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Abstract

This study evaluates the pharmacoeconomic value of pharmacist-managed heart failure (HF) clinics,
focusing on cost-utility and budget-impact analyses. Heart failure represents a significant clinical and
economic burden on healthcare systems globally, with high hospitalization rates, poor medication
adherence, and suboptimal guideline-directed medical therapy (GDMT) contributing to elevated costs.
Pharmacist-managed clinics have shown promise in improving GDMT adherence, reducing
readmissions, and enhancing patient outcomes. This research compares pharmacist-managed HF clinics
to usual care using a cost-utility analysis (CUA) and budget-impact analysis (BIA). The CUA
demonstrates that pharmacist-managed clinics result in an incremental cost-effectiveness ratio (ICER)
of US$24, 500 per quality-adjusted life year (QALY) gained, which is well below the typical
willingness-to-pay (WTP) threshold of US$50, 000 per QALY. The probabilistic sensitivity analysis
shows a 73% probability of cost-effectiveness at the US$50, 000 threshold. The BIA reveals that
scaling pharmacist-managed HF clinics over five years results in a net savings of US$1.1 million,
primarily from reduced readmissions. The analysis also identifies readmission reduction and
medication adherence as key drivers of the budget impact. Subgroup analyses show that high-risk
patients (recent hospitalizations, polypharmacy, and comorbidities) benefit the most from these
services, resulting in lower ICERs. The results suggest that pharmacist-managed clinics are a cost-
effective intervention that can reduce the economic burden of heart failure, especially in high-risk
populations. Practical recommendations include expanding pharmacist roles in multidisciplinary care
teams, integrating telehealth models, and prioritizing training for pharmacists to optimize HF
management. This study provides a strong economic case for the implementation of pharmacist-
managed services, offering both clinical and fiscal benefits for healthcare systems.

Keywords: Pharmacoeconomics, pharmacist-managed clinics, heart failure, cost-effectiveness, budget-
impact analysis, quality-adjusted life year (QALY), readmission reduction, medication adherence,
guideline-directed medical therapy (GDMT), cost-utility analysis (CUA), healthcare savings, high-risk
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Introduction

Heart failure (HF) imposes a substantial and rising clinical and economic burden on health
systems worldwide, driven by high prevalence in aging populations, complex
multimorbidity, repeated hospitalizations, and persistent gaps in the uptake and optimization
of guideline-directed medical therapy (GDMT) [l Globally, HF spending has been
estimated at roughly US$108 billion annually, with direct costs (hospitalizations, drugs,
outpatient care) accounting for ~60% of the total; the burden varies by income setting and is
expected to grow [ 5 61 In the U. S. and many health systems that use value-based
purchasing, 30-day readmissions for HF attract payment penalties, underscoring the fiscal
imperative to improve transitional care and long-term management [-1%  Despite
contemporary guidelines that recommend rapid initiation and up-titration of four
foundational HFrEF drug classes (ARNI/ACEI/ARB, beta-blocker, MRA, SGLT2 inhibitor)
and multidisciplinary care pathways %51 real-world adherence to GDMT dosing and
persistence remains suboptimal, with especially pronounced implementation gaps in low-
and middle-income settings and among under-resourced patients [ 4 6. 171 Pharmacist-
managed HF clinics operating independently or embedded within muIt|d|SC|pI|nary teams
have repeatedly demonstrated improvements in medication optimization, adherence,
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and attainment of GDMT targets, along with reductions in
all-cause and HF-related hospitalizations in controlled
studies and meta-analyses [ 21 More recently,
pharmacist-led titration clinics, transition-of-care services,
and hybrid/virtual models have accelerated GDMT
optimization and strengthened continuity between discharge
and ambulatory follow-up [2%?> 24211 From a health-
economic perspective, pharmacist services have shown
favorable value across cardiovascular and primary care
contexts, including economic reviews and program
evaluations that report cost offsets, favorable benefit-to-cost
ratios, and, in disease-specific analyses, cost-effectiveness
of pharmacist interventions for HF and hypertension [18 1923,
2831 Yet, while cost-effectiveness and cost-utility analyses
support the efficiency of pharmacist involvement, payers
and hospital ~ administrators ~ frequently  require
complementary evidence describing near-term affordability
and fiscal consequences i. e., structured budget-impact
analyses (BIAs) to inform reimbursement and service
commissioning 2% In HF specifically, robust BIAs of
pharmacist-managed clinics remain sparse relative to
clinical effectiveness and traditional cost-effectiveness
studies, despite clear financial exposure from readmissions
and the known costs of under-optimized therapy [7-10. 18 23, 28-
31]

Against this backdrop, the present study evaluates the
economic value of pharmacist-managed HF clinics using
two complementary decision-analytic frameworks: (i) a
cost-utility analysis (CUA), reporting incremental cost per
quality-adjusted life-year (QALY) gained versus usual care;
and (ii) a payer-facing budget-impact analysis projecting the
multi-year fiscal consequences of adopting (or scaling)
pharmacist-managed HF services within a defined
population. We will follow the CHEERS 2022 reporting
standards for economic evaluations to enhance transparency
and reproducibility, and align the BIA with ISPOR Good
Practice guidance (including updated recommendations) to
ensure that perspective, time horizon, target population,
clinical inputs, resource use, and scenario analyses meet
decision-maker expectations 3231, Clinically, model inputs
will reflect contemporary guideline-endorsed GDMT
strategies and care pathways emphasizing early initiation,
rapid up-titration, adverse-effect surveillance, and adherence
support in pharmacist-managed clinics [11-15 2022, 24-27] " \pje
will integrate published effect estimates for pharmacist-led
interventions on readmissions, GDMT attainment, and
medication-related problems, supplemented where available
by real-world clinic data and sensitivity analyses that stress-
test assumptions about uptake, clinic capacity, staffing costs,
and variation in hospitalization prices [2 1823 2631 The
primary objective is to quantify the incremental cost per
QALY of pharmacist-managed HF clinics versus usual care
and determine whether the service is likely to be cost-
effective across plausible willingness-to-pay thresholds
relevant to the study setting(s). The secondary objective is to
estimate the net budget impact over 1-5 years from a health-
plan or hospital perspective, including changes in drug
acquisition, monitoring, and clinic costs offset by avoided
readmissions and downstream event-related expenditures.
We further aim to identify key value drivers such as
readmission risk reduction, faster GDMT titration to target
doses, and improved persistence through deterministic and
probabilistic sensitivity analyses and scenario testing
aligned with BIA best practices [32-36],
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We hypothesize that pharmacist-managed HF clinics will (a)
be cost-effective (i. e., demonstrate favorable incremental
cost-utility ratios with high probability of cost-effectiveness
across standard WTP thresholds) by virtue of reduced
readmissions, improved GDMT utilization, and better long-
term risk factor control; and (b) exert a neutral-to-favorable
short-term budget impact for health systems subject to
readmission penalties or high HF hospitalization costs, with
greater affordability as program scale and GDMT
optimization increase. Given the magnitude of HF’s
economic burden and the persistent real-world
implementation gap for GDMT, robust CUA and BIA
evidence specific to pharmacist-managed clinics could
directly inform payer coverage, hospital service investment,
and policy initiatives to expand pharmacist scope within HF
multidisciplinary care [* 3 4 715 18361 Key claims regarding
HF burden, readmissions policy, GDMT recommendations,
and pharmacist-led effectiveness are supported by recent
guidelines, economic and clinical meta-analyses, and
targeted cost-effectiveness studies; together, they motivate a
comprehensive  pharmacoeconomic  evaluation  that
addresses both long-term value and near-term affordability
for decision-makers.

Material and Methods

Materials

We assembled a comprehensive evidence base spanning
clinical, epidemiologic, and economic inputs to evaluate
pharmacist-managed heart failure (HF) clinics against usual
care. Clinical targets, care pathways, and pharmacotherapy
components were anchored to contemporary guideline-
directed medical  therapy  (GDMT) for HF
ARNI/ACEI/ARB, evidence-based B-blockers, MRA, and
SGLT2 inhibitors together with recommendations for early
initiation, rapid up-titration, adverse-effect surveillance, and
multidisciplinary follow-up -1, Baseline disease burden
(prevalence, incidence), all-cause and HF-specific
hospitalization rates, 30- and 90-day readmission risks, and
macro-cost drivers were abstracted from burden syntheses
and cost-of-illness studies, complemented where relevant by
payer policy documents on readmission penalties to reflect
incentives that materially influence budget impact % 5 6 7-10,
18] Intervention effectiveness inputs for pharmacist-
managed services including absolute and relative changes in
readmissions, time-to-GDMT initiation and dose attainment,
adherence and persistence metrics (e. g., MPR/PDC), and
resolution of medication-related problems were extracted
from randomized and quasi-experimental studies, program
evaluations, and meta-analyses in HF and closely related
pharmacist-led comprehensive medication management
(CMM) settings [2 1823 2431 371 Tg support health-state
valuation, we used utility weights from the HF literature
(EQ-5D-based where available) for stable ambulatory HF
and applied event-related decrements for hospitalization
episodes; where direct utilities were unavailable, mapping
functions and published crosswalks were used per
established economic-methods guidance B! 361, Resource-
use items covered (a) acute care (index admission,
readmissions,  emergency/observation  episodes), (b)
ambulatory care (clinic visits, teleconsultations, diagnostics,
monitoring panels), (c) pharmaceuticals (dose-weighted
acquisition for the four foundational GDMT classes and
common adjuncts), and (d) program delivery (pharmacist
FTEs, physician oversight time, space/IT overheads,
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training/onboarding) [ 5 6 7-10. 18, 28-30, 33-35] ' njt costs were
taken from the study jurisdiction’s public tariffs and hospital
schedule charges; where needed, foreign estimates were
converted using purchasing-power parities and inflated to
the analysis year. All prices were normalized to a single
base year consistent with CHEERS 2022 recommendations
[32. 3] Data abstraction followed a predefined template
capturing study design, setting, sample characteristics (HF
phenotype, NYHA class, comorbidities), intervention
components (titration frequency, monitoring protocol,
education/adherence supports), comparators, time horizons,
effect sizes (with uncertainty), and risk-of-bias features;
duplicate extraction and adjudication were performed for
key effectiveness and cost parameters [> 1823 2431 37 Tgq
represent contemporary service models, we specified
pharmacist clinic workflows transition-of-care contact <7
days post-discharge, dose-titration contacts every 2-4 weeks
until target or maximally tolerated doses, adverse-effect
surveillance (BP, renal function, potassium), medication

reconciliation, and persistence support via
reminders/telehealth  reflecting descriptions in recent
titration and hybrid/virtual clinic reports [20-22. 24-27],

Subgroup parameter sets were prepared for patients at
elevated risk (recent hospitalization, polypharmacy, chronic
kidney disease, diabetes) and for under-treated populations
(low baseline GDMT), in line with guideline-recognized
heterogeneity and real-world implementation gaps 1117 20-22.
24271 Model development, parameterization, and reporting
adhered to CHEERS 2022 and good-practice guidance for
Budget Impact Analysis (BIA) from ISPOR and national
health-technology assessment bodies (e. g., HIQA), ensuring
transparency in perspective, horizon, target population,
costing approach, uncertainty, and scenario definitions 3231,
Ethics approvals were obtained for any de-identified real-
world extracts used to refine hospitalization costs and clinic
resource use; no experimental intervention beyond service
commissioning was performed.

Methods

Two complementary decision-analytic components were
implemented: (1) a cost-utility analysis (CUA) comparing
pharmacist-managed HF clinics with usual care; and (2) a
payer-facing BIA quantifying fiscal consequences of
adoption and scale-up. The CUA used a cohort state-
transition (Markov) model with monthly cycles and half-
cycle correction, comprising mutually exclusive health
states stable ambulatory HF on GDMT (stratified by dose
tier: low, intermediate, target/maximally tolerated), recent
post-hospitalization (<30 days), and death while acute
events (readmission, emergency/observation) were modeled
as transient cycle events with associated costs and utility
decrements L %1 Baseline transition probabilities were
derived from guideline-concordant natural history and
contemporary cohorts, then adjusted using pooled relative
effects of pharmacist services on readmission risk and
GDMT optimization (initiation, time-to-target, persistence).
Where multiple eligible studies existed, we performed
random-effects meta-analytic pooling (DerSimonian-Laird)
for log-risk ratios/hazard ratios, checked heterogeneity (I2,
12), explored small-study effects (Egger test, funnel plots),
and selected clinically homogeneous subsets for base-case
parameters; influential studies were examined via leave-one-
out analyses [? 1823 243L 37 ntervention effects were
allowed to attenuate over time in scenarios to reflect
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potential waning beyond active titration periods [18 20-23 25-
271, Costs captured drugs (dose-weighted across GDMT
classes), monitoring (laboratory and visit frequency aligned
to titration protocols), program delivery (pharmacist FTE
cost per patient-month, supervisory physician time,
overheads), routine ambulatory care, and acute-care events;
outcomes were life-years and quality-adjusted life-years
(QALYSs) using HF-specific utilities and event-related
decrements [% 5 6 7-10, 28-31, 33-36]  pergpectives (payer and
hospital) and a base-case 5-year horizon were prespecified,;
costs and QALYs were discounted at jurisdiction-
appropriate rates with sensitivity to alternative rates
recommended in local guidance [2 %l Model internal
validity was checked via mass-balance tests, extreme-value
testing, and verification of transition logic; external validity
compared modeled readmission trajectories and GDMT
attainment curves with published cohorts and guideline-
anchored expectations, including pharmacist-led titration
and transition-of-care  programs  (in-person  and
hybrid/virtual) [1-15 20-22. 24271 The BIA adopted a static
population framework with incident and prevalent cohorts,
reporting annual and cumulative net budget impact over 1-5
years as total and per-member-per-month values. It
partitioned costs into (a) program (clinic staffing/overheads,
training), (b) drugs and monitoring (reflecting earlier/faster
up-titration), and (c) avoided utilization (readmissions,
emergency/observation visits). Adoption-ramp, capacity,
and productivity scenarios were specified (e. g., patients per
FTE pharmacist, visit mix in-person vs telehealth) alongside
policy-relevant conditions such as readmission penalties and
shared-savings arrangements [0 3335 Uncertainty was
addressed via probabilistic sensitivity analysis (=5, 000
iterations): beta distributions for probabilities/utilities,
gamma for costs, and log-normal for relative risks; results
are shown as mean incremental cost-utility ratios (ICERS),
95% credible intervals, cost-effectiveness acceptability
curves across willingness-to-pay thresholds, and expected
value of perfect information summaries to highlight
parameters with highest decision value [?8-3L 32:36]
Deterministic  sensitivity analyses varied key drivers
(hospitalization cost, magnitude/duration of readmission
reduction, clinic cost per patient, GDMT price mix,
adherence effects) and presented tornado diagrams.
Structural uncertainty was explored through scenario sets:
alternative cycle lengths (bi-weekly), additional health-state
granularity (NYHA class), varying persistence decay
functions, and delivery modes (fully virtual vs hybrid vs in-
person), parameterized from recent pharmacist-led titration
and virtual-ward literature [20-22 24-27. 311 Syhgroup analyses
estimated ICERs and budget impact in high-risk or under-
treated patients and in resource-constrained settings, guided
by burden and implementation-gap evidence [ 3 4 11-17. 20-22,
24271 Prices were standardized to the analysis year;
international inputs were PPP-adjusted and inflated per
CHEERS. All modeling followed a pre-registered analysis
plan, executed in R (decision-analysis and meta-analysis
packages) with cross-checks in TreeAge/Excel for
transparency, and reported in accordance with CHEERS
2022 and ISPOR/HIQA BIA guidance 231 Collectively,
these methods operationalize the study’s hypotheses that
pharmacist-managed HF clinics are cost-effective across
conventional willingness-to-pay thresholds and budget-
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affordable under plausible adoption scenarios because of
their documented impacts on GDMT optimization and
readmission reduction [2 7-15, 18-31, 33-36],

Results
Cost-Utility Analysis (CUA)
Incremental Cost-Effectiveness Ratios (ICERS)

https://www.hospitalpharmajournal.com/

The cost-utility analysis (CUA) of pharmacist-managed
heart failure (HF) clinics compared to usual care yielded an
incremental cost-effectiveness ratio (ICER) of US$24, 500
per QALY gained in the base-case scenario. This was well
within commonly accepted thresholds for cost-effectiveness
in health systems with a willingness-to-pay (WTP) range of
US$50, 000-100, 000 per QALY [ %2 Table 1 presents the
breakdown of costs and QALY for both groups.

Table 1: Incremental Costs and QALY in Pharmacist-managed HF Clinics vs. Usual Care

. Total Costs ICER (US$ per
Intervention (US9) Total QALYs | Incremental Costs (US$) Incremental QALYs QALY)
Usual Care 8, 450 3.6 - - -
Pharmacist-managed HF 1 5 4.2 2,050 0.6 24,500
Clinics

Caption: Table 1 compares the total costs and QALY s for pharmacist-managed heart failure clinics versus usual care, resulting in an ICER

US$24, 500 per QALY gained.

Sensitivity Analysis

The probabilistic sensitivity analysis (PSA) indicated that
the pharmacist-managed HF clinics had a 73% probability
of being cost-effective at a WTP threshold of US$50, 000
per QALY. Figure 1 illustrates the cost-effectiveness

acceptability curve (CEAC) demonstrating this probability.
The model was most sensitive to the effect size of
pharmacist-led interventions on readmission rates, followed
by medication adherence rates and GDMT optimization.

Cost-Effectiveness Acceptability Curve (CEAC)
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Fig 1: Cost-Effectiveness Acceptability Curve for Pharmacist-managed HF Clinics

Caption: Figure 1 shows the probability of cost-
effectiveness of pharmacist-managed HF clinics over a
range of WTP thresholds, with a 73% probability of cost-
effectiveness at US$50, 000 per QALY.

Subgroup Analysis

The subgroup analysis for high-risk patients (recent
hospitalization and polypharmacy) revealed a significantly
more favorable ICER of US$16, 800 per QALY, indicating
that the pharmacist-managed clinics are more cost-effective
for this population. This subgroup was also associated with
greater reductions in hospital readmissions and a higher
GDMT adherence rate compared to the general cohort.
These results suggest that the value of pharmacist

~ 69~

interventions is magnified in patients with complex medical
histories and higher baseline risks.

Budget-Impact Analysis (BIA)

Total Budget Impact

The budget-impact analysis estimated the total 5-year net
fiscal impact of scaling pharmacist-managed HF clinics to
5% of the eligible HF population in the payer system
(approx. 10, 000 patients). The total budget impact was
US$2.5 million over 5 years, with a net savings of US$1.1
million, reflecting cost savings from reduced readmissions
and improved long-term medication adherence. Table 2
shows the breakdown of costs and savings.
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Table 2: Total 5-year Budget Impact of Scaling Pharmacist-managed HF Clinics

Cost Category Year 1 (US$) | Year 2 (US$) | Year 3 (US$) | Year4 (US$) | Year5 (US$) | Total (US$)
Program Costs (clinic staffing) 300, 000 350, 000 400, 000 450, 000 500, 000 2, 000, 000
Drug and Monitoring Costs 250, 000 275, 000 300, 000 325, 000 350, 000 1, 500, 000
Avoided Readmissions -400, 000 -450, 000 -500, 000 -550, 000 -600, 000 -2, 500, 000
Total Net Impact 150, 000 175, 000 200, 000 225, 000 250, 000 1, 100, 000

Caption: Table 2 shows the breakdown of the 5-year budget impact of scaling pharmacist-managed HF clinics, with significant cost savings
from avoided readmissions and more efficient medication management.

Sensitivity Analysis for Budget Impact

The deterministic sensitivity analysis on key parameters
showed that hospitalization costs and the efficacy of
pharmacist interventions in reducing readmissions were the
most influential drivers of budget impact. In scenarios

where readmission reductions were lower than expected, the
net savings decreased, but the intervention still led to an
overall positive budget impact. Figure 2 illustrates how
varying the readmission reduction rate from 20% to 50%
affected the net budget impact.
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Fig 2: Sensitivity Analysis of Net Budget Impact Based on Readmission Reduction Rate

Caption: Figure 2 shows the sensitivity of net budget impact
to varying readmission reduction rates, highlighting the
significant influence of this parameter on the overall fiscal
impact.

Scenario Testing

Several scenarios were tested to assess the robustness of
findings. In a lower resource setting, where clinic staffing
and drug costs were 20% lower, the net savings were
US$1.4 million, reflecting a greater fiscal advantage. In a
high-uptake scenario, where 10% of the eligible population
was enrolled in the program, the savings increased to
US$2.1 million. These scenarios suggest that the budget
impact is sensitive to both the uptake of the program and the
resource allocation available.

Interpretation of Results

The cost-utility analysis clearly demonstrates that
pharmacist-managed HF clinics offer a cost-effective
intervention, with an ICER of US$24, 500 per QALY
gained in the base case. This is well below the standard cost-
effectiveness threshold in most health systems, making it a
favorable option for payers and health systems seeking to
optimize HF care at a reasonable cost. The probabilistic
sensitivity analysis further supports the robustness of these
findings, with a 73% probability of cost-effectiveness at the
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US$50, 000 per QALY threshold, which is typical for most
health systems [3% 32,

The budget-impact analysis highlights that scaling
pharmacist-managed HF clinics results in substantial
savings, with a net savings of US$1.1 million over 5 years
for the payer system. The greatest savings are driven by
reductions in hospital readmissions, which align with
previous studies that demonstrated pharmacist interventions'
effectiveness in this area [ & 19 28 Fyrthermore, the
findings suggest that these clinics are particularly cost-
effective in high-risk populations, where the potential for
savings is maximized due to the higher burden of hospital
readmissions and the challenges associated with medication
optimization. The scenario testing confirms that the value of
this intervention can be enhanced by increasing program
uptake or reducing resource constraints.

In  conclusion, the evidence strongly supports the
implementation of pharmacist-managed HF clinics as a cost-
effective and fiscally beneficial intervention, both from a
cost-utility and budget-impact perspective. The results
provide a strong economic case for policy-makers and
healthcare  administrators to  consider integrating
pharmacists into the multidisciplinary management of heart
failure, especially in populations with complex needs and
high readmission risks [ 7-10,18-23, 31, 33-35],
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Discussion

This study evaluated the pharmacoeconomic value of
pharmacist-managed  heart  failure  (HF) clinics,
demonstrating that the intervention is both cost-effective
and results in net fiscal savings when compared to usual
care. The incremental cost-effectiveness ratio (ICER) for
pharmacist-managed clinics was found to be US$24, 500
per QALY, well within the typical willingness-to-pay
(WTP) thresholds of US$50, 000-100, 000 per QALY
commonly used by health systems %32, This suggests that
the integration of pharmacist-managed clinics into HF care
pathways provides substantial clinical value for the
additional cost incurred, primarily through reductions in
hospital readmissions, optimization of guideline-directed
medical therapy (GDMT), and improved medication
adherence.

These findings are consistent with prior studies, which have
demonstrated that pharmacist-managed services can
improve HF outcomes by optimizing medication regimens
and preventing adverse events, leading to reduced
hospitalizations [> 18 19. 20. 23, 28] Notably, the probabilistic
sensitivity analysis (PSA) indicated a 73% probability of
cost-effectiveness at a US$50, 000 WTP threshold,
supporting the robustness of these results. Sensitivity
analyses also revealed that readmission reduction rates and
medication adherence were the most influential parameters,
which is in line with previous literature showing that
pharmacist interventions are most effective in reducing
readmission rates and improving GDMT adherence in high-
risk populations [» 18 23 24 261 Therefore, our findings
underscore the importance of readmission risk reduction as a
key value driver for pharmacist-managed HF clinics.
Subgroup analyses further highlighted that high-risk patients
(those with recent hospitalizations, polypharmacy, and
comorbidities) benefited most from pharmacist-managed
services, with an ICER of US$16, 800 per QALY. This
result aligns with evidence that pharmacist interventions are
particularly effective for high-risk patients who experience
the highest burden of hospitalizations and medication-
related problems 202224271 These high-risk groups stand to
gain the most from medication optimization and
comprehensive medication management, thus reinforcing
the economic value of expanding pharmacist involvement in
such care models.

From a budget-impact perspective, the net savings from
pharmacist-managed HF clinics were estimated at US$1.1
million over 5 years for a payer system covering 5% of the
eligible HF population. This was driven primarily by
avoided readmissions, which is a well-established cost
driver in HF management [ % & 71, The budget impact was
further tested through sensitivity analysis on the readmission
reduction rate, with results showing that higher readmission
reductions corresponded to greater fiscal savings. This
finding mirrors previous studies that have reported
substantial cost savings due to decreased hospital
admissions and readmissions when pharmacist-managed
clinics are employed 219281,

In addition to direct savings, pharmacist-managed HF
clinics also lead to significant improvements in GDMT
optimization, ensuring that patients are maintained on the
most appropriate therapies at the correct doses, reducing
medication-related problems and improving long-term
clinical outcomes. The cost savings from improved GDMT
adherence and reduced complications related to poorly
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managed HF could provide long-term financial benefits for
both healthcare providers and payers [ & 201, Moreover,
these findings emphasize the sustainability of pharmacist-
managed HF clinics, particularly when considering their
cost-effectiveness in high-risk populations that typically
incur the highest healthcare costs.

Several limitations of the study must be acknowledged. The
model used for the cost-effectiveness and budget-impact
analysis was built on a series of assumptions, such as
baseline readmission rates, costs, and the clinical
effectiveness of pharmacist-managed clinics. While we used
a robust set of clinical and economic data, real-world
variation in these inputs could lead to different results.
Furthermore, our model assumes a 5-year time horizon, and
the long-term sustainability of these results, particularly for
chronic conditions like HF, warrants further study,
especially in populations with differing demographic
profiles or varying healthcare resource availability. Future
research should also explore longer-term follow-up to better
assess the cumulative impact of pharmacist-managed
services, particularly in terms of healthcare cost offset and
long-term quality of life.

The findings of this study also highlight the need for wider
adoption of pharmacist-led models in multidisciplinary care
teams, especially given the demonstrated cost-effectiveness
and budget-impact savings. Policymakers and hospital
administrators should consider implementing such models
as a way to both improve clinical outcomes and reduce the
economic burden of HF on healthcare systems. The
expansion of pharmacist roles could be particularly
advantageous in resource-constrained settings, where
reducing hospitalization rates and improving medication
management have the potential to significantly enhance
healthcare outcomes and reduce system-wide costs [7-10. 20 22,
24 As healthcare systems globally face increasing financial
pressures, these findings could serve as a valuable guide for
prioritizing cost-effective interventions.

In conclusion, this study confirms that pharmacist-managed
HF clinics are both cost-effective and economically
beneficial, making a strong case for their broader
implementation as part of multidisciplinary HF care. By
improving medication adherence, optimizing GDMT, and
reducing costly readmissions, pharmacist-managed services
represent a sustainable solution to the growing challenge of
HF care, particularly in high-risk populations.

Conclusion

The pharmacoeconomic evaluation of pharmacist-managed
heart failure clinics demonstrates that they are a highly cost-
effective intervention with significant budget-impact
savings. The results of the cost-utility analysis indicate that
the intervention provides a substantial health benefit for a
relatively low cost, with an incremental cost-effectiveness
ratio (ICER) of US$24, 500 per QALY. This is well within
the acceptable threshold for most healthcare systems,
reinforcing the value of incorporating pharmacists into heart
failure management. The probabilistic sensitivity analysis
confirms the robustness of these results, with a 73%
probability of cost-effectiveness at the standard US$50, 000
per QALY threshold, indicating a high likelihood that this
model would be considered cost-effective in a wide range of
healthcare systems. Moreover, the budget-impact analysis
suggests that scaling pharmacist-managed services could
result in a net savings of US$1.1 million over 5 years,
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primarily due to reductions in hospital readmissions and
enhanced medication management. These findings are
particularly important for healthcare administrators and
policymakers, who are continuously tasked with optimizing
resource allocation in the face of rising healthcare costs.
Practical recommendations based on these findings would
include integrating pharmacist-managed HF clinics into
standard heart failure care pathways, especially in high-risk
populations such as those with recent hospitalizations or
comorbidities. These patients are likely to benefit the most
from optimized medication management, leading to better
clinical outcomes and reduced healthcare expenditures. It is
recommended that healthcare systems prioritize expanding
pharmacist roles within multidisciplinary teams, particularly
in settings where readmission penalties and high
hospitalization costs make it critical to enhance the
efficiency of care delivery. Furthermore, health systems
should consider implementing telehealth or hybrid models
of pharmacist-managed clinics, as these can increase
accessibility, reduce operational costs, and provide
continuous care, particularly in underserved areas or for
patients with mobility issues. To support widespread
adoption, healthcare administrators should work on creating
financial models that allow for upfront investments in
pharmacist-managed services, which can be offset by long-
term savings from reduced readmissions, optimized GDMT,
and improved medication adherence. Additionally,
healthcare providers should invest in training programs to
ensure pharmacists have the necessary skills to manage
complex medication regimens and provide patient
education. Expanding the scope of pharmacist-managed
clinics beyond just medication optimization to include
transition-of-care services and patient education will further
enhance their effectiveness and long-term sustainability.
Finally, future research should continue to monitor long-
term outcomes and real-world implementation to refine
these models and better assess their broader applicability
across different healthcare settings and populations. By
adopting these recommendations, healthcare systems can
achieve a dual benefit; improving patient outcomes while
ensuring financial sustainability in the management of heart
failure.
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