Appropriateness Index (MAI)'™®64
e Screening Tool for Older Person’s Prescriptions (STOPP)®®
e Screening Tool to alert Doctors to the Right Treatment (START)®®
e PRISCUS list (Priscus: Latin for old and vulnerable elderly) 47’¢®
e Fit for the Aged (FORTA)®2
e European Union List of Potential Inappropriate Medications (EU (7)-PIM List)™
e Norwegian General Practice (NORGEP)

e Brazilian Consensus on Potentially Inappropriate Medications (BCPIM)3/1820747

Inappropriate Prescribing for the Elderly Tool (IPET), developed in 1997 by the Canadian Consensus
Panel aimed to set forward medication-related adverse reactions and medication-disease
interactions, currently evidence based medicine do not support some of the initial
recommendations'. The Improved Prescribing for the Elderly Tool, also abbreviated as IPET was
developed from the older IPET criteria and published in 2000%. The more recent IPET criteria
evaluates 14 succinct categories of frequently encountered inappropriate prescribing instances in
clinical practice®3. Strong emphasis is placed on cardiovascular-, psychotropic- and non-steroidal
anti-inflammatory drugs whilst drugs from other categories are under-represented. Shortcomings
in this criteria, such as the suggested avoidance of beta-blockers in patients with cardiac failure
patients and the avoidance of benzodiazepine with long half-lives in all situations, limits the

application outside Canada®.

Medication Appropriateness Index (MAI), published in 1992, evaluate appropriate prescribing of
individual medication based on ten criteria'®. Each drug is individually evaluated and rated as

completely appropriate, marginally appropriate or completely inappropriate based on drug
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indication, effectiveness, correct dose, correct and practical directions, clinically significant drug-drug
or drug-disease interactions, redundant duplication with other drugs, therapy time span
acceptability and if the drug is of the lowest cost compared to other equal utility alternatives. MAI
encompasses drug prescribing elements that can be applied to any drug and to any medical disease
but implementation in everyday clinical practice is limited by the time consuming nature of MAI
single drug rating (approximately 10 minutes for each drug evaluated) and the requirement of

comprehensive clinical information, medical comprehension and clinical judgement®*,

The comprehensive Screening Tool of Older Persons’ potentially inappropriate Prescriptions (STOPP)
and Screening Tool to Alert doctors to Right Treatment (START)criteria, validated in 2008 in Ireland
and Britain and used in other European countries, made significant advances in pharmacological
management®®. STOPP criteria classify 65 potentially inappropriate drugs according to physiological
systems, explain why prescription might be inappropriate and define PIM in terms of frequently
experienced drug-drug and drug-disease interactions. Discrete components highlight analgesic
medication use, drug class prescription duplications and drugs that adversely affect elderly with an
increased fall risk®. START criteria identify 22 potentially inappropriate under prescribing instances
in which life expectancy and functional status favours prescription in the absence of contra-

indications to prescription®.

PRISCUS list, a list of PIM for older adults, was developed specifically for use in Germany*”’®®,
Alternative approved pharmaceutical agents and different prescribing practices restricted the use of

PIM criteria lists from other countries.

Fit for the Aged (FORTA) list, also developed in Germany, rates single drugs into four categories based
on the individual patient’s indication for use. Categories are determined by efficacy- and safety
evidence as well as overall age appropriateness. Drugs can be rated into categories of indispensable
with clear benefit, proven but possible safety concerns or limited efficacy, questionable efficacy or

safety and drugs to clearly avoid®2.

The main goal of potentially inappropriate medication screening tools is to refine the care of the
individual geriatric patient by minimizing PIM exposure to potentially inappropriate medications,

serving both as an educational tool and quality control measure®®.

19



For the purposes of this study we will be using the Beers criteria to identify PIM. South Africa does

not have a country specific screening tool for PIM.

Prevention should be the first cornerstone to avoid polypharmacy. Multidimensional geriatric
assessments lie the foundation for prevention and management of polypharmacy. Golden rules for
prescribing includes careful and patient individualised consideration prior to drug initiation,
prescribing with maximum knowledge about patient morbidity as well as drug effects, frequent
surveilling for medication efficacy and side-effects and continued reviewing of medication to
terminate, to reduce dosage or to replace with safer alternative. When prescribing it is important to

consider the “maximum benefit with least risk” as all medications convey some degree of risk'®.

Better prescribing practices have been reported among female physicians®’, physicians younger than
60 years®® and physicians who have had additional geriatric training®®°. Deficiency of focused
geriatric pharmacotherapy educational initiatives had been recognized as a limitation to appropriate
prescribing in the elderly®*. Prescribing practices may be influenced by institutional restrictions to

specific drugs or relation between individual physicians and pharmaceutical corporations®*.

Deprescribing refers to the process of medication -tapering, -withdrawing or discontinuing with the
aim to reduce use of inappropriate- and/or ineffective medication, adverse effects and potentially
problematic polypharmacy?*’2®7°, Deprescribing certain varieties of PIMs (e.g. nonsteroidal anti-
inflammatory drugs, benzodiazepines) can improve patient outcomes and can be performed
harmlessly?®. Deprescribing aims to improve quality of life without causing withdrawal effects or
worsening of underlying disease and to effectively reduce pill burden whilst maintaining control of
chronic conditions”. Deprescribing might aid in alleviating the adverse drug event (ADE) burden
observed in the elderly population. In a South African study conducted at the emergency unit of
Groote Schuur Hospital, Cape town, elderly prescribed = 5 medications were more likely to develop
ADE’s with warfarin and medications from the angiotensin-converting enzyme inhibitor- and non-
steroid anti-inflammatory classes independently increasing ADE risk in this population group”. This
study demonstrated that polypharmacy in the geriatric population also contribute to an increased
health care burden, experienced not only in the outpatient and inpatient setting, but also in

emergency units”'.
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Information obtained from this research project can be used to identify prescribing practices in

elderly patients attending the Universitas Academic Hospital geriatric outpatient clinic. This

information might assist in future to draft recommendations for safe prescribing guidelines in the

elderly at Universitas Academic Hospital. It will also serve as a platform to educate not only health

professionals but also patients on the consequences of polypharmacy and PIM prescriptions.

RESEARCH QUESTIONS

What is the prevalence of:

a)

Polypharmacy of chronic medications (use of 5 or more prescription drugs) in patients

attending the geriatric outpatient clinic, Universitas Academic Hospital, Bloemfontein.

b) Potentially inappropriate medications (PIM) chronically prescribed at the geriatric outpatient

clinic, Universitas Academic Hospital, Bloemfontein.

AIM OF STUDY

To determine the prevalence of polypharmacy and potentially inappropriate medication (PIM)
chronically prescribed at the geriatric outpatient clinic, Universitas Academic Hospital,
between 1 January 2015 and 31 December 2019. Drugs prescribed for > 6 months
consecutively were used to determine chronic polypharmacy- and chronic PIM prescription

prevalence.

STUDY OBJECTIVES

To determine the difference in chronic polypharmacy prevalence between age groups (65 —
69 years, 70 — 74 years, 75 — 79 years, 80 — 84 years, 85 — 89 years, = 90 years).

To determine the difference in chronic polypharmacy prevalence between elderly male and
female.

To identify the most common potentially inappropriate medications chronically (= 6 months)

prescribed between 1 January 2015 and 31 December 2019.

21



HYPOTHESIS

The majority of patients attending the geriatric outpatient clinic is known with multimorbidity and is

on multiple medications (polypharmacy) and potentially inappropriate medications (PIM) for elderly.
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ABSTRACT

Background: The proportion of the elderly population, considered to be the main consumers
of medicine, is on the increase. High multimorbidity prevalence in elderly increases the risk
for appropriate- and inappropriate polypharmacy. Polypharmacy increase the risk for adverse
drug reactions and drug events, drug-interactions and is associated with an increased risk of
patient harm. Polypharmacy in the elderly correlates with potentially inappropriate medication
prescription.

Objectives: To determine the prevalence of polypharmacy and potentially inappropriate
medication (PIM) prescription at the geriatric outpatient clinic, Universitas Academic Hospital
between 1 January 2015 and 31 December 2019.

Methods: A retrospective descriptive analytical study evaluating chronic medication
prescriptions of all participants aged 65 years and older that attend the geriatric outpatient clinic
at Universitas Academic Hospital over a 5-year period. Prescriptions were reviewed for
quantity of medicines prescribed per participant and potentially inappropriate medication
prescription.

Results: A total of 786 participants were included in the study. The majority of patients were
aged between 75 and 84 years. The prevalence of polypharmacy was 84.3% of which the
majority was female. A mean number of 9.5 medications were prescribed, ranging from 0 to
23 medications. Overall PIM prevalence was 90.2%. Proton pump inhibitors, amitriptyline,
insulin sliding scale, promethazine, doxazosin, digoxin and antipsychotics were the most
frequently prescribed PIMs. The three most frequently used PIMs in the category of drugs to
be used with caution in older adults were aspirin, the loop diuretic furosemide and tramadol.
Fifty-two participants (6.6%) were on a combination of > 3 drugs which can lead to potentially
clinically important drug-drug interactions.

Conclusion: A high prevalence of both polypharmacy and PIM was found. Limited data is
available for the South African geriatric population.

Word Count: 279

Key words: polypharmacy, geriatric, elderly, potentially inappropriate medication,
multimorbidity, Beers criteria
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INTRODUCTION

The elderly population is on the rise. In 2011 it was estimated that more than 60% of the
global population is made up of the geriatric population (individuals aged 65 years and older).[?!
Although developed countries have, on average, an older population, it is estimated that by the
year 2050 approximately 8 in 10 of the world’s elderly will reside in less developed areas.™!
The growth rate amongst the elderly (aged > 60 years) in South Africa has increased from 1.1%
to 3.0% in 2002-2003 and in 2019 — 2020 respectively.l!! In South Africa the proportion of
elderly, aged 60 years and older, was estimated to be 9.1% (5.43million) in 2020, a 1.5%
increase from the elderly population size of 7.6% in 2002.2 Elderly are the main consumers
of medication.l! With increasing age, it is safe to assume multimorbidity (MM; co-existence
of two or more chronic health conditions), resulting in an increased likelihood to prescribe
multiple medications.>71 Polypharmacy (most commonly defined as the concurrent use of five
or more drugs) is driven by initiation of multiple individual drugs proven to reduce morbidity
and mortality risk in specific diseases. Evidence for risk reduction and medication
recommendation for a specific disease is often determined from people without MM and
concurrent polypharmacy.®! The ‘law of diminishing returns’ describes a likely reduction in
the absolute benefit made by individual additional drugs with the use of multiple preventative
drugs.[®! The cut-off point of five or more medications has good discriminative properties to
identify elderly at an increased risk of harm.®! Concurrent use of multiple drugs increases the
risk and incidence of drug-drug- and drug-disease interactions and adverse drug reactions and
—events.l®l Ensuring safe and effective use of multiple medicine is the key aim in the healthcare
for the individual patient.>®8 |dentification of inappropriate polypharmacy will decrease the
risk for adverse health outcomes.[*®! After the age of 65 years most elderly spend a large
proportion of remaining life exposed to polypharmacy.[*! Females have greater longevity but
higher disability rates and poor health, a phenomenon described as the ‘male-female health-
survival paradox.*21 This paradox contributes to the increased risk of females to be exposed
to polypharmacy and associated drug-disease and drug-drug interactions for more absolute
years and a larger proportion of their life.[*1:14]

Polypharmacy is a risk factor for inappropriate prescribing or PIM (Potential Inappropriate
Medication) prescription.[*® PIM encompasses the use of medication for which the risks for an
individual outweigh the benefits, particularly when a safer alternative is available.®1"] Due to
the existence of MM the geriatric population is at risk for PIM prescription. Age-related altered
pharmacokinetics and pharmacodynamics contribute to certain drugs being classified as PIM
for elderly.’™ Adverse drug reactions, more admissions to hospital and increased mortality
have been associated with PIM use in the geriatric population.l*”*] Polypharmacy and PIM
prescription prevalence increases with age.[!*?°! In the elderly population PIM prevalence
reaches 40% in Europe and the United States.’Y In 2004 a potentially inappropriate
prescription prevalence of 30% was reported in an elderly population attending SA public
sector primary health care facilities.[?? More recently, the prevalence of potentially
inappropriate prescription (PIP) in elderly Nigerian and South African patients attending
outpatient clinics of one University teaching hospital in both Nigeria and South Africa was
35.2% and 29.6% respectively.s] In 2016 a cross-sectional analysis from medical claims data
in older South Africans found a PIP prevalence of 13%.124 Residents of nursing homes tend to
be more vulnerable to PIM use. Common complications and adverse events described are
delirium, hip fractures, increased risks of falls, more frequent hospitalizations and death.[?]
Polypharmacy correlation with PIM prescription lead to development of screening tools to aid
in safe prescribing for elderly.[?62"1 The widely used American Geriatric Society (AGS) Beers
Criteria is an explicit list of PIMs that are typically best avoided by older adults in most
circumstances or under specific situations, such as certain diseases or conditions and PIMs to
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be used with caution in elderly.l?° The latest 2019 update aim to improve elderly care by
reducing PIM exposure.l?”2°1 PIM deprescribing may improve patient outcomest aid in
alleviating the adverse drug event (ADE) burden observed in emergency care settings in the
elderly population.

The aim of the study was to determine the prevalence of polypharmacy and potentially
medication (PIM) chronically prescribed at the geriatric outpatient clinic, Universitas
Academic Hospital, between 1 January 2015 and 31 December 2019. Drugs prescribed for >
6 months consecutively were used to determine chronic polypharmacy- and chronic PIM
prescription prevalence. Secondary objectives included determining prevalence difference
between gender and age groups and identifying most common PIMs prescribed.

METHODS

A retrospective descriptive analytical study was conducted at the tertiary geriatric outpatient
clinic, Universitas Academic Hospital, Bloemfontein. Study participants were recruited from
patient files from the geriatric outpatient clinic. Copies of chronic medication prescriptions,
written by the attending outpatient clinic physician, of all participants aged 65 years and older,
who were prescribed medication from the list of essential drug medications (EDL) available in
the state sector between 1 January 2015 and 31 December 2019 were included in the study.
Chronic medication prescriptions where the prescribed drugs are not available from the list of
EDL in the state sector, private pharmacy prescriptions and single drug prescriptions where the
medication was prescribed for less than a one-month period were excluded. Participants who
had no copy of the chronic medication prescription written during the study period available in
the clinic file were excluded.

The Health Sciences Research Ethics Committee (HSREC), University of the Free State
granted approval to conduct the study (ethics number UFS-HSD2020/0320/2605).

Data was collected from individual geriatric clinic patient files. Patient files are available in
storing cabinets in the geriatric outpatient clinic, Universitas Academic Hospital,
Bloemfontein. The files of all patients were evaluated to identify patients who attended the
clinic between 1 January 2015 and 31 December 2019. Copies of the chronic medication
prescriptions are retained in patients’ individual clinic files each time a new prescription is
issued. Prescription copies were evaluated for study participation according to the inclusion-
and exclusion criteria. Only the last prescription written during the above mentioned time
period was used to collect data.

Chronic polypharmacy was determined by the number of medications prescribed > 6 months
consecutively, for each participant. We defined polypharmacy as five or more medications.

Data on PIM prescription was collected under the following headings:
a) PIMs best avoided in most circumstances in older adults
b) PIMs to be used with caution in older adults
c) PIM combination drug prescription which can lead to potentially clinically important
drug-drug interactions
d) PIMs that require drug dose adjustment/ discontinuation based on renal function

Under each heading the unique PIM or PIM class, as identified by the AGS Beers criteria and
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available on EDL list in the state sector, was specified. Presence of PIM prescription and PIM
combination drug prescription was captured via a yes or no answer.

This study only evaluated medications that are available in the public sector on the essential
drug list (EDL). The most recent Free State EDL was obtained from the Universitas Academic
Hospital pharmacy. Only data on PIMs available on the EDL in the public sector was captured.
Participants receiving medication from private pharmacies, and therefore PIMs available in the
private but not public sector were excluded in this study.

A data collection form designed with REDCap® (Research Electronic Data Capture) software
was used. Study data was collected and managed using the REDCap® database hosted at the
University of the Free State. REDCap® is a secure, web-based software platform designed to
support data capture for research studies, providing 1) an intuitive interface for validated data
capture; 2) audit trails for tracking data manipulation and export procedures; 3) automated
export procedures for seamless data downloads to common statistical packages; and 4)
procedures for data integration and interoperability with external source.[3>%l

The researcher entered all data into the database. The data was exported in Excel format for
statistical analysis. Statistical Analysis Software (SAS) System was used for the analysis of
data. The Chi-square test was used for the analysis of comparative data.

RESULTS

A total of 786 participants (70% female; 30% male) who attended the geriatric outpatient clinic
between 1 January 2016 and 31 December 2019 were included in the study.

The majority of the participants were aged between 75 and 84 years (26 % and 28% for age
groups 75-79 years and 80 — 84 years respectively). Only 6% of participants were aged
between 65 and 69 years and 7% were 90 years and older. The mean age at last consultation
was 79.9 years, ranging from 65.9 to 99.1 years with a standard deviation of 6.4 years. Age
group distributions of patients at the last consultation are demonstrated in Figure 1.

Age groups at last consultation

90 years or older
85-89 years
80-84 years
75-79 years

70-74 years

65-69 years

o

50 100 150 200 250

Figure 1: Age groups at last consultation
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The minimum number of medications prescribed per participant was zero with a maximum
number of 23. A total of 30 participants (4%) were not prescribed any chronic medication,
only one participant was prescribed 23 chronic medications. A mean number of 9.5
medications were prescribed with a standard deviation of 4.7 medications. Of the participants
84.3% (n=663) had polypharmacy (five or more medications) and 15.7% (n=123) did not have
polypharmacy. Ninety-six participants (12%) were prescribed 10 medications and 326
participants (41%) were prescribed 11 or more medications.

Table 1 shows the distribution of polypharmacy between the different age groups. In each age
group more than 80% of participants had polypharmacy. The p-value for the different age
groups was 0.857 which showed no statistical significance between the groups. A significant
statistical higher prevalence of polypharmacy (p=0.031) was observed in females (n=474,
86%) compared to males (n=189, 80%).

Table 1: Polypharmacy prevalence by age group.

Polypharmacy
Yes

Age group

No

65-69 years 8 (18.2%) 36 (81.8%) 44

70-74 years 23 (16.2%) 119 (83.8%) 142
75-79 years 31 (15%) 176 (85%) 207
80-84 years 36 (16.1%) 187 (83.86) 223
85-89 years 20 (17%) 98 (83%) 118
90 years or older 5 (9.6%) 47 (90.4%) 52

Total 123 663 786

Most frequently used PIMs and PIM classes that are best avoided in most circumstances in
older adults were: Proton pump inhibitors (n=389, 49.5%), the tricyclic antidepressant
amitriptyline (n=174, 22.1%), insulin sliding scale (n=57, 7.3%), promethazine (n=43, 5.5%),
doxazosin (n=39, 5%), digoxin (n=32, 4.1%) and antipsychotics (n=29, 3. 7%). Ibuprofen was
prescribed to 3,4% (n=27) and indomethacin to 1% (n=8) of participants. The non-steroidal
anti-inflammatory drug, ketorolac, did not appear on any prescription. Metoclopramide was
chronically prescribed to 16 (2%), amiodarone to 12 (1,5%) and glimepiride to 19 (2,4%)
participants. A total of 14 participants (1,8%) were prescribed a short-acting benzodiazepine.
Intermediate- and long-acting benzodiazepine prescription was identified in only a single
participant in the respective categories. Oral conjugated oestrogens were prescribed in 14
participants (1,8%), no testosterone prescription was identified. No participant received
methyldopa or nifedipine with prazosin only prescribed to one participant. Prescription of
chlorphenamine, hyoscine butylbromide and nitrofurantoin prophylaxis were less than 1%. See
Figure 2.
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Figure 2: Frequently used PIMs/ PIM classes best avoided in most circumstances
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The three most frequently used PIMs in the category of drugs to be used with caution in older
adults were aspirin (n=357, 45.4%), the loop diuretic furosemide (n=299, 38%) and tramadol
(n=283, 36%). Figure 3 summarises the prevalence of other PIMs prescribed from the category
of drugs to be used with caution.

Figure 3: PIMs to be used with caution in older adults
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Tramadol (n=282, 35,9%) followed by spironolactone (n=97, 12,3%) and colchicine (n=32,
4,1%) were the drugs most frequently prescribed in the category for which a drug dose
adjustment or discontinuation of the treatment should be made based on the renal function.
Pregabalin was prescribed for 18 (2,3%) and duloxetine for 3 (0,4%) participants.
Levetiracetam prescription was only identified in a single participant.

Fifty-two participants (6.6%) were on a combination of > 3 drugs which can lead to potentially
clinically important drug-drug interactions. Medication prescriptions included combinations
from the following medication classes: Tricyclic antidepressants, sertonin-norepinephrine
reuptake inhibitors (SNRISs), antipsychotics, antiepileptic’s, benzodiazepines and opioids. The
combination of doxazosin or prazosin with furosemide was prescribed for 19 participants
(2.4%). None of the participants were given a combination of the following: Angiotensin
receptor blockers and angiotension-converting-enzyme inhibitors; Chlorphenamine and
promethazine; Oral corticosteroids and on-steroidal anti-inflammatory drugs; Lithium and
angiotensin-converting  enzyme  inhibitors  or  furosemide; Phenytoin  and
sulfamethoxazole/trimethoprim.

The overall PIM prevalence in the study was 90.2%. Seventy-seven of the participants had no
prescription for a PIM.

DISCUSSION

Polypharmacy, a gradually increasing global health problem in the geriatric setting [, was
prevalent in elderly attending the geriatric outpatient clinic, Universitas hospital.
Polypharmacy prevalence in the study population was 84.3%. Local data on the prevalence
of polypharmacy in the elderly in South Africa is lacking in the public- and private health care
sector. A recent study among patients aged 60 years and older attending a South-West Nigerian
geriatric center reported a point polypharmacy prevalence of only 23,8% with an average of
four medications consumed without gender difference.®® Despite heterogeneity in the
numerical definition of polypharmacy a cut-off point of 5 or more different medications have
good discriminative properties to identify elderly at an increased risk of harm, geriatric
syndrome intensification®®, functional outcome decline!®, decreased quality of lifel*®! and a
significant increased fall and associated injury likelihood.E7]

Polypharmacy prevalence in the study was significantly higher in females compared to males
(p=0.031). Previous studies identified female gender as a risk factor for polypharmacy.[3=°
Females have greater longevity but higher disability rates and poor health, a phenomenon
described as the ‘male-female health-survival paradox’.l!2%3 This paradox contributes to the
increased risk of females to be exposed to polypharmacy for more absolute years and a larger
proportion of their life.lt]

A study recently conducted among cardiovascular patients attending an Ethiopian university
specialised outpatient clinic concluded that older age is a determinant of polypharmacy.
Polypharmacy was found to be nearly two times more likely in the elderly, aged 65 years and
above.ll1' The largest proportion of the study population was aged between 75 and 84 years.
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More than 80 % of participants in each of the age groups in our study had polypharmacy
prescriptions, no statistical significance difference was identified between the groups. A
Swedish study identified a dramatic increase in polypharmacy prevalence with age, reaching a
peak prevalence of 80% in elderly aged 90 and above but found polypharmacy exposure
likelihood to remain stable after the age of 85 years.*] An ltalian study found a steep
medication burden increase until age 85-90 years followed by a substantial burned decline.?]

The mean number of medications prescribed to participants in the study was 9.5. A previous
study in 2007 on the geriatric profile at Universitas hospital, Bloemfontein identified an
average use of 6 medications in admitted elderly above 65 years, patients admitted to non-
internal medicine departments was also included in the study.[*®l In geriatric patients the well-
described phenomenon of hyperpolypharmacy (HPP), defined as concurrent use of 10 or more
different medications, is linked to increased hospitalisation-, disability- and mortality risk.[*4]
Consumption of a greater quantity of different medications increase the risk for negative
medication-related variables like drug-drug interactions, higher anticholinergic treatment
burden, adverse reactions and lower drug regime adherence.l?”! In the study prescription of 10
medications and 11 or more medications was 12% and 41% respectively.

Due to the existence of MM the geriatric population is at risk for both polypharmacy and PIM
prescription.’”] Polypharmacy can be further classified into “appropriate” or “inappropriate/
problematic” as drug quantity in isolation does not indicate if medication is clinically indicated
and appropriate for individual patients.®8l A limitation was that the study did not evaluate
individual patient diagnosis to determine the presence of MM and polypharmacy
appropriateness.

PIM use in the geriatric population has been associated with adverse drug reactions, more
hospital admissions and increased mortality.[1718]

In the elderly population PIM prevalence reached 40% in Europe and the United States.[?!] In
2004 a potentially inappropriate prescription prevalence of 30% was reported in an elderly
population attending SA public sector primary health care facilities.?2J More recently, the
prevalence of potentially inappropriate prescription (PIP) in elderly Nigerian and South
African patients attending outpatient clinics of one University teaching hospital in both
Nigeria and South Africa was 35.2% and 29.6% respectively.[sl The PIM prevalence of
90.8% in this study is significantly higher than in these studies. The reasons for these possible
differences may be explored (eg study tool methods, measurement scales, confounders,
population differences, etc).

In 2016 a cross-sectional analysis from medical claims data in older South Africans found a
PIP prevalence of 13%.124]

A study conducted by Van Heerden et al in the South African private sector had similar
findings to this study in that females have a higher rate of inappropriate medication prescribing
than males.[?4]

Studies that assessed inappropriate prescribing report that the most common potentially
inappropriate medications prescribed include amitriptyline, benzodiazepines, doxazosin,
proton pump inhibitors, NSAIDS, digoxin, antihistamines and oestrogen. In agreement with
these studies the most frequently prescribed PIMs in our population were proton pump
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inhibitors, followed by amitriptyline, insulin sliding scale, promethazine, doxazosin, digoxin
and antipsychotics. The study conducted by van Heerden et al also showed that females were
more likely to be exposed to proton pump inhibitors.[?4!

An increased risk of falling in the elderly has been linked to the use of benzodiazepines,
antidepressants, antipsychotics, antihypertensives and diuretics.[*! In a South African study
warfarin, angiotensin-converting enzyme inhibitors and non-steroid anti-inflammatory drugs
independently increased ADE risk in the geriatric population.,

The study had limitations. The study was conducted from evaluating copies of prescriptions
and not from physician or patient interviews. Data on specific diagnosis and presence of
multimorbidity was not captured in order to aid in evaluating medication for appropriateness.
Over the counter medications and prescriptions written by physicians other than geriatric clinic
physicians were not included in the study. It is possible that some participants were on more
medication than captured. Beers criteria application was only done for medication available
on state sector EDL and appearing from the Beers Criteria Antiretroviral treatment does not
form part of the Beers criteria and it is possible that may also result in potentially inappropriate
drug-drug interactions. Although polypharmacy was compared between males and females,
PIMs in our population were not compared by gender. Laboratory data in renal function was
not captured to apply to the medications in the category for which a drug dose adjustment or
discontinuation of the treatment should be made based on the renal function.

The study contributes to the knowledge of local South African polypharmacy and PIM
prevalence data in elderly attending a tertiary geriatric clinic in a public health care setting.
Data from future research on polypharmacy and PIM prevalence in other health care levels can
be compared against the study data. The study can help guide physicians in safe prescribing.
This information might assist in future to draft recommendations for safe prescribing guidelines
in the elderly at Universitas Academic Hospital. It will also serve as a platform to educate not
only health professionals but also patients on the consequences of polypharmacy and PIM
prescriptions. It is proposed that polypharmacy and PIM prevalence at the geriatric clinic,
Universitas Academic Hospital, be reviewed in future to determine changes in prevalence and
evaluate as new drugs become available on EDL.

More than 20 years ago, the yearly cost of medication misuse and polypharmacy in the United
States was calculated to be more than $177 billion.*®! Data on the financial burden of
polypharmacy for South Africa is lacking. Data from this study can be used to aid in local
financial burden determination.

CONCLUSION
Limited data is available on polypharmacy and PIM prescription and use in the South African

geriatric population attending all levels of care in private and public health settings. In this
study, a high prevalence of polypharmacy and PIM was found. PIM prevalence was
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significantly higher than studies conducted in Europe, the United States and Africa. There is
a need for further research amongst the geriatric population with regards to multimorbidity
(looking specifically at frailty as well), polypharmacy and PIMs.
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o Serious Adverse events 1o be reported 1o the Free Suse department of hcalih and/ or termination of the study
o Ascertin that your dasa collection exercise nerther interferes with the day to day sunning of Universitas Hospital nor the
performunce of duties by the respondents or health e wirkers.
o Confidentiality of information will be ensured and please e sot obtain information regarding the ideotity of the participants.
o Resenrch results and 3 complete report should be made available to the Free Stute Department of Health on completion
of the study (a hard copy plus a soft copy).
o Progress report must be peesented not later than one year after approval of the prsject to the Ethics Committee of the University
of the Free State and 1o Free Stiste Departrnent of Health
e Any amendments. estension or other modifications to the protocol or investigators anss be submitied to the Fthics Committee off
the University of the Pree State and 1o Free Siate Department of Health
*  Conditions stated in your Ethical Approval letter should be adhered to and & final copy of the Ethics Clearance
Certificate should be submitted fo scheglts e shealthgon o mabksenme e shalih sov s before you commence with the
studly b
s Nofinancial lubility will be placed on the Free State Depantment of Health
s Please discuss your study with Institution Manager oo commencement for logistical arrangements see 2™ page for contact
details.
o Department of Health to be fully indemnified from any harm that participants and siafl experiences in the sudy
o Researchers will be required 1o enter in 10 a formal agreement with the Free State department of health regulating and
formalizing the research relationship (document will follow)
o As part of feedback you will be required to present your study findings/resulits at the Free State Provincinl health

,.«surfhdg\\

\

Tfist you find the above Jn order

Kind m%,
L 3 >

/

Dr D Motau

Dates

HEAD: HmLTI!
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Appendix C: Permission from Head of Department

URTRERVITY 08 Fob .
UFS-UV
UNINERBITENT VAN Dot LIS L
nn-\:.v"‘t‘o.:: LE OO ETUVE 18 A
A Tate

3 February 2020

The Chairperson,

Ethics Committee,

Faculty of Health Sciences
University of the Free State

TO WHOM IT MAY CONCERN

RE: The Prevalence of Polypharmacy and prescription of Potentially
Inappropriate Medications in the Elderly.

| hereby grant Dr GS Isaacs (2011060783). permission to conduct research in
the Geriatric division, Departrient internal Medicine.

Kind regards

Dr TRp
PS(Lowis & ¢ ng
_M..a\.'h{! (ucm, 2:)‘ UE SA. M.Mod gy =3
—-I_,)T‘.L u’;m.' Omt Nnmal “em%; [\ 2% S
y — - US1405 3154 Fae 0519 40'.%'
- 2 )

Dr TRP Mofokeng
Head: Department of Internal Medicine

Depariment of Imeenyt MedcraDeparsment Inteme Geneaskunde

205 Nelson Mandels Drve/Rytaan, Pas WestParwes, Blosedontain 5301, South AfricalSwud-Afrika

PO BexPosbus 335 (G73). Bloemfonten 9300, South Afrca'Suid-Af ks, \ )
T: +27(0)81 8053154, FaxMaks +27(0)51 4012650
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Appendix D: Copy of research protocol approved by HSREC

The prevalence of polypharmacy and
prescription of potentially
inappropriate medications in the
elderly.

Protoool for & mini-dissertation submitted in fulfiliment of the requirements for the
Cerree
Master of Medicine in Intemal hMedicine:

Department of Internal Medicine
Faculty of Health Soences at the University of the Free State

CANDIDWTE

Dir G5 Iszas
Registrar: Depariment of Internal Medicine:
Faculy of Health S5cences
University of the Free State
Student number: 2011060783

STUDY LEADER
D B Harmnse
Conzultant: Department of Internal Medicine
Faicuity of Health Sciences
University of the Free Stzte
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1 Imtroduction to protocol

The elderly populztion is on the inorease. 'With the increzse in 2ge oomes an inrease
in chronic underlying conditions' ™. The re of patients with multimorbidity [multiple
miedical oorditions) s the greatest dhallenge now faoed by the health senace, as tcan
create overly complen heslth re for some of the most vulnersbie in sodeny®. The
resulting pofypharmaoy (use of multiple medicnes] can be approprizte or
inzpproprizte and the key health@re aim for the individual patient is to ensune the
safe and effective use of their multiple medicines®.

In this research project. the reseancher will look to determine the prevalenoe of
polypharmzoy and potentially incpproprizte medication [PIM] of patients that
attended the Gerigtric Clinic at Universitas Acdemic Hospital, Bloemfontein from 1
JYanuary 2015 and 31 December 2018,

Information cbtained from this research project can be wzed to identify prescribing
practices in elderly patients which can assist in the drafiing of recommendations for
safe prescribing guidelines in the elderly ot Universitas Ademic Hospizl | owil clso
s=rve 25 a platform o edumte not only health professionals but also patients on the
conseguenoes of polypharmacy and PIM prescriptions.

There is 3 nemed to address polypharmacy management as 3 public healith izsue, 2=
muftimorhidity does not just affect the elderdy.

A similar study regarding polypharmacy and PIM presoibing in the eldery was
corducted =t the Universitzs dademic Hospite! Geriatric Clinic in 2014, Unforfunately
the study was not submitted for publicztion.

PE-3
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2 Background to the research problem

2.1 Definitions

Geriatric

Elderty / Oider adult

MUt moraidty

Polypharmacy:

Appropriate Pofypharmaoy:

P FA:

Beers Liz

Ralates to s parson amed 65 years and older’.

For the purposes of this soudy these terms are wwed

syreoryrnoushy with periatric and refers toa person aged
65 yezrs and older”.

The co-exist=noz of tess or more dhronic heslth
conditionz®.

Concurment use of five or mone different presoiption

medictons Y

Optimisation of medictions for patients with complex
andfor multiple oonditions where medicine =age
azrees with bast evidence®.

Potentially Inapproprizte Medications
The use of medicztion for which the risks oubasizh the

benefits, particularly when 3 safer shemative is
available®®.

& soreening tool consisting of a list of oriteria o Euide
presoibing pradices among adults 65 years and olderin
all ambulztory, acute, and institutionalized settings of
e, moept for the hospice and paliiatres mine sestings.
ft is used to identify PIMTY.

PE-=



2.2  Litersture neview

The elderly population is on the inorease. The geriztric population {age 65 and ower)
currenthy comprises more than 60 of the world s populztion. i is estimated that by
the year 2050 nearty & in 10 of the world's clder population will be lrving in the word's
lezs developed arex!. With increasing age it i safe to assume an increase in chnonic
underlying conditions which is associated with the lkefihood of an increase in
prescribing medications™. Continuous identifimtion or dizgnosis of new conditions
over @ period of time puts the geriztric population at risk of polypharmaoy.
Multimorbidity, defined s the co-existence of bao or more chinonic health conditions,
is common in the older population. This incresses the oomplevity of therapeutic
manzgement for both patients and heatth professionals, and may have & negative
impact on health outoomes".

There is large heteropeneity in the definition of polypharmacy and a ladk of @ clear
universs] definition. This miakes it challenging for heslth professionals to assess and
consider efficacy and safety issues within the dinicl setting”. A recent systematic
review by showed that the most commonly used definition of polypharmacy & the
concurment use of five or more different prescription medictions’**. Polypharmacy
is = ooncept that is sssodated with both gquantity and spproprizteness of
medications*®. It cn be dassified into “appropriate” or “inappropriate/ problematic”
pohypharmany 5.

The u=e of multiple drsss means multiple or kigher incidence of drug-interactions or
side-=ffecs. Physicians cormmonly tend to fall imto the * presonibing cascade” trap. This
means presoibing 3 drug for the sole purpose of tresting another drug’s side-
effect/s". The neswdy inftizted drus has the potential to cause a new side-effect profile.

The pharmacokinetics and pharmaosdynamics of an elderly person is unique and
prescribing to an elderly person can become comples®:®®. Often physicians tend to
forget to enguire sbout over-the-counter drges and the slderly typiclly do not
mention the use of over-the-counter drugs during the consultation®.

pE-5



Polypharmiacy s & risk facor for inappropriabe prescibing or Pl (Potential
Inappropriate Medication]. PIM snocompasses the e of medication for which the
risks outweigh the benefits, particularty when a safer alternative is available™,®. The
ue of PIM in the periatric population has been assodated with sdverse drgg resctions,
increased hospital admissions and mortality®*.

Residentz of nursing homes tend to be more wulnerzble to Plhds. Common
complications/ sdverse events described are defirium and incressed risks of falls'®.

fic there is a direct oomelation betessen polypharmacy and FIM, multiple screening
tools hawve been developed ower the years in order to aid physicians in ssfer
prescribing™.’.

The mioss widely used screening tool i the America Geriatric Society (AGS) Beers List
It consists of a list of criteria to guide prescribing practices smong older adults™"2. The
Beers list was developed in the United States in 1991 by Dr Beers e al in onder to
improve the care of nursing home residents by studying the isue of safe and
appropriate medications in the older adult®™. |t has been updated several times since
then with the latest update in 201975,

Thee Beeers List is segmented into tables with five main catezories. The first category
table incdudes medications which s best svoided by older adults in most
circumstanoes. The rationale for avoiding the drog dasses are individually explzined
in the table. The second @begory table indwdes medications which typically should
b= voided in elderly with oertain speaiied medioal conditions as potential dnag-
disease or drogs-syndrome intersctions may smmerbate the underdying diseass or
syridrome.  Specific drug-diseaze and drug-syndrome exacerbations related to the
specified medictions are rationalized in the table. The third QteEory table indudes
medications which should be vsed with coution in the dderly. The mtionsle for
cautions use of the individual drug dasses gre ssplained. The fourth Stemony table
imcludes combinations of drugs which should be awoided in elderly due to potentizlly
chnically important drug-drug inbemmchions. The increzsed risk for spedfic dlinical
events related to different drug combinations are retionalized in the mble. The fifth
pE-&



catezory t=hie indudes medications that require drsg dose sdjustment or drug
discontinuation based on renal functior. This table notate oreatinine dearance
[rrlfmin ) at which acbion is requined for each individual drgg as well as spedfic risks
associabed with individual drug wse belosw noted oneatinine dearance. Each of the five
taibles has an sdditonal cobumn for esch FIN S P dass where recommendations are
given if an individuzl drug [/ drog dass or drug combination should definitely be
avoided. This column note evpeption to the rule relzted o indridusl patients. All of
recommendations in the tables zre followed by columns detailing the indiidusl
guality of evidence [high-, moderate- and lovw-guality evidenos) and strength of the
recommendation [strong or weak)’.

Thee Besers List contzins not only presoiption drsgs but zlso over-the-coumter drugs. b
is imporiznt o note that the Beers oitenz should be used in oonjunction with both
the knowledge and eupertizse of the practitioner, a5 well a5 the individual needs of the
patient®. See Appendix A for the complete Beers Criteria.
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Sreening tools. other than the AGS Beers List, are zlso available.

Examples of other soreening tools:
» |Inapproprizte Presoibing in the Elderly Tool [IPET)
»  Mediction Appropriateness Indewx (R4AL)
= Soreening Tool for (Nder Person’s Presoriptions (STOPF)
= Soeening Tool to alert Docors to the Right Treatment (S5TART)
= PRISCUS |Latin for odd and venersble elderdy)
= it for the Aged (FORTA4*

IPET was developed by the Canadian Consensus Panel to set out sdverse drug
resctions and drug-disease relations®, STOPP/ START has been walidated in lreland snd
Britzin and has been used in other BEuropean countries. PRISCUS list is being used in
Germarny”. The MAl screening tool questions medictions in terms of their indicitions
rather than their sppropristenesst.

The main goal of these screening tools is to improve the cre of the eldery by reducing
their exposure to potentially inappropriate medications, 25 both an educationsl] tool
and quality messure®. For the purposes of this study we will be using the Beers List to
adertify PIRAL

A similar study rerarding polypharmacy and potential inappropriate presoribing in the
elderly was conducied at the Universitas Scsdemic Hospital Gerigtric Clinic in 2004,
Thee study nesults showed that 75 penoent of the study population fulfilled the oiteria
for pofyphanrmacy and 28 percent of the mediction was deemed inappropriate as per
the Beers criteria. Unfortunately the study was not submitted for publication.
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3 5Study question

What is the prevalence of-
a) Polpharmacy (== of 5 or mone presoiption dnes) in patients attending the
Geriztric outpatient dinic, Universitas Academic Hospitzl, Boemfontein
b Potemtially irspproprizte medications [PIM] prescribed ot the Geriatric
outpatient climic, Universitas Academic Hospital, Bloemfortein

4 Aim of study

# To determine the prevalenos of polypharmacy and potentially inappropriate
medication [Pl presoiption at the Geratric Clinic Universitas Sodemic
Hospital betaeen 1 Jaruary 2005 and 31 December 2018, Only drugs

presoibed chinoniclly for & 6 months conseortvely will be used o detenmine
polypharmacy- and MM presoiption prevalenos.

5 5Study objectives

= To determine the differenoe in pofypharmaoy prevalenoe betweesn age groups
{65 — 69 years, 70— 7d years, 75 — 79 years, 80 — 5L years, B5 — B8 years, = 90
years)

# To determine the difference in polypharmaoy prevalence betweeen elderly
male and female

# To identify the most common potentially inapproprizie medistions
chroniclly (& 6 months) presoribed between 1 lanuary 2005 and 31 December
2018

pE-9



B Methodology
6.1 5tudy design

This will be & retrospective desoriptive analytical Sody.

6.2 Study location and population

The study will be conducted 3t the Geriatric cutpetient dinic, Universitas &mdemic
Hospitzl, Bloemfontein. Study partidipants will be recuited from the Geriatric
outpatient dinic’s files. Each patient has & copy of their latest prescription, written by
the attending clinic physician, in theirindividuzl dinic file. Copies of chronic mediction
presoriptions of zll patients that sttended the Gerigbric outpatient clinic betwesn 1
Janugry 2015 and 31 December 2019 will be aralyzed for study eligibility. The
population size & estimated 2t spprowimately 100 — 150 potients.

6.3 5ampling

Ho sampling of the study population will be used. Chronic medicstion prescription
oopies of all patients that sttended the Geriatric Clinic betessen 1 lanuary J015 and
31 December 2019 will be included provided adherence to the indusion- and eadusion

itz

6.4 Inclzsion criv=riz
Copies of chronic medication prescriptions, written by the attending dinic physician,
of:
1. Patients that attended the Geratric ouwtpatient clinic, Universitas Academic
hospitzl, Bloemfontein, beteaseen 1 lanuary 2005 and 31 December 2019,
2. Patients aged 65 years and older.

3. Patients who recefve medication from the list of essential drug medicztions

(EDL) available in the stabe sacor.

. 10
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Should 3 prescription have & combination of drugs presaibed for different time pericds,
the prescription will be induded for evalustion but only data on drugs presoribed for 2 6
oonsenstive months will be captursd for anahysis.

6.5 Exclusion criteria
Copies of chronic mediction presoriptions, written by the attending diinic physican:
1 I the last dinic visit was prior to 1 Januery 2015, the potient will not be
included in the study.
2 No ooy of the duronic mediztion presoription aveilable in the dinicfile.

Patierts aged yvounger than 65 years.

4. Single drus prescrigtions whens the medicztion was presonibed fior bess than a
one-month period.

ju

5. Chronic mediztion prescriptions where the prescribed drugs are not avsilzbie
in stafe sechor.

6. Private pharmacy prescriptions.
E.6 M essurement

The data for this study will be retrospectively collectsd from the individusl dlinic files.
Climic files are avzilzble in Soning @binets in the Gerizthc outpatient dinic, Universitas
Sizdemic Hospitzl, Bloemfortein. The files of all patients will be evalusted in order to
idertify patients who attended the dinic betessen 1 January 2015 and 31 December
2018, Copies of the chronic medication prescriptions sre retzined in the patients’
individuzl diric file every time 2 new prescription is issued. Presoiption oopies will be
evaluzted for study particpation scopnding o the: indusion-and eadusion criveria. Only
the last presoription written during sbovwe mentioned time pericd will be used to oollec:
data. Demosraphic data that neads to be mllected indudes the chronological age of the
participant and the s

Polypharmaoy will be determined by noting down the number of chromically presoibed

meedications, presonibed z 6§ months conseoutively, fior each partidpant. We will use the
definition of fTee or more concurnent medi@tion presoription o identify polyphammaoy.
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Diata on PIK presmiption will be opllected under the fiollowing headings:

a] Plhs best awoided in most ciroemstanoes in older adults

bj Plhs to be used with cavtion in older adults

cj PIM combination drug prescription which @n lead to potentizlly dinically
important drup-drug interactions

dj Pihs that require drug dose adjustment f discontinuetion based on renal
function

Under each heading the unigue PR or PR dass, as identified by the 865 Beers list
riteriz, will be noted. Pressnce of PN prescription and PIM combination drug
prescaiption will be capfured viz & yes or No answer.

For my study | will only be evsluating medications that are available in the state sector
on the essential drug list (EDL). The most recent Free State EDL was obtzined from the
Universitas Academic Hospital pharmacy. Only data on PFIMs available on the EDL in
public sector will be captured.  Partidpants receiving medi@tion from private
pharmzdes, snd therefore Pihs available in private but not public sector zne exscluded
in this study.

& data oollection form was designed with the REDCzp™ [Resesnch Electronic Dets
Capture] software. Study data will be collected and manzged using the REDCap
database hosted at the University of the Free State. REDCap is & secure, web-based
software platform desizned to support data gture for reseanch studies,  providing

1} an imtuitive imterface for validated data capture; 2] awdit trails for trecking data
mznipulaton and export procedures; 3) automated export proosdures for seamless
data dowmloads to common statistical packages; and 4) prooedwres for data inbegration

and interopershility with external sources ;.
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The researcher will enter the datz in the dotzbase. The resesncher and study eader
will have full aooess to the study records ot all times during the data oollection period.

The dat= will be exported in Exod format for statistcl analyss.

6.7 Ermors in methodology

The filing system at the Geriztric Clinic opuld pose challenges during the oolledion of
dztz. Mizsing or incomplets copy of chronic mediction prescriptions might result in
difficulties collecting data.

6.5 Pilot Study

A pilot study will be conducted on 10 patient files to evzluate the feasibility of the dat
cheet. i no changes are made to the data sheet thess M patients will be induded in
the study.

7 Data analysis

Dat= analysis will be dore with the help of the Depariment of Biostatistics, University
of the Free State.

g Implementation of findings

This study will be done for gualification purposes.



3 Time Schedulea

Submiiszion to Health Scienees Becsaandh Ethics Committes | Mardh 2000

Approval from Free State Department of Health April 2030
etz oollection Botary 200
Dhat= anahysis June 32020
Wiriting of reporty’ artide June/Juhy 2000

10 Budget

Caosts for this research project will be ooeered by the res=ancher.

ltem Cost
Photooopies and sS=tionery R0
Cata R300
Total Costs R500
11 Ethics

The res=arch protocol will b= submitted fo the Health Sciences Resesrch Ethics
Committes [HSREC) a2t the Medicl Faculty of the University of the Free State for

review and spproval. Spproval to conduct the research study will also be obtained
from the Free State Department of Health before commendne with the study.

The patient records will be managed with confidentiality. Clinical records will not leave

the premises of the Geriatric Clinic at Universitas Academic Hospital. In order to

ersune oonfidentiality no identifizble informration will be captured on the datz shest.
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Appendix E: Data Collection Form

Confidential

Tihe prevaence of polypharmacy and ihe prescnption of poisshisiy mapproonate medicabions in b edderiy.

Data Sheet

Fage 1 at3

fecord 1D

ey 1 Male
) Female

Date of Birth

Date of last consultation

Age at last consultation (years)

Age groups ) B5-bY years
) T0-74 years
3 15149 years
) B0-B4. years
) B5-8Y years

{0 50 years or older

Number of prescribed medication at last consultation

Polypharmacy?

OF-03-2020 13:359

) Yes

projectredean org RE DCap"
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Confidential

Fage 2.af3

FIMs best avoided in most circumstances in older
adults (tick all applicable)

[ allergex {Chlorpheniramine)
O Fhergan (Fromethazine)

[ Buscopan {Hyoscyamine)

O Macrodantin (Mitrofurantoing
O Cardura (Doxazasind

[] Minipress (Prazosin]

[] Methyldopa

[] Digoxin (15t line rx of AF or HF)
[] Nifedipine, immediate release
[] Arnindanone

O Armnitriptyline

O Clamipramine

[] Antipsychotics (first and second generation)
[] Phenobarbital

[] Lorazepam

[] Deeazepam

[] Clorazepate

[] Dizgzepam

O Testosterone

O Premarin

[] Insulin, sliding scale

[] Glimepiride

[] Ghyburide (glikenclamide)

[] Metaclspramide [maxalon]
[ Proton pump inhibitors:

[ Aspirin =325 moiday

O Ibuprafen

O Indomethacin

[ Ketorolac, incl parenteral

[] Orphenadrine

[] Desmopressin

FiMs to be used with caution in older adults (tick
all applicable)

O Aspirin {for primary prevention of CVS disease and
colorectal ca)

O Carbamazepine (Tegretol)

[] Lasix (Furosemide]

[ ] Hydrochlorthiazide

[] Serotonin-norepinephrine reuptake inibitors (SNRIS)

[] Selective Serotonin reuptake inhibitors (S581s)

[] Tricyclic antidepressants (TCAs)

O Tramadol

O Bactrim

PIMS that require drug dose adjustment or
discontinuation based on renal function

O-03-2030 13:59

[] Spironolactone

[] Cymibalta (Duloxetine)
[] Lewetiracetam (Keppra)
[] Pregabalin

[] Tramadol

O Calchicine

prejecmicsnery REDCap
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Confidential

Fage 3af3

PIM combination drug prescription which can lead to potentially clinically important drug-drug

interactions

Angiotensin receptor blockers
[ARBARgiotensin-converting-en
zyme iinhibitors (ACE)
Opicids/Benzodiazepines
Opinids/Lyrica
Allerges/Phenergan

TCASSRISM A antipsychotics/an

tiepilepticsibenzosiopioids
combination of 3 or more)
orticosteroids/Non-steroidal

antiHinflamratery drug (NSAIDS)

Lithium/ACE

Lithium/Lasix

Cardura or Minipress) Lasix
Phenytoin/Bactrim

Warfarin/Macrolides|excl
Zithromax)

‘Warfarin/Bactrim
Warfarin/NSAIDs

F03-3020 13:35
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2019 American Geriatrics Society (AGS) Beers Criteria®’

Appendix F:

Table 1

2019 AGS Beers Criteria for Potentially Inappropriate Medication use in Older Adults
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Table 2

2019 AGS for PIM Use in Older Adults Due to Drug-Disease or Drug-

Syndrome Interactions That May Exacerbate the Disease or Syndrome
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Table 3

2019 AGS Beers Criteria for PIMs: Drugs To Be Used With Caution in Older Adults

Quality of Strength of
Drug(s) Rationale Recommendation Evidence Recommendation
Aspirin for primary prevention  Risk of major bleeding from aspirin Use with caution in Moderate  Strong
of cardiovascular disease increases markedly in older age. Several adults 270 years
and colorectal cancer studies suggest lack of net benefit when
used for primary prevention in older adult
with cardiovascular risk factors, but evidence
is not conclusive. Aspirin is generally
indicated for secondary prevention in older
adults with established cardiovascular
disease.
Dabigatran Increased risk of gastrointestinal bleeding Use with caution Moderate  Strong
Rivaroxaban compared with warfarin and reported rates for treatment of
with other direct oral anticoagulants when VTE or atrial
used for long-term treatment of VTE or atrial fibrillation in adults
fibrillation in adults 275 years. 275 years
Prasugrel Increased risk of bleeding in older adults; Use with caution in Moderate =~ Weak
benefit in highest-risk older adults (eg, those adults 275 years
with prior myocardial infarction or diabetes
mellitus) may offset risk when used for its
approved indication of acute coronary
syndrome to be managed with percutaneous
coronary intervention.
Antipsychotics May exacerbate or cause SIADH or Use with caution Moderate  Strong
Carbamazepine hyponatremia; monitor sodium level closely
Diuretics when starting or changing dosages in older
Mirtazapine adults
Oxcarbazepine
SNRIs
SSRIs
TCAs
Tramadol
Dextromethorphan/ Limited efficacy in patients with behavioral Use with caufion Moderate = Strong
quinidine symptoms of dementia (does not apply to
treatment of PBA). May increase risk of falls
and concems with clinically significant drug
interactions. Does not apply to treatment of
pseudobulbar affect.
Trimethoprim- Increased risk of hyperkalemia when used Use with caution in Low Strong
sulfamethoxazole concurrently with an ACEl or ARB in patients on ACEI
presence of decreased creatinine clearance or ARB and
decreased
creatinine
clearance

Abbreviatons: ACEL angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; PBA, pseudobulbar affect; SIADH, syndrome of inappro-
priate antidiuretic hormone secretion; SNRI, serotonin-norepine phrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antide-
pressant; VTE, venous thromboembolism.

*The primary target audience is the practicing clinician. The intentions of the criteria include (1) improving the selection of prescription drugs by clinicians
and patients; (2) evaluating patterns of drug use within populations; (3) educating clinicians and patients on proper drug usage; and (4) evaluating health-
outcome, quality-of-care, cost, and utlization data.
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Table 4

2019 AGS Beers Criteria for Potentially Clinically Important Drug-Drug Interactions That Should Be

Avoided in Older Adults
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Table 5

2019 AGS Beers Criteria for Medications That Should Be Avoided or Have Their Dosage

Reduced With Varying Levels of Kidney Function in Older Adults

Creatinine Clearance
Medication Class al Which Action Oual ity af Sirangth of
and Medication Required, ml/min Rationala Recommend ation Evidance Recommendation
Anti-infaciva
Ciprofiecacin =30 Incraased sk of CNS effacts Dosas usad to traat common Modearats Strang
(e, sai;res, confusion) and infections typically requira
fEndon rupture reduction whan Gl
=30 miLfmin
Tirime th oprim- =30 Incraased sk of worsaning of  Reduce dosa if Gl Modarats Strang
sulfamathoxaznls ranal function and hypadalamia 1520 mL/min
Avaoid if GrCl <15 miL/min
Cardiovascular
ar hamostasis
Amilarida =30 Incraased potassium and Awaid Modarats Strang
daoraasad sodium
Apiahan =25 Lack of evidance for afficacy Awraid Modearats Strang
and safety in patisnts with a
CriC1 <25 miL#min
Dabigatran =30 Lack of evidanca for afficacy Awvoid; dose adjustmant advised Modarats Strang
and safety in individuals with a  whan Gl =30 mLimin in the
GrC1 <30 miLsmin. Labal dosa presance of dnug-drug
for pafients with a CrZl intaracions
15-30 mL/min basad on
phamacokinatic data.
Duofetilida <60 T prolongation and forsada Raducea dosa if Gl Modearats Strang
da pointas 20-59 miLsmin
Avaid if Gl <20 mL'min
Edaxaban 1550 Lack of evidance of afficacy or  Reduce daosa if Gl Modarats Strang
<15 or =85 safety in patiants with a CrCl 15-50 miL/min
<30 miL/min HAvoid if Crl <15
ar =85 mlL‘min
Encxaparnin =30 Increased rsk of blaading Raduce dosa Modarats Strang
Fondaparinu: =30 Increased risk of bleading Awroid Modarata Strong
Rivaroxaban =50 Lack of efficacy or safety Manvahoular atrial fibrillaton: Modearats Strang
evidanca in patiants with a CriZl  reduca dosa if CrCl
<30 mil/min 15-50 mL/min; avoid if GrCl
<15 mL#min
Vanous thromboambolism
traatmant and for VTE
prophy axis with hip or knea
replacamant: avoid if CrZl
=30 miL/min
Spironolactona =30 Increased potassium Awroid Modarata Strong
Triamiarana =30 Increased polssium and Avaid Modaraia Strong
deceased sodium
Cantral nanous systam
and analgesics
Dol cecating =30 Incraased gastrointestinal Awaid Modearats Waak
adwarsa affects (nausea,
diamhaa)
Gahapantin =6l CMS advarsa effects Reduce dosa Moderata Strong
Lavetiracatam <80 CME advarsa effects Reduce dosa Modarata Strong
Pregabalin =60 CMS advarsa effacts Raduce dosa Modarats Strang
Tramadal =30 CNS advarsa effects Immediate raleasa: reduca Low Waak
dosa
Extandad raloasa: avoid
Gastrointesiinal
Cimafiding =50 Mantal status changas Raduce dosa Modearats Strang
Famotiding =50 Mental status changas Raduce dosa Modarats Strang
Mizatiding =50 Mantal status changas Raduce dosa Modearats Strang
Ranitidina =50 Mantal status changes Reduce dosa Moderata Strong
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Creatinine Clearance

OQualitysi  Stmngthof

Medication Class at Which Action
and Medication Requimd, mL/min Rationale Recommendation Evidence Recommendation
Hyperuricamia
Calchidne =30 Gastroiniestinal, Raduce dose; monitar for Modarate Stong
nauramuscular, bone manow advarsa affects
tomicity
Probanacid =30 Lass of effectivenass Avoid Modarata Stong

Abbreviations: CNS, eentral nervous sysemy; Crll, creatinine clearanes (FTc, carrected T interval; VTE, venous thromboembodism.
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Appendix G: South African Medical Journal (SAMJ) Submission Guidelines
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