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Abstract

Polypharmacy is common in older adults with cancer and deprescribing potentially
inappropriate medications becomes very relevant when life expectancy decreases due to
metastatic disease. Especially preventive medications may no longer be beneficial, because
they may decrease quality of life and reduction in morbidity and mortality may be futile.
Although deprescribing of preventive medication is common in the last period of life, it is still
unusual during active cancer treatment for advanced disease, although life expectancy is often
limited to less than 1 to 2 years in that stage. We performed a systematic search of the
literature in Pubmed and Embase on the discontinuation of commonly utilized groups of
preventive medication and evaluated the evidence of potential benefits and harms in patients
aged 65 years or older with cancer and a limited life expectancy (LLE). From 21 included
studies, it can be concluded that deprescribing lipid lowering drugs, antihypertensive drugs,
osteoporosis drugs and antihyperglycemic drugs is feasible in a considerable part of patients
with a LLE. Discontinuation may be performed safely, without the occurrence of serious
adverse events or decrease of survival. The only study that addressed quality of life after
deprescribing showed that discontinuation of statins improves quality of life in patients with
a LLE. Recurrence of symptoms requiring reintroduction occurred in 0-13% of patients on
antihyperglycemic treatment and 8-60% of patients using antihypertensive drugs. In order to
reduce pill burden and futile treatment clinicians should discuss deprescribing of preventive
medication with older patients with advanced cancer and a LLE.
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Introduction

Polypharmacy is increasingly common in older patients with cancer and deprescribing
potentially inappropriate or unnecessary drugs is highly relevant when life expectancy
decreases due to metastatic disease. Older patients may take multiple medications that may
decrease quality of life without benefit in terms of reduced morbidity or mortality [1,2].
Specifically, in frail older patients or patients with limited life expectancy (LLE), the balance
between efficacy and safety may become negative due to an increased risk of adverse drug
events [3-5]. Deprescribing is common for patients with cancer in the last period of life.
However, deprescribing is still unusual for patients with advanced cancer undergoing systemic
anticancer treatment, although many of these may have a life expectancy below 1 to 2 years.
When life expectancy is reduced, drugs for the prevention of long-term health issues, such as
drugs for cardiovascular risk management, prevention of diabetic complications, or
prevention of complications of osteoporosis may no longer be appropriate [6-12]. Although
these drugs have an anticipated benefit in the future, they may cause adverse drug reactions
in the present. In addition, clinically relevant drug-drug interactions with anticancer
therapeutics— especially the newer oral anticancer drugs—or co-medication may be
prevented by discontinuing possibly inappropriate medications (PIMs) [13-20]. Although PIMs
are frequently discontinued in patients in the terminal stage of cancer and in dying patients,
it is rare in patients who still undergo an active treatment for cancer. Previous research has
shown that despite advanced cancer and a poor prognosis, PIMs are often continued
nevertheless [6,7,9-11]. A recent review on 15 tools for deprescribing in frail older patients
and individuals with LLE, concluded that most tools are based upon expert opinion or clinical
experience [21]. The aim of this study is to review the available scientific evidence of possible
harms and benefits of discontinuation of potentially inappropriate preventive medication in
patients 65 years with cancer and LLE. We specifically studied deprescribing of lipid lowering
drugs, antihypertensive drugs, osteoporosis drugs, and antihyperglycemic drugs.

Methods

Search Strategy

We performed a stepwise search as described in detail below on the existing evidence on the
discontinuation of drugs for cardiovascular risk management, prevention of complications of
osteoporosis, or prevention of diabetic complications in patients 65 years with cancer and LLE.
These classes included: lipid lowering drugs, antihypertensive drugs, osteoporosis drugs and
antihyperglycemic drugs.

Initially, we searched for evidence supporting the discontinuation in older patients with cancer
and LLE, in which LLE is defined as an expected survival of 12 months or less. When we did not
find evidence in this specific population, we searched for discontinuation either in (frail) older
patients, in patients with cancer, or in patients with LLE.

Data Sources and Searches

The search was performed in Pubmed and Embase from inception until March 2020 with the
following search terms and their synonyms: elderly, limited life expectancy, cancer, and
potentially inappropriate medication. The search terms for the various drug classes consisted
of the MeSH terms for the indication and drug class, pharmacological action, the separate
drug classes used for the indication, and the individual drugs, combined with the general
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search terms. We limited the search to studies in humans and published in English. Details of
the search strategy can be found in Online Appendix A.

Study Selection

Titles and abstracts of all studies retrieved by the search were assessed by 1 investigator (EB)
to determine which were eligible for further investigation. All potentially relevant articles
were subsequently screened as full text by 2 authors. Disagreements were resolved by
consensus. If consensus could not be achieved, the article was discussed with a third reviewer
for a final decision.

We included randomized controlled trials and cohort studies, case-control studies, cross-
sectional studies, and meta-analyses. Studies were excluded if the primary intervention did
not include deprescribing or discontinuing an active treatment, or if the design or outcomes
were not applicable in our population. We excluded interim analyzes if the completed study
was available. In case only an abstract was available, we attempted to find a final report of
the study by searching Medline using the names of first, second and/or final authors as well
as keywords from the title. If no full text report was available, these studies were excluded.
Finally, citations of included publications were cross-referenced to retrieve any additional
relevant studies.

Data Extraction

Two reviewers independently judged the study design and the results of each included study.
We extracted study design, study population, mean age, sample size, mean or median survival
or life expectancy, and the results of the discontinuation of the drug or drug class.
Discontinuation was considered successful if a drug was not restarted during follow-up and
there was no recurrence of symptoms or occurrence of serious adverse events. If a study
addressed the discontinuation of more than 1 drug class, we extracted the data relevant for
the drug class of our interest.

Data Synthesis and Analysis

A meta-analysis was considered unfeasible due to heterogeneity in study designs, and the
diversity of patient populations and outcome measures. We described the study populations
and quality of the studies and summarized the most relevant study results to describe our
main outcomes of interest. If the results of different studies were contradictory, we conferred
greater relevance to the studies with a higher match in study population and a with higher
quality. Quality assessment was performed using the Study Quality Assessment Tools of the
National Heart, Lung, and Blood Institute (NHLBI-SQAT) [22]. NHLBI-SQAT was considered an
appropriate tool due to the heterogeneity of the included studies and a meta-analysis was not
feasible for each drug class. Studies that met 80% of quality criteria were classified as “Good,”
studies that met 60-80% of criteria were classified as “Fair,” and studies that met <60% of
criteria were classified as “Poor”.

Results

A total of 21 studies was included in this review. The search strategy and process is outlined
in Figure 1. No studies were identified in patients 65 years with cancer and a LLE in accordance
with our definition. Two studies were concerned with older adults with a limited life
expectancy — in 1 of these studies 49% of the patients had cancer [23] — and the other 19
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studies were with older adults in general. Twelve out of 21 studies were in community
dwelling patients, 5 in a residential aged care facility or nursing home, 2 were in a hospital
and/or outpatient clinic, 1 other and for 1 study the setting was not specified. Eighteen studies
had a prospective design and 3 had a retrospective design. Four out of 21 studies addressed
medication discontinuation in more than 1 drug group of our interest. The mean age of the
patients in the studies ranged from 65 to 84 years and the mean follow-up ranged from 78
days to 5 years. The quality of 4 studies was good, 13 were fair and 4 were poor. The 3 most
frequently unmet criteria were no blinding of the outcome assessors, no adjustment for
possible variation in exposures that can vary and sample size justification or power
description. These criteria were not met in 44-88% of the fair and poor studies.
Discontinuation attempts were generally labeled successful when drugs were permanently
stopped. Reasons specified for unsuccessful discontinuation were unwillingness of physician
or patient to discontinue the drug, recurrence of symptoms, or only dose reduction achieved.

Lipid Lowering Drugs

Five studies were identified that addressed deprescribing lipid lowering drugs [2,23-26] (Table
1). One study addressed patients with a LLE, 1 addressed frail older adults and 3 studies
addressed patients aged 65 years without further specification of life expectancy or frailty.
Three studies were specifically concerned with statins, 2 studies addressed lipid lowering
drugs in general.

Kutner et al. showed in a randomized trial, that discontinuation of statin therapy did not
increase mortality or time to first cardiovascular event compared to continuation of statins in
patients with an advanced, life-limiting illness and an estimated life expectancy of less than 1
year and without active cardiovascular disease. Quality of life increased, as measured by the
subscales of the McGill Quality of Life Questionnaire that address the physical, psychological,
well-being and support domain [23]. The other studies concerning lipid lowering drugs were
performed in older patients using medication review or general deprescribing intervention.
All these studies mentioned successful discontinuation of lipid lowering medication in 23-83%
of patients [2,24-26] In more frail patients or with LLE, lipid lowering drugs were discontinued
successfully more frequently than in relatively healthy older adults. In these studies, no
serious cardiovascular events or deaths were attributed to the discontinuation of lipid
lowering drugs.
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Figure 1. Flowchart of studies from search to inclusion

Studies identified after manual search
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(Pubmed n=7513; Embase n=7140)
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19 — Review of the literature

Antihypertensive Drugs

Eleven studies [2,24-33] of discontinuation of antihypertensive medications addressed
patients aged 65 years in general (Table 2). Three studies included only patients with
hypertension, 8 studies included patients that used drugs with an antihypertensive effect but
prescribed for various indications such as heart failure or hypertension. In 4 of these 8 studies,
the discontinuation rates were presented for patients with hypertension separately. Four
studies were designed to reduce general polypharmacy including discontinuation of
antihypertensive drugs.

In these studies, discontinuation of antihypertensive drugs was successful in 32-84% of
patients with hypertension with no clear association between frailty or life expectancy and
successful discontinuation. Five of these 11 studies specifically describe that no increase in
serious cardiovascular events or deaths was observed after discontinuation of
antihypertensive drugs and none of the studies indicate an increase in these events. Nelson
et al. found a higher success rate in patients that were 65-74 years old compared to older
patients (age 75-84 years) [29]. For recurrent hypertension, 8-60% had to restart treatment
during the first year. The most frequent reasons (8-76%) to restart antihypertensive
medications were cardiac failure and fluid retention, especially for diuretics.
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Osteoporosis Drugs

All 8 included studies [26,34-40] identified were in patients aged of 65 years, predominantly
postmenopausal women (Table 3). We included 5 studies on the discontinuation of
bisphosphonates, 1 on the discontinuation of denosumab, 1 on the discontinuation of calcium
and vitamin D supplements, and 1 study in which osteoporosis medication—bisphosphonates
and strontium ranelate—was withdrawn as part of a larger medication review.
Bisphosphonate treatment can be withdrawn in women aged 65 years without an increased
risk of fractures during the 12-18 months after withdrawal [34,36,38-41]. Withdrawal of
denosumab, however, is associated with an increased risk of vertebral fractures already after
1 year [37]. One study showed no increase in non-vertebral fractures in the first 2 years
following discontinuation of calcium and vitamin D supplementation [35]. Potter et al.
deprescribed osteoporosis medication (bisphosphonates and strontium ranelate) in 91% of
frail older users and all attempts were successful [26].

Oral Antihyperglycemic Agents

Five studies [2,24,25,42,43] addressed patients aged 65 years, 1 of which was in patients with
LLE and/or advanced dementia; 1 study was in frail elderly patients and 1 in nursing home
residents. Two studies specifically targeted elderly patients with tight glycemic control (Table
4). In 1 study, only patients with type 2 diabetes were included for discontinuation of
antihyperglycemic drugs, the other studies did not mention the type of diabetes specifically.
However, the majority of patients in these studies were prescribed antihyperglycemic drugs
only indicated for type 2 diabetes.

Sjoblom et al. withdrew antihyperglycemic medications in older nursing home residents with
diabetes mellitus type 2 and a HbA1lc -6% (42 mmol/mol). Oral antihyperglycemic medications
and insulin -20 1U/day were discontinued, insulin dosage was reduced by half if the dose was
>20 IU/day. After 3 months, the initial treatment reduction remained successful in 75% of the
patients. Mean HbAlc rose from 5.2% (33 mmol/ mol) at baseline to 5.8% (40 mmol/mol) at
6 months [43]. Another study investigated treatment mitigation of nursing home residents
with diabetes and with LLE. Treatment de-intensification followed in 45.5% during 90 days of
follow-up [42].

Three studies concerned a general medication review and included discontinuation of
antihyperglycemic drugs. In 1 of these studies, oral hypoglycemic drugs were discontinued in
60% of frail older adults, as the potential burden or harm outweighed the expected benefit
[25]. No deaths or acute hospital admissions were related to the discontinuation, and in O-
12.5% of the patients, antihyperglycemic treatment was restarted. In community-dwelling
older adults, sulfonylurea’s were discontinued successfully in 83% of the patients, but
metformin in 27% [2].
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Discussion

In conclusion, although harms and benefits of discontinuation of preventive medication in
older patients with cancer and a limited life expectancy have thus far not been specifically
studied, a number of studies has addressed this subject in other populations with a limited life
expectancy. Good quality studies provide evidence that statins, bisphosphonates and calcium
and vitamin D may be discontinued without adverse events in older patients with LLE.
Discontinuation of statins in this population has in addition been shown to improve quality of
life. Also, anti-hypertensive medication can be discontinued in patients with a LLE, provided
the indication for prescription is not an alternative diagnosis such as heart failure. Although
discontinuing antihyperglyaemic drugs in older patients with a LLE has only been evaluated in
observational studies, the general view was that deprescription was often feasible and safe.
Only discontinuation of denosumab may not be safe as it is associated with an increased
fracture incidence. These findings supports the concept of deprescribing of drugs that are
expected not to contribute to health benefits given a patient’s condition and life expectancy
and on the other hand may be associated with side effects.

The studies included in this review were in hospitalized patients and nursing home residents,
but also in community dwelling elderly. In general, most of the nursing home residents and—
to a lesser extend—hospitalized patients will have a life expectancy below average, so we
expect that the results of these studies are exchangeable with our target population of older
patients with cancer. Furthermore, if discontinuing drugs is safe and feasible in relatively
healthy community dwelling older adults, we expect that safely discontinuing these drugs in
older adults with cancer and a LLE is possible as well. Deprescribing is generally shown to be
feasible and safe, patient preferences should play a central role in deprescribing, particularly
in patients with LLE where the uncertainties about the benefits and harms of medications
increase.

Of course, deprescribing is guided, at best, by evidence from randomized controlled trials, in
which the older patient with cancer and LLE are not easily included. So while randomized
controlled trials are the gold standard of evidence, alternative research designs, including
observational designs, cohort studies and mixed-methods research integrating qualitative
approaches are needed in this area of research as they are more feasible and reflect real life
data. The majority of the studies included in this review are observational studies and these
do show that deprescribing of preventive medications including antihypertensive drugs,
osteoporosis drugs, and antihyperglycemic drugs, frequently is feasible in a substantial part of
the patients and does not lead to serious adverse events, acute hospital admissions or death.
Our review shows that a large proportion of patients with a limited life expectancy is willing
to discontinue preventive medications in consultation with their physician.

Lipid lowering Drugs

In this review we found evidence that discontinuation of statins is safe in both primary and
secondary prevention when the remaining life expectancy is limited. This is also supported by
the fact that time until benefit (TUB) in older adults is 1.9 years [44,45]. Quality of life was
shown to improve after discontinuation of statins. This may be explained by the fact that,
statins are known to cause myopathies or statin-associated muscle symptoms in 0.3-33% of
the users [46] and even more in the older population [47]. At the same time the vast majority
of these patients are willing to have their statin deprescribed [48]. Therefore, we propose to
discuss discontinuation of statins with all older patients with cancer and a LLE. The exception
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may be for patients with active cardiovascular disease or a recent cardiovascular event in
whom continuation of statins is required.

Antihypertensive Drugs

The purpose of antihypertensive treatment among others is reducing cerebrovascular
incidents, an effect that does not occur immediately. This is apparent by the TUB of
antihypertensive medication, which is between 2 to 4 years for mortality and any
cardiovascular event [49,50]. Strict regulation of hypertension may provide little short-term
benefit or may even worsen symptoms in older patients patient with LLE and the reviewed
studies show that discontinuation of antihypertensive medication often is feasible and safe.
Older patients are more prone to side effects, in particular postural hypotension [51].
Furthermore, antihypertensive drugs are associated with cognitive decline, falling, and
electrolyte disturbances [52], which may become even more pronounced in patients with
cancer and a LLE due to progression of the cancer. Therefore discontinuing antihypertensive
medication should be considered in older adults with cancer and LLE. If the indication of the
antihypertensive medication, however, is heart failure or fluid retention, symptoms
frequently recur and discontinuation is not recommendable.

Osteoporosis Drugs

The treatment goal of osteoporosis medication is to reduce the occurrence of fractures.
Strengthening bone tissue with pharmacotherapeutic agents is a slow process. The TUB for
bisphosphonates is 6 months to 3 years, varying with the type of fracture [53-56]. As
bisphosphonates are incorporated in bone tissue, their effect remains evident for at least 1
year after discontinuation. The major adverse drug reactions of oral bisphosphonates are
gastro-intestinal symptoms and the required dietary and postural measures could impact the
quality of life negatively [57]. We propose to discuss discontinuation of bisphosphonates,
calcium and vitamin D, for treatment or prevention of osteoporosis with cancer patients and
a LLE. When these drugs are prescribed for bone metastases and related pain, they should
definitely not be discontinued.

Discontinuation of denosumab, on the contrary, was shown to increase fracture risk in the
subsequent year. Importantly, denosumab for osteoporosis generally causes only minor side
effects, comparable to placebo [58,59]. Therefore, discontinuation of denosumab cannot be
recommended.

Antihyperglycemic Drugs
The treatment of diabetes has 2 main goals: short term prevention of (symptomatic) hypo-
and hyperglycemia and long term prevention of micro- and macrovascular complications. The
TUB of antihyperglycemic therapies for these long term complications is 7 to 10 years [60,61].
The short term complications, on the contrary, are acute and require immediate action.
Especially in older adults with advanced cancer, dietary intake may be reduced due to the
disease or chemotherapy [62] increasing the risk of hypoglycemia. The consensus based
guidelines advise a higher target HbAlc for frail older adults and Diabetes UK issued a strategy
document for handling diabetes at the end of life and proposes a fasting glucose level of 6-9
mmol/I (108-162 mg/dl), or even up to 15 mmol/l (270 mg/dl) when glucose monitoring is
considered less worthwhile [63,64]. The adverse drug reactions with the most impact on the
quality of life in older adults are hypoglycemic episodes [65-67]. We propose to decrease the
intensity of the treatment regimen for diabetes stepwise in older adults with advanced cancer
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and LLE. In patients with type 1 diabetes, insulin should not be discontinued, but the dosage
may need to be adjusted to match changes in physical activity and dietary intake. Of note, in
patients with cancer, treatment with corticosteroid such as prednisone or dexamethasone
may evoke hyperglycemia that requires treatment with insulins.

Despite the need to re-evaluate therapies for older patients with cancer and LLE, there are no
guidelines available for these specific patients. Studies that explored the feasibility of
discontinuing medication almost invariably utilize a decision support tool like the Medication
Appropriateness Index (MAI) [6]. Two tools may be of special interest in older adults with
cancer and LLE. The Oncpal guideline is made for deprescribing inappropriate medications in
palliative patients with cancer. The median age of the validation cohort was 66 years (range
23-93) with a median of 10 (range 4-21) medications per patient [68]. The STOPPFrail guideline
is developed for frail older adults (e.g. end stage irreversible disease, poor 1 year survival
prognosis, severe functional impairment, goal of symptom control) [3]. Both guidelines are
developed using Delphi methodology and criteria are only partly evidence-based.

This review adds additional information to aid the clinician in assessing possible benefits and
harms of discontinuing several groups of preventive medications in older adults with cancer
and a LLE. To our knowledge there has been no attempt in the literature to define the decision-
making process for physicians in determining which preventive medications should be
discontinued in older patients with cancer and LLE that quantifies the expected success rates
and complication rate per medication group.

A strength is that we found several studies that addressed the discontinuation of a range of
preventive medications in relatively frail older adults. These studies reveal that approximately
50% or more of the preventive medications in use can be discontinued without serious
adverse events. Therefore, despite the lack of direct evidence from discontinuation studies,
discontinuing preventive drugs does seem safe and feasible in a substantial proportion of the
older adults as we argue based on TUB and possible harmful effects of the medication classes.
The first limitation of this review is that the majority of the studies we found, were in older,
non-frail adults without cancer and without a LLE. This may limit the possibility to draw solid
conclusions about the safety of discontinuing preventive medication in the population we are
interested in. However, if discontinuing medication is safe and feasible in these patients, these
results seem applicable for older adults with cancer and LLE. Another limitation is the small
number of suitable studies we found in our primary search. Despite an extended syntax,
almost half of the studies were identified using cross-referencing. We learned that these
articles missed in our initial search could have been identified by using “withdrawal” and
“discontinuation” instead of “medication withdrawal” and “medication discontinuation” in
our search strategy. Adjusting the search strategy in this yielded over 45,000 titles, prohibiting
feasible review. More than half of the included studies were of fair quality. This was often due
to lack of blinding of the outcome assessors, which is understandably difficult in this type of
studies.

The evidence of the effects of deprescribing on QoL in older adults with cancer and a LLE is
very limited. Future research should not only address the safety and feasibility of
deprescribing, but the impact on QoL as well. Future research should also include the effect
of treatment duration prior to deprescribing, as effects and side effects of a preventive drug
may last for some time after discontinuation.
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Conclusion

The recognition of reduced remaining life expectancy in older patients with cancer presents
an opportunity to re-examine once-appropriate therapies and to reconsider their use. This
review adds evidence that can be used in the decision making process of prescribing of
preventive medication. The discontinuation of lipid lowering drugs, antihypertensive drugs
and osteoporosis drugs appears to be safe and feasible. The few studies that have addressed
discontinuation of antihyperglycemic drugs, indicate that discontinuation is often feasible in
type 2 diabetes. Clinicians should be alert on the possibility of —and need for—discontinuing
preventive medication when treating older adults with cancer and a LLE. Further research is
needed to better inform the process of prescribing in these patients. The benefits of therapy
should be better quantified and goals of therapy must be understood in the context of a LLE.
Evidence regarding quality of life after deprescribing and patients’ preferences are needed to
develop shared decision-making models that are useful to clinicians and patients so that
clinicians can confidently discontinue unnecessary medications, thereby reducing the pill-
burden and possible adverse drug reactions.
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