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 screening (n = 4741), and full reading (n = 41), only 1 study met the inclusion criteria. In this included

study, a randomized controlled trial was conducted, which showed a high level of bias risk overall. Adults
Objectives: Patients with life-limiting illnesses are prone to unnecessary polypharmacy. Deprescribing tools may
contribute to minimizing negative outcomes. Thus, the aims of the study were to identify validated instruments
for deprescribing inappropriate medications for patients with palliative care needs and to assess the impact on
clinical, humanistic, and economic outcomes.
Methods: A systematic review was conducted in LILACS, PUBMED, EMBASE, COCHRANE, and WEB OF SCIENCE
databases (until May 2021). Amanual searchwas performed in the references of enrolled articles. The screening,
eligibility, extraction, and bias risk assessmentwere carried out by 2 independent researchers. Experimental and
observational studies were eligible for inclusion.
Results: Out of the 5791 studies retrieved, after excluding duplicates (n = 1050), conducting title/abstract

75 years or older (n=130)with limited life expectancy and polypharmacywere allocated to 2 groups [interven-
tion arm (deprescribing); and control arm (usual care)]. Deprescribing was performed with the aid of the
STOPPFrail tool. The mean number of inappropriate medications and monthly medication costs were signifi-
cantly lower in the intervention arm. No statistically significant differences were found in terms of unscheduled
hospital presentations, falls, fractures, mortality, and quality of life.
Conclusions: Despite the availability of several instruments to support deprescribing in patients with palliative
care needs, only 1 of them has undergone validation and robust assessment for effectiveness in clinical practice.
The STOPPFrail tool appears to reduce the number of inappropriatemedications for older peoplewith limited life
expectancy (and probably palliative care needs) and decrease themonthly costs of pharmacotherapy. Neverthe-
less, the impact on patient safety and humanistic outcomes remain unclear.
© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Published by Elsevier España, S.L.U. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Instrumentos validados de desprescripción de medicamentos para los pacientes que
reciben cuidados paliativos: una revisión sistemática

r e s u m e n
Palabras clave:
 Objetivo: Los pacientes con enfermedades terminales son propensos a la polifarmacia innecesaria. Las
herramientas de desprescripción pueden contribuir a minimizar los resultados negativos. Por lo tanto, los
objetivos del estudio fueron identificar instrumentos validados para la desprescripción de medicamentos
inapropiados en pacientes con necesidades de cuidados paliativos y evaluar el impacto en los resultados clínicos,
humanísticos y económicos.
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Métodos: Se realizó una revisión sistemática en las bases de datos LILACS, PUBMED, EMBASE, COCHRANE yWEB
OFSCIENCE (hastamayode2021). Se realizó unabúsquedamanual en las referencias de los artículos incluidos. La
selección, elegibilidad, extracción y evaluación del riesgo de sesgo se llevaron a cabo por dos investigadores
independientes. Se aceptó la inclusión de estudios observacionales y experimentales.
Resultados: De los 5791 estudios recuperados, después de excluir duplicados (n= 1050), realizar la selección de
títulos/resúmenes (n= 4741) y la lectura completa (n= 41), solo un estudio cumplió con los criterios de inclu-
sión. En este estudio incluido, se realizó un ensayo controlado aleatorizado, quemostró un alto nivel de riesgo de
sesgo en general. A los adultos de 75 años o más (n= 130) con esperanza de vida limitada y polifarmacia se les
asignarondos grupos [grupo de intervención (desprescripción) y grupode control (atención habitual)]. Se realizó
la desprescripción con la ayuda de la herramienta STOPPFrail. El número promedio de medicamentos
inapropiados y los costos mensuales de los medicamentos fueron significativamente más bajos en el grupo de
intervención. No se encontraron diferencias estadísticamente significativas en términos de presentaciones
hospitalarias no programadas, caídas, fracturas, mortalidad y calidad de vida.
Conclusiones: A pesar de la disponibilidad de varias herramientas para apoyar la deprescripción en pacientes con
necesidades de cuidados paliativos, solo una de ellas ha sido validada y evaluada de manera sólida en la práctica
clínica. La herramienta STOPPFrail parece reducir el número de medicamentos inapropiados en personas
mayores con esperanza de vida limitada (y probable necesidades de cuidados paliativos) y disminuir los costos
mensuales de la farmacoterapia. Sin embargo, el impacto en la seguridad del paciente y los resultados
humanísticos aún no está claro.

© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Impacts on pharmacy and clinical practice

1) There are few studies involving patients with palliative care needs
that have assessed the impact of deprescribing on clinical,
humanistic, and economic outcomes using validated instruments.

2) Deprescribing, using the STOPPFrail tool, contributed to a decrease in
the number of inappropriate medications prescribed and the
monthly cost of pharmacotherapy among patients with palliative
care needs. However, the impact on patient safety and humanistic
outcomes, such as quality of life, remains unclear.

3) It is necessary to conduct high-quality studies to assess the impact of
deprescribing inappropriate medicines with the aid of validated in-
struments in this population, regardless of illness, frailty, or age
group.

Introduction

Palliative care is defined as an approach that promotes quality of life
(QoL) for patients and their families in the face of diseases that threaten
the continuity of life. It focuses on the prevention and relief of suffering
through early identification, assessment, and impeccable treatment of
physical, psychosocial, and spiritual problems, including pain.1

Several studies have described the inadequate prescribing practices
for patients with advanced-stage diseases that pose a threat to their
continuity of life.2–4 The prescription of curative medication and/or pri-
mary or secondary prophylaxismay be inappropriate for patientswith a
limited life expectancy.5

Polypharmacy is frequent among patients receiving palliative care.6

In addition to medications prescribed to manage the signs and symp-
toms of a life-limiting condition, treatments for chronic diseases are
also prescribed,7 alongwithmedicines aimed at preventing the deterio-
ration or worsening of the clinical condition associated with underlying
comorbidities.2,8

In this context, managing pharmacotherapy poses a challenge for
healthcare professionals,2,7,9 as itmay contribute to the unsafe and inap-
propriate use of medications, increase the likelihood of clinically rele-
vant medication interactions,10 iatrogenic cascade,11 serious adverse
reactions,12–14 and a decline in QoL.13

Therefore, it is essential to consider the risk/benefit of pharmacolog-
ical treatment15 by reviewing the pharmacotherapy,16 in order to assess
its suitability based on the patient's prognosis, potential safety concerns,
therapeutic goals, and objectives.10
2

According to the World Health Organization, discontinuing, reduc-
ing, interrupting, or withdrawing medications should be considered
during the review of pharmacotherapy in order to manage polyphar-
macy and improve outcomes.16 This process is known as deprescribing,
which aims to minimize the medication burden in terms of dose, num-
ber, and frequency of medications administered, thereby preventing
adverse events and clinical deterioration.17

Deprescribing is a patient-centered approach to medicines
management.16 It is defined as a systematic process to identify and dis-
continue medications with the potential to cause harm to the patient.
This is donewhen the risk of using suchmedications outweigh the ben-
efit, taking into account individualized care based on therapeutic objec-
tives, functionality, life expectancy, values, and individual preferences.18

In palliative care, deprescribing can be applied to any patient, particu-
larly those with limited life expectancy.19

Unspecific or non-validated instruments have been used tomeasure
the impact of deprescribing in patients receiving palliative care,20 in-
cluding those with life-limiting illnesses,2 limited life expectancy, in
the final stage of life,21,22 frailty,23 or cancer24 diagnoses. As a result,
the impact of deprescribing remains unclear among patients in any
stage of illness with palliative care needs. Therefore, this study aims to
identify validated instruments for deprescribing inappropriate medica-
tions in patients with palliative care needs; and to assess the impact on
clinical, humanistic, and economic outcomes.

Methods

Systematic review protocol registration

The protocol for this systematic reviewwas registered in the Interna-
tional Prospective Register of Systematic Reviews (CRD42021270337)
and conducted in accordance with the recommendations of the
Cochrane Collaboration.25 The protocol report follows the guidelines of
the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA).26

Eligibility criteria

The inclusion and exclusion criteria for the studies were based on
the guiding question of the systematic review, which was formulated
using the PICO framework (population, intervention, comparator, and
outcome). Therefore, the inclusion criteria were as follows:

http://creativecommons.org/licenses/by-nc-nd/4.0/
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a) Population: Patients with palliative care needs, of any gender and
age, diagnosed with severe, incurable, or in an advanced stage (lim-
ited life expectancy b2 years or end of life) of disease, assisted at any
level of health care.

b) Intervention: Validated instruments/tools for deprescribing,
suspending, discontinuing, interrupting, or withdrawing non-
essential, inappropriate, unnecessary, or preventive medications.

c) Comparator: Usual care or no intervention.
d) Outcomes: Clinical (mortality, survival, adverse drug-related events,

number of inappropriate medications prescribed, number of medi-
cations deprescribed, functional capacity, frequency of hospital ad-
missions, emergency care, maintenance of adherence to
prescription); humanistic (satisfaction, QoL, and the experience/
perspective of patients, informal caregivers, or family members
about the availability or lack of deprescribe); and economic (from
the perspective of the health institution).

Observational studies were included, as well as clinical trials that
met the inclusion criteria . Editorials, comments, news, conference pro-
ceedings abstracts, qualitative studies, and data from theses and disser-
tations were excluded. Additionally, studies related to the validation of
instruments, those that did not use validated instruments for
deprescribing, and studies that solely evaluated the clinical, humanistic,
and economic outcomes without specifying the instrument used for
deprescribing were also excluded.

Information sources and search strategy

The search strategywas reviewed by a librarian (MS) and conducted
inonlinedatabases: LILACS, PUBMED, EMBASE, COCHRANE, andWEBOF
SCIENCE (see SupplementaryMaterial) from inception toMay 25, 2021,
with no restrictions. In addition, a manual search was performed in the
bibliographic references of eligible articles. Articles notwritten in Portu-
guese, English, or Spanish were excluded during the screening of titles
and abstracts, as well as during full reading. All identified references
were entered into Rayyan QCRI, an online tool for systematic reviews.27

Selection of articles and data collection process

Two independent reviewers (FKA, RPIN) screened titles and ab-
stracts to identify potentially eligible studies. Subsequently, the full
texts were independently evaluated for eligibility by the same re-
viewers (FKA, RPIN). It is important tohighlight that the assessment val-
idation of the instrument used to perform the deprescribing in patients
receiving palliative care was conducted during the full reading stage.

Any disagreements were resolved through discussion and consulta-
tion with 2 additional reviewers (MOBZ, FRV) when necessary.

Extraction and tabulation of data

Outcomes investigated: Mortality, survival, withdrawal-related ad-
verse medication events, adverse drug reaction, number of prescribed
inappropriate medications, number of medications deprescribed, func-
tional capacity, frequency of hospital admissions, emergency care,
maintenance of adherence to deprescribe, satisfaction, QoL, experi-
ences/perspectives of patients, informal caregivers, or family members
of the deprescribing process, and costs of deprescribing from the per-
spective of the health institution.

Two reviewers (FKA, RPIN) independently extracted data from the
included studiesusinga standardizedelectronicdata form. Theextracted
datawere then independently reviewedand checkedby a third reviewer
(FRV). The extracted variables included the characteristics of: (i) the
study (authors, year of publication, country, type of study, level of health
care, objectives, sample size); (ii) the patients (inclusion and exclusion
criteria, age, gender, serious disease (International Classification of Dis-
eases 10th Revision), incurable disease, disease in an advanced stage
3

that threatens the continuity of life, comorbidities, life expectancy);
and (iii) the instruments (method of development and validation,
name, type (if they help in the general deprescribing process or only in
a specific part, such as the detection of inappropriate medications), do-
mains); (iv) deprescribing process (duration, monitoring and mainte-
nance of adherence, health professionals involved); (v) control (no
intervention, type of usual care, monitoring); (vi) clinical outcomes
(total number of medications used, number of inappropriate medica-
tions, number of medications deprescribed, number of patients who
died, number of emergency room visits, number of patients who were
hospitalized, number of days the inappropriate medication remained
withoutbeingprescribed, statusof patient functional capacity, frequency
ofwithdrawal adverse events); (vii) humanistic outcomes (degree of pa-
tient, family or caregiver satisfaction; QoL score); and, (viii) economic
outcomes (direct costs related to medications and health team salary).

Bias risk assessment

Two reviewers (FKA, RPIN) independently and in duplicate assessed
the methodological quality of the included studies using the ROB-2
tool,28 following the guidance of the Cochrane Collaboration.25

Results

Results of the search

The results are summarized in a PRISMA diagram (Fig. 1). Out of the
5791 articles initially retrieved, 4741 unique references remained after
removing duplicates. These references were screened based on title
and abstract, resulting in 41 full-text articles assessed for eligibility. Fi-
nally, 1 article29 was included in the review (Fig. 1). Three studies
were excluded30–32 because the authors did not use a validated instru-
ment for deprescribing in palliative care (Table 1).

Included study

One study that utilized a validated instrument for deprescribingwas
included in our review. Curtin et al.29 conducted a parallel-group, un-
blinded, randomized pragmatic clinical trial in 2 acute hospitals in
Ireland. The aim of the study was to examine whether deprescribing
guided by The Screening Tool of Older Persons' Potentially Inappropri-
ate Prescriptions (STOPPFrail tool) could reduce the number of medica-
tions taken by older people with probable palliative care needs
compared to usual pharmaceutical care alone. A proxy for palliative
care needs was taken from the use of what is referred to as the surprise
question asked of clinicians, “Would I be surprised if this patient died in
the next 12months?”. The secondary objectives of the studywere to de-
termine the effect of this intervention on unscheduled hospital admis-
sions, falls, fractures, antipsychotic prescribing, monthly medication
costs, QoL, and mortality.

Participants

Eligible participants were frail older adults (aged ≥75 years) with
polypharmacy and limited life expectancy, requiring nursing home
care, who were admitted from the community with acute unselected
medical or surgical illnesses to 2 acute hospitals in Ireland.

Intervention

Participants were randomized in a 1:1 ratio to receive either usual
pharmaceutical care (i.e., care provided by hospital physician and phar-
macists) or usual pharmaceutical care supplemented by individualized
STOPPFrail-guided deprescribing. The interventionwas applied at a sin-
gle time point during the patient's hospital admission at the time of trial
enrollment (3 months).



Fig. 1. Review flow diagram.
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The groupswere homogeneous at baseline in terms of age (P= .24),
sex (P= .59), cognitive impairments (P= .67), functional impairments
(P=.63), comorbidities (P = .21), and prescribed medications (P =
.28), except for the use of analgesics (P = .03). The most prevalent
health conditions among the groups were dementia, atrial fibrillation,
osteoporosis, and chronic kidney disease.

Primary outcome

Data from 98 randomized participants [Intervention arm (n = 51)
and Control arm (n = 47)] were available for analysis regarding the
number of prescribed medications. After 3 months of follow-up, the in-
tervention arm showed a lower mean number of prescribed medica-
tions compared to the control arm (Table 2).
Table 1
Non-validated deprescribing instruments for patients receiving palliative care.

Author (year) Country Design of the study Deprescribin

Wilder-Smith et al. (2019)30 USA Retrospective cross-sectional Structured j
Li et al. (2021)31 Canada Retrospective chart review The authors

Basri et al. (2018)32 USA Retrospective review
PhARMD to
intervention

4

Secondary outcomes

No significant statistical difference was observed in mortality [Inter-
vention arm (n = 65) and Control arm (n = 65); RR = 0.67 (95% CI
0.35–1.27), P = .22]. Survival, withdrawal-related adverse medication
events, and adverse drug-related events were not reported.

No statistically significant differences were found for patient-related
outcomes such as emergency department presentations (not admitted)
(P= .72), unplanned hospital admissions (P= .27), unscheduledmed-
ical reviews by GPs (P = .82), falls (P = .75), fractures (P = .18), anti-
psychotic dose reduction (P = .85), or discontinuation (P = .15).

QoL was assessed with the aid of 2 instruments (ICECAP-O and
QUALIDEM). At baseline, no statistically significant differences were ob-
served. After themonitoring, the authors noted a deterioration in QoL in
g method

udgment review with non-validated instrument [escalation/limitation plan (TELP)]
developed a list of medications possible to be deprescribed which was not validated.
ol, which intended to capture clinical pharmacy
s related to pharmaceutical care.



Table 2
The mean difference in the number of medicines prescribed and the monthly medication costs after 3 months of follow-up (n = 98).

Mean (±SD) Baseline Change after 3 months Difference±SD (IC 95%) P-value

Intervention (n = 51) Control (n = 47) Intervention (n = 51) Control (n = 47)

Medicines prescribed 11.5 (2.7) 10.9 (3.6) −2.61 (2.73) −0.36 (2.60) 2.25 ± 0.54 (1.8–3.32) P b .001
Monthly costs Dollar $ 267.04 (117.21) 250.56 (140.64) −74.97 (148.32) −13.22 (110.40) 61.74 ± 26.60 (8.95–114.53) P = .02
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both groups, but the mean change did not show a statistical difference
[ICECAP-O: Intervention arm (n = 21) and Control arm (n = 29), P =
.17; QUALIDEM: Intervention arm (n = 37) and Control arm (n =
38), P = .60].

Regarding the economic impact of deprescribing, there was no sta-
tistically significant difference in the extrapolated mean (SD) monthly
medication costs between the Intervention and Control arms
(Table 2). However, at the 3-month follow-up, the Intervention group
showed a significantly lower mean change in monthly medication
costs compared to the control group (Table 2).

The study did not report on functional capacity, frequency of hospi-
tal admissions, maintenance of adherence to deprescription, or the ex-
periences/perspectives of patients, informal caregivers, or family
members regarding the deprescribing process.

Risk of bias in the included study

The studywas vulnerable to bias due to the small sample size, poten-
tial confounding factors, and outcome assessment. Additionally, the
study was rated as having a critical level of risk of bias on 2 criteria
(Fig. 2).

Discussion

There was 1 study that assessed the impact of deprescribing on clin-
ical, humanistic, and economic outcomes using a validated instrument
for patients a limited life expectancy. Nonetheless, considering the lim-
itations of our study, it seems that deprescribing using the STOPPFrail
tool appeared to contribute to a decrease in the number of inappropri-
ate medications prescribed and the monthly cost of pharmacotherapy.
However, no significant impact was observed on QoL or patient safety.

According to Tjia et al.,33 the best definition of deprescribing in pal-
liative care is “the systematic process of identifying and discontinuing
medications in instances in which existing or potential harms outweigh
existing or potential benefits within the context of an individual
patient's care goals, current level of functioning, life expectancy, values
and preferences”. However, decision-making can be challenging due to
time constraints for health professionals,15 ethical considerations,
prognosis,34 and lack of explicit guidance.15 Consequently, the most
commonly used tool to assess the appropriateness of pharmacotherapy
prescribed for patients in palliative care is the American Geriatric Asso-
ciation (AGS) Beer's criteria.20

It is important to highlight that medication appropriateness contrib-
utes to achieving the goal of improving QoL and patient safety.35 There
are 2 approaches to achieving this: with the aid of implicit and/or
Fig. 2. Risk bias assessmen
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explicit criteria.33 When it comes to explicit criteria, which involve
lists of potentially inappropriate medications, the use of non-validated
tools for those with life-limiting illnesses may lead to misclassifying es-
sential medications as unnecessary. This misclassification can occur
whenmedications aremistakenly perceived as lacking indication, effec-
tiveness, or being used for prolonged durations, even though they are
appropriate for managing and controlling signs and symptoms.20

In this context, STOPPFrail could offer non-specialist physicianswith
explicit criteria and time-efficient guidance for deprescribing inappro-
priate medications for patients with palliative care needs.34 The tool
was initially developed based on clinical experience, literature review,
and a Delphi consensus process. It consists of 27 medications that are
potentially inappropriate for frail older patients with limited life expec-
tancy. To meet the inclusion criteria, patients must fulfill the following
conditions: end-stage irreversible pathology, poor 1-year survival prog-
nosis, severe functional or cognitive impairment, and prioritization of
symptom control over disease progression prevention.36 Studies have
demonstrated that STOPPFrail-guided deprescribing decisions generally
align with gold-standard methods, including assessments by
geriatricians,37 general physicians, and clinical pharmacologists.34 Addi-
tionally, there was no statistically significant difference in deprescribing
performance between STOPPFrail and OncPal,38 a tool developed to
support deprescribing of inappropriate medications for oncological pa-
tients transitioning from curative to palliative care, when applied to an
unselected palliative population (beyond the original inclusion criteria,
for instance frail and oncologic patients).34 This finding suggests the po-
tential interchangeability of the tools regardless of the life-limiting
condition.

Despite thementioned advantages of STOPPFrail, the study included
in our systematic review did not observe improvements in QoL and pa-
tient safety.29 The lack of evidence regarding QoL improvement may be
influenced by the characteristics of the instruments used in the study,
namely QUALIDEM (which was developed for individuals with demen-
tia in residential settings),39 and the ICEpop CAPability measure for
Older people (ICECAP-O) (which focuses on overall QoL rather than spe-
cific health-related factors and is intended for decision-making across
health and social care).40

Moreover, to ensure the deprescribing process is as safe and optimal
as possible, without negatively affecting theQoL of the patient, it is pref-
erable to conduct it in agreement with the patient and/or their
relatives.41 Older people with limited life expectancy are willing to dis-
cuss the risks and benefits associated with deprescribing before making
a decision to reduce their number ofmedications.42 In particular, engag-
ing in discussions with patients or their surrogates about which risks
the patient would find acceptable in relation to the potential benefits
t, according to ROB-2.
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of medication cessation appears to be an important step. Deprescribing
medications raises ethical dilemmas that can be challenging to
resolve.43 Therefore, shared decision-making that considers the prefer-
ences of the patient, family, and/or caregivers could help achieve better
clinical and humanistic outcomes.

To incorporate the values and preferences of patients, family, and/or
caregivers into the deprescribing process, an updated version of
STOPPFrail was developed.44 STOPPFrail version 2 includes practical
methods for identifying older individuals approaching the end of life,
such as those with activities of daily living dependency, severe chronic
disease, terminal illness, severe irreversible frailty, and a life expectancy
of ≤12months. Additionally, new criteria were added for antihyperten-
sive therapies and vitamins, expanding the validated 27 criteria from
version 1 to include 8 additional criteria.44 Further studies are needed
to assess the impact of the new version on humanistic outcomes.

Cost assessment following deprescribing is rarely performed, and if
conducted, studies often consider the perspective of the healthcare sys-
tem (i.e. costs for the insitution which provides healthcare assistance),
resulting in heterogeneous data.35 Our findings align with existing
literature,35 as we found one source of evidence demonstrating that
deprescribing reduces the monthly costs of unnecessary
pharmacotherapy.29 However, it is important to note that the economic
impact is not fully understood, as the authors in this study only consid-
ered direct costs associated with medications. Similarly, the impact on
patient safety could not be fully analyzed, as the authors were unable
to detect withdrawal symptoms or adverse drug reactions. Therefore,
these findings emphasize the need for higher-quality studies to assess
the impact of deprescribing in older patients with palliative care needs.

Strengths and limitations

Our search strategymay have limitations. For pragmatic reasons, we
excluded studies that did not report using non-Roman characters, and
we did not extract data from otherwise eligible trial database registries.
Furthermore, due to the small sample size and absence of a validated
tool for palliative care, we cannot definitively confirm that
deprescribing improves clinical, humanist, and economic outcomes.

Reservations for the tool's application in clinical practice is another
hypothesis that could explain the lack of evidence found in our system-
atic review. During the screening and eligibility assessment, most stud-
ies were excluded because the authors did not recommend the
discontinuation, tapering/reduction, or switching of medications for pa-
tients with life-limiting illnesses. Additionally, some authors aimed to
develop instruments or protocols for guiding the identification of poten-
tially inappropriate medication in various conditions, including both
cancer and non-cancer patients.11,35,42–47

Therefore, it is justified why our systematic review did not include
tools and/or evidence-based guidelines in the literature for
deprescribing proton pump inhibitors,42 antihyperglycemic agents,43

and antipsychotics,44 as well as instruments developed specifically for
patients diagnosed with neoplasm (OncPal),38 dementia,48 advanced
disease,49 or those in the end-of-life stage.11,50 These guidelines aimed
to identify potentially inappropriate medications; however,
deprescribing was not carried out.

Moreover, our findings must be carefully interpreted; it is only pos-
sible to infer participants in the included study may have had palliative
care needs based on a clinician-reported perception to the 'surprise'
question, "Would I be surprised if this patient died in the next 12
months?". A recent systematic review and meta-analyses indicates the
'surprise' question has reasonable accuracy and is an appropriate
screening tool to identify patients that could benefit from advance
care planning.51 Consequently, this underscores theneed for prioritising
the validation of describing tools specifically for populations with palli-
ative care needs.

However, our study has strengths as it employed robust methods to
identify relevant studies, extract data, and identify validated
6

deprescribing tools for palliative care patients. Furthermore, our sys-
tematic review allowed us to conclude the following: (i) there are sev-
eral tools for deprescribing inappropriate medications in both
oncological and non-oncological patients; (ii) the impact on clinical, hu-
manistic, and economic outcomes hasmainly been studied in older peo-
ple with palliative care needs residing in high-income countries, where
patient participation in decision-makingwas limited; (iii) indirect costs
associated with discontinued medications were not analyzed; (iv) QoL
was evaluated with the aid of instruments not specifically designed
for patients with palliative care needs; and (v) clinical outcomes were
not adequately analyzed.

Conclusion

Despite the availability of several instruments to support
deprescribing in patients with probable palliative care needs, only 1 of
them has undergone validation and robust assessment for effectiveness
in clinical practice. The STOPPFrail tool appears to reduce the number
of inappropriate medications for older people with probable palliative
care needs and decrease monthly pharmacotherapy costs. However, the
impact on patient safety and humanistic outcomes remain unclear.
There is a need for high-quality studies to evaluate the effects of
deprescribing of inappropriate medications with the aid of validated in-
struments for patients with palliative care needs, regardless of their ill-
ness, frailty, or age group.

Funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

CRediT authorship contribution statement

Frangie Kallas de Andrade: Investigation, Formal analysis, Writing
– original draft, Visualization, Writing – review & editing. Raziel
Prado Ignacio Nunes: Investigation, Formal analysis, Writing – original
draft, Visualization, Writing – review & editing. Maria Olívia Barboza
Zanetti: Conceptualization, Methodology, Formal analysis, Supervision,
Writing – original draft, Visualization, Writing – review & editing.
Ariane Cristina Barboza Zanetti: Conceptualization, Methodology, Vi-
sualization, Writing – review & editing. Márcia dos Santos:Methodol-
ogy, Visualization, Writing – review & editing. Alan Maicon de
Oliveira: Methodology, Visualization, Writing – review & editing.
Andrew Carson-Stevens: Conceptualization, Methodology, Visualiza-
tion,Writing– review& editing. LeonardoRégis Leira Pereira: Concep-
tualization, Methodology, Supervision, Writing – original draft,
Visualization, Writing – review & editing. Fabiana Rossi Varallo: Con-
ceptualization, Methodology, Formal analysis, Supervision, Writing –
original draft, Visualization, Project administration, Writing – review &
editing.

Data availability

The datasets generated during and/or analyzed during the current
study are available from the corresponding author on reasonable
request.

Declaration of Competing Interest

The authors have no relevant financial or non-financial interests to
disclose.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.farma.2023.08.004.

https://doi.org/10.1016/j.farma.2023.08.004
https://doi.org/10.1016/j.farma.2023.08.004


F.K. de Andrade, R.P.I. Nunes, M.O.B. Zanetti et al. Farmacia Hospitalaria xxx (xxxx) xxx–xxx

ARTICLE IN PRESSG Model
FARMA-352; No. of Pages 7
References

1. World Health Organization (WHO). National Cancer Control Programmes: Policies
and Managerial Guidelines [Internet] 2nd ed. Geneva: WHO; 2002 [cited 2021 Dec
03]. Available from: https://apps.who.int/iris/handle/10665/42494.

2. Todd A, HusbandA, Andrew I, Pearson SA, Lindsey L, Holmes H. Inappropriate prescrib-
ing of preventativemedication in patientswith life-limiting illness: a systematic review.
BMJ Support Palliat Care. 2017 Jun;7(2):113–21. doi: 10.1136/bmjspcare-2015-000941.

3. Williams BR, Amos Bailey F, Kvale E, Steil N, Goode PS, Kennedy RE, et al. Continua-
tion of non-essential medications in actively dying hospitalised patients. BMJ
Support Palliat Care. 2017 Dec;7(4):450–7. doi: 10.1136/bmjspcare-2016-001229.

4. Poudel A, Yates P, Rowett D, Nissen LM. Use of preventivemedication in patients with
limited life expectancy: a systematic review. J Pain Symptom Manage. 2017 Jun;53
(6):1097–110 e1: https://doi.org/10.1016/j.jpainsymman.2016.12.350.

5. McLean S, Sheehy-Skeffington B, O'Leary N, O'Gorman A. Pharmacological manage-
ment of co-morbid conditions at the end of life: is less more? Ir J Med Sci. 2013
Mar;182(1):107–12. doi: 10.1007/s11845-012-0841-6.

6. Scullion L, Dodds H, Liu Q, HuntME, Gordon S, Todd A. Medication use in the last year
of life: a cross-sectional hospice study. BMJ Support Palliat Care. 2022 Dec;12(e6):
e740–3. doi: 10.1136/bmjspcare-2019-002101.

7. Duncan I, Maxwell TL, Huynh N, Todd M. Polypharmacy, medication possession, and
deprescribing of potentially non-beneficial drugs in hospice patients. Am J Hosp
Palliat Care. 2020 Dec;37(12):1076–85. doi: 10.1177/1049909120939091.

8. Narayan SW, Nishtala PS. Discontinuation of preventive medicines in older people
with limited life expectancy: a systematic review. Drugs Aging. 2017 Oct;34(10):
767–76. doi: 10.1007/s40266-017-0487-1.

9. Geppetti P, Benemei S. Pain treatment with opioids: achieving the minimal effective
and the minimal interacting dose. Clin Drug Investig. 2009;29(Suppl 1):3–16. doi:
10.2165/0044011-200929001-00002.

10. Todd A, Nazar H, Pearson H, Andrew L, Baker L, Husband A. Inappropriate prescribing
in patients accessing specialist palliative day care services. Int J Clin Pharmacol. 2014
Jun;36(3):535–43. doi: 10.1007/s11096-014-9932-y.

11. Morin L, LarocheML, Vetrano DL, Fastbom J, Johnell K. Adequate, questionable, and in-
adequate drug prescribing for older adults at the end of life: a European expert consen-
sus. Eur J Clin Pharmacol. 2018Oct;74(10):1333–42. doi: 10.1007/s00228-018-2507-4.

12. Potosek J, Curry M, Buss M, Chittenden E. Integration of palliative care in end-stage
liver disease and liver transplantation. J Palliat Med. 2014 Nov;17(11):1271–7. doi:
10.1089/jpm.2013.0167.

13. Schenker Y, Park SY, Jeong K, Pruskowski J, Kavalieratos D, Resick J, et al. Associations
between polypharmacy, symptom burden, and quality of life in patients with
advanced, life-limiting illness. J Gen Intern Med. 2019 Apr;34(4):559–66. doi:
10.1007/s11606-019-04837-7.

14. Weir MR, Fink JC. Safety of medical therapy in patients with chronic kidney disease
and end-stage renal disease. Curr Opin Nephrol Hypertens. 2014 May;23(3):306–
13. doi: 10.1097/01.mnh.0000444912.40418.45.

15. Paque K, Elseviers M, Vander Stichele R, Pardon K, Vinkeroye C, Deliens L, et al.
Balancing medication use in nursing home residents with life-limiting disease. Eur
J Clin Pharmacol. 2019 Jul;75(7):969–77. doi: 10.1007/s00228-019-02649-6.

16. World Health Organization (WHO). Medication Safety in Polypharmacy [Internet].
Geneva: WHO; 2019 [cited 2021 Dec 15]. Available from: https://www.who.int/pub-
lications/i/item/WHO-UHC-SDS-2019.11.

17. Duerden M, Avery T, Payne R. Polypharmacy and Medicines Optimization: Making It
Safe and Sound. London: The King's Fund; 2013.

18. Scott IA, Hilmer SN, Reeve E, Potter K, Le Couteur D, Rigby D, et al. Reducing inappro-
priate polypharmacy: the process of deprescribing. JAMA Intern Med. 2015 May;175
(5):827–34. doi: 10.1001/jamainternmed.2015.0324.

19. Holmes HM, Hayley DC, Alexander GC, Sachs GA. Reconsidering medication appro-
priateness for patients late in life. Arch Intern Med. 2006 Mar 27;166(6):605–9.
doi: 10.1001/archinte.166.6.605.

20. Cadogan CA, Murphy M, Boland M, Bennett K, McLean S, Hughes C. Prescribing prac-
tices, patterns, and potential harms in patients receiving palliative care: a systematic
scoping review. Explor Res Clin Soc Pharm. 2021 Jul 23;3:100050. doi: 10.1016/j.
rcsop.2021.100050.

21. Cardona M, Stehlik P, Fawzy P, Byambasuren O, Anderson J, Clark J, Sun S, Scott I.
Effectiveness and sustainability of deprescribing for hospitalized older patients near
end of life: a systematic review. Expert Opin Drug Saf. 2021 Jan;20(1):81–91. doi:
10.1080/14740338.2021.1853704.

22. Shrestha S, Poudel A, Steadman K, Nissen L. Outcomes of deprescribing interventions
in older patients with life-limiting illness and limited life expectancy: a systematic
review. Br J Clin Pharmacol. 2020 Oct;86(10):1931–45. doi: 10.1111/bcp.14113.

23. Ibrahim K, Cox NJ, Stevenson JM, Lim S, Fraser SDS, Roberts HC. A systematic review
of the evidence for deprescribing interventions among older people living with
frailty. BMC Geriatr. 2021 Apr 17;21(1):258. doi: 10.1186/s12877-021-02208-8.

24. Lindsay J, Dooley M, Martin J, Fay M, Kearney A, Barras M. Reducing potentially inap-
propriatemedications in palliative cancer patients: evidence to support deprescribing
approaches. Support Care Cancer. 2014 Apr;22(4):1113–9. doi: 10.1007/s00520-013-
2098-7.

25. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page M, et al. Cochrane Hand-
book for Systematic Reviews of Interventions version 6.2 (updated February 2021)
[Internet]. Cochrane; 2021 [cited 2021 Oct 13]. Available from: https://training.
cochrane.org/handbook/archive/v6.2.
7

26. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews.
BMJ. 2021 Mar 29;372:n71. doi: 10.1136/bmj.n71.

27. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and mobile
app for systematic reviews. Syst Rev. 2016 Dec 5;5(1):210. doi: 10.1186/s13643-
016-0384-4.

28. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2: a
revised tool for assessing risk of bias in randomised trials. BMJ. 2019 Aug 28;366:
l4898. doi: 10.1136/bmj.l4898.

29. Curtin D, Jennings E, Daunt R, Curtin S, Randles M, Gallagher P, et al. Deprescribing in
older people approaching end of life: a randomized controlled trial using STOPPFrail
criteria. J Am Geriatr Soc. 2020 Apr;68(4):762–9. doi: 10.1111/jgs.16278.

30. Wilder-Smith A, Gillespie T, Taylor DR. Antimicrobial use and misuse at the end of
life: a retrospective analysis of a treatment escalation/limitation plan. J R Coll Physi-
cians Edinb. 2019 Sep;49(3):188–92.

31. Li Y, Whelan CM, Husain AF. Deprescribing in the home palliative setting. J Palliat
Med. 2021 Jul;24(7):1030–5.

32. Basri DS, DiScala SL, Brooks AT, Vartan CM, Silverman MA, Quellhorst J. Analysis of
inpatient hospice pharmacist interventions within a veterans affairs medical center.
J Pain Palliat Care Pharmacother. 2018 Dec;32(4):240–7.

33. Tjia J, KarakidaM, AlcuskyM, Furuno JP. Perspectives ondeprescribing in palliative care.
ExpertRevClinPharmacol. 2023;16(5):411–21. doi: 10.1080/17512433.2023.2197592.

34. McNeill R, Hanger HC, Chieng J, Chin P. Polypharmacy in palliative care: two
deprescribing tools compared with a clinical review. J Palliat Med. 2021;24(5):
661–7. doi: 10.1089/jpm.2020.0225.

35. Tjia J, Lund JL, Mack DS, Mbrah A, Yuan Y, Chen Q, Osundolire S, McDermott CL. Meth-
odological challenges for epidemiologic studies of deprescribing at the end of life.
Curr Epidemiol Rep. 2021;8(3):116–29. doi: 10.1007/s40471-021-00264-7.

36. Lavan AH, Gallagher P, Parsons C, O'Mahony D. STOPPFrail (Screening Tool of Older
Persons Prescriptions in Frail adults with limited life expectancy): consensus valida-
tion. Age Ageing. 2017 Jul 1;46(4):600–7. doi: 10.1093/ageing/afx005.

37. Curtin D, Dukelow T, James K, O'Donnell D, O'Mahony D, Gallagher P. Deprescribing
in multi-morbid older people with polypharmacy: agreement between STOPPFrail
explicit criteria and gold standard deprescribing using 100 standardized clinical
cases. Eur J Clin Pharmacol. 2019;75:427–32.

38. Lindsay J, Dooley M, Martin J, Fay M, Kearney A, Khatun M, et al. The development
and evaluation of an oncological palliative care deprescribing guideline: the 'OncPal
deprescribing guideline'. Support Care Cancer. 2015 Jan;23(1):71–8. doi: 10.1007/
s00520-014-2322-0.

39. Ettema TP, Dröes RM, de Lange J, Mellenbergh GJ, Ribbe MW. QUALIDEM: develop-
ment and evaluation of a dementia specific quality of life instrument. Scalability,
reliability and internal structure. Int J Geriatr Psychiatry. 2007 Jun;22(6):549–56.
doi: 10.1002/gps.1713 PMID: 17152121.

40. Coast J, Flynn TN, Natarajan L, Sproston K, Lewis J, Louviere JJ, et al. Valuing the
ICECAP capability index for older people. Soc Sci Med. 2008 Sep;67(5):874–82.
doi: 10.1016/j.socscimed.2008.05.015.

41. Hedman C, Frisk G, Björkhem-Bergman L. Deprescribing in palliative cancer care. Life
(Basel). 2022 Apr 20;12(5):613. doi: 10.3390/life12050613.

42. Burghle A, Lundby C, Ryg J, Søndergaard J, Pottegård A, Nielsen D, et al. Attitudes
towards deprescribing among older adults with limited life expectancy and their rel-
atives: a systematic review. Drugs Aging. 2020 Jul;37(7):503–20. doi: 10.1007/
s40266-020-00774-x.

43. Reeve E, Denig P, Hilmer SN, TerMeulen R. The ethics of deprescribing in older adults.
J Bioeth Inq. 2016 Dec;13(4):581–90. doi: 10.1007/s11673-016-9736-y.

44. Curtin D, Gallagher P, O'Mahony D. Deprescribing in older people approaching end-
of-life: development and validation of STOPPFrail version 2. Age Ageing. 2021;50
(2):465–71. doi: 10.1093/ageing/afaa159.

45. Farrell B, Pottie K, Thompson W, Boghossian T, Pizzola L, Rashid FJ, et al.
Deprescribing proton pump inhibitors: evidence-based clinical practice guideline.
Can Fam Physician. 2017 May;63(5):354–64.

46. Farrell B, Black C, Thompson W, McCarthy L, Rojas-Fernandez C, Lochnan H, et al.
Deprescribing antihyperglycemic agents in older persons: evidence-based clinical
practice guideline. Can Fam Physician. 2017 Nov;63(11):832–43.

47. Bjerre LM, Farrell B, HogelM, Graham L, Lemay G,McCarthy L, et al. Deprescribing an-
tipsychotics for behavioural and psychological symptoms of dementia and insomnia:
evidence-based clinical practice guideline. Can Fam Physician. 2018 Jan;64(1):17–27.

48. Holmes HM, Sachs GA, Shega JW, Hougham GW, Cox Hayley D, Dale W. Integrating
palliative medicine into the care of persons with advanced dementia: identifying ap-
propriate medication use. J Am Geriatr Soc. 2008 Jul;56(7):1306–11. doi: 10.1111/
j.1532-5415.2008.01741.x.

49. Huisman BAA, Geijteman ECT, Dees MK, van Zuylen L, van der Heide A, Perez RSGM.
Better drug use in advanced disease: an international Delphi study. BMJ Support
Palliat Care. 2018 Nov 15 doi: 10.1136/bmjspcare-2018-001623 bmjspcare-2018-
001623.

50. Shrestha S, Poudel A, Steadman KJ, Nissen LM. Deprescribing tool for use in older
Australians with life-limiting illnesses and limited life expectancy: a modified-
Delphi study protocol. BMJ Open. 2021 Apr 1;11:e043766.

51. Lummel EV, Ietswaard L, Zuithoff NP, Tjan DH, van Delden JJ. The utility of the sur-
prise question: A useful tool for identifying patients nearing the last phase of life?
A systematic review and meta-analysis. Palliative Medicine. 2022;36(7):1023–46.
doi: 10.1177/02692163221099116.

https://apps.who.int/iris/handle/10665/42494
https://doi.org/10.1016/j.jpainsymman.2016.12.350
https://www.who.int/publications/i/item/WHO-UHC-SDS-2019.11
https://www.who.int/publications/i/item/WHO-UHC-SDS-2019.11
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0085
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0085
https://training.cochrane.org/handbook/archive/v6.2
https://training.cochrane.org/handbook/archive/v6.2
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0150
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0150
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0150
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0155
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0155
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0160
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0160
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0160
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0185
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0185
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0185
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0185
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0225
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0225
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0225
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0230
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0230
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0230
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0235
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0235
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0235
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0250
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0250
http://refhub.elsevier.com/S1130-6343(23)00125-3/rf0250

	Validated medication deprescribing instruments for patients with palliative care needs a systematic review
	Impacts on pharmacy and clinical practice
	Introduction
	Methods
	Systematic review protocol registration
	Eligibility criteria
	Information sources and search strategy
	Selection of articles and data collection process
	Extraction and tabulation of data
	Bias risk assessment

	Results
	Results of the search
	Included study
	Participants
	Intervention
	Primary outcome
	Secondary outcomes
	Risk of bias in the included study

	Discussion
	Strengths and limitations

	Conclusion
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Appendix A. Supplementary data
	References




