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ABSTRACT

Medication-related clinical decision support is commonly judged through alert counts, override rates, acceptance
rates, or rule-level technical performance. These measures describe system activity but do not directly establish
whether preventable medication harm has been reduced. This Current Opinion argues that medication-safety
signals should instead be assigned to response modes according to the combination of potential harm, immediacy,
contextual uncertainty, persistence, interpretive requirements, and responsibility for clinical action. Evidence from
interruptive alerts, noninterruptive decision support, pharmacist-mediated review, and post-implementation
optimization suggests that no single delivery mode is appropriate for all medication risks. Highly consequential
and time-sensitive hazards may justify interruption when signals are sufficiently specific, whereas lower-
immediacy or context-dependent signals may be better managed through silent surveillance followed by
contextual reassessment. Pharmacist review can add an interpretive layer when rule correctness does not establish
patient relevance, and escalation requires explicit transfer of responsibility rather than simple forwarding of
another notification. We therefore propose a risk-adaptive medication-safety model in which signals can migrate
among surveillance, interruption, pharmacist review, and clinical escalation as risk and uncertainty change. The
model is conceptual rather than validated. Its usefulness will depend on local data quality, staffing, workflow,
patient heterogeneity, system configuration, and prospective evaluation using patient-safety and balancing
outcomes rather than alert-volume metrics alone.
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Introduction

Medication-safety decision support has often been optimized around a visible operational problem: too many
alerts. Yet “alert burden” is not a single clinically meaningful construct. A recent systematic review found
substantial heterogeneity in how alert fatigue is defined and measured, with alert quantity, override, acceptance,
and related proxies frequently used without demonstrating that they capture sustained deterioration in appropriate
clinical response [1]. Consequently, a medication-safety system can appear improved because fewer notifications
are displayed while remaining unchanged—or even worsened—in its ability to prevent consequential harm.
Technological optimization does not remove this measurement problem. Artificial-intelligence approaches are
increasingly being applied to medication-alert prioritization and refinement, but implementation experience and
external validation remain limited relative to technical development [2]. The central question is therefore not
whether an algorithm can rank, suppress, or personalize alerts, but whether the resulting delivery strategy
preserves clinically important detection while allocating attention in a way that clinicians and health systems can
safely act upon.

© 2026 Annals of Pharmacy Practice and Pharmacotherapy


http://www.galaxypub.co/page/journals
https://doi.org/10.51847/5CpTfj2hQs

Silva et al., From Alert Burden to Preventable Harm: A Risk-Adaptive Medication-Safety Model for Interruptive Alerts,
Silent Surveillance, Pharmacist Review, and Clinical Escalation

Patient vulnerability further complicates that judgment. In older people, medication-related clinical decision
support has shown more consistent evidence for changes in prescribing processes than for reductions in adverse
clinical outcomes, underscoring the difference between improving a proximal decision and demonstrating
prevention of patient harm [3]. The same distinction applies to interaction detection. Potential drug—drug
interactions represent possible hazards, whereas clinically manifested harm depends on exposure, susceptibility,
monitoring, treatment context, and response; multicentre evidence illustrates why the prevalence of detected
interactions should not be equated with actual harmful events [4].

This Current Opinion therefore reframes medication-alert optimization around preventable-harm risk rather than
alert volume. The argument distinguishes four response modes: interruptive alerts for selected time-critical or
high-severity risks; silent surveillance for signals whose meaning depends on persistence or accumulating context;
pharmacist review where patient-level interpretation is needed; and clinical escalation when responsibility must
transfer to an actor capable of timely intervention. The integrated architecture advanced here is proposed rather
than validated. Its purpose is to make the routing decision explicit: not merely whether a signal should exist, but
who should see it, when they should see it, under what degree of interruption, with what information, and with
what obligation to act.

Why alert volume is a poor proxy for medication-safety value

A low-volume alerting system is not necessarily a high-value one. National evaluation of hospital medication-
related decision support has demonstrated a practical trade-off between reducing unnecessary alerting and
preserving detection of unsafe medication orders [5]. The implication is straightforward: indiscriminate
suppression can improve burden metrics while sacrificing clinically relevant sensitivity. Alert optimization
therefore requires a value function broader than “fewer alerts.”

The performance of an alert also depends on the environment into which it is deployed. After migration to a
commercial electronic health record, interruptive drug—drug interaction alerts in one health system became less
effective, illustrating that identical clinical concepts can behave differently after changes in configuration,
interface, or workflow [6]. Alert modality should therefore not be treated as an intrinsic property of a drug
interaction rule; its practical value emerges from the interaction among rule logic, display design, clinical context,
and user response.

Patient outcomes provide an even stricter test. A recent systematic review found that electronic drug—drug
interaction alerts can influence clinician behavior, but evidence for meaningful patient benefit and prevention of
targeted interaction-related harm remains uncertain [7]. Process improvement is therefore necessary but
insufficient evidence of medication-safety value.

Conversely, burden reduction can be defensible when it is selective and evaluated against loss of detection.
Customized drug—drug interaction screening intervals reduced alert incidence and false-positive burden in one
hospital without an observed reduction in sensitivity [8]. Such findings support targeted suppression, not
suppression as an end in itself. The relevant question is whether low-value repetition can be removed while the
system remains capable of identifying clinically consequential states.

Interruptive alerts for time-critical and high-severity risk

Interruptive alerts impose an immediate cognitive and workflow cost, so their justification should be
correspondingly demanding. Hard-stop alerts can change clinician behavior, but systematic review evidence also
documents unintended consequences, including workflow disruption and opportunities for workarounds [9].
Interruption is therefore best understood as a scarce safety intervention rather than the default display mode for
every technically valid signal.

Evidence from intensive care provides a stronger case for selective interruption. In a cluster-randomized stepped-
wedge trial across nine intensive care units, clinically tailored alerts targeting a restricted set of high-risk drug
combinations reduced administration of those combinations [10]. The trial does not establish that every severe
interaction should trigger an interruptive alert, nor does its process outcome prove universal reduction of adverse
drug events. It does, however, support the principle that a narrowly selected, clinically contextualized set of high-
risk signals can justify prominent interruption.

Severity alone is still insufficient. Evaluation of anticoagulant-related decision support in Dutch hospital
pharmacies showed that even within a medication domain conventionally regarded as high risk, generated alerts
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vary in relevance and operational burden [11]. A label such as “anticoagulant” or “high-alert medication” cannot
substitute for evaluating the particular hazard, timing, patient state, and information needed for action.

This boundary is reinforced by evidence that context-insensitive drug—drug interaction alerting may fail to reduce
interaction-related harm in hospitalized patients [12]. The proposed criterion is therefore conjunctive: interruption
should require not simply theoretical severity, but a credible combination of severity, immediacy, preventability,
sufficient contextual specificity, and an action that can reasonably be taken at the moment of interruption.

Table 1 operationalizes this proposed justification logic without assigning numerical thresholds.

Table 1. When a medication hazard warrants interruptive alerting

Information needed Escalation

Alertable hazard Immediacy Severity Preventability False-positive cost

at interruption destination
High-risk dru . . . Workflow . -
g L _g Immediate or . Action possible  Current drugs, dose, . . Ordering clinician
combination with Potentially o . disruption; .
. near- . before timing, relevant patient o or responsible
an actionable . . serious S habituation if .
. . immediate administration context clinical team
ordering decision poorly targeted
Potential .
. . Relevant laboratory Pharmacist or
interaction whose . . Unnecessary L
Context  Potentially . results, organ function, . L clinician when
harm depends on . Conditional interruption if .
. e dependent  serious exposure context, - context remains
patient-specific L context is absent .
. monitoring status uncertain
conditions
Hard-sto .
. p - . . Responsible
candidate in . Minimum information . .
. . Action must .. . Delay, workaround, prescriber with
which proceeding . . sufficient to establish )
Immediate High occur before o or abandonment of defined
could create an . . that blocking is . . .
. . continuation S appropriate therapy override/escalation
immediate safety justified
route
hazard
High-alert Often Indication, co- . . . .
. g . . . . - High burden if ~ Pharmacist review
medication signal . Potentially preventable if medication, dose, .
. . Variable . L . medication class  before broader
with uncertain high correctly duplication, patient . . . .
. . L alone drives alerting clinical escalation
patient relevance interpreted susceptibility

Note: Entries represent the article’s proposed interruptive-alert justification register derived from the evidence and argument developed above.
They are qualitative decision states, not validated thresholds or universally applicable routing rules.

Silent surveillance for lower-immediacy or context-dependent signals

Some medication-safety signals should remain visible to the safety system without forcing an immediate
interruption. Noninterruptive medication decision support is clinically feasible: a noninterruptive alert increased
take-home naloxone prescribing in an emergency-department setting, while observational work with a passive
medication-related decision-support system shows that alerts can be presented without requiring clinicians to stop
and respond synchronously [13, 14]. These studies establish the viability of noninterruptive delivery in specific
contexts; they do not demonstrate that silent approaches are universally safer or more effective than interruptive
alerts.

Silent surveillance becomes more useful when a signal has temporal meaning. Longitudinal event analysis of
passive medication alerts has shown that alert persistence and disappearance can be tracked across evolving
medication states [15]. However, disappearance of an alert cannot be assumed to mean that the alert caused a
corrective action. A prescription may change for unrelated clinical reasons, and a persistent alert may remain
appropriate if the relevant risk is accepted and monitored.

For that reason, silent surveillance should not be equated with suppression. It is better conceptualized as an active
monitoring state in which the system retains a signal, refreshes its context, and determines whether persistence,
worsening severity, new patient information, or failure of expected follow-up warrants another response mode.
Nor should movement be unidirectional. Optimization of interruptive decision support for antithrombotic
duplicate prescribing demonstrates that a narrowly defined signal can remain appropriately interruptive after
refinement [16]. Some signals should therefore migrate upward toward interruption, while others may move
downward after contextual resolution.

Table 2 translates these principles into a proposed surveillance-to-review routing structure.
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Table 2. Routing medication-safety signals from silent surveillance to active review
Persistence Contextual data Pharmacist review  Migration-to-

Surveillance signal . . . . o Closure logic
g requirement needed trigger interruptive criteria g
Preventive - . - .. Risk becomes time-  Action completed,
L . Indication, prior  Clinical ambiguity .. o
medication Reassess while sensitive or eligibility resolves,
. . - . treatment, current or repeated non- . . . .
opportunity without eligibility persists . immediate action or responsibility
. . encounter context action
immediate danger becomes necessary documented
. . Automated rule is e
. L Persist until — . . . Pharmacist/clinician
Passive medication Medication history, technically valid Context demonstrates . .
. relevant context . . . adjudicates relevance
alert of uncertain . dose, laboratory but patient a high-severity, .
. becomes available . . . or surveillance
patient relevance . and clinical state  relevance remains  actionable state .
or risk resolves condition clears
unclear
Recurrent or Persistence itself Longitudinal Signal remains  Persistence combines  Risk resolves,
persistent alert becomes medication changes unresolved despite  with increasing  accepted monitoring
across medication informative and related clinical repeated severity or narrowing plan is documented,
changes data reassessment uncertainty or signal is escalated
Signal previously .
Human Migrate to
handled Updated exposure, g

. . No fixed duration; .
noninterruptively migration is state patient

but pow me_eting dependent susc_:eptibil_ity and
higher-risk immediacy
conditions
Note: The routing states are proposed. “Persistence” does not imply causality, and migration should depend on updated clinical context rather
than on elapsed time alone.

interpretation  Current state justifies interruption, clinical

needed before  immediate workflow escalation, or return

increasing alert disruption to surveillance after
intensity resolution

Pharmacist review as an interpretive safety layer

Automated medication alerts answer a narrow question: whether the programmed conditions for a rule have been
met. They do not necessarily answer the clinically harder question of whether the alert is relevant to this patient
at this moment. Clinical-pharmaceutical assessment of medication decision-support alerts has demonstrated a
meaningful distinction between content appropriateness and patient relevance, supporting the need for a human
interpretive step for selected signals [17].

That role is particularly apparent when appropriateness depends on indication, duration, transition status, or
information that is difficult to encode in a simple rule. At hospital discharge, pharmacist-evaluated decision
support has been used to assess potentially missing or inappropriate proton-pump inhibitor prescribing, illustrating
how an automated signal can function as the starting point for contextual medication review rather than as a
complete recommendation [18].

Pharmacist mediation can also reduce the number of technically valid but clinically low-relevance signals
forwarded to prescribers. In one implementation, clinical pharmacists reviewed medication-CDSS alerts for
technical validity and pharmaceutical relevance before selected transmission to physicians [19]. This supports a
layered architecture in which automated detection and clinician interruption are not the only possible endpoints.
Prospective implementation of real-time pharmaceutical algorithms targeting high-alert medications similarly
separated algorithmic detection, pharmacist characterization of drug-related problems, and subsequent pharmacist
intervention [20]. The positive predictive value and usefulness of such systems therefore depend on more than the
rule engine itself.

The model proposed here does not assume that every signal requires pharmacist review, nor that pharmacists are
the only professionals capable of contextual adjudication. Rather, pharmacist review is positioned as a selective
interpretive safety layer for signals whose potential consequence is meaningful but whose actionability remains
uncertain after automated surveillance. Its feasibility depends on staffing, expertise, information access,
prioritization, and a clear route onward when interpretation indicates that clinical action is required.

Clinical escalation and responsibility transfer

A medication-safety signal has little practical value if it reaches no person who can resolve it. Escalation should
therefore mean more than increasing visual salience or forwarding an alert. It should transfer a defined problem
to a named actor with sufficient information, authority, and expectation of follow-through. In the URGEIM
randomized clinical trial, a structured pharmacist intervention after medication-related emergency-department
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events improved selected downstream outcomes, supporting the importance of active follow-up once a
medication-related problem has been identified [21]. The finding does not validate a universal pharmacist-led
escalation pathway, but it shows why detection and responsibility transfer should be treated as separate stages.
Transition-of-care evidence reinforces this distinction. Pharmacist-led medication reconciliation at hospital
discharge reduced medication errors, while short-term healthcare utilization did not clearly improve [22]. A closed
loop can therefore succeed at the medication-process level without guaranteeing broader clinical or health-service
effects. Escalation metrics should accordingly distinguish acknowledgement, clinical action, resolution, and
downstream patient outcomes.

Responsibility also requires organizational stewardship. The Clickbusters initiative demonstrated how
multidisciplinary alert inventories, clinician collaboration, and structured optimization can create explicit
ownership of decision-support problems [23]. More recent stakeholder research on medication-safety
recommendations similarly identified clear responsibilities, information exchange, workable protocols, and local
collaboration as important implementation conditions [24]. These findings support governance requirements, but
not one universal organizational design.

The proposed model therefore treats escalation as a state transition with an accountable destination. Table 3 makes
explicit where ownership should reside as uncertainty narrows and actionability increases.

Table 3. Who owns the signal as medication-safety risk becomes actionable

. . . Communication Time Failure if ownership is
Risk state Current owner Required judgment . - P
route expectation ambiguous
. Automated Whether required Noninterruptive Reassess as . . .
Signal detected,; . . Signal persists without
. surveillance context has queue or monitored  relevant data .
context incomplete review or closure
process accumulated record state change
Clinically Pharmacist or other Relevance, severity, Documented review

Priority matched Review is performed

plausible risk; designated actionability, and with route to .
. L . . . .. to potential harm but no one owns the
patient relevance medication-safety information responsible clinical . . .
. . - and immediacy next action
uncertain reviewer sufficiency team when needed

Treatment change,

. . Responsible _— - Direct clinical ~ Immediate when Alert is acknowledged
High-risk, . monitoring, override . A . ;i
. prescriber or S escalation with  delay itself could without accountable
actionable state . justification, or . L. .
clinical team . . ..~ acknowledgement increase harm clinical action
immediate mitigation
L Whether the risk has Continue until e
Action initiated . Closed-loop handoff . Responsibility diffuses
. Named follow-up resolved, persists, or resolution or
but risk . and documented L across teams or
owner requires renewed justified .
unresolved . outcome transitions
escalation acceptance

Note: The escalation states are proposed. The table specifies responsibility logic, not validated staffing models, response-time thresholds, or
professional exclusivity.

The proposed risk-adaptive medication-safety model

Medication-alert optimization is already multidimensional: hospitals have used filtering, customization,
governance, and other post-implementation strategies rather than one universally effective method [25]. The
synthesis proposed here reorganizes those practices around a different question: what response mode is justified
by the current preventable-harm risk and uncertainty of a medication-safety signal?

Six dimensions determine that proposed assignment: potential severity, immediacy, preventability, contextual
certainty, persistence over time, and the amount of human interpretation required before action. Contextualized
drug—drug interaction management has shown greater clinical utility than basic rule-only management in
hospitalized patients, supporting the premise that the same nominal interaction can become more or less actionable
as patient and treatment context changes [26]. Likewise, development and validation of a dedicated decision-
support system for anticoagulant duplication shows that narrowly defined high-risk medication problems can
support specific validated rule logic [27]. Real-world adverse-drug-event data can also identify high-risk
iatrogenic situations that may inform candidate rules, although such derivation does not establish prospective
routing effectiveness [28].

These dimensions are intentionally not combined into a numerical score. A single signal can occupy different
states because the dimensions may move in opposite directions. A theoretically severe interaction may remain
under surveillance when exposure is remote and context is incomplete; the same interaction may warrant
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pharmacist interpretation when patient susceptibility becomes uncertain but clinically important, interruption
when an avoidable high-risk exposure is imminent, and direct escalation when exposure has occurred and
mitigation cannot wait for routine review. The model therefore classifies the current decision state, not the drug
pair or rule name. This is also why downgrading is legitimate: when new data reduce severity, resolve uncertainty,
or establish a safe monitoring plan, maintaining maximal interruption may add burden without adding equivalent
safety value.

The model therefore has four response modes rather than four fixed classes of alert. Silent surveillance retains
lower-immediacy or context-dependent signals while new information accumulates. Interruption is reserved for
states in which severity, timing, and actionability justify workflow disruption. Pharmacist review is used when
automated detection cannot determine patient relevance with sufficient confidence. Clinical escalation transfers
an actionable problem to an actor who can mitigate it and close the loop. A signal may move upward or downward
among these modes as context changes; no medication, interaction pair, or alert type is permanently assigned to
one channel.

Figure 1 depicts this proposed state-dependent migration and its evidence boundaries.

and i " tion b A y workflow and stalfing capacity

proater proventabilty deartr actionbiity ’

e hrambetgreent
aufficient, drect
il witon repared

[ wortfiow awgron
ik bacomes | tohepoctive cont
trre <rtscal and i ——
actaonadie

b severity, imenedincy, s reerpreted i worable Clinical escalation
wpechicity sificient requres el ¥y
M lepeetaton (WA * Mhrowedgerent

Silent surveillance
o context refresh

¢ persistence memliesment
* chosire when ik resobves - woactorarety putpreet [
action complete or carfied 3

A e eig Areatrment

2 s
|
Context and uncertainty drivers i
Incomplete uncertan patent reed for longitudnal need for human medcation 1
patient comtext relevance perustence nterpretation |
{ . v 0 . . ’ { !
patient/subgroup performance exterral vakdaton [ balinong outcomes |
- . . . . N |
|
Uneesolved uncertainty masing contet Bocumentation bias changing chescal state 00l workfiow vaviation 1
Legend o Lederce upported relstonsg b Progossd condtiondl mgnien o _ 5 Reverstie migrvton Cron-drk | wacondury depandency Biocked commection
CONNECIOr Semantics {mfuence or drwctions! fow) |Sopersdera an Contast) (edrectonal condoored) riksncn contextas certunty) {corwrant | Ik mode)

Figure 1. Medication-safety signals migrate among surveillance, interruption, pharmacist interpretation, and
escalation as risk and uncertainty change

Calibration, override learning, and alert migration

A risk-adaptive system cannot be calibrated once and considered finished. Alert handling varies with
characteristics of the signal, medication, patient, prescriber, and setting, and a recent systematic review and meta-
analysis found substantial heterogeneity across those determinants [29]. This argues against a universal override
threshold or a single system-wide rule for deciding which alerts deserve interruption. Calibration must instead
remain local enough to detect when an apparently useful rule behaves differently across populations, specialties,
workflows, or phases of care.

Overrides are particularly easy to misinterpret. A binary override rate cannot distinguish clinically appropriate
rejection from redundancy, poor timing, missing context, or genuine habituation. Free-text override comments
can provide richer information, and large-language-model methods have been used to summarize those comments
for decision-support optimization [30]. Such methods should be treated as tools for pattern detection, not
autonomous arbiters of alert suppression or escalation; comments are selectively documented, and model
summaries can misrepresent clinician reasoning.

Post-implementation evidence also supports caution. A scoping review of medication-alert optimization found
that many interventions reduced alert quantity or improved acceptance and perceived utility, whereas patient-
safety outcomes were much less frequently reported [31]. The proposed migration rule is therefore deliberately
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reversible. A surveillance signal should move toward interruption only when current evidence justifies increased
urgency and actionability; an interruptive alert should move toward surveillance or pharmacist review when
repeated local evaluation shows low immediate value, contextual ambiguity, or excessive false-positive cost.
Every migration should be accompanied by balancing measures capable of detecting under-alerting, delayed
action, or unintended workarounds.

Operationally, calibration requires channel-specific questions. For silent surveillance, the important measures
include whether signals are reassessed when relevant data change, whether persistent risk is eventually reviewed,
and whether closure is documented. For interruptive alerts, local evaluation should examine not only acceptance
but clinical appropriateness of interruption, false-positive cost, workarounds, and missed high-risk states. For
pharmacist review, queue size, review timeliness, clinical relevance, and downstream ownership matter. For
escalation, acknowledgement without action should not count as successful closure. These measures are proposed
evaluation targets rather than established performance standards, and their relative importance will vary with the
clinical environment.

Calibration should consequently be understood as governance rather than tuning alone. Local review should
combine alert performance, clinical rationale, override explanations, patient-level outcomes where feasible,
workflow effects, and evidence of missed risk. The purpose is not to maximize acceptance. It is to maintain an
alert channel that remains proportionate to the risk state it is intended to manage.

Failure modes, equity, and boundary conditions

The most obvious failure mode is over-alerting, but a risk-adaptive architecture can fail in the opposite direction.
Because alert-fatigue measures are imperfect proxies, reducing visible interruptions does not prove that attention
has been better allocated [1]. Silent signals can persist, disappear, or change as medications and clinical data
evolve, and those trajectories do not by themselves reveal whether the system caused an appropriate response
[15]. Excessive suppression could therefore convert an annoying alert into an invisible unresolved risk. The model
requires surveillance states to have explicit reassessment and closure logic.

Patient heterogeneity creates a second boundary. Evidence in older people shows that medication-safety decision
support can have different evidential strength for prescribing processes and patient outcomes [3]. Alert handling
also varies across patient-, prescriber-, medication-, alert-, and setting-level determinants [29]. These findings do
not establish that the proposed model is equitable. They instead require prospective subgroup assessment: a
routing strategy should be examined for differential sensitivity, missed-risk patterns, response burden, and access
to human review across clinically relevant populations.

A third failure mode is assuming that pharmacist review or escalation capacity exists whenever a rule calls for it.
Implementation research identifies responsibility specification, information exchange, protocols, and local
collaboration as practical determinants of medication-safety work [24]. A randomized pharmacist intervention
can improve selected outcomes in a particular medication-related emergency-care context [21], but that does not
make the same service universally available, scalable, or substitutable for local clinical infrastructure. Where
pharmacist capacity is constrained, another qualified review pathway must be explicit rather than silently omitted.
Data completeness is another boundary because apparent contextual certainty can be false. Medication lists may
omit nonprescription exposure, laboratory values may be stale, indications may be implicit, and information may
be fragmented across care settings. A risk-adaptive system that suppresses interruption because a required
modifier is missing could therefore create a different failure mode from one that interrupts indiscriminately.
Missingness should be treated as an explicit state that can increase uncertainty or trigger review rather than
automatically being interpreted as absence of risk.

Equity assessment must similarly extend beyond algorithmic performance. Access to pharmacist interpretation,
continuity of records, language-supported communication, and the capacity of clinical teams to respond to
escalation can vary across services and settings. The proposed architecture could redistribute burden away from
prescribers while unintentionally moving it toward under-resourced review teams or leaving some patients with
less complete contextualization. These are plausible implementation risks, not demonstrated effects of the model,
and they require prospective measurement rather than assumption.

Finally, improved alert metrics can coexist with uncertain patient benefit. Context-insensitive DDI alerting may
fail to reduce interaction-related harm [12], and post-implementation optimization studies still report patient-
safety outcomes less often than alert-volume or acceptance outcomes [31]. The proposed architecture should
therefore be tested prospectively against preventable medication harm and balancing outcomes, not merely alert
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counts. Multisite pragmatic or cluster-randomized evaluations, external validation, subgroup analyses, mixed-
method workflow assessment, and prespecified monitoring for missed signals would be appropriate ways to
challenge, refine, or reject the model. Until such testing exists, its claims should remain those of a structured
Current Opinion: a decision architecture for evaluation, not a validated clinical intervention.

Conclusion

Medication-safety systems should not be judged primarily by how many alerts they generate or eliminate. Alert
burden matters because attention is finite, but its clinical significance depends on which signals are interrupted,
which remain under surveillance, which require interpretation, and who becomes responsible when a risk becomes
actionable.

This Current Opinion proposes a risk-adaptive architecture in which response modality changes with potential
severity, immediacy, preventability, contextual certainty, persistence, and interpretive need. Interruption is
reserved for circumstances in which workflow disruption is justified by a sufficiently consequential and actionable
state. Silent surveillance preserves lower-immediacy or context-dependent signals while new information
accumulates. Pharmacist review provides a selective interpretive layer when technical rule firing does not settle
patient relevance. Clinical escalation begins when responsibility transfers to a person or team able to act and
continues until the risk is resolved or deliberately accepted.

The proposal has important limits. It does not provide validated thresholds, a universal risk score, a proven
migration algorithm, or evidence that one professional group should own every ambiguous signal. Its performance
would depend on data quality, clinical workflow, staffing, patient population, system configuration, and the
availability of closed-loop follow-up. Any implementation should therefore be locally calibrated, reversible, and
prospectively evaluated using preventable medication harm, missed-risk events, workflow burden, subgroup
performance, and other balancing outcomes.

Most importantly, the model should remain falsifiable. If prospective evaluation shows that a quieter system
misses consequential hazards, that pharmacist routing delays action, that escalation ownership is unreliable, or
that subgroup performance worsens, the routing logic should be revised or rejected rather than defended by
improved alert statistics.

The central shift is conceptual but consequential: medication-safety decision support should optimize the pathway
from signal to accountable action, not the count of alerts alone.
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