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Introduction: Clinical pharmacy services contribute to safer and more effective
medication use, yet remain underdeveloped in several countries, including Italy,
due to limited recognition and funding. Local initiatives are essential to
demonstrate feasibility and impact.

Objective: To describe the 2-year implementation of a Clinical Pharmacy
Ambulatory (CPA) in a large ltalian tertiary hospital, and to evaluate its
contribution to medication management, adherence, and interprofessional
collaboration.

Methods: The CPA was established within the Hospital Pharmacy Department of
the Azienda Ospedale—Universita di Padova. It provided three pharmacist-led
services: best possible medication history (BPMH), medication review (MR), and
patient education programs (PEPs). Services were delivered on-site and through
telepharmacy, integrated into the electronic medical record. Outcomes were
assessed using key performance indicators, including service volumes, fulfillment
rates, acceptance of recommendations, and adherence measures. A survey of
healthcare professionals assessed changes in perception of pharmacists’ role.
Results: Over 2 years, the CPA served more than 2,200 patients. BPMH activity
increased by 12%, with fulfillment consistently above 97%. Fifty-one medication
reviews generated 670 therapeutic recommendations, with high physician
acceptance (over 70%). PEPs enrolled 151 patients, achieving excellent
adherence outcomes. Surveys showed improved awareness of the
pharmacist's role and stronger support for their integration into
multidisciplinary care.

Conclusion: The CPA represents the first structured pharmacist-led ambulatory
formally described in Italy. It demonstrates feasibility, clinical relevance, and
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organizational value in a healthcare system where clinical pharmacy is not yet
institutionalized. This model may inform broader adoption of pharmacist-led
services in countries where clinical pharmacy remains underdeveloped.

KEYWORDS

clinical pharmacy, clinical pharmacy ambulatory, clinical pharmacy service, best possible
medication history, medication review, patient-education, pharmacist

Highlights

o First structured clinical pharmacy ambulatory described in Italy

o Served over 2,200 patients through reconciliation, review,
and education

o Achieved high physician acceptance and excellent
medication adherence

o Offers a scalable model for systems without established

clinical pharmacy

1 Introduction

The implementation of Clinical Pharmacy Services (CPSs)
remains a significant challenge in healthcare systems where
clinical pharmacy is not formally recognized, as in Italy, despite
being well-established in several other countries (Kilonzi et al., 2023;
Elberry et al., 2022; Mekonnen et al.,, 2017).

Unlike countries such as the United Kingdom and the
United States—where CPSs originated and clinical pharmacists
are integrated members of multidisciplinary care teams—many
European contexts, including Italy, are still evolving in their
recognition and integration of this professional role (Carter,
2016; American College of Clinical Pharmacy, 2014).

The increasing complexity of pharmacotherapy, particularly
among frail populations such as the elderly, children, and
patients with chronic or rare diseases, has catalyzed local and
institutional efforts to embed clinical pharmacy services into
hospital practice. While some countries have advanced through
national regulations others have leveraged accreditation processes or
international collaborations to formalize services (Kilonzi et al.,
2024; Stuhec, 2025; Guntschnig et al, 2023; Urbanczyk et al,
2023). The University Hospital of Ghent in Belgium is a notable
example, where CPS implementation was strategically aligned with
hospital accreditation goals (Somers et al., 2016).

Evidence from international literature consistently supports the
role of CPSs in improving medication safety, optimizing
pharmacotherapy, and enhancing patient outcomes, while also
reducing healthcare costs by preventing medication errors and
avoidable hospitalizations (Khalil et al., 2016; Morris et al., 2019;
Dalton et al., 2017). Despite these demonstrated benefits, the rollout
of CPSs in Italian hospitals remains fragmented, hindered by the
lack of structural funding and formal recognition. However, the
benefits of CPSs demonstrated in the international context in terms
of improving clinical outcomes, such as medication safety,
adherence, and appropriateness of pharmacotherapy, have driven
the development of such initiatives (Somers et al., 2016; Khalil et al.,
2016; Morris et al., 2019; Dalton et al., 2017; Dooley et al., 2004).

Nevertheless, local initiatives are emerging to demonstrate the
clinical and organizational value of CPSs. One such initiative is the
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Clinical Pharmacy Ambulatory (CPA) at Padova University Hospital
(Azienda Ospedale-Universita di Padova, AOUP), developed to
address key pharmacotherapeutic challenges through a structured
outpatient and inpatient ambulatory model. The CPA was
implemented using existing institutional resources from the Hospital
dedicated funding.
Pharmacists involved were part of the department’s permanent staff
and performed CPA activities as part of their assigned duties.

Pharmacy Department, without external

This manuscript describes the development, implementation,
and evaluation of the CPA at AOUP, with a focus on its three core
services: Best Possible Medication History (BPMH) collection,
medication review (MR), and patient education programs (PEPs).
It also presents outcome data from the clinic’s first 2 years of
operation and discusses implications for the future development
of CPSs in hospital settings.

We followed the Standards for Quality Improvement Reporting
Excellence (SQUIRE) Reporting Guideline in order to present our
initiative in a standardized format (Ogrinc et al., 2016).

2 Aim

This project aimed to describe the 2-year implementation of a
pioneering CPA service at a tertiary-care academic hospital in Italy.
Specifically, the objectives were to:

o Describe the development and integration of the CPA model
within the hospital pharmacy department of the AOUP,
including its structure, staffing, operating procedures, and
service portfolio.

Evaluate the impact of the CPA services - including BPMH
collection, comprehensive MR, and development of PEPs - on

patient care processes, medication optimization, and

interprofessional collaboration.

Identify key enablers and barriers to the integration and
scalability of CPS within existing clinical pathways in a
setting and in a national outlook where clinical pharmacy
is not yet fully institutionalized.

The analysis provides insight into practical implementation

strategies and outcomes, offering a potential model for

replication in similar healthcare contexts.

3 Methods
3.1 Setting

The CPA was developed and implemented in January 2023 at
the AOUP, one of the largest academic hospitals in Italy, with over
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1,700 beds and 101 specialized units, including the Hospital
Pharmacy (HP) Department. The hospital integrates advanced
clinical care, education, and research, serving as a national and
regional referral center.

The CPA is embedded within the HP, which includes
19 pharmacists and six specialized areas of interest, including one
dedicated to clinical pharmacy (CP). The CP area was established in
2023 to meet growing institutional needs related to medication
safety, pharmacotherapy optimization, and patient engagement in
therapeutic management, especially for frail or complex patient
populations. The department leader identified these areas where
pharmaceutical expertise could significantly impact patient care,
focusing on  medication  reconciliation, review, and
patient education.

The CPA represents an innovative model of structured,
proactive pharmaceutical care delivery in an Italian hospital
setting, where clinical pharmacy is not yet fully recognized

within the national reimbursement framework.

3.2 Intervention: clinical pharmacy

ambulatory model implementation
The CPA delivers three pharmacist-led services:

« BPMH
discrepancies

collection-designed  to  reduce  medication

during transitions, in

care particularly

patients with scheduled admissions. Using telepharmacy,
pharmacists conduct structured interviews with patients or
Medication histories

caregivers before admission.

reconciled with existing electronic records and uploaded

are

into the hospital’s electronic medical record (EMR) system,
enabling informed prescribing decisions by the care team.

o MR-performed mainly at physician request for patients with
polypharmacy or complex pharmacotherapy. Following
BPMH collection, pharmacists evaluate indications, dosing,
interactions, adverse effects, deprescribing opportunities, and
adherence barriers. Recommendations are documented in
standardized forms and communicated directly to
prescribers. Validated tools are applied, adapted when
necessary to pediatric or geriatric populations.

« Patient education programs (PEPs) - pharmacist-initiated,
targeted interventions for therapies associated with high
complexity, new administration techniques, or documented
adherence challenges. Educational sessions include disease- or

drug-specific ~ content delivered through brochures,

demonstration kits, or digital material. Current PEPs
include support programs for patients treated for hepatitis

D (HDV) and transthyretin cardiac amyloidosis (ATTR-CM)

third PEP for

malignancies has started in the early 2025 (Mengato et al.,

while a patients with hematological
2024) Education is delivered in-person or via telepharmacy
and addresses administration technique, adherence strategies,

safety monitoring, and lifestyle considerations.
The CPA is staffed by 2.0 full-time equivalent (FTE) senior

clinical pharmacists, 0.5 FTE pharmacy residents, and 1.0 FTE
pharmacy students. Activities are integrated into the AOUP
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digital ecosystem through the EMR, ensuring traceability and
visibility of all interventions. Standard operating procedures
regulate eligibility, scheduling, documentation, and communication.

3.3 Procedures and tools

Pharmacists are trained in medication reconciliation,

with
professional development in key therapeutic areas. Clinical

pharmacotherapy review, and counseling, continuous

activities are supported by multiple tools:

« EMR and hospital scheduling systems;

validated interview templates and documentation formats;
national drug databases and local formularies (with pediatric

appropriateness checks);

clinical decision support systems (CDSS) for drug-drug
interaction detection and therapeutic monitoring.

3.4 Evaluation framework

The implementation of the CPA followed the quality-improvement
principles promoted by the Hospital’s Internal Quality Office, which
coordinates initiatives based on the Plan-Do-Study-Act (PDSA)
model. Accordingly, the Quality Office recommended defining
measurable Key Performance Indicators (KPIs) to guide continuous
monitoring and improvement. The KPIs developed in this context were
chosen for their measurability, feasibility, and managerial relevance,
and are consistent with the hospital’s Quality Management System
(Table 1). Data were collected via automated dashboards (Qlikview”,
King of Prussia, PA, US) manual audits, and the EMR. Pharmacists
were responsible for data entry and accuracy. Year-to-year variation
was assessed using percentage change (A%) between 2023 and 2024.

o For BPMH: total number of services performed and
requested (with relative percentages), patients served,
fulfillment rate (defined as the proportion of service
requests  successfully  delivered out of  total
requests received).

o For MR: number of reviews, pharmacist recommendations,
and acceptance rates.

o For PEPs: service requests, number of sessions, patient
enrollment, and adherence outcomes. Adherence was

assessed using medication possession ratio (MPR) and

proportion of days covered (PDC) (Canfield et al., 2019)

Professional perception: a structured survey adapted from

Omar et al. (Omar et al, 2020) was administered to
physicians and nurses from the pediatric department,
where both BPMH collection and the MR service were
implemented, to capture perceptions of pharmacist
integration and interprofessional collaboration within this
initial implementation setting. The questionnaire used a 5-
point Likert scale (from “strongly disagree” to “strongly
agree”) and was administered before and 6 months after
CPA implementation. For clarity of presentation, only the
proportion of respondents selecting “I agree” or “strongly

agree” is reported in the results.
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TABLE 1 Overview of Key Performance Indicators (KPIs) applied to the three main activities of the Clinical Pharmacy Clinic (Best Possible Medication History
[BPMH] collection, Medication Review, and Patient Education Programs [PEPs]). Each KPlI is classified according to its applicability to the specific service

area.

KPI KPI description BPMH Medication PEPs
number collection review development
1 Number of services provided Yes Yes Yes
2 Number of requesting clinical units/department Yes Yes Yes
3 Number of patients served Yes Yes Yes
4 % of services provided out of total requests (target >90%) Yes Yes Yes
5 % of pharmacist recommendations accepted (target >40%) Not applicable Yes Not applicable
6 % of patients adherent to therapy following PEP (target >90%, measured by Not applicable Not applicable Yes
standardized methods - Proportion of Days Covered [PDC] and/or
Medication Possession Ratio [MPR])

The evaluation framework was designed both to guide
continuous internal quality improvement and to provide external
evidence supporting scalability of the CPA model.

3.5 Data analysis

Data from EMR, automated dashboards, and manual audits
were compiled to calculate KPIs. Service volumes, fulfillment rates,
and recommendation acceptance were summarized using
descriptive statistics. Adherence was assessed through MPR and
PDC. Survey responses from healthcare professionals were analyzed
descriptively, and changes between baseline and follow-up were
examined using chi-square or Fisher’s exact tests, when appropriate.
Statistical analyses were performed using standard software

packages, with significance set at p < 0.05.

4 Results 2 years after
ambulatory opening

After 2 years of operation, the CPA at AOUP has demonstrated
significant achievements across its three main service areas. The
results reflect both the volume of services provided and their impact
on patient care and medication safety. Notably, requests for BPMH
and MR services were typically submitted by physicians or clinical
units through the hospital’s electronic system, whereas PEPs were
proactively initiated by pharmacists in agreement with the
prescribers, based on therapy complexity and patient needs.

Subsequent subchapters of this section will present the results,
split by the three activity areas, achieved in the years 2023 and 2024,
with related trends. For each area, applicable KPIs will be used as
indicators.

4.1 Best possible medication history
collection results

Since its launch in the early 2023, the CPA performed a total of
2,050 BPMHs across seven clinical units, in surgery and pediatrics
area. Activity increased by 12% between 2023 and 2024, reflecting
progressive integration into preadmission workflows. Fulfillment
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rates remained consistently high, above 97% overall. Surgical units
achieved near-complete fulfillment (100%), while pediatric services
showed slightly lower values (from 92% to 85%) due to urgent or
short-notice admissions. These findings demonstrate strong
feasibility of the telepharmacy-supported BPMH model. For
further information, detailed by the two areas, see Table 2.

4.2 Medication review service results

The MR service was initiated in late 2023 and piloted in three
pediatric units. Over the evaluation period, 51 reviews were
conducted for 50 patients, generating 670 pharmacist
recommendations. The overall fulfillment rate was 98.1%.
Recommendation acceptance varied by setting: outpatient
reviews reached 97.5% acceptance, while inpatient reviews

reached 71.6%. Most accepted interventions related to
prevention of potential medication errors (84%) and
optimization of dosage or formulation (80%). Lower

acceptance was observed for logistical recommendations such
as drug handling or prescribing processes. These data indicate
strong clinical relevance of pharmacist interventions, particularly
in outpatient care (Table 3).

4.3 Patient education programs (PEPs)
development results

Two pharmacist-led PEPs were launched during the study
period, targeting patients treated with
transthyretin  cardiac amyloidosis

tafamidis  for
and bulevirtide for
chronic hepatitis D virus infection. In total, 151 patients
were enrolled, accounting for 339 education encounters. Each
dispensing event served as an opportunity for structured
education, with initial visits averaging 20 min and follow-up
visits 10 min.

Both programs expanded rapidly: the cardiology PEP grew from
31 sessions in 2023 to 68 in 2024 (+113%), while the hepatology PEP
increased from 67 to 173 sessions (+258%). Importantly, 100% of
service requests were fulfilled. Adherence outcomes exceeded
predefined targets: all patients with hepatitis D achieved
PDC =>80%, and 98.5% of patients treated with tafamidis
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TABLE 2 Comparative analysis of BPMH service performance across surgical and pediatric clinical areas in 2023 and 2024, showing total BPMHs provided
and requested, patients served, and units involved, with percentage change (A%) between the 2 years.

Clinical areas KPIs 2023 2024 A% 2024 vs. 2023
Surgical Units Total BPMH provided 791 895 13%

Total BPMH requested 791 895 13%

Total patients served 772 881 14%

Total units involved 3 3 0%
Pediatric Units Total BPMH provided 173 191 10%

Total BPMH requested 189 226 20%

Total patients served 144 152 6%

Total units involved 3 4 33%

TABLE 3 Summary of Medication Review activity by care setting (inpatients vs. outpatients), including the number of reviews performed, pharmacist
suggestions provided, suggestions accepted by physicians, and acceptance rate (%).

Medication reviews

Care

setting performed pharmacists
Inpatients 9 194
Outpatients 42 476

Suggestions given by

Suggestions accepted by % Of accepted

physicians suggestions
139 71.6%
464 97.5%

TABLE 4 Drivers for the Implementation of Patient Education Programs (PEPs), clusterized by program.

Justification/Driver

HDV - bulevirtide

Amyloidosis — Tafamidis

High complexity in drug storage, preparation, and administration and need for Yes Not-applicable
training on self-administration or handling procedures

Therapeutic adherence crucial to drug effectiveness and safety Yes Yes
Novel drug on market: need for real-world data on effectiveness and safety Yes Yes
High cost of the drug Yes Yes
Patient population with complex comorbidities or special support needs Not-applicable Yes

Risk of poor adherence due to asymptomatic or insidious nature of the disease Yes Not-applicable
Only available therapeutic option in national formulary Yes Yes
Multiple prescribers in AOUP: need for a harmonized approach Yes Not-applicable
Need to collect Patient Reported Outcomes (PROs) Yes Yes
Drug under special monitoring for safety: proactive pharmacovigilance project Yes Yes

achieved MPR >80%. A third PEP, focusing on hematological
malignancies and oral targeted therapies, was introduced in early
2025, with results forthcoming. Table 4 outlines the clinical and
logistical drivers that inspired the development of these programs in
their respective therapeutic areas.

4.4 Feedbacks on the value of the CPA from
other health professionals

A total of 60 pediatric healthcare professionals (physicians

and nurses) completed the perception survey at baseline (T0) and
6 months after CPA implementation (T1). Positive responses
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increased across all 12 items, with significant improvements for
three statements: awareness of the clinical pharmacist’s presence
(p <0.05), belief that pharmacists improve care quality (p < 0.05),
and recognition of pharmacists in the workplace (p < 0.05).
Table 5 highlights that although baseline familiarity with
clinical pharmacists was limited, perceptions of their impact
were highly positive, indicating that exposure to CPA services
rapidly improved recognition and collaboration. Subgroup
analysis by profession was not feasible due to sample size but
will be considered in future surveys. These findings confirm that
the CPA not only impacted patient-level outcomes but also
enhanced the visibility and integration of pharmacists within
multidisciplinary teams.
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TABLE 5 Results of the survey evaluating healthcare staff perceptions regarding the role of the clinical pharmacist, comparing responses at baseline (T0) and
after 2 years of Clinical Pharmacy Clinic activity (T1). Data are expressed as the percentage of “l agree” responses; p-values assess the statistical significance
of observed changes.

Question Question “l agree” or “strongly “l agree” or “strongly p
number agree” answer at tO N = agree” answer at t1 value
67 (%) N = 60 (%)

1 Healthcare staff are used to collaborate with the clinical 18 (26.9) 27 (45.0) 0.08
pharmacist

2 The clinical pharmacist can improve patient care 62 (92.5) 60 (100) 0.12

3 The clinical pharmacist is an important figure in the ward = 51 (76.1) 49 (81.7) 0.50
team

4 Clinical pharmacist services have or will have a positive 62 (92.5) 55 (91.7) >0.09
impact on pediatric patient management

5 The clinical pharmacist in the ward team improves care 57 (85.1) 54 (90.0) 0.4
activities

6 The clinical pharmacist is able to reduce therapeutic errors = 64 (95.5) 58 (96.7) 0.9
and improve patient therapy outcomes

7 I have already heard of the clinical pharmacist at my 44 (65.7) 51 (85.0) <0.05
workplace

8 The presence of the clinical pharmacist in a ward team 45 (67.2) 52 (86.7) <0.05
would improve the quality of patient care in the hospital
setting

9 The clinical pharmacist has a role in the pharmacological = 59 (88.1) 57 (95.0) 0.4
education of the patient

10 The clinical pharmacist is present at my workplace 35 (52.2) 53 (88.3) <0.05

11 It would be useful for the clinical pharmacist to acquire 62 (92.5) 58 (96.7) 0.7
specific training for the clinical field in which they operate

12 The presence of the clinical pharmacist during ward rounds | 62 (92.5) 59 (98.3) 0.4
and in collegial discussions is desirable

5 Discussion

This study described the implementation and 2-year
evaluation of a CPA in a large Italian tertiary hospital. The
findings demonstrate that pharmacist-led services can be
successfully integrated into routine hospital practice even in
settings where clinical pharmacy is not formally recognized at
the national level (Wang et al., 2025; Abdulghani et al., 2018). The
CPA achieved consistent growth, high acceptance of pharmacist
recommendations, excellent adherence outcomes, and improved
professional recognition, serving more than 2,200 patients
through medication reconciliation, medication review, and
patient education.

The results are consistent with international evidence
highlighting the positive impact of clinical pharmacy services
on medication safety, therapy optimization, and patient
outcomes. (Stuhec, 2025; Guntschnig et al., 2023; Somers
et al., 2016; Khalil et al., 2016; Morris et al, 2019). In
particular, the high acceptance of  pharmacist
recommendations mirrors findings from other European and
North American experiences, where integration of pharmacists
into clinical teams has been associated with improvements in
prescribing quality and patient safety (Carter, 2016; American
College of Clinical Pharmacy, 2014; Somers et al., 2016). The
strong adherence outcomes observed in our patient education
programs also align with previous reports emphasizing the role of
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pharmacist-led counseling in supporting the use of complex or
high-cost therapies (Mengato et al., 2024).

From a policy perspective, this experience is particularly relevant
for Italy, which currently lacks a formal framework for clinical
pharmacy services, leaving their adoption fragmented and
dependent on local initiatives (Lombardi et al., 2018; Mengato
et al., 2023; Fornasier et al., 2018). The CPA provides the first
structured and documented example of a clinical pharmacy
the country,
measurable impact. Its success supports calls for broader

ambulatory in demonstrating  feasibility and

institutional ~recognition of clinical pharmacists and for
systematic inclusion of CPSs in multidisciplinary care pathways.
At the European level, this case contributes to the evidence base
for countries where clinical pharmacy remains underdeveloped or
insufficiently institutionalized (Stuhec, 2025; Guntschnig et al.,
2023). The CPA model,

procedures, digital integration, and outcome monitoring through

characterized by standardized
key performance indicators, offers a transferable framework for
scaling similar services in healthcare systems with limited or
emerging CPS structures. Demonstrating both clinical and
organizational value is essential to secure sustainable funding and
to embed pharmacists within care teams, thereby aligning national
policies with international best practice.

Moreover, these results reflect interprofessional perceptions
generated by exposure to CPA activities (BPMH and MR) in the
pediatric teams, and suggest that early, visible pharmacist
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involvement can improve recognition of pharmacists’ contributions
and facilitate collaborative care.

This study also has strengths and limitations. A major
strength lies in the comprehensive scope of the CPA,
integrating medication reconciliation, review, and patient
education within a single service, and in the use of
standardized indicators for monitoring. Integration into the
electronic medical record ensured visibility and traceability of
all interventions. However, being a single-center experience
limits generalizability, and the short observation period
restricts evaluation of long-term outcomes. In addition, while
clinical and process outcomes were captured, the economic
impact of the model has not yet been assessed.

Looking ahead, the CPA will consolidate existing programs and
expand into new therapeutic areas, such as hematology. A key future
priority will be the evaluation of the economic impact of the model,
including potential cost savings from error prevention, improved
adherence, and more efficient use of high-cost therapies (Baudo
et al,, 2021). Demonstrating financial sustainability is expected to
strengthen the case for long-term institutional support and board-
level adoption.

Implementation outcomes were also evaluated following
Proctor’s taxonomy, focusing on acceptability, feasibility,
fidelity, and sustainability (Proctor et al., 2011). Acceptability
was reflected by high physician acceptance of pharmacist
recommendations; feasibility was demonstrated by consistent
and high fulfillment
supported by standardized procedures and integration into the

service growth rates; fidelity was
electronic medical record; and sustainability is being pursued
through institutional recognition and alignment with hospital
quality improvement goals. Future work will explore additional
implementation outcomes such as penetration and cost-
effectiveness.

Our evaluation approach, developed with the Hospital’s Internal
Quality Office, was inherently aligned with the PDSA model that
governs institutional quality-improvement activities. Using KPIs
consistent with this framework allowed us to capture key process
and outcome dimensions (acceptability, feasibility, fidelity, and
sustainability). In future phases, we plan to integrate formal
implementation frameworks such as CFIR, RE-AIM, and EPIS to
systematically assess contextual determinants and long-term
adoption (Damschroder et al., 2022; Holtrop et al., 2021; Moullin
et al., 2019).

It is also important to give adequate attention to facilitators and
barriers. Key drivers of successful implementation included
institutional endorsement from the Internal Quality Office,
alignment with the PDSA cycle, and seamless integration of
activities within the EMR. The main barriers were limited
personnel resources and the absence of protected time for clinical
pharmacy activities in some departments.

To strengthen implementation and scalability, future strategies
should focus on formalizing interprofessional communication
processes, additional
embedding digital referral and follow-up tools within the EMR,

expanding CPA coverage to wards,
and incorporating CPA activities into staff training and performance
evaluation systems. These measures would consolidate the long-
sustainability of the
institutional adoption.

term model and facilitate broader
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In summary, the CPA represents a pioneering and scalable
that
management, supports adherence, and fosters interprofessional

model of pharmacist-led care enhances medication
collaboration. Its early success highlights the importance of local
innovation in advancing clinical pharmacy in contexts lacking
national recognition. This Italian experience may serve as a
reference for other European healthcare systems seeking to
institutionalize clinical pharmacy services as a core component of

patient-centered care.

6 Conclusion

The CPA established at a large Italian tertiary hospital represents
the first structured model of its kind formally described in Italy,
demonstrating that pharmacist-led services can be integrated
successfully into hospital workflows, achieving measurable
benefits in medication safety, adherence, and interprofessional
collaboration.

This experience shows that clinical pharmacy can generate value
even in healthcare systems where it is not formally recognized,
providing a transferable framework for other countries in which
clinical ~pharmacy services remain underdeveloped. By
standardizing processes, embedding activities in digital platforms,
and monitoring outcomes through predefined indicators, the CPA
has proven both feasible and impactful.

Future priorities include evaluating the economic implications
of the model to demonstrate cost savings from improved adherence
and safer use of high-cost therapies. Such evidence will be crucial to
support institutionalization, secure sustainable funding, and inform
national policy. The CPA thus offers a pioneering example of how
local innovation can catalyze broader adoption of clinical pharmacy
services, contributing to more patient-centered and efficient

healthcare delivery.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Author contributions

DM: Conceptualization, Data curation, Methodology,
Visualization, Writing - original draft. LaC: Conceptualization,
Data curation, Methodology, Writing - review and editing. FT:
Investigation, Writing — review and editing. LuC: Methodology,
Writing - review and editing. DC: Formal Analysis, Investigation,
Writing - original draft. CB: Formal Analysis, Investigation,
Writing - review and editing. FB: Supervision, Writing — review
and editing. FR: Supervision, Writing — review and editing. AC:
Supervision, Writing - review and editing. SS: Supervision,
Writing - review and editing. GS: Supervision, Writing — review
and editing. MT: Project administration, Writing — review and
editing. FV: Methodology,

administration, Supervision, Visualization, Writing - review

Conceptualization, Project

and editing.

frontiersin.org


https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2025.1706056

Mengato et al.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Acknowledgments

The authors thank the healthcare professionals and clinical teams at
the Azienda Ospedale-Universita di Padova for their collaboration in
implementing and supporting the Clinical Pharmacy Ambulatory.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

References

Abdulghani, K. H., Aseeri, M. A., Mahmoud, A., and Abulezz, R. (2018). The impact
of pharmacist-led medication reconciliation during admission at tertiary care hospital.
Int. J. Clin. Pharm. 40 (1), 196-201. doi:10.1007/s11096-017-0568-6

American College of Clinical Pharmacy (2014). Standards of practice for clinical
pharmacists. Pharmacotherapy 34 (8), 794-797. doi:10.1002/phar.1438

Baudouin, A., Herledan, C., Poletto, N., Guillemin, M. D., Maison, O., Garreau, R.,
et al. (2021). Economic impact of clinical pharmaceutical activities in hospital wards: a
systematic review. Res. Soc. Adm. Pharm. 17 (3), 497-505. doi:10.1016/j.sapharm.2020.
07.016

Canfield, S. L., Zuckerman, A., Anguiano, R. H., Jolly, J. A., DeClercq, J., Wascher, M.,
et al. (2019). Navigating the wild west of medication adherence reporting in specialty
pharmacy. J. Manag. Care Spec. Pharm. 25 (10), 1073-1077. doi:10.18553/jmcp.2019.25.
10.1073

Carter, B. L. (2016). Evolution of clinical pharmacy in the USA and future directions
for patient care. Drugs Aging 33 (2), 169-177. doi:10.1007/540266-016-0349-2

Dalton, K., and Byrne, S. (2017). Role of the pharmacist in reducing healthcare costs:
current insights. Integr. Pharm. Res. Pract. 6, 37-46. doi:10.2147/IPRP.S108047

Damschroder, L. J., Reardon, C. M., Widerquist, M. A. O., and Lowery, J. (2022). The
updated consolidated framework for implementation research based on user feedback.
Implement Sci. 17 (1), 75. d0i:10.1186/s13012-022-01245-0

Dooley, M. J., Allen, K. M., Doecke, C. J., Galbraith, K. J., Taylor, G. R., Bright, J., et al.
(2004). A prospective multicentre study of pharmacist initiated changes to drug therapy
and patient management in acute care government funded hospitals. Br. J. Clin.
Pharmacol. 57 (4), 513-521. doi:10.1046/j.1365-2125.2003.02029.x

Elberry, A. A., Mekhael, A. A., Alsheikh, M., Taha, S., Hussein, R., and Nasr, Z. (2022).
Factors hindering the implementation of clinical pharmacy practice in Egyptian
hospitals: a cross-sectional study. J. Pharm. Policy Pract. 15 (1), 35. doi:10.1186/
540545-022-00422-2

Fornasier, G., Taborelli, M., Francescon, S., Polesel, J., Aliberti, M., De Paoli, P., et al.
(2018). Targeted therapies and adverse drug reactions in oncology: the role of clinical
pharmacist in pharmacovigilance. Int. J. Clin. Pharm. 40 (4), 795-802. doi:10.1007/
s11096-018-0653-5

Guntschnig, S., Courtenay, A., Abuelhana, A., and Scott, M. G. (2023). Clinical
pharmacy interventions in an Austrian hospital: a report highlights the need for the
implementation of clinical pharmacy services. Eur. J. Hosp. Pharm. 25, 57-63. doi:10.
1136/ejhpharm-2023-003840

Holtrop, J. S., Estabrooks, P. A., Gaglio, B., Harden, S. M., Kessler, R. S., King, D. K,,
et al. (2021). Understanding and applying the RE-AIM framework: clarifications and
resources. J. Clin. Transl. Sci. 5 (1), e126. doi:10.1017/cts.2021.789

Khalil, V., deClifford, J. M., Lam, S., and Subramaniam, A. (2016). Implementation
and evaluation of a collaborative clinical pharmacist’s medications reconciliation and
charting service for admitted medical inpatients in a metropolitan hospital. J. Clin.
Pharm. Ther. 41 (6), 662-666. doi:10.1111/jcpt.12442

Frontiers in Pharmacology

10.3389/fphar.2025.1706056

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures
in this article has been generated by Frontiers with the
efforts
have been made to ensure accuracy, including review by the
identify

support of artificial intelligence and reasonable

authors wherever possible. If you any issues,

please contact us.

Publisher’'s note

All claims expressed in this article are solely those of
the authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the
and the
evaluated in this article, or claim that may be made by

editors reviewers. Any product that may be

endorsed by

its manufacturer, is not

the publisher.

guaranteed or

Kilonzi, M., Mutagonda, R. F.,, Mlyuka, H. J., Mwakawanga, D. L., Mikomangwa, W.
P., Kibanga, W. A, et al. (2023). Barriers and facilitators of integration of pharmacists in
the provision of clinical pharmacy services in Tanzania. BMC Prim. Care 24, 72. doi:10.
1186/512875-023-02026-4

Kilonzi, M., Mboya, E. A,, Lyimo, R. M., Sanga, D., Sangeda, R. Z., Kibanga, W. A.,
et al. (2024). Establishment of clinical pharmacy services: evidence-based information
from stakeholders. Hum. Resour. Health 22, 6. doi:10.1186/s12960-023-00887-5

Lombardi, N., Wei, L., Ghaleb, M., Pasut, E., Leschiutta, S., Rossi, P., et al. (2018).
Evaluation of the implementation of a clinical pharmacy service on an acute internal
medicine ward in Italy. BMC Health Serv. Res. 18 (1), 259. doi:10.1186/5s12913-018-2988-y

Mekonnen, A. B., Yesuf, E. A., Odegard, P. S., Wega, S. S., Hailemeskel, B., and
Engidawork, E. (2017). Current status, challenges and the way forward for clinical
pharmacy service in Ethiopian public hospitals. BMC Health Serv. Res. 17 (1), 359.
doi:10.1186/s12913-017-2305-1

Mengato, D., Pivato, L., Codato, L., Faccioli, F. F., Camuffo, L., Giron, M. C,, et al.
(2023). Best possible medication history collection by clinical pharmacist in a
preoperative setting: an observational prospective study. Pharm. (Basel) 11 (5), 142.
doi:10.3390/pharmacy11050142

Mengato, D., Trivellato, S., Pedrolo, C., Russo, F. P., and Venturini, F. (2024).
Pharmacist-led patient education improves medication self-management and
adherence in chronic hepatitis D virus patients: insights from the EXPLAIN project.
Eur. . Hosp. Pharm. 30-2024-004170. doi:10.1136/ejhpharm-2024-004170

Morris, J. L., Adams, A. J., Johnson, T. J., and Fleming, M. L. (2019). Characterization
of clinical pharmacy services in a pediatric HIV clinic. J. Am. Coll. Clin. Pharm. 2 (5),
455-461. doi:10.1002/jac5.1077

Moullin, J. C., Dickson, K. S., Stadnick, N. A., Rabin, B., and Aarons, G. A. (2019).
Systematic review of the exploration, preparation, implementation, sustainment (EPIS)
framework. Implement Sci. 14 (1), 1. doi:10.1186/s13012-018-0842-6

Ogring, G., Davies, L., Goodman, D., Batalden, P., Davidoff, F., and Stevens, D. (2016).
SQUIRE 2.0 (standards for QUality improvement reporting excellence): revised
publication guidelines from a detailed consensus process. BMJ Qual. Saf. 25 (12),
986-992. doi:10.1136/bmjqs-2015-004411

Omar, N. E,, Elazzazy, S., Abdallah, O., Nashwan, A. J,, Eltorki, Y., Afifi, H. M., et al.
(2020). Perceptions and expectations of health care providers towards clinical pharmacy
services at a tertiary cancer centre in Qatar. J. Oncol. Pharm. Pract. 26 (5), 1086-1096.
doi:10.1177/1078155219882076

Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., et al.
(2011). Outcomes for implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm. Policy Ment. Health 38 (2), 65-76. doi:10.1007/
510488-010-0319-7

Somers, A., Robays, H., Decruyenaere, J., and Spinewine, A. (2016). Experience with
the implementation of clinical pharmacy services in a university hospital in Belgium.
Drugs Aging 33 (3), 189-197. doi:10.1007/s40266-016-0356-3

frontiersin.org


https://doi.org/10.1007/s11096-017-0568-6
https://doi.org/10.1002/phar.1438
https://doi.org/10.1016/j.sapharm.2020.07.016
https://doi.org/10.1016/j.sapharm.2020.07.016
https://doi.org/10.18553/jmcp.2019.25.10.1073
https://doi.org/10.18553/jmcp.2019.25.10.1073
https://doi.org/10.1007/s40266-016-0349-2
https://doi.org/10.2147/IPRP.S108047
https://doi.org/10.1186/s13012-022-01245-0
https://doi.org/10.1046/j.1365-2125.2003.02029.x
https://doi.org/10.1186/s40545-022-00422-2
https://doi.org/10.1186/s40545-022-00422-2
https://doi.org/10.1007/s11096-018-0653-5
https://doi.org/10.1007/s11096-018-0653-5
https://doi.org/10.1136/ejhpharm-2023-003840
https://doi.org/10.1136/ejhpharm-2023-003840
https://doi.org/10.1017/cts.2021.789
https://doi.org/10.1111/jcpt.12442
https://doi.org/10.1186/s12875-023-02026-4
https://doi.org/10.1186/s12875-023-02026-4
https://doi.org/10.1186/s12960-023-00887-5
https://doi.org/10.1186/s12913-018-2988-y
https://doi.org/10.1186/s12913-017-2305-1
https://doi.org/10.3390/pharmacy11050142
https://doi.org/10.1136/ejhpharm-2024-004170
https://doi.org/10.1002/jac5.1077
https://doi.org/10.1186/s13012-018-0842-6
https://doi.org/10.1136/bmjqs-2015-004411
https://doi.org/10.1177/1078155219882076
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s40266-016-0356-3
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2025.1706056

Mengato et al.

Stuhec, M. (2025). Medication reconciliation and seamless care led by clinical
pharmacists in Slovenia: a national reimbursed program ensuring safe and effective
transition of care. Int. J. Clin. Pharm. 47 (2), 239-246. doi:10.1007/s11096-024-01840-9

Urbanczyk, K., Guntschnig, S., Antoniadis, V., Falamic, S., Kovacevic, T.,
Kurczewska-Michalak, M., et al. (2023). Recommendations for wider adoption of
clinical pharmacy in central and eastern Europe in order to optimise

Frontiers in Pharmacology

09

10.3389/fphar.2025.1706056

pharmacotherapy and improve patient outcomes. Front. Pharmacol. 14, 1244151.
doi:10.3389/fphar.2023.1244151

Wang, L., Zhang, Y., Wei, Q,, Liang, X., Zhou, J., Ma, A,, et al. (2025). The effect of
pharmacist intervention on medication adherence measured with proportion of days
covered: a systematic review and meta-analysis. Int. J. Clin. Pharm. 7. doi:10.1007/
s11096-025-01974-4

frontiersin.org


https://doi.org/10.1007/s11096-024-01840-9
https://doi.org/10.3389/fphar.2023.1244151
https://doi.org/10.1007/s11096-025-01974-4
https://doi.org/10.1007/s11096-025-01974-4
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2025.1706056

	Implementation and impact analysis of a clinical pharmacy ambulatory: a two-year experience
	Highlights
	1 Introduction
	2 Aim
	3 Methods
	3.1 Setting
	3.2 Intervention: clinical pharmacy ambulatory model implementation
	3.3 Procedures and tools
	3.4 Evaluation framework
	3.5 Data analysis

	4 Results 2 years after ambulatory opening
	4.1 Best possible medication history collection results
	4.2 Medication review service results
	4.3 Patient education programs (PEPs) development results
	4.4 Feedbacks on the value of the CPA from other health professionals

	5 Discussion
	6 Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


