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ABSTRACT

Inappropriatemedication use and polypharmacy are extremely
commonamongolderadults.Numerous studieshavediscussed
the importance of a comprehensive medication assessment
in the general geriatric population. However, only a handful of
studies have evaluated inappropriate medication use in the
geriatric oncology patient. Almost a dozen medication screen-
ing tools exist for the older adult. Each available tool has the
potential to improveaspectsofthecareofoldercancerpatients,
but no single tool has been developed for this population.We

extensively reviewed the literature (MEDLINE, PubMed) to
evaluate and summarize the most relevant medication screen-
ing tools for older patients with cancer. Findings of this review
support the use of several screening tools concurrently for
the elderly patient with cancer. A deprescribing tool should
be developed and included in a comprehensive geriatric oncol-
ogy assessment. Finally, prospective studies are needed to eval-
uate such a tool to determine its feasibility and impact in older
patients with cancer. The Oncologist 2016;21:723–730

Implications for Practice: The prevalence of polypharmacy increases with advancing age. Older adults are more susceptible to
adverse effects of medications. “Prescribing cascades” are common, whereas “deprescribing” remains uncommon; thus, older
patients tend to accumulate medications over time. Older patients with cancer are at high risk for adverse drug events, in part
because of the complexity and intensity of cancer treatment. Additionally, a cancer diagnosis often alters assessments of life
expectancy, clinical status, and competing risk. Screening for polypharmacy and potentially inappropriate medications could
reduce the risk for adverse drug events, enhance quality of life, and reduce health care spending for older cancer patients.

INTRODUCTION

Inappropriate medication use is extremely common among
older adults, with nearly 100,000 annual emergency de-
partment visits in the United States attributable to adverse
drug events [1]. Numerous studies have discussed the im-
portance of a comprehensive medication assessment in the
general geriatric population [1–4]. However, only a handful of
studies have evaluated inappropriate medication use in the
geriatric oncology patient, and most are retrospective. Older
adults with cancer require additional considerations com-
pared with the general community-dwelling geriatric popula-
tion. Older patients with cancer are more frail and have a
higher comorbidity burden than those without a cancer
diagnosis [5]. Additionally, both cancer and its treatments
oftenrequiremultiplesupportivecaremedications,whichmay
increase the risk for adverse effects for the older adult.
Polypharmacy (PP) is a term with an evolving definition; its
definition has been reviewed extensively elsewhere but is
commonly described as five or more medications [2–8]. One

study found that 80% of older patients with a recent diagno-
sis of cancer took more than five medications [6].

For the older patient with cancer, the definition of PP
cannot simply denote quantity butmust include consideration
of appropriateness. For example, benzodiazepines and anti-
cholinergic agents are consistently listed as potentially inap-
propriate medications (PIMs) on medication screening tools,
but for the older cancer patient with chemotherapy-induced
nausea and vomiting, these medication classes may be
necessary. Moreover, oncology-specific drug-drug interac-
tions, drug-nutrient interactions, complementary and alter-
native medicine (CAM), medication underuse, and adherence
all need to be considered. The available medication screen-
ing tools each have advantages and disadvantages, and their
applicability to an individual with cancer has not been well-
elucidated.

Evaluating PP and PIMs can be overwhelming for the
clinician. Integration of clinical pharmacy services into a
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multidisciplinary team improves outcomes in older adults
with cancer [8–10]. Likewise, high rates of PP in this popula-
tion have consistently been associated with impaired physi-
cal function, cognitive function, and falls; the effects of
deprescribing and reducing PP to improve these outcomes
have not been described extensively in the literature [6].
Use of medications is central to the care of cancer patients,
and providers should be familiar with the screening tools
available and their current pitfalls. The National Institute on
Aging and National Cancer Institute have recently emphasized
that medication use in older adults with cancer is lacking
significant research and organization; therefore, an emphasis
on this topic is essential [9, 10].

Currently, almost a dozenmedication screening tools exist
for the older adult. Each available tool can improve aspects of
the care of older cancer patients, but no single tool has been
developed for this population. This review evaluates and
summarizes the most relevant medication screening tools for
older patients with cancer and discusses key differences.

BEERS CRITERIA 2015
The Beers criteria were first developed in 1991 as a tool to
determine potentially inappropriate prescribing of medica-
tions for elderly patients. The criteria are based on expert
consensus and extensive literature review. The criteria have
been updated four times, most recently in 2015. Medications
are classified into three categories: PIMs in older adults,
PIMs in older adults due to drug-disease or drug-syndrome
interactions thatmayexacerbate thediseaseorsyndrome, and
PIMs to be used with caution in older adults. The most recent
edition includes sections on drugs to be avoided or modified
based on kidney function and a list of drug-drug interactions
associated with potential harm in the elderly [7].

Advantages
The Beers criteria are the most cited and widely used screen-
ing tool for PIM use in the elderly and are endorsed by the
American Geriatrics Society (AGS). They contain a compre-
hensive list of PIMs and are well organized and accessible.
Specific recommendations and quality of evidence are pro-
vided.The authors state in their review that some recommen-
dations may not apply to patients in certain circumstances,
suchaspalliativeandhospice care.Thenewestedition includes
supplemental documents discussing alternative medications
to those deemed inappropriate and a concise summary of
how to apply the updated criteria.

Disadvantages
The Beers criteria do not discuss drug-nutrient interactions,
medication underuse, CAM, over-the-counter (OTC) medi-
cations, or medication adherence. Likewise, the tool lacks
clear recommendations for appropriate dosing and dosing
frequency. As new drugs come onto the market, the criteria
require continuous updating. Furthermore, recent studies
have shown that the Beers criteria screening tool lacks
specificity for the prediction of clinically relevant outcomes
and that other tools, such as the Screening Tool to Alert
doctors to Right Treatment (START)/Screening Tool of Older
Persons’ Prescriptions (STOPP) criteria, may bemore beneficial
[7, 8].

Patients With Cancer
The use of the Beers criteria in the general older adult
population has been described, but only a few studies
exist in the older cancer population [3, 4]. A recent study by
Nightingale et al. retrospectively assessed the use of the
Beers criteria for patients with cancer. The Beers criteria
detected the highest prevalence of PP and PIMs compared
with other screening tools. Further studies are needed to
assess the validity of the Beers criteria for older cancer
patients [11].

Although most of the Beers criteria can be applied to
elderly patients with cancer, additional considerations apply.
For example, diphenhydramine is typically contraindicated
in elderly patients but is a common premedication for some
anticancer therapies and may be appropriate in this setting.
Othermedications ormedication classes included in the Beers
criteria that may be appropriate for patients with cancer in-
clude atypical antipsychotics, tricyclic antidepressants (TCAs),
benzodiazepines, metoclopramide, and nonsteroidal anti-
inflammatory drugs (NSAIDs). The benefits of these medica-
tion classes in elderly cancer patients may outweigh the risks
in certain clinical situations. For example, the addition of a
low-dose TCA to an elderly patient’s pain regimen may be
beneficial for uncontrolled chemotherapy-induced neuropa-
thy. Likewise, use of a benzodiazepine for anticipatory nau-
sea may be appropriate. Lorazepam should be considered the
benzodiazepine of choice because ofminimally affectedphase
II hepatic metabolism in elderly patients; other benzodiaze-
pines that are cleared via phase I hepatic metabolism (oxida-
tion, sulfation) should be avoided because of downregulation
of phase I hepatic enzymes in the elderly and the potential
for drug accumulation [12]. Finally, the use of NSAIDs in el-
derly patients is often considered inappropriate because of
risk for gastrointestinal bleeding, but in the setting of meta-
static bone pain, an NSAID should be considered the drug
of choice. Other drugs or drug classes present on the Beers
criteria may be appropriate and should be evaluated clini-
cally based on patient-specific factors.

MEDICATION APPROPRIATENESS INDEX
The Medication Appropriateness Index (MAI), developed in
1992byHanlon et al.,measures appropriateprescribingbased
on a 3-point rating scale of a 10-item list [3, 13]. The original
tool was modified by Samsa et al. to provide a single score for
each medication assessed. For each item, the medication can
be deemed appropriate, marginally appropriate, or inappro-
priate on the basis of such criteria as indication, effectiveness,
dosage, directions, drug-drug interactions, drug-disease inter-
actions, medication duplication, and cost [13].

Advantages
Through theuseof theMAI,multiple elements ofdrug therapy
can be assessed simultaneously.TheMAI can be applied to any
medication and takes into account practical aspects of care,
such as medication administration, duration of therapy, and
cost. The MAI can be applied to medications taken on an as-
needed basis, OTC medications, and CAM therapies. Studies
have validated the MAI in both the ambulatory and inpatient
settings and documented excellent intrarater and inter-rater
reliability. The MAI provides an easy, stepwise approach to
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determine whether a medication is appropriate and engages
clinical judgment with each therapy.

Disadvantages
The MAI does not address drug allergies, adverse drug reac-
tions, adherence, ormedication underuse.TheMAI is resource-
intensive, requiring on average 10 minutes per medication.
Often, not enough information is available to apply all 10
items to each medication. Despite good intrarater and inter-
rater reliability, clinical judgment can be subjective and result
in inconsistent application.TheMAI has not been extensively
used for evaluation of patient outcomes as compared with
the Beers criteria [3, 13].

Patients With Cancer
The MAI has primarily been studied in older veterans; cur-
rently no comprehensive study has used MAI for patients
with cancer [13–17]. Despite the lack of data, the MAI could
be used and modified for the cancer patient because the
10-item list evaluates relevant aspects of care for a patient
with cancer. For example, several Danish studies have noted
an increased prevalence of PP and PIMs in cancer patients in
the 6 months preceding their cancer diagnosis. After diagno-
sis and anticancer treatment, many of these symptoms
subsided but medications were continued inappropriately
[14]. The MAI is an ideal tool for serially assessing for appro-
priateness, specifically indication (Panel 1), and would have
been beneficial for the patients in the Danish studies as a
quality indicator. The ideal interval for repeating the MAI is
unknown and requires further evaluation.

TheMAI can be used alongside other screening tools (e.g.,
Beers criteria) to fine-tune what is deemed appropriate with-
out solely relying on clinical judgment. As portrayed in the
example above, this tool may be beneficial to the cancer
patient and is advantageous because it stimulates clinical
judgment on a case-by-case as well as a serial basis.

START/STOPP
START is a comprehensive tool used to determine appropri-
ateness of initial prescribing of medications, whereas STOPP

evaluates existing medication regimens. Both tools use
evidence-based rules to avoid commonly encountered in-
stances of PIMs and prescribing omissions. START consists
of 22 criteria organized by physiologic system (cardiovascu-
lar, central nervous system, gastrointestinal, musculoskeletal,
respiratory, urogenital, and endocrine). STOPP incorporates
65 criteria that are also organized by physiologic system, with
additional focus on analgesics, duplicate drug classes, and
drugs that increase fall risk. These screening tools were de-
veloped by a consensus panel of 18 experts [8–18].

Advantages
The START/STOPP criteria are effective at identifying PP tar-
gets for intervention [6]. These tools have been applied in the
primary care, nursing home, and inpatient settings. Similar
to the MAI, START/STOPP has excellent interrater reliability
[8, 18]. START/STOPP assesses drug-drug and drug-disease
interactions, duplicate therapies, and therapies that increase
fall risk. The AGS supports the use of START/STOPP in con-
junction with the Beers criteria. Although STOPP criteria do
not capture all instances of inappropriate prescribing, they
target common avoidable instances of inappropriate pre-
scribing that can be deemed relevant to clinical practice.
START/STOPP also has a section for recommended therapeutic
alternatives [18].

Disadvantages
Similar to the Beers criteria, START/STOPP will need contin-
uous updating as new literature is available and additional
drugs come onto the market. Both of these tools need
additional validation in different clinical settings, and further
studies looking at long-term patient outcomes are needed.
START/STOPP does not evaluate the use of CAM, OTC thera-
pies, or medication underuse.

Patients With Cancer
Recently, a retrospective study compared STOPP, the Beers
criteria, and the Healthcare Effectiveness Data and Information
Set Drugs to Avoid in the Elderly (HEDIS DAE) in patients with
cancer. The study found that STOPP and the Beers criteria have

Panel 1: Quick Case: MAI

A 74-year-old breast cancer patient was prescribed duloxetine, 90 mg every morning, for peripheral neuropathy associated with
paclitaxel. The patient finished cytotoxic therapy and was prescribed tamoxifen for adjuvant therapy. She is currently reporting daytime
fatigue.

Initial evaluation
• The indication (peripheral neuropathy) for duloxetine is correct.
• Duloxetine is effective for the condition.
• The dose may be too high because of excessive sedation.

• The directions for use may be inappropriate (timing could be changed to the evening).

• A drug interaction between duloxetine and tamoxifen should be considered.

•Theproviderwas comfortablecontinuingbothmedicationsbecauseof severeneuropathybut reduced thedose to30mgandscheduled
the medication to be taken at bedtime.

Follow-up evaluation
•Sixmonthsafter the initial evaluation, thepatient’s neuropathyhad resolved.At this point, theMAI canbeusedonceagain todetermine
appropriateness of the patient’s medications. As she no longer has an indication for the drug, duloxetine can be tapered off.
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significant overlap, and, in concordance with the AGS, the
authors offer additional evidence supporting the use of
STOPP and Beers simultaneously [9]. Additional studies have
applied and discussed the use of START/STOPP in the cancer
population while noting limitations and the current lack of
evidence [8, 11–18].

START/STOPP is particularly relevant to the cancer
population in terms of therapy duration and duplication. As
discussed previously for the Beers criteria, some medica-
tions listed as inappropriate may be indicated for cancer
patients. For instance, a short course of an NSAID may be
necessary for bone pain, but if a patient is taking more than
one NSAID, this would be considered a duplication and
inappropriate per the STOPP criteria. Constipation is amajor
issue for older cancer patients, particularly those exposed
to certain chemotherapies. Moreover, common circum-
stances thatmayexacerbate constipationnoted in theSTOPP
criteria include the use of a calcium-channel blockers, use
of opioids for more than 2 weeks without a laxative, and the
use of an anticholinergic bladder antispasmodic; deprescrib-
ing of inappropriate therapies or the addition of stimulant
laxatives should be considered in these situations (Panel 2).
Another relevant issue discussed in STOPP is the inappro-
priate use of proton-pump inhibitors (PPIs) at full dose for
longer than 8weeks.The use of PPIs is common in patientswith
gastrointestinal cancers, and, although efficacious in manage-
ment of acid reflux, long-term PPI use has many pitfalls in the
patient with cancer. For instance, long-term PPI use increases
the risk for hypocalcemia, hypomagnesemia, osteoporosis,
fractures, and infections [19].

Overall, managing adult cancer patients requires an
individualized approach, and the situation-based assessment
provided by START/STOPP helps to provide aspects of appro-
priate patient-centered care.

HEDIS DAE

HEDISDAE is ahealth carequalitymeasure thatwasdeveloped
by the National Committee on Quality Assurance to monitor
and evaluate prescribing patterns in older adult patients in the
United States. HEDIS DAE is part of a series of clinical measure
and domains used as quality indicators of health care. HEDIS
measures are used by most insurance providers, including
Medicare and Medicaid [11].

Overall, managing adult cancer patients requires an
individualized approach, and the situation-based
assessment provided by START/STOPP helps to pro-
vide aspects of appropriate patient-centered care.

Advantages
TheHEDISDAE is a concise and straightforward screening tool.
The tool is separated by medication class and is organized in a
similar manner as the Beers criteria. Sections of the list are
comprehensive and include OTC combination products.

Disadvantages
The HEDIS DAE list is not all-inclusive, does not provide rationales
for avoidance, and does not include drug-disease or drug-drug
interactions. Moreover, it does not take into account underuse,
adherence, or therapeutic duplication. Short-acting benzodiaze-
pines,NSAIDs, clonidine, doxepin, doxazosin, andmedicationswith
anticholinergic effects are not listed as drugs to avoid, although
theseareclinicallyrelevantmedications intheelderlyandshouldbe
assessedduringacomprehensivemedicationassessment.Evidence
supporting the use of the HEDIS DAE is lacking, and data derived
fromthistoolmaybelimitedforuseininsuranceclaimsandmetrics.

Patients With Cancer
The HEDIS DAE criteria were recently compared with the Beers
and STOPP criteria in cancer patients [11]. Even in cancer
patients,theHEDISDAEdoesnotcaptureasmany inappropriate
or unnecessary medications as the Beers or STOPP criteria, but
the HEDIS DAE does list inappropriate combination products
thatarecommonlyusedinpatientswithcancer (Panel3).Onthe
basisofminimalevidenceavailable inthecancerpopulation,the
HEDIS DAE may not be a valuable tool for these patients.

IMPROVING PRESCRIBING IN THE ELDERLY TOOL

The Improving Prescribing in the Elderly Tool (IPET), also
referred toas the “Canadian criteria,” is a list of 14 instances in
which inappropriate prescribing may occur for an elderly
patient. The tool was developed in 1997 by an expert panel in
Canada and has been validated by two studies in acutely
hospitalized elderly patients. IPET discusses use of medication

Panel 2: Quick Case: START/STOPP

A 68-year-oldmale cancer patient who is receiving opioids for cancer-related pain develops severe constipation that becomes chronic in
nature. The patient is started on docusate and senna with minimal relief.

Upon review of the patient’s medications, START/STOPP indicates that each of the following medications may worsen constipation:

• Verapamil for hypertension

• Amitriptyline for insomnia

• Diphenhydramine for seasonal allergy symptoms

Action
• Taper the patient off verapamil and, if there are no contraindications, start him on an angiotensin-converting enzyme inhibitor for
hypertension.

• Taper the patient off amitriptyline and suggest melatonin, 3 mg at bedtime, for insomnia.

• Recommend that the patient stop taking diphenhydramine and use loratadine or cetirizine for seasonal allergies.
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classes, such as b-blockers, calcium-channel blockers, thiazide
diuretics, TCAs, NSAIDs, and anticholinergic agents [4, 20, 21].

Advantages
IPET can be used as a quick reference for busy clinicians. Two
studies prospectively evaluated the IPET tool in acutely
hospitalized elderly patients; at least one inappropriate
medication was identified from home medication lists in
12.5% and 22% of patients, respectively [20, 21].

Disadvantages
Similarly to theHEDISDAEmeasure, the IPET is notall-inclusive
and does not evaluate drug-disease or drug-drug interactions.
The tool lists only 14 examples of inappropriate prescribing,
and most recommendations are general and outdated. For
example, the IPET recommends avoiding b-blockers in
congestive heart failure (CHF), which may be appropriate for
acute decompensation but not for long-term management of
CHF. Additionally, 3 of 14 IPET criteria are tailored toward TCA
use, resulting in duplicate recommendations. Data establish-
ing a link between the use of IPET and the prevention of
clinically relevant outcomes are lacking.

Patients With Cancer
Specific examples for the use of IPET in cancer patients are not
evidentonthebasisofclinical studies,but IPETcouldbeused in
a similar manner as Beers or the STOPP criteria. Currently, no
studies support the use of IPET in the cancer population;
therefore, use cannot be recommended.

ZHAN CRITERIA
TheZhancriteria tool is amodifiedversionof theBeers criteria.
The tool mimics the first section of the Beers criteria and
includes medications that should always be avoided, medica-
tions that should rarely be used, and medications that are
sometimes indicated.The criteriawere originally developed to
more concisely define the inappropriatemedications listed on
theBeers criteria.The two tools havebeenused concomitantly
in various studies [22, 23].

Advantages
TheZhancriteriahave twoadvantages. First, the criteria canbe
quickly reviewed by the clinician. Second, the criteria have
been used effectively as a retrospective screening tool for
medication review, specifically in population-based studies of
PIMs and PP [23].

Disadvantages
The Zhan criteria tool has a low level of intrarater reliability
[23]. The screening tool is not all-inclusive; it provides only
information stated in the first section of the Beers criteria. As
with many of the other screening tools, the Zhan criteria tool
does not look at drug-drug interactions, drug-disease interac-
tions, underuse, or CAM.

Patients With Cancer
Two studies in older adult cancer patients reference the use of
the Zhan criteria. One study evaluated the effect of PIMs and
PP on chemotherapy-related toxicity in older adults, specifi-
cally focusing on high-grade toxicities. While the tool helped
quantitate PIMs and PP, the ability to account for clinically
relevant outcomes in the study was absent [16, 23]. Given the
limited data, the use of the Zhan criteria tool in older cancer
patients cannot be recommended.

ASSESSING CARE OF VULNERABLE ELDERS-3
The Assessing Care of Vulnerable Elders-3 (ACOVE-3) project
defines a set ofquality indicators for themedical careprovided
to older adults. This project was developed in collaboration
with RAND Health and Pfizer in the early 1990s.This extensive
document uses IF-THEN-BECAUSE statements to guide de-
cisionmaking forolder adultswhoareatahigh risk fordeathor
functional decline during a 2-year period. Certain sections of
the tool discuss medication use continuity or transitions of
care; medication review for cognitively impaired patients; and
more specific topics, such as the appropriate use of bowel
regimenswith opioid use.Twenty-fourquality indicators guide
medication use, and another 368 quality indicators guide
chronic disease management [24].

Advantages
The ACOVE-3 project is evidence-based and guided by a
national panel of geriatric clinician experts. The tool focuses
not only onmedications but also on common comorbidities in
older adults. Each quality indicator is assessed by a content
expert in the corresponding topic. The amount of information
assessed is comprehensive and focuses on the process of care
rather thanadverseoutcomes.This tool isdesignedtomeasure
care at the population level (i.e., health system, health plan, or
medical group) and can collect a large amount of data for
benchmarking and quality improvement purposes.

Panel 3: Quick Case: HEDIS DAE

A71-year-old femalepatientwithnon-Hodgkin lymphomadeveloped severepruritus.Thepatient tried a combination ofOTCproducts to
obtain relief. As a result, the patient experienced dry mouth, constipation, and painful urinary retention.

The HEDIS DAE identified the following:

• Acetaminophen and diphenhydramine twice daily

• Diphenhydramine, 25 mg every 6 hours around the clock

Follow-up
• Diphenhydramine is being used in excess and has the potential to cause constipation, dry mouth, and urinary retention.

•Discontinue these OTC therapies andmake a referral formanagement of refractory pruritus to the patient’s oncologist or primary care
provider.

www.TheOncologist.com ©AlphaMed Press 2016
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Disadvantages
The ACOVE project has undergone threemajor revisions since
1999. A pitfall of the ACOVE-3 tool is the need for consistent
updating. Its comprehensive nature precludes efficient evalu-
ation of patients in clinic.

Patients With Cancer
The medication quality indicators of the ACOVE-3 tool have
not been studied in patients with cancer. Nevertheless, the
IF-THEN-BECAUSE method could be applied to develop a
prescribing/deprescribingalgorithm(Panel4).UsinganACOVE-
3 “backbone,”one could modify other existing screening tools
and tailor specific recommendations to older patients with
cancer.

Simply reducing the number of medications taken
daily can increase appetite and decrease gastrointes-
tinal symptoms. Stopping a medication that has no
current clinical benefit can even increase a patient’s
quality of life andmood and add to a feeling of control
over one’s health.

A quick and easy algorithm using a condition or symptom-
based approach may lead to medication discontinuation,
decreased pill burden, decreased health care costs, and
increased patient satisfaction. The same standard approach
could be applied for such situations as recent falls, episodes of
orthostasis, insomnia, new-onset delirium, difficulty swallow-
ing, and other geriatric syndromes. The ACOVE-3 tool and its
simple method could emphasize the need for a medication
assessment in certain clinical situations.

DISCUSSION

The assessment of medication appropriateness in elderly
cancer patients is a complicated task. Several validated tools
exist, but none have been studied extensively in the geriatric

cancerpopulation.Table1comparesthescreeningtoolsreviewed
here. Although no single tool or criterion discussed previously
provides all the necessary guidance for a complete medication
assessment, a compilation of certain tools and the use of clinical
judgmentcanyieldacomprehensivereview.Aconsiderablegapin
knowledge currently exists regarding which tool or combi-
nationof tools is best for thepatientwith cancer andwhether
these tools affect clinical outcomes, including patient qual-
ity of life [22–29]. Likewise, no comprehensive prospective
study has applied a cancer-patient specific screening tool to
evaluate the effect of PP and PIMs on patient care.

All clinicians involved in thecareofolderpatientswithcancer
should be familiar with medication assessment. Medication
time-to-benefit, patient life expectancy, individual goals of care,
and target of drug therapy all need to be considered when
managingpatients’medications [30]. Lookingbeyondthe typical
PIMs in theelderly (anticholinergics, benzodiazepines) andusing
goals of care and overall benefit of the medication as deciding
factors are recommended. For instance, no screening tool
directly discourages the use of statins in older adults, although
inappropriateness in elderly patients based on adverse effects
and lack of time-to-benefit has been described [30–34].
Moreover, common symptoms reported by cancer patients,
such as fatigue, decreased appetite, constipation, dyspepsia,
dysgeusia,andearlysatiety, shouldeachbeconsidereddrugside
effects until proven otherwise. Simply reducing the number of
medications taken daily can increase appetite and decrease
gastrointestinal symptoms. Stopping a medication that has no
currentclinicalbenefitcanevenincreaseapatient’squalityof life
andmood and add to a feeling of control over one’s health [30].

The pharmacist has been shown to be the most effective
person to provide medication therapy management and
medication reconciliation in the general population, but
the ideal person to provide a medication assessment in older
cancer patients is still unknown [31]. Interdisciplinary man-
agement is optimal, with teams consisting of a geriatric oncol-
ogist, oncology pharmacist, nurse, physical therapist, social
worker, and nutritionist.

Panel 4: Quick Case: ACOVE-3

An 80-year-old man presented to his oncologist and reported weight loss, bloating, constipation, and a decreased appetite over several
months. He recently changed his primary care provider and was just prescribed several new medications.

The ACOVE-3 quality indicator flagged that medication adverse effects should be evaluated:

• IF a patient presents with significant weight loss over several months,

• THEN use the Beers criteria and STOPP criteria to screen the patient’s medications for highly anticholinergic agents,

• BECAUSE these agents may contribute to the feeling of fullness, bloating, constipation, dry mouth, and a suppressed appetite.

The following medications were deemed potentially inappropriate:

• Hyoscyamine for stomach cramps

• Oxybutynin for overactive bladder
• Diphenhydramine for sleep

• Promethazine for motion sickness

Action
• Discontinue hyoscyamine and suggest that the patient adopt some dietary modifications.

• Decrease the dose of oxybutynin and counsel the patient on behavioral modifications to decrease incontinence.

• Discontinue diphenhydramine and recommend melatonin, 3 mg at bedtime.

• Taper the patient off promethazine and instruct him in the use of nonpharmacologic treatments for motion sickness (ginger, sea bands).
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CONCLUSION
On the basis of this review and the evidence supporting
certain tools in patients with cancer, the authors support
the use of START/STOPP, the Beers criteria, and the MAI
concurrently. The development of a standardized deprescribing
algorithmthat takes intoaccountPP, PIMs,medicationunderuse,

medication-condition matching, drug-drug interactions, CAM,

patient performance status, and goals of care needs to be

developed. The goal of deprescribing should be to minimize

unnecessary medications and optimize adherence to medica-

tions that promote cancer treatment outcomes and/or improve

quality of life. This deprescribing tool should be included in a

Table 1. Comparison of geriatric medication screening tools

Screening
tool Advantages Disadvantages

Level of
evidencea

Time to
administer/
medication
(min)b

Beers 2015 Most widely used Drug-nutrient interactions not discussed ◊◊◊◊ 2

Endorsed by the AGS Lack of guidance for underuse, adherence,
and OTC/herbal medications

Provides quality of evidence

Includes geriatric syndromes

Evidence in patients with cancer

MAI Multiple elements of drug therapy can be
assessed simultaneously

Does not address drug allergies, adverse
drug reactions, adherence, or
medication underuse

◊◊◊ 10

Takes into account practical aspects of care Time-consuming to administer

Applies to OTC or CAM therapies Has not been extensively used for
evaluation of patient outcomes

Inclusive of clinical judgment

START/
STOPP

Effective at identifying “red flags” that might
require intervention

Needs continuous updating as new
literature is available and additional
drugs come onto the market

◊◊◊◊ 2–3

Assesses drug-drug and drug-disease
interactions

Does not evaluate the use of CAM, OTC
therapies, or medication underuse

The AGS supports use in conjunction with the
Beers criteria

HEDIS DAE Comprehensive, concise, and points out the
need to evaluate combination products

Not all-inclusive, does not provide
rationales for avoidance, and does
not include drug-disease interactions

◊◊ 2

Medications listed on the HEDIS DAE measure
are meant to always be avoided in the elderly

Short-acting benzodiazepines, NSAIDs,
clonidine, doxepin, and other
anticholinergic drugs are not listed
as medications to avoid

IPET Quick reference for the busy clinician Not all-inclusive and does not evaluate
drug-disease interactions or drug-drug
interactions

◊ 2

Studies were evaluated prospectively in acutely
ill elderly patients

Recommendations are out of date based on
current clinical evidence and guidelines

Zhan Can be quickly reviewed by the clinician Low level of intrarater reliability ◊ 2

Effective retrospective screening tool in
population-based studies of PIMs and PP

Not all-inclusive

Does not look at drug interactions,
drug-disease interactions, underuse,
and CAM

ACOVE-3 Information assessed is comprehensive and
focuses on the process of care

Need for constant up-keep and data
evaluation

◊◊ 15–20

Can evaluate care at the population level and
can collect a large amount of data for quality
improvement purposes

Extensive document that cannot be
applied to a single patient by a single
clinician in a timely manner

aLevel of evidence is based on use in cancer patients, with more diamonds noting a higher level of evidence (i.e., four diamondsmeaning a high level of
evidence, and one diamond meaning little to no evidence in cancer patients).
bTime estimated based on author’s use of screening tools on actual patients.
Abbreviations: ACOVE-3,AssessingCareofVulnerable Elders-3; AGS,AmericanGeriatrics Society; CAM, complementaryandalternativemedicine;HEDIS
DAE, Healthcare Effectiveness Data and Information Set Drugs to Avoid in the Elderly; IPET, Improved Prescribing in the Elderly Tool;MAI,Medication
Appropriateness Index; NSAIDs, nonsteroidal anti-inflammatorydrugs;OTC, over the counter; PIM, potentially inappropriatemedication; PP, polypharmacy;
START, Screening Tool to Alert doctors to Right Treatment; STOPP, Screening Tool of Older Persons’ Prescriptions.
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comprehensive geriatric oncology assessment for every older
patientwithcancer.Apossible limitationofthisapproachrelates
to restrictions on time and staffing resources in busy oncology
practices. Although clinical pharmacists may be the best suited
to apply and interpret a deprescribing algorithm, they are
not directly available to patients inmany practices.Moreover, a
deprescribing algorithm is a potentially time-intensive in-
tervention.With the advent of sophisticated electronicmedical
records (EMR) systems, however, it is now feasible to build and
implement automated clinical decision support within some
EMRs. In the future, such toolsmayhelpproviders inprioritizing
deprescribing andmedication adjustments, and could be linked
to patient education materials to enhance efficacy of the

intervention.Finally,prospectivestudiesareneededtoevaluate
suchatooltodetermine its feasibilityandeffect inolderpatients
with cancer.
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