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One of the great successes of modern medicine is that it has transformed relatively
acute causes of death (i.e. cardiovascular disease, organ failure and some cancers)
into chronic diseases. In the developed world, most people will now grow old and,
over decades, accumulate various chronic diseases before eventually succumbing
to a final illness. Older people in their final years are commonly prescribed
multiple medications to manage their chronic diseases. These medications may
ameliorate symptoms, prevent future adverse health events and extend life.
However, the use of multiple medications is also associated with higher risks of
side-effects, adverse drug-interactions, and adherence problems. Furthermore, as
older people become increasingly frail, the use of multiple medications may be
considered burdensome for them or even futile. For frail older patients taking
multiple medications, when does the scale shift from net benefit to net harm? If
declining health and death are unavoidable, it follows logically that there must
come a point when patients no longer benefit from certain chronic disease
therapies.

This thesis primarily attempts to address two important questions. Firstly,
how can we recognize when older people are approaching end-of-life? For such
people, a personalized approach that prioritizes comfort and symptom relief is
likely to be more appropriate than the pursuit of strict chronic disease targets.
Secondly, when attempting to address a frailer older person’s complex and
burdensome medication regimen, how do we separate essential medications from
those that are dispensable?

The thesis consists of seven chapters. The first chapter is an introduction,
divided into three sections: (i) what is deprescribing and why is it important? (ii)

recognizing when older people are approaching end-of-life; (iii) operationalizing
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deprescribing for older people approaching end-of-life. Chapter 2 describes the
application of a mortality prediction model, previously validated in North America,
to a cohort of hospitalized older adults in Ireland. Chapter 3 examines the
prevalence of potentially inappropriate prescribing in hospitalized older patients
who are in the last year of life. Chapter 4 compares the performance of two
structured deprescribing-decision tools using 100 standardized clinical cases.
Chapter 5 examines the effect of applying a novel and recently validated
deprescribing tool — STOPPFrail Criteria —to the medication regimens of frail,
older, hospitalized patients who are undergoing transition to long-term nursing
home care. A randomized controlled design is used to determine the impact of
STOPPFrail on the number of prescribed medications, a variety of healthcare
outcomes, quality of life and mortality. In chapter 6, applying information gathered
from the previous chapters, a new version of STOPPFrail is developed and
validated using modified Delphi methodology. Finally, in chapter 7, I discuss
questions arising from these studies and suggest topics for future research.

The thesis is presented in the form of a Publication-based Thesis. The
‘Methods’ and ‘Results’ sections of chapters 2, 3, 4 and 5 are largely unchanged
from how they are presented in respective peer-reviewed published papers; the
‘Introduction’ and ‘Discussion’ sections have been modified in certain instances to
improve the coherence of the thesis. PDF versions of published articles and

supplementary documents are presented in the appendices.
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“Medicine is not only a science, it is also an art. It does not consist of
compounding pills and plasters; it deals with the very processes of life, which must

be understood before they may be guided. *

Paracelsus
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CHAPTER 1

Introduction

23



1.1 WHAT IS DEPRESCRIBING AND WHY IS IT IMPORTANT?

1.1.1 Definition:
The term ‘deprescribing’ first appeared in the English literature in 2003.1
Woodward, in an early review article, outlined the principals of deprescribing.
These included:
I.  reviewing all current medications,
ii. identifying medications to be discontinued, substituted or reduced
iii.  planning a deprescribing regimen in partnership with the patient and

iv.  frequently reviewing and supporting the patient. 1

Since then, several new definitions have been proposed. 2-4 A 2015 systematic
review of the literature by Reeve et al. was conducted to determine whether a
standardized definition of deprescribing could be reached to inform future research
on the subject.s The most common characteristics of the various definitions were
used by the authors to develop a new definition:

“Deprescribing is the process of withdrawal of an inappropriate medication,
supervised by a health care professional with the goal of managing polypharmacy

and improving outcomes. ”

1.1.2 When is medication considered ‘inappropriate’?

It may be informative to firstly consider the concept of “appropriate” prescribing.
Parish, in his influential paper, discussed this concept in the context of limited
healthcare resources, and stated that prescribing is appropriate when it is safe,

effective and economic.s Cribb and Barber later expanded on this framework and
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suggested that the appropriateness of prescribing could be evaluated by considering
three overlapping domains:7

1. The drug has the right technical properties —broadly, this refers to the
efficacy and safety of the medication. Can the drug fulfil its goal of
benefitting the patient? Also, do the potential benefits of the drug outweigh
the potential risks? Important considerations here include other prescribed
drugs, co-morbidities and the prognosis of the patient.

2. The drug aims to fulfil the goals of the patient — Often the respective goals
of the physician and patient easily align, for example, in the prescribing of
analgesics for pain. Disease control (e.g. antihypertensive therapies) or
preventive medications (e.g. anticoagulants) do not usually make the patient
feel better and therefore it is important that the prescriber translates
‘technical’ goals into goals that are meaningful to the patient.7 Shared-
decision making is now widely advocated as the ideal model for treatment
decision-making and failure to elicit and address patients' individual
concerns contributes to treatment nonadherence.s-10 Generally a patient
wants to get better or remain well and this fact is the background against
which prescribing decisions are made. When a patient is approaching end-
of-life, achieving technical goals may be of limited or no benefit to the
patient, and it is more appropriate to place greater emphasis on important
patient-related goals (i.e. control of symptoms).

3. The drug serves the general good —the wider implications of prescribing
decisions also need to be considered. There are social, biological and
economic consequences of poor prescribing practices. A low threshold for

prescribing medicines to treat depressive or anxiety symptoms may
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medicalize aspects of normal life experience.11 Indiscriminate prescribing
of broad-spectrum antibiotics is a major contributor to the growing problem
of bacterial resistance. Finally, healthcare resources are limited and there is
an opportunity cost to interventions. The opportunity cost of prescribing an
ineffective or unsafe medication can be measured by the health benefits
(life years saved, quality adjusted life years [QALY's] gained) that could
have been achieved had the money been spent on an alternative intervention

or healthcare programme.12

Using this model, a medication could be considered inappropriate if it is not
effective or safe, if it does not aim to fulfil the treatment goals of the patient, or if it
does not serve ‘the general good’. Ethical and practical judgement is of course
necessary to weigh up competing considerations between these domains. For
example, any expectation of efficacy or value for money depends on the patient
adhering to the medication, and this is in itself, at least partly, contingent on the
drug having meaningful value to the patient. Likewise, if a patient approaching
end-of-life wishes to continue a medication (e.g. a benzodiazepine) despite
concerns about safety, it may be considered inappropriate and potentially unethical

to deprescribe the medication against the patient’s wishes.13

1.1.3 Polypharmacy

Polypharmacy refers to the concurrent use of multiple medications by an
individual. Various definitions are present in the literature but, most commonly,
polypharmacy refers to the use of five or more daily medications.14 In the United

States, 39% of adults aged 65 years or older take 5 or more daily medications.1s In
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Europe, almost 25% of nursing home residents take 10 or more daily
medications.1e

Polypharmacy is strongly associated with multimorbidity (i.e. two or more
chronic medical conditions in an individuali7). The prevalence of multimorbidity
increases steadily with age, and in developed countries, more than half of all adults
aged 65 years or older have three or more chronic conditions. 18,19 The
management of multimorbidity in older people is challenging. Chronic disease
treatment guidelines, which inform physician practice, are generally derived from
single disease randomized trials. These trials also commonly exclude frailer
multimorbid older individuals.2o Thus, when multiple treatment guidelines are
applied to multimorbid older adults, they commonly result in lengthy, problematic
prescriptions.2o-24 Figure 1.1 illustrates some of the difficulties associated with
uncritically applying several single-disease treatment guidelines to an older patient
with multimorbidity.

Polypharmacy is also likely to be driven by nonclinical factors. Available
evidence suggests that prescribing decisions are strongly influenced by the
expectations that patients bring to the consultation with their doctors.2s-29 For some
patients, more investigations and more treatment may be perceived as better care.3o
Perhaps an even more important determinant, however, is the perception that
doctors have of their patients’ expectations. In two large primary care studies
conducted in England and Australia, doctors’ perceptions of their patients’
expectations, rather than patients’ actual expectations, were the strongest predictor
of the decision to prescribe.31,32 Clinicians are often poor at detecting expectations
specific to the patient visit,s3 generally opt for doing rather than not doing in

response to health threats (the so-called “treatment imperative™),34,35 and

27



Figure 1.1:

patient with multimorbidity.

Problems associated with application of chronic disease guidelines a

Patient: 76-Year-Old Male

Medical History

Application of single-disease
NICE treatment guidelines
(First line recommended

Problems

NS

\|

drugs)
Type 2 diabetes mellitus NG28 General
- Adherence problems due to
Metformin
memory loss
Coronary artery disease
(history of myocardial
infarction)
CG172
Potential Drug-Disease
Heart failure with Aspirin Interactions
reduced ejection Atorvastatin .
. . . Risk of
fraction (symptomatic) Ramipril CKD lactic
Bisoprolol & metformin acidosis
Chronic kidney disease
(eGFR 38 ml/min/1.73
m2 CKD & Risk of
spironolactone hyperkalaemia
Dementia
NG106
Ramipril
Bisoprolol
. Furosemide

Spironolactone

Potential Drug-Drug

Interactions

Risk of
hyperkalaemia

Ramipril &
spironolactone

may sometimes favour the perceived efficiency of prescribing a medication over

spending additional time and effort explaining why it may not be necessary.29, 36

The enthusiasm for treatment on the part of doctors and patients reflects a

tendency to overestimate the benefits and underestimate the harms of medical

interventions.3o, 37,38 Thomas, in 1978, referred to this tendency as the “therapeutic

illusion”.39 He contended that “the patient who is made better with no treatment
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will also be made better with treatment”.39 When a patient is prescribed
unnecessary treatment and later gets better, the improvement serves to confirm to
the doctor and the patient that the correct course of action was taken (i.e.
confirmation bias). This creates a relationship between treatment and recovery that
is non-existent. When physicians, in particular, believe that the medications they
prescribe are more effective than they actually are, the result can be unnecessary
and costly care.

Inappropriate prescribing and polypharmacy in the context of ageing and
declining health pose three important problems. Firstly, patients are placed at an
increased risk of adverse drug reactions. Secondly, if treatments are unnecessary,
patients are subjected to complicated, burdensome treatment regimens. Thirdly,
inappropriate prescribing and polypharmacy are associated with increased

healthcare costs.

1.1.4 Adverse drug reactions

Adverse drug reactions (ADRs) are defined as ‘an appreciably harmful or
unpleasant reaction resulting from an intervention related to the intentional use of a
medicinal product, which predicts hazard from future administration and warrants
prevention or specific treatment, or alteration of the dosage regimen or withdrawal
of the product’.40 ADRs may be easy to recognize when the syndrome fits the
known adverse effect pattern of the drug (e.g. acute kidney injury or
gastrointestinal bleeding associated with non-steroidal anti-inflammatory drugs)
and there is a time relation between use of the drug and the occurrence of the
reaction. ADRs, however, can be difficult to recognize, particularly in older people

with complex medical issues, and may manifest as nonspecific symptoms such as
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fatigue, poor appetite, memory loss, impaired balance and constipation.s1
Unfortunately, these symptoms may be misinterpreted as representing new clinical
problems (prompting the prescription of new medications), or perhaps worse, may
be attributed to normal ageing.1s, 42

Older age, in addition to being accompanied by increased chronic disease
burden and complexity, is also associated with a range of physiological changes
that alter drug pharmacokinetics (i.e. absorption, distribution, metabolism, and
excretion) and pharmacodynamics (the effect of the drug on the organism). These
physiological changes, which may be enhanced by frailty and declining health,
place older people at increased risk of ADRs. Some of the important physiological
changes and their clinical implications are summarized in Tables 1.1 and 1.2.
Due to difficulties with detection, varying ADR definitions, as well as
inconsistencies in the application of rigorous standardized causality assessment
methods in prospective studies, accurate and reliable data about the true incidence
and consequences of ADRs in older people are limited.41 Best available evidence
indicates that approximately 5% -10% of hospital admissions involving older
adults are attributable to ADRs.43,44 Amongst hospitalized older adults, the
incidence of clinically significant ADRs ranges from 6.5% -21%.45-48 Evidence
from prospective studies indicate that ADRs prolong hospital admissionsss and are
an important cause of mortality in hospitalized older patients.ss, 49

There are no well-designed prospective studies examining ADR incidence
in older people approaching end-of-life. However, valuable ADR data are
available for nursing home residents who are generally representative of the frailest
population of older adults. The most important study is a prospective cohort study

involving 2916 nursing home residents in 18 nursing homes in Massachusetts who
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were observed for a mean of 9.9 months. so, 51 Adverse drug events (ADEs), defined
as injuries resulting from the use of a drug, were categorized as preventable (i.e.
related to errors in prescribing, dispensing, administration or monitoring) or non-
preventable (i.e. not related to errors in these steps). Potential events were reviewed
by two trained physicians and were included in the analysis only if an ADE was
considered ‘highly probable’. Overall, there were 546 ADEs during the observation
period which equated to a rate of 1.89 ADESs per 100 resident-months. The authors
of the study reported that, for an average-sized nursing home in the United States
(106 residents), this would amount to approximately 24 ADES per year.so
Importantly, the number of daily medications was also associated with an increased
risk of an ADE; the odds ratio (OR) associated with taking 5 to 6 medications
(versus <5 medications per day) was 2.0 (confidence interval [Cl] 1.2 -3.2); 7t0 8
medications, 2.8 (Cl, 1.7 -4.7); and 9 or more medications, 3.3 (CI, 1.9 -5.6).51 The
association of polypharmacy with increased ADR/ADE risk in nursing home
residents has also been demonstrated by other investigators.s2, 53

Overall, the literature indicates that polypharmacy is an important risk
factor for drug-related harm in older adults. ADRs seem to be particularly
important in the acute setting when transitions of care (potentially resulting in
prescribing errors), introduction of new medications (increased risk of prescribing
errors, drug-drug and drug-disease interactions) and acute illness (increased risk of

drug-disease interactions) render older people particularly vulnerable.
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Table 1.1:

Pharmacokinetic changes associated with ageing and declining

health
Changes in Additional Clinical implications
older adults changes that may

be important in
older adults
approaching end
of life

Absorption  Reduced gastric Reduced absorption of calcium, iron

acid secretion.ss and vitamin B12. This effect may be
further enhanced by the use of anti-
ulcer medications.

Distribution Relative Body composition Hydrophilic drugs (e.g. gentamicin,
reduction in total changes are likely  digoxin, ethanol) have smaller
body water and to be exaggerated volumes of distribution in older adults
muscle mass and  in older patients and therefore higher serum
a relative with frailty. concentrations. Increased serum
increase in body concentrations lead to an increase in
fat. Cachexia, which elimination which limits the

may be associated  importance of this effect. Lipophilic
Decreases in with terminal drugs (e.g. diazepam, lignocaine) have
albumin may be  conditions or larger volumes of distribution (lower
seen in older chronic serum concentrations) but may be
adults while a1- inflammation, is more difficult to clear.
acid associated with
glycoprotein is loss of equal The main factor determining drug
usually amounts of fatand  effect is its free concentration.
unchanged. muscle mass with Increased levels of unbound drug (i.e.
preservation in due to low albumin) lead to a
total body water.se  proportionate increase in elimination,
again, limiting the importance of this
Albumin may be effect.
very low in patients  Overall, alterations to body
Increased with terminal composition and serum drug-binding
permeability of conditions while a1 proteins, alone, are unlikely to have
the blood brain -acid glycoprotein  significant clinical implications in
barrier (BBB).ss  may increase. healthy older adults.ss, 57
Increased permeability of the BBB
may increase risk of neurological
ADRs.

Metabolism  Reduction in Frailty, Several ACE inhibitors (e.g. enalapril,
liver size and inflammation perindopril) are prodrugs and need to
blood flow.ss reduce phase | be activated in the liver. This
Reduced phase |  metabolism.sg, 60 activation may be impaired in older
metabolism patients, especially those with severe
(oxidation, Frailty may lead to  heart failure and liver congestion,
reduction, reduction in phase  leading to delays in onset of action. s4,
hydrolysis). Il metabolism.e1,62 63,64
Unchanged Bioavailability and half-life of certain
phase Il opioids (e.g. tramadol) may be
metabolism increased in patients with primary and
(glucuronidation, secondary liver tumours.ss
acetylation,
sulfation)
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respond and
recover from
acute insults)ss

Excretion Renal function GFR may be
reserve is reduced in older
reduced (reduced people with
capacity to advanced disease.

The majority of drugs and/or their
metabolites are excreted by the
kidneys.

Reductions in GFR may lead to drug
accumulation and toxicity.
Accumulation of drugs with a narrow
therapeutic index, such as gentamicin,
lithium and digoxin, may cause serious
adverse effects.ss

Frailty and cachexia are associated
with reduced muscle mass and,
therefore, serum creatinine and GFR
calculators may underestimate renal
impairment.e7

Legend: ACE = angiotensin converting enzyme; ADRs = adverse drug reactions; BBB =
blood brain barrier; GFR = glomerular filtration rate

Table 1.2:

Pharmacodynamic changes associated with ageing

Drugs with age-related increase in
pharmacodynamic effect

Drugs with age-related decrease in
pharmacodynamic effect

Drug Clinical Drug Clinical
implications implications
Anticholinergics | Risk of falls, Propranolol Reduced
cognitive decline, chronotropic
constipationes effectss
Benzodiazepines | Increased Furosemide Reduced peak
sedation, risk of diuretic response
falls, cognitive (i.e. higher doses
decliness required to
Morphine Increased achieve diuresis)s4
sedation,
enhanced
analgesic effectro
Neuroleptics Increased Isoprenaline Reduced inotropic
sedation, effectrs
anticholinergic
effectsn
Warfarin Increased
anticoagulant
effectr2
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1.1.5 Burden and futility of medications at the end of life
Morin et al. examined patterns of prescribing in the last year of life in a nationwide
longitudinal cohort study of 511,843 older adults in Sweden who died between
2007 and 2013.72 Between the 12:h» month and the final month before death, the
proportion of older adults with major polypharmacy (prescribed >10 regular
medications) rose from 30.2% to 47.2% and the mean (standard deviation [SD])
number of prescription drugs increased from 7.6 (4.4) to 9.6 (4.7). Even when
analgesic drugs were removed, the trend of increasing numbers of prescription
medications in the last year of life persisted. In the month before death, 53.8% of
patients were prescribed anti-thrombotics, 34.6% were taking supplements for
anaemia, 20% were prescribed calcium or potassium supplements, 35.1% were
prescribed gastric acid suppressants and 16.3% were prescribed lipid —lowering
agents.74 It is important to note that a significant proportion of these deaths may
have been unexpected, and high-level polypharmacy, in many cases, may have
been considered reasonable by attending physicians. However, several other
investigators, focussing on patients with advanced cancer and other life-limiting
illnesses, have also shown that low value medications are commonly prescribed at
end of life.7s-77

In a recent cross-sectional study of 5406 nursing home residents with
advanced dementia, Tija et al. reported that just over half of all residents were
prescribed at least one medication of questionable benefit.7s Cholinesterase
inhibitors (36.4%), memantine (25.2%) and lipid-lowering agents (22.4%) were the
most commonly prescribed of such questionable medications. Most of these
patients received between 5 and 15 medications daily.79 These findings are

important because nursing home residents with advanced dementia frequently have
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problems with dysphagia and aspiration and, therefore, drug administration, in
addition to being potentially futile, may also be burdensome or even harmful. so, s1

The concept of therapeutic futility is an important one in medicine.
Hippocrates wrote that physicians should “refuse to treat those who are
overmastered by their diseases, realizing that in such cases medicine is
powerless”.s2 The Oxford English Dictionary defines futile as “incapable of
producing any useful result; pointless”.s3 The word futile relates to a specific action
whereas futility refers to the relationship between an action and a specific goal. In
the medical context, therefore, futility could be defined as a “clinical action serving
no useful purpose in attaining a specified goal for a given patient.”s4

“No useful purpose”, however, implies that there is no possibility of
achieving a specified goal. There are always exceptions and some authors have
suggested defining futility as a less than 1%, 2% or 5% chance of success.ss, 86
These thresholds can also be expressed as the number needed to treat (i.e. the
number of patients that need to be treated for one patient to benefit [NNT]).
Defining futility as a 1%, 2% or 5% chance of success translates into an NNT of
100, 50 or 20, respectively. While attractive in terms of concreteness, these
thresholds need to be interpreted with caution. NNT figures are derived from
randomized controlled trials that usually exclude older patients with significant
frailty or advanced disease and reflect the chance of success for the “average”
patient with an average set of risk factors.21 Thus, applying RCT evidence to an
individual older patient with marked frailty or advanced disease could substantially
over- or underestimate chance of success for that individual. Even so, it is
instructive to note most patients do not benefit from preventive medications that

are commonly prescribed for them (Table 1.3).
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Table 1.3: Number needed to treat data for commonly prescribed preventive

therapy
Drug Specified outcome NNT for benefit
Statins Primary preventions? 217 (nonfatal MI)

Secondary prevention (heart disease,
treatment for 5 years)ss, s9

313 (nonfatal stroke)

83 (death)
39 (nonfatal MI)
125 (nonfatal stroke)

Bisphosphonates

Fracture prevention in

postmenopausal women with no
previous fracture (treatment for 3

years)9o, 91

Fracture prevention in

postmenopausal women with prior

No benefit

20 (vertebral fracture;
many of these

2 years)9s, 97

fracture or very low bone density subclinical)
(treatment for 3 years)oo, 91 100 (hip fracture)
Calcium and Fracture prevention in community No benefit
vitamin D dwelling older adultss2, 93
Fracture prevention in high risk 111 (hip fracture); no
older adults (residents in benefit with vitamin D
institutions)es alone
Aspirin Primary prevention (treatment for No benefit
6.6 years)ss
Secondary prevention (treatment for 333 (death)

77 (non-fatal MI)
200 (non-fatal stroke)

Legend: MI = myocardial infarction; NNT = number needed to treat

As shown in Table 1.3, RCT evidence indicates that 100 postmenopausal women

with a prior history of fracture would need to be treated for 3 years with a

bisphosphonate to prevent one hip fracture. 9o, 91 Treating 1000 patients for 3 years

will prevent 10 hip fractures which, even at this level, is likely to represent an

important public health intervention. However, when an older person is

approaching end-of-life, and care needs to be individualized, bisphosphonate

therapy may be considered a low-priority intervention.
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1.1.6 Costs associated with inappropriate prescribing

Morgan et al. measured the frequency of prescribing and cost of potentially
inappropriate medications (PIMs) dispensed to drug plan enrolees aged >65 years
in 6 provinces in Canada in 2013.98 PIMs were defined using the American
Geriatrics Society’s 2012 version of the Beers Criteria, an explicit list of
medications to be avoided or used with caution in older adults. Overall, 37% of
older people took one or more prescription Beers Criteria PIMs. Extrapolating from
these data, it was estimated that $419 million in total, or $75 per older Canadian,
was spent on PIMs in the community setting in 2013.98 In a similar study
conducted in Ireland by Cahir et al., PIM prescribing (defined by Screening Tool of
Older Peoples Prescriptions [STOPP]) was estimated to account for approximately
9% of the overall expenditure on pharmaceuticals in those aged >70 years. 99 Only
the direct cost associated with PIM prescribing, and not the consequences, was
measured in these studies.

Recently Formica et al. conducted a systematic review of observational
studies that evaluated the economic impact of preventable ADRSs.100 Only
observational studies in the United States and Europe were included. While limited
by heterogeneity in methods, outcome definitions and reporting, the review showed
that costs due to preventable ADRs in a hospital inpatient setting ranged from
€2,851 to a maximum of €9,015 while those in an outpatient setting ranged from

€174 to €8515 per patient.100
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1.2 RECOGNIZING WHEN OLDER PEOPLE ARE APPROACHING
END OF LIFE

1.2.1 Trajectories of disability in the last year of life

Glaser and Strauss in 1968 described three patterns of dying: 101 sudden,
unexpected deaths; expected deaths, both with a short and prolonged dying phase;
and entry-re-entry deaths, where individuals had recurrent hospital admissions in
the last months of life. More recently, these concepts have been expanded and
expressed as trajectories of disability in the last year of life. The most important
study examining these trajectories has been the Precipitating Events Project.102-104
This longitudinal study originally enrolled 754 community dwelling older persons
aged 70 years or older in the United States (US) between March 1998 and October
1999. In order to be eligible, participants had to be independent in 4 essential
activities of daily living (ADLS): washing, dressing, walking and transferring from
a chair to a standing position. Comprehensive home-based assessments were
completed at baseline and patients were followed prospectively with further
comprehensive assessments at 18-month intervals. Participants, or a designated
surrogate, had monthly telephone interviews primarily focussed on determining
participants’ abilities across the 4 ADLs. Clinically distinct trajectories of disability
in the last year of life were identified using a statistical method called trajectory
modelling, which is a form of latent class modelling. The most recent update from
this longitudinal study was in 2015 by which time 552 participants had died.104 In
the last year of life, six distinct trajectories of disability were identified (Figure
1.2): no disability, catastrophic disability, accelerated disability, progressively mild

disability, progressively severe disability, persistently severe disability.104
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Figure 1.2:  Trajectories of disability in the last year of life among 552 older

decedents.
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Values for ‘Severity of disability’ represent the mean number of disabled activities of daily living
(from 0 to 4). Black lines depict predicted trajectories, and companion lines depict observed
trajectories. I bars represent 95% confidence intervals for predicted disability scores.

Reproduced with permission.1os

Importantly, the results indicate that approximately 50% of older people need
assistance with basic ADL functioning 12 months prior to death. This finding has
also been reported in larger, albeit less rigorous, cohort studies.10s, 106 Of those who
were disability-free 12 months prior to death, one third remained disability-free,
while the remainder varied in terms of the timing and rate of development of
disability. Apart from advanced dementia, which was characterized by high levels
of disability throughout the last year of life, other common causes of death (i.e.
cancer, organ failure and frailty) did not follow a predictable disability trajectory.

103, 104
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1.2.1 Hospitalizations as a marker of declining health
The majority of people in the last year of life are admitted to hospital on at least
one occasion and, for many of these people, hospitalizations are frequent and
prolonged.107, 108 Goldbury et al. measured healthcare utilization amongst all adults
who died in a 12 month period in New South Wales, Australia.1io7 Of the 45,749
decedents, 82% were admitted to hospital in the last year of life, 24% had more
than 3 hospital admissions and 35% spent more than 30 days in hospital. Lyons and
Verne reported similar findings in England where 78% of people had at least one
hospital admission in the year before death and the mean length of stay in hospital
was 29.7 days.108

Because older people are frequently admitted to hospital in the year prior to
death, it follows then that there is an opportunity to identify people who have a
high one-year mortality risk. The value of identifying high risk patients is that
important discussions about values, priorities and goals of care can take place.
Amongst adults of all ages hospitalized with acute illness, 20%-28% will be
deceased within 1 year.109, 110 Important factors associated with an increased 1-year
mortality risk in hospitalized patients include increased age,109-111 impaired
functional status,111, 112 delirium,113 and low socioeconomic status.109

Impaired functional status, as well as ADL decline during hospitalization,
appears to be particularly important. Boyd et al. examined outcomes in the year
following discharge for older people with hospitalization associated disability.112
Compared with older people who were discharged from hospital with no change in
ADL functioning, those discharged with new or additional disability were
significantly more likely to be deceased at one year (41.3% versus 17.8%).112 In the

Precipitating Events Project, Gill et al. evaluated the role of intervening hospital
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admissions on the course of disability in the last year of life.104 All six disability
trajectories were closely matched by the monthly prevalence of hospital admissions
and these findings were confirmed using a set of multivariable models that adjusted
for several potential confounders.1i04 The results indicate that acute illness leading
to hospitalization plays a significant role in the disabling process at the end of life.
The results of these studies also suggest that new or additional disability associated
with hospitalization in an older person is often a sentinel event and should, perhaps,

prompt a discussion about goals of care.

1.2.3 Prognostic estimation

Prognostication relies upon an ability to accurately estimate survival. Prognostic
estimates may be formulated subjectively (i.e. clinician prediction) or objectively
(i.e. using prognostic models). Clinician prediction has the advantage of being
instantaneous and convenient, and while it may incorporate known prognostic
factors in its determination, accuracy will undoubtedly vary depending on the
knowledge, experience and personality of the clinician. Indeed, most studies have
found that clinicians generally give optimistic estimations of life expectancy.114-116
Christakis and Lamont described clinicians’ prognostic accuracy in terminally ill
patients. 115 In this study, 343 doctors provided survival estimates for 468
terminally ill patients at the time of hospice referral. Just 20% of predictions were
accurate (i.e. predicted survival rate within +33% of actual survival) and overall,
doctors overestimated survival by an average factor of 5.3. The most experienced
clinicians tended to be most accurate, while, counterintuitively, the longer the
duration of the doctor-patient relationship, the greater the likelihood of an

inaccurate prediction.i1s
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The accuracy of clinician prediction may depend on how the question the
question is asked.117- 118 As outlined, the temporal question — “how long will this
patient live?” —is likely to be associated with overly-optimistic predictions. The
surprise question asks the clinician “would you be surprised if this patient were to
die within the next (insert specific time frame; usually 12 months)?” 119 Of course,
the threshold for “surprise” will inevitably vary between healthcare professionals.
But, rather than being asked to provide an estimate of life expectancy, as in the
temporal question, the answer is binary (yes or no), and essentially functions as a
method of separating those with an intermediate-to-high probability of dying (the
clinician answers that he/she would not be surprised if the patient died within the
specified time period i.e. surprise question positive [SQ+]) from those with a low
probability of dying (the clinician would be surprised i.e. surprise question negative
[SQ-]). The surprise question is widely used as a method for identifying patients
who might benefit from hospice and palliative care.120, 121 Its accuracy was recently
assessed in two systematic reviews: Downar et al.122included studies where the
primary outcome (death) was measured at least 6 months after the surprise question
was asked; in contrast, White et al.123 included all studies that examined the use of
the surprise question, even those that used time scales as short as 7 days. Downar et
al.’s review demonstrated that the surprise question has better discrimination for
patients with cancer that those patients with non-cancer illnesses (concordance [c]
statistic 0.83 versus 0.77). The pooled accuracy for White et al.’s review was 0.75.
While, the reviews showed that the surprise question will lead to the detection of
many ‘false positives’, this simple method appears to be very effective at excluding
patients with longer survival times (negative predictive value >90% in both

reviews). Overall, it seems that the surprise question has value as part of a wider
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prognostic assessment and, in particular, may be helpful in excluding patients who
are not necessarily approaching end of life.

Multiple prognostic models have been developed in recent years to predict
mortality risk in older people. The quality and limitations of non-disease-specific
prognostic models for older people were evaluated in 2012 systematic review by
Yourman et al.124 The authors concluded that there was insufficient evidence to
recommend any of the 16 models that met the study requirements for clinical use.
Very few of the indices had been tested in terms of transportability (i.e. tested in
different patients, in different geographical regions, at different times). Of
particular concern was the fact that just two of the indices had been validated by
investigators who were not involved in the development of the same indices.

Since that review, two important prognostic models have been developed
and validated. The first is the Hospital patient One-year Mortality Risk (HOMR)
model which uses administrative data to predict one-year mortality risk in
hospitalized adults aged 18 years and older. 125, 126 It was developed and validated
in over 3 million hospitalized adult (i.e. >18 years) non-psychiatric patients in
Canada and the United States. The HOMR model was highly discriminative, with a
c statistic ranging from 0.89 to 0.92. The HOMR model has not been validated in
an exclusively older hospitalized population nor has it been externally validated by
independent investigators not involved in its development. The second recently
developed prognostic model, the Q-Mortality risk algorithm, uses routinely
collected primary care data to predict 1-year mortality risk in older community
dwelling adults. 127 It was developed and validated using data from almost 2 million

patients in the United Kingdom and was shown to be highly discriminative (c
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statistic 0.85). Similar to the HOMR model, the Q-mortality risk algorithm has yet

to be independently validated.

1.2.4 Frailty status and risk of death

Frailty is broadly characterized as a late-life vulnerability to adverse health
outcomes 128-131 A single operational definition of frailty has yet to gain widespread
acceptance among experts primarily because there has been a proliferation of
frailty measurement tools with differing conceptual bases in the medical literature
in the last 2 decades. The two conceptual models that have been most cited in the
literature, and therefore merit particular attention, are the frailty phenotype (FP)
and the frailty index (FI).

The FP, developed by Fried et al., recognizes frailty as a distinct clinical
syndrome that commonly, though not always, overlaps with disability and co-
morbidity.131 The core characteristics of the phenotype were first identified and
validated in 2001 through a consensus survey of 62 geriatricians and then
operationalized in the Cardiovascular Health Study, a large-cohort study of over
5,300 community-dwelling older men and women in the United States.132 An
individual is considered frail if he or she meets three of the following five criteria:
(i) weakness as measured by low grip strength, (ii) slow walking speed, (iii) low
level of physical activity, (iv) low energy or self-reported exhaustion, and (v)
unintentional weight loss. Individuals who meet one or two criteria are classified as
pre-frail while those who meet none of the criteria are considered non-frail. The
relevant thresholds for each of these measurements are shown in Table 1.4.

The FI, developed by Rockwood et al., conceptualizes frailty as an

accumulation of health deficits over the course of one’s life.133, 134 Health deficits
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are defined by clinical symptoms, signs, diseases, disability, laboratory,
radiological or electrocardiographic abnormalities or social characteristics. Frailty
is then measured by dividing the number of health deficits present by the number
of health deficits measured. Therefore, a person with 8 deficits out of 40 measured
has a frailty index of 0.20. In general, health deficits should be acquired, age-
related and associated with adverse outcomes.133 The number (usually 30 to 70
items) and type of deficits measured can vary depending on the population studied

but the construction of the index should follow established guidelines.13s

Table 1.4:  The Frailty Phenotype

Frailty Phenotype Measurement
Criteria
Weakness Grip strength: lowest 20% (by sex, body mass
index)
Slowness Walking time/ 15 feet: slowest 20% (by sex, height)
Low level of physical Kcal/ week: lowest 20%
activity
Males: 383 Kcal/week; Females 270 Kcal/week
Exhaustion; poor “Exhaustion” (self-report)
endurance
Weight loss > 101b (4.5kg) lost unintentionally in prior year

A recent systematic review and meta-analysis of 19 studies indicated that the FI
was a significant predictor of mortality, with higher FI scores associated with a
significantly higher mortality risk.13s Indeed, in head-to-head comparisons, the Fl
has been shown to be superior to the FP in predicting mortality in older people.137,
138 However, the FI has certain inherent limitations. In addition to limited face
validity for practicing clinicians, counting deficits is likely to be onerous and

impractical in routine clinical practice. Recognizing this, Rockwood et al.
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developed the Clinical Frailty Scale (CFS; see Figure 1.3).139 Here, the care
provider assigns a frailty score ranging from 1 (very fit) to 9 (terminally ill) using a
decision support chart with succinct, clear descriptors for each of the nine levels of
frailty. Clinical judgement is required of the care provider to assign the appropriate
score. The CFS has been shown to correlate very closely with the FI in terms of
predicting adverse outcomes in older people including institutionalization and
death.139 In recent studies by Ritt et al., the performance of the CFS when used to
predict 1-year mortality in 307 older hospitalized patients exceeded that of the Fl,
several other frailty measurement tools, and also measures of co-morbidity burden
and dependency.14o, 141

The use of the CFS to identify older people who are approaching end-of-life
is appealing because of its ease of use, good face validity and strong predictive
performance. However, it is a graded tool designed to identify people who are at
risk of a range of clinical outcomes (e.g. falls, dependency, institutionalization,
complications related to invasive procedures etc.) in addition to risk of death.
Successive scores on the scale are defined in terms of increasing disability and this
may be a limitation if it is to be used to identify people approaching end-of-life.
Longitudinal studies indicate that approximately half of all disability develops
slowly and progressively in association with advancing age and severity of disease;
the remainder develops rapidly in association with acute events such as stroke or
trauma.142 A patient who develops acute severe disability due to trauma may be
relatively stable in other physiological systems and therefore may have a low short-

term risk of death despite a high score on the CFS.
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Figure 1.3:
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Clinical Frailty Scale*

| Very Fit — People who are robust, active, energetic
and motivated. These people commonly exercise
regularly. They are among the fittest for their age.

2 Well - People who have no active disease
symptoms but are less fit than category |. Often, they
exercise or are very active occasionally, e.g. seasonally.

3 Managing Well — People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

4 Vulnerable — While not dependent on others for
daily help, often symptoms limit activities. A common
complaint is being “slowed up”, and/or being tired
during the day.

5 Mildly Frail — These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica-
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

6 Moderately Frail — People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

The Clinical Frailty Scale®*® (reproduced with permission)

7 Severely Frail - Completely dependent for
personal care, from whatever cause (physical or
cognitive). Even so, they seem stable and not at
high risk of dying (within ~ 6 months).

8 Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could

I not recover even from a minor iliness.

9.Terminally Il - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetting the
details of a recent event, though still remembering the event itself,
repeating the same question/story and social withdrawal.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting,

In severe dementia, they cannot do personal care without help.
* |. Canadian Study on Health & Aging, Revised 2008,

2.K Rockwood et al, A global clinical measure of fitness and
fraitty in elderly people. CMA] 2005;173:489-495,
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1.3 OPERATIONALIZING DEPRESCRIBING FOR OLDER PEOPLE
APPROACHING END OF LIFE

1.3.1 Identifying medications to be deprescribed

In addition to NNT, Holmes et al. suggest incorporating time to benefit (TTB) and
time to harm (TTH) data into deprescribing decisions.143 TTB refers to the time
that a statistically significant benefit was observed in trials of people receiving a
particular drug compared to an appropriate control group.143 Similarly, TTH is the
time period that elapses before a statistically significant adverse effect of a
treatment occurs in the treatment group compared to the control group.143 Using all
this information for any particular drug and comparing it with an estimate of the
patient’s remaining life expectancy, the authors postulate that a better estimate of
net benefit (or net harm) can be made.143 The approach has clear limitations: firstly,
drug data are derived from trials that generally exclude older patients approaching
end-of-life and therefore may have limited applicability;21 secondly, as discussed,
estimates of remaining life expectancy are commonly inaccurate;114-116 thirdly, the
approach is likely to be time-consuming in a clinical setting. In light of these
complexities, several tools have been developed in recent years to support
clinicians with deprescribing decisions in older people approaching end of life.
These tools can broadly be categorized as implicit (judgement-based) or explicit
(criterion-based).

The two most prominent implicit deprescribing tools in the medical
literature are the Geriatric-Palliative algorithm (Figure 1.4)144 and the
deprescribing algorithm proposed by Scott et al. (Figure 1.5).145 Both tools require
the user to answer a series of questions about each individual medication in the
patient’s drug regimen. While comprehensive and patient-centred, the outcome of

applying such algorithms will depend on the knowledge, experience and attitudes
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of the user. Judgement is required: the user is not provided with resources or
decision aids to estimate treatment benefit-harm trade-offs in individual patients.
The use of implicit medication assessment tools such as these, in general, is time-
consuming, and is likely to result in variations in practice between physicians; for

these reasons integration into routine clinical practice has been very limited.146

Figure 1.4:  The Geriatric-Palliative algorithm

An evidence-based consensus exists for using the drug

Yes for the indication given in its current dosing rate, in
the patient’s age group and disability level, and the
benefit outweighs all possible known adverse effects

No/Not sure

No
Indication seems valid and relevant in this

patient’s age group and disability level

A 4
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Yes

Do the known possible adverse reactions
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Figure 1.5:  Scott er al. ’s deprescribing algorithm. Each medication is

individually assessed using the decision tree shown below.

1. No benefit

Significant toxicity OR no indication OR obvious
contraindication OR cascade prescribing?

I -

2. Harm outweighs benefit
Adverse effects outweigh symptomatic effect or
potential future benefits?

lNo

3. Symptom or disease drugs
Symptoms stable or non-existent?

No

\4

4. Preventive drugs
Potential benefit unlikely to be realized because of
limited life expectancy?

lNo

Continue drug therapy

STOPPFrail (Screening Tool of Older Persons Prescriptions in Frail adults with
limited life expectancy; figure 1.6) criteria were published in 2017 and consist of

27 mostly explicit indicators to assist physicians with deprescribing decisions in



frail older individuals with poor 1 year survival prognosis.i47 The criteria were
created following a literature appraisal and two rounds of Delphi consensus
validation involving 17 panellists with expertise in geriatric medicine, clinical
pharmacology, palliative medicine, general practice and psychiatry. Of the 27
indicators, 26 are explicit (i.e. clearly defined statements highlighting the
potentially inappropriate use of particular drug/ drug classes in a particular clinical
situation) and one is implicit (i.e. Criterion A2: Stop any drug without a clear
clinical indication). The criteria are organized according to physiological systems
and are designed to be used by physicians of all disciplines who commonly provide
care for frailer older people. The inter-rater reliability of STOPPFrail in a recent
study was shown to be substantial (mean kappa 0.76 + 0.6) when evaluated among
general practitioners, geriatricians and palliative care physicians using theoretical
test cases.14s This suggests that STOPPFrail-guided deprescribing, as an
intervention, is likely to be reproducible in different settings. However,
STOPPFrail has important limitations. Firstly, it is unclear how prevalent the
prescribing of the listed medications is amongst older frailer adults and whether
discontinuation would result in important patient-related outcomes. Secondly, the
user is not prompted to explore symptoms such as poor appetite, nausea, altered
bowel habit, sedation and gait disturbance, which could represent the adverse
effects of prescribed drugs. Finally, shared decision making is not emphasized in

the deprescribing process.
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Figure 1.6:  STOPPFrail Criteria

STOPPFrail is a list of potentially
inappropriate prescribing
indicators designed to assist physicians with
stopping such medications in older patients
(> 65 years) who meet ALL of the criteria
listed below:
1) End-stage irreversible
pathology
2) Poor one-year survival
prognosis
3) Severe functional or severe
cognitive impairment or
both
4) Symptom control is the
priority rather than
prevention of disease
progression

The decision to prescribe/not prescribe
medications to the patient, should also be
influenced by the following issues:
1) Drug adherence/compliance is
difficult
2) Administration of the
medication is challenging
3) Monitoring of the medication
effect is challenging
4) Drug adherence/ compliance is
difficult

Section A: General
Al: Any drug that the patient persistently fails
to take or tolerate despite adequate education
and consideration of all appropriate
formulations.
A2: Any drug without clear clinical indication.

Section B: Cardiology system
B1. Lipid lowering therapies (statins,
ezetimibe, bile acid sequestrants, fibrates,
nicotinic acid and acipimox)
These medications need to be prescribed for a
long duration to be of benefit. For short-term
use, the risk of adverse drug events (ADES)
outweighs the potential benefits
B2. Alpha-blockers for hypertension
Stringent blood pressure control is not required
in very frail older people. Alpha blockers in
particular can cause marked vasodilatation,
which can result in marked postural
hypotension, falls and injuries

Section C: Coagulation system
C1: Anti-platelets
Avoid anti-platelet agents for primary (as
distinct from secondary) cardiovascular
prevention (no evidence of benefit)

Section D: Central Nervous System
D1. Neuroleptic antipsychotics
Aim to reduce dose and discontinue these drugs
in patients taking them for longer than 12 weeks
if there are no current clinical features of
behavioural and psychiatric symptoms of
dementia (BPSD)
D2: Memantine
Discontinue and monitor in patients with
moderate to severe dementia, unless
memantine has clearly improved BPSD
(specifically in frail patients who meet the
criteria above)

Section G: Musculoskeletal System

G1: Calcium supplementation

Unlikely to be of any benefit in the short term
G2: Anti-resorptive/bone anabolic drugs_ FOR
OSTEOPOROQSIS (bisphosphonates, strontium,
teriparatide, denosumab)

G3. Selective Estrogen Receptor Modulators
(SERMSs) for osteoporosis

Benefits unlikely to be achieved within 1 year,
increased short-intermediate term risk of
associated ADEs particularly venous
thromboembolism and stroke

G4. Long-term oral NSAIDs

Increased risk of side effects (peptic ulcer disease,
bleeding, worsening heart failure etc.) when taken
regularly for > 2 months

G5. Long-term oral steroids

Increased risk of side effects (peptic ulcer disease
etc.) when taken regularly for > 2 months.
Consider careful dose reduction and
discontinuation

Section H: Urogenital System
H1. 5-alpha reductase inhibitors
No benefit with long term urinary bladder
catheterisation
H2. Alpha blockers
No benefit with long term urinary bladder
catheterisation
H3. Muscarinic antagonists
No benefit with long term urinary bladder
catheterisation, unless clear history of painful
detrusor hyperactivity

Section |: Endocrine System
11. Diabetic oral agents
Aim for monotherapy. Target of HbAlc
<8%/64mmol/mol. Stringent glycaemic control is
unnecessary
12. ACE-Inhibitors for diabetes
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Section E: Gastrointestinal System
E1. Proton Pump Inhibitors
Proton Pump Inhibitors at full therapeutic dose
> 8/52, unless persistent dyspeptic symptoms at
lower maintenance dose
E2: H2 receptor antagonist
H2 receptor antagonist at full therapeutic dose
for > 8/52, unless persistent dyspeptic
symptoms at lower maintenance dose
E3. Gastrointestinal antispasmodics
Regular daily prescription of gastrointestinal
antispasmodics agents unless the patient has
frequent relapse of colic symptoms because of
high risk of anti-cholinergic side effects

Section F: Respiratory System
F1. Theophylline.
This drug has a narrow therapeutic index,
requires monitoring of serum levels and
interacts with other commonly prescribed drugs
putting patients at an increased risk of ADEs
F2. Leukotriene antagonists (Montelukast,
Zafirlukast)
These drugs have no proven role in COPD, they
are indicated only in asthma (50)

Stop where prescribed only for prevention and
treatment of diabetic nephropathy. There is no
clear benefit in older people with advanced frailty
with poor survival prognosis

13. Angiotensin Receptor Blockers (ARBS)
Stop where prescribed only for prevention and
treatment of diabetic nephropathy. There is no
clear benefit in older people with advanced frailty
with poor survival prognosis

14. Systemic oestrogens for menopausal
symptoms

Increases risk of stroke and VTE disease.
Discontinue and only consider recommencing if
recurrence of symptoms

Section J: Miscellaneous
J1. Multi-vitamin combination supplements
Discontinue when prescribed for prophylaxis
rather than treatment
J2. Nutritional supplements (other than
vitamins)
Discontinue when prescribed for prophylaxis
rather than treatment
J3: Prophylactic Antibiotics
No firm evidence for prophylactic antibiotics to
prevent recurrent cellulitis or UTIs

Disclaimer (STOPPFrail)

Whilst every effort has been made to ensure that the potentially inappropriate prescribing
criteria listed in STOPPFrail are accurate and evidence-based, it is emphasized that the final
decision to avoid or initiate any drug referred to in these criteria rests entirely with the
prescriber. It is also to be noted that the evidence base underlying certain criteria in
STOPPFrail may change after the time of publication of these criteria. Therefore, it is advisable
that prescribing decisions should take account of current published evidence in support of or
against the use of drugs or drug classes described in STOPPFrail.

1.3.2 Shared decision-making

Shared decision making involves the sharing of information between the patient

and physician, building consensus about preferred treatments and their rationale,

and then reaching agreement on the treatment to be implemented.s Patient

involvement in healthcare decisions is a key component of patient-centred care.149

When patients engage in shared decision making, they feel more knowledgeable,

better informed and clearer about their values.1so Furthermore, patients are more

likely to choose more conservative options when they engage in shared decision

making.1s0 There is also evidence that patients prefer to participate in medical

decision making. A recent systematic review of peer reviewed journal articles
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found that, in 63% of articles most patients expressed a wish to actively participate
in decisions around their treatment.1s1

Qualitative studies have indicated that clinicians are often reluctant to
initiate discussions about deprescribing with older people, believing that they
would resist having their medications discontinued or that they would interpret
deprescribing as withdrawing of care or “giving up” on active treatment.152, 153
These perceptions, however, have not been borne out in patient-focussed
research.1ss, 155 Reeve et al. recently examined attitudes of older people towards
deprescribing in a nationally representative sample of Medicare beneficiaries in the
United States.1s4 In this study, 92% of people indicated a willingness to discontinue
one or more of their medications if their physician said it was possible and
appropriate to do so, and 66% reported a desire to reduce the number of
medications that they were taking. The greatest predictor of willingness to
deprescribe was the taking 6 or more daily medications.is4 The results are
important for clinical decision-making and suggest that physicians can be reassured
that broaching the topic of deprescribing with their older patients is generally
acceptable to them.

In that same study, Reeve et al. suggested that clinicians could initiate
discussions about deprescribing by explaining that “benefits and risks (of
medications) can change over time” and that, therefore, some long-term
medications may no longer be necessary in some older patients.is4 For patients
approaching end of life however, deprescribing decisions may form part of a wider
discussion around goals of care. Indeed, communication around goals of care is a
central element in ensuring that patients receive the care that they want, in

alleviating anxiety, and in supporting patients’ families.1s6-158 While patients expect
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their physician to initiate discussions about goals of care and end of life
preferences,1s9 in reality physicians often do not approach these discussions until
late in the course of older patients’ final illness. Mack et al., in a large prospective
cohort study of patients with metastatic colorectal and lung cancer, found that the
initial conversations around end-of-life care took place an average of 33 days
before death.160 These findings are significant because patients who are not aware
that they are approaching end of life may overuse treatments of limited benefit (i.e.
preventive medications) and underuse services that support quality of life (e.g.
specialist palliative care, psychosocial and spiritual support).1e1, 162

Decisions about medications represent just one aspect of the many
decisions that patients and their physicians face when they discuss goals of care
and usually other aspects of the discussion take priority. For this reason, a focus on
the patient’s values, such as whether the patient favours a primary focus on
extending life or a primary focus on palliation may be more worthwhile than
concentrating on the merits of individual therapies.1s2, 163 Some patients may desire
more detailed information and, in general, the discussion should be tailored to the
patient’s level of knowledge about their overall condition and information
preferences.i62 While withdrawal of certain treatments may be recommended,
commitment to supporting patients through their illness should be re-emphasized.

164

55



1.4  EVIDENCE OF EFFICACY FOR DEPRESCRIBING

Two recent systematic reviews examined the impact of deprescribing interventions
on prescribing and clinical outcomes.1es, 166 Thillainadesan et al.165 focussed on
older hospitalized patients (i.e. >65 years old) while Dills et al.166 included adult
patients aged >18 years old in outpatient, assisted living, nursing home and acute
care settings. Only RCTs were included. Both reviews concluded that
deprescribing interventions can reduce medication burden but evidence of a
positive impact on important clinical outcomes such as ADRs, falls,
rehospitalisation, quality of life and mortality is weak and of low quality.

There is very limited high-quality evidence evaluating the impact of
deprescribing specifically in older people approaching end of life. Kutner et al., in
a multicentre unblinded randomized trial, examined the safety and clinical
implications of discontinuing statin drugs for patients with advanced disease and
limited prognosis.i67 The ‘surprise question’,119 as well as evidence of recent
functional decline, was used to identify eligible patients. In total, 381 patients were
included in the study. There were no significant difference in mortality or
cardiovascular events between the intervention and control group at 60 days but
quality of life (QoL) was better in the patients who discontinued statin therapy.
While the difference in QoL scores was statistically significant, the difference was
small (mean McGill QoL score 7.11 versus 6.85; p = 0.04) and, therefore, of
uncertain clinical relevance.167

At the time of writing this thesis, there are no other RCTs of deprescribing
interventions involving older people approaching end of life. However, various
medication optimization interventions have been tested in nursing home residents.

Because nursing home residents usually represent an older, frailer population and
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because the median time from admission to a nursing home to death generally
ranges from 5 to 15 months, these data are likely to be relevant.ies, 169 A 2016
Cochrane review evaluated RCTs of medication optimization interventions in
nursing home residents.17o Overall, 12 studies involving 10,953 residents in 355
nursing homes in ten countries were included. In five of the studies, interventions
resulted in improvements in measures of prescribing quality. Overall, however,
there was no clear evidence of benefit with respect to reducing adverse drug
reactions or mortality.170

Most interventions in these studies involved a pharmacist and/or a
physician conducting a formal medication review. Identifying deprescribing
targets, as discussed, is complex and healthcare professionals will vary in their
assessment of the importance and appropriateness of medications.171, 172 Therefore,
structured interventions, which can be reproduced in different settings, are
preferable.17z The Geriatric —Palliative algorithm and Scott’s algorithm described
earlier have both been evaluated in the nursing home setting: these studies are
summarized in Table 1.5.174, 175 While both interventions significantly reduced the
number of medications in intervention patients, the Geriatric-Palliative algorithm
was also associated with a significant reduction in mortality and acute hospital
transfers.17s However, these outcomes should be interpreted with caution. This was
not a randomized controlled trial and the process of allocating participants to the
intervention and control groups was not well described suggesting a high risk of

bias.
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Table 1.5:

and the Geriatric-Palliative algorithm

Characteristics of studies involving Scott’s deprescribing algorithm

Study Intervention Design  Population  Outcomes Results
measured
Potter et  Scott’s RCT Nursing Primary: Mean change
al., algorithm home change in in number of
2016174 residents. number of medications -
medications 19+4.1in
intervention
: . group
EO.I I(ljw 95 patients compared with
p: (47 Secondary: +01+35in
year intervention  mortality, falls, coﬁtral giroup
patients; 48  fractures, '
control unplanned
patients) hospital
presentations, No
cognitive statistically
) status, significant
Mean age: functional differences
85 status, QOL, between
sleep groups for
secondary
outcomes.
Garfinkel Geriatric — Case Nursing Change in Mean of 2.8
etal., Palliative control  home number of medications
2007175 algorithm study residents medications discontinued
in the
intervention
Follow- 190 patients  Mortality group.
up: 1 (119
year intervention
patients; 71 Mortality 45%
control Unpl_anned in control
patients) hospital . group vs 21%
presentations in intervention
group
(p<0.001)

Transfers to
acute hospital
30% in control
group vs
11.8% in the
intervention
group
(p<0.002)

Legend: QOL = quality of life; RCT = randomized controlled trial
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1.5 CONCLUSION

Older people with multimorbidity and frailty are amongst the highest consumers of
prescription medications. While it may be possible to justify individual drugs on
the basis of medical indication, the cumulative effect of multiple medications may
result in net harm to the patient. The pharmacotherapy evidence base has serious
limitations when applied to frail multi-morbid older people and, as older people
enter the final phase of life, polypharmacy may be associated with unnecessary
burden, adverse drug reactions and increased healthcare costs.

An acute hospital admission in an older person often signals a change in
survival trajectory and therefore could serve as a trigger to review medications and
goals of care. As discussed, approximately one-in-four older adults admitted to
hospital with acute illness will be deceased within a year. 109, 110 The challenge for
clinicians is to distinguish between those who are likely to regain health and those
who are in irreversible decline. In this regard, the HOMR model appears promising
but requires independent validation in an older hospitalized sample.

The last year of life for many older people is a period of high symptom
burden with frequent and prolonged hospital admissions. It follows then that the
last year of life is also likely to be a period of high medication burden, especially
during periods of acute illness. To date, this has not been demonstrated in any
clinical study. If shown to be true, it reinforces the value of conducting a formal
medication review for frail older people when they present to hospital with acute
illness. The goal of such a review would be to strike a balance between high quality
evidence-based care and burdensome and potentially harmful polypharmacy.

Identifying deprescribing targets is challenging, especially in multimorbid

older adults who are at high risk of clinical deterioration. The use of explicit
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deprescribing criteria (e.g. STOPPFrail) is appealing because it could simplify the
process of deprescribing for physicians of different disciplines, who do not
necessarily have expertise in geriatric pharmacotherapy. However, at this point, it
is unclear whether STOPPFrail criteria are comprehensive enough to be considered
a reasonable alternative to specialist medication review. In addition, up to now,
there have been no randomized controlled trials using STOPPFrail criteria as an
intervention tool. Therefore, it is uncertain whether application of STOPPFrail
criteria can reduce medication burden for frail older people without adversely
affecting clinical outcomes.

In subsequent chapters, through a series of original studies, | will attempt to

address some of these key issues.
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CHAPTER 2
Predicting one-year risk of death in older hospitalized patients: external

independent validation and update of the Hospital-patient One-year Mortality Risk
(HOMR) model

61



2.1 INTRODUCTION

An important principle when caring for an older person with frailty and multi-
morbidity is to align treatments and interventions to the patient’s condition,
preferences, and prognosis.1ze When life expectancy is limited, interventions to
optimize quality of life may be prioritized over invasive procedures and potentially
futile treatments. Patient-centred discussions about goals of care and, indeed,
decisions about the deprescribing of long-term medications, are often deferred in
frailer older patients because of physician discomfort and lack of confidence in
making accurate prognostic assessments.177, 178 As discussed in Chapter 1,
physicians commonly over-estimate remaining life expectancy in their patients.114,
116 It follows then that they may unnecessarily treat their patients with potentially
futile medications. An accurate estimate of prognosis, especially when risk of death
is high, could inform and motivate discussions between physicians and their
patients about values, priorities, and therapeutic goals.

The Hospital patient One-year Mortality Risk (HOMR) model has recently
been shown to accurately predict one-year mortality risk at the time of hospital
admission for adult (i.e. > 18 years), non-psychiatric patients.12s, 126 It is comprised
of covariates that include demographics, co-morbidities, severity of acute illness,
and recent acute hospital care utilization (Figure 2.1). These covariates are
determined at hospital admission using health administrative data. Over 3 million
patients aged 18 or older were included in the validation studies in Ontario and
Alberta (Canada), and Boston (United States).125, 126 The HOMR model had a very
high discriminative performance (an area under the receiver operating
characteristic (ROC) curve of 0.89 -0.92) and there was a less than 1% difference

between the observed and expected percentages of deceased patients at 1 year.
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Figure 2.1:  Covariates used to calculate a patient’s Hospital-patient One-year
Mortality Risk (HOMR) score.
Sex Points ED Points Home O2 Points Admitting Points
visits service
Female 0 Female 0 No 0 Medicine
Male 1 Male 1 ves 1 General medicine 10
Admission directly Points Admissions Points Sex Points Cardiology 8
E’OICU 5 amth)J)I/an - Gastroenterology/ 9
0 0 No 0 nephrology/
Yes 1 neurology
1 3 Yes 1 Palliative care 28
Diagnostic Risk Score 2 2 Haematology/ 14
: oncology
See Appendix 2 >3 5 Gynascology -
Charlson Comorbidity Index score Surgery
Diagnosis Points Diagnosis Points General surgery 8
Myocardial infarction 1 Diabetes with chronic complications | 2
Heart failure 2 Hemi- or paraplegia 1 Cardiovascular 9
Peripheral vascular disease 1 Renal disease 3 surgery
Cerebrovascular disease 1 Nonmetastatic cancer 2 Neurosurgery 10
Demen_tia ) ) 3 Moderatt_e to severe liver disease 4 Orthopaedic/ 7
Chronic respiratory disease 2 Metastatic cancer 6 lastic suraer
Mild liver disease 2 HIV infection 4 B - gery
Diabetes without complications | 1 Total comorbidity score Thoracic/ 7
transplant surgery
Trauma 8
Charlson Comorbidity Index score: Age x comorbidity Urology 6
Age, yr. 0 1 2 3 4 5 >6
20-249 |0 3 5 7 8 9 10
25-299 |2 5 7 9 10 1 11
30-34.9 4 7 9 11 12 12 13 Covariate Total
35-39.9 7 9 11 12 13 14 15 points
40-44.9 8 11 13 14 15 15 16 Sex
45-49.9 10 13 14 15 16 17 17 ED visits
50-54.9 12 14 16 17 17 18 18 Home O2
55-59.9 14 16 17 18 19 19 17 Diagnostic Risk
60-64.9 15 17 18 19 20 20 18 Score
65-69.9 17 19 20 21 21 22 20 Admission to ICU
70-749 |18 20 21 22 22 23 21 Admissions by
75-79.9 20 21 22 23 23 24 22 ambulance
80-84.9 21 23 23 24 24 25 25 Urgent
85-89.9 23 24 25 25 25 26 26 readmission
90-94.9 24 25 26 26 26 27 27 Admitting service
>95 25 26 27 27 27 28 28 Age X
comorbidity

Living status/ admission urgency x admissions by ambulance

Living status x
admissions by

No. of admissions by ambulance ambqlance
Admission
0 1 2 >3 urgency x
Living status admissions by
Home, independent 0 0 0 0 ambulance
Rehabilitation facility 3 3 2 2 Total HOMR
Home with home care 4 3 3 3 score
Nursing home 4 4 4 3
Chronic care hospital 8 6 5 5
Admission urgency
Elective 0 0 0 0
ED, no ambulance 3 1 0 0
ED, ambulance 5 2 1 0

Legend: ED =emergency department; HIV = human immunodeficiency viruses; ICU = intensive care unit.
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The HOMR model’s performance exceeds that of other similar prognostic models.
However, it has not been validated in an exclusively older hospitalized patient
population. In addition, like many published prognostic models, the HOMR model
has yet to be externally validated by investigators who were not involved in its
development. This is important because before a model can be applied in clinical
practice with confidence, it needs to be tested in new patients and in different
geographical regions.i79 The aim of this study was to evaluate the performance of
the HOMR model in a population of older hospitalized patients in a large teaching

hospital in Ireland.

22 METHODS

2.2.1 Data collection

The HOMR model was retrospectively applied to all hospitalized patients aged 65
years or older that were under the care of the specialist geriatric medicine service in
Cork University Hospital from January 1st 2013 to March 6th 2015. When patients
were admitted more than once during that period, a single hospital admission was
chosen at random as the index hospitalization. Most of the information required to
calculate the HOMR model was obtained using administrative data from the
Hospital In-Patient Enquiry system (HIPE -a national database of coded discharge
summaries). The International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision, Australian Modification (ICD-10-AM),
Australian Classification of Health Interventions (ACHI) and Australian Coding
Standards (ACS) apply to all activity coded in HIPE in Ireland.1s0 Details about

home supports prior to admission as well as provision of home oxygen therapy,
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which are not routinely collected by administration staff in Ireland, were obtained
from the consultant geriatrician hospital discharge reports. When information was
missing from these sources, the patients’ medical records were reviewed. Covariate
values were determined independently by two researchers with discrepancies
resolved through consensus.

Deaths within one year of hospital admission were determined by accessing
the hospital clinical information system, an online death notification system
(https://lwww.RIP.ie), the Births, Deaths and Marriages Registry Office in Cork
City, and, if required, by contacting the patient’s general practitioner. Unlike the
initial HOMR derivation and validation studies, patients who died during the index
hospital admission were not included. There were two reasons for this. Firstly,
geriatrician discharge reports were used to obtain information about home supports
for the HOMR maodel, and these details were generally not included when the
patient died during hospitalization. Secondly, the value of the predictive model, for
the present project, is to calculate 1-year mortality risk after the acute hospital

episode. Predicting in-hospital deaths largely depends on specific clinical factors.

2.2.2 Statistical analysis

A sample size that results in at least 100 events, and preferably 200 or more events,
is recommended to externally validate a prognostic model.1s1 It was estimated that
one-year mortality after hospital discharge would very likely exceed 15%,109,182 and
on that basis | calculated that a sample size of 1400 patients would be required.

To validate the HOMR model, the linear predictor for each patient was calculated
based on the coefficient values provided in Appendix E of the original HOMR

model development study.i2s The HOMR model was then evaluated in terms of its
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overall performance, discrimination and calibration. The model’s overall
performance was evaluated using the Brier score, rescaled to range from 0 to 1,
with higher values indicating better performance.1s3 Discrimination, which refers to
how well the model distinguishes those with the outcome from those without the
outcome (i.e. death in this case), was measured using the concordance (c) statistic.
Calibration refers to the agreement between observed outcomes and predicted
outcomes and is usually displayed using a calibration plot. For a perfectly
calibrated model, the plotted values should lie on a 45° straight line.184 In addition
to calibration plots, the maximum and average difference in predicted versus loess-
calibrated probabilities (Emax and Eavg) are reported.1ss Finally, bootstrapped
95% confidence intervals for these metrics are reported, based on 500 resampled
replicates.1se

To recalibrate the HOMR Model, the procedure described by Vergouwe et
al. was followed and three additional logistic regression models were estimated.1s7
The first additional model included the HOMR linear predictor, with its coefficient
set to equal 1, and a freely estimated intercept (Recalibration in the Large). The
second model then allowed the coefficient on the HOMR linear predictor to be
freely estimated (Logistic Recalibration). The third model included the complete
set of variables used in the HOMR model, including the same transformations and
interactions, and allowed their respective coefficients to be freely estimated (Model
Revision). The performance of each of these models was assessed using the same
metrics used to validate the original HOMR model. In addition, optimism corrected
c-statistic and shrinkage factor were estimated for the Model Revision using
bootstrapping (with 500 re-sampled replicates). All analyses were conducted using

the R language for statistical computing, 1ss version 3.4.3 (2017-11-30). Expert
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statistical support for this study was provided by Dr. Darren Dahly, senior lecturer

in the School of Public Health, University College Cork.

2.3 RESULTS

2.3.1 Characteristics of study population

Between January 1st 2013 and March 6t 2015, 1654 individual patients aged 65
year or older were hospitalized under the care of the specialist geriatric medicine
service in Cork University Hospital. Of these, 206 patients (12.4%) died during the
index hospitalization and therefore were not included in the analysis. After
removing 39 patients with missing outcome data (2.7%), a final cohort of 1409
patients were analysed. Of these, 259 (18.4%) died within 1 year of admission to
hospital. The median age of the study patients was 80 years (interquartile range 74
-85), two thirds were living independently prior to their hospital admission, and
94.5% of patients were admitted through the emergency department. The baseline

characteristics of the study participants are summarized in Table 2.1.

Table 2.1: Baseline characteristics of study participants (and how they compare
to original derivation cohorti2s).
Variable Mean SD Median (Min, Max) HOMR
[IQR] derivation
cohort
Sex
Female | 800 (56.8%) 61.8%
Male | 609 (43.2%) 38.2%
Age 79.3+7.4 | 80(74,85) | (65 101) | 59 (IQR 37 -
75)
Living Status*
Independent | 933 (66.2%) 83%
Rehabilitation Unit | 33 (2.3%) 0.2%
Homecare | 295 (20.9%) 12.1%
Nursing Home | 148 (10.5%) 4.5%
Urgency of admission
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Elective | 78 (5.5%) 47.4%
ED without Ambulance | 498 (35.3%) 25.7%
ED with Ambulance | 833 (59.1%) 26.9%
Number of ambulance 03+£0.7 0(0,0) 0,5) N/A
transfers**
Admitting Service***
General Medicine (including 1365 31.4%
geriatric medicine) (96.9%)
General Surgery 3 (0.2%) 11%
Cardiology | 17 (1.2%) 6.4%
Orthopedics 8 (0.6%) 8.4%
Gastroenterology/Nephrology/ | 16 (1.1%) 4.9%
Neurology
ICU admission (directly from 3(0.2%) 7.4%
emergency department)
Home O2* 0 2.3%
ED Visits**
0 | 828 (58.8%) 55.1%
>1 | 581 (41.2%) 44.9%
Urgent readmission within 30 | 131 (9.3%) 4.5%
days
DRS -1.9+48 0(-1,0) (-22,9) N/A
CCI****
0 23.3% 57.8%
1-2 34.2% 21.7%
>3 42.5% 20.5%

Legend: CCI =Charlson Comorbidity Index; DRS = Diagnostic Risk Score; ED = emergency
department; HOMR = Hospital-patient One-year Mortality Risk; ICU = intensive care unit;

IQR = interquartile range; N/A = not available; SD = standard deviation. *Prior to index

hospitalization. ** In 12 months prior to index hospitalization.*** All patients, after

hospital admission, were under the care of the specialist geriatric medicine service. ****

Not adjusted for patient age.

2.3.2 HOMR model external validation

When the HOMR model was applied directly to the sample of 1409 older patients,

it showed good discrimination (c statistic =0.78). Calibration, however, was poor

(see Figure 2.2 for calibration plot) with the model consistently over-estimating

mortality at all but the lowest levels of risk (see Table 2.2 for performance

metrics).
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Figure 2.2:

Mortality Risk (HOMR) model

Calibration plot of the unadjusted Hospital patient One-Year

Observed Probabhility

HOMR model (c-statistic = 0.78)

05 06
Predicted Probability

Table 2.2:

Performance of the unadjusted and updated Hospital patient One-
Year Mortality Risk (HOMR) models.

HOMR model Calibration in Logistic Model Revision
the Large Recalibration

Intercept 0 -0.42 -0.43 -

Slope 1 1 0.99 -

Residual deviance 1139.96 1107.76 1107.73 1046.55

Df 1409 1408 1407 1389

LRT Chi sq p-value - <0.001 0.85 -

Brier score 0.15 (0.1 t0 0.21)* 0.19 (0.13t0 0.25) 0.19 (0.13 t0 0.26) 0.23 (0.18 t0 0.31)

(rescaled)

Emax 0.103 (0.085 to 0.111 (0.03 to 0.121 (0.03 to 0.017 (0.016 to 0.094)
0.146) 0.225) 0.236)

Eavg 0.058 (0.046 to 0.016 (0.01 to 0.017 (0.009 to 0.008 (0.005 to 0.016)
0.072) 0.028) 0.029)

c-statistic 0.78 (0.76 t0 0.81) 0.78 (0.75t0 0.81) 0.78 (0.76 t0 0.81) 0.82 (0.8 t0 0.85)

* Bootstrapped 95% confidence intervals

Legend: Df = degrees of freedom; LRT = likelihood ratio test; Emax = maximum absolute
difference in predicted and calibrated probabilities; Eavg = average absolute difference in predicted
and calibrated probabilities.
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2.3.3 Performance of updated HOMR model

All three updating methods improved calibration over the original model (Figure
2.3). Recalibration in the Large resulted in a lower intercept (-0.42; see Table 2.2)
and a significant improvement in model fit over the HOMR model (likelihood ratio
test [LRT] Chi-square p value= <0.001). Logistic Recalibration did not lead to
additional improvements in model fit (LRT Chi-square p value = 0.85), with a
recalibration slope of 0.99 (i.e. close to 1). The Brier score and Eavg were
improved by recalibration (Table 2.2). Calibration plots for Recalibration in the
Large (which is virtually identical to the plot for Logistic Recalibration) and Model
Revision are shown in Figure 2.3. In addition to improving calibration, Model
Revision also improved discrimination (c statistic =0.82) which indicates that the
relationship of the predictors and the outcome is different in our older patient
sample. The optimism corrected c-statistic for the Model Revision was 0.8, and the
shrinkage factor was 0.91, indicating some overfit. The re-estimated HOMR

model, with regression coefficients, is shown in Table 2.3.

Figure 2.3:  Calibration plots of the updated Hospital patient One-year Mortality
Risk (HOMR) models.

A. Recalibration in the Large (c-statistic = 0.78) B. Model Revision (c-statistic = 0.82)
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Table 2.3:

HOMR Model Revision with regression coefficients

Variable 1-year post-hospitalization
mortality
DRS 0.11 (0.07, 0.15)
sqrt (Age) 1.45 (0.60, 2.30)
Male (vs Female) 0.44 (0.12, 0.77)
Rehab 0.82 (-1.75, 3.38)
Homecare 1.16 (-0.24, 2.56)
Nursing Home 1.56 (0.13, 2.99)
log (CCl) 2.78 (-2.76, 8.33)

sqrt (Ed visits in the previous year + 1)

1/ (Admissions by ambulance in previous year
+1)

Other (vs General Medicine)

ED w/o Ambulance

ED w/Ambulance

Urgent readmission

Sqgrt (Age) log (CCI)

Rehab 1/ (Admissions by ambulance in previous
year +1)

Homecare 1/ (Admissions by ambulance in
previous year +1)

Nursing Home 1/ (Admissions by ambulance in
previous year +1)

ED w/o Ambulance 1/ (Admissions by
ambulance in previous year +1)

ED w/Ambulance 1/ (Admissions by ambulance
in previous year +1)

Intercept

0.16 (-1.23, 1.55)
-2.03 (-4.75, 0.70)

-0.68 (-1.58, 0.22)
-0.83 (-3.16, 1.49)
-1.21 (-3.41, 0.98)
0.60 (0.07, 1.12)
-0.23 (-0.84, 0.38)
-0.15 (-3.66, 3.36)
0.31 (-1.23, 1.85)
-0.20 (-1.91, 1.52)
1.04 (-1.73, 3.81)

1.91 (-0.71, 4.53)

-14.79 (-22.86, -6.72)

Observations 1,409
Log Likelihood -523.28
Akaike Information Criterion 1,086.55

Note:

1. Admitting service recoded to General Medicine vs Other, due to small cell

sizes. ICU admission from the model was omitted as there were only 3 cases of

this happening. Home O2 was omitted from the model since no patients in our

sample were using it.

2. One-year mortality risk for individual patients can be calculated with the
formula: Risk = exp (linear predictor) / (1 + exp (linear predictor).

Legend: CCI = Charlson Comorbity Index; DRS = diagnostic risk score; ED = emergency
department; ICU = Intensive care unit; sqrt =square root.

2.4  DISCUSSION

This study provides information about the performance of the HOMR model in

new patients, in a different geographical region, when validated by investigators
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who were not involved in the model’s development. The highly discriminative
performance reported in the initial validation studies was substantially attenuated in
the heterogenous multi-morbid hospitalized older cohort of the present study and
calibration was found to be poor with the model consistently overestimating
mortality risk. The results illustrate the importance of testing seemingly accurate
prediction models in target populations before applying them widely in routine
practice.

There are plausible reasons for the reduced predictive performance in this
external validation study. Firstly, the patients in the present cohort were
substantially older (median age was 80 years versus 59 years in the HOMR
derivation cohort) and less likely to be living independently (66.3% versus 83%).125
Secondly, unlike the initial validation studies, patients who died during their index
hospital admission were excluded. This is likely to have had a significant impact on
the HOMR-based mortality prediction because one of the HOMR covariates, the
diagnostic risk score (see Appendix 2), quantifies risk of death based on specific
admission diagnoses. High diagnostic risk scores associated with diagnoses such
as intracerebral haemorrhage and sepsis reflect high risk of death during
hospitalization. This risk may diminish significantly when patients survive the
initial days of their acute hospital episode. Thirdly, it is unclear whether the
diagnostic risk scores, which were derived from a large population of adult patients
of all ages, are weighted appropriately for older hospitalized patients. An admission
diagnosis of syncope, for example, is assigned a diagnostic risk score of -9 which
probably reflects its usually benign prognosis in younger adults. In contrast,
syncope, in older adults, is associated with reduced survival.iss Finally, substantial

differences in access to and organization of primary care services between North
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America and Ireland may have had an important impact on covariates relating to
recent acute hospital care utilization (i.e. ambulance transfers, emergency
department visits, readmissions). 190, 191

Our findings are not surprising: the accuracy of predictive models is often
substantially lower in new patient populations compared to the accuracy found in
patients of the development population.192-194 Rather than simply reject the model,
updating methods were used to try to improve performance of in our older patient
cohort. Updating methods adjust the prediction model to new patients by
combining valuable information captured in the original development study (a very
large data set) with the information of the validation cohort.19s In this study,
recalibration in the large (the simplest updating method where just one parameter
of the original model [i.e. the intercept] is adjusted) substantially improved
performance. While model revision resulted in further improvements, this more
extensive updating method is less ideal because parameter estimates are
redeveloped from the data of the validation set (a much smaller sample) and prior
information from the larger derivation sample is neglected.195

The performance of the recalibrated HOMR model compares favourably
with other validated prognostic models for older hospitalized patients that were
included in a 2012 systematic review by Yourman et al. 124, 194 -204 (Table 2.4).
Indeed, the predictive performance of the recalibrated HOMR model exceeds that
of some risk models used widely in routine clinical practice, such as the CHADS2-
VASC (c-statistic, 0.61)205 and HAS-BLED (c-statistic, 0.72)206 models. However,
it is important to emphasize that the updated HOMR models, just like a newly

developed model, require testing of their generalizability, as well as their impact on
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clinician behaviour and patient outcomes, before either can be recommended for

use in daily clinical practice.207

Table 2.4: Summary of prognostic models used to predict mortality in
hospitalized older patients.
Model Description c-Statistic:  Validation  Independent
Derivation validation
HELP, Patients >80 years, c=0.73 C=0.74 -
2000196 emergency admissions (N=1266) (N=150)
Walter et Patients >70 years, ¢=0.75 C=0.79 €=0.72194
al., discharged from general (N=1495) (N=1427) (N=100; patients >75;
2001197 medicine service 1-year mortality
prediction)
BISEP, Patients >70 years, ¢=0.83 C=0.77 €=0.72194
2003198 admitted under general (N=525) (N=1246) (N=100; patients >75;
medicine service 1-year mortality
prediction)
CARING, Adult patients admitted c=0.82 C=0.79 €=0.63194
2006199 under general medicine (N=435) (N=1064) (N=100; patients >75;
service 1-year mortality
prediction)
Levine et  Patients >65 years c=0.67 C=0.65 €=0.64194
al., discharged from general (N=2739) (N=3643) (N=100; patients >75;
2007200 medicine service 1-year mortality
prediction)
MPI, Patients >65 years c=0.75 C=0.75202 -
2008201 admitted to geriatric unit
SAFES, Patients >75 admitted ¢=0.72 C=0.71 -
2008203 through the emergency (N=870) (N=436)
department
Silver Patients >75 admitted ¢=0.66 C=0.64 ¢ =0.51104
Code, through the emergency (N=5457) (N=5456) (N=100; patients >75;
2010204 department 1-year mortality
prediction)
HOMR, Adult patients of all ages  ¢=0.92 C=0.89 - ¢ =0.78
2014125 admitted under non- (N=319531) 0.92126 (N=1409; patients >65
psychiatric hospital (N=2 862 years discharged from
services 996) geriatric service;
model re-calibrated for
validation sample)

Legend: BISEP = Burden of Illness Score for Elderly Persons; CARING = cancer, >2 admissions,
residence in a nursing home, intensive care unit admission with multiorgan failure, >2 noncancer
hospice guidelines; HELP = Hospitalized Elderly Longitudinal Project; HOMR = Hospital patient
One year Mortality Risk; MPI = Multidimensional Prognostic Index; SAFES = Sujet Agé Fragile—
Evaluation et Suivi (Frail Elderly Subject — Assessment Follow-up).
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With further revision, refinement and validation, it may be possible to
optimize the performance of the HOMR model for older hospitalized patients.
Even then, its impact on decision-making will need to be tested.207 Determining the
threshold for deviating from the standard of care may be difficult: a 50% one-year
risk of death for an individual patient is highly relevant; however, at the end of that
particular year, the patient is as likely to be alive as deceased. Prognostic estimates,
therefore, even when very accurate, may not necessarily enhance certainty when
making difficult clinical decisions.2os

The HOMR model uses administrative data rather than specific clinical
information (e.g. severity of chronic disease) to calculate one-year mortality risk.
In addition, social supports (i.e. requirement for home care, residence in a nursing
home) are used as a surrogate for functional status. Like other prediction models
that have been derived from large databases, the HOMR model provides
information about the probability of an outcome for the “average patient” with a
given set of predictors. It tells us very little about the individual patient and his or
her needs. Therefore, it is questionable whether this reductionist approach can add
value to the delivery of end-of-life care at an individual patient level.

The present study has some limitations. Firstly, the HOMR model was
applied and updated in a single medical centre where patients were cared for by
specialist geriatricians. As discussed, this limits the generalizability of our findings
and further validation in other centres is required. Secondly, we used the model
differently to how it was originally designed by excluding patients who died during
their index admission. However, we contend that the primary purpose of an

accurate 1-year mortality prediction in a hospitalized patient would be to help
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guide decision-making and care-planning after the acute episode when the patient’s
condition has stabilized.

In conclusion, the exceptionally accurate 1-year mortality predictive
performance of the HOMR model, reported in the North American validation
studies, was significantly attenuated in a cohort of older hospitalized patients in a
large teaching hospital in Ireland. Nevertheless, the performance of the HOMR
model in our older patient cohort was demonstrably good and compares favourably
to other validated non-disease specific mortality prediction tools for application in
older people. Updating methods improved performance of the HOMR model but
further refinement, validation, as well as clinical impact studies will be required

before the model could be applied confidently in routine practice.
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CHAPTER 3

Drug consumption and futile prescriptions: an observational study of hospitalized
older patients in the last year of life
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3.1 INTRODUCTION

Large observational studies have shown that hospitalizations are frequent in the last
year of life.104, 107, 108 Hospital physicians, therefore, have an opportunity to
optimize medication regimens for older people with advanced frailty or end-stage
chronic disease. This task involves tailoring treatments to the condition,
preferences and prognosis of the individual patient.17e In the context of burdensome
polypharmacy, symptom control often takes priority over achieving strict chronic
disease targets or preventing future adverse health events.

Many frail, multi-morbid older people may not have the benefit of a formal
medication review while they are in hospital. Hospital physicians may not feel
confident or competent with addressing potentially inappropriate polypharmacy or
may believe that they are solely responsible for medicine management within their
own particular specialty.209 Status quo bias (a preference for continuing with usual
medications, especially if they have been in place for years) and fear of negative
consequences such as symptom relapse, litigation, increased workload are other
barriers to deprescribing.17s, 210

As discussed in Chapter 1, the STOPPFrail criteria (Figure 1.6) are an
explicit list of 27 indicators to assist physicians with deprescribing decisions in
frail older individuals with poor one year survival prognosis.147 As a deprescribing
tool, STOPPFrail is concise, easy-to-use and designed to be used by clinicians of
all disciplines who commonly provide care for older people.147 However, the
relevance and potential applicability of the STOPPFrail list for older people
hospitalized in the last year of life has not yet been studied.

Accordingly, the aims of this study were:
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1. To determine the prevalence of potentially inappropriate medications
(PIMs), as defined by the STOPPFrail tool, in the discharge prescriptions of
older adults hospitalized in the last year of life.

2. To measure medication consumption by older people while in hospital in

the last year of life.

3.2 METHODS

3.2.1 Study population

We included people aged > 65 years who were hospitalized for > 2 days under
general medical services in a major teaching hospital in the year prior to death. The
Hospital In-Patient Enquiry system (a national database of coded discharge
summaries) was used to identify patients discharged between January 2013 to
December 2014. When patients were admitted more than once during this period, a
single hospitalization was randomly chosen as the index hospitalization. Patients
who died during their index hospital admission and those discharged to a hospice,
presumably in the final stages of a terminal illness, were excluded because the
primary end point was to measure the prevalence of STOPPFrail-defined PIMs at
the time of discharge. Deaths within one year of hospitalization were determined
by accessing the Hospital Information System and an online death notification
system (https://www.RIP.ie). In total, 603 patients were eligible for inclusion. We
estimated that 50% of patients would be prescribed PIMs at discharge. Using a
precision of 5% and a 95% level of confidence, we calculated that a minimum
sample of 384 patients would be required for this study (Figure 3.1). To ensure an

adequate final sample size, a random sample of 434 was generated using a
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randomization (RAND) function in Microsoft Excel©. The local Clinical Research

Ethics Committee approved the study protocol (see Appendix X).

3.2.2 Data collection

A retrospective chart review was conducted on all study patients by a Geriatric
Medicine trained physician (Dr. Denis Curtin) using a standardized data collection
pro forma. The prevalence of STOPPFrail-defined PIMs was measured by
accessing the discharge prescriptions from the patients’ index hospitalization.
Disease burden and performance status at the time of hospital discharge were
determined using the Charlson Co-morbidity Index (CCl)211, 212 and the Clinical
Frailty Scale (CFS)139 respectively. The CFS is a 9-item scale and, in this study, we
categorized patients into 2 groups: (i) those with scores of > 7 (indicating severe
frailty and/or terminal illness and therefore potentially eligible for the STOPPFrail
tool) and (ii) those with scores < 7 (indicating full independence, mild or moderate
frailty). Medication consumption was determined by reviewing inpatient
medication administration records from all hospitalizations in the last year of life.
Medications that were prescribed but not consumed were not included, nor were
nutritional products, blood products or intravenous fluids. A single ingredient
constituted one medicine. For combination products, each ingredient was included
as one drug as long as that ingredient was available as a medicine in the British

National Formulary.

3.3 RESULTS
3.3.1 Patient characteristics

In total, 410 patients were included (24 patients were excluded because of missing

data or because they were discharged to the care of community palliative services).
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The principal characteristics of the decedents are summarized in Table 3.1. The

mean age of patients was 80.8 years (standard deviation [SD] 7.9 years) and 49.3%

were female. Polypharmacy was highly prevalent and the mean number of
medications per patient at the time of hospital admission was 8.4 (SD 4.3). At the

time of hospital discharge, 63.7% of patients were either severely frail or had an

advanced terminal diagnosis (CFS >7).

Table 3.1:  Baseline characteristics of study population

Variable Total (n=410)
Mean age (SD) at time of index hospitalization 80.8 (7.9)
Female (%) 202 (49.3%)

Median no. of days (IQR) between index
hospitalization and death

124 (47-225.5)

Home status prior to index admission:
Independent

139 (33.9%)

Home with home care

198 (48.3%)

NH resident

73 (17.8%)

Discharge health/functional status:

Mean (SD) CCI score 6.24 (2.3)

CFS >7 261 (63.7%)
Mean number (SD) of admission medications 8.4 (4.3)
Mean number (SD) of discharge medications 8.7 (4.2)

Legend: CCI = Charlson co-morbidity index; CFS = Clinical Frailty Scale; IQR =
interquartile range; NH = nursing home; SD = standard deviation
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3.3.2 Prevalence of STOPPFrail PIMs at hospital discharge

The mean number of medications prescribed per patient did not change
significantly from index hospital admission to discharge (8.4 [SD 4.3] versus 8.7
[SD 4.2], p=0.275). More than 80% of patients were prescribed at least one
STOPPFrail-defined PIM in their discharge prescription and 34% had > 3 PIMs
prescribed (Table 3.2). The mean number of PIMs did not differ significantly
between patients’ potentially eligible for STOPPFrail-guided deprescribing (CFS
>7) and those with less advanced stages of frailty (2.0 [SD 1.5] versus 1.8 [SD 1.4],
p=0.053). Full implementation of the STOPPFrail recommendations for those with
polypharmacy (defined here as > 5 long term medications) would have resulted in,
on average, a 23% reduction in total medication burden. Lipid lowering
medications, proton pump inhibitors, anti-psychotics and calcium supplements

accounted for 59% of all STOPPFrail-defined PIMs (Table 3.3).

Table 3.2: STOPPFrail-defined potentially inappropriate medications (P1Ms)
prescribed per patient at hospital discharge

Total
Mean no. of PIMs per patient (SD) 1.95(1.4)
Mean no. of PIMs/patient (SD) in patients discharged >30 days 1.97 (1.4)
from death
Mean no. of PIMs/patient (SD) in patients with CFS >7 2 (1.46)
>1 PIM per patient 81.5%
>3 PIMs per patient 34%

Legend: PIM = potentially inappropriate medication; SD = standard deviation
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Table 3.3:

Most frequently encountered potentially inappropriate prescriptions
according to STOPPFrail criteria in 410 patients.

STOPPFrail Criteria n
Al: Any drug that the patient persistently fails to take or 8
tolerate

A2: Any drug without clear clinical indication 70
B1: Lipid lowering therapies 147
B2: Alpha-blockers for hypertension 6
C1: Anti-platelets for primary cardiovascular prevention 15
D1: Neuroleptic antipsychotics 48
D2: Memantine 14
E1l: Proton Pump inhibitors 166
E2: H2 receptor antagonists 3
E3: Gastrointestinal antispasmodics 0
F1: Theophylline 7
F2: Leukotriene antagonists 5
G1: Calcium supplementation 105
G2: Anti-resorptive/ bone anabolic drugs 36
G3: Selective Estrogen Receptor Modulators for osteoporosis 0
G4: Long-term oral NSAIDs 1
G5: Long-term oral steroids 31
H1: 5-alpha reductase inhibitors with long-term bladder 0
catheterisation

H2: Alpha blockers with long-term bladder catheterisation 1
H3: Muscarinic antagonists with long-term bladder 0
catheterisation

I11: Diabetic oral agents 24
12: ACE-inhibitors for diabetes 5
13: Angiotensin receptor blockers 0
14: Systemic oestrogens for menopausal symptoms 0
J1: Multivitamin combination supplements 8
J2: Nutritional supplements (other than vitamins) 84
J3: Prophylactic antibiotics 12
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3.3.3 Drug consumption while in hospital in the last year of life

In the year prior to death, the median number of days in hospital in this population
of patients was 32 (interquartile range [IQR] 15-58). One-third of patients had 3 or
more emergency department presentations in their last year. During all hospital
stays in the last year of life, the mean number of individual medications consumed
per patient was 23.8 (SD 10.1). One-in-six patients consumed > 35 different
medications (Table 3.4). Long-term preventive medications accounted for 9.5% of
all medications consumed during hospitalization but 24.9% of medications

prescribed at the time of hospital discharge.

Table 3.4:  Acute hospital care utilization and medication consumption in the
last year of life

Variable Total
Median bed days (IQR) 32 (15-59)
Median hospital admissions (IQR) 2(1.25-3)
Median emergency department episodes (IQR) 2 (1-3)

> 30 Bed days 53.4%

> 3 hospital admissions 43.4%

> 3 emergency department episodes 34%

No. of medications (SD) consumed during hospitalization

Mean (SD) 23.8(10.1)
> 25 medications 43.6%
> 35 medications 17.3%

Types of medications consumed during hospitalization:
Disease/ symptom control 87.3%
Long-term preventive 9.5%

(i.e. anti-thrombotics, lipid-lowering agents, calcium, vitamin D,
bisphosphonates, bone anabolic drugs)

Short-term preventive (i.e. LMWH, influenza vaccine) 3.2%
Legend: IQR = interquartile range; LMWH= low molecular weight heparin; SD =
standard deviation
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3.4  DISCUSSION

This is the first study of its kind using recently validated explicit deprescribing
criteria designed for application in the frailest older people. Our data show that
older people in their last year of life experience high levels of polypharmacy, a
quarter of which includes long-term preventive therapies which are likely to be
futile. Hospital physicians need to be able to recognize frailer older patients in their
last year of life, and be prepared to deprescribe thoughtfully where appropriate,
particularly long-term preventive drugs where benefit is unlikely to be realized.
Symptoms at end-of-life are often complex and multifaceted. A large
nationally representative longitudinal survey of adults in the United States reported
that symptoms such as depression, confusion, dyspnoea, incontinence, fatigue,
anorexia, and vomiting were all common in the last year of life.213 While
improvements can usually be made regarding prescribing quality, high levels of
medication consumption may be inevitable. This is important because the number
of medications prescribed is the most important predictor of iatrogenic harm.214
The challenge for the prescribing physician is to strike a balance between
controlling multiple symptoms and minimizing the inherent risks of polypharmacy.
Full implementation of STOPPFrail recommendations for hospitalized
patients would have resulted in almost 1-in-4 long-term medications being
discontinued. The process of deprescribing must, of course, be individualized and
patients’ preferences, clinical contextual factors, and the potential for adverse drug
withdrawal events given due consideration. As discussed in Chapter 1, many of
other available deprescribing tools (e.g. Scott’s algorithm, 145 Geriatric —Palliative
algorithm 144) are implicit and demand that the prescriber achieves a reasonable

balance between the risks and benefits of each medication. The real-world
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applicability of these methods to all but expert prescribers is doubtful and this
likely explains why implicit deprescribing tools are rarely applied in routine
clinical practice. The value of STOPPFrail is that it is explicit, concise, easy-to-use,
and, as we have shown, highly relevant to the practice of hospital physicians.

Recognizing when people are in the final phase of life is key to
operationalizing deprescribing. As demonstrated in Chapter 2, the excellent
performance of the Hospital-patient One-year Mortality Risk (HOMR) model in its
initial validation studies was substantially attenuated when applied to a cohort of
older hospitalized patients in a large teaching hospital in Ireland. Furthermore,
Yourman and colleagues’ 2012 systematic review concluded that there was
insufficient evidence to recommend application of any of the other published
prognostic models for older adults.124 Therefore, physicians may need to rely on
their clinical judgement and accept that there will always be uncertainty when
making prognostic assessments. Acknowledging this uncertainty during the
physician-patient discussion may allow for more attention to be directed towards
the preferences and priorities of the patient. Even so, it is important to note that the
majority of patients in this study were severely frail (i.e. CFS >7) as they
approached end-of-life. Perhaps then, it is hospitalized patients who are severely
frail or who have severe chronic disease that should be considered appropriate
candidates for deprescribing interventions?

This study has some limitations. Firstly, the experience described does not
apply to the 18-29% of older people who are not hospitalized in the last year of
life.104, 107 However, the burden of symptoms, disease and medication are

presumably less marked in this cohort. Secondly, we may have underestimated
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medication exposure and acute hospital care utilization because information about
hospitalizations outside of our institution was not captured.

In summary, hospitalizations are common and drug burden is high among
people in the last year of life who are frequently discharged home with
prescriptions for potentially futile medications. The STOPPFrail criteria are highly
relevant and may assist physicians with deprescribing decisions in this patient

population.
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CHAPTER 4
Deprescribing in multi-morbid older people with polypharmacy: Agreement

between STOPPFrail explicit criteria and Gold Standard deprescribing using 100

standardized clinical cases
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4.1 INTRODUCTION

The complexity associated with multimorbidity and polypharmacy necessitates a
systematic approach to deprescribing potentially inappropriate medications. In
Chapter 3, | showed that STOPPFrail-defined potentially inappropriate medications
(PIMS) are commonly prescribed for older people approaching end-of-life. While
this was important to demonstrate, it remains unclear whether the STOPPFrail
criteria (which comprise just 26 explicit deprescribing indicators and one implicit
indicator) are sufficiently comprehensive enough to be used as a tool to assist
clinicians with deprescribing decisions in older people approaching end-of-life.

Scott and colleagues have recently proposed a 5-step deprescribing protocol
(CEASE —Confirm current medications; Estimate risk of drug-related harm; Assess
each medication for discontinuation; Sort/ prioritize medications for
discontinuation; Eliminate medications according to agreed deprescribing plan).14s
The third step —assessing each medication for discontinuation - requires the user to
answer a series of questions about each medication in the patient’s regimen
(Figure 4.1).14s While comprehensive and patient-centred, the outcome of this step
will depend on the knowledge, attitudes and experience of the user. Implicit
approaches, such as CEASE, are usually time-consuming, thereby greatly limiting
their integration into routine clinical practice.146

The primary aim of the present study was to compare the utility of the
structured predominantly explicit, STOPPFrail criteria with a gold standard
comparator in frail older people with poor 1-year survival prognosis. Of the
available published deprescribing tools, Scott’s deprescribing algorithm has the
strongest evidence of efficacy and physician acceptabilty,17s and therefore, its use

by a physician with expertise in clinical pharmacotherapy is likely to represent an
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appropriate gold standard for deprescribing. If STOPPFrail reproduces the results
of this gold standard, then its brevity and easy usability may make it a more
appropriate method of deprescribing in routine clinical practice for this particular
older patient population. The secondary aim was to determine which potentially
inappropriate or unnecessary medications are identified by the gold standard
method but not by STOPPFrail. This information could inform future iterations of

the STOPPFrail criteria.

Figure 4.1:  Step 3 of the CEASE protocol: Scott’s deprescribing algorithmi4s

1. No benefit

Significant toxicity OR no indication OR obvious
contraindication OR cascade prescribing?

No
A\ 4

2. Harm outweighs benefit
Adverse effects outweigh symptomatic effect or
potential future benefits?

No

A 4

3. Symptom or disease drugs
Symptoms stable or non-existent?

No

A

4. Preventive drugs
Potential benefit unlikely to be realized because of
limited life expectancy?

No
A4

Continue drug therapy
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4.2 METHODS

4.2.1 Clinical cases

To ensure that the comparison between the two deprescribing methods was valid, it
was important to minimize external sources of variability.215 For this reason,
structured clinical cases were prepared to ensure timely and equal access to
information relevant to the deprescribing decision (See Appendix 3 for sample
case). These clinical cases were based on anonymized patients included in the
observational study that was described in Chapter 3. Each structured clinical case
included a list of diagnoses, regular medications, functional and cognitive status
and routine blood tests results prior to hospital discharge. All clinical cases were
based on patients aged >65 years, prescribed >5 regular medications with moderate
to severe frailty (Clinical Frailty Score >6 139). For each of the clinical cases, it was

assumed that:

i.  The patient was medically stable
ii.  The patient had a poor 1-year survival prognosis
iii.  The list of diagnoses was complete and correct
iv.  Laxatives (unless potentially part of a prescribing cascade) and paracetamol
were appropriate
v.  There were no difficulties with medication administration (e.g. dysphagia,
poor inhaler technique etc.) unless explicitly stated
vi.  The patient’s nutritional status was satisfactory unless otherwise stated
vii.  Behavioural and psychological symptoms of dementia were present only if

explicitly stated
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4.2.2 Application of deprescribing methods

Four physicians, all trained in geriatric medicine, reviewed the clinical cases and
identified medications that were potentially eligible for deprescribing. Two
physicians (Dr. Denis Curtin and Dr. Desmond O’Donnell) rigidly applied
STOPPFrail criteria while the other physicians (Dr. Kirstyn James and Dr. Tim
Dukelow), who were not familiar with STOPPFrail criteria, identified drugs to be
deprescribed using step 3 of the CEASE protocol (hereafter referred to as Scott’s
deprescribing algorithm; Figure 4.1). The physicians were instructed to document
the primary reason for each deprescribing decision. Drugs that were not eligible for
deprescribing were classified as ‘important’. The physicians initially worked
independently and then resolved any discrepancies in pairs to produce a final

consensus list for each deprescribing method.

4.2.3 Sample size calculation and statistical analysis

A sample size of 100 was chosen to detect with 80% probability a Cohen’s kappa
coefficient of 0.70 under the alternative hypothesis when Cohen’s kappa under the
null hypothesis was 0.6. This sample size would also allow for more than 500
medications to be evaluated. Cohen’s kappa coefficient was interpreted as poor if
<0.2, fair if 0.21-0.40, moderate if 0.51-0.6, substantial if 0.61-0.8 and almost

perfect if 0.81-1.00.216 Statistical analysis was performed using SPSS® version 21.

4.3 RESULTS
4.3.1 Clinical cases

The mean number of medications per clinical case was 10.2 (standard deviation

3.3). The total number of medications to be evaluated (when paracetamol was
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excluded) was 994. Most medications were taken orally (88.7%), while the
remainder were administered by inhaled (5.1%), transdermal (3%), topical (2%), or

subcutaneous/ intramuscular (1.3%) routes.

4.3.2 Agreement between methods

The physicians using the Scott’s deprescribing algorithm identified 524
medications (52.7% of the total) as potentially eligible for deprescribing; the
physicians using STOPPFrail criteria identified 412 medications for deprescribing
(41.4%; see Table 4.1). Cohen’s kappa co-efficient was 0.60 (95% confidence
interval 0.55 -0.65; p<0.001) indicating moderate agreement between the methods.
With Scott’s deprescribing algorithm representing the gold standard, the sensitivity
of STOPPFrail (i.e. the proportion of inappropriate medications correctly
identified by STOPPFrail) was 70.2%. The specificity (i.e. the proportion of
important medications that were correctly continued by the physicians using
STOPPFrail) was 90.6%. The positive predictive value of STOPPFrail (i.e. the
proportion of medications deemed inappropriate by the physicians using
STOPPFrail that were actually inappropriate) was 89.3% while the negative
predictive value (i.e. the proportion of medications deemed important by the

physicians using STOPPFrail that were actually important) was 73.2%.
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Table 4.1: Contingency table of frequencies for medications deprescribed using
Scott’s algorithm and STOPPFrail.

Scott’s algorithm Total

Deprescribe Continue

STOPPFrail Deprescribe 368 44 412

Continue 156 426 582

Total 524 470 994
Sensitivity (368/524) 70.2% (95% Cl, 66.3% to 74.1%)
Specificity (426/470) 90.6% (95% ClI, 88% to 93.2%)
PPV (368/412) 89.3% (95% Cl, 86.4% to 92.2%)
NPV (426/582) 73.2% (95% ClI, 69.6% to 76.8%)

Legend: Cl = Confidence interval; PPV = Positive predictive value; NPV =

Negative predictive value.

The primary reasons for the deprescribing decisions are summarized in Table 4.2.

‘No valid indication’ was the primary reason for 50% of the deprescribing

decisions made by the physicians using Scott’s deprescribing algorithm and in

42.7% of the decisions made by the physicians using STOPPFrail. Lipid lowering

agents, proton pump inhibitors, calcium and anti-resorptive drugs for osteoporosis

accounted for 33% of the medications deprescribed using STOPPFrail.
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Table 4.2: Primary reasons for deprescribing decisions by each method.

Scott’s N (%) STOPPFrail (N=412) N (%)
deprescribing
algorithm
(N=524)
1. No A2: No valid indication 176 (42.7%)
benefit: B1: Lipid lowering 26 (6.3%)
medications
NI 262 (50%) C1: Antiplatelets for primary 9 (2.2%)
prevention
ST 23 (4.4%) D1: Neuroleptic 9 (2.2%)
antipsychotics
Cl 2 (0.4%)  "D2: Memantine 10 (24%)
CP 22 (4.2%)
2. Harm E1: Proton pump inhibitorsat 51  (12.4%)
outweighs full therapeutic dose
benefit 77 (14.7%) E2: H2 receptor blocker at full 1 (0.2%)
therapeutic dose
F1: Theophylline 3 (0.7%)
F2: Leukotriene antagonists 3 (0.7%)
3. Symptom G1: Calcium supplements 43 (10.4%)
or disease 48 (9.2%) G2: Anti-resorptive/ bone 16 (3.9%)
drugs anabolics
G5: Long-term oral 18 (4.4%)
corticosteroids
H2: Alpha blockers for 2 (0.5%)
prostatism when urethral
catheter in place
4. Preventive I11: Diabetic oral agents 11 (2.7%)
drugs 90 (17.2%) | J1: Multivitamin supplements 4 (1%)
J2: Nutritional supplements 24 (5.8%)
J3: Prophylactic antibiotics 6 (1.5%)

Legend: NI = no indication; ST = significant toxicity; Cl = contraindicated; CP =

cascade prescribing.

4.3.3 Discrepancies between methods

The physicians using STOPPFrail did not identify 156 medications (29.7%) that

were potentially eligible for deprescribing according to Scott’s deprescribing

algorithm (Table 4.4). Antihypertensive agents, vitamin D supplements and

laxatives (prescribed as part of a prescribing cascade) accounted for the majority

(54.4%) of the potentially inappropriate medications that were not identified by the

physicians using STOPPFrail. The physicians using STOPPFrail deprescribed
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calcium supplements and continued vitamin D preparations in all cases while the
physicians guided by Scott’s algorithm were more selective and generally
continued these medications when a history of osteoporosis, fractures or recurrent

falls was included in the patients’ medical history.

Table 4.3: Discrepancies between the deprescribing methods: STOPPFrail
guided deprescribing evaluated against ‘gold standard’
deprescribing

Potentially inappropriate N (%) Drugs incorrectly N (%)
or unnecessary drugs identified for
which were not identified deprescribing using
by STOPPFrail (N=156) STOPPFrail criteria
(N=44)

Antihypertensive agents 32 (20.5%) Calcium supplements 11(25%)

Vitamin D supplements 31(19.8%) Anti-resorptive/ bone

anabolic drugs 12(27.3%)
Laxatives (as part of
prescribing cascade) 22(14.1%) Memantine 6(13.6%)
Harm outweighs benefit 16(10.2%)

Prednisolone 3(6.8%)
Antiplatelets in patients
with advanced frailty/
remote history of vascular  16(10.2%) Miscellaneous 12(27.3%)

events

Cholinesterase inhibitors in  4(2.6%)
patients with advanced

dementia 35(22.4%)

Miscellaneous

44  DISCUSSION

In this study, application of STOPPFrail -a novel, concise explicit deprescribing
tool designed for all physicians who commonly provide care for older adults
approaching end of life -demonstrated moderate agreement with gold-standard

specialist geriatrician-led deprescribing. A major barrier to deprescribing is the
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difficulty associated with balancing risk and benefit of a specific medication for a
particular patient. STOPPFrail addresses this difficulty by explicitly highlighting
circumstances where commonly used medications can be reasonably discontinued.
There is good evidence that people are much more likely to follow through on tasks
that they see value in when those tasks are made easier for them.217-219 It is
therefore likely that providing explicit criteria will make the task of deprescribing
more feasible for non-specialist physicians who care for older, adults approaching
end of life.

The physicians using the STOPPFrail criteria identified 70.2% of
medications that were potentially eligible for deprescribing according to gold
standard assessment. When medications for deprescribing were identified by the
physicians using STOPPFrail, these medications were actually inappropriate in
89.3% of cases. While the use of STOPPFrail does not ‘catch all’ potentially
inappropriate medications, it is very reassuring that the great majority of the
deprescribing decisions aligned with gold standard care.

For both methods, the most common reason for deprescribing was ‘no valid
indication’. This emphasizes the importance, during a medication review, of
ensuring that each drug is linked to a diagnosis or active symptom. While
STOPPFrail explicit criteria largely address step 2 (harm outweighs benefit) and
step 4 (preventive drugs —benefit unlikely to be realized) of Scott’s deprescribing
algorithm, future iterations may need to go further to address aspects of step 3
(symptom or disease control drugs). For example, STOPPFrail does not prompt the
physician to review symptoms such as pain which may be over-treated with
potentially problematic medications. Furthermore, symptoms such as poor appetite,

nausea, altered bowel habit, sedation and gait disturbance, which may represent the
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adverse effects of drugs, are not targeted. Finally, antihypertensive therapies and
vitamin D supplements were the most common potentially inappropriate or
unnecessary medications that were not identified by the physicians using
STOPPFrail. These drugs are commonly prescribed yet evidence of clear benefit,
as well as specific guidance for use in people with advanced frailty, is lacking.220-
223 In the absence of high quality clinical trial evidence, explicit criteria based on
expert consensus opinion may enable physicians to make clinically sound decisions
about the use of these medications in this particular expanding patient population.

All structured clinical cases in this study were derived from data collected
from a cohort of hospitalized patients who died within 1 year of their hospital
admission. A CFS score >6 was used to select frail patients from this cohort which
would ensure that the deprescribing task was credible and that a short-term risk of
death was not unforeseeable. It is important to emphasize that, in everyday clinical
practice, it is not recommended that a CFS score >6 be used to select patients for
STOPPFrail —guided deprescribing. STOPPFrail is intended for older people
approaching end of life for whom the goal of care is to enhance quality of life and
minimize the risk of drug-related morbidity. As discussed in previous chapters, the
identification of older people who are approaching end of life is likely to depend
largely on physician experience and judgement.

This study has some potential limitations. Firstly, it was a theoretical
exercise using structured clinical cases. While derived from real patient data, the
structured clinical cases do not reflect all of the complexities and nuances of real
clinical care. However, we contend that standardization was necessary because
external sources of variability (e.g. inequality of information) could have

invalidated the primary aim of the study which was to compare the two methods of
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deprescribing.215 Secondly, two physicians trained in geriatric medicine, arriving at
deprescribing decisions through consensus, using Scott’s deprescribing algorithm,
represented ‘gold standard’ deprescribing in this study. It is important to emphasize
that ‘gold standard’ does not necessarily mean ‘perfect’ but rather ‘best
available’.224 We believe the method used in this study is likely to be very close to
the ‘best available’ deprescribing for this population of patients in most hospitals.

In summary, the results of this study indicate that the STOPPFrail criteria
can assist physicians in making appropriate deprescribing decisions and that,
reassuringly, these decisions align closely with gold standard deprescribing. Before
STOPPFrail can be recommended for use in everyday clinical practice, a
randomized controlled trial evaluating the feasibility of applying STOPPFrail, and
its effect on clinical outcomes, is required. This will be described in the next

chapter.
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CHAPTER 5

Deprescribing in frail older people approaching end-of-life: a randomized

controlled trial using STOPPFrail criteria
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5.1 INTRODUCTION

The majority of older people transferring to a nursing home for long-term care are
frail and have high levels of dependency. In the United States, the median length of
stay in a nursing home before death is 5 months, while in the United Kingdom, the
median length of stay is 15 months.1e9, 169 Despite limited life expectancy, these
patients are amongst the greatest consumers of prescription medications.22s Most
patients who transfer to nursing homes come from the acute hospital setting.226
Therefore, there is an opportunity, prior to this transition, to conduct a formal
medication review while the patient is under medical supervision in the hospital
environment.

The primary aim of the present study was to examine whether STOPPFrail-
guided deprescribing could reduce the number of medications prescribed for frail
older people undergoing transition from hospital to nursing home care. Secondary
aims were to determine the effect of this intervention on unscheduled hospital
admissions, falls, fractures, antipsychotic prescribing, monthly medication costs,

quality of life and mortality.

52 METHODS

5.2.1 Design

This study was a parallel-group, unblinded, randomized pragmatic clinical trial
conducted in two acute hospitals in Cork city (Cork University Hospital and Mercy
University Hospital). Participants were randomized to receive STOPPFrail-guided
deprescribing plus usual pharmaceutical care or usual pharmaceutical care alone at
the time of enrolment. The local Clinical Research Ethics Committee approved the

trial protocol. The trial was registered with ClinicalTrials.gov (NCT03501108).
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5.2.1 Participants

Eligible participants were hospitalized older adults (aged > 75 years), admitted
from the community with acute unselected medical or surgical illness, who,
following treatment were unable to return to home to independent living and
consequently required long-term nursing home care. Eligible participants were
prescribed > 5 long-term medications and were severely frail. In this study, severe
frailty was defined by (i) a Clinical Frailty Scale13s score > 7, and (ii) the treating
physician indicating that he or she “would not be surprised if the patient died in the
next 12 months”.119 Patients were excluded if they, or, in the case of cognitively
impaired individuals, a proxy were unwilling or unable to provide informed
consent.

Comprehensive multidisciplinary long-term nursing home care applications
are reviewed fortnightly at a local placement panel meeting chaired by a consultant
geriatrician. These applications, which include details about diagnoses,
medications, functional and cognitive status, were used to screen for potentially
eligible participants (see Appendix 4 for copy of application form). Patients with a
Mini-Mental State Examination (MMSE) > 24 were considered competent to
provide written informed consent.227 For patients with a diagnosis of dementia or
those with a MMSE < 24, a nominated proxy was required to co-sign the consent

form.

5.2.2 Data collection
A trained research physician (the author) conducted patient and/or caregiver
interviews and medical record reviews in order to collect the following baseline

data before randomization: (i) current and past diagnoses; (ii) long-term regular
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medications and pro re nata (PRN) medications (PRN medications recorded if used
> 3 times in the previous week); (iii) functional status (modified Barthel Index22s);
(iv) co-morbidity status (Charlson Comorbidity Index211); (v) quality of life
(QUALIDEMz229 and ICECAP-O230) . In addition, current or recent symptoms such
as pain, sleep disturbance, and gastrointestinal symptoms were explored in an
unstructured manner by the research physician. After baseline data collection was
completed, the research physician used the STOPPFrail criteria to target
medications for deprescribing. Medications targeted for deprescribing were
recorded in the case report form.

Quality of life (QoL) was measured using two methods. Anticipating that a
large proportion of participants would have advanced dementia and, therefore,
could have difficulty completing self-reported questionnaires, the QUALIDEM
instrument was selected.220 The QUALIDEM is completed by nursing staff or
health-care assistants and assesses QoL across multiple domains for people at all
stages of dementia.230 In addition, participants, where possible, or a proxy, were
requested to complete the ICECAP-O questionnaire, which is a broad measure of
quality of life (i.e. beyond health) and was developed for use in the economic
evaluation of health and social care interventions in older adults.229 Both the
QUALIDEM and ICECAP-O questionnaires have previously been used to measure

QoL in institutional care settings2s1, 232 and can be viewed in Appendix 5.

5.2.3 Randomization
Participants were randomized to study arms in a 1:1 ratio using block
randomization. Block sizes of 4 and 6 were generated using the website

randomization.com (http://www.randomization.com) by an administrator external
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http://www.randomization.com/

to the study. Randomization was not stratified by hospital site. The allocation
sequence was concealed in sequentially numbered, opaque envelopes until the
research physician had enrolled participants, completed baseline data collection,

and identified deprescribing targets using the STOPPFrail criteria.

5.2.4 Intervention

For participants randomized to the intervention arm, a medication withdrawal plan
was devised by the research physician. The recommended medication withdrawal
plan was communicated directly to one of the participant’s attending physicians
and also documented in the participant’s medical records. Medications associated
with an increased risk of an adverse withdrawal reaction were recommended to be
withdrawn slowly according to a standardized trial withdrawal protocol (Table
5.1). The attending physician judged whether or not to accept the drug withdrawal
plan and implement the recommended changes. Because of the nature of the
intervention, the research physician, attending physicians, and participating patients
could not be blinded to group assignment after randomization. The intervention
was applied at a single time point during the patients’ hospital admission, but

before transition to long term nursing home care.
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Table 5.1:

Protocol for withdrawal and re-instatement of drugs associated with

the potential for acute drug withdrawal events

Drug

Withdrawal protocol

Re-instate drug if:

Alpha blockers for
hypertension

Taper medication at
intervals of 5 days

Increase in blood
pressure above 160
mmHg systolic or 90
mmHg diastolic

Neuroleptic
antipsychotics

Taper medication at
intervals of 2 weeks234

Emergence of
behavioural or
psychological symptoms
of dementia (BPSD),
placing the patient or
others at risk of harm

Proton pump inhibitors

Half dose initially. Stop
altogether in 1 month if
no symptoms of
dyspepsiazss

Recurrence of dyspepsia.

H2-receptor antagonists

Half dose initially. Stop
altogether in 1 month if
no symptoms of
dyspepsia

Recurrence of dyspepsia

Gastrointestinal

Taper medication at

Recurrence of abdominal

antispasmodics intervals of 5 days cramps
Theophylline Taper medication at Recurrence of wheeze or
intervals of 5 days dyspnea

Long-term oral steroids

Tapering regimen will be
individualized and will
be based on underlying
illness, stability of
symptoms and duration
of steroid use. Will be
guided by consultant
geriatrician.

Symptoms indicating
possible adrenal
insufficiency —anorexia,
nausea, vomiting,
weakness, confusion,
hypotension.

Diabetic oral agents

Taper medication at
intervals of 2 weeks

Polyuria, fasting
capillary blood glucose
>15 or HbA1C >10% at
6 weeks after withdrawal

Angiotensin Converting
Enzyme (ACE) inhibitors
/angiotensin receptor
blockers for diabetes

Taper medication at
intervals of 5 days

Increase in blood
pressure above 160
mmHg systolic or 90
mmHg diastolic

Systemic oestrogens for
menopausal symptoms

Taper medication at
intervals of 2 weeks

Recurrence of
menopausal symptoms

Nutritional supplements

5% total body weight
loss over period of 2-4
weeks
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5.2.5 Outcome measures

The primary outcome was the mean change in the number of long-term regularly
prescribed medicines consumed by participants at 3 months post-randomisation.
Short-term medicines (e.g. antibiotics, topical anti-fungal agents, topical
corticosteroids etc.) were not included. For combination products, each ingredient
was included as one drug as long as that ingredient was available as a single
medicine in the contemporaneous British National Formulary (74t edition).233

Secondary outcomes were measured at 3 months and included the following:

i.  Unscheduled medical reviews and emergency transfers after discharge from
the acute hospital.
ii.  Falls and non-vertebral fractures after discharge from the acute hospital.
iii.  Changes in prescriptions of neuroleptic anti-psychotic medications.
iv.  Changes in 28-day cost of participants’ prescription medications.
v.  Changes in participants’ quality of life (measured by the QUALIDEM
instrument and the ICECAP-O questionnaire).

vi.  Mortality.

Outcome data were collected by three trained research physicians (Dr. Emma
Jennings, Dr. Ruth Daunt, Dr. Mary Randles) who were blinded to the group
allocation of participants. Directors of nursing in the relevant nursing homes were
contacted by telephone and requested to complete a case report form populated
with the relevant data fields. It was requested that a nurse or care assistant, familiar
with the participant, complete the QUALIDEM instrument while, where possible,

the ICECAP-O was to be completed by the same person who completed the
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questionnaire at baseline. In some instances, the research physicians contacted the
relevant person by telephone to complete the ICECAP-O. Twenty-eight-day cost of
participants’ prescription drugs was calculated using a 2018 Irish pharmaceutical
wholesaler price list, produced by Clanwilliam Health®. For each specific

medication dose and formulation, the lowest cost option was chosen.

5.2.6 Sample size calculation and statistical analysis

The trial was powered to detect a difference of 2.0 in the mean number of
medications between the intervention and control groups (o= 0.5, 1-p = 0.8,
population variance = 14 [taken from the study described in Chapter 3]) at 3
months. Allowing for an estimated attrition rate (deaths and drop-outs) of 30%, it
was estimated that a sample size of 160 participants (80 in each group) would be
required.

In the analysis of the primary outcome, we included only participants who
completed follow-up. Because medications regimens frequently change in the final
stages of terminal illness, we excluded deceased participants due to

difficulties in determining final valid, verifiable medication lists. Emergency
department presentations, hospital admissions, and mortality were determined on
all randomized participants. We used standard descriptive statistics with study
groups compared using y2 or Fisher’s exact tests for categorical variables, the
independent samples t-test for normally distributed continuous variables, and the
Wilcoxon rank-sum test for nonparametric variables. All statistical analysis was

performed using SPSS® version 25.

107



5.3 RESULTS

5.3.1 Baseline characteristics

Between March 27t 2018 and April 3rd 2019, 130 participants were randomized to
receive either usual pharmaceutical care or usual pharmaceutical care
supplemented by individualized STOPPFrail-guided deprescribing advice.
Recruitment ended before the sample size goal of 160 was reached because of a
requirement, due to resource constraints, to complete follow-up before the planned
trial closure date of June 30w. Ten patients died prior to discharge from hospital, 20
patients died prior to follow-up at 3 months, while one patient withdrew from the
trial after enrolment (Figure 5.1). At baseline, there were no significant differences
between the intervention (n = 65) and control (n = 65) groups in terms of age, sex
or measures of cognitive, functional and co-morbidity status (Table 5.2). The mean
+ standard deviation (SD) number of daily medications prescribed at baseline was
11.5 + 3.0 in the intervention group and 10.9 + 3.5 in the control group (p = 0.28).
Significantly more participants in the intervention group, relative to the control
group, were prescribed analgesic medications at baseline (75% versus 49.2%, p =

0.03).

108



Figure 5.1:

Recruitment and participation

Screened for eligibility (n = 386)

Excluded (n =256)
Inclusion criteria not met:
e <75 years (n =66)
e <5drugs (n=44)
e SQ negative (n = 42)
o CFS <7 (N=14)
o Final stages of terminal illness (n=16)
Declined participation (n = 53)
»| Other reasons:
o Insufficient time to recruit (n = 8)
¢ NOK not contactable (n =8)
e Legal issues (n = 4)
e Patient already participating in a drug
trial (n=1)

Individuals randomized (n =130)

v

Allocated to intervention
arm (n =65)
Received intervention care
(n=65)

Lost to follow-up
Deaths prior to hospital
discharge (n=4)
Deaths after hospital discharge
(n=8)

Withdrawal from trial (n=1)

i

Included in primary analysis
(n=51)
1 patient excluded from
analysis (moribund,
receiving end-of-life care)

Legend:

[ Allocation ]

[ Follow-up ]

[ Analysis ]

v

Allocated to control arm
(n =65)
Received control care (n=65)

l

Lost to follow-up
Deaths prior to hospital
discharge (n=6)
Deaths after hospital
discharge (n=12)
Withdrawal from trial (n=0)

l

Included in primary
analysis (n=47)

CFS = Clinical Frailty Scale; NOK = next of kin; SQ = Surprise Question




Table 5.2:

Baseline characteristics of study participants

Variable Control Intervention P
(n=65) (n=65) value
Female (%) 38 (58.46%) | 42 (64.61%) | 0.59
Age (SD) 85.68 (5.87) | 84.49(5.60) | 0.24
Hospital
Cork University Hospital 50 (76.9%) 52 (80%) 0.83
Mercy University Hospital 15 (23.1%) 13 (20%) -
MMSE (SD) 14.25 (7.52) 14.8 (7.37) 0.67
Modified Barthel Index (SD) 6.83 (4.04) 7.17 (3.87) 0.63
CCI (SD) 6.33 (1.86) 6.8 (2.31) 0.21
Diagnoses
Dementia (%) 48 (73.8%) 49 (75.4%) 1.0
Heart failure (%) 10 (15.4%) 16 (24.6%) 0.27
Atrial fibrillation (%) 27 (41.5%) 24 (36.9%) 0.72
Chronic kidney disease (%) 15 (23.1%) 16 (24.6%) 1.0
Active cancer (%) 6 (9.2%) 5 (7.7%) 1.0
Osteoporosis (%) 18 (27.7%) 19 (29.2%) 1.0
Medication use
No. of regular medications (SD) 10.89 (3.56) | 11.52(3.03) 0.28
No. of PRN medications (SD) 0.25 (0.47) 0.28 (0.6) 0.74
No. of patients with >10 regular 39 (60%) 46 (70.8%) 0.27
medications (%)
STOPPFrail-defined PIMs (SD) 2.41 (1.27) 2.40 (1.4) 0.948
Medications eligible for dose reduction 0.71 (0.7) 0.75 (0.73) 0.71
(SD)
Medication type
Anti-thrombotic 47 (72.3%) 42 (64.6%) 0.45
Antipsychotic (%) 16 (24.6%) 13 (20%) 0.67
Lipid lowering agents 17 (26.1%) 12 (18.5%) 0.4
Calcium 23 (35.4%) 15 (23.1%) 0.18
Analgesics 32 (49.2%) 45 (75%) 0.03
Anti-resorptive 9 (13.8%) 7 (10.8%) 0.79
Nutritional supplement 37 (56.9%) 33 (50.8%) 0.59
Gastric acid suppression therapy 42 (64.6%) 39 (60%) 0.72
Medications for constipation 48 (73.8%) 55 (84.6%) 0.19

Legend:

CCI = Charlson Co-morbidity Index; MMSE = Mini-mental State

Exam; PIMs = potentially inappropriate medications; PRN = pro ne
rata; SD = standard deviation.

5.3.2 STOPPFrail deprescribing recommendations

At least one deprescribing recommendation was made for 90.8% of participants in

the intervention group. A mean of 2.4 £ 1.4 medications per patient were targeted
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for discontinuation while 0.75 £ 0.73 medications per patient were targeted for
dose reduction. Overall, 87.8% of deprescribing recommendations were accepted
and implemented by the attending physicians. STOPPFrail criterion A2 (i.e. Stop
any drug without a clear clinical indication) was the most common
recommendation triggered (44.4% of all recommendations). Lipid lowering
therapies (criterion B1), neuroleptic antipsychotics (criterion D1), proton pump
inhibitors (PPls; criterion E1), anti-resorptive therapies (criterion G2), calcium
supplements (criterion G1) and vitamin supplements (criterion J1) accounted for a
further 40% of the deprescribing recommendations. The frequency of the

individual STOPPFrail criteria is shown in Table 5.3.

5.3.3 Primary outcome

Data from 98 randomized participants were available for analysis for the primary
outcome (Figure 5.1). Intervention arm patients (n = 51) and control arm patients
(n =47) were prescribed a mean (SD) of 11.5 (£ 2.7) and 10.9 (* 3.6) regular
prescription medications, respectively, at baseline. The mean (SD) change in the
number of prescribed regular medications at 3 months was -2.61 (+ 2.73) in the
intervention group and -0.36 (£ 2.60) in the control group (mean difference 2.25 +
0.54, 95% confidence interval 1.18 -3.32, p<0.001). Of 141 medications that were
discontinued in the intervention group, only 3 had been restarted at the 3-month

follow-up timepoint.
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Table 5.3: Frequency of STOPPFrail-defined potentially inappropriate
medications in the control and intervention groups

Criterion Control Intervention
N (%) N (%)

Al: Any drug that the patient persistently fails to 3 (1.5%) 7 (3.4%)

take or tolerate

A2: Any drug without clear clinical indication 75 (37.1%) | 91 (44.4%)

B1: Lipid lowering therapies 20 (9.9%) | 11 (5.4%)

B2: Alpha-blockers for hypertension 0 0

C1: Anti-platelets for primary cardiovascular 7 (3.5%) 4 (2%)

prevention

D1: Neuroleptic antipsychotics 7 (3.5%) 9 (4.4%)

D2: Memantine 5 (2.5%) 4 (2%)

E1: Proton Pump inhibitors 31 (15.3%) | 26 (12.7)

E2: H2 receptor antagonists 0 0

E3: Gastrointestinal antispasmodics 1 (0.5%) 0

F1: Theophylline 0 0

F2: Leukotriene antagonists 1 (0.5%) 2 (1%)

G1: Calcium supplements 23 (11.4%) | 14 (6.8%)

G2: Anti-resorptive/ bone anabolic drugs 9 (4.5%) 6 (2.9%)

G3: Selective oestrogen receptor modulators for 0 0

0steoporosis

G4: Long-term oral nonsteroidal anti-inflammatory 0 0

drugs

G5: Long-term oral steroids 2 (1%) 0

H1: 5-alpha reductase inhibitors with long-term 0 0

bladder catheterisation

H2: Alpha blockers with long-term bladder 1 (0.5%) 1 (0.5%)

catheterisation

H3: Muscarinic antagonists with long-term bladder 0 0

catheterisation

I1: Diabetic oral agents 2 (1%) 3 (1.5%)

12: Angiotensin converting enzyme-inhibitors for 0 1 (0.5%)

diabetes

I3: Angiotensin receptor blockers 0 0

14: Systemic oestrogens for menopausal symptoms 0 0

J1: Multivitamin combination supplements 9 (4.5%) 18 (8.7%)

J2: Nutritional supplements (other than vitamins) 4 (2.5%) 8 (3.9%)

J3: Prophylactic antibiotics 1 (0.5%) 0
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5.3.4 Secondary outcomes

There were no statistically significant differences between the intervention and
control groups for patient-related outcomes such as unscheduled hospital
presentations, falls, fractures or mortality (see Table 5.4). QoL deteriorated
significantly in both the intervention and control groups from baseline to three-
month follow up but there were no statistically significant differences in the mean
change in QUALIDEM or ICECAP-O scores between groups from baseline to
follow-up (see Table 5.5).

Antipsychotic drugs were reduced or discontinued more often in
intervention patients relative to control patients but, again, the differences did not
reach statistical significance (see Table 5.6). At baseline, there were no statistically
significant differences in the extrapolated mean (SD) monthly medication costs
between the intervention and control groups (€240.53 £105.57 and €225.68
+126.68, respectively, p =0.53). However, at 3 months follow-up, the mean change
in monthly medication cost was significantly greater in the intervention group i.e. —
€67.51 £133.56 compared to the control group i.e. —€11.90 £99.42 (mean

difference €55.60 £23.95, 95% CI 8.06 -103.14, p =0.02).
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Table 5.4:

Effect of STOPPFrail-guided deprescribing on secondary outcomes

Intervention (n=65) Control (n=65)
Outcome Proportion ~ Number of | Proportion = Number of  Relative p
(95% CI) participants | (95% CI) participants risk
(number of (number of (95%
events) events) Cl)
ED 0.05 (0.01, 3(5) 0.08 (0.03, 5(8) 0.60 0.72
presentation 0.13) 0.17) (0.15,
(not 2.41)
admitted)
Unplanned 0.14 (0.07, 9 (10) 0.08 (0.03, 5 (6) 1.80 0.27
hospital 0.24) 0.17) (0.64,
admission 5.08)
Deaths 0.18 (0.11, 12 0.28 (0.18, 18 0.67 0.22
0.3) 0.4) (0.35,
1.27)
Unscheduled | 0.61 (0.47, 31 (68) 0.57 (0.43, 27 (52) 1.04 0.82
medical 0.73) 0.70) (0.74,
reviews by 1.45)
GP*
Falls* 0.27 (0.17, 14 (24) 0.30 (0.19, 14 (32) 0.90 0.75
0.40) 0.44) (0.48,
1.69)
Non- 0.02 (0, 1(2) 0.09 (0.03, 4 (5) 0.23 0.18
vertebral 0.11) 0.20) (0.03,
fractures* 1.95)
Legend: *measured in final analytical sample (intervention [n=52]; control

[n=47]); CI = confidence interval; ED = emergency department; GP

= general practitioner.
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Table 5.5: Self-reported and proxy-measured quality of life outcomes at
baseline and 3-month follow-up

Baseline 3 months
Interventi Contr p  95% | Interventi Control p  95%
on ol Cl on Cl
ICECAP-
O
N 63 64 - - 21 29 - -
Mean (SD) 0.60 0.60 0.9 - 0.21 0.30 0.14 -
(0.22) (020 3 0.07 (0.33) (0.35) 0.03,
) : 0.21
0.08
Mean -0.39 -0.30 0.17 -
change - - - - (0.36) (0.35) 0.04,
baseline to 0.21
3-months
(SD)
QUALIDE
M
N 61 64 - - 37 38 - -
Mean (SD) 6.96 758 0.1 - 4,53 473 0.79 -
(2.58) 194 2 017 (4.23) (4.30) 1.28
) : to
1.42 1.68
Mean -2.43 -2.85 0.60 -
change - - - - (4.65) (4.64) 2.03,
baseline to 1.19
3-months
(SD)

Legend: N = number completed; Cl = confidence interval; SD = standard deviation

Table 5.6: Effect of STOPPFrail-guided deprescribing on antipsychotic

prescribing
Outcome Intervention Control Treatment p
(n=9) (n=11) difference
(95% CI)
Participants who had 5 (55.6%) 1 (9%) 4.29 0.15
successful (0.57,
discontinuation of an 31.79)
antipsychotic drug, n (%)
Participants who had 2 (22.2%) 2 (18.2%) 1.18 0.85
successful dose (0.20,
reduction of an 7.06)

antipsychotic drug, n (%)
Legend: Cl = confidence interval
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5.4  DISCUSSION

In this study of very frail older hospitalized patients with limited life expectancy,
application of STOPPFrail criteria at a single time point resulted in a sustained and
significant reduction in the level of polypharmacy and average aggregate monthly
medication costs compared with usual pharmaceutical care. We found that almost
one-in-four medications were discontinued in frail older people with polypharmacy
using this method resulting in a 28% average reduction in monthly medication
costs. There were no significant differences between the intervention and control
arms in terms of important health-related outcomes including unplanned hospital
admissions, falls, fractures, quality of life and mortality although it must be
acknowledged that the trial was likely to have been underpowered to detect
significant differences in these secondary outcomes.

Other structured deprescribing methods have recently been evaluated in
very frail older people using a randomized controlled trial design and have also
reported a statistically significant reductions in potentially inappropriate
prescriptions. Potter et al.174 used an implicit (Scott’s deprescribing algorithm)
approach that required the user to answer a series of questions about each drug in
the patient’s regimen, while Wouters et al.23s evaluated the Multidisciplinary
Multistep Medication Review (3MR). Both methods are patient-centred and
comprehensive but are limited by a requirement for resource-intensive processes.
This may hinder their integration into widespread clinical practice. STOPPFrail
overcomes these limitations by virtue of its conciseness and high inter-rater
reliability between users of different disciplines and professional grades.14s

The most common reason for deprescribing in this trial was when a drug

had no clear valid clinical indication (STOPPFrail criterion A2). We contend that
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routinely clarifying whether a drug is actually indicated is fundamental to any
formal medication review in older multi-morbid patients exposed to polypharmacy,
particularly frailer patients with very limited survival prospects. The remaining
criteria in STOPPFrail are predominantly explicit and target specific drugs that,
under usual circumstances, may be clinically indicated but are likely to be
associated with negligible benefits or net harm in the context of advanced
irreversible frailty and limited life expectancy. During the conduct of the trial, it
became clear that some of the explicit criteria in STOPPFrail lacked clinical
relevance and were very seldom, if at all, applied (e.g. systemic oestrogens for
menopausal symptoms, selective oestrogen receptor modulators for osteoporosis).
Furthermore, just like the study described in Chapter 4, it was evident that some
medications, commonly prescribed in frail older people but lacking a firm evidence
base (e.g. vitamin D therapy), were absent from STOPPFrail. In the next chapter,
the development of an updated version of STOPPFrail, that addresses these
shortcomings, will be described.

This trial has some limitations. Firstly, participants were enrolled from just
two acute hospitals in Ireland and this may limit the generalizability of our
findings. STOPPFrail criteria were developed in the University affiliated with these
hospitals and this may have influenced the readiness of some attending physicians
to implement the deprescribing recommendations. Secondly, it is not possible to be
certain of the effect of the intervention on important patient-related outcomes
including mortality due to the relatively small sample size and short follow-up
period. Thirdly, a cluster randomization design, which would diminish the
possibility of contamination bias, was not used. Physicians may have

simultaneously had both intervention and control patients under their care during
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the trial and, through a ‘training effect’, may have applied STOPPFrail criteria
during medication reviews of control patients. However, any possible
contamination of this kind would increase the chance of actual effects of the
intervention not being detected (i.e. type Il error). In spite of the possible presence
of contamination, significantly different effects of the STOPPFrail intervention
were still observed between the groups.

When frail older people approach end-of-life, the prescription of multiple
medications may be burdensome or even futile in their clinical management. Our
study provides evidence that STOPPFrail, an easily applied reliable deprescribing
tool, substantially reduces polypharmacy and monthly medication costs in this
patient cohort. The results, when combined with earlier studies, suggest that careful
deprescribing can be accomplished in frail, older adults without compromising

clinical outcomes or quality of life.
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CHAPTER 6

STOPPFrail Version 2: Development and Validation

119



6.1 INTRODUCTION

Several important properties of STOPPFrail deprescribing criteria have now been
demonstrated:
e The use of STOPPFrail criteria, as a method of deprescribing, has
substantial inter-rater reliability between physicians of different disciplines
and professional grades (kappa coefficient 0.76).148
e As demonstrated in Chapter 4, STOPPFrail-guided deprescribing decisions
generally align with “gold standard” geriatrician-led deprescribing (positive
predictive value 89.3% when methods compared using 100 standardized
clinical cases).
e Asshown in Chapter 5, implementation of STOPPFrail deprescribing
recommendations significantly reduces medication numbers and costs for
older people approaching end-of-life without clearly compromising well-

being.

Despite these findings, it has become clear that STOPPFrail, as a deprescribing
tool, has important limitations. Firstly, the method for identifying older people who
are likely to be approaching end-of-life has limited application in a clinical setting
(patients have to meet ALL the following criteria: end-stage irreversible pathology;
poor 1-year survival prognosis; severe functional or cognitive impairment;
symptom control is priority rather than prevention of disease progression).147
Secondly, there is no reference to the role of the patient or family in the
deprescribing decision-making process. Shared decision making is central to
patient-centred care and clearly should be emphasized in any intervention

involving vulnerable patients.149 Thirdly, as discussed in earlier chapters, it is clear
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that there are several commonly prescribed medications, lacking firm evidence-
based clinical utility for frail older people, that are absent from STOPPFrail version
1. Finally, as for all explicit criteria sets, an essential requirement is that they are
regularly updated in line with emerging evidence and clinical guidelines.
Therefore, the aim of this study was to prepare and validate a new version

of STOPPFrail criteria that would be more practical, patient-centred and complete.

6.2 METHODS

A review of the prognostic model and frailty literature was undertaken to devise a
method for identifying older people approaching end-of-life. Key requirements
were that any method would be easy-to-use and acceptable to practicing
physicians. New deprescribing criteria were compiled by the author and his
supervisors on the basis of experience garnered from using STOPPFrail in the
randomized, observational, and method agreement analysis studies described in
earlier chapters of this thesis. The proposed new criteria were then evaluated in
terms of their clinical importance, accuracy and evidence base. Searches of
PubMed, Google Scholar and Cochrane Library databases were undertaken.
Searches included the drug in question along with key words including “frailty”,
“limited life expectancy”, “end of life”, and “deprescribing”. The draft criteria, as
well as the method for identifying older people approaching end-of-life, were then
distributed to a panel of experts for consensus using the Delphi validation method,
an established method of achieving consensus.237

The panel comprised eight members with expertise in geriatric medicine,

clinical pharmacology, psychiatry of older age, general practice and palliative

medicine (Table 6.1). All panel members were involved in the validation of the
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original STOPPFrail criteria.147 Accompanying the draft criteria was a supporting
document detailing the justification and evidence base for the new criteria
(Appendix 6).

SurveyMonkey® software was used to facilitate the Delphi validation. Each
draft criterion was accompanied by an explanatory statement. Panel members were
required to choose their level of agreement for each criterion using a 5-item Likert
scale: 1 = strongly agree; 2 = agree; 3 = neutral; 4 = disagree; 5 = strongly disagree.
A median value of 1 or 2 and a 25t centile value of < 2 (i.e. at least 75% of panel
members agreed or strongly agreed) were required for the criterion to be included.
Criteria with a median value of 1 or 2 but a 25t centile value of > 2 were to be
rephrased according to the panel member suggestions and entered into the next
Delphi validation round. Criteria with a median value of > 3 were rejected. Panel
members were encouraged to comment on criteria and provide suggestions. All
panel member responses were anonymised and members were discouraged from
communicating with each other during the consensus process. Repeat Delphi
validation rounds were to be continued until agreement to include or reject was

reached on all draft criteria.
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Table 6.1

STOPPFrail version 2

Expert panel members who participated in the validation of

Name

Discipline

Place of practice

Prof. Sean O’Keeffe

Geriatric medicine

University College

Hospital, Galway

Prof. Joe Harbison

Geriatric medicine

St. James Hospital,

Dublin

Dr. Suzanne Timmons

Geriatric medicine

Mercy Hospital, Cork

Prof. Stephen Byrne

Clinical pharmacy

University College Cork

Prof. David Williams

Clinical pharmacology

Beaumont Hospital,

Dublin

Dr. Tony Foley

General practice

University College Cork

Prof. Brian Lawlor

Psychiatry of old age

St. James Hospital,

Dublin

Prof. Tony O’Brien

Palliative medicine

Marymount Hospital,

Cork

6.3 RESULTS

In Round 1 of the Delphi process, 8 new criteria, including a method for

identifying patients approaching end-of-life, were submitted to the expert panel for

evaluation. In addition, 7 of the original criteria, considered obsolete or less

relevant, were submitted to the panel for re-evaluation. In these instances, panel
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members used the Likert scale to indicate their level of agreement for removing the
potentially obsolete criteria from the new version of STOPPFrail.

Seven of the 8 new criteria in Round 1 had median Likert scores with 75t
centile values of 1 or 2 and were retained as validated criteria. The remaining
criterion, which related to the deprescribing of anti-anginal therapies (nitrates,
nicorandil, ranolazine — “none of these anti-anginal drugs have been proven to
reduce cardiovascular mortality or the rate of myocardial infarction. Aim to
carefully reduce and discontinue these drugs in patients with a history of chest pain
in the distant past [i.e. no chest pain in the previous 6 months]”, had a median
Likert score of 1.5 but three of the panel members were ‘neutral” about its
inclusion. This criterion was rephrased, based on suggestions from the panel
members, and achieved validation for inclusion in Round 2 of the Delphi process.
Consensus was reached on removing all 7 of the potentially obsolete criteria in
Round 1 (see Table 6.2 for details).

STOPPFrail version 2 is shown in Table 6.3. Included in STOPPFrail
version 2 is a method for identifying patients who are likely approaching end-of-
life as well as new criteria outlining circumstances when antihypertensive
medications, vitamin D, folic acid, and diabetic agents can be reasonably

deprescribed in this population.
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Table 6.2

Criterion

STOPPFrail version 1 criteria removed from the proposed version 2

Rationale

Alpha-blockers for hypertension
Stringent blood pressure control is not
required in very frail older people. Alpha
blockers in particular can cause marked
vasodilatation, which can result in marked
postural hypotension, falls and injuries
Gastrointestinal antispasmodics

Regular daily prescription of
gastrointestinal antispasmodics agents
unless the patient has frequent relapse of
colic symptoms because of high risk of
anti-cholinergic side effects

Selective Estrogen Receptor Modulators
(SERMSs) for osteoporosis

Benefits unlikely to be achieved within 1
year, increased short-intermediate term
risk of associated ADEs particularly
venous thromboembolism and stroke
Angiotensin converting enzyme (ACE)-
Inhibitors for diabetes

Stop where prescribed only for prevention
and treatment of diabetic nephropathy.
There is no clear benefit in older people
with advanced frailty with poor survival
prognosis

Angiotensin Receptor Blockers (ARBS)
for diabetes

Stop where prescribed only for prevention
and treatment of diabetic nephropathy.
There is no clear benefit in older people
with advanced frailty with poor survival
prognosis

Systemic oestrogens for menopausal
symptoms

Increases risk of stroke and venous
thromboembolic disease. Discontinue and
only consider recommencing if recurrence
of symptoms

Prophylactic Antibiotics

No firm evidence for prophylactic
antibiotics to prevent recurrent cellulitis
or urinary tract infections

Obsolete. New criterion relating to
anti-hypertensive therapies included
in STOPPFrail Version 2

Rarely applied. New criterion
relating to symptomatic therapies
included in STOPPFrail version 2.

Rarely applied.

New criterion relating to anti-
hypertensive therapies included in
STOPPFrail Version 2

New criterion relating to anti-
hypertensive therapies included in
STOPPFrail Version 2

Rarely applied.

There is evidence that long-term
antibiotic therapy has a role in the
prevention of recurrent urinary tract
infections in postmenopausal
Women23s
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Table 6.3: STOPPFrail Version 2

STOPPFrail is a list of potentially inappropriate prescribing indicators designed to
a55|st physmans with deprescrlbmg decisions. It |s mtended for onngengmuh

Goals of care should be clearly deflned

and, where possible, medlcatlon changes should be discussed and agreed with patient
and/or family.
Appropriate patients typically meet ALL of the following criteria:

1. ADL dependency (i.e. assistance with dressing, washing, transferring,
walking) + severe chronic disease + terminal illness.

2. Severe irreversible frailty i.e. high risk of acute medical complications and
clinical deterioration.

3. Physician overseeing care of patient would not be surprised if the patient
died in the next 12 months.

Section A: i. Any drug that the patient persistently fails to take or tolerate
General despite adequate education and consideration of all
appropriate formulations.
ii. Any drug without a clear clinical indication.
iii. Any drug for symptoms which have now resolved (e.g. pain,
nausea, vertigo, pruritis).

Section B: i. Lipid lowering therapies (statins, ezetimibe, bile acid
Cardiology sequestrants, fibrates, nicotinic acid, lomitapide, and
system acipimox).

ii. Antihypertensive therapies: Carefully reduce or discontinue
these drugs in patients with systolic blood pressure (SBP)
persistently <130mmHg. An appropriate SBP target in frail
older people is 130 -160mmHg. Before stopping, consider
whether the drug is treating additional conditions (e.g. beta-
blocker for rate control in atrial fibrillation, diuretics for
symptomatic heart failure).

iii. Anti-anginal therapy (specifically: nitrates, nicorandil,
ranolazine): None of these anti-anginal drugs have been
proven to reduce cardiovascular mortality or the rate of
myocardial infraction. Aim to carefully reduce and
discontinue these drugs in patients who have had no reported
anginal symptoms in the previous 12 months AND who have
no proven or objective evidence of coronary artery disease.

Section C: i. Anti-platelets: No evidence of benefit for primary (as distinct
Coagulation from secondary) cardiovascular prevention.
system ii. Aspirin for stroke prevention in atrial fibrillation: Aspirin

has little or no role for stroke prevention in frail older people
who are not candidates for anticoagulation therapy and may
significantly increase bleeding risk.

Section D: i. Neuroleptic antipsychotics in patients with dementia: Aim
Central to reduce dose and discontinue these drugs in patients taking
Nervous System them for longer than 12 weeks if there are no current clinical
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features of behavioural and psychiatric symptoms of dementia
(BPSD).

ii. Memantine: Discontinue and monitor in patients with
moderate to severe dementia, unless memantine has clearly
improved BPSD.

Section E: i. Proton Pump Inhibitors: Reduce dose of Proton Pump
Gastrointestinal Inhibitors when used at full therapeutic dose > 8 weeks, unless
System persistent dyspeptic symptoms at lower maintenance dose.

ii. H2 receptor antagonist: Reduce dose of H2 receptor
antagonists when used at full therapeutic dose for > 8 weeks,
unless persistent dyspeptic symptoms at lower maintenance

dose.
Section F: i. Theophylline and aminophylline: These drugs have a
Respiratory narrow therapeutic index, have doubtful therapeutic benefit
System and require monitoring of serum levels and interact with other
commonly prescribed drugs putting patients at an increased
risk of ADEs.

ii. Leukotriene antagonists (Montelukast, Zafirlukast): These
drugs have no proven role in COPD, they are indicated only in

asthma.
Section G: i. Calcium supplements: Unlikely to be of any benefit in short-
Musculoskeletal term unless proven, symptomatic hypocalcaemia.
System ii. Vitamin D (ergocalciferol and colecalciferol): Lack of clear

evidence to support the use of vitamin D to prevent falls and
fractures, cardiovascular events, or cancer.

iii. Anti-resorptive/bone anabolic drugs FOR OSTEOPOROSIS
(bisphosphonates, strontium, teriparatide, denosumab)

iv. Long-term oral NSAIDs: Increased risk of side effects (e.g.
peptic ulcer disease, bleeding, worsening heart failure) when
taken regularly for > 2 months.

v. Long-term oral corticosteroids: Increased risk of major side
effects (e.g. fragility fractures, proximal myopathy, peptic
ulcer disease) when taken regularly for > 2 months. Consider
careful dose reduction and discontinuation.

Section H: i. Drugs for benign prostatic hyperplasia (5-alpha reductase
Urogenital inhibitors and alpha-blockers) in catheterized male
System patients: No benefit with long term bladder catheterisation.

ii. Drugs for overactive bladder (muscarinic antagonists and
mirabegron): No benefit in patients with persistent,
irreversible urinary incontinence unless clear history of
painful detrusor hyperactivity.

Section I: i. Anti-diabetic drugs: De-intensify therapy. Avoid HbAlc
Endocrine targets (HbA1C <7.5% [58 mmol/mol] associated with net
System harm in this population). Goal of care is to minimize
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symptoms related to hyperglycaemia (e.g. excessive thirst,

polyuria).
Section J: i. Multi-vitamin combination supplements: Discontinue when
Miscellaneous prescribed for prophylaxis rather than treatment of

hypovitaminosis.

ii. Folic acid: Discontinue when treatment course completed.
Usual treatment duration 1-4 months unless malabsorption,
malnutrition or concomitant methotrexate use.

iii. Nutritional supplements: Discontinue when prescribed for
prophylaxis rather than treatment of malnutrition.

Disclaimer (STOPPFrail): Whilst every effort has been made to ensure that the
potentially inappropriate prescribing criteria listed in STOPPFrail are accurate and
evidence-based, it is emphasized that the final decision to deprescribe any drug
referred to in these criteria rests entirely with the prescriber. It is also to be noted that
the evidence base underlying certain criteria in STOPPFrail may change after the
time of publication of these criteria. Therefore, it is advisable that deprescribing
decisions should take account of current published evidence in support of or against
the use of drugs or drug classes described in STOPPFrail.

Legend: ADL = activities of daily living; NSAIDs = nonsteroidal anti-

inflammatory drugs

6.4  DISCUSSION

In this study, | have described the development and validation of version 2 of
STOPPFrail. The goal of STOPPFrail version 2 is to provide clinicians with a
practical, patient-centred and, where possible, up-to-date evidence-based approach
to deprescribing decisions in older people approaching end-of-life. Central to this
goal is the recognition that clinicians have duties beyond the restoration and
maintenance of health. When the limits of medical care have been reached and
continued decline is inevitable, it may be a relief to some older people to be taking
fewer medications.

Recognizing when an older person is approaching end-of-life is a key
challenge for physicians. Prognostic models, which are generally derived from

large population-based databases, synthesize patient- and disease-related
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information to produce prognostic estimates. These estimates indicate the mortality
risk for an average patient with a given set of risk factors under average
circumstances. Relevant, specific information, related to the individual patient, may
not be included in the prognostic model and, therefore, it is questionable whether
prognostic models should be used to influence important decisions at an individual
patient level. Regardless, there are no published non-disease-specific prognostic
models that, to date, are validated and recommended for use in older adults.124

In STOPPFrail version 2, | suggest using three criteria to identify patients who are
approaching end-of-life and are, therefore, appropriate for STOPPFrail-guided
deprescribing. The first criterion essentially describes the profile of an older people
who may be approaching end-of-life. The validity of this criterion is supported by
an important longitudinal study by Lunney et al. that analyzed patterns of
functional decline in older American decedents in the last years of life.10s While
perhaps oversimplified, the study nevertheless indicated that most older people
experience functional decline prior to death and that the pattern of that functional
decline tended to follow one of three trajectories depending on the profile of the
older person (i.e. severe functional impairment, organ failure or terminal illness;

see Figure 6.1).
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Figure 6.1:  Patterns of functional decline in older people approaching end-of-

lifeios
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The second criterion is severe, irreversible, frailty. While a single operational
definition has yet to gain widespread acceptance among experts, it is generally
accepted that frailty is characterized by a late life vulnerability to adverse health
outcomes, including death.12s, 131, 133 Furthermore, it is generally accepted that
frailty is a clinically recognizable state i.e. experienced physicians know it when

they see it.239, 240 For this reason, rather than recommend a specific frailty
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measurement tool, we recommend that attending physicians identify severe frailty
using clinical judgement (is this older person at high risk of acute medical
complications and clinical deterioration?), or if preferred, a frailty measurement
tool of their choice. The final criterion features the ‘surprise question’ which has
been widely adopted in frameworks for assessing end of life needs.119-121 As
discussed in Chapter 1, the ‘surprise question’ functions as a method of separating
those with an intermediate-to-high probability of dying (the clinician answers that
he/she would not be surprised if the patient died within 1 year i.e. surprise question
positive [SQ+]) from those with a low probability of dying (the clinician would be
surprised i.e. surprise question negative [SQ-]). Two recent systematic reviews
evaluating use of the ‘surprise question’ showed that, while, as expected, the
surprise question led to the detection of many ‘false positives’, the method seemed
to be very effective at excluding patients with longer survival times (negative
predictive value >90% in both reviews).122, 123 Therefore, as part of this wider
prognostic assessment, the ‘surprise question’ may serve as a safety net for patients
who are not necessarily approaching end-of-life.

Version 2 of STOPPFrail includes new deprescribing criteria relating to
antihypertensive therapies and vitamin D preparations. The guidance relating to
antihypertensive therapies is influenced by Europeanzs41 and Canadianz42 position
statements as well as findings from several longitudinal studies suggesting a
possible association between intensive blood pressure control and poorer outcomes
in older, frailer people.243, 244 While the Hypertension in the Very Elderly Trial
(HYVET)245 and the Systolic Blood Pressure Intervention Trial (SPRINT)246
showed that the prescription of antihypertensive therapies to lower blood pressure

resulted in reduced mortality and cardiovascular events in robust older people, it is
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important to note that institutionalized patients and those with an estimated life
expectancy of less than one year were excluded from these trials. The deprescribing
statement relating to vitamin D therapies is informed by new evidence emphasizing
the negligible role of vitamin D in the prevention of falls, fractures, cardiovascular
events and cancer in older people. 247-249

Shared decision making is highlighted as an integral part of the
deprescribing process in Version 2 of STOPPFrail. When patients engage in shared
decision making, they feel better informed and clearer about their values.1so
Clearly, some patients (or a surrogate) may indicate a preference to continue a
potentially inappropriate medication. In this context, while it may be helpful to try
to understand the reasons underlying this preference, we recommend avoiding
decisional conflict unless the drug in question is causing significant overt harm. It
seems, however, that the great majority of older people, according to recent studies,
would be willing to discontinue one or more medications if their physician
indicated it was possible.1s4 This suggests that physicians can be reassured about
discussing the option of deprescribing with their patients.

In conclusion, STOPPFrail version 2 has several important updates,
including a method for identifying older people approaching end-of-life and several
new criteria. The new iteration is more practical, patient-centred and
comprehensive, and careful application of the criteria, | expect, will reduce

medication burden for older people approaching end-of-life.

132



CHAPTER 7

Conclusion
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7.1  SUMMARY OF RESEARCH FINDINGS

From the outset, the goal of this thesis was to address two important issues. The
first relates to the question as to whether or not there is a reliable method for
identifying older frailer people who are likely approaching end-of-life. When end-
of-life is near apparent despite best medical efforts, directing attention towards the
personal goals of the patient is likely to yield greater benefits than a futile,
uncritical pursuit of chronic disease targets. These patients may benefit from a
personalized approach that includes the deprescribing of long-term medications
that no longer serve a useful purpose. Deprescribing involves carefully balancing
the risks and benefits of specific medications for a particular patient and, therefore,
has the potential to be highly challenging. This may be a barrier to deprescribing
and opportunities to meaningfully intervene may be lost if physicians are
uncomfortable with this practice. The second important issue, therefore, relates to
operationalizing deprescribing i.e. how to enable physicians to deprescribe safely
in older people approaching end-of-life.

In Chapter 2, the HOMR model was tested in a population of older
hospitalized patients. The exceptionally high predictive performance of the HOMR
model, reported in earlier validation studies in North America, was substantially
attenuated in our patient group. The results were not very surprising: the accuracy
of prediction models is often substantially lower in new patients compared to that
found in patients of the development population.192-194 Further refinement and
validation may improve the predictive accuracy of the HOMR model in older
hospitalized patients but, until then, it cannot be recommended for use in routine
clinical practice. For now, at least, clinical judgement remains the physician’s best
tool for determining the likely prognosis of his/ her patients. In Chapter 6, |
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suggested a heuristic approach to determining whether a patient is likely to be
approaching end-of-life. Firstly, the physician determines if the patient has the
profile of someone who is likely to be approaching end of life (i.e. terminal
diagnosis, severe chronic disease or severe disability). Then, the physician decides
whether the patient is at high risk of adverse health outcomes, either through
clinical judgement or through the application of a validated frailty measurement
tool. Finally, the physician asks ‘would I be surprised if this patient were to die in
the next 12 months’? This approach is by no means perfect but rather is a set of
intuitive mental shortcuts to the ease the cognitive load of making a prognostic
assessment.

The last year of life for the majority of older people is a period of high
symptom burden with frequent and prolonged hospital admissions. In Chapter 3, |
showed that patients in their final year consumed an average of 24 different
medications while in hospital. When discharged, patients were prescribed an
average of 2 long-term medications that were potentially inappropriate. This study
showed that medication burden is high in the last year of life and that there could
be an opportunity to intervene when older people are admitted to hospital.

In Chapter 4, STOPPFrail-guided deprescribing was compared with gold
standard geriatrician-led deprescribing using 100 standardized clinical cases. Of the
medications that were categorized as inappropriate by the gold standard method,
70.2% were also identified through the use of STOPPFrail. Reassuringly, the great
majority of STOPPFrail-guided deprescribing decisions aligned with the gold
standard. The results were important and showed that, while STOPPFrail as an
explicit deprescribing tool has limitations, it could serve as a reasonable alternative

to ‘gold standard’ deprescribing when this is not available. Deprescribing at end-
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of-life, therefore, need not be the sole preserve of the medication expert but rather
would be accessible to all physicians who regularly deliver care to older, frailer
people. Equally important, the results showed that, with the addition of new
deprescribing criteria, STOPPFrail could be improved significantly.

In Chapter 5, STOPPFrail-guided deprescribing was compared with usual
pharmaceutical care using a randomized controlled trial design. Among older frail
hospitalized patients, application of STOPPFrail resulted in a sustained and
significant reduction in polypharmacy and medication costs compared with usual
pharmaceutical care. There was no significant difference between the intervention
and control arms with regard to the secondary outcome measures i.e. mortality,
hospital admissions, falls or fractures although the trial was likely underpowered to
detect changes in these outcomes.

Arising from the results of studies described in Chapter 4 and 5, it was clear
that STOPPFrail required updating to make it more practical, relevant and
complete. Chapter 6 describes the preparation and validation of STOPPFrail
version 2. Like its predecessor, STOPPFrail version 2 is concise, easy-to-use and
evidence-based but now includes a new method, described above, for identifying
older patients who approaching end-of-life as well several new deprescribing
criteria.

Overall, the research presented in this thesis provides a strong evidence
base to support STOPPFrail-guided deprescribing for older people approaching
end-of-life. Indeed, the evidence base for STOPPFrail now compares very
favorably to other deprescribing tools for very frail older people that were
described in a recent systematic review by Thompson et al.2so More importantly,

the research has enhanced clarity on issues that are important to both patients and
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healthcare providers and has implications for how clinicians practice medicine and

manage uncertainty relating to prescribing in an ageing society.

7.2 DIRECTIONS FOR FUTURE RESEARCH

Larger, multicentre, randomized trials with longer follow-up times are required to
provide further clarification on the impact of deprescribing interventions on
outcomes such as hospital admissions, quality of life and mortality. While
demonstrating that STOPPFrail-guided deprescribing resulted in less polypharmacy
and reduced costs of medications was important, practicing physicians are likely to
need further reassurance that this does not occur at the expense of patient safety
and quality of life. As patients approach end-of-life, these outcomes may be more
important than longevity. In the STOPPFrail trial, | measured quality of life using
short quantitative questionnaires which may not have been sensitive enough to
detect more subtle but relevant changes. More creative methods, including the use
of qualitative methods with, perhaps, greater involvement of caregivers and family,
are likely to be required in future studies.

Some physicians, patients, and surrogates may prefer more information
about the relative risks and benefits of discontinuing particular medications. The
information contained within STOPPFrail Version 2 may not be enough. For this
reason, future iterations of STOPPFrail may be improved with the addition of
decision aids that enable stakeholders to manage uncertainty associated with
deprescribing of certain medications. Decision aids promote shared decision
making and enable patients to be clearer about their priorities when confronted

with difficult choices.150
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Table 7.1 outlines the categories and costs of medications consumed by the
frail older people who participated in the STOPPFrail randomized trial.
Interestingly, ‘preventives’ and ‘nutrition/ vitamin supplements’ (the categories of
medications predominantly targeted by STOPPFrail) accounted for just 32% of the
total number of medications but 50% of the total costs. The majority of prescribed
drugs at baseline were in the ‘symptom/ disease control’ category. Clearly, it would
not be appropriate to provide explicit deprescribing guidance for symptom/ disease
control drugs: a clinical evaluation of the patient is required. Symptom burden is
high in the last year of life and multiple medications may be necessary to achieve
good symptom control. A reduction in the total number of regular medications may
be a by-product of the formal medication review but the primary goal must be to
ensure that patients are receiving the right medications to keep them well. Future
iterations of STOPPFrail, therefore, may also be improved by including guidance
on the pharmacological management of common problems experienced by older

people approaching end-of-life such as pain, nausea, anxiety, and constipation.

Table 7.1: Categories and costs of medications consumed by participants

enrolled in the randomized controlled trial described in Chapter 5

Preventives Symptom/ disease control | Nutrition/ vitamins**

(217 drugs; 14.9% of
total number; 14.7% of

(990 drugs; 67.8% of total;
50.7% of total cost)

253 items; 17.3% of
total; 34.6% of the total

therapies (2.3%) *
Lipid-lowering agents
(2.3%)

Calcium (2.6%)
Antiresorptive therapies
(1%)

Gastric acid suppressants
(5.6%)

Haematinic agents (2.7%)
Psychiatric/hypnotic (8.3%)
Inhaled medications (3.2%)
Other (26.8%)

total cost) COSt***)
Antithrombotics (6.6%) | Laxatives (13.1%) Oral nutritional
Antihypertensive Analgesics (8.1%) supplements (9.2%)

Vitamins (8.1%)

Legend: *Diuretics and b-blockers included in ‘symptom/ disease control’

category; **Vitamin B12 preparations included in ‘symptom/ disease control’
category; ***nutritional supplements alone accounted for 32.9% of the total cost of
medications in the STOPPFrail trial
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At the time of trial enrolment, oral nutritional supplements accounted for
9.2% of prescribed items but 32.9% of the total costs. This finding is surprising and
warrants further investigation. Substantial weight loss is a core component of
frailty1s1, 132 and is highly predictive of future mortality.2s1 Malnutrition is common
in older hospitalized patients2s1 and, therefore, the prescription of oral nutritional
supplements for this patient cohort makes sense. However, while oral nutritional
supplements produce small but consistent weight gain for older people, there is
little evidence that they improve functional outcomes or quality of life.2s2, 253 In
fact, the literature indicates that compliance with oral nutritional supplements is
low in long-stay wards due to poor palatability.2s4 Future studies, therefore, should
examine the effect of prescribing oral nutritional supplements on outcomes such as
mealtime satisfaction, quality of life, function and mortality in older people with

advanced frailty.

7.3 FINAL THOUGHTS

During the writing of this thesis, I have become somewhat sceptical about mortality
prediction models, especially if they are to be used to influence important clinical
decisions in individual frail older people. Prediction models, even when very
accurate, tell us how an average patient with a given set of characteristics is likely
to behave under average conditions. The danger is that the evaluation of a patient’s
clinical status is reduced to an aggregate score of measured risk factors. This would
be a mistake since prediction models tell us nothing about individual patients’
values. Everything that makes a patient an individual, the important things that

define that individual’s life, are outside the realm of prediction models. While risk
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scores and prediction models may be useful to identify groups of patients with
shared characteristics who may benefit from a particular care pathway, | am rather
doubtful that they should be used to influence important decisions about individual
care.

Prognostic certainty, for an individual patient, is unattainable. However,
when physicians maintain very frail older people on lengthy, problematic
medication regimens, without consideration for prognosis and goals of care, they
may be causing undue harm. The clinical reality is that these patients inch towards
death with steady losses of function over time. Once frailty is established, it is
perverse to think that medication can reverse or arrest this natural process of
coming closer to death. While it may not be possible to accurately predict
remaining life expectancy for frail older patients, | think it is important to at least
consider whether they may be approaching end-of-life. In Chapter 6, | suggested a
3-step method for identifying patients who are approaching end-of-life. It may
suffice to simply ask “is the older person so irreversibly fragile that a relatively
minor stressor could spell end of life?” If the answer is ‘Yes’, then | think it is less
important whether the patient dies imminently or lives for a few years in a very
frail state: the same interventions —assistance for daily activities, advance care
planning, palliation and, perhaps, deprescribing —are likely to be required.

This thesis does not intend to promote a nihilistic view of therapeutics in
frailer older people. Rather, the intent is to emphasize the limits of certain
medications when an older patient is approaching end-of-life. As | have shown,
many patients approaching end-of-life are prescribed medicines for conditions or
risk factors that do not cause symptoms but may result in adverse health outcomes

later on — such as hypertension, hyperlipidaemia and osteoporosis. Most people
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treated with these medications do not benefit. The population-based approach of
treating many to help the few need not apply to older people approaching end-of-
life. Instead, these patients need their prescribers to focus on personalized care,
prioritizing symptom relief rather than long-term prevention. It should be
explained to frailer older patients and their families that the deprescribing of long-
term medications is an option in these circumstances.

Some investigators have suggested that large scale trials are required to
precisely examine the impact of deprescribing on mortality, quality of life and
other patient related outcomes. While this of course is pertinent, an expectation that
deprescribing will improve these outcomes may be over-reaching. Deprescribing
involves the withdrawal of a medical intervention and, therefore, demonstrating
that patents are no worse off in terms of symptoms and quality of life will justify
the process.

Discussions about deprescribing often, appropriately, form part of a wider
discussion around goals of care. These discussions are likely to be sensitive. It may
be beneficial if they are initiated by a physician who knows the patient’s case very
well, ideally the physician who will support the patient in their final illness. This
doctor/patient familiarity and trust may be more important than the application of
nuanced, evidence-based geriatric pharmacotherapy. My contention is that the real
value of a tool like STOPPFrail is that it enables the general practitioner, the
oncologist, the geriatrician -in other words, the patient’s doctor -to make clinically-
sound deprescribing decisions.

Physicians need to remember that they have duties beyond that of restoring
and maintaining patients in pristine health. Disability and death do not represent a

failure of medical care but are, rather, natural processes for which science has no
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remedy. The fundamental obligation of physicians is to relieve the suffering of
their patients — “to cure sometimes, to relieve often, to comfort always” as the
aphorism goes. Deprescribing for older people approaching end-of-life is the
withdrawal of medicines but not of care; patients, families and physicians must
understand this concept. Care in these circumstances encompasses a demonstration
of humane concern, palliative treatment for troublesome symptoms, helping the
patient cope with his or her final illness and above all, understanding what is
important to the patient. Peabody, in 1927, summarized this point as follows: “One
of the essential qualities of the clinician is interest in humanity, for the secret of the

care of the patient is in caring for the patient”.2s5 This is the art of medicine.
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Predicting 1-Year Mortality in Older Hospitalized Patients:
External Validation of the HOMR Model
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OBJECTIVES: Accurate prognostic information can enable
patients and physicians to make better healthcare decisions.
The Hospital-patient One-year Mortality Risk (HOMR)
model accurately predicted mortality risk (concordance
[C] statistic = .92) in adult hospitalized patients in a recent
study in North America. We evaluated the performance of
the HOMR model in a population of older inpatients in a
large teaching hospital in Ireland.

DESIGN: Retrospective cohort study.

SETTING: Acute hospital.

PARTICIPANTS: Patients aged 65 years or older cared for
by inpatient geriatric medicine services from January
1, 2013, to March 6, 2015 (n = 1654). After excluding
those who died during the index hospitalization (n = 206)
and those with missing data (n = 39), the analytical sample
included 1409 patients.

MEASUREMENTS: Administrative data and information
abstracted from hospital discharge reports were used to
determine covariate values for each patient. One-year mor-
tality was determined from the hospital information system,
local registries, or by contacting the patient’s general practi-
tioner. The linear predictor for each patient was calculated,
and performance of the model was evaluated in terms of
its overall performance, discrimination, and calibration.
Recalibrated and revised models were also estimated and
evaluated.

RESULTS: One-year mortality rate after hospital discharge
in this patient cohort was 18.6%. The unadjusted HOMR
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model had good discrimination (C statistic = .78; 95% con-
fidence interval = .76-.81) but was poorly calibrated and
consistently overestimated mortality prediction. The model’s
performance was modestly improved by recalibration and
revision (optimism corrected C statistic = .8).
CONCLUSION: The superior discriminative performance
of the HOMR model reported previously was substantially
attenuated in its application to our cohort of older hospital-
ized patients, who represent a specific subset of the original
derivation cohort. Updating methods improved its perfor-
mance in our cohort, but further validation, refinement,
and clinical impact studies are required before use in rou-
tine clinical practice. ] Am Geriatr Soc 00:1-6, 2019.

Key words: prediction model; prognostic estimates;
end-of-life care; HOMR model; prognosis in older people

n important principle when caring for an older person

with frailty and multimorbidity is to align interven-
tions to the patient’s condition, preferences, and prognosis.'
When life expectancy is limited, strategies to optimize qual-
ity of life may be prioritized over invasive or futile interven-
tions. Discussions about goals of care, however, are often
deferred in frailer older patients because of the uncertainty
associated with prognostic estimates.> An accurate method
of assessing prognosis could inform and motivate discus-
sions between physicians and their patients about values,
priorities, and therapeutic goals.

The Hospital-patient One-year Mortality Risk (HOMR)
model was shown recently to accurately predict 1-year
mortality risk in hospitalized patients.>* It is composed
of covariates that include demographics, comorbidities,
severity of acute illness, and recent acute hospital care utili-
zation ( Appendix S1). These covariates are determined at
the time of hospital admission using routinely collected
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health administrative data. More than 3 million patients
aged 18 years or older were included in the validation stud-
ies in Ontario and Alberta (Canada), and Boston (United
States).>* The HOMR model had a very high discrimina-
tive performance (concordance [C] statistic = .89-.92), and
there was a less than a 1% difference between the observed
and expected percentages of deceased patients at 1 year.

To our knowledge, the HOMR model’s performance
exceeds that of other similar prognostic models. However,
it has not been validated in an exclusively older (265 y) hos-
pitalized patient population. The aim of this study was to
evaluate the performance of the HOMR model in a popula-
tion of older hospitalized patients in a large teaching hospi-
tal in Ireland.

METHODS

Data Collection

The HOMR model was applied retrospectively to all hospi-
talized patients aged 65 years or older that were under the
care of the specialist geriatric medicine service at Cork Uni-
versity Hospital from January 1, 2013, to March 6, 2015.
When patients were admitted more than once during that
period, a single hospital admission was chosen at random as
the index hospitalization. Most of the information required
to calculate the HOMR model was obtained using adminis-
trative data from the Hospital In-Patient Enquiry (HIPE) sys-
tem, a national database of coded discharge summaries. The
International Statistical ~Classification of Diseases and
Related Health Problems, Tenth Revision, Australian Modifi-
cation; Australian Classification of Health Interventions; and
Australian Coding Standards apply to all activity coded in
HIPE in Ireland.® Details about home supports before admis-
sion as well as provision of home oxygen therapy, which are
not routinely collected by administration staff in Ireland,
were obtained from the consultant geriatrician discharge
reports. When information was missing from these sources,
the patients’ medical records were reviewed. Covariate values
were determined independently by two researchers with dis-
crepancies resolved through consensus.

Deaths within 1 year of hospital admission were deter-
mined by accessing the hospital clinical information system,
an online death notification system (https:/www.RIP.ie), the
Births, Deaths and Marriages Registry Office in Cork City,
and, if required, by contacting the patient’s general practi-
tioner. Unlike the initial HOMR derivation and validation
studies, patients who died during the index hospital admis-
sion were not included. There were two reasons for this.
First, geriatrician discharge reports were used to obtain infor-
mation about home supports for the HOMR model, and
these details were generally not included when the patient died
during hospitalization. Second, the value of the predictive
model, for the present project, is to calculate 1-year mortality
risk after the acute hospital episode. Predicting in-hospital
deaths largely depends on specific clinical factors.

Statistical Analysis

A sample size that results in at least 100 events, and prefer-
ably 200 or more events, is recommended to externally vali-
date a prognostic model.® We estimated that 1-year

mortality after hospital discharge would very likely exceed
15%,”® and on that basis we calculated that a sample size
of 1400 patients would be required.

To validate the HOMR model, the linear predictor for
each patient was calculated based on the coefficient values
provided in Appendix E of the original HOMR model
development study.®> The HOMR model was then evaluated
in terms of its overall performance, discrimination, and cali-
bration. The model’s overall performance was evaluated
using the Brier score, rescaled to range from 0 to 1, with
higher values indicating better performance.” Discrimina-
tion, which refers to how well the model distinguishes those
with the outcome from those without the outcome (ie,
death in this case), was measured using the C statistic. Cali-
bration refers to the agreement between observed outcomes
and predicted outcomes and is usually displayed using a cal-
ibration plot. In addition to calibration plots, we also report
the maximum and average difference in predicted vs loess-
calibrated probabilities (Emax and Eavg).' Finally, we
report bootstrapped 95% confidence intervals for these
metrics, based on 500 resampled replicates."’

To recalibrate the HOMR model, three additional
logistic regression models were estimated.'* The first addi-
tional model included the HOMR linear predictor, with its
coefficient set to equal 1, and a freely estimated intercept
(Recalibration in the Large). The second model then
allowed the coefficient on the HOMR linear predictor to be
freely estimated (Logistic Recalibration). The third model
included the complete set of variables used in the HOMR
model, including the same transformations and interactions,
and allowed their respective coefficients to be freely esti-
mated (Model Revision). The performance of each of these
models was assessed using the same metrics as those used
to validate the original HOMR model. In addition, the opti-
mism corrected C statistic and shrinkage factor were esti-
mated for the Model Revision using bootstrapping (with
500 resampled replicates).

All analyses were conducted using R language for statis-
tical computing software,'® v.3.4.3 (November 30, 2017).
All data and the code used to analyze it and generate outputs
can be found on the Open Science Framework (https://osf.io/
tv26k/).

RESULTS

Baseline Characteristics of Study Population

Between January 1, 2013, and March 6, 2015, 1654 indi-
vidual patients aged 65 years or older were hospitalized
under the care of the specialist geriatric service. Of these,
206 patients (12.4%) died during the index hospitalization
and therefore were not included in the analysis. After
removing 39 patients with missing outcome data (2.7%), a
final sample of 1409 patients was analyzed. Of these,
259 (18.4%) died within 1 year of admission to the hospi-
tal. The median age of the study patients was 80 years
(interquartile range = 74-85 y), two-thirds were living inde-
pendently before their hospital admission, and 94.5% were
admitted through the emergency department. The baseline
characteristics of the study participants are summarized in
Table 1.
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Table 1. Baseline Characteristics of Study Participants (and How They Compare with Original Derivation Cohort)

Variable Mean SD Median (IQR) (Min, max) HOMR derivation cohort
Sex

Female 800 (56.8%) 61.8%

Male 609 (43.2%) 38.2%
Age 793+74 80 (74-85) (65, 101) 59 (IQR = 37-75)
Living status?®

Independent 933 (66.2%) 83%

Rehabilitation unit 33 (2.3%) 2%

Home care 295 (20.9%) 121%

Nursing home 148 (10.5%) 4.5%
Urgency of admission

Elective 78 (5.5%) 47 4%

ED without ambulance 498 (35.3%) 25.7%

ED with ambulance 833 (59.1%) 26.9%
No. of ambulance transfers® 3+.7 0(.0) (.5) NA
Admitting service®

General medicine (including geriatric medicine) 1365 (96.9%) 31.4%

General surgery 3 (.2%) 1%

Cardiology 17 (1.2%) 6.4%

Orthopedics 8 (.6%) 8.4%

Gastroenterology/Nephrology/Neurology 16 (1.1%) 4.9%
ICU admission directly from ED 3 (.2%) 7.4%
Home O,? 0 2.3%
ED visits®

0 828 (58.8%) 55.1%

>1 581 (41.2%) 44.9%
Urgent readmission within 30 d 131 (9.3%) 4.5%
DRS -19+48 0(-1to00) (-22,9) NA
cci

0 23.3% 57.8%

1-2 34.2% 21.7%

>3 42.5% 20.5%

Abbreviations: CCI, Charlson Comorbidity Index; DRS, diagnostic risk score; ED, emergency department; HOMR, Hospital-patient One-year Mortality
Risk; ICU, intensive care unit; IQR, interquartile range; NA, not available; SD, standard deviation.

“Prior toBefore index hospitalization.
"In 12 months before index hospitalization.

All patients, after hospital admission, were under the care of the specialist geriatric medicine service.

9Not adjusted for patient age.

HOMR Model External Validation

When the HOMR model was applied directly to the sample
of 1409 older patients, it showed good discrimination
(C statistic = .78). Calibration, however, was poor (Figure 1
shows the calibration plot) with the model consistently
overestimating mortality at all but the lowest levels of risk
(Table 2 lists the performance metrics).

Performance of Updated HOMR Model

All three updating methods improved calibration over the
original model. Recalibration in the Large resulted in a
lower intercept (—0.42; Table 2) and a significant improve-
ment in model fit over the HOMR model (likelihood ratio
test [LRT] %> P value = <.001). Logistic Recalibration did
not lead to additional improvements in model fit (LRT x>
P value = .85), with a recalibration slope of .99 (ie, close to
1). The Brier score and Eavg were improved by rec-
alibration (Table 2). The calibration plot for Recalibration

in the Large (which is virtually identical to the plot for
Logistic Recalibration) is shown in Figure 1. In addition to
improving calibration, Model Revision also improved dis-
crimination (C statistic = .82). The optimism corrected C
statistic for the Model Revision was .8, and the shrinkage
factor was .91, indicating some overfit. The reestimated
HOMR model, with regression coefficients, is shown in
Appendix S2.

DISCUSSION

This study provides information about the performance of
the HOMR model in new patients, in a different geographic
region, when validated by investigators who were not
involved in the model’s development. The high discrimina-
tive performance reported in the initial validation studies
was substantially attenuated in our older hospitalized
cohort, and calibration was found to be poor with the
model consistently overestimating mortality risk. The
results illustrate the importance of testing seemingly
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{A) HOMR model (c-statistic = 0.78) (B) Recalibration in the Large (c-statistic = 0.78)
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Figure 1. Calibration plots of the unadjusted and updated Hospital-patient 1 year mortality risk (HOMR) models. A, Original

HOMR model. B, Recalibrated model (Recalibration in the Large).

accurate prediction models in target populations before
applying them in routine practice.

There are plausible reasons for the reduced predictive
performance in this external validation study. First, the
patients in the present cohort were substantially older
(median age was 80y vs 59y in the HOMR derivation
cohort; Table 1) and less likely to be living independently
(66.3% vs 83%).> Second, unlike the initial validation stud-
ies, patients who died during their index hospital admission
were excluded. This is likely to be significant because one of
the HOMR covariates, the diagnostic risk score, quantifies
risk of death based on specific admission diagnoses. High
scores associated with diagnoses such as intracerebral hem-
orrhage and sepsis reflect high risk of death during

hospitalization. This risk may diminish significantly when
patients survive the initial days of their acute hospital epi-
sode. Third, it is unclear whether the diagnostic risk scores,
which were derived from a large population of adult
patients of all ages, are weighted appropriately for older
hospitalized patients. An admission diagnosis of syncope,
for example, is assigned a diagnostic risk score of —9 that
perhaps reflects its usually benign prognosis in younger
adults. Syncope in older adults, however, is associated with
reduced survival.'* Finally, differences in access and organi-
zation of primary care between North America and Ireland
may have had an important impact on covariates relating
to recent acute hospital care utilization (ie, ambulance
transfers, emergency department visits, readmissions).'*'®

Table 2. Performance of the Unadjusted and Updated Hospital-Patient 1-Year Mortality Risk Models

HOMR model Calibration in the Large Logistic Recalibration Model Revision
Intercept 0 -0.42 —.43
Slope 1 .99
Residual deviance 1139.96 1107.76 1107.73 1046.55
df 1409 1408 1407 1389
LRT 2 P value <.00 .85
Brier score, rescaled 15 (.1 -.21)2 .19 (.13-.25) .19 (.13-.26) .23 (.18-.31)
Emax 10 (.08-.14) .11 (.08-.22) .121 (.03-.23) .01 (.01-.09)
Eavg .05 (.04-.07) .01 (.01-.02) .01 (.00-.02) .00 (.00-.01)
C statistic 78 (.76-.81) .78 (.75-.81) .78 (.76-.81) .82 (.8-.85)

Abbreviations: df, degrees of freedom; Eavg, average absolute difference in predicted and calibrated probabilities; Emax, maximum absolute difference in
predicted and calibrated probabilities; LRT, likelihood ratio test.
“Bootstrapped 95% confidence intervals.
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Our findings are not surprising: the accuracy of predic-
tive models is often substantially lower in new patients
compared with the accuracy found in patients of the devel-
opment population.”'® Rather than simply reject the
model, updating methods were used to improve perfor-
mance in our older patient cohort. In this study, Rec-
alibration in the Large (the simplest updating method
where just one parameter of the original model [ie, the
intercept] is adjusted) substantially improved performance.
Although Model Revision resulted in further improvements,
this more extensive updating method is less ideal because
parameter estimates are redeveloped on the data of the vali-
dation set (a much smaller sample), and prior information
from the larger derivation sample is disregarded.

The performance of the recalibrated HOMR model
compares favorably with other validated prognostic models
for older hospitalized patients (Appendix $3).%18:20-28
However, it is important to emphasize that an updated
HOMR model, just like a newly developed model, would
require testing of its generalizability, as well as its impact
on clinician behavior and patient outcomes, before it could
be recommended for use in routine clinical practice.”” Even
then, because of inherent unwieldiness, it would need to be
integrated into hospital information systems to ensure
usability for practicing physicians.

The present study has some limitations. First, the HOMR
model was applied and updated in a single medical center
where patients were cared for by specialist geriatricians. As dis-
cussed, this limits the generalizability of our findings, and fur-
ther validation in other centers is now required. Second, we
used the model differently to how it was originally designed by
excluding patients who died during their index admission.
However, we contend that the primary purpose of an accurate
1-year mortality prediction in a hospitalized patient is to help
guide decision making and care planning affer the index acute
episode when the patient’s condition has stabilized.

In conclusion, the exceptional performance of the HOMR
model, reported in the North American validation studies, was
substantially attenuated in a cohort of older hospitalized
patients in a large teaching hospital in Ireland. Nevertheless,
the performance of the HOMR model in our older patient
cohort was demonstrably good and compares favorably with
other validated non—disease-specific mortality prediction tools
for older people. Updating methods improved performance of
the HOMR model, but further refinement, validation, as well
as clinical impact studies, will be required before the model
could be applied confidently in routine practice.
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Additional Supporting Information may be found in the
online version of this article.

Appendix S1. The original Hospital-patient One-year
Mortality Risk (HOMR) model. Covariates used to calcu-
late a patient’s HOMR score. ED, emergency department;
ICU, intensive care unit.

Appendix S2. Reestimated Hospital-patient One-year
Mortality Risk (HOMR) model with regression coefficients.
CCI, Charlson Comorbidity Index; ED, emergency depart-
ment; ICU, intensive care unit.

Appendix S3. Summary of prognostic models used to
predict mortality in hospitalized older patients.
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Abstract

Background: the last year of life for many older people is associated with high symptom burden and frequent hospitalizations.
Hospital physicians have an opportunity to prioritize essential medications and deprescribe potentially futile medications.
Objective: to measure medication consumption during hospitalization in the last year of life and the prevalence of poten-
tially inappropriate medications (PIMs) at hospital discharge.

Design: retrospective chart review.

Setting: acute hospital.

Subjects: =065 years, hospitalized in the last year of life.

Methods: medication consumption was determined by examining hospital Medication Administration Records. PIMs were
defined using STOPPFrail deprescribing criteria.

Results: the study included 410 patients. The mean age of participants was 80.8, 49.3% were female, and 63.7% were
severely frail. The median number of days spent in hospital in the last year of life was 32 (interquartile range 15—59).
During all hospitalizations, the mean number of individual medications consumed was 23.8 (standard deviation 10.1). One-
in-six patients consumed 35 or more medications in their last year. Over 80% of patients were prescribed at least one PIM
at discharge and 33% had =3 PIMs. Lipid-lowering medications, proton pump inhibitors, anti-psychotics and calcium sup-
plements accounted for 59% of all PIMs. Full implementation of STOPPFrail recommendations would have resulted in
one-in-four long-term medications being discontinued.

Conclusion: high levels of medication consumption in the last year of life not only reflect high symptom burden experi-
enced by patients but also continued prescribing of futile medications. Physicians assisted by the STOPPFrail tool can
reduce medication burden for older people approaching end of life.

Keywords: deprescribing, frailty, medications, elderly, STOPPFrail

The STOPPFrail criteria (Table 1) are an explicit list of 27
indicators to assist physicians with deprescribing decisions in
frail older individuals with poor 1-year survival prognosis [6].
The STOPPFrail criteria were developed by Delphi consen-
sus of an expert panel comptising academic getiatricians, clin-

Background

A hospital admission in an older person with end-stage chronic
disease or progressive frailty is an appropriate time to review
medications and goals of care [1-3]. Large observational

studies have shown that hospitalizations are frequent in the
last year of life due to high symptom and illness burden [4, 5].
Hospital physicians, therefore, have an opportunity to tailor
medication regimens to the condition and prognosis of their
patients and deprescribe potentially harmful or futile drugs.

on 27 August 2018

ical pharmacologists, palliative care physicians, old age psychiatrists,
general practitioners and clinical pharmacists. The tool is con-
cise, has good inter-rater reliability [7], and is designed to be
used by clinicians who commonly provide care for oldet peo-
ple. The relevance and applicability of the STOPPFrail criteria

749

183



D. Curtin et al.

Table I. The STOPPFrail criteria

STOPPFrail is a list of potentially inappropriate prescribing indicators designed
to assist physicians with stopping such medications in older patients (=65
years) who meet ALL of the criteria listed below:

(1) End-stage irreversible pathology

(2) Poor 1-year survival prognosis

(3) Severe functional or severe cognitive impairment or both

(4) Symptom control is the priority rather than prevention of disease

progtession

Section A: general

Al: Any drug that the patient persistently fails to take or tolerate despite
adequate education and consideration of all approptiate formulations
A2: Any drug without clear clinical indication

Section B: cardiology system

B1. Lipid lowering therapies (statins, ezetimibe, bile acid sequestrans,
fibrates, nicotinic acid and acipimox)

These medications need to be prescribed for a long duration to be of benefit.
For short-term use, the risk of ADEs outweighs the potential benefits

B2. Alpha-blockers for hypertension

Stringent blood pressure control is not required in very frail older people. Alpha
blockers in particular can cause marked vasodilatation, which can result in
marked postural hypotension, falls and injuries

Section C: coagulation system

C1: Anti-platelets

Avoid anti-platelet agents for primary (as distinct from secondary)
cardiovascular prevention (no evidence of benefit)

Section D: Central nervous system

D1. Neuroleptic antipsychotics

Aim to reduce dose and discontinue these drugs in patients taking them for
longer than 12 wecks if there are no current clinical features of behavioural and
psychiatric symptoms of dementia (BPSD)

D2: Memantine

Discontinue and monitor in patients with moderate to severe dementia, unless
memantine has clearly improved BPSD (specifically in frail patients who meet
the criteria above)

Section E: gastrointestinal system

El. Proton pump inhibitors

Proton pump inhibitors at full therapeutic dose = 8/52, unless persistent
dyspeptic symptoms at lower maintenance dose

E2: H2 receptor antagonist

H2 receptor antagonist at full therapeutic dose for = 8/52, unless persistent
dyspeptic symptoms at lower maintenance dose

E3. Gastrointestinal antispasmodics

Regular daily prescription of gastrointestinal antispasmodics agents unless the
patient has frequent relapse of colic symptoms because of high risk of anti-
cholinergic side effects

Section F: respiratory system

F1. Theophylline

This drug has a narrow therapeutic index, requires monitoring of serum levels
and interacts with other commonly prescribed drugs putting patients at an
increased risk of ADEs

F2. Leukotriene antagonists (Montelukast, Zafirlukast)

These drugs have no proven role in COPD, they are indicated only in asthma (50)

Disclaimer (STOPPFrail)

The decision to prescribe/not prescribe medications to the patient, should also
be influenced by the following issues:

(1) Drug adherence/compliance is difficult

(2) Administration of the medication is challenging

(3) Monitoring of the medication effect is challenging

(4) Drug adherence/ compliance is difficult

Section G: musculoskeletal system

G1: Calcium supplementation

Unlikely to be of any benefit in the short term

G2: Anti-resorptive/bone anabolic drugs FOR OSTEOPOROSIS
(bisphosphonates, strontium, teriparatide, denosumab)

G3. Selective estrogen receptor modulators (SERMs) for osteoporosis
Benefits unlikely to be achieved within 1 year, increased short-intermediate term
risk of associated ADEs particularly venous thromboembolism and stroke

G4. Long-term oral NSAIDs

Increased risk of side effects (peptic ulcer disease, bleeding, worsening heart
failure etc.) when taken regularly for = 2 months

G5. Long-term oral steroids

Increased risk of side effects (peptic ulcer disease etc.) when taken regularly for
2 2 months. Consider careful dose reduction and discontinuation

Section H: urogenital system

H1. 5-alpha reductase inhibitors

No benefit with long term urinary bladder catheterisation

H2. Alpha blockers

No benefit with long term urinary bladder catheterisation

H3. Muscarinic antagonists

No benefit with long-term urinary bladder catheterisation, unless clear history of
painful detrusor hyperactivity

Section I: endocrine system

I1. Diabetic oral agents

Aim for monotherapy. Target of HbAle <8%/64mmol/mol. Stringent
glycaemic control is unnecessary

12. ACE-inhibitors for diabetes

Stop where prescribed only for prevention and treatment of diabetic
nephropathy. There is no clear benefit in older people with advanced frailty with
poor survival prognosis

I3. Angiotensin receptor blockers (ARBs)

Stop where prescribed only for prevention and treatment of diabetic
nephropathy. There is no clear benefit in older people with advanced frailty with
poor survival prognosis

I4. Systemic oestrogens for menopausal symptoms

Increases risk of stroke and VTE disease. Discontinue and only consider
recommencing if recurrence of symptoms

Section J: Miscellaneous

J1. Multi-vitamin combination supplements

Discontinue when prescribed for prophylaxis rather than treatment

J2. Nutritional supplements (other than vitamins)

Discontinue when prescribed for prophylaxis rather than treatment

J3: Prophylactic antibiotics

No firm evidence for prophylactic antibiotics to prevent recurrent cellulitis or
UTIs

While every effort has been made to ensure that the potentially inappropriate prescribing criteria listed in STOPPFrail are accurate and evidence-
based, it is emphasized that the final decision to avoid or initiate any drug referred to in these criteria rests entirely with the prescriber. It is also

to be noted that the evidence base underlying certain criteria in STOPPFrail may change after the time of publication of these criteria. Therefore,
it is advisable that prescribing decisions should take account of current published evidence in support of or against the use of drugs or drug

classes described in STOPPFrail.
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Table 2. Baseline characteristics and results

Total (n = 410)

Mean age (SD) at time of index hospitalization 80.8 (7.9)
Female (o) 202 (49.3)
Discharge health/functional status
Mean (SD) CCI score 6.2 (2.3)
CFS 27 261 (63.7%)
Mean number (SD) of admission medications at index 8.4 (4.3)
hospitalization
Mean number (SD) of discharge medications at index 87 (42

hospitalization
Median number (IQR) of days between index hospital
discharge and death

124 (47-225.5)

At index hospital discharge

Mean no. of PIMs per patient (SD) 1.9 (1.4)

=1 PIM 81.5%

=3 PIMs 34.0%

In the last year of life

Median bed days (IQR) 32 (15-59)
Median hospital admissions (IQR) 2(1.25-3)
Median emergency department episodes (IQR) 2(1-3)
230 Bed days 53.4%

23 Hospital admissions 43.4%

=3 Emergency department episodes 34.0%

Medications consumed during all hospitalizations in last year of life

Mean 23.8 (10.1)
=25 Medications 43.6%
235 Medications 17.3%

Medication-types consumed during all hospitalizations in last year of life

Disease/symptom control 87.3%
Long-term preventive 9.5%
Short-term preventive 3.2%

to older people hospitalized in the last year of life has not yet
been studied.
The aims of this study were:

* To determine the prevalence of potentially inappropriate
medications (PIMs), as defined by the STOPPfrail tool, in
the discharge prescription lists of older adults hospitalized
in the last year of life.

* To measure medication consumption by older people
while in hospital in the last year of life.

Methods

Study population

We included people aged =65 years who were hospitalized
for 22 days under general medical services in our institution
in the year prior to death. The Hospital In-Patient Enquiry
system (a national database of coded discharge summaries)
was used to identify patients discharged between January
2013 to December 2014. When patients were admitted more
than once during this period, a single hospitalization was ran-
domly chosen as the index hospitalization. Patients who died
during their index hospital admission and those discharged to
a hospice, presumably in the final stages of a terminal illness,
were excluded because the primary end point was to measure
the prevalence of STOPPFrail-defined PIMs at the time of

dischatge. Deaths within 1 year of hospitalization were deter-
mined by accessing the Hospital Information System and an
online death notification system (www.RIPie). In total, 603
patients were eligible for inclusion. We estimated that 50% of
patients would be prescribed PIMs at discharge. Using a pre-
cision of 5% and a 95% level of confidence, we calculated
that a minimum sample of 384 patients would be required for
this study. To ensure an adequate final sample size, a random
sample of 434 was generated using a randomization (RAND)
function in Microsoft Excel©. The local Clinical Research
Ethics Committee approved the study protocol.

Data collection

A retrospective chart review was conducted on all study
patients by a Geriatric Medicine trained physician using a
standardized data collection pro-forma. The prevalence of
STOPPfrail-defined PIMs was measured by accessing the dis-
charge prescriptions from the patients’” index hospitalization.
Disease burden and performance status at the time of hospital
discharge were determined using the Chatlson Comorbidity
Index (CCI) [8, 9] and the Clinical Frailty Scale (CFS) [10],
respectively. The CFS is a 9-item scale and, in this study, we
categorized patients into two groups: (i) those with scores of
27 (indicating sevete frailty and/or terminal illness and there-
fore potentially eligible for the STOPPFrail tool) and (ii) those
with scores <7 (indicating full independence, mild or moder-
ate frailty). Medication consumption was determined by
reviewing in-patient medication administration records from
all hospitalizations in the last year of life. Medications that
wete prescribed but not consumed were not included, nor were
nutritional products, blood products or intravenous fluids. A
single ingredient constituted one medicine. For combination
products, each ingredient was included as one drug as long as
that ingredient was available as a medicine in the British
National Formulary.

Results

Patient characteristics

In total, 410 patients were included (24 patients were
excluded because of missing data or because they were dis-
charged to the care of community palliative services). The
principal characteristics of the decedents are summarized in
Table 2. The mean age of patients was 80.8 (standard devi-
ation [SD] 7.9) and males and females were evenly repre-
sented. Polypharmacy was highly ptrevalent and the mean
number of medications per patient at the time of hospital
admission was 8.4 (SD 4.3). At the time of hospital dis-
charge, 63.7% of patients were either severely frail or had
an advanced terminal diagnosis (CFS = 7).

Prevalence of STOPPfrail PIMs at hospital discharge

The mean number of medications prescribed per patient did
not change significantly from index hospital admission to
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discharge (8.4 [SD 4.3] versus 8.7 [SD 4.2], P = 0.275). More
than 80% of patients were prescribed at least one STOPPfrail-
defined PIM in their discharge prescription and 34% had 23
PIMs prescribed (Table 2). The mean number of PIMs did
not differ significantly between patients’ potentially eligible for
STOPPFrail-guided deprescribing (CFS = 7) and those with
less advanced stages of frailty (2.0 [SD 1.5] versus 1.8 [SD 1.4],
P = 0.053). Full implementation of the STOPPFrail recom-
mendations for those with polypharmacy (defined here as =5
long-term medications) would have resulted in, on average, a
23% reduction in total medication burden. Lipid-lowering
medications, proton pump inhibitors, anti-psychotics and cal-
cium supplements accounted for 59% of all STOPPfrail-
defined PIMs (Supplementary Appendix 1).

Medication consumption while in hospital in the last
year of life

In the year prior to death, the median number of days in hos-
pital was 32 (interquartile range [IQR] 15-58). One-third of
people had three or more emergency department presenta-
tions. During all hospital stays in the last year of life, the mean
number of individual medications consumed per patient was
23.8 (SD 10.1). One-in-six patients consumed =35 different med-
ications (Table 2). Long-term preventive medications accounted
for 9.5% of all medications consumed during hospitalization
but 24.9% of medications prescribed at the time of hospital
discharge.

Discussion

This is the first study of its kind using recently validated
explicit deprescribing criteria designed for application in the
frailest older people. Our data show that older people in
their last year of life receive high levels of polypharmacy, a
quarter of which includes long-term preventive therapies
which are likely futile. Hospital physicians need to (i) be
able to recognize frailer older patients in their last year of
life, and (i) be prepared to deprescribe thoughtfully where
approptiate, particulatly long-term preventive drugs where
benefit is unlikely to be realized.

Symptoms at end of life are often complex. A large nation-
ally representative longitudinal survey of adults in the USA
reported that symptoms such as depression, confusion, dyspnea,
incontinence, fatigue, anorexia and vomiting were all common in
the last year of life [11]. While improvements can usually be
made regarding prescribing quality, high levels of medication
consumption may be inevitable. This is important because the
number of medications prescribed is the most important pre-
dictor of iatrogenic harm [12]. The challenge for the prescribing
physician is to strike a balance between controlling multiple
symptoms and minimizing the inherent tisks of polypharmacy.

Full implementation of STOPFrail recommendations for
hospitalized patients would have resulted in almost one-in-four
long-term medications being discontinued. The process of
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deprescribing, of course, must be individualized and patients’
preferences, clinical contextual factors and the potential
for adverse drug withdrawal events given due consideration.
Other deprescribing tools (e.g. CEASE [13], Good Palliative-
Geriatric Practice [14]) are ‘implicit’ and demand that the
prescriber balance risk and benefit of each medication. The
real-world applicability of these methods to all but expert pre-
scribers is doubtful. The value of STOPPFrail is that it is expli-
cit, concise, easy-to-use, and, as we have shown, highly relevant
to the practice of hospital physicians.

Recognizing when people are in the final phase of life
is key to operationalizing deprescribing. A 2012 system-
atic review by Yourman ¢ al. [15] concluded that there was
insufficient evidence to recommend application of any of
the available prognostic models for older adults. Some
degree of uncertainty when predicting prognosis seems inev-
itable. In this study, the majority of patients were severely
frail and functional status has been shown to be a strong pre-
dictor of mortality in older people [1, 15]. In addition, func-
tional decline following hospitalization is associated with a
poor survival prognosis [16]. Perhaps then, it is patients
who are severely frail at the time of hospital admission,
and those who decline to a new frailer baseline despite adequate
rehabilitation, that should be considered appropriate candi-
dates for deprescribing.

Our study has some limitations. Firstly, the expetience
described does not apply to the 18-29% of older people who
are not hospitalized in the last year of life [1, 4]. However,
symptom, disease and medication burden are presumably less
marked in this cohort. Secondly, we may have underestimated
medication exposure and acute hospital care utilization because
information about hospitalizations outside of our institution
was not captured.

In summary, hospitalizations are common and drug bur-
den is high in the last year of life and people are frequently
dischatged home with prescriptions for potentially futile medi-
cations. The STOPPFrail criteria are highly relevant and may
assist physicians with deptescribing decisions.

Key points

* The last year of life is associated with frequent and pro-
longed hospital admissions.

* Medication consumption is high in the last year of life
and many patients consume medications that are poten-
tially futile.

* Hospital physicians can reduce medication burden for
older people approaching end of life using the
STOPPFrail tool.

Supplementary data

Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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Abstract

Furpose Clder peoplewith advanced fralty are anong the highest conaumers of medicaions. When life expectancy is limited,
some of thesemedicalions arelikely to beingppropriate. The aim of this study was to compare STOPPFrl, a concise, easy-to-
use, deprescribing tool based on explidt criteria, with gold standard, systemalic geriaricianled deprescribing.

Methods One hundred standardized dinical cases invalving 1024 medicaions were prepared. Clinicd cases were based on
ancnymized hospitdized patients aged = 65 years, with advanced frdilty (Clinicd Fralty Scde = 6), receiving = 5 regular
medicaions, who were sdected from a recent observaional study. Levd of agreament between deprescribing methods was
measured by Cohan's kappa coefficient. Sendfivity and positive predicive vadue of STOPPFral-guided deprescribing rddiveto
gold standard deprescribing was dso measured.

Results Overdl, 524 medicaions (51.2%) of medications prescri bed to this frail, elderdy cohort were potentialy inappropriate by
gold standard criteria STOPPFrail-guided deprescribing led to the idenfification of 702% of the potentidly inappropnae
medicaions. Cohen’s kappa was 0.60 (95% confidence intervd 0.55-0.65; p <0.001) indicaing moderate agreement between
STOPPF=il-guided and gol d standard depreseribing. The podtive predictive vaue of STOPPFEil was 89.3% indicaling that the
gred majority of deprescribing decidons digned with gold standard care.

Oondusions STOPPFral removes an important barmier to deprescribing by explicatly highlighting crcumstances where com-
monly used medicaions can be safely deprescribed in older paople with advanced frailty. Our results suggest that in multi-morbid
dder pdients with advanced frailty, the use of STOPPFral criteria to address inappropriate polyphamnacy may be reasonable
dtemdive to specidist medicalion review.

Keywords STOPPFral - Deprescribing - Fralty - Polyphammacy - Muli-morbicity

Introduction This is pariculardy important for patients approaching end of
life where symptom managament usudly takes priority over
An important prindple when caing for dder people with  stringent chronic disease control. Polyphamacy is commonin
mulii-morbidity is to carefully dign the medicalion regimen this cohort and many of these paients are prescribed medica-
to the condition and gods of care of theindividud pdient [1].  fions tha are probably fufile [7]. Yet, phyddans commonly
forego the opportunity to deprescribe because of fear of neg-
dive consequences (i.e, symptom rdapse, dinicd deteriora-
Hedtronic supplenentary materid Theorlmeversion of this atide tion) [3, 4]. This is despite avidence indicating that
mmm“g‘g;ﬁm‘&%mmwm deprescsibing can be achieved without compromising paient
sdfety or wellbeing [5-7].
«  DenisCutlin The complexity assodiated with fralty, multi-morbidity,
DenisCutin@physiciars ie and poyphammacy necessitates a systemalic approach to
deprescribing. Scott and colleagues have recenily proposed a
1 L . _ 5-step deprescribing protocd (CEASE—confimn current
e Do et ore, Cork Universty Horptd, medicdions, esiimete risk of drug rdded ham, assess each
medicdion for discontinudion, sort/pricritize medicalions for

2 Depaitent of Medicine, University College Cork, Cork, Irdand
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discontinuation, eliminate medications according to agreed
deprescribing plan). The third step—assessing each medica
tion for discontinuation—requires the user to answer a series
of questions about each medication in the patient’s regimen
(Fig. 1) [8]. While comprehensive and patient-centered, the
outcome of this step will depend on the knowledge, attitudes,
and experience of the user. Implicit approaches, such as
CEASE, are usually time-consuming, thereby greatly limiting
their integration into routine clinical practice[9]. More recent-
ly, the STOPPFrail criteria (Table 1), alist of 27 indicators to
assist physicians with deprescribing decisions in frail older
individuals with poor 1-year survival prognosis, have been
vaidated [11]. Of the 27 indicators, 26 are explicit (i.e., clearly
defined statements highlighting the potentially inappropriate
use of particular drug/drug classesin aparticular clinical situ-
ation) and one is implicit (i.e, A2: stop any drug without a
clear clinical indication). STOPPFrail criteria, which are orga
nized according to physiological system, are concise, have
substantia inter-rater reliability [12], and are designed to be

1. No benefit

Sgnificant toxicity ORno indication ORobvious
contraindication OR cascade prescribing?

No

A 4

2. Harm outweighs benefit

Adverse effects outweigh symptomatic effect or
potential future benefits?

No

A

3. Symptom or disease drugs

Symptoms stable or non-existent?

No

A 4

4. Preventive drugs

Potential benefit unlikely to be realized because of
limited life expectancy?

No

A 4

Continue drug therapy

Fg. 1 Step 3 of the CEASE protocol: Scott's deprescribing algorithm

@ Springer

used by physicians of al disciplines who provide care for
frailer older people on aroutine basis.

The primary aim of the present study is to compare the
utility of the structured predominantly explicit STOPPFrail
criteria with a gold standard comparator in frail older people
with poor 1-year survival prognosis. Of the available pub-
lished deprescribing guides, the CEASE protocol has the
strongest evidence of efficacy and physician acceptability
[10], and therefore, its use by a physician with expertise in
clinical pharmacotherapy is an appropriate gold standard for
deprescribing. If STOPPFrail reproduces the results of this
gold standard, then its brevity and easy usability may make
it amore appropriate method of deprescribing in routine clin-
ical practice for this particular population of older people. The
secondary aim was to determine which inappropriate or un-
necessary medications are not identified by STOPPFrail. This
information could inform future iterations of the STOPPFrail
criteria

Methodology
Qinical cases

To ensure that the comparison between the two deprescribing
methods was valid, it was important to minimize external
sources of variability [13]. For this reason, structured clinical
cases were prepared to ensure timely and equa access to in-
formation relevant to the deprescribing decision
(Supplementary appendix 1). These clinical cases were based
on anonymized patients included in a recent observational
study that examined the prevalence of potentially inappropri-
ate medications in the discharge prescriptions of older people
hospitalized in the year prior to their desth [2]. Each structured
clinical caseincluded alist of diagnoses, regular medications,
functional and cognitive status, and routine blood tests results
prior to hospital discharge. All clinical cases were based on
patients aged = 65 years, prescribed =5 regular medications
with moderate to severe frailty (Clinical Frailty Score =26
[14]). For each of theclinical cases, it was assumed asfollows:

The patient was medicdly stable

ii. The patient had a poor 1-year survival prognosis

iii. Thelist of diagnoses was complete and correct

iv. Laxatives (unless potentialy part of a prescribing cas-
cade) and paracetamol were appropriate

v. There were no difficulties with medication administration
(e.g., dysphagia, poor inhaler technique) unless explicitly
stated

vi. The patient’s nutritional status was satisfactory unless

otherwise stated
vii. Behaviora and psychologica symptoms of dementia
were present only if explicitly stated
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Tablel The STOPPFrail criteria[10]

SO aEll isalig of potentidly ingppropriate presaibing
indcatorsdesigned to assigt physdanswith soppingsuch medications

Thededsonto presibe/ nat presxibe medicationstothe petiert,
should dso beinfluenced by thefdlowingissues:

indder patients (66 years) who meet ALL of the aiterialised bdow: 1) Dugadherence conplianceisdffiat
1) HBEdgegeirreversblepathoogy 2 Adminigrationof themedictionisdelengng
2 Roor oneyear Sanviva prognoss 3 Monitoringof the medication effedt isdnellengng
3 Swerefudiond or savere cogitiveinparent or bath 4) Dugadherence conplianceisdiffiadt
4) Smptomaontrad isthepriority rather then prevention of
dissese progesson
Sion A General Saion G Musaloskdetd Sstem
AL Any drug that the patient persistently failsto take or tolerate despite GL: Gldumaupplementation

adequate education and consideration of all appropriate formulations.
A2 Any drug without clear clinical indication.

Sion B Grdidogy system
BL Lipid loneringthergpies(datins ezetimmibe, bile add sequestrans
firates nictinicadd and adpinox)
These medications need to be prescribed for along duration to be of
benefit. For short-term use, the risk of adverse drug events (ADEs)
outweighsthe potential benefits
B2 Alpharblodersfor hypertenson
Sringent blood pressure control isnot required in very frail older people.
Alphablockers in particular can cause marked vasodilatation, which can
result in marked postural hypotension, fallsand injuries

SionC Qeglationsgem
C&: Anti-platelets
Avoid anti-platelet agents for primary (as distinct from secondary)
cardiovascular prevention (no evidence of benefit)

Sion D Gartrd NenvousStem
DL Neurdepticantipsydhatics
Aim to reduce dose and discontinue these drugsin patientstaking them
for longer than 12 weeks if there are no current clinical features of
behavioural and psychiatric symptoms of dementia (BPD)
2 Marertine
Discontinue and monitor in patients with moderate to severe dementia,
unless
memantine has clearly improved BPSD (specifically in frail patientswho
meet the criteria above)

Sdion E Gagtraintesting Sgem
EL Roton Runp Inhibitors
Proton Pump Inhibitors at full therapeutic dose = 8/52, unless persistent
dyspeptic symptoms at lower maintenance dose
E2 H2reogptor antagonist
H2 receptor antagonist at full therapeutic dose for = 8/52, unless
persistent dyspeptic symptoms at lower maintenance dose
B3 Gagtraintegting antispesodics
Regular daily prescription of gastrointestinal antispasmodics agents unless
the patient has frequent relapse of colic symptoms because of high risk of
anti-cholinergic side effects

SaionE Respiratory Sgem
FL Theophyiline.
This drug has a narrow therapeutic index, requires monitoring of serum
levels and interacts with other commonly prescribed drugs putting
patientsat an increased risk of ADEs
2 Leukatriene antagonists (Mortel uast, Zfiluikaest)
These drugs have no proven role in GOPD, they are indicated only in
asthma (50)

Unlikely to be of any benefit in the short term

& Anti-resorptive/ bone anebadlic drugs FKIBE KRS
(bigphogphonetes, strontium teriperatide, denosuneb)

& SHedtive Etrogen Receptor Modulaetors (SERVE) for asteoparods
Benefits unlikely to be achieved within 1 year, increased short-
intermediate term risk of associated ADEs particularly venous
thromboembolism and stroke

G Longtermoral NSADs

Increased risk of side effects (peptic ulcer disease, bleeding, worsening
heart failure etc.) when taken regularly for =2 months

G Longtermaord geroids

Increased risk of side effects (peptic ulcer disease etc.) when taken
regularly for 2 2 months. Consider careful dose reduction and
discontinuation

SdionH Wogenita Sgtem
HL Sapharedudaseinhibitors
No benefit with long term urinary bladder catheterisation
H2 Aphablodkers
No benefit with long term urinary bladder catheterisation
H3. Muscarinicantagonigs
No benefit with long term urinary bladder catheterisation, unless clear
history of painful detrusor hyperactivity

Sion|: BEhdoaine Sgem
|11 Debeticord agants
Aim for monotherapy. Target of HbAlc <8% 64mmol/ mol. Sringent
glycaemic control is unnecessary
12 ACEInhibitorsfor digbetes
Sop where prescribed only for prevention and treatment of diabetic
nephropathy. There isno clear benefit in older people with advanced
frailty with poor survival prognosis
13 Angotensin Reagptor Bodkers (AR
Sop where prescribed only for prevention and treatment of diabetic
nephropathy. There isno clear benefit in older people with advanced
frailty with poor survival prognosis
14. Sgamicoestrogensfor menopeusal synptons
Increases risk of stroke and VTEdisease. Discontinue and only consider
recommencing if recurrence of symptoms

Seationd Misaelaneous
JL Multi~vitamin combination supplements
Discontinue when prescribed for prophylaxis rather than treatment
2. Nutritional supplements (other then\vitaring)
Discontinue when prescribed for prophylaxisrather than treatment
B RophylagicAntibictics
No firm evidence for prophylactic antibiotics to prevent recurrent cellulitis
or UTls

Dsdarer (SOFFFal)

Whilst every effart hes been medeto esrethet the patentidly ingppropriate presribingariterialisted in SIGHHall are acorate and evidence-
besed, it isenpheazed thet thefind dedsontoavoid or initiste any drugreferred tointhese aiteriaressentirdy with the presaiber. It isalsotobe
noted that the evidence bese underlying aartain aiteriain SICHAal mey dnange after thetime of publication of these ait erias Therefare, it is
adhvisshlethat presribing dedsionsshould take aooount of aurrent published evidenaein support of or ageinst the use of drugsor drugdasses

desaibed in SIOHFHHaIl.
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Application of deprescribing methods

Four physicians, all trained in geriatric medicine, reviewed the
clinical cases and identified medications that were potentially
eligible for deprescribing. Two physicians (DC and DOD)
rigidly applied STOPPFrail criteriawhile the other physicians
(KJand TD), who were not familiar with STOPPFrall criteria,
identified drugs to be deprescribed using step 3 of the CEASE
protocol (hereafter referred to as Scott’s deprescribing algo-
rithm; Fig. 1). The physicianswereinstructed to document the
primary reason for each deprescribing decision. Drugs that
were not eligible for deprescribing were classified as
Bmportant.® The physicians initially worked independently
and then resolved any discrepanciesin pairsto produce afina
consensus list for each deprescribing method.

Sample size calculation and statistical analysis

A sample size of 100 was chosen to detect with 80% proba-
bility a Cohen’s kappa coefficient of 0.70 under the alternative
hypothesis when Cohen’s kappa under the null hypothesis
was 0.6. This sample size would also allow for more than
500 medications to be evaluated. Cohen’s kappa coefficient
was interpreted as poor if 0.2, fair if 0.21-0.40, moderate if
0.51-0.6, substantia if 0.61-0.8, and almost perfect if 0.81—
1.00 [15]. Statistical analysis was performed using SPSS®
version 21.

Results
dinical cases

The mean number of medications per clinical case was 10.2
(standard deviation 3.3). The total number of medications to
be evaluated (when paracetamol was excluded) was 994. M ost
medications were taken orally (88.7%), while the remainder
were administered by inhaled (5.1%), transderma (3%), top-
ical (2%), or subcutaneous/intramuscular (1.3%) routes.

Agreement between methods

The physicians using Scott’s deprescribing agorithm identi-
fied 524 medications (52.7% of the total) as potentially eligi-
ble for deprescribing; the physicians using STOPPFrail
criteria identified 412 medications for deprescribing (41.4%;
see Supplementary appendix 2). Cohen’s kappa coefficient
was 0.60 (95% confidence interval 0.55-0.65; p<0.001) in-
dicating moderate agreement between the methods. With
Scott’s deprescribing agorithm representing the gold stan-
dard, the sensitivity of STOPPFrail (i.e., the proportion of
inappropriate medications correctly identified by
STOPPFrail) was 70.2%. The specificity (i.e., the proportion

@ Springer

of important medications that were correctly continued by the
physicians using STOPPFrail) was 90.6%. The positive pre-
dictive vaue of STOPPFrail (i.e., the proportion of medica
tions deemed inappropriate by the physicians using
STOPPFrail that were actually inappropriate) was 89.3%
while the negative predictive value (i.e., the proportion of
medications deemed important by the physicians using
STOPPFrail that were actually important) was 73.2%.

The primary reasons for the deprescribing decisions are
summarized in Supplementary appendix 3. BNo valid
indication™ was the primary reason for 50% of the
deprescribing decisions made by the physicians using Scott’s
deprescribing agorithm and in 42.7% of the decisions made
by the physicians using STOPPFrail. Lipid-lowering agents,
proton pump inhibitors, calcium, and anti-resorptive drugs for
osteoporosis accounted for 33% of the medications
deprescribed using STOPPFrail.

Discrepancies between methods

The physicians using STOPPFrail did not identify 156 medi-
cations (29.7%) that were potentially eligible for
deprescribing (Table 2). Antihypertensive agents, vitamin D
supplements, and laxatives (prescribed as part of aprescribing
cascade) accounted for 54.4% of the potentially inappropriate
medications that were not identified by the physicians using
STOPPFrail. The physicians using STOPPFrail deprescribed
calcium supplements and continued vitamin D preparationsin
al cases while the physicians guided by Scott’s algorithm
were more selective and generaly continued these medica-
tions when a history of osteoporosis, fractures, or recurrent
fals was included in the patients’ medical history.

Discussion

This study is important because it shows that approximately
half of all the medications prescribed to older people ap-
proaching end of life may be unnecessary or inappropriate.
Many people with advanced frailty and polypharmacy will
not have the benefit of acomprehensive specialist medication
review. In this study, application of STOPPFrail—a novel,
concise explicit deprescribing tool designed for al physicians
who commonly provide care for older adults approaching end
of life—demonstrated moderate agreement with gold standard
specialist geriatrician-led deprescribing.

A major barrier to deprescribing is the difficulty associated
with balancing risk and benefit of a specific medication for a
particular patient. STOPPFrail addresses this difficulty by ex-
plicitly highlighting circumstances where commonly used
medications can be safely discontinued. There is good evi-
dence that people are much more likely to follow through on
tasks that they see value in when those tasks are made easier
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Application of deprescribing methods

Four physicians, all trained in geriatric medicine, reviewed the
clinical cases and identified medications that were potentially
eligible for deprescribing. Two physicians (DC and DOD)
rigidly applied STOPPFrail criteriawhile the other physicians
(KJand TD), who were not familiar with STOPPFrall criteria,
identified drugs to be deprescribed using step 3 of the CEASE
protocol (hereafter referred to as Scott’s deprescribing algo-
rithm; Fig. 1). The physicianswereinstructed to document the
primary reason for each deprescribing decision. Drugs that
were not eligible for deprescribing were classified as
Bmportant.* The physicians initially worked independently
and then resolved any discrepanciesin pairsto produce afina
consensus list for each deprescribing method.

Sample size calculation and statistical analysis

A sample size of 100 was chosen to detect with 80% proba-
bility aCohen’s kappa coefficient of 0.70 under the alternative
hypothesis when Cohen'’s kappa under the null hypothesis
was 0.6. This sample size would also allow for more than
500 medications to be evaluated. Cohen’s kappa coefficient
was interpreted as poor if 0.2, fair if 0.21-0.40, moderate if
0.51-0.6, substantia if 0.61-0.8, and almost perfect if 0.81—
1.00 [15]. Statistical analysis was performed using SPSS®
version 21.

Results
dinical cases

The mean number of medications per clinical case was 10.2
(standard deviation 3.3). The total number of medications to
be evaluated (when paracetamol was excluded) was 994. M ost
medications were taken oraly (88.7%), while the remainder
were administered by inhaed (5.1%), transdermal (3%), top-
ical (2%), or subcutaneous/intramuscular (1.3%) routes.

Agreement between methods

The physicians using Scott’s deprescribing algorithm identi-
fied 524 medications (52.7% of the total) as potentially eligi-
ble for deprescribing; the physicians using STOPPFrail
criteria identified 412 medications for deprescribing (41.4%;
see Supplementary appendix 2). Cohen’s kappa coefficient
was 0.60 (95% confidence interval 0.55-0.65; p<0.001) in-
dicating moderate agreement between the methods. With
Scott’s deprescribing agorithm representing the gold stan-
dard, the sensitivity of STOPPFrail (i.e., the proportion of
inappropriate medications correctly identified by
STOPPFrail) was 70.2%. The specificity (i.e., the proportion
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of important medications that were correctly continued by the
physicians using STOPPFrail) was 90.6%. The positive pre-
dictive vaue of STOPPFrail (i.e., the proportion of medica
tions deemed inappropriate by the physicians using
STOPPFrail that were actually inappropriate) was 89.3%
while the negative predictive value (i.e., the proportion of
medications deemed important by the physicians using
STOPPFrail that were actually important) was 73.2%.

The primary reasons for the deprescribing decisions are
summarized in Supplementary appendix 3. BNo valid
indication™ was the primary reason for 50% of the
deprescribing decisions made by the physicians using Scott’s
deprescribing algorithm and in 42.7% of the decisions made
by the physicians using STOPPFrail. Lipid-lowering agents,
proton pump inhibitors, calcium, and anti-resorptive drugs for
osteoporosis accounted for 33% of the medications
deprescribed using STOPPFrail.

Discrepancies between methods

The physicians using STOPPFrail did not identify 156 medi-
cations (29.7%) that were potentially eligible for
deprescribing (Table 2). Antihypertensive agents, vitamin D
supplements, and laxatives (prescribed as part of aprescribing
cascade) accounted for 54.4% of the potentially inappropriate
medications that were not identified by the physicians using
STOPPFrail. The physicians using STOPPFrail deprescribed
calcium supplements and continued vitamin D preparationsin
al cases while the physicians guided by Scott’s algorithm
were more selective and generally continued these medica-
tions when a history of osteoporosis, fractures, or recurrent
fals was included in the patients’ medical history.

Discussion

This study is important because it shows that approximately
half of all the medications prescribed to older people ap-
proaching end of life may be unnecessary or inappropriate.
Many people with advanced frailty and polypharmacy will
not have the benefit of a comprehensive specialist medication
review. In this study, application of STOPPFrail—a novel,
concise explicit deprescribing tool designed for al physicians
who commonly provide care for older adults approaching end
of life—demonstrated moderate agreement with gold standard
specialist geriatrician-led deprescribing.

A magjor barrier to deprescribing is the difficulty associated
with balancing risk and benefit of a specific medication for a
particular patient. STOPPFrail addresses this difficulty by ex-
plicitly highlighting circumstances where commonly used
medications can be safely discontinued. There is good evi-
dence that people are much more likely to follow through on
tasks that they see value in when those tasks are made easier
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Table2 Discrepancies between the deprescribing methods. STOPPFrail-guided deprescribing evaluated against Byold standard™ deprescribing

Potentially inappropriate or unnecessary drugs which were not N %  Drugsinappropriately identified for deprescribing usng N %

identified by STOPPFrail (N =156) STOPPFrail criteria (N = 44)

Antihypertensive agents 32 205 Calcium supplements 11 25

Vitamin D supplements 31 19.8 Anti-resorptive/bone anabolic drugs 12 273

Laxatives (as part of prescribing cascade) 22 141 Memantine 6 136

Harm outweighs benefit 16 10.2 Prednisolone 3 68

Antiplatelets in patients with advanced frailty/remote history of 16 10.2 Miscellaneous 12 273
vascular events

Cholinesterase inhibitors in patients with advanced dementia 4 26

Miscellaneous 35 224

for them [16-18]. It is therefore likely that providing explicit
criteriawill make the task of deprescribing more accessible to
non-specialist physicians who care for older adults ap-
proaching end of life.

The physicians using the STOPPFrail criteria identified
70.2% of medications that were potentially eligible for
deprescribing according to gold standard assessment. When
medications for deprescribing were identified by the physi-
cians using STOPPFrail, these medications were actually in-
appropriate in 89.3% of cases. While the use of STOPPFrail
doesnot Beatch al” potentialy inappropriate medications, it is
very reassuring that the great majority of the deprescribing
decisions appear to align with gold standard care.

For both methods, the most common reason for
deprescribing was Bno valid indication.® This emphasizes
the importance, during a medication review, of ensuring that
each drug is linked to a diagnosis or active symptom. While
STOPPFrail explicit criterialargely address step 2 (harm out-
weighs benefit) and step 4 (preventive drugs—benefit unlike-
ly to be realized) of Scott's deprescribing algorithm, future
iterations may need to go further to address aspects of step 3
(symptom or disease control drugs). For example,
STOPPFrail does not prompt the physician to review symp-
toms such as pain which may be over-treated with potentially
problematic medications. Furthermore, symptoms such as
poor appetite, nausea, atered bowel habit, sedation, and gait
disturbance, which may represent the adverse effects of
drugs, are not targeted. Finally, antihypertensive therapies
and vitamin D supplements were the most common inappro-
priate or unnecessary medications that were not identified by
the physicians using STOPPFrail. These drugs are commonly
prescribed yet evidence of clear benefit, as well as specific
guidance for use in people with advanced frailty, is lacking
[19-22]. In the absence of high-qudlity clinical trial evidence,
explicit criteria based on expert consensus opinion may en-
able physicians to make clinically sound decisions about the
use of these medications in this particular expanding patient
population.

All structured clinical casesin this study were derived from
data collected from a cohort of hospitalized patients who died
within 1 year of their hospital admission. A CFS score 6 was
used to select frail patients from this cohort which would
ensure that the deprescribing task was credible and that a
short-term risk of death was not unforeseeable. It isimportant
to emphasize that, in everyday clinical practice, we do not
recommend using a CFS score =6 to select patients for
STOPPFrail-guided deprescribing. STOPPFrail is intended
for older people approaching end of life for whom the goal
of careis to enhance quality of life and minimize the risk of
drug-related complications. In the absence of sensitive and
reliable prediction models [23], identifying older people who
are approaching end of life will depend largely on physician
experience and judgment [11].

Our study has some potential limitations. Firstly, it was a
theoretical exercise using structured clinical cases. While de-
rived from real patient data, the structured clinical casesdo not
reflect the complexities and nuances of real clinica care.
However, we contend that standardization was necessary be-
cause external sources of variability (e.g., inequality of infor-
mation) could have invaidated the primary aim of the study
which was to compare the two methods of deprescribing [13].
Secondly, two physicians trained in geriatric medicine, arriv-
ing at deprescribing decisions through consensus, using
Scott's deprescribing algorithm, represented Byold standard”
deprescribing in this study. It is important to emphasize that
Byold standard™ does not necessarily mean Boerfect” but rath-
er Boest available™ [24]. We believe the method used in this
study is likely to be very close to the Boest available®
deprescribing for this population of patientsin most hospitals.

In summary, the results of this study indicate that the
STOPPFrail criteriacan assist physiciansin making appropri-
ate deprescribing decisions and that, reassuringly, these deci-
sionsalign closely with gold standard deprescribing. In every-
day clinical practice, wherefrail older people approaching end
of life are commonly encountered by attending physicians
with variable expertise, STOPPFrail-guided deprescribing
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may be a reasonable alternative to specialist medication re-
view. Future iterations of STOPPFrail should include guid-
ance on antihypertensive therapy discontinuation as well as
prompts to the physician to explore particular symptoms
which may represent adverse drug events.
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OBJECTIVES: Oder people approaching end of lite are
may bhe inappropriae or ok, Our objective was oo exame-
ime the ettexx of applying the STOPPFrail, a recencly devel-
opad deprescribing tool, s the medimton regimens of
adder patients wirth advanceed frailny.

DESIGN: Randomized controlled mial

SETTIENG: Twn acue hospimbsin Treland.
FARTICIPANTS: Adules 75 years or older {n = 130} with
advanced frailty and polypharmacy fhve or more drogs),
transterring o long-=rm nursing home @z
INTERVENTION: A STOPPFrail-guided deprescribing plan
was presentad oo arending physidans who judged whether
or not i implemenr recommended medication changes.
MEASUREMENTS: The primary outovme was the change
in the number of regular medications at 3 mondhs. Second-
ary onoomes indoded unscheduled hospiral presenmdons,
tall, qualy of lile, momhly medimdon coes, and
menrraling.

RESTILTS: hervenrion {n = &5) and conmol groap {n = 65)
parmidpans were presoihed @ mesn {phs or minos s@ndard
deviaton [SD]) of 11.5 {+£3.0] and 109 {£3.5) medicrions,
respectively, at haseline. The mean {50 change in the number
of medicagons ar 3 months was =26 (£ 2.73) in the interven-
rion group and =38 260} in the conmol group {mean
diference = 2254+ 54; 95% onfidence inerval [] =
118332 P« (M |. The mean changein manthly medicaton
oot was =574 97 (+5148.32) in the infervengion group and =
$1322 (511040} in rthe conmol group {mean diference
J61.744 S 80; 5% I = B95-114.55; F = .02] Mo
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significant ditterencees were tound hermveen groups for any of
rhe arher seonnd ary namonmes.

CONCLLEION: STOPPFrail-guidsd deprsaibing signif-
canrly reduced poly pharmacy and medicarion onsrs in frail
older people. Mo signibcant differmces beftween groups
wene ohserved with regard oo falls, hospim] pressnrarions,
qualiry of lite, and moralicy, akkhough the rrial was likdy
underpowered oo detect ditfenences in rhess ouromes. | Am
CGeriar Soc (k1-8, 2019.

Key words: deprescribing; frailiy; STOPPRal

ursing home nsidenrs are among the greaes oon-
sumers of prescriprion medicarions.! This is imporrans
tor several reasons. Frst, polypha macy in this population is
n:rmgi{.:nn:i.lﬂd with an inoeassd risk of adverse dmg
Second, many older peopl emering the mursing
home environment have marksdly reduced lite scpecrancy. In
rhe Uhnied Srares, the median length of sray in @ nursing home
hetoredeath is 5 monchs; in the United Kingdom, the madian
lengrh of say is 15 monchs*® In rhis conpecr, patens fre
quemntly do nat live long enough oo rea lize the benets of some:
of ther prescribed medicines, and, indesd, the comsnmiprion
of muldple pilk may he physically and emodonally burden-
some. Finally, there & an oppormmity ot o presdibing
inappropriae medications thar could be messured a5 rthe
health henshs that would have heen achieved had the maoney
e spent on alremative nETveTDons O ROETRMS (£F, impnme-
ing the sncial envirenment of the mursing home, spedialier pallia-
li'l.'emrem':i:-.:L"

Funarional dedine during an acure hospiral admission
is ofren the mhigger for ad mission oo longferm care fBciliges.
Indesd, mosr patiens whao transter to nursing homes come
from the hospiml seting.” Theredore, there i an oppon
nity, hetore this transition, to conduct 2 formal medication
review while the pagtent is under medical supervision in the
hospital emvironmens. When lile expecmney is likely to he
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limited, an approach focused on enhancing quality of life
should be prioritized over long-term preventive straiegies or
achieving striat chromic disease management targets. The tm
dm:rurﬁngmh:mdum &mduln‘mrg]'nmu:ﬂ}'

improving patient outmmes" A 20018 systematic review by
Thil lsmadean et al that evalated randomized mnirolled -
or well-heing.*

Many of the deprescribing interventions induded in the
review by Thillainadesan et al :nluhbd:]iu:m:.lﬂﬂ.ln&ru'
a physician @mnduding a formal madicton review., kenti-
Hying deprescribing targets in frail multimorbid older people
s clearly comple, and healthcare prokssionals are likely to
vary in ther sxemment of the impontance and a ppropriste-
newm of medications.''! Evidence indicates that hospital
physidans commanly forgoe the opportunity o depresaibe
bemime of fear of negative consequences such as symptom
relapme, clinical deterioration, litgaton, o moessed work-
load.® Therefore, strudured interventions, which can be
m}u‘u-dumdmd:ﬁﬂ'mtm?h}'d:nmnfdrﬂ:mt
special ties, mzy be preferable

STOPPFrail criteria were recently deveoped to amist
clnidans with deprescribing decisions in older people
appmoaching end of kife (Tablke 1L The criteria @asist of
27 indicators that highlight mstances of porentially mappoo-
priate rescribing in this partcdar population of older
patients. 5 TOPPFail-guided deprescribing was shown to
have substantial mterater neliability among clindans of
different specialities, and & may be 2 masonable and poen-
tially efident alternative to a specialist medication review
where this & unavailable," =

The primary aim of the present study was to sx@mne
whether 5TOPPFail-guided deprescribing could reduce the
number of medications talen by frail older people transfer-
ning from the hospital to nusing home care ovmpared with
wmal pharmacentical @re alone. Sscondary aims were o
determine the effect of this ntervention on umscheduled hos-
pitzl admismions, falk, fracmres, antipsychotic presoibing,
mionih|y medication costx, quality of hife, and montal iy,

METHODS

Desgn

This study was a pamallel-gmup unblinded randomizd pag-
matic chnical frial mnducted i fwo acute hospitals in Cork
City, Ireland. Particpans were randomized o receive wmual
pharmaceuiical care (i, hospital physidan and pharm acest
care} orusual phammaceutical care supplemented by mdivi do-
alizmd STOPPFrailguded depresaibing. The local Clinal
irial wras registened with Chini o [Trial s goow (PO TO3 S0 1K)

Partcipamts
Eligihl: partidpants were hospitalizd older aduls (aged

275 y), admitted from the community with acne mseleced
medcl o swgcal illnss, who kllewing trestment wene

unable toreum home to mdependent living and conssquenihy
required ]-nu'g-hrm: mursing home care Eligible partcipants
wens five or mare long term medications and wene
severdy frail & defined by (1) a Clinical Frailty $alke™ sam
of 7 or higher, and (2} the treating physidan inditing that
he or she “woukd not be surprised if the paoent disd i the
next 12 months.”™* Fatimnts were excduded if they, or, in
the came of mgnitivey impaired individuals, a procy was
unwilling or imahle to provide indormed consent
Comprehensive mulidedplinary lmgterm  nursing
hame care applications are reviewsd every 2 weels at a bocal
plaement pand mesting presided over by a comsulant geria-
trican. These applications, which indude details abow dizg-
npsex, medictions, and functmnal and mgnitive status, wens
used to saen for poentially digible paricpans. Patents
with a Mmi-Mental Sems Examination {MMSE} score of
24 or higher were comiderad compstent to provide written
informed amsent*® For patients with a diagnosis of demen-
tia or thaee with an MMSE score lower than 24, 2 nomi-
nated prooy was required to cosign the consent form, The
full trial protocod can be found in Supplemental Proacol 51

Dhata Collection

A trained reseanch physician (D) conducied patient andfor
caregiver inerviews and medical remnd reviews o onllea
the following basd me data before mndomization (1} orment
and past diagnmes; (2} long-term regular medictions and
pro e nata [FRM; a5 nesded) medications [FRN medications
recomded if used three or more @mes in the previous wesk);
{3} functional state (modified Barthel hdes?'); (4} comor-
bidity status {Chardson Comorhidity Index™§ and [5) quality
of life (QUALIDEM™ and ICECAP-0O), In addition, symp-
toms such as pain, slkeep dsmrbance, and

sympinars were scplored i an mstruochred mamer by the
reeanch physician After bameline data collscion was com-
pleted, the research physidan used the STOPPFrail oiteria i
rescribing were recorded i the @se repont form.

Cuality of life (oL} was memred using two vabidated
amemment tools. Anbicipating that a large proponton of
participanis would have advanced dementia and therefom
coukl have difficuly complaing seff-epored queston-
naires, the QUALIDEM mstrument was sekced ™ & is
completed by numing staff or healthcare ssmtans and
amemes (ol acmws muliplk domains for people at all
stges of dementia. ™ I addition, participants, where paossi-
ble, or 2 proxy were requested @ complete the KXECAP-O
questionnaire, 3 broad mezure of Qol. fis, beyond health)
that was developed for use in the emnomic evaluation of
health and social care interventions in older adults ** Both
the QUALIDEM and ICECAP-0) were previously used o
measure (Jol. in institutional care ssttings, >

Fand oom zation

Participanis were randomzed to stuly arms inoa 1:1 @b
using hod randomization. Eled: sizs of four and sic wene
generatal using the weblsite mndomimtioncom (hipsy
www.mEndomizatiom.mm) by an adminsrair ecemal o
the sindy. Randomiztion was not stratified by hospatal sie.
The allpcatin sequence wes mncmled in seguentially
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2. Poor 14yaar surdval prm gnosis
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disazss pmogression
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formulaiions.

AZ: Aty drug witha s a clear cirical ndoaton.

sequesias, ibraes, ifootinio aod, and'a
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E1: Proton pump lnhbios
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Aagular daily pesoipton of gastniniesinal antsp ssmodics
agans unbess tha pafant has tequen relapsa of oolo sympioms
bomuss of high sk of antichalineg i side afiecs

The dag=ion o p-:ﬁu"n:lp-:ﬂnrn-hﬁm:hi-pﬁ.l
should alko ba influenced by e folowing isues
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4. Monitoring of ha medication afiect is dialenging
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Saction Gi: Musoulosk slelal System

&1 Caloium supohams estion

Unikaly io ba of any banafit in #ha short form

G2 An na anabolio dugs FOR OSTEQPORDSELE
{bisphospihonates, stondym, enparsie, desnosumab)

53 SERM's for ostea

Bon afits uniilcaly fo ba achiasad within 1 yaar; inomased shot- o
imarmediate-iom sk of associated ADEs, pa ol iy wnous
fwomboamboliam and shoks

54 Long-term oral NSAIDs

Incrassed rek of sda afiects {papiio ulosr dsasss, binading,
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G Long-term oral stend's

Inorassed risk of side afiecks {poapio ulonr dsassa, oic) wihen aken
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Sagtion H: Urogeniial System
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H2 o Blockem

Ha banafit with long -tarm uinary bladd ar catheterzation

Hi: Muscaniio aniagoyas

Hao banafi with long -term winary biadder catheterzation, unless
claar hissory of pantul detrusar b ypemotviy

Saction | Endoorine Syssm

I1: Dimhatc oalagents

#Aim for monotheragy. Target of hemogliobin Ao «<8%%4 mmolfmal
Saringamt g yoamic oommol i unnooassany

12 ACE-fnhibiions for diabetes

Sinp wham pesoibed anly for peesanton and fmatment of disbatic
e henathy. Thane is no claar banafit in od arpeopls with advancsd
fralty with poor surdival prognoss

i ARBs

Siop wham pesoibed only for presanion and tmsaiment of diabatio
nan fwon athy . Thane is no ohear benafit in od arpeopls with advanosd
tralty with poor surival prgnose

¥ Sstemic asimgens for monopausal sympio ms

Inorasses sk of sinoks and VTE dssass . Discominue and only
oonsider moommancing if recumance of symploms

Eaction J: Misosllansous

Saction F: h;i-nj Sysiam J'1: Multvitamin combination nppi.urt

Fi:Th Discominue when pmaorbed for rathar an natmant
T'I'-:h.ql'-lr-wl‘mi:il:h:.rq.'-lnn'-ﬂud J2: Nutwtonal supplem as (béhar than wiamins

sanum levels, and imamots with ofhar commaonly presoibed Discontinue whan pm soribed for propiylads fhan tmatma
drugs pufing patants at an inoressed risk of ADEs J3 Prophylacio snbiolios

FZ Laukoirans amagoysts (moma'ukast, rafrokas) Ha firm evidanca for propiylacio anthinfos to prever mounmnt
Thesa dnugs hawe no poswan mla in COPD; thay ane indio ed oalluifs or U=

anly in astma

ACE, = ey ADE, advems drg evess; ARE, = e ks, BESTY, bt J and payciasi g

e o {IOVFTD, & e ¥ yd AT, dai 5 dimagr; SFRME, sl ive sutroyes rocpice suods-
bters; LT, T YVTE, Ero=t Sl

Tk | STOFFRai] -

Aok cvery chost ko o smide o et e emy Eged = STOFFRail ax socemie asd ewdene baied,
nm;h:md&::ﬂ:hitmmnn:d.:rmnrdqdmndnmﬂn: e dy wath e k kn:hnnb::md:h::h

3 s ey
3 e 3 s =

mﬂﬂmﬂlmﬂ chumye afier B tme of §
:ﬂ:rqlm:hm::ﬂd.q:rdrﬂud.ﬁ:ndnmhimqmm

of Sae Thesch o = advmm bl S
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numhered opague envelopes until the researnch physician had
enralled participants, hameline data collection, and
identified deprescrihing targets wming the STOPPFrail aiteria.

Intervention

For partic pamnts randomized i the intervention arm, a medi-
cation withdrawal plan wes devised by the research plys-
cian. The rcommended medication withdrawal plan wes
commmicated directly to one of the participant™s atending
physicians and abo in the patients medical
meoord Medications associated with an incressed risk of an
adverse withdrawsl macion were ecommendsd to be

withdrawnm showly according to a sandardizd trial with-
drawal proteal (Supplenent] Promod 51). The attending
physidan judged whather or not i acept the dmg with-
Because of the nature of the inbervention, the research physi-
cian, atending physicians, and participating patents coukd
not be blinded to the ntervention or contml group assign-
ment after randomization. The inervention was appliad at a
single ime point during the patients’ hospil admision at
the time of rial enralment. Atending phy sicians and nursing
staff were encouraged to repont any potential advese come
quences of depresaibing ladverse drug withdrawa | events or
disemse relapse) tothe research tmm.

Soreoned for aligibiity (n = 285)

Excludad {n = 2GE}
Inchsion oritania not mat

<75 yoars (= 86}
= b dnugs |n = 44)

20 negative [n = 42}
CFS =T (M =14}

Final stages of terminal
ilngss [0 = 1E)

Dechned participation (n = 53)
Orhar rassoms:
¢ Insufiiciont tima o
recruit [ = 8}
» NOK not contaciable [n = B)
» Lopal issuos jn=4)
» Potiant akeady
i o drug

ol qn'- 1]EI "

| Individuals randomized (n = 1310 |

Alloosted to intervenSon amm [n = 5]
Racoivad imarvantion carg [m = 65)

ﬂmmlm n=4)
Dienfes mitcr hospitnl dischangs (= B)
Withdrawal from trial [ri=1)

I

Inchuded in primary anabysis fn = 51)
1 pationt arciuded from anafysis

b

Allocated to control arm (n = E5)
Aacoied control cara §n = 65

L

Loat i
Duaths befors hospital discharga [ = 8)

Deaths after hospinl dischaga {n= 12)
‘Withdraeal from tnial {n = 0

|

Inchsded in primary analysis jn - 47)

Fgure 1. Recuirment and pamricipad on. CFS, Clinicl Fraily Scale; WOK, nexs of ling 5C), surprise quesrion.
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Clutoome Measures

The primary outcoms was the mean change in the number

of long #erm prescribed medicines onsumed by participants

at 3 months after randomization. Shontterm medidnes =g,

antibiotics, topical antifimgal agents, topical ortiomse-

:rm&}wm not included. For combination products, each

ingredient was included as one dmg = long as that ingnedi-

ent was available as a single meadicne in the conempormne-

ous Britisk National Formulary, Fath ed >
Secondary oatcomes were messured at 3 months and

inchuded the following:

1. Unscheduled medical reviews and emergency tramsfes
after discharge from the aoute hospital

2. Falk and nonventebral fractures after discharge from the
acuie hospital

3. Changes in prescriptions of nenroeptic antipsychotic
e cations

4, Changes in 28-day omt of participants” prescription
e cations

5. Changes in participants’ (ol (messured by the
QUALTDEM imstrument and the ICECAPAY ques tionnaiine |

6. Monta bty

(htcome data wers ool leated by three research physicians
(EJ., B0y, and MR} who were blindsd to the group all oca-
tion of participants. We mniaed dirscinrs of nursing in the
mrelevant nursing homes by tdephone and requested them o
complets a came repont foom populsted with the relevant data
fidds. We mequested that 2 nurss or e assistant, famikiar
with the participant, mmplets the QUALTDEM instrument.
Where possible, the ICECAP-0Y was i be completed by the
same person who complated the qusstonnaine ot hassline n
soame imstEnces, the reearch physidans comntacted the reevant

h}ltd:gﬁmthawnphtditJCELAP-ﬂ.Wtaht
hbddml!dlymtnfmt‘mmm
2 X118 Fish pharmacentical wholesaler price list, ]'r\nd.u.n:bd. by
Clamwillizm Health, For each spedfic medicton doe and
fewrrond ati o, the kmwest et option was chosen.

Sample Sme Caloulabion and Statstical Analyss

We caboulaied the statistical power of the irial to detect a dif-
ference of 2 in the mean number of medications batwesn the
intervention and control groups (o= 5; 14 = .8; population
variance = 14 [taken from a mecent ]m:\-.:hm: study™} =t
3 mmnths. Allvwing for an estimawed attrition rate (deaths
amd dropowts) of 30%, we estimated that a sample size of
161} participamnts {8 in each group) woukd be nequired.

In the snalsis of the primary outaome, we induwded
only parntidpans who compleed ollowup, Bamuse medi-
cations negimens change i the final stages of ter-
mimall :J]rﬂ:, we m:rJud.d deceamed participants -:h.t to
difficuliies i

hospital

sioms, and mortality were determined on all mamndoomzd
participants. We used standard descriptive sttistice with
study gmu]uﬂmupmbd.umgx aor Fisher exaot s for cat-
egorical variables the mdependent samples ¢ test for noe-
mally distribued comtimuons variables, and the Wilcowon
mank-sum et for nonparametric variables. We performed
statistical analvses nsng PSS v 25,

RESULTS

B aehine Charctenstces

BEetween Manch 27, 218, and Aprl 3, 2004, we randomized
134} participamnts & receive sither nmal pharmaenticl care or
sl il care supplemened by indiiduabized
STOPPFail-guided deprescribing advice Recruitment ended
betnre the sample sime goal of 160 wes reached became of a
requirement, due to rsounce @nstraines, to complets ol
up before the planned tral dosure dae of June 30 Ten
follow-up at 3 months, and one patient withdrew from the

Tahle 2, Baselme Characteristics of Study Participans

Canitmll Inferwmn tian
Varialle {n =85) a = ) Fualae
Famala %) 34 Bass) 42(B461) &3
Aga (S0 U568 {547 8449 (560) 24
Haspital %)
Ciode Linivasity Hospital 50 (T6E) 52 {a0) .|
Moy Unvarsity Hospital 15 23a1) 13 {20) —
MMSE {50) 1428 {7 52 14 8({737) T
Modified Barthal | ndax 653 {04 7T {AAT) x|
(SD)
CCl (S0 6.3 {1.86) §8(23) 2
Diiagn e {96
Demensa &4 (7a8) 4g({754) 10
Haart faiura 10 {154 106 [24.5) =
Atnal fionllason 2T @15 24 (39) J2
Chmono kidnoy disosm 15 23a1) 16 (2405) 1.0
Actea canocer 582 {77 1.0
Ostaoponosis 18277 18{282) 1.0
Modication usa
Ma. af reguiar 1089 @355 11.52(3.09) 28
madicatons {S0)
Ma. af PAN madoatons 2547 2885 T4
50
Ma. of pafants with z10 38 ) 46 (70.H) =
regularn madicasons, %
Moan {S0) rumbarofdays 247 {18.1) 187 (16.5) aur
botwoon sl anmimens
and hospital dschage
STOPPFaldofined PiMs 241 {1.27)  240(1.4) a48
(&)
Madicaion s aligibin for M TELTY) M
dasa mductan (S0
Medicasion fypa (%)
Anstwmmbats 47 (72.3) 42 [645) 5
Anipsycholic 16 @245 1320 7
Lipd iowading agarnis 17 @2H1) 12(145) A
Calcum 23 P54 16{23.1) .18
Analgosios 2 @as) 45(T5) m
Animsopiva ERLEL | 7{10.8) - |
Husritional suppismant AT BE4) 33 (50.4) 5a
Gastic aod supprasson £2 545 33 (50) .2
Tompy
Maodicasions for &4 (7a8) 55 {845) -8
consipaian
Mk =3 DO, ok L= 'h]-:h:l.,lﬂﬁ]:lmﬁ-zl
SaxE e PN ; aly =ammeer Swseras FRM, poo
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Fgure 2. Change in nmumber of regular prescriprions from
hasdine ro J-month followeuap. Mean smndard deviarion)
change in the number of regular prescripgons {for final anahric
sample, n = #] ar 3 months was =261 (£ 2 73] in the inerven-
tion arm and =38 (£2.60] in the conmol arm {mean differ-
ence = 225 4+ 54 95% confidence inerval {(J) = 1.18-3.32;
P W ). Error hars are 95% Cl.

trial ater enmoliment [Figure 1), At baseline, no significant dif-
ferenes wene foamd hetwesn the intervention (n = §5) and
cmird n = §5) groups in enms of age, sex, or mesures of
cogmitive, hmotional, and mmorhidiey seus [Table 2). The
mean plus or mimes standand deviation (S0} number of regu-
lar prescribed medictons at hasdine was 115 + 30 in the
inerventim groap and 10% + 35 in the conimd group
{F = 28). Significandy more panticipanis in the infervention
gmup, relative i the controd group, were presoribed ana lgesic
medibons at baseline (75% vs 445 2%; F = {3).

At least one deprescribing remmmendation was made for
L% of participanis in the inerventon group A mean + S0

of 24 4 1.4 medications per patient was targeted for discon-
tinuation while 75+ 73 mediztions pe patient wee
targeted for dose reduction. Overall, 57.8% of deprescribing
attending physicians, STOPPFail crtrion A2 (ie, Stop any
drug withowt a clear chinical indication ) was the most ammon
recommendation triggered (44.4% of all recommendations;
Supplementary Table 51 lis the most common dmgs
terion E1), newnleptic antipsychosics joriterion. 041}, prodon
pump mhibitors criterion E1}, antresorpiive’hone anabobic
d:ug-h:r.lrnm 32}, @ldun spplrenetion |oenon (1),

and multivitamin combnation m]'phmmu -In:r.l::nm J
accounied for a further 4086 of the TECINTITET
datiom. The frequency of the individua| 5 TOPPFrail criteria is
shown m Tahle 52, Mo poential advese ofecs of dep
rescribing wene reponted to the reseanch eam duning the con-
duct of the trial.

Promary Olutoome

Diata from %8 randomized participanis were available for
amna hysis for the primary owicome (Fgure 1) Intervention amm
patients {n = 51} and coniral arm patients (n = 47} recsved a
mean (30} of 11.5 (£2.7) and 1% [+3.6) regular prescrip-
tion medications, respectively, at basdine The mean
{50} change in the mmber of regular prescriprions at
3 months was =241 {+2.73) in the intervention group and
=36 (4240} m th contml gmup (mesn diference -
2354 54; 95% cmfidence interval [CI] = 1.18-332;
P« {W¥l; Fgure 2} In the fmal analyticl sample a2t 3 momniths,
thres dugs that were dismnrinued 2 a result of the nterven-
tion had been restanted

Secomdary Ouwtoomes

Mo statistically significant differences were found hetwesn
the mtervention and contrnl groups for patient-related owe
comes such & wmscheduled hmpital presenmbomn, Glk,
fracures, o monabiy (Table 3} (ol detenomted

Table 3. Effect o f STOPPFralgumded deprescribing on secondary outoomes

ks miian |l Castral {a-45)
Wambe o Wambe o
Puazbm 1tmn Pmamins PERTrpa [
utcome 5% 0) {mumier ol evts) 5% 0) {mumber af evects) e 0) P
ED prasantmsan 0% aE) 008 5 (8) B0 o
i admaad) 001, 0.13) .09, 0.17) 015, 241)
Unparmnad hasil 014 a0 008 5(8) 1.80 0.2
admiaan {007, 0.24) {000, 0.17) {064, 508)
Doats (T 12 02e 18 0T (]
.11, 03) .18, 0.4 0.3, 127)
Unschoduind madical 061 a1 {6y 057 27 (52 104 (e
mvmws by GP* 0.47, 0.73) 10,43, 0.70) {074, 1.48)
Falls* 07 1424 030 142 090 07
{0.17, 0.40) 10,19, 0.44) {0.48, 153)
Mor-wsebal 002 1{1) 008 4(5) 02 18
fractiras® 0.0.11) 10,00, 0.20) .00, 1.98)

= :l:i&-:l:-mﬂ:]-:l:l _q,l-.-rni:p-—:cp el pracssoees

d i Emal o [ = 52 I = = 4.

L] =
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significantly in hoth the mtervention and control goups
from baselime o Fmonth follow-up, but no sadshcally sig-
nificant differences were found i the mean change m
QUALIDEM or ICECAPA scores betwesn groups from
hndim:tnfnﬂm-up{T.lb.EE]L

ofien in intervention patients rdative to contral patients,, but,
again, the diferenes did not reach statistical significane
{Table 54). At basdine, there were no statistically signifiant
difference: in the ﬂah'.qnllbd mean {50} mu-n.dd}' misdica-
tion @sts betwesn the imterenton and contml groups
[$267.04 + $11721 and $250.56 + $140.64, respectively;
P = 53}, However, at 3month fellwup, themeanchangs m
monihly medication mst was significantly |ower i the mier-
vention group (e, =$74.597 + 148.32) compared with the
comml gmoup (e, =$13224 511040} (mean  difer
ene = $6 174 £+ $26.60k 35% Ol = B35 11453 P = 2L

DMSCLUSSION
In this study of very frail older hospitalzed patients with lm-
ited lile expectancy, application of STOPPFral crtena at a
sngl time pont resulted in a sustsined and significn
redudion in polypharmasy and average sggregate manthly
medication costs & 3 mmihs afer randomization
with usual pharmacentical care, We found that almost 1 m
4 medimtos were dsmntinued n frail older paople with
pohypharmacy using this method, resulting in 2 28% average
ences were found hetween the mervention and comtrol arms
in tems of mportant healthrdated owcomes inchiding
unplanmed hompigl admisions, falk, fechrs, Qol, and
maontality, although it must be admowledged that the trial
was likely to have heen underpowered to detert differences
in these secondary outames.,
ﬂd’ﬂ'ﬂ:uﬂh.u‘ﬂidqm‘uﬂuhmgrmﬂmd: have recently
been evaluated n very frail older people using 2 randomizd
contralled trial design, and they abo reponted statmtcally
significant reductions in potentially inappropriste prescrp-
tions, Potter et aF” used an implicit fiz, judgment- basad)
algomithm that requines the 1wer to answer a senes of ques-
tions about each dmg in the patient’s regimen; Wouters
et &l ™ evahated the Multidisciplinary Multsep Medication
Review, Both methods are patient centered and comprehen-
sive but hmited by a requirement for resorce-intensive pro-
cexaes that may hinder their integration into rowtine clinic |
pradie. STOPPFail overcame thee imitations by virie
of its concsenes and high miermater rdizhiliy betwen
users of different disciplines and profssional grades " %14
The most common resson for deprescribing i this tral
was when @ drug had no cear valid dinical mdication
{STOPPFrail criterion A2), We mntend that mutndy clari-
fying whether a drug & linked to a verifiable disgnosis or
an active or reowming sympinm i fundamental o any for-
mal medication review i older mulimorbid patients
expimed i polypharmacy, particulady frailer patients with
very limited sumival prospects. The remaining criteria
STOPPFrail are predominantly ecplidt and taget specific
drugs that, under the usual cirumstances, may be chinically
indicaed hut are lilely i he associated with negligible hen-
efits or net harm in the contect of advanced irreversible
frailty and limied bife ecpegancy. Dhring the conduct of

the trial, it became dear that some of the explicit criteria in
STOPPFrail lacksd chinizl relevane and were very seldom,
if at all, applied fsg, sysemic estmgens for menopamal
symptome, sdedive estrogen recepinr modulators for osteo-
pomsis), Likewise, it was evident that some medications,
commonly presaibed in frail older people hut lacking a
firm evidence base |eg, vimmin D supplements |, were absent
fraom STOPPFrail. Future sterations of the criteria will aim
to address these shortcomings.

(ur study has several important limitations. First, we
mﬂdp@mﬁh]utmm}mﬁukmmd}'
in Ireland which may himit the generalimhiliy of our find-
ings. STOPPFrail crieria were developed i the university
affiliated with these hospimks, and this may have mfluenced
the madines of attending physidans to implement the
cians and parbicipants were not blinded © ntervention or
comird group allocadon, Aldhough this had the potential oo
iniroduce hizs, we believed that, given the namreof the mper-
vemion, blnding woukl have besn mappmoprae. The
STOPPFmil was also unblinded to the gmoup allemtion
of participants, which, in theory, could have influenced
the nature of the mtervention. Furthermore, thee were
no quality control mesures i assess the accuracgy of the
STOPPFrail-guded deprescn hing remmmendations, How-
ever, STOPPFrail crieria are predominantly explicit, and
thiz, in effect, would be expected to mit varizhility in their
deployment, MNonetheless, even though the mmal was
unhlinded, the measured mutcomes {apart from Qol. assem-
mients ) were not subject to bizs, Thind, we were unable to
determine the effect of the imtervention on impontant
patient-relaied oucomes indluding mortality due to the rel-
ativdy small sample size, Fourth, because of msource
restrictions, it was not possible to actively collect data on
adverse dug withdrawal events or disease relapses due to
the deprescribimg mtervention. Consequently, we may have
missed these events o they were not reported to the
study team. Fmally, we did not use a chister mndomization
design that would diminish the possibility of mntamnation
biss. Physidans may have simul@nsmsly had both inter-
vention and contmel patenis under their care durng the
irial and, thmugh a “tmining effect”™ they may have
applied STOPPFail criteria durmg medication meviews of
comimel patients, However, any possible contamination of
this kind would increase the chance of actmal effects of the
intervention mof being detected (e, type [ emar), In spie of
the possible presence of contamination, signifianily differ-
ent effects of the STOPPFral mtervention were sll
ohseved between the grou

ﬂmm@:hnhnnd:hh:mgiuﬁ'emdﬁbdlmp
reeni tive sampleof real-world highly frail, molimorbid older
Feople, appoocamatdy 7% of whom had a known disgnoss
of dementia, This patient group are oxmmonly exduded from
quency in clinical settings and having the highest leveds of dis-
exe  barden’ Deprescribing  moommendations  for  this
vulnerzble population were implerened under mediz| muper-
vision in the acute hospital and only after review and 2 pproval
by partidpants’ atending phsidam. In addition, the dep-
rescribing inervention in this tal wes rdatively straightfor
wmdmdmuﬂheta}'mrqth:umdlw:dmg:.
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When very frmil older penple approach end of life, the
prescripimn of multple meditions may be urdensome o
even fufile in their clinical management. This explominry
study provides evidence that STOPPFrail, an essily apphed
mredues polypharmacy and monthly medication costs . this
patient avhort, Although there were no differences between
groups  for imponant  dinical end pomis swch s
unscheduled hospital presentations, Qol, and mortabiy, the
trial was vey lkely o detect significant
changes in these mutcomes, A larger scale multienter rial
with greater statistical power & required to resswre clini-
cians that STOPPFrail-guded d.:pu'ﬂ:nllngn‘l:hngm
medications can be achieved in the fralst older people
without ampromising chinical cubcomes.
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APPENDIX 2

Diagnostic Risk Score (component of the HOMR model)
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Appendix 1: Diagnostic Risk Score'

Diagnosis Points ICD10 code ICD9 codes

Cardiac arrest 12 146 427.5

Anoxic injur v bral 11 G93 331.8, 348.0-348.5,

disorders 348.8, 348.9

Brain cancer 9 c71 191.0-191.9

Adult respiratory distress syndrome 9 J80 518.8

Pancreatic cancer 8 C25 157.0-157.4, 157.8, 157.9

Shock 8 R57 785.5

Esophageal cancer 7 ci15 150.0-150.5, 150.8, 150.9

Gastric cancer 7 Cle 151.0-151.6, 151.8, 151.9

Myeloid leukemias 7 C92 205.0-205.3

Acute endocarditis 7 133 421.0,421.9

Diffuse parenchymal lung disease 7 184 516.0-516.6, 516.8, 516.9

Liver cancer 6 C22 155.0-155.2

Intestinal lesions 6 K63 211.3, 569.5, 569.8, 569.9

Alcoholic liver disease 6 K70 571.0-571.3

Bronchogenic carcinoma 5 C34 162.0, 162.2-162.5, 162.8, 162.9

Non-Hodgkins lymphoma 5 85 200.7, 202.8

Intracerebral hemorrhage 5 161 431

Aspiration pneumonitis 5 J69 507.0, 507.1, 507.8

Respiratory faillure 5 J96 518.5, 518.8

Biliary tract disease 5 K83 576.1, 576.2, 576.4, 577.8, 577.9

Ascites 5 R18 568.8, 789.5

Septicemia 4 Ad1 038.0, 038.1, 038.3, 038.4, 038.8, 038.9

Metastatic cancer 4 C78, C79 197.0-197.8, 198.0-198.8

Hepatic failure 4 K72 570.0, 572.2, 572.4, 572.8

Cirrhosis 4 K74 571.5,571.6, 571.9

Bladder cancer 3 c67 188.0-188.9

Pleural effusion 3 J90 511.1,511.8,511.9

Head injury and consequences 3 S06 085.0, 851.0, 851.1, 852.0, 852.1,
853.0, 853.1, 854.0, 854.1

Oncological treatment and aftercare 2 Z51 V07.1, V58.0-V58.2, V58.8, V58.9

Hip or femoral fracture 1 S72 820.0-820.3, 821.0-821.3

Acute myocardial infarction -1 121 410.0-410.9

Unspecified dementia -3 FO3 290.1, 290.2, 290.4, 290.8, 290.9

Delirium -3 FO5 290.3, 293.0, 293.8

Atrial fibrillation or flutter -3 148 427.3

Chronic obstructive pulmonary disease -3 Ja4 491.0-491.2, 491.8, 491.9, 492.8, 496.0

Lumbar or pelvic fracture -3 S32 805.4-805.7, 808.0-808.5, 808.8, 808.9

Convalescence -3 754 V66.0-V66.6, V66.9

Breast cancer -4 C50 174.0-174.6, 174.8, 174.9

Type 2 diabetes mellitus -4 E11 250.0-250.7

Cellulitis -4 LO3 681.0, 681.1, 682.0, 682.2, 682.3,

Appendix to: van Walraven C, McAlister FA, Bakal JA, et al. External validation of the Hospital Patient One-Year Mortality
Risk (HOMR) model for predicting death within one year after hospital admission. CMAJ 2015. DOI:10.1503/cmaj.150209.
Copyright © 2015 8872147 Canada Inc. or its licensors
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Abdominal pain

Diarrhea, presumed infectious
Prostate cancer

Conduction abnormalities
Diverticular disease
Rehabilitation

Tachycardia

Osteoarthritis of the hip

Type 1 diabetes mellitus
Coronary artery disease
Inguinal hernia

Abnormalities of heart beat
Signs of neurological/MSK system
Lower leg fracture

Cholelithiasis

Angina

Intervertebral disc disorder
Syncope

Spondylopathy
Hypertension
Osteoarthritis of the knee
Acute appendicitis

Neck or chest pain
Cerebral ischemia
Dizziness

Asthma

Vertigo

Female genital prolapse
Thyroid cancer

Cerebral artery occlusion or stenosis

-10
-1
-1
-12
-12
-13
-13
-15

R10
A09
61
144
K57
Z50
147
M16
E10
125
K40
ROO
R29
582

K80
120
M51
R55
M48
110
M17
K35
RO7
G45
R42
J45
H81
N81
Cc73
165

682.5, 682.6, 682.8, 682.9
789.0
009.0-009.3
185.0
426.0-426.6, 426.8, 426.9
562.0, 562.1
V57.1-V57.4, V57.8, V57.9
427.0-427.2
715.1-715.3
250.0-250.7
412.0, 414.0, 414.1, 414.8, 414.9, 429.2
550.0, 550.1, 550.9
427.8, 785.0, 785.1, 785.3
719.6, 781.6, 781.7, 781.9, 796.1

822.0, 822.1, 823.0-823.3,
824.0-824.9, 827.0, 827.1

574.0-574.3, 574.5
411.0,411.1, 411.8, 413.0, 413.1, 413.9
722.1,722.3,722.5,722.7,722.9
780.2

721.0,721.2,721.3, 721.5-721.9, 723.0, 724.0

401.0, 401.1, 401.9
715.1-715.3
540.0, 540.1, 540.9
784.1, 786.5
362.3, 435.X, 435.0, 436.X
780.4
493.0-493.2, 493.9
386.0-386.5, 386.8, 386.9
618.0, 618.2-618.4, 618.6, 618.8, 618.9
193.0
433.0-433.2, 433.8, 433.9

Details regarding the derivation and validity of the Diagnostic Risk Score are available elsewhere.!

Reference

1. van Walraven C. The Hospital-patient One-year Mortality Risk score accurately predicts long term death

risk in hospitalized patients. J Clin Epidemiol 2014,67:1025-34.

Appendix to: van Walraven C, McAlister FA, Bakal JA, et al. External validation of the Hospital Patient One-Year Mortality
Risk (HOMR) model for predicting death within one year after hospital admission. CMAJ 2015. DOI:10.1503/cmaj.150209.
Copyright © 2015 8872147 Canada Inc. or its licensors
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APPENDIX 3

Sample standardized case used in Chapter 4
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In the following clinical cases, it can be assumed that:

linical C

1. The patient is medically stable.

2. The patient has a poor 1-year survival prognosis.

3. The list of diagnoses is complete and correct.

4. Laxatives (unless potentially part of a prescribing cascade) and paracetamol

are appropriate.

5. There are no difficulties with medication administration (e.g. dysphagia,

poor inhaler technique etc.) unless explicitly stated.

6. The patient’s nutritional status is satisfactory unless otherwise stated

7. Behavioural and psychological symptoms of dementia are not present

unless explicitly stated.

Please identify the medications that are potentially eligible for deprescribing.

Laboratory Analytes
Analyte Symbol Unit Reference range
Hemoglobin Hb g/dL Males: 14.0 -
17.5
Females: 12.0 -
155
Mean Corpuscular | MCV fL 80-100
volume
Sodium Na mmol/L 135 -145
Potassium K mmol/L 3.4-5.0
Urea - mmol/L 2.9-8.2
Creatinine - umol/L 50 -110
Haemoglobin A 1c | HbAlc mmol/mol <42: normal
(glycated 42-47:
haemoglobin) ‘prediabetes’
>47: diabetes
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Case:

73-year-old female

Nursing Home resident

Nooakwn

Past Medical History:
1.

Dementia

Epilepsy

Type 2 diabetes mellitus
Diabetic retinopathy
Dyslipidaemia
Depression
Hypothyroidism

Medications:

agrwnpE

Memantine 20mg od
Paroxetine 20mg od
Movicol 1 sachet od
Levetiracetam 500mg bd
Gliclazide Modified Release
30mg od

Ferrous fumarate 305mg od
Paracetamol 1g tds
Sitagliptin 100mg od
Metformin 1g bd

. Aspirin 75mg od

. Levothyroxine 50mcg od

. Donepezil 10mg od

. Forticreme 1 od

. Calcium 500mg od

. Colecalciferol 400units od

Function:
Incontinent x2

Standing hoist transfer

Cognition
“advanced dementia”

Measurements:

Average BP: 125/64

Hb:
MCV

Na
K
Urea

11.7
80

138
4.5
10.7

Creatinine 87

HbA1C 53
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APPENDIX 4
Common Summary Assessment Report

(CSAR i.e. nursing home application form)
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COMMON SUMMARY ASSESSMENT REPORT

/ Please complete all sections clearly in block capitals. Read guidance notes before completing\

| confirm that the assessment process and purpose has been explained to me. | consent that information may be
shared as appropriate by relevant health and social care professionals in the processing of this application.

Signature Applicant/Specified Person Date /

(Delete as appropriate)

-~ / 1. SOURCE OF REFERRAL (PLEASE TICK):
f : Community Hospital D Acute Hospital D GP D

Feidhmeannach na Seirbise Sline Mental Health Community Nursing Home D
Health Service Executive Name of Referring Location: Date of Referral: J
e 2. PERSONAL DETAILS: N\
First Name: Surname(s): Preferred Name:
Current Address: Home/Past Address (If relevant): Tel No(s):

Date of Birth (DD/MM/YYYY)

Medical Card No: Hospital Number:
Q’-‘PS No. : j
e 3. PERSONAL CIRCUMSTANCES: N\
Marital Status: D Single D Married D Widowed D Separated D Divorced D Other

Living Circumstance:D Alone D With Spouse D With partner D With family D With carer D With Other
Describe Housing situation (See guidance document):

Who is the Principal Carer:

What level of support do they provide?
(Please include contact details):

Assessment of Carer’s needs completed?  Yes D No D (Please attach if available)

Identify any family members, neighbours, friends who provide support:

Contact Person/Specified Person/Care Rep: Relationship to applicant?
(Contact details address/phone/mobile):

GP: Contact Details:
QHN &/or CMHN: Contact Details Health Centre: /

/ 4. ALL APPLICANTS have the right to self-determination and capacity to do so is assumed unless otherwise provenx
His/her preference to stay at home or to be admitted to residential long-term care must be sought and recorded.

Has the person’s above preference been discussed with him/her? Yes D No D
If YES - brief outline of outcome

If No - Provide a reason and identify with whom it has been discussed & outline outcome

Completed by: NAME: Role: Date: Signature:
(PRINT) /
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CSAR Applicant’s Name DOB

/ 5. RECORD OF CURRENT COMMUNITY/HOME SUPPORT SERVICES
(See Guidance Document before completing):

N

SERVICE Home Day Aids and
(Tick) Help/Support [ ] | Care [ ] |Respite [ ] | Meals Supply[ | | Laundry [ ]|Appliances [ |

Hours/Times p/w or
relevant time or if
refused services

SERVICE PHN/CMHN Family support/ Therapy or Services
(Tick) D Private Carer D other discipline D Day Hospital D Refused

[]

Hours/Times p/w or
relevant time or if
refused services

Completed by: NAME: Role: Date: Signature:

(PRINT)

/ 6(a). CURRENT DIAGNOSIS AND MEDICAL SUMMARY:
(Please include only relevant conditions)

N

Completed by: NAME: Role: Date: Signature:
K (PRINT)

/ 6(b). DETAILS OF THE PERSON’S MENTAL HEALTH STATUS:
(Please attach any supporting documentation, if available)

AN

Completed by: NAME: Role: Date: Signature:
(PRINT) /
/ 7. CURRENT MEDICATIONS (See Guidance Notes - Not for Purpose of Dispensing) \
Name of Drug Dosage | Frequency Name of Drug Dosage | Frequency
Completed by: NAME: Role: Date: Signature:
(PRINT) /
-2-
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CSAR Applicant's Name

DOB

-

8: ASSESSMENTS

DATE DAT}

8 (A): BARTHEL INDEX Please insert Date(s) Undertaken
WEIGHTING SCORE 3 2 1 0 SCORE | SCORE
Bowel (Preceding week) Confinent Occasional Accident Incontinent (Or needs an enema)
Bladder (Preceding 24-48 hours) Continent Occasional Accident Incontinent (Or Catheterised & Unable fo Manage)|
Grooming Independent Needs Help
Toilet Use Independent Needs Some Help Dependent
Feeding Independent Needs Some Help Unable
Transfer (From bed fo chair & back) | Independent | Minimal Help Needed Major Help (1-2 persons) Needed Unable (No sitiing holance)
Mobility Independent | Walks with help of T person Wheelchair lindependent Immobile
Dressing Independent (Buttons, zps and laces) Needs Help (But can do haf unaided) Dependent
Stairs Independent (Up & down must carry walking aid) | Needs Help (Verbal or physical/carrying of aid) Unable
Bathing Independent (Getfing in & out uncided & wash self) | Dependent
Findings Independent (20)  Low Dependency (16-19)  Medium Dependency (11-15)  High Dependency (6-10)  Maximum Dependency ( 0-5) TOTAL
Completed by: NAME: Role: Date: Signature: /
(PRINT)
e 8 (B): COMMUNICATION N\
Date Signature
No problems

Retains most information and can indicate needs verbally

Difficulty speaking but retains information and indicates needs non-verbally

Can speak but cannot indicate needs or retain information

QO effective means of communication

Ooooolg

/

/8 (C): COGNITIVE SCREENING REPORT - BY DATE ORDER IF MORE THEN ONE AVAILABLE\

Cognitive Assessment Date Result Signature Date Result Signature
(Specify Screening Tool)
8 (D): OTHER ASSESSMENTS (Specify Tool Used) N\
Result Date Signature

Pressure Sore Risk

Falls Risk

Nutritional Risk

Wandering Risk

Other - Specify

>

8 (E): OTHER SIGNIFICANT MEDICAL/SOCIAL/ RISK FACTORS THAT SHOULD BE
CONSIDERED AS PART OF THE CARE NEEDS ASSESSMENT:

Role:

Date:

Signature:

\Completed by: NAME:
(PRINT)
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CSAR Applicant's Name DOB

f 9: ADDITIONAL COMMENTS e.g. Employment, Recreational or Social Needs
(Attach supporting documentation):

~

N\

\Completed by: [\Fl,ém%: Role: Date: Signature:
/ 10(a). HEALTH PROFESSIONAL REPORTS.
(Please attach if relevant. Tick to indicate a report is appended)
Nursing D Dietician D Occupational Therapy D Speech and Language D Other D
thsiotherapy D Psychology D Podiatry D Social Work

10(b). SPECIALIST ASSESSMENT

assessment prior to a decision being made about their future care needs.)

(Best practice recommends that all older people should have a Consultant Geriatrician/Old Age Psychiat

/
")

Geriatric Medicine Completed Date: Signature:
Old Age Psychiatry Completed Date: Signature:
Rehabilitation Consultant | Completed Date: Signature:
Neurologist Completed Date: Signature:
Other(Specify) Completed Date: Signature:
Specialist Comment:

(Or append report)

Completed by: NAME: Specialty: Date: Signature:

\ p Y (PRINT) P! Y 9 /
/ 11. RECOMMENDATION BY MDT. For Completion by MDT. See Guidance Notes \
It is the recommendation of this MDT that this person’s overall care needs are currently best met within a Long Term Residential Care Setting (Please Tick):

Yes D No D

Confirmation of MDT’s Recommendation Confirmation of MDT’s Recommendation
Name: Name:

Role: Date: Role: Date:
Signature: Signature:

Name & Signature of Professional Co-ordinating completion of this CSAR Form
NAME: Role: Date: Signature:

(PRINT)

12. LPF DETERMINATION OF CARE NEEDS = FOR COMPLETION BY LPF ONLY

/
<

It is the determination of this LPF that this person’s overall care needs are currently best met by:

(Please Tick) Additional Information
Long Term Residential Care Setting D
Sheltered Housing D
Other (Specify) []
At Home with Community Supports D
Likelihood of change in personal circumstances Low Risk D Medium Risk D High Risk D
Confirmation of LPF’s Determination Confirmation of LPF’s Determination Confirmation of LPF’s Determination
Name: Name: Name:
Role: Date: Role: Date: Role: Date:

\Signature: Signature: Signature: /
/ IF LONG TERM CARE IS NOT DETERMINED TO BE APPROPRIATE-THE FOLLOWING SERVICE(S) ARE RECOMMENDED BY LPF\
Service :tca)lr:fSupport D‘ gge D‘ Respite D‘ gﬁ;ﬁy [ ]| Laundry D‘ﬁlgpsléances ]

Recommended| ppyn/cMHN Therapy or other Day Other Other
[] discipline [] Hospital [] (Specify) [] (Specify) []

Comment(s)

-

)
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APPENDIX 5
Quality of Life Questionnaires used in Chapter 5

(ICECAP-O and QUALIDEM)
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The ICECAP -O

ABOUT YOUR QUALITY OF LIFE

By placing a tick (v} in OME box in EACH group below, please indicate which ststement best
describes your quality of life at the moment.

1. Love and Friendship

| can have all of the love and friendship that | want

| can have a lot of the love and friendship that | want 3
| ean have a little of the lowe and friendship that | want 2
| cannot have any of the lowe and friendship that | want .

2 Thinking about the future

| can think about the future without any concem

| can think abaut the futwurs with only 3 litle concemn 3
| cam only think about the: future with some concem 3
| can only think about the future with a lot of concem )
Tick
3. Dwoing things that maks you feel valued ong
| arn able to do all of the things that maks me feel valued R box
| am able to do many of the things that make me feel valued 3 aniy In
| am abde to do a few of the things that maks me feel valusd P
| am unabde to do any of the things that make me feel valusd 3 gach
saction

4. Enjoyment and pleasure

| can hawe all of the enjoymient and pleasure that | want

| can hawe 3 lot of the enjoyment and pheasuwre that | want 3

| zan hawe a litthe of the enjoyment and pleasure that | want P

| cannot have any of the enjoyment and pleasure that | want .

5. Indegendence

| am able to be completely independent

| am akle o be independent in many things 3

| am able to be independent in a few things a

| arn unabde to be at all indepandent )

e Josinma Coast & Tiary Flhom
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Table 3: QUALIDEM indicative and contra-indicative items

No. Item Response options
1. Is cheerful® Nel;/er Ra;ely Sometimes Frequaently B
1,2 Never Rarel Sometimes  Frequentl
2. Makes restless movements 3 Y 1 o D
N " 1,2 Never Rarel Sometimes  Frequentl
3. Has contact with other residents ™ o 1 v 5 auently F
E . - 1 N Rarel Someti F tl
4. Rejects help from nursing assistants e;er a;ey °me1'mes req‘:)e" v A
. . . 1,2 Never Rarel Sometimes  Frequentl
5. Radiates satisfaction o Al N auently B
. . Lo 1,2 Never Rarel Sometimes  Frequentl
6. Makes an anxious impression ;’ > v 1' ql:) v C
7. 1s angry 1,2 Never Rarely Sometimes  Frequently A
3 2 1 0
- . . i 12 Never Rarel Sometimes  Frequentl
8. Is capable of enjoying things in daily life g 1 v 2' ql; v B
9. Does not want to eat 1,2 Ne;/er Ra;ely Somellimes Frequoenlly NgAz ]
. 1 Never Rarel Sometimes  Frequentl
10. Isin a good mood o 1 v A q3 v B
1 Never Rarel Sometimes  Frequentl
11. Issad 3 Y N o c
e 1,2 Never Rarel Sometimes  Frequentl
12. Responds positively when approached o d B aenty F
. . 1 Never Rarel Sometimes  Frequentl NA
13. Indicates that he or she is bored M >y N o 5 H
i . K . 12 N Rarel Someti F tl
14. Has conflicts with nursing assistants ™ e;er a;ey °me1'mes req‘:)e" v A
. 1,2 Never Rarely Sometimes  Frequently NA
15. Enjoys meals o 1 A 3 M J
. . N Rarel Someti F tl
16. s rejected by other residents e;'e' a;ey cmellmes reql:)e" v G
1 Never Rarel Sometimes  Frequentl NA
17. Accuses others 3 2 Y 1 qo i 9 A
. 1 Never Rarel Sometimes  Frequentl
18. Takes care of other residents g 1 v 2' auently F
12 Never Rarel Sometimes  Frequentl
19. Isrestless 3 2 v 1 qo Y D
. " 1,2 Never Rarel Sometimes  Frequentl
20. Openly rejects contact with others 3 Y 1 aam G
- 12 N Rarel Someti F tl NA
21. Has a smile around the mouth ™ Eger arley c'"ez'mes requ;" v M B
N Rarel Someti F tl
22. Has tense body language ? e;er a;ey °me1'mes req‘:)e" v D
s 12 Never Rarel Sometimes  Frequentl
23. Cries™ 3 2 v 1 qo v C
. A N Rarel Someti F tl
24. Appreciates help he or she receives Eger arley c'"ez'mes requ;" v A
. . 1,2 Never Rarel Sometimes  Frequentl
25.  Cuts himself/herself off from environment 3 Y 1 o F
i K - 1 N Rarel Someti F tl
26. Finds things to do without help from others Eger a;ey c'"ez'mes requ;" v |
. - 1 N Rarel Someti F tl NA
27. Indicates he or she would like more help e;'e' a;ey cmellmes reql:)e" v M E
. . 1 Never Rarel Sometimes  Frequentl NA
28. Indicates feeling locked up 3 Y 1 e . H
- . . 1 N Rarel Someti F tl
29. Is on friendly terms with one or more residents Eger arley °me2'mes requ;" v F
. . . 1,2 Never Rarel Sometimes  Frequentl NA
30. Likes to lie down (in bed) 3 w 1 e 5 J
1,2 Never Rarel Sometimes  Frequentl
31. Accepts help o T 5 auently A
1,2 Never Rarel Sometimes  Frequentl NA
32. Calls out v auenty G
3 2 1 ) 9
e . L1 Never Rarel Sometimes  Frequentl
33. Criticizes the daily routine ;’ ) v 1' auently A
K 1 N Rarel Someti F tl
34. Feels at ease in the company of others Eger a;ey °mez'mes requ;" v F
. K K N Rarel Someti F tl NA
35. Indicates not being able to do anything* e;/er a;ey °me1'mes reqt(')e" v 9 E
1 Never Rarel Sometimes  Frequentl
36. Feels at home on the ward o 1 v 2 q3 v H
. . 1 Never Rarel Sometimes  Frequentl NA
37. Indicates feeling worthless 3 Y \ e 5 E
. . N 1 Never Rarel Sometimes  Frequentl
38. Enjoys helping with chores on the ward o A N agn |
1 N Rarel Someti F tl
39. Wants to get off the ward e;er a;e v °me1 imes req‘:)e" v H
. . s 1,2 Never Rarel Sometimes  Frequentl
40. Mood can be influenced in positive sense o i v A q3 v B
Remarks:

! People with mild to severe dementia (GDS 2 - 6).
2 People with very severe dementia (GDS = 7).

* NA = Not applicable
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Introduction
STOPPFrail Version 2 is a list of prescribing indicators that highlight
medications/medication classes that are potentially inappropriate (risks
likely outweigh benefits) or that have negligible benefit in the context of

reduced life expectancy.

It is recognized that physicians caring for older people approaching end of
life will not always have expertise in geriatric pharmacotherapy;
STOPPFrail Version 2 was developed to assist physicians with

deprescribing medications in this particular patient population.

New criteria are based on:
o Focused literature review
o Findings from observational studies
o Findings from recent method agreement analysis which compared
use of STOPPFrail with gold standard deprescribing
Version 2 includes a practical method for identifying older people

approaching end-of-life.

Version 2 recognizes core ethical principle of autonomy and emphasizes

shared decision making.

Version 2 includes new criteria relating to antihypertensive therapy, anti-

anginal therapy, vitamin D and folic acid.
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Recognizing when older people are approaching end of life

Appropriate patients typically meet ALL of the following criteria:

1. ADL dependency (i.e. assistance with dressing, washing, transferring,
walking) + severe chronic disease + terminal illness.
2. Severe irreversible frailty i.e. high risk of acute medical complications and
clinical deterioration.
3. Physician overseeing care of patient would not be surprised if the patient
died in the next 12 months.
Rationale:

A 2012 systematic review by Yourman et al. concluded that there was
insufficient evidence to recommend application of any of the available

prognostic models for older adults.1

Even if a very precise prognostic model was available, there would

continue to be a high degree of uncertainty when that model was used at an
individual patient level. For example, consider a patient with a high one-year
mortality risk —say, a 60% risk of dying within 12 months —it will not be
clear whether the patient will be 1 of the 60 out of 100 who will die or 1 of

the 40 who will live.

Recommending a change in goals of care solely on the basis of a prognostic

model depersonalizes the doctor-patient interaction. It may be difficult for
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physician to justify, to the patient and his/her family, a change in goals of

care on this basis.

e We suggest 3 criteria for identifying patients who are approaching end of
life and are, therefore, appropriate for STOPPFrail-guided deprescribing.

Patients suitable for STOPPFrail typically meet all 3 criteria.

e The second criterion - severe irreversible frailty — refers to patients who are
very vulnerable for developing adverse outcomes such as functional decline
and clinical deterioration. Vulnerability to adverse outcomes is central to

the Fried, Rockwood and consensus definitions of frailty.2-4

e The first criterion describes the profile of an older person who may be
approaching end-of-life.
o Dependency in activities of daily living —person requires assistance
with basic ADLs (i.e. dressing, washing, walking, transferring)
o Severe chronic disease (i.e. recurrent exacerbations/ hospitalizations
despite optimal medical therapy)

o Terminal illness (e.g. cancer, motor neuron disease)

e The third criterion features the ‘surprise question’ which has been widely

adopted in frameworks for assessing end of life needs.s-7
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Autonomy and Shared Decision Making

(STOPPFrail) is intended for older people with limited life expectancy for whom
the goal of care is to enhance quality of life and minimize the risk of drug-related
morbidity. Goals of care should be clearly defined and, where possible, medication

changes should be discussed and agreed with patient and/or family.

e Patient involvement in health care decision making is a central aspect of
patient-centered care, and a majority of older adults report wanting to be

involved in decision making about their health care.1-3

e Multiple recent studies indicate that the great majority of older patients are
willing to have medications deprescribed. 4-7 This suggests that clinicians
can be reassured about broaching the topic of deprescribing with their older

patients.

e Broaching the topic of deprescribing may lead to a conversation about goals
of care. This can be a positive step:
o The patient and family can focus on what is important to them
o The chances of the patient being subject to treatments of limited

value may be reduced

e The deprescribing physician may not be the patient’s primary physician
and, therefore, may not feel that he/she is the appropriate person to initiate a

conversation about goals of care. In addition, some patients may not wish to
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engage in a discussion about goals of care. In this context, indicating to the
patient that some medications may no longer be necessary (i.e., that benefits
and risks can change over time; what was good for the patient years ago

may no longer be so) may be the best approach.
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Ethical Considerations

1. Patient and/or a surrogate indicate a preference to continue a potentially

inappropriate medication.

It is helpful to try to understand the reasons underlying the preference to
continue an inappropriate medication. The patient or surrogate may be
concerned about adverse withdrawal effects of stopping the medication.
The medication may symbolize hope to the patient, and therefore the
recommendation to deprescribe the medication may be perceived as a loss

of hope, abandonment, and a concern that the physician is hastening death.1

The physician should address the concerns of the patient/ surrogate and
discuss the benefits and risks of continuing the medication. Ultimately, the
patient has the right to refuse the recommendation. Decisional conflict
should probably be avoided unless the medication is causing overt harm to

the patient.

2. The potentially inappropriate medication is very unlikely to be causing

harm (e.g. vitamin D). Why not continue the medication?

It may be helpful to approach this question using the “four core ethical

principles” framework. The four principles are autonomy, non-maleficence,

beneficence, and justice.2
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Non-maleficence refers to the principle that physicians must “first, do no
harm”. In the context of prescribing, this involves ensuring that the risks of
a medication do not outweigh the benefits. Regarding vitamin D, unless
there are difficulties with drug administration, this medication is very

unlikely to cause harm.

Beneficence refers to the principle that physicians should act in the best
interests of the patient. In the context of prescribing, this involves
determining whether a medication can fulfill its goal by providing benefit to
the patient. Regarding vitamin D, there is a lack of firm evidence to support
the use of vitamin D to prevent risk of falls and fractures, cardiovascular
events, or cancer.s-6 It is very unlikely that vitamin D provides meaningful

benefit to patients approaching end of life.

The principle of justice is important to this question and refers to the fair
and equitable distribution of burdens and benefits to participants in society.
Healthcare is associated with limited resources. There is an opportunity cost
when medications are used without a good indication (resources that could
have been put to good use elsewhere, are lost). Physicians should, therefore,

consider the wider implications of inappropriate medication use.
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New Criteria

Antihypertensive Therapies
Antihypertensive therapies
Reduce and discontinue these drugs in patients with systolic blood pressure (SBP)
persistently <130mmHg. An appropriate SBP target in frail older people is 130 -
160mmHg. Before stopping, consider whether drug is treating additional
conditions (e.g. beta-blocker for rate control in atrial fibrillation, diuretic for

symptomatic heart failure).

Rationale:
SECTION A: RCT evidence
SECTION B: Evidence form longitudinal/ cross-sectional studies

SECTION C: Position statements

SECTION A: RCT evidence
Two recent randomized controlled trials (RCT) have evaluated the benefits of
antihypertensive therapy in older adults. Both trials excluded participants with

dementia and advanced frailty.

1. Hypertension in the Very Elderly Trial (HYVET -NEJM 2008:)

e Double blind placebo-controlled trial, evaluated benefit of treating

older patients (> 80 years) with sustained SBP > 160mmHg.
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e 3845 participants randomized within Europe, Asia, Tunisia (mean
age 83; mean entry SBP 173mmHg in both groups.)
e Intervention patients received indapamide + perinodpril. Target SBP
<150mmgHg.
e Primary outcome: stroke (fatal or non-fatal). Secondary outcomes:
all-cause mortality, deaths from cardiovascular causes.
e At 2 years, mean SBP in active group was 143mmHg versus
158mmHg in the control group.
e Median follow-up 1.8 years.
e Results:
o Primary outcome: 51 events in the active group vs 69 events
in control group
o 30% reduction in rate of stroke (p=0.06; NNT for 2 years to
prevent 1 stroke =94)
o All-cause mortality: 196 deaths in active group vs 235 deaths
in control group.
o 21% reduction in all-cause mortality (P=0.02; NNT for 2
years to prevent 1 death =40)
o 23% reduction in deaths from cardiovascular causes

(p=0.06)

e Note: Exclusion criteria for HYVET study included dementia,

residence in a nursing home, life expectancy <1-year, heart failure,

creatinine value >150umol/L.
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2. The Systolic Blood Pressure Intervention Trial (SPRINT -JAMA

20162)

Participants randomized to an intensive SBP target of <120 versus
standard SBP target of <140mmHg.

2636 participants >75 years in the United States (mean age 80; mean
entry SBP 142mmHg)

Primary outcome: cardiovascular events (including stroke) and
deaths from cardiovascular causes. Secondary outcomes: all-cause
mortality.

Median follow-up 3.14 years.

At follow-up, mean SBP in intensive group was 123mmHg while
mean SBP in standard group was 135mmHg.

Results:

o Primary outcome (fatal and non-fatal cardiovascular events):
102 events in intensive group and 148 events in standard
group.

o 34% reduction in rate of primary outcome (p=0.001, NNT
for 3.14 years to prevent 1 primary outcome = 27)

o Secondary outcome (all-cause mortality): 73 events in
intensive group vs 107 in standard group.

o 33% reduction in all-cause mortality (p=0.009; NNT for 3.14
years to prevent 1 death =41)

o Serious adverse events were similar in each group.
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e Amongst participants with frailty (characterized using a 37-item
frailty index) and slow walking speed (<0.8m/s on a timed 4m walk
test), there was no statistically significant difference in outcomes
between those randomized to the intensive treatment group and the
standard treatment group.

e Note: Participants were excluded if life expectancy <3 years,
dementia diagnosis, residence in a nursing home, diabetes, stroke,

EF<35%, weight loss >10% in previous 6 months.

3. A meta-analysis (Journal of Hypertension, 2010s3) of all the randomized
controlled trials evaluating the treatment of hypertension in patients >80
(included HYVET; did not include SPRINT) reported concluded that:

a. Treating hypertension in very old patients reduces stroke and heart
failure with no effect on total mortality

b. Thiazides should be considered first-line drugs with a maximum of
2 drugs

c. Frail elderly and institutionalized patients were generally excluded

from these trials.

SECTION B: Evidence form longitudinal/ cross-sectional studies

Several longitudinal studies have examined the association of blood pressure levels

and antihypertensive use in older patients with frailty and/or dementia:
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1. The Predictive Values of Blood Pressure and Arterial Stiffness in

Institutionalized Very Aged Population Study (PARTAGE —-JAMA Int

Med 20154)

Evaluated association between BP and mortality risk in nursing
home residents

Multi-centre (France & Italy), longitudinal study involving 1130
nursing home residents >80 years.

Participants excluded if MMSE <12 or very high levels of
dependency.

At baseline, BP was measured (mean of 18 different recordings over
3 days)

All-cause mortality recorded at 2 years.

Results:

o Patients with SBP<130mmHg who were prescribed >2
antihypertensive drugs had an 81% excess all-cause
mortality risk (32.2% vs 19.7%)

o Patients with SBP <130mmHg who were prescribed <2

antihypertensives did not have an excess mortality risk.

2. Effects of Low Blood Pressure in Cognitively Impaired Elderly Patients

Treated with Antihypertensive Drugs (JAMA Int Med 20155)

Evaluated association between baseline blood pressure and
subsequent cognitive decline in 172 patients with dementia (68%) or
mild cognitive impairment (32%) attending 2 outpatient facilities in

Italy
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e Baseline BP measured with 24-hour ambulatory monitor.
e Median follow-up 9 months.
e Results:
o Low mean daytime SBP (<128mmHg) was associated with
greater cognitive decline (mean decline -2.8 on MMSE versus -
0.7 for those with higher mean SBP measurements. Note,
findings were only significant for those with low mean daytime

SBP who were treated with antihypertensive medications.

3. Leiden 85-plus Study (JAGS 20126)

e Evaluated association between SBP measures at age 85 and future
decline in physical and cognitive function.

e Included 572 community dwelling 85-year olds in Leiden (no
selection criteria in terms of demographic or health status:
inhabitants of Leiden were contacted on the month of their 85t
birthday and invited to participate.)

e Yearly follow-up to age 90. Mean follow-up 3.2 years.

e Results:

o At baseline, higher BP measures were associated with less
physical and cognitive disability at age 85.

o Higher SBP at age 85 was associated with slower rates of
physical and cognitive decline.

o The relationship between higher BP and slower cognitive
decline was most pronounced in participants with pre-existing

physical disability
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o Results were similar for those prescribed anti-hypertensive
medications and those who were not prescribed
antihypertensive medications.

Note: This study had significant limitations. Participants were
categorized into groups at baseline based on blood pressure.
Participants in the ‘Low SBP’ group very likely had more patients
with dementia (it could explain accelerated cognitive and functional

decline in this group).

4. Milan Geriatrics 75+ Cohort Study (Age & Ageing 20157)

Evaluated association between baseline blood pressure with all-
cause mortality over a period of 10 years

1587 participants recruited from outpatient Geriatric clinic in Italy.
Median age 82 (IQR 78 -86), median MMSE 25 (20-29).

Results:

o Participants with SBP<120mmHg and 120-139mmHg had a
1.64 (95% CI 1.21 -2.23) and 1.32 (95% CI 1.1 -1.6) fold
increased mortality risk compared with participants with
SBP 160 -179mmHg.

o Higher SBP and reduced mortality risk was statistically
significant in patients with impaired ADL functioning
(p=0.001) and in those with MMSE<24 but not in patients
with preserved ADL functioning (p=0.085) or those with

MMSE >24 (P=0.07)
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SECTION C: Position statements
1. An Expert Opinion from the European Society of Hypertension—European
Union Geriatric Medicine Society Working Group on the Management of
Hypertension in Very Old, Frail Subjects (Hypertension. 2016;67:820-

8253):

“The 2013 ESH/ESC guidelines recommend treatment to lower SBP to
<150 mm Hg in octogenarians in good physical and mental conditions We
believe that this might be usefully complemented by mentioning that, while
keeping <150 mm Hg SBP as the evidence-based target, for safety reasons
antihypertensive drugs should be reduced or even stopped if SBP is lowered
to <130 mm Hg, thus keeping the 150 to 130 mm Hg on-treatment SBP

values as a safety range.”

2. Canadian group consensus guideline promoting higher blood pressure
targets for frail older adults (Dalhousie Academic Detailing Service and the

Palliative and Therapeutic Harmonization program):

Cleveland Clinic Journal of Medicine 20149
e For frail elderly patients, consider starting treatment if the systolic
blood pressure is 160 mm Hg or higher.
e An appropriate target in this population is a seated systolic pressure
between 140- and 160-mm Hg, as long as there is no orthostatic drop
to less than 140 mm Hg upon standing from a lying position and

treatment does not adversely affect quality of life.
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e The blood pressure target does not need to be lower if the patient
has diabetes. If the patient is severely frail and has a short life
expectancy, a systolic target of 160 to 190 mm Hg may be
reasonable.

e If the systolic pressure is below 140 mm Hg, antihypertensive
medications can be reduced as long as they are not indicated for
other conditions.

¢ In general, one should prescribe no more than two antihypertensive

medications.
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hypertension in very old, frail subjects. Hypertension. 2016;67(5):820-5.
9. Mallery LH, AllenM, Fleming I, et al. Promoting higher blood pressure
targets for frail older adults: a consensus guideline from Canada. Cleve Clin

J Med. 2014;81(7):427-437.
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Anti-Anginal Therapies
Anti-anginal therapies (specifically: nitrates, nicorandil, ranolazine)
None of these anti-anginal drugs have been proven to reduce cardiovascular
mortality or the rate of myocardial infraction. Aim to carefully reduce and
discontinue these drugs in patients with a history of chest pain in the distant past

(i.e. no chest pain in previous 6 months).

Reference:

Ferrari R, Camici PG, Crea F, Danchin N, Fox K, Maggioni AP, Manolis AJ,
Marzilli M, Rosano GMC, Lopez-Sendon JL. Expert consensus document: A
‘diamond' approach to personalized treatment of angina. Nat Rev Cardiol.

2018;15(2):120-132.
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Aspirin for Stroke Prevention in Atrial Fibrillation

Aspirin for stroke prevention in atrial fibrillation
Aspirin has little or no role for stroke prevention in frail older patients who are not
candidates for anticoagulation therapy and may significantly increase bleeding

risk.

1. Lip GYH. The role of aspirin for stroke prevention in atrial fibrillation.
Nat. Rev. Cardiol. 2011; 8:602-606.

2. Petersen P, Boysen G, Godtfredsen J, Andersen ED, Andersen B. Placebo-
controlled, randomised trial of warfarin and aspirin for prevention of
thromboembolic complications in chronic atrial fibrillation. The

Copenhagen AFASAK study. Lancet. 1989;1:175-179.
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Vitamin D (Ergocalciferol and Colecalciferol)

Vitamin D (ergocalciferol and colecalciferol)
Low vitamin D status is likely to be a consequence of ill-health, rather than its
cause.1 There is a lack of firm evidence to support the use of vitamin D to prevent

risk of falls and fracturesz, 3, cardiovascular events,1 or cancer.s-4

1. Autier P, Mullie P, Macacu A, Dragomir M, Boniol M, Coppens K, Pizot
C, Boniol M. Effect of vitamin D supplementation on non-skeletal
disorders: a systematic review of meta-analyses and randomised trials.
Lancet Diabetes Endocrinol. 2017(12):986-1004.

2. Avenell A, Mak JC, O'Connell D. Vitamin D and vitamin D analogues for
preventing fractures in post-menopausal women and older men. Cochrane
Database Syst Rev. 2014;(4):CD000227.

3. Khaw KT, Stewart AW, Waayer D, Lawes CMM, Toop L, Camargo CA Jr,
Scragg R. Effect of monthly high-dose vitamin D supplementation on falls
and non-vertebral fractures: secondary and post-hoc outcomes from the
randomised, double-blind, placebo-controlled ViDA trial. Lancet Diabetes
Endocrinol. 2017(6):438-447.

4. Scragg R, Khaw KT, Toop L, Sluyter J, Lawes CMM, Waayer D,
Giovannucci E, Camargo CA Jr. Monthly High-Dose Vitamin D
Supplementation and Cancer Risk: A Post Hoc Analysis of the Vitamin D
Assessment Randomized Clinical Trial. JAMA Oncol. 2018:€182178. doi:

10.1001/jamaoncol.2018.2178. [Epub ahead of print]
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Drugs for Overactive Bladder (Muscarinic Antagonists and Mirabegron)

Drugs for overactive bladder (muscarinic antagonists and mirabegron):

No benefit in patients with persistent, irreversible urinary incontinence unless clear

history of painful detrusor hyperactivity.
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Diabetic Therapies (Change in Words Reflecting New Guidance)

Diabetic therapies:
De-intensify therapy. Avoid HbAlc targets (HbAL1C <7.5% [58 mmol/mol]
associated with net harm in this population). Goal of care is to minimize symptoms

related to hyperglycaemia

Reference:

Qaseem A, Wilt TJ, Kansagara D, Horwitch C, Barry MJ, Forciea MA,; Clinical
Guidelines Committee of the American College of Physicians. Hemoglobin Alc
Targets for Glycemic Control With Pharmacologic Therapy for Nonpregnant
Adults With Type 2 Diabetes Mellitus: A Guidance Statement Update From the

American College of Physicians. Ann Intern Med. 2018 Apr 17;168(8):569-576.
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Folic Acid

Folic acid
There is no evidence that folic acid improves cognitive performance in older
people. Discontinue when treatment course completed. Usual treatment duration 1-

4 months unless malabsorption, malnutrition or concomitant methotrexate use.

Reference:
Malouf R, Grimley Evans J. Folic acid with or without vitamin B12 for the
prevention and treatment of healthy elderly and demented people. Cochrane

Database Syst Rev. 2008 Oct 8;(4):CD004514.
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Potentially Obsolete Criteria

1. Alpha-blockers for hypertension

e New antihypertensive therapy guideline

2. Gastrointestinal antispasmodics
e These medications are not prescribed very commonly. New
recommendation (A3) to review symptoms which may have

resolved.

3. Selective Estrogen Receptor Modulators (SERMs) for osteoporosis

e These medications are seldom prescribed

4. ACE-Inhibitors for diabetes

e New antihypertensive therapy guideline

5. Angiotensin Receptor Blockers (ARBs) for diabetes

¢ New antihypertensive therapy guideline

6. Systemic oestrogens for menopausal symptoms

e These medications are not very commonly prescribed

7. Prophylactic Antibiotics
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e There is evidence that long-term antibiotic therapy has a role in the
prevention of recurrent urinary tract infections in postmenopausal

women

Reference:
Ahmed H, Davies F, Francis N, et al. Long-term antibiotics for prevention of
recurrent urinary tract infection in older adults: systematic review and meta-

analysis of randomised trials. BMJ Open. 2017; 7(5): e015233
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APPENDIX 7

Ethical approval for research described in this thesis

249



COISTE EITICE UM THAIGHDE CLINICIUIL
Clinical Research Ethics Commitice

Lancaster Hall,

6 Little Hanover Stragt,
Cors,

Ireland,

Coldiste na hOliscolle Corcaigh, Eire
University College Corls, Ireland

18" September 2017

EC fT R e S T TR Efi A
one ‘

Prefesser Denis O'Mahony

Cansultant Physician in Geriztric Medicine
Car« University Hospilal

Wilton

Corq Rt VS

Re: Medication rationalisation for older people awéi_t}hg lbng-torm nursing
home care: a randomised controlled trial using the STOPPfrail criteria.

Dear Professor O'Mahony

The Chairman approved the folowing:
» Evidence of Insurance,

Full approval is now granted to cay out the above sludy.

The date of this letter is the dale of authonzation of the study.,

Please keep a copy of tis signed approval letter in your study master filz for audit
PUrPOSES.

You should note that ethical approval will lapse it you do not adhere to the following
conditions:

1. Submission of an Annual Progress Reporti4nnual Renewal Survey (due
annually rom the date of this approval leiter)

2. Report unexpectad advarse events, sericus adverse events or any event that
may affect sthical acceptability of the study

3. Submit any change to study documentation (minar er major) to CREC fer
review and approval. Amendments musi be submitted on an amendment
application form and revised study documents must clearly highlight the
changes and centain a naw version number and date. Amendments cannot
be implemented without writien approval from CREC.

4, Notify CRFC of discontinuation of the study

250



@QQ. COISTE EITICE UM THAIGHDE CLINICIUIL
AN/ Clinical Research Ethics Committee

Tel: «3853-21-33G 1801

Lancaster Hall,
o Fax: ¢ 353.21-400 1818 6 Little Hanover Street,
Coldiste na hOllscoile Corcaigh, Eire R

University College Cork, Ireland

5. Submit an End of Trial Declaration Form and Final Study Report/Study
Synopsis when the study has been completed,

Yours sincerely

Professor Michael G Molloy
Chairman

Clinical Research Ethics Committee
of the Cork Teaching Hospitals

The Clinical Research Ethics Committee of the Cork Teaching Hospitals, UCC, is a recognised Ethics
Committes under Regulation 7 of the European Communities (Clinical Trials on Medicinal Products for
Human Use) Regulations 2004, and is authorised by the Department of Health and Children to canry out
the athical review of clinical trials of investigational medicina! products. The Committee is fuly compiiant

with the Regulations as they relate to Ethics Committess and the conditions and principles of Good

251



[} \‘ D COISTE EITICE UM THAIGHDE CLINICIUIL

)
Py~

(LS o

kf ASTAL Clinical Research Ethics Committee

ol + A83-21490 1901 Lancaster Hall,

Fax + 353 21480 1919 6 Little Hanover Street,

Cork,

Ireland.

Colaiste na hQliscoile Corcaigh, Eire
University College Cork, lreland

ECM 4 (o0) 15/11/16
15" November 2016
Professor Denis O'Mahony
Consultant Physician General and Geriatric Medicine
Cork University Hospital
Wilton
Cork
Re: Validity of the hospital patient one year mortality risk (HOMR) model for
predicting death amongst older adults one year after admission to Cork University
Hospital.
. Dear Professor O'Mahony
Approval is granted to carry out the above study at:

» Cork University Hospital.
The following documents have been approved:
» Cover letter dated 1 November 2016
> Application form signed 28 October 2016
» Data collection sheet.
We note that the co-investigators involved in this project will be:

> nrm . Consultant Geriatrician, Dr Denis Curtain, Specialist
Mummuu@mmmomw R'gm

252



[t COISTE EITICE UM THAIGHDE CLINICIUIL

37 -
E:;E & Clinical Research Ethics Committee
%; YY) o . ass21490 1901 Lancaster Hall,
Fax + 353-21-490 1919 6 Little Hanover Street,

=1 -21-4¢
M Cork,
Ireland.

Colaiste na hOllscoile Corcaigh, Eire
University College Corlk, Ireland

ECM 4 (f) 10/01/17

22" December 2016

Professor Denis O'Mahony

Consultant Geriatrician

Cork University Hospital

Wilton

Cork

Re: Medication burden and acute care utilisation in the final year of life.

Dear Dr O'Mahony

Approval Is granted to carry out the above study at:
> Cork University Hospital.

The following documents have been approved:

» Application form signed 28th November 2016
> Data Collection Sheet.

~

We note that the co-investigators involved in this study will be:

> Dr Paul Gallagher, Consultant Geriatrician, Dr Denis Curtin, Specialist
Registrar in Geriatric Medicine and Dr Da: Donnell, Senior House

Yours sincerely

253



	Declaration
	List of Tables
	List of Figures
	List of Abbreviations
	List of Statistical Symbols
	THESIS OVERVIEW
	CHAPTER 1
	Introduction
	1.1 WHAT IS DEPRESCRIBING AND WHY IS IT IMPORTANT?
	1.1.1 Definition:
	1.1.2 When is medication considered ‘inappropriate’?
	1.1.3 Polypharmacy
	1.1.4 Adverse drug reactions
	1.1.5 Burden and futility of medications at the end of life
	1.1.6 Costs associated with inappropriate prescribing

	1.2 RECOGNIZING WHEN OLDER PEOPLE ARE APPROACHING END OF LIFE
	1.2.1 Trajectories of disability in the last year of life
	1.2.1 Hospitalizations as a marker of declining health
	1.2.3 Prognostic estimation
	1.2.4 Frailty status and risk of death

	1.3 OPERATIONALIZING DEPRESCRIBING FOR OLDER PEOPLE APPROACHING END OF LIFE
	1.3.1 Identifying medications to be deprescribed
	1.3.2 Shared decision-making

	1.4  EVIDENCE OF EFFICACY FOR DEPRESCRIBING
	1.5 CONCLUSION

	CHAPTER 2
	Predicting one-year risk of death in older hospitalized patients: external independent validation and update of the Hospital-patient One-year Mortality Risk (HOMR) model
	2.1 INTRODUCTION
	2.2 METHODS
	2.2.1 Data collection
	2.2.2 Statistical analysis

	2.3 RESULTS
	2.3.1 Characteristics of study population
	2.3.2 HOMR model external validation
	2.3.3 Performance of updated HOMR model

	2.4 DISCUSSION

	CHAPTER 3
	Drug consumption and futile prescriptions: an observational study of hospitalized older patients in the last year of life
	3.1 INTRODUCTION
	3.2 METHODS
	3.2.1 Study population
	3.2.2 Data collection

	3.3 RESULTS
	3.3.1 Patient characteristics

	3.3.2 Prevalence of STOPPFrail PIMs at hospital discharge
	3.3.3 Drug consumption while in hospital in the last year of life
	3.4 DISCUSSION

	CHAPTER 4
	Deprescribing in multi-morbid older people with polypharmacy: Agreement between STOPPFrail explicit criteria and Gold Standard deprescribing using 100 standardized clinical cases
	4.1 INTRODUCTION
	4.2 METHODS
	4.2.1 Clinical cases
	4.2.2 Application of deprescribing methods
	4.2.3 Sample size calculation and statistical analysis

	4.3 RESULTS
	4.3.1 Clinical cases
	4.3.2 Agreement between methods
	4.3.3 Discrepancies between methods

	4.4  DISCUSSION

	CHAPTER 5
	Deprescribing in frail older people approaching end-of-life: a randomized controlled trial using STOPPFrail criteria
	5.1 INTRODUCTION
	5.2 METHODS
	5.2.1 Design
	5.2.1 Participants
	5.2.2 Data collection
	5.2.3 Randomization
	5.2.4 Intervention
	5.2.5 Outcome measures
	5.2.6 Sample size calculation and statistical analysis

	5.3 RESULTS
	5.3.1 Baseline characteristics
	5.3.2 STOPPFrail deprescribing recommendations
	5.3.3 Primary outcome
	5.3.4 Secondary outcomes

	5.4  DISCUSSION

	CHAPTER 6
	STOPPFrail Version 2: Development and Validation
	6.1 INTRODUCTION
	6.2 METHODS
	6.3 RESULTS
	6.4 DISCUSSION

	CHAPTER 7
	Conclusion
	7.1 SUMMARY OF RESEARCH FINDINGS
	7.2 DIRECTIONS FOR FUTURE RESEARCH
	7.3 FINAL THOUGHTS

	REFERENCES
	APPENDIX 1
	Published articles arising from research described in this thesis
	APPENDIX 2
	Diagnostic Risk Score (component of the HOMR model)
	APPENDIX 3
	Sample standardized case used in Chapter 4
	APPENDIX 4
	Common Summary Assessment Report
	(CSAR i.e. nursing home application form)
	APPENDIX 5
	Quality of Life Questionnaires used in Chapter 5
	(ICECAP-O and QUALIDEM)
	APPENDIX 6
	STOPPFrail version 2 supplementary document for Delphi panel
	APPENDIX 7
	Ethical approval for research described in this thesis

