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Abstract
Objectives Cancer patients who have transitioned from cura-
tive intent chemotherapy or radiotherapy to palliative therapy
have limited life expectancies. Due to this, medications for
primary and secondary prevention or those with no short-term
benefit are potentially inappropriate medicines in this patient
group. These medications often have potentially harmful pro-
files, increasing the patient’s adverse drug events, pill burden,
and medication costs. This review evaluates the most current
evidence to assess the outcomes and potential methods used
for identifying and ceasing potentially inappropriate medica-
tions (PIMs) in palliative cancer patients.
Methods A systematic review of the literature was conducted
using the databases Ovid MEDLINE, PubMed, EMBASE,
IPA, and CINAHL.
Results Of the 51 articles examined in detail, three studies
relating to cancer have been evaluated. In these retrospective
and cross-sectional studies, the incidence of PIMs was shown
in approximately 20 % of patients, although the studies were
inconsistent. In addition, six studies were identified that dem-
onstrated the evidence in other population groups; these stud-
ies have been selected to establish the evidence in large-scale
retrospective studies, prospective cross-sectional studies, both

demonstrating the prevalence of PIMs, as well as the out-
comes of ceasing PIMs.
Conclusion There is evidence that PIMs are commonly pre-
scribed in palliative care patients. There are no studies that
have identified the impact of ceasing PIMS in this setting.
Published tools and implemented strategies have focused on
the elderly populations. Further research is warranted in es-
tablishing clear guidelines for the identification of PIMs in
palliative cancer patients as well as interventional studies
assessing the outcomes of ceasing PIMs in these patients.
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inappropriate medications .Medical futility . Neoplasms .

Cancer

Background

Cancer patients who have transitioned from curative intent
chemotherapy or radiotherapy to palliative therapy have a
poor prognosis, with estimated life expectancies commonly
less than 6 months [1]. It is therefore possible that medications
for primary and secondary prevention of other illnesses (based
on a non palliative life expectancy) [2] or those with no short-
term benefit are potentially inappropriate for these patients.
These medications often have potentially harmful profiles,
increasing the patient’s adverse drug events, pill burden, and
medication costs [3]. Despite this, the incidence of
polypharmacy in palliative cancer patients is common. It has
been reported that metastatic cancer patients take an average
of seven medications, of which preventive medications ac-
count for 81 % [4].

In recent years there has been a growing level of evidence
[5] for “deprescribing,” a term used to describe the rationali-
zation of medicines that provide a limited benefit in patients,
due to changing medical and patient factors over time [6].
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Often, this requires an extensive review of a patient’s individ-
ual medications in which clinicians consider the goals of care,
treatment targets, and the potential risks and benefits of med-
ications, as well as the patient’s remaining life expectancy [7].
An effective approach in deprescribing for a particular patient
group is to consider the cessation of “potentially inappropriate
medications” (PIMs). In geriatrics, PIMs are classified as
medications or medication classes that should generally be
avoided in persons 65 years or older because they are either
ineffective or they pose unnecessarily high risks for older
persons and a safer alternative is available [8]. Guidelines
such as Beers Criteria [9] and Screening Tool of Older Per-
son’s Prescriptions (STOPP)/Screening Tool to Alert doctors
to Right Treatment (START) Criteria [10] have been devel-
oped to assist in the identification of PIMs in the geriatric
population and have been used extensively since their devel-
opment [11]. Unlike that population, however, palliative can-
cer patients often experience distressing symptoms due to
their malignancy and receive numerous appropriate medica-
tions to treat complications from treatment, cancer-related
symptoms, and comorbid illnesses [12].

This review aims to evaluate both the incidence, as well as
any methods used to identify PIMs in palliative cancer pa-
tients. In addition, this review aims for evidence of patient
outcomes in ceasing PIMs in this group.

Methods

A literature search was conducted in April 2013 using the
databases Ovid MEDLINE, PubMed, EMBASE, IPA, and
CINAHL. Expanded MeSH terms were used for Medical
Futility/, Drug Therapy/and Neoplasm/as well as terms: po-
tentially inappropriate medication, potentially inappropriate
prescribing, deprescribing, futility, rationalization, cancer, on-
cology, and palliative. Boolean operators “or” and “and”were
used to focus the search. Inclusion criteria consisted of all
human trials irrespective of age, sex, or ethnicity.

Results

An electronic search identified 315 potentially relevant cita-
tions using the search terms described. After limiting the
search to Meta analyses, randomized controlled trials (RCTs)
or clinical trials, 51 citations were identified. Of these, 1 meta-
analysis, 13 randomized controlled trials, and 37 retrospective
or prospective trials were assessed. There were only three
trials relating to cancer, which have all been evaluated. In
addition, six studies that described the incidence and out-
comes of PIMs in other population groups were selected by
the primary author with consensus from all other co-authors.
Five studies evaluated the evidence using large-scale

retrospective or prospective cross-sectional designs and quan-
tified the prevalence of PIMs. One randomized controlled trial
demonstrated the outcomes of ceasing PIMs. The rationale for
assessing other patient groups, such as the elderly, was to
determine the level of evidence and outcomes associated with
the introduction of criteria and guidelines. This was prompted
by the obvious gap in knowledge for palliative oncology
patients, as demonstrated by the lack of publications in this
group. The included articles were selected based on the date of
publication, the number of participants, and lack of confound-
ing factors. Table 1 summarizes the nine trials and their key
factors.

Potentially inappropriate medications in advanced cancer

Riechelmann et al. [13] retrospectively reviewed the charts of
372 consecutive ambulatory patients with advanced cancer
who were receiving supportive care exclusively at a single
center in Canada. The study found that 82 patients (22 %)
were using at least one “futile medication” or PIM, defined as
“unnecessary” (when no short-term benefit to patients with
respect to survival, quality of life, or symptom control was
anticipated) or “duplicate” (two or more drugs from the same
pharmacological class). The median survival of patients was
approximately 2 months; however, patients still receiving
cancer-directed therapy were excluded. As no medications
were ceased, the outcomes of ceasing medications could not
be measured; however, the study was useful in providing a
snapshot of the proportion of cancer patients taking at least
one PIM as well as the types of medications prescribed. The
most common PIMs were statins (56 %) and multivitamins
(30 %). Although the most common comorbidities were car-
diovascular disease (36 %) and diabetes (14 %), antihyperten-
sive and hypoglycemic agents could not be considered to be
PIM as the investigators were not able to reliably determine
retrospectively blood pressure and serum glucose levels. The
authors concluded that prospective studies in the community
setting and population-based analyses are warranted to evalu-
ate the clinical and economic impact of futile medication use
in oncology practice.

Fede et al. [1] conducted a cross-sectional survey of un-
necessary medication use among 87 ambulatory patients with
advanced solid tumors and terminal disease who were being
treated in Brazil. The group found that 24 % of patients were
taking at least one PIM, the most common being gastric
protectors. Terminal disease was defined as having a life
expectancy of less than 6 months as predicted by the patient’s
oncologist. The investigators also considered any patients
receiving second-line chemotherapy for metastatic solid tu-
mors, with the exception of breast cancer. The study group
used a self-designed criteria to assess patients’ medications
and identify PIMs. The criteria consisted of ceasing; statins, if
there was no cardiovascular event in the prior 12 months;
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gastric protectors, without a medical history of gastrointestinal
bleeding, peptic ulcer, gastritis, or known chronic use (more
than 30 days) of anti-inflammatory agents (steroids and non-
steroid); antihypertensives, if the patient was taking an anti-
hypertensive agent and presented with arterial blood pressure
<90/60 mmHg at the time of last consultation and symptoms
of hypotension; anti-diabetic medications in patients who
were taking an anti-diabetic agent and presented with either
a single measure of fasting glucose <50 mg/dl within 4 weeks
of consultation or reported symptoms of hypoglycemia and
had a fast glucose test below lower normal limit; or any other
medication with no clear medical indication identified [1]. As
the study was a survey, no medications were ceased and
therefore, like Reichmann et al., the patient outcomes and
benefits cannot be measured. At least one medication was
perceived as an economic burden to 44 % of patients, and
26 % of patients reported a drug-related adverse event, with
diarrhea and dry mouth being the most common. The study
also identified that a lack of medication reconciliation and a
Charlson Comorbidity Index ≤1 [1] were significant predic-
tors of unnecessary medication use. The study made recom-
mendations that health care professionals providing care for
cancer patients make medication reconciliation routine, and
that further research is warranted to further understand reasons
for unnecessary medication use in oncology and to elucidate
the economic impact of such use [1].

Recently, Todd et al. [14] retrospectively assessed the
prevalence of inappropriate medication in patients taking er-
lotinib for the treatment of advanced non-small cell lung
cancer in a multicenter study across three sites in the North
of England. Of the 20 patients assessed, 19 (95%) were taking
medications that were classified as inappropriate by the clin-
ical team. Medications were considered inappropriate after a
peer assessment by a clinical team consisting of a pharmacist,
nurse, and oncologist, who considered factors such as remain-
ing life expectancy of the patient, time until benefit of the
treatment, as well as goals of care and treatment targets. The
study found that the most commonly prescribed PIMs were

proton pump inhibitors (55 % of patients), as well as antiplate-
let (30 %) and lipid-regulating drugs (15 %) used for second-
ary prevention of cardiovascular events. The authors recom-
mended that clear guidelines are needed on discontinuing
inappropriate medication in patients with advanced lung
cancer.

Potentially inappropriate medications in geriatrics

In 2009, Buck et al. [15] conducted the first published US
multicenter study that measured the prevalence of PIMs in
outpatient practices using data from electronic health records.
The study was able to screen data from 61,251 current patients
over the age of 65 years for PIMs using both the Beers [9] and
Zhan [16] criteria, independently of diagnoses or conditions.
The study showed an average of 23 % of patients had >1 PIM
using the Beers Criteria and 17 % of patients had >1 PIM
using the Zhan Criteria. The study also found that gender,
polypharmacy, and the number of primary care visits were
significantly associated with PIM prescribing.

Similarly, Bongue et al. [17] conducted a cross-sectional
study from a sample of patient data extracted from electronic
health records of the French National Insurance Healthcare
System database, which covers 80 % of the general popula-
tion. Drugs reimbursed to all patients aged 75 years and over
for a 12-month period between 2007 and 2008 were analyzed.
The study identified 35,259 patients who received at least one
reimbursed medicine of which 18,864 (53.5 %) received at
least one PIM. PIMs were identified based on the French PIM
list developed by a consensus panel [18]. This list includes
medications in 34 categories, which are classified as drugs
with an unfavorable benefit/risk ratio; drugs with questionable
efficacy; or drugs with both an unfavorable benefit/risk ratio
and a questionable efficacy. Three medication classes of PIMs
were most prevalent: cerebral vasodilators, drugs with
antimuscarinic properties, and long half-life benzodiazepines.
The study also found correlations between PIMs and the
patient demographic, as well as patient gender and age.

Table 1 Key factors of the identified trials

Number Population type Study type % n >1
PIM

Criteria for
discontinuation

Was an outcome
measured?

Riechelmann et al. 2009 [13] 372 Cancer patients Retrospective audit 22 % Medical officer assessment No

Fede et al. 2011 [1] 87 Cancer patients Cross-sectional survey 24 % 5-point table No

Todd et al. 2013 [14] 20 Lung cancer patients Retrospective audit 95 % Medical team assessment No

Nyborg et al. 2012 [19] 445,900 >70 years Retrospective audit 34.8 % NORGEP criteria No

Buck et al. 2009 [15] 61,251 >65 years Cross-sectional audit 23 % Beers Criteria/Zhan Criteria No

Bongue et al. 2011 [17] 35,259 >75 years Cross-sectional audit 35.6 % French PIM list No

Gallagher et al. 2011 (May) [20] 900 >65 years Prospective audit 51.3 % STOPP/START algorithm No

Garfinkel et al. 2010 [21] 70 “Elderly” referred
patients

Cohort study 58 % The good palliative–geriatric
practice algorithm

Yes

Gallagher et al. 2011 (June) [10] 382 >65 years RCT 58.4 % STOPP/START algorithm Yes
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More recently, Nyborg et al. [19] conducted a pharmaco-
epidemiological retrospective cross-sectional survey, which
used data from the Norwegian Prescription Database that
includes all prescriptions written by doctors in Norway that
were dispensed by pharmacies to home-dwelling elderly of
≥70 years in 2008. A total of 11,491,065 prescriptions for
445,900 individuals were assessed, which accounted for
88.3 % of the Norwegian population ≥70 years. The study
identified that 155,341 (34.8 %) individuals received one or
more PIM; 64,331 (14 %) received two or more; and 3,360
(0.8 %) received five or more PIMs. To assess PIMs, the study
used a Norwegian list of criteria that was recently developed
for general practice called the Norwegian General Practice
(NORGEP) Criteria. The NORGEP uses a list of explicit
criteria for pharmacological inappropriateness, consisting of
36 statements, 21 regarding single drugs and 15 regarding
drug–drug combinations. The list was based on the
Beers Criteria and was derived through a three-round
Delphi consensus process involving 48 specialists in
geriatrics, clinical pharmacology, and family medicine.
The study also found significant correlations between
the likelihood of receiving a PIM and age, sex, and
the number of prescribers involved with a patient. A
limitation of the study was that information on medica-
tions dispensed to individuals residing in institutions
(e.g., hospitals and nursing homes) or medication sold
over the counter was not captured by the database and
therefore not evaluated.

In 2011, Gallagher et al. [20] conducted a prospective
study, of 900 patients aged ≥65 years who were admitted with
acute illness to the acute geriatric medicine units of six teach-
ing hospitals throughout Europe. Using both the STOPP/
STARTand Beers Criteria to assess PIMs, the study identified
that 51.3 % of patients received at least one PIM according to
STOPP Criteria and 30.4 % received at least one PIM accord-
ing to Beers criteria. The most frequently encountered STOPP
Criteria included benzodiazepines and neuroleptics in patients
at risk of recurrent falls, duplicate drug class prescriptions,
prolonged use of high-dose proton pump inhibitors, and
prolonged use of long-acting benzodiazepines. The study
showed a significant association between the prescription of
a STOPP-listed PIM and female gender, cognitive impair-
ment, and increasing numbers of medications, while Beers-
listed PIMs were significantly associated with recent hospital-
ization and increasing numbers of prescribed medications. An
advantage of the prospective study design is that Beers’ “con-
sidering diagnosis” criteria could be used, which was shown
to account for 59 % of the overall Beers Criteria PIM preva-
lence rate in the study. The authors demonstrated that retro-
spective studies that limit their assessment of PIM use to
Beers’ “independent of diagnosis” criteria alone may substan-
tially under-estimate the prevalence of potentially inappropri-
ate prescribing.

Unlike previous large-scale studies that assessed the prev-
alence of PIMs, in 2010, Garfinkel et al. [21] conducted an
interventional cohort study of 70 consecutive elderly patients
which assessed the feasibility of ceasing PIMs based on a
“good palliative–geriatric practice (GP-GP)” algorithm. Using
the algorithm, medications in 64 patients (91 %) were
discontinued. Following the discontinuation of PIMs, all par-
ticipants were monitored for any change in symptoms, signs,
or relevant laboratory and diagnostic tests, with follow-up
assessments performed in all patients every 3 to 6 months.
The results indicated that no significant adverse reactions were
reported and that 84 % of patients reported an improvement in
health. The algorithm was heavily dependent on an experi-
enced physician’s assessment, as the two criteria for ceasing a
medication were “Indication seems valid and relevant in this
patient’s age group and disability level” and “Do the known
possible adverse reactions of the drug outweigh possible
benefit in old, disabled patients?” [21]. The study recruited
patients referred by their family physician or family; however,
patients with advanced disease (cancer or noncancer) in whom
the initial estimate of life expectancy was less than 3 months
were excluded.

The second study in 2011 by Gallagher et al. [10] is the
only RCT to date evaluating the outcomes of ceasing PIMs in
the geriatric population in terms of prescribing appropriate-
ness. The study randomized 400 hospitalized patients aged
≥65 years to receive either the usual pharmaceutical care
(control) or screening with STOPP/START Criteria with rec-
ommendations provided to their attending physicians
(intervention). The Medication Appropriateness Index
(MAI) and Assessment of Underutilization (AOU) index were
used to assess prescribing appropriateness, both at the time of
discharge and for 6 months after discharge. A total of 183
recommendations were made to the attending physicians for
111 patients (58.4 %) in the intervention group, of which, 101
(91%) of the STOPP recommendations were accepted and the
prescriptions were changed accordingly. At the study’s end-
point, 135 (71.1 %) of intervention patients and 68 (35.4 %) of
control patients had lower MAI scores at discharge than at
admission demonstrating an absolute risk reduction of 35.7 %
as well as an absolute risk reduction in AOU of 21.2 %.

Discussion

The literature search identified numerous, high-impact publi-
cations describing the incidence of polypharmacy and the
proportion of geriatric patients prescribed PIMs [10, 15, 17,
19–21]; however, in cancer patients, there are only three
retrospective and cross-sectional, small-scale trials [1, 13,
14]. In these trials, there was a lack of consensus guidelines
for assessing PIMs, instead using the authors, or a medical
officer’s clinical opinion. In contrast, the evidence in geriatric
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care showed many useful tools for assessing PIMs in this
population. In addition, no interventional, follow-up or ran-
domized controlled trials have been performed in palliative
cancer patients, demonstrating that while PIMs exist in the
population, the benefits of ceasing these medications is only
theoretical.

As seen in Table 1, the study size of trials in cancer care are
small when compared to that in geriatric care, with the largest
retrospective trial in cancer evaluating 372 patients [13] com-
pared to the 445,900 patients by Nyborg et al. [19]. This lack
of participants could contribute to the inconsistent results
between the cancer trials; for example, Reichelmann et al.
found 22 % of patients with at least one PIM [13], compared
to the 95 % found by Todd et al. [14]. The study design may
have also contributed to these results, as there was a lack of a
clear, standardized algorithm or guideline used for the identi-
fication of PIMs. In addition, Riechelmann et al. excluded
patients still receiving cancer-directed therapy, which many
palliative patients receive for quality of life purposes and may
have contributed to an increased number of PIMs in these
patients. Because the data from Reichelmann et al. was col-
lected retrospectively without the ability to cross reference
patient observations, the authors were not able to assess the
use of antihypertensives or hypoglycemic medications used
by patients [13], which may have also contributed to the lesser
proportion of PIMs identified.

Another inconsistency observed between studies is the
setting in which the patients were assessed. Both studies by
Gallagher et al. [10, 20] assessed patients in an inpatient
setting; however, palliative and hospice patients were exclud-
ed. In contrast, the other outlined studies in geriatric patients
were in an outpatient setting. This difference in settings could
contribute to a wide variation of proportions of patients with at
least one PIM seen between the studies in geriatric patients. Of
the three studies in cancer care, all were set in an outpatient
setting; therefore, a gap in knowledge still exists in regard to
PIMs in palliative inpatients and hospice patients, in which
ADRs and pill burden are equally concerning.

There were no interventional studies identified that exam-
ined the patient outcomes of deprescribing or ceasing the
PIMs in cancer. Therefore, it can only be hypothesized that
the patient would benefit from ceasing a PIM, as a conse-
quence of a decreased pill burden and medication-associated
cost, an assumption that may not hold true. However,
Garfinkel et al. clearly showed that ceasing PIMs in geriatric
patients lead to an improvement in health with no major
adverse effects reported [21]. However, as patients with ma-
lignancies were excluded, the result cannot be extrapolated to
palliative cancer patients. Gallagher et al. demonstrated that
by using a guideline (the STOPP/START Criteria) to reduce
PIMs in patients admitted to hospital, an absolute risk reduc-
tion in MAI was achieved compared to those patients with
regular hospital care [10]. This demonstrates the importance

and benefits of defined guidelines; however, as terminal ill-
ness was an exclusion criteria, the guideline would require
further evaluation in palliative cancer patients.

A number of guidelines were identified in the literature to
identify PIMs in geriatric medicine; however, most either
used, or were based on, Beers Criteria or STOPP/START.
The updated Beers Criteria consists of an explicit list of
medications, dosages, and durations of therapy that should
be avoided in patients 65 years and older [11]. Similarly, the
STOPP Criteria comprises of 65 indicators that relate primar-
ily to important drug–drug and drug–disease interactions as
well as therapeutic duplication [10]. An advantage of
these guidelines is that patients’ PIMs can be identified
effectively based on an evidence-based approach by
junior physicians or pharmacists, rather than a panel of
experienced physicians. However, unlike the geriatric
population, palliative cancer patients often experience
distressing symptoms due to their malignancy and com-
monly receive numerous appropriate medications to treat
complications from cancer-related treatment, cancer-
related symptoms, and comorbid illnesses [12] such as
pain, anorexia, fatigue, anxiety, constipation, dyspnea,
and depression [22]. As both Beers and STOPP Criteria
are designed for classifying non-appropriate medications
in the elderly and deem medication classes such as
NSAIDs and benzodiazepines as inappropriate, there
are limitations for their use in palliative cancer care.

The good palliative–geriatric practice guideline used by
Garfinkel et al. [21] does show promise for palliative cancer
patients as the classification of PIMs is based on its use at an
individual patient level. However, this is also a limitation of
the guideline, as it requires a skilled physician to use the
algorithm. As malignancy was an exclusion criterion of the
study, the evidence for the use of the GP-GP in an oncology
setting requires evaluation. Fede et al. did develop and use a 5-
point algorithm to guide the identification of PIMs [1]. The
algorithm is designed for palliative cancer patients, and takes
into account medications that provide a limited benefit in this
group such as statins and antihypertensives. However, some
criteria are quite broad, and an experienced physician is nec-
essary to use the guideline. The 5-point algorithm uses the
theory that in patients with relatively short life spans, any
benefit conferred by stringent “treat-to-target” regimens may
be offset by treatment harm [23]. An example of this is statins,
which Fede et al. included, as it has been shown that 30 % of
cancer patients have had a statin dispensed within 1 month of
their death [24].

Other than the patient benefits implicated, the
deprescribing of PIMs has the potential to reduce health care
expenditure significantly [3]. Studies of cost analysis have
shown that the incidence of PIMs contributes a significant
burden to the healthcare system. An Irish study in 2010
showed that PIMs in the population contributed to 9 % of
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the total pharmaceutical expenditure in 2007 estimated to be
over 45 million Euros [3].

Future directions

Deprescribing is an important area of palliative research as all
medications have potential side effects, contribute to a pill
burden, and have costs to both the patient and their commu-
nity. It could be argued that for palliative patients, all medica-
tions are assumed inappropriate until they improve symptom
control or quality of life. The lack of evidence for many drugs
in this patient group is a problem. However, before the wide-
spread introduction of programs designed to reduce medica-
tion use in palliative care occurs, quantitative data on health
outcomes are required. As a start, decision tools, such as those
described by Terrell et al. in an elderly population could be
adapted for use in palliative care with measured outcome data
[25]. Recent advances in interventional electronic prescribing
systems also show a great potential to assist deprescribing in
cancer care and would enable the efficient collation of re-
quired data.

In conclusion, current data suggests that PIMs are common
in palliative cancer patients; however, this review has identi-
fied a lack of criteria to easily identify PIMs in this patient
group. Additionally, there are no studies measuring the patient
outcomes of ceasing PIMs in palliative cancer patients. Fur-
ther research is warranted to establish clear guidelines for the
identification of PIMs in palliative cancer patients, as well as
interventional studies assessing the outcomes of ceasing PIMs
in these patients.

Disclosures None.
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