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ABSTRACT

Pharmacogenomic testing can identify clinically relevant gene—drug variation, but its value in pharmacy practice
depends on whether results are converted into interpretable and timely prescribing decisions. Implementation
therefore extends beyond laboratory testing to result delivery, decision support, professional interpretation,
workflow integration, and continuity across care settings. To map how pharmacogenomic testing was integrated
into prescribing workflows across pharmacy practice settings from 2017 to 2026, with particular attention to
clinical integration pathways, decision-support modalities, pharmacist roles, implementation conditions, and
evidence gaps. A scoping-review approach was used to map heterogeneous implementation evidence. Eligible
literature addressed clinically actionable pharmacogenomics, clinical integration, decision support, pharmacist
participation, prescribing response, or implementation within identifiable healthcare settings. Evidence was
charted by setting, testing model, gene—drug scope, workflow location, interpretation actor, pharmacist function,
prescribing-action endpoint, implementation conditions, and evidential boundaries. The mapped literature
encompassed academic health systems, primary care, community pharmacy, rural systems, specialty services,
inpatient care, behavioral health, and multinational implementation programs. Testing availability did not
consistently correspond to prescribing action. Decision support varied in timing, specificity, workflow position,
and clinical contextualization, while pharmacists occupied roles extending from test initiation to interpretation
and prescriber consultation. Implementation barriers and enabling conditions were setting-dependent.
Pharmacogenomic implementation is better understood as a series of distinguishable clinical states rather than as
test availability alone. The review maps where translation toward prescribing action occurs, where it fails, and
where evidence remains limited without assuming that implementation necessarily produces clinical benefit.

Impact Statements

e Pharmacogenomic testing should not be treated as synonymous with clinical implementation; result
interpretation, workflow delivery, professional action, and prescribing response are analytically distinct.

e Pharmacists may contribute at several points between test selection and medication modification, but their
roles vary substantially across practice settings.

e Decision-support design and implementation conditions should be evaluated in context because technical
availability alone does not establish prescribing impact or sustainability.
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Introduction

Pharmacogenomics has progressed from identifying genetic associations toward providing clinically interpretable
information for selected gene-drug pairs. However, the existence of an actionable genotype—phenotype
relationship does not itself establish that testing will alter treatment. Clinical translation requires that a result be
available at an appropriate decision point, linked to sufficiently specific prescribing guidance, interpreted within
the patient's therapeutic context, and acted upon by a responsible clinician or care team [1]. The implementation
problem is therefore situated between molecular information and medication management rather than at the
laboratory boundary alone.

The remaining implementation challenge spans health-system barriers, primary-care constraints, and the practical
integration of pharmacogenomic information into clinical and longitudinal medication workflows [2—4]. These
dimensions operate at different levels. A gene-drug recommendation may be clinically interpretable yet
unavailable within the prescribing interface; a result may be visible but presented too late to influence therapy; or
a pharmacist may identify an actionable finding without having a reliable route for communicating or
implementing a recommendation. Conversely, a technically sophisticated program may achieve high result
availability without demonstrating that prescribing decisions change. This distinction is particularly important for
a pharmacy-practice review because pharmacists may participate in testing, interpretation, communication,
medication selection, dosing, follow-up, and implementation design.

Accordingly, this review treats pharmacogenomic implementation as a set of observable but non-equivalent states:
testing, actionable interpretation, result delivery, decision support, professional recommendation, and enacted
prescribing action. These states provide the organizing logic for mapping how evidence has developed across
pharmacy practice settings between 2017 and 2026.

Aim

Existing evidence syntheses have examined pharmacogenomic clinical decision support and community-
pharmacy implementation as partly separate domains [5, 6]. Such work is essential, but it leaves a broader practice
question: how do different clinical environments connect testing with medication decisions, and where do
pharmacists enter that process? A cross-setting view is required because the same pharmacogenomic result may
be handled differently in an academic medical center, community pharmacy, specialty clinic, primary-care
service, or rural health system.

The aim of this scoping review was therefore to map the clinical and organizational routes by which
pharmacogenomic information moves toward prescribing action. Particular attention was given to structured result
availability and electronic decision support because EHR architecture can determine whether genomic information
is available when prescribing occurs [7]. Community-pharmacy implementation was considered separately rather
than subsumed within health-system models because professional roles, infrastructure, reimbursement, access to
clinical information, and interprofessional communication can differ substantially in that environment [8].

The review did not seek to estimate a pooled effect of pharmacogenomic testing or to rank implementation models
by effectiveness. Instead, it mapped where evidence exists across testing models, prescribing contexts, decision-
support approaches, pharmacist functions, implementation stages, and practice settings. A secondary objective
was to identify where apparent implementation success reflects feasibility, adoption, recommendation generation,
or workflow integration rather than a demonstrated change in prescribing or patient outcomes.

Materials and Methods

A scoping-review design was selected because the literature combines clinical guidelines, implementation studies,
decision-support evaluations, pharmacist-led service descriptions, surveys, and evidence syntheses that address
different stages of the testing-to-prescribing process. Reporting was structured according to PRISMA-ScR
principles [9], while conduct and evidence mapping followed contemporary methodological guidance for scoping
reviews [10]. The design was intended to characterize the range and organization of the evidence rather than
convert heterogeneous study designs into a pooled estimate of clinical effectiveness.

The distinction between scoping and systematic effectiveness review was maintained throughout. Scoping reviews
are particularly appropriate when the purpose is to clarify concepts, characterize evidence types, map practice
contexts, and identify gaps across a heterogeneous field [11]. Accordingly, the analytic unit was not restricted to
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a single clinical outcome. Studies could contribute evidence concerning testing initiation, result integration,
decision-support design, pharmacist participation, recommendation generation, prescribing response,
implementation barriers, or sustainability.

Eligibility and charting domains were defined before synthesis so that later interpretation would not depend on
retrospectively selecting only favorable implementation outcomes. This approach is consistent with guidance
emphasizing explicit protocol-level decisions for scoping-review questions, eligibility, and data handling [12]. No
meta-analysis was planned because the included designs, clinical settings, interventions, and outcomes were not
assumed to represent a common estimand.

Review questions and eligibility criteria

The review asked how pharmacogenomic testing was connected to medication decision-making across pharmacy
practice settings; which decision-support approaches were used; what roles pharmacists performed; which
organizational and contextual conditions enabled or constrained implementation; and where evidence remained
sparse. Eligibility therefore required more than genetic association alone. For the purposes of this review, a
pharmacogenomic result was considered clinically actionable only when the literature linked genotype or inferred
phenotype to an evidence-based prescribing interpretation, such as drug selection, dose modification, enhanced
monitoring, or avoidance [13-15].

Eligible articles were peer-reviewed publications from 2017 through 2026 addressing pharmacogenomic
implementation, prescribing guidance, decision support, pharmacy practice, or clinically relevant workflow
integration. Both reactive and pre-emptive testing were eligible, as were single-gene and multigene approaches.
Prospective implementation studies were included where they informed how a testing strategy entered real clinical
care; multicountry panel-based implementation provided one important example of this evidence class [16].
Studies were excluded when they addressed genetic association without a prescribing or implementation
connection, lacked sufficient clinical or practice context, or were materially incompatible with the review's testing-
to-action focus. Heterogeneous designs were retained for mapping but were not treated as methodologically
interchangeable. Patient outcomes, feasibility measures, clinician behavior, pharmacist activity, alert metrics, and
implementation outcomes were coded as distinct evidence types.

Information sources and search strategy

The evidence search used PubMed-indexed retrieval supplemented by publisher and journal-site searches, DOI
and title verification, and backward and forward reference chaining. The review period extended from 1 January
2017 through 19 August 2026. Search concepts were developed around pharmacogenomics and pharmacogenetics
in combination with implementation, clinical integration, prescribing, medication management, clinical decision
support, electronic health records, pharmacists, community pharmacy, primary care, health systems, workflow,
barriers, facilitators, and related terms.

Search construction was not restricted to explicit prescribing-outcome terminology. Methodological evidence
indicates that depending too heavily on outcome terms can reduce retrieval sensitivity when outcomes are
inconsistently described or indexed [17, 18]. This was particularly relevant because implementation papers may
describe pharmacist consultation, alert response, recommendation acceptance, workflow integration, or service
adoption without using a common prescribing-action label.

Information sources, search dates, search concepts, and supplementary searching were documented in accordance
with PRISMA-S reporting principles [19]. Complete exports were unavailable for some supplementary searches;
early retrieval and deduplication counts therefore could not be reported.

Study selection

Screening was undertaken against the predefined publication period, peer-review status, DOI verification, journal
eligibility, and direct relevance to the review domains. Practice-oriented evidence was intentionally broad enough
to include different operational models. Pharmacy-led health-system programs were eligible because they
demonstrated how testing, service design, reimbursement, laboratory processes, and medication management
could be connected within an implementation structure [20]. Pre-emptive pharmacogenomic programs embedded
within academic EHR infrastructure represented a second eligible model [21]. Pharmacist-led specialty services
were also retained where they demonstrated direct integration of pharmacogenomic interpretation into clinical
care-team workflows [22].
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Fifty-two unique articles underwent eligibility assessment. Eighteen did not meet the review criteria, and 34
sources were included in the mapped evidence set. Earlier database and supplementary-search totals could not be
established from the available search records.

Figure 1 presents the available selection counts and identifies the stages for which totals were unavailable.

Evidence selection for the pharmacogenomic implementation map

Identification Eligibility

34 sources included in
the mapped evidence

set

PubMed-indexed and
supplementary source

identification

52 unique articles assessed
for eligibility

Excluded

18 articles did not
meet eligibility
criteria

Early retrieval and deduplication totals were unavailable from the preserved search records; the reported
flow begins with 52 unique articles.

. S

Figure 1. Selection of evidence for the pharmacogenomic testing-to-prescribing-action review

Data charting and coding

Data charting was organized around variables needed to distinguish testing availability from prescribing action.
Methodological guidance for scoping reviews supports extraction structures that are aligned with the review
questions while remaining sufficiently iterative to accommaodate evidence heterogeneity [23]. Accordingly, each
source was charted by country or region, practice setting, population or unit of analysis, gene—drug or panel scope,
testing model, level of analysis, result-delivery mechanism, decision-support modality, pharmacist role, prescriber
interaction, implementation stage, prescribing-action endpoint, barriers or enabling conditions, and reported
limitations.

Decision support was not coded as a binary present/absent variable. Its timing, specificity, workflow position, and
clinical contextualization were treated separately because an alert may be technically active while remaining
poorly matched to the medication decision. Evidence showing that dose criteria can materially alter the relevance
and burden of pharmacogenomic alerts illustrates why the logic governing activation must be distinguished from
the mere existence of an alert [24].

Therapy-specific workflow dependencies were also retained rather than collapsed into a generic implementation
category. Genotype-guided tacrolimus dosing, for example, requires coordination among testing timing,
interpretation, dose selection, therapeutic monitoring, and transplant workflow [25]. Similar distinctions were
applied across other settings where the pathway from result availability to prescribing action depended on when
information became available, who interpreted it, and what authority or mechanism existed to alter therapy.

The coding framework therefore preserved six analytically distinct states: testing performed, actionable result
available, result delivered, decision support encountered, medication recommendation generated, and prescribing
action enacted. This six-state distinction is a proposed synthesis used to organize heterogeneous implementation
evidence; it is not presented as a compulsory sequence or as a validated implementation model.
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Results and Discussion

The mapped evidence did not support treating pharmacogenomic implementation as a single exposure or outcome.
In the prospective ACCOUNT implementation trial, pharmacogenomic clinical decision support was frequently
used, yet its use did not significantly reduce genomically discordant prescribing, demonstrating that information
access and prescribing concordance are separable implementation states [26]. This null finding was retained as an
important boundary on interpretations that equate decision-support use with demonstrated clinical effect.

The practice environments represented in the evidence were heterogeneous. A large rural health system
implemented CYP2C19- and CYP2D6-guided antidepressant care, showing that pharmacogenomic
implementation is not confined to large urban academic centers [27]. However, evidence from one rural system
cannot establish transferability to rural organizations with different laboratory access, informatics capacity,
staffing, or referral structures.

Workforce evidence also showed a gap between favorable orientation toward pharmacogenomics and practical
implementation capability. In a survey of pharmacists in Tirkiye, limited training and real-world experience with
pharmacogenomic recommendations coexisted with generally positive attitudes toward testing [28]. Across the
mapped literature, feasibility, adoption, alert response, recommendation generation, prescribing change, and
patient outcome were therefore treated as different result domains rather than successive indicators of the same
implementation success.

Across these studies, the location of the bottleneck varied. Some programs primarily addressed access to testing
or storage of results, whereas others focused on interpretation, clinician notification, recommendation uptake, or
maintenance of genomic information for future prescribing. The mapped pattern therefore argues against using a
single implementation-status label when the underlying services have reached materially different clinical stages.

Characteristics of the mapped evidence

The evidence base covered multiple entry points into medication management. Pharmacists were not restricted to
receiving completed genetic reports: a primary-care pilot demonstrated pharmacist-initiated pre-emptive testing,
placing pharmacy practice upstream of interpretation and prescribing [29]. Other sources positioned pharmacists
within interpretation, recommendation, education, service design, and communication with prescribers.
Community-pharmacy evidence formed a distinct implementation stream. A recent scoping review found
heterogeneous models encompassing feasibility, adoption, acceptability, pharmacist activities, and
implementation barriers rather than a uniform pathway to medication change [30]. This heterogeneity matters
because access to the medical record, authority to order testing, reimbursement mechanisms, and communication
routes can differ from those available to pharmacists embedded in health systems.

The mapped settings also included integrated behavioral health for an underserved population, where
pharmacogenomics was incorporated through a multidisciplinary service rather than an isolated laboratory-to-
prescriber transaction [31]. Taken together, the evidence suggests a distributed field in which similar genetic
information enters care through different professional, technological, and organizational arrangements. Table 1
charts representative implementation instances by the dimensions most relevant to movement toward prescribing
action.

Table 1. Where pharmacogenomic testing enters pharmacy practice and how implementation proceeds

. . . - Impleme
Implementati  Settingand  Gene/drug sc Testing . Prescribing- P .
. . Pharmacist role . . ntation
on instance population ope model action endpoint stage
Prlmary—c_are Primary-car ~ Actionable pan . Initiates testing; in ~ Recommendation  Pilot integ
pre-emptive . Pre-emptive . .
pilot e patients el terprets results to prescriber ration
Community- Community  Variable single Reactive or Testing, counselin ~ Variable; often fe  Heterogen
pharmacy pr  -pharmacy  -gene/panel sc re-em tivep g, referral, recom  asibility or recom  eous adop
ograms users ope P mendation mendation tion
Rural antide  Largerural CYP2C19/CY  Clinically int . . System im
. Supports interpret  Antidepressant pr .
pressant prog health syste  P2D6-antidepr  egrated genot . L .. plementati
- ation/workflow escribing decision
ram m essants yping on
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Clinical integration pathways

Implementation pathways differed primarily in where pharmacogenomic information entered care and who
converted it into a medication decision. Lessons from PREPARE indicate that large-scale implementation depends
on coordination among testing, interpretation, reporting, professional education, clinical workflow, and health-
system infrastructure rather than on genotyping alone [32]. These components can be assembled differently across
health systems and therefore should not be interpreted as a mandatory chronological sequence.

A second pathway begins with a well-defined gene—drug decision. The UK CYP2C19-clopidogrel guideline
illustrates how a test result can be translated into an explicit therapeutic recommendation when the evidence,
phenotype interpretation, and prescribing consequence are sufficiently specified [33]. Such guidance creates an
actionable bridge, but it remains therapy-specific and does not establish that every pharmacogenomic result should
trigger medication modification.

Routine genotype-guided pharmacotherapy adds another layer because information must persist beyond the initial
testing encounter. Single-site implementation experience emphasizes workflow design, clinician engagement,
interpretive support, and infrastructure as conditions for embedding pharmacogenomics into ordinary care [34].
On this basis, the review proposes a pathway typology organized by entry point and translation mechanism rather
than by presumed effectiveness.

This typology also separates pathway completion from pathway quality. Reaching a prescribing decision does not
establish that the decision was clinically superior, patient-preferred, timely, equitable, or sustainable. Conversely,
absence of an immediate medication change may be appropriate when the current regimen is already concordant
or when a result is intended for future prescribing. Table 2 makes these routes and their characteristic failure
points explicit.

Table 2. Distinct routes by which a pharmacogenomic result can reach—or fail to reach—a prescribing decision

Integration p Result deliv Interpretati Decision-suppo Pharmacist Prescribing action / typical

Entry point

athway ery on actor rt mode contribution failure point
Guideline-lin - . Guideline-linke Drug/dose change; failure if
Specific treatm Report or E  Prescriber/p . Interpretand . 9 . g. . 9
ked gene-dru . - d recommendati . uidance is unavailable or igno
ent decision HRresult  harmacist contextualize
g route on red
. Result generate Structured | Automated | . . Build, review Action when future exposure
Pre-emptive : - . . Point-of-prescri e - L
d before prescri ongitudinal r ogic plus cli . , orrespond t occurs; failure if result is inac
EHR route . .. bing CDS .
bing ecord nician o0 CDS cessible
Pharmacist- Medication rev Pharmacist r Human interpret Initiate, inter Prescriber accepts/modifies t
mediated rou iew or testing e eport/consul Pharmacist ation with optio pret, recomm herapy; failure at communica
te ncounter tation nal CDS end tion or authority boundary
Therapy- . . . - Coordinate d Genotype-guided initial dose;
__e apy SPeC Defined drug i Protocol-lin Specialist te Protocol/order-s . . yp g . .
ific dosing ro - ose interpreta failure if testing arrives too la
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Multidiscipli . . Mixed electroni L L
. P Specialty or int Shared team . Interpretand Team medication decision; fa
nary service r - Care team ¢ and consultati . . . o
egrated clinic  workflow coordinate ilure if ownership is unclear
oute ve support

Decision-support modalities and workflow embedding
Decision support varied in both technical form and clinical timing. The earlier scoping evidence showed
substantial heterogeneity in how pharmacogenomic information was surfaced to clinicians, meaning that “CDS
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implemented” is too coarse a descriptor for cross-study interpretation [5]. Structured genomic data within an EHR
can support persistent result availability and point-of-prescribing guidance, but platform integration is an enabling
condition rather than evidence that the resulting recommendation will be followed [7].

Context also changes the meaning of an alert. Refining tricyclic-antidepressant pharmacogenomic CDS with
dosing criteria changed which situations triggered decision support, illustrating that clinical relevance depends
partly on medication context rather than genotype alone [24]. This is important for alert-burden interpretation:
fewer alerts may reflect improved targeting, but an alert count cannot itself establish better prescribing or patient
outcomes.

Workflow embedding was also therapy dependent. Pre-emptive programs require results to remain available until
a future prescribing event [21], whereas CYP3A5-guided tacrolimus dosing requires testing and interpretation to
align with transplant timing, initial-dose selection, and subsequent therapeutic monitoring [25]. Routine
implementation therefore involves at least three separable CDS questions: whether the result is technically
retrievable, whether support appears at a meaningful decision point, and whether its recommendation is
sufficiently contextualized for action. The ACCOUNT findings further caution that even encountered decision
support need not produce a measurable improvement in prescribing concordance [26].

Pharmacist roles across testing and prescribing

Pharmacist participation crossed several stages of the testing-to-action pathway. In health-system
implementations, pharmacy services can contribute to program design, test selection, laboratory relationships,
reimbursement planning, result interpretation, education, and medication recommendations [20]. In specialty
practice, a clinical pharmacist practitioner can operate as the principal pharmacogenomic service lead within the
care team rather than merely as an external consultant [22].

Primary-care evidence extends this role further upstream. Pharmacist-initiated pre-emptive testing demonstrates
that pharmacists may identify candidates and initiate the testing process before a prescriber encounters an
actionable result [29]. Community-pharmacy evidence, however, shows that this role cannot simply be transferred
across settings. Community pharmacists may face different access to clinical records, reimbursement
arrangements, prescriber communication channels, and organizational resources [6]. Contemporary community-
pharmacy implementation work likewise identifies professional and organizational conditions that shape whether
testing and recommendations can be sustained in routine practice [8].

The review therefore does not define a single “pharmacist role.” Instead, pharmacist contribution is best charted
by function: test initiation, patient education, interpretation, clinical contextualization, recommendation
generation, communication, follow-up, or implementation governance. Community evidence remains
heterogeneous across these functions [30]. Multidisciplinary behavioral-health implementation adds another
configuration in which pharmacists contribute within a shared clinical service rather than through a stand-alone
pharmacy pathway [31].

Implementation barriers, enablers, and setting differences

Implementation barriers were recurrent but not interchangeable across settings. At health-system level, evidence
describes persistent challenges involving reimbursement, informatics, clinical workflow, education, laboratory
processes, and professional adoption [2]. Pharmacy-driven implementation experience similarly shows that testing
infrastructure and service design must be coordinated with sustainable operational processes rather than treated
as independent components [20].

Primary-care evidence emphasizes different combinations of clinician knowledge, time, access, integration, and
organizational support [3]. Community-pharmacy implementation adds constraints related to role definition,
access to health information, interprofessional communication, reimbursement, and local capacity [8]. These
findings do not establish a universal ranking of barriers; a limiting factor in one setting may already be solved
infrastructure in another.

Less centralized settings further complicate transferability. Rural implementation demonstrates feasibility within
one large system but does not establish readiness across rural care generally [27]. Pharmacist survey evidence
from Turkiye points to education and practical experience as important workforce conditions [28], while
underserved behavioral-health implementation illustrates how multidisciplinary organization can function as an
enabling mechanism in a specific local context [31]. PREPARE likewise shows that implementation choices
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remain sensitive to country and system infrastructure [32]. Table 3 therefore maps configurations rather than
presenting a generic barrier checklist.

Table 3. How implementation constraints change across pharmacogenomic pharmacy-practice configurations
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c and informatic . i . GP, laborato  ent and role mplementatio
re integration routes  sting workflow L
s support ry continuity n models
Communit  Limited shared-r Communicationa Local champion  Pharmacist, Paymentand Durable presc
y pharmac  ecord accessma  cross organizatio s and defined se  patient, pres  service owne  ribing-action
y y occur nal boundaries rvices criber rship data
Centralized reso  Distance, workfo ~ System-wide st  Pharmacy a  Scalability b
Rural healt . . . External trans
urces may cover  rce, access variab  andardized wor  nd prescribi  eyond one n .
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dispersed care ility kflow ng teams etwork
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Focused clinical . . . L . _—
ntegrated ¢ infrastructure h disease-specific  macist/multidis  harmacist, p  on local staff  other specialti
linic care ciplinary team atient ing es
Multinatio . . Shared evidenc  Health syste  Local imple  Portability acr
. Unequal nationa  Cross-system vari . . . .
nal implem . . e with localada msand clini  mentationca  oss policy con
- | infrastructures ation . . .
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Evidence gaps and underrepresented practice contexts

The mapped evidence remains uneven in setting, population, and outcome maturity. Published CDS
implementations have historically been concentrated in institutions with substantial informatics capacity [5], while
community-pharmacy evidence remains heterogeneous and often focused on feasibility or implementation
processes rather than sustained prescribing outcomes [30]. Single-site experience is valuable for understanding
operational mechanisms, but it cannot establish external generalizability across organizations with different
resources, governance, populations, or prescribing cultures [34].

Population representation also requires attention. ACCOuUNT directly examined implementation among African
American inpatients and is especially informative because frequent use of pharmacogenomic information did not
translate into a statistically significant reduction in discordant prescribing [26]. This finding supports future
evaluations that measure enacted medication decisions rather than assuming utility from information exposure.
Evidence from Turkiye identifies workforce preparation as another context-sensitive gap [28], while the
underserved behavioral-health service demonstrates a setting that is represented but remains comparatively
uncommon in the implementation literature [31].

Future research should compare implementation configurations prospectively without assuming that one route
will dominate across settings. Priority outcomes include time from actionable result to clinical response,
recommendation acceptance and nonacceptance, persistence and portability of results, alert burden, pharmacist
workload, access, implementation sustainability, and patient-level outcomes where appropriately designed.
Primary-care mapping identifies substantial unresolved implementation questions [3], and PREPARE experience
supports continued attention to infrastructure and contextual adaptation across systems [32]. These needs define
validation targets for the proposed testing-to-action synthesis rather than evidence that the synthesis is already
validated.

Conclusion

This scoping review maps pharmacogenomic implementation as a translation problem between genetic testing
and medication action. Across diverse practice settings, testing, actionable interpretation, result delivery, decision
support, pharmacist recommendation, and enacted prescribing change emerged as related but non-equivalent
states. Pharmacists may participate at several of these points, yet their functions and authority depend on the
surrounding clinical and organizational configuration.
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The evidence does not support treating test availability, CDS deployment, or pharmacist involvement as a proxy
for clinical effectiveness. Implementation pathways remain therapy-specific, setting-dependent, and sensitive to
infrastructure, workforce capacity, communication, timing, and continuity of results. Null and context-limited
findings are therefore as important to interpretation as successful service descriptions.

The principal contribution of this review is a structured map of where translation toward prescribing action occurs
and where it can fail. Prospective comparisons, broader practice representation, longitudinal sustainability
assessment, and patient-centered outcome evaluation are needed before particular implementation configurations
can be considered transferable or reliably effective.
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