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Abstract

Medication use in older adults receiving palliative and supportive care presents a decision problem that cannot
be resolved by medication count, potentially inappropriate medication criteria, or deprescribing targets alone.
Therapeutic benefit may diminish as prognosis, goals of care, functional reserve, treatment burden, and
monitoring capacity change, yet medication withdrawal can also create harm when effective symptom control,
prevention of near-term complications, or correction of therapeutic underuse remains clinically important. This
conceptual article develops a clinical pharmacotherapy decision framework that integrates goals of care,
prognosis and time-to-benefit, medication benefit-burden balance, patient-level determinants, medication-
level determinants, clinician judgment, organizational capacity, and surveillance for medication-related harm.
The framework treats continuation, initiation, modification, simplification, intensified monitoring, and
deprescribing as alternative optimization responses rather than assuming that medication reduction is the
preferred endpoint. Particular attention is given to potentially inappropriate prescribing, drug—drug
interactions, prescribing cascades, medication discrepancies, administration complexity, therapeutic failure,
and the division of responsibility among pharmacists, physicians, and nurses. The central proposition is that
pharmacotherapy optimization in palliative and supportive care is a dynamic, context-sensitive process in
which the same medication may remain appropriate, require modification, or become inappropriate as patient
goals, prognosis, risk, and implementation conditions change. The framework therefore positions adverse drug
event prevention within repeated clinical reassessment rather than within medication reduction alone.
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Introduction

Polypharmacy is common in later life, but the clinical problem is not adequately represented by medication count
alone. A regimen containing many medicines may remain clinically coherent, whereas a shorter regimen may still
expose a patient to avoidable harm or fail to provide therapy that is needed [1-3].

This distinction becomes particularly important in palliative and supportive care. Palliative care is directed toward
the relief of serious health-related suffering and may coexist with disease-directed and preventive treatment rather
than beginning only when all active treatment has ceased [4, 5].

Limited life expectancy can alter the appropriateness of therapies whose benefits are delayed, burdens are
immediate, or monitoring requirements are substantial [6, 7]. This article addresses that problem through a clinical
pharmacotherapy decision framework in which medication-related risk is interpreted together with expected
benefit, goals of care, patient circumstances, professional judgment, and system capacity.
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Scope and conceptual approach

The framework uses pharmacotherapy optimization to denote the repeated process of determining whether an
existing or potential treatment should be continued, initiated, modified, simplified, substituted, more closely
monitored, or discontinued. Medication-related harm can arise from excessive treatment, inappropriate exposure,
interactions, administration problems, and monitoring failures, but it can also arise through therapeutic failure
when an indicated intervention is omitted, insufficiently used, poorly implemented, or prematurely withdrawn [8-
10].

This wider scope also places deprescribing within the continuum of good prescribing. The analytical task is
therefore not to identify medicines that can be stopped in isolation. It is to determine which action produces the
most defensible balance among expected benefit, medication-related risk, treatment workload, patient preferences,
and the conditions under which care can actually be delivered [11, 12].

The clinical problem of medication burden in advanced age

Medication burden encompasses more than the number of products prescribed. Explicit geriatric prescribing
criteria identify drug classes and drug—disease combinations that warrant avoidance, caution, dose adjustment, or
closer review in many older adults [13-15]. Population-level evidence also associates potentially inappropriate
medication exposure with adverse outcomes, including mortality risk, although these associations should not be
interpreted as proof that every listed medication produces harm in every patient [13, 16, 17].

Other pathways are less visible. Drug—drug interactions can alter exposure and contribute to adverse drug
reactions, but risk varies markedly by the interacting medicines and patient context. In one older inpatient
population, the overall association between severe interactions and adverse-drug-reaction admission was not
statistically definitive, while selected interaction classes showed substantially stronger relationships [18, 19]. This
heterogeneity argues against treating the presence of any interaction as equivalent to confirmed harm.
Prescribing cascades add a different mechanism. An adverse effect may be interpreted as a new clinical condition,
leading to another prescription rather than reconsideration of the precipitating medicine [20, 21]. Medication
burden can therefore accumulate through several mechanisms that require different responses: inappropriate
continuation, interaction risk, treatment complexity, prescribing cascades, and failure to provide necessary
therapy.

The distinctions that guide this article are summarized in Table 1. The table separates the object being judged
from the response that may follow, preventing medication burden, medication-related harm, and pharmacotherapy
optimization from being treated as interchangeable concepts.

Table 1. Differentiating the principal medication-decision constructs used in pharmacotherapy optimization
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Appropriate pharmacotherapy in this framework is defined by alignment rather than maximal treatment intensity.
This definition also recognizes therapeutic failure as a safety concern: avoiding inappropriate exposure is
insufficient if clinically important treatment is omitted.

Patient-priorities research demonstrates why this distinction matters. The value of this approach lies less in
producing a uniform reduction in medicines than in making medication decisions answerable to outcomes that
patients themselves consider important [22].

Implementation studies of Patient Priorities Care further show that “what matters” can be incorporated into real
clinical workflows across different settings [23, 24]. These findings do not establish that priority-based care
improves every outcome, but they support a central premise of the present framework: medication appropriateness
depends partly on whether treatment serves a patient-defined purpose.

Goals of care, prognosis, and time-to-benefit

Goals of care determine what pharmacotherapy is expected to accomplish. Symptom relief, maintenance of
function, avoidance of hospitalization, prevention of a near-term complication, or preservation of life may each
be prioritized differently. Prognosis modifies these goals by changing the time available for benefit to emerge and
the importance of immediate treatment burden.

Time-to-benefit research provides a useful conceptual example. Preventive interventions can require a substantial
interval before measurable benefit appears, as demonstrated in analyses of statin therapy for primary prevention
[25, 26]. The numerical estimate from one drug class cannot be transferred to all therapies, but the underlying
reasoning is broadly relevant: a treatment whose likely benefit occurs after the patient’s clinically meaningful
time horizon warrants different consideration from one that produces immediate symptom relief.

STOPPFrail was developed to make this reasoning more explicit in frail adults with limited life expectancy [27,
28]. Its later revision strengthened the patient-centered orientation of medication review near the end of life [29,
30]. Such tools can identify medicines that deserve reconsideration, but neither prognosis nor a deprescribing
criterion should function as an automatic stopping rule. Prognostic estimates are uncertain, goals may differ
among patients with similar disease trajectories, and some medicines retain substantial short-term value despite
limited life expectancy.

Medication benefit-burden balance

Benefit—burden assessment should consider both the probability and timing of benefit and the immediacy of
treatment costs. Burden may include adverse effects, interaction risk, administration difficulty, monitoring,
financial or caregiver workload, and interference with patient priorities. Benefit may include symptom relief,
prevention of a near-term event, preservation of function, or reduction of distress. A medicine can therefore remain
worthwhile despite some burden when the expected benefit is immediate and important.

Evidence on deprescribing outcomes reinforces the need for this balanced interpretation. Reviews of inpatient
medication review similarly report potentially favorable effects for selected outcomes while retaining important
heterogeneity and risk-of-bias concerns [30-32]. These findings do not weaken the rationale for deprescribing
when treatment is low value. They instead indicate that medication reduction should be justified by the patient-
specific relationship between benefit and burden rather than by an assumption that fewer medicines necessarily
produce better outcomes.

Patient-level determinants

Patient-level determinants influence both what should be done and what can realistically be done. Capacity to
adhere can also be altered by cognitive impairment, dexterity, swallowing difficulty, fatigue, health literacy,
caregiver availability, cost, and the number of daily medication tasks [33].

Qualitative evidence from deprescribing in older adults with diabetes illustrates how patients and clinicians may
interpret medication reduction differently, with concerns about disease control, future harm, and the meaning of
stopping long-standing treatment influencing decisions [34, 35]. These reactions are clinically relevant even when
the pharmacological rationale for change appears strong.

Shared decision-making interventions seek to make such preferences explicit rather than treating acceptance as
the final administrative step after a clinician has already chosen the treatment plan [36, 37]. Within this framework,
patient preference does not function as a fixed veto or automatic mandate. It is a determinant that must be
integrated with expected benefit, risk, feasibility, and decision-making capacity, and it should be revisited when
health status or goals change.

Medication-level determinants

Medication-level determinants describe properties of the treatment itself rather than characteristics of the patient.
Relevant dimensions include indication, expected onset of benefit, withdrawal risk, adverse-effect profile,
interaction potential, formulation, dosing frequency, monitoring requirements, cumulative anticholinergic or
sedative burden, and vulnerability to administration error.
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Regimen complexity is particularly important because burden may sometimes be reduced without discontinuing
clinically valuable therapy. The SIMPLER trial demonstrated that medication-administration schedules in
residential aged care can be simplified using a structured process [38].

Transitions of care create another medication-level vulnerability. Additions, omissions, and dose discrepancies
can emerge when older patients move between hospital, post-acute care, and home [39]. Such discrepancies may
reflect deliberate change, communication failure, or incomplete reconciliation. Their significance therefore
depends on clinical interpretation rather than counting discrepancies alone.

Clinician decision factors

Medication decisions are also shaped by professional judgment and the way recommendations are communicated
and acted upon. Clinicians vary in their estimation of treatment risk, confidence in prognosis, tolerance of
uncertainty, familiarity with deprescribing, and willingness to alter therapy initiated by another professional.
These factors can affect whether an identified medication problem results in action.

Evidence on pharmacist recommendations illustrates this dependency. Acceptance by prescribers varies according
to setting, recommendation characteristics, and the circumstances in which the recommendation is made [40].
Pharmacist review therefore creates an important source of medication expertise without eliminating the need for
clinical integration and shared responsibility.

Decision environments can also modify clinician behavior. Electronic health-record interventions that alter
defaults, prompts, or choice architecture have been tested as methods for increasing deprescribing activity in older
adults [41]. Such tools may improve the visibility of medication problems, but they cannot determine whether a
particular treatment remains appropriate for an individual patient. Their role is to support, not replace, judgment.

Organizational and system factors

Pharmacotherapy decisions occur within organizations that determine how information, responsibility, and
follow-up are distributed. Time pressure and limited access to pharmacists, nurses, geriatric expertise, or
palliative-care consultation can further restrict the range of actions that are practically available.
Medication-review evidence shows why organizational configuration matters. Reviews of interventions intended
to reduce readmission suggest that medication review alone does not reliably achieve the same effects as
multicomponent approaches incorporating additional transitional or follow-up support [42]. The implication is
not that medication review lacks value, but that identification of a medication problem and successful correction
are separate processes. An optimization framework must therefore include implementation capacity: who can
change the regimen, who monitors the consequences, how information is transferred, and whether reassessment
occurs after the decision.

Identification of potential medication-related harm

Potential medication-related harm should be identified through multiple channels rather than through a single list
of inappropriate medicines [43]. Contemporary geriatric medication-safety literature recognizes both excessive or
inappropriate exposure and underuse as clinically relevant quality problems [44]. Harm identification must
consequently ask two complementary questions: which current treatments may be causing or increasing risk, and
which clinically important treatment goals are not being adequately met?

Signals of possible harm include new symptoms temporally related to medication use, known high-risk exposures,
drug—drug or drug—disease interactions, abrupt changes after dose modification, prescribing cascades, treatment
duplication, medication discrepancies, administration difficulty, and failure to obtain required monitoring. None
of these signals establishes causality by itself. Each initiates further clinical interpretation.

Medication administration deserves particular attention because the act of delivering therapy is itself a safety
process. Mixed-methods evidence from aged-care facilities demonstrates the complexity of administration
workflows and the opportunities for error created by staffing, communication, interruptions, formulation
requirements, and resident-specific needs [45]. These observations make nursing and caregiver knowledge
important sources of medication-safety information.

Table 2 organizes these risks around the medication-level determinant, the contextual factor that modifies its
meaning, and the professional response needed before a safe optimization decision can be made.

Table 2. Interaction matrix for medication-level determinants, harm mechanisms, contextual modifiers, and
professional response
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. . Patient or e Optimization .
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Potentially ~ Adverse effect, disease _ _. - Pharmacist review; Continue with  New symptoms,
. - . -~ Frailty, comorbidity, S . e .
inappropriate aggravation, excessive . physician interpretation  justification, functional
. . organ function, g . .
exposure  sedation, bleeding, falls, and prescribing modify, substitute, change,
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Pharmacotherapy optimization logic

Identification of a medication problem is only the beginning of optimization. The next step is to determine which
response best addresses the problem without creating a new one. The available action set should therefore remain
wider than “continue versus stop.” A medicine may require continuation with closer surveillance, dose reduction,
substitution, simplification of administration, restoration after inappropriate omission, initiation of an indicated
treatment, or withdrawal.

Structured pharmacist-led review in frail nursing-home populations demonstrates how explicit medication criteria
can be converted into recommendations that are then interpreted and implemented with the prescribing clinician
[46]. A screening criterion may identify risk, but the final action depends on indication, current benefit, expected
future benefit, treatment burden, patient preference, withdrawal risk, and the capacity to monitor what happens
next.

The clinical logic can therefore be expressed as a conditional sequence. First, establish the medication’s current
purpose and whether that purpose remains relevant to the patient’s goals. Second, assess whether benefit is
occurring now or is reasonably expected within the patient’s clinical horizon. Third, identify medication-specific
harm, treatment workload, interaction risk, therapeutic failure, or implementation difficulty. Fourth, determine
whether the problem can be corrected while preserving useful treatment. Only then should continuation, initiation,
modification, simplification, intensified monitoring, substitution, or deprescribing be selected.

This logic is deliberately nonhierarchical: deprescribing does not occupy the final or preferred position. A drug
should be discontinued when withdrawal produces the strongest expected benefit-burden configuration, just as a
clinically necessary medicine should be maintained or initiated when doing so better serves current goals.
Pharmacotherapy optimization is therefore the repeated selection of the most defensible medication action under
changing clinical and care conditions.

Deprescribing as a component of optimization

Deprescribing represents one possible response when the balance between medication-related burden and
expected benefit has shifted. In this sense, deprescribing is a clinical intervention rather than a passive removal of
treatment.

Evidence from community and frail older-adult populations demonstrates that deprescribing interventions can
modify medication exposure and potentially inappropriate medication use, although effects vary according to
intervention design, population, medication class, and outcome assessed [47]. A reduction in pill burden may be
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valuable, but symptom recurrence, loss of disease control, withdrawal effects, or increased caregiver burden may
occur if the medication was providing meaningful benefit.

End-of-life prescribing provides a particularly important example of why deprescribing must remain connected
to optimization rather than treated as its endpoint. Research among patients receiving home-based hospice care
has identified both potentially inappropriate medications and prescribing omissions, demonstrating that
medication problems near the end of life can involve excessive treatment as well as insufficient treatment [48]. A
patient may require withdrawal of a preventive therapy with limited near-term value while simultaneously
requiring initiation or continuation of medication that improves comfort, function, or symptom control.
Therefore, deprescribing decisions should be evaluated through several questions: What purpose does the
medicine currently serve? Are there safer or less burdensome alternatives? These questions maintain deprescribing
as an important component of optimization while preventing it from becoming a substitute for individualized
pharmacotherapy assessment.

Adverse drug event prevention pathways

Adverse drug event prevention requires attention to the pathways through which medication-related harm
develops. Some pathways begin with the properties of a medicine itself, such as interaction potential or adverse-
effect burden. Others emerge through clinical processes, including incomplete reconciliation, prescribing
cascades, administration problems, or insufficient monitoring after medication changes.

Drug—drug interactions illustrate why prevention cannot rely solely on identifying whether a patient takes multiple
medicines. The clinical importance of an interaction depends on the specific agents involved, patient
characteristics, dose, duration, and physiological vulnerability [19]. Similarly, prescribing cascades require
recognition of temporal relationships between medication exposure and new symptoms rather than simply adding
treatments in response to each new clinical problem [20].

Transitions between care environments represent another prevention pathway. When medication information is
transferred inaccurately, unintended continuation, omission, duplication, or dose alteration may occur [39]. These
discrepancies require interpretation: some represent deliberate therapeutic changes, whereas others indicate
failures of communication or reconciliation.

Medication administration systems also influence safety. In aged-care environments, medication delivery depends
on workflow, staffing, communication, interruptions, formulation requirements, and resident-specific needs [45].
Prevention therefore extends beyond selecting the correct medicine. It includes ensuring that the medicine can be
delivered, monitored, and adjusted within the realities of the care environment.

The resulting prevention logic is multidimensional: reduce avoidable exposure when appropriate, preserve
necessary treatment, detect emerging harm early, clarify responsibility across professionals, and maintain
mechanisms for reassessment. Figure 1 presents this relationship architecture by linking medication-level
determinants, contextual modifiers, and prevention pathways.
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Figure 1. Multilevel pharmacotherapy optimization pathways linking medication determinants, clinical
context, and adverse drug event prevention
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Nursing surveillance and early recognition

Medication safety in palliative and supportive care depends partly on the ability to recognize meaningful changes
after treatment decisions are made. Nurses frequently observe patients over time and may identify symptom
changes, functional decline, adverse effects, administration difficulties, or deviations between prescribed and
actual medication use.

Palliative nursing competencies include assessment, communication, coordination, symptom recognition, and
collaboration across professional roles [49]. These functions are particularly relevant when medication effects
cannot be evaluated solely through laboratory values or scheduled clinical encounters. Changes in alertness,
mobility, appetite, comfort, cognition, swallowing ability, or daily function may provide important information
about whether a medication plan remains appropriate.

However, surveillance should not be interpreted as the responsibility of a single profession. A nurse may identify
a concerning change, but interpretation of indication, pharmacology, alternatives, and prescribing authority
requires collaboration.

Thus, nursing surveillance functions as a clinical feedback mechanism within optimization. It helps determine
whether the anticipated benefit of a medication is occurring, whether burden has increased, and whether the
selected action should be revisited.

Pharmacist—physician—nurse responsibilities

Medication optimization requires shared responsibility, but shared responsibility does not mean interchangeable
roles. Physicians contribute diagnostic assessment, therapeutic decision-making, prognostic integration, and
prescribing authority within their clinical context. Nurses contribute continuous observation, administration
assessment, symptom recognition, and communication of patient changes.

Studies of pharmacist recommendation acceptance demonstrate that medication expertise only produces change
when recommendations are integrated into clinical decision processes [40]. Pharmacist review therefore
represents an important contribution, but implementation depends on communication, professional collaboration,
and agreement about the patient’s goals.

Similarly, pharmacist-led interventions in frail older adults and palliative settings demonstrate that medication
optimization often requires longitudinal follow-up rather than a single medication review encounter [46, 50].
Medication changes may require monitoring for symptom recurrence, withdrawal effects, improved function, or
new concerns after implementation.

The framework therefore treats responsibility as distributed across the medication-use pathway. Optimization
emerges from combining medication expertise, clinical judgment, patient priorities, and observations from those
involved in daily care.

Proposed pharmacotherapy optimization framework

The proposed pharmacotherapy optimization framework integrates seven decision domains: goals of care,
prognosis and time-to-benefit, medication benefit-burden balance, patient-level determinants, medication-level
determinants, clinician decision factors, and organizational capacity.

The framework begins with the question of purpose: what outcome is this medication intended to achieve, and
does that outcome remain relevant? The next consideration is temporal alignment: can meaningful benefit occur
within the patient’s clinical horizon, and is the current burden acceptable while waiting for that benefit?

The third domain concerns medication-specific characteristics. A medicine may require reassessment because of
adverse-effect risk, interaction potential, administration complexity, discrepancy, or lack of ongoing indication.
However, medication-level concern does not automatically determine the response. The patient’s priorities,
functional status, preferences, and ability to manage treatment remain essential modifiers.

The fourth domain concerns professional and organizational feasibility. Even a clinically appropriate plan may
fail if monitoring, communication, follow-up, or implementation capacity is insufficient. Conversely,
organizational support can allow continuation of complex therapy when its benefits remain meaningful.

Clinical application of the framework

Application begins with medication purpose identification: why is each treatment present, and what outcome does
it serve? The second step is assessment of current alignment between that purpose and the patient’s goals,
prognosis, functional state, and treatment burden.

The third step examines medication-specific concerns, including adverse effects, interaction risk, administration
feasibility, and evidence of therapeutic failure. The fourth step considers who can safely implement change and
monitor consequences. The final step selects an action and establishes reassessment.

Examples of application logic include simplifying a complex regimen when administration burden threatens
adherence, maintaining a preventive therapy when expected benefit remains relevant and consistent with patient
goals, discontinuing a low-value medicine with immediate burden and limited expected benefit, or initiating
treatment when an important symptom or therapeutic need remains insufficiently addressed.
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Evidence from pharmacist-led programs supports the feasibility of structured medication optimization processes,
although available studies do not validate a universal algorithm [46, 50]. Community and older-adult
deprescribing evidence similarly demonstrates that interventions can influence medication use while maintaining
substantial heterogeneity in outcomes [47]. The framework therefore functions as a guide for structured reasoning
and research testing rather than as a replacement for clinical judgment.

Research propositions and future research agenda

The framework generates several propositions for future evaluation. First, studies should test whether
multidimensional medication decision approaches improve outcomes beyond medication-count reduction alone.
Second, research should determine which combinations of patient priorities, medication characteristics,
professional collaboration, and organizational support most strongly influence successful optimization.

Third, future studies should distinguish different optimization outcomes. Medication reduction, symptom control,
functional status, treatment burden, adverse events, caregiver workload, and patient satisfaction represent related
but nonidentical outcomes. Fourth, research should examine how decision processes perform across settings with
different resources, including home hospice, community care, residential aged care, and specialist palliative
services.

Finally, empirical validation should examine whether the framework improves decision consistency without
reducing individualized judgment. The goal is not to replace clinical reasoning with a score or automated pathway,
but to identify which components most reliably support appropriate medication decisions.

Results and Discussion

This article proposes that pharmacotherapy optimization in older adults receiving palliative and supportive care
should be understood as a dynamic decision process rather than a medication-reduction strategy. However, the
same evidence also demonstrates that deprescribing outcomes are heterogeneous and that medication-related harm
can arise from underuse, therapeutic failure, or inadequate implementation.

The contribution of the framework is therefore its integration of multiple decision domains into one conceptual
structure. Goals of care determine what matters; prognosis and time-to-benefit determine whether expected value
remains relevant; medication-level characteristics determine potential burden or risk; patient-level factors
determine feasibility; clinician judgment determines interpretation; and organizational factors determine whether
the selected action can be safely implemented.

The framework also preserves uncertainty. A clinically useful approach must therefore support reassessment
rather than assume that one decision remains correct indefinitely.

Conclusion

Pharmacotherapy optimization in older adults receiving palliative and supportive care requires a broader approach
than medication reduction alone. The most appropriate medication plan may involve continuing, initiating,
modifying, simplifying, monitoring, substituting, or deprescribing treatments depending on goals of care,
prognosis, expected benefit, treatment burden, patient circumstances, medication characteristics, and care
capacity. A clinically meaningful approach therefore treats adverse drug event prevention as part of an ongoing
process of reassessment in which medication decisions remain responsive to changing patient needs.
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