g
4
s

/) 75
A Nk Leiden

= )

M’b The Netherlands

Pharmacist-driven interventions in patients with chronic
kidney disease and end-stage renal failure
Oever, F.J. van den

Citation
Oever, F. J. van den. (2026, March 12). Pharmacist-driven interventions in

patients with chronic kidney disease and end-stage renal failure. Retrieved
from https://hdl.handle.net/1887/4296592

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/4296592

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4296592




CHAPTER 7

Implementation fidelity of a pharmacist-
led intervention program to improve a
high serum phosphate concentration

in Dutch haemodialysis patients

F.J. van den Oever, E.C. Vasbinder, Y. Schrama,
T. van Gelder, P.M.L.A. van den Bemt, J.G. Hugtenburg

Published in the International Journal of Clinical Pharmacy 2025; doi: 10.1007/
s11096-025-01995-z



Abstract

Introduction

The PIDO-P (Pharmacist Intervention and Dose Optimization of Phosphate-binding
medication) was designed to improve high serum phosphate concentration (SPC)
in haemodialysis patients with a high pill burden of phosphate-binding medication
(PBM). This intervention consisted of three pharmacist-patient consultations, in
which barriers to adherence to PBM were addressed and PBM dose was reduced.
Although this intervention improved PBM adherence, SPC remained high.

Aim
To determine the implementation fidelity (IF) of the PIDO-P intervention.

Method

This mixed-methods implementation study had a convergent design using the
intervention mixed-methods framework. Data from all patients included in the
PIDO-P study (n=75) were used to assess IF using Carroll’s Framework for IF. Six
key components were identified [A: identifying barriers, B: assessing medication-
related health literacy; C: providing information and advice, D: discussing patient
preferences, E: providing a summary/dose reduction advice, F: performing a
follow-up consultation]. Two researchers independently rated the extent to which
the different aspects of the key intervention components were carried out as
planned. Data sources were research administration (quantitative and qualitative),
oral surveys from patients (quantitative and qualitative) and pharmacists
(quantitative), semi-structured interviews with six patients, two pharmacists,
and three prescribers (qualitative), and electronic medical records (quantitative).
Data from semi-structured interviews were thematically analysed according to
Braun and Clarke with Atlas.ti, quantitative data were analysed using descriptive
statistics in SPSS. Where possible, data integration was performed.

Results

The adherence to the intervention was moderate to high, except for the screening
process. The written summary was delivered to a moderate degree (65.3%).
Facilitation strategies were helpful, and pharmacists considered the intervention
not too complex. The quality of delivery and participant responsiveness were
good. Four IF themes could be identified: 1) patient knowledge and understanding,
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2) correct use of PBM, 3) PBM treatment individualisation, 4) relationship between
pharmacist and patient. To increase its feasibility, the intervention should be
targeted at patients with SPC > 2.0 mmol/L, and patient selection should be
improved.

Conclusion

The lack of effect of the PIDO-P intervention on SPC cannot be explained by low IF.
Targeting patients with higher SPC and improving patient selection may increase
its effectiveness.
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Introduction

Chronic kidney disease (CKD) is frequently complicated by a high serum phosphate
concentration (SPC), which is difficult to manage. The proportion of haemodialysis
patients with an SPC outside the target range may be as high as 55% . Important
consequences of a high SPC are cardiovascular morbidity and mortality 2.
Treatment of a high SPC in dialysis patients consists of three cornerstones: dietary
phosphate reduction, phosphate removal during haemodialysis sessions, and
treatment with phosphate-binding medication (PBM) 3.

Suboptimal adherence occurs in approximately 50% of the patients using PBM *#
and is associated with increased morbidity and mortality and higher healthcare
costs ®°. Suboptimal PBM adherence often results in a high SPC, unresponsive
to treatment with PBM. This unresponsiveness frequently provokes a negative
treatment spiral, in which the nephrologist keeps increasing the dose, leading to
an even lower PBM adherence ®.

Several educational and behavioural interventions, including pharmacist
interventions, have been studied to improve suboptimal adherence to PBM "3,
These interventions mostly demonstrated short-term positive effects on SPC 4,
knowledge, and adherence to PBM "4, Multi-component interventions, combining
educational and behavioural aspects, tailored to the problems and challenges of
the individual patient, seem most promising in improving adherence 54,

The PIDO-P (Pharmacist Intervention and Dose Optimisation of Phosphate-binding
medication) study investigated a multi-component pharmacist intervention
consisting of pharmacist-patient consultations, incorporating a dose reduction
of PBM, in patients on haemodialysis with a high SPC and a high PBM pill burden
(see Box 1).

The PIDO-P intervention improved self-reported adherence to PBM and reduced
PBM pill burden, but, contrary to our expectations, did not reduce SPC after
three months. To interpret these findings, it is important to understand how the
intervention was implemented and performed, as it is known that the effectiveness
of an intervention is related to the intervention being delivered as intended?®.
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Box 1. Methodology of the Pharmacist Intervention and Dose Optimisation of Phosphate-
binding medication (PIDO-P) study

The PIDO-P study was designed as a hybrid type 2 effectiveness-implementation study,
and besides investigating implementation fidelity, also investigated the effects of the
PIDO-P intervention on serum phosphate concentration (SPC), phosphate-binding
medication (PBM) pill burden, and self-reported adherence to PBM in 75 patients with
an SPC > 1.5 mmol/L and 6 or more sevelamer equivalents as phosphate-binding
medication (PBM). The PIDO-P intervention consisted of an active pharmacist phase,
consisting of three pharmacist consultations on the haemodialysis ward in three months,
in which information was provided and individual barriers to adherence to PBM were
addressed, combined with a reduction of the PBM pill burden, and a follow-up phase of
nine months of usual care, leading to a total follow-up per patient of 12 months.

During the first consultation, self-reported adherence to PBM was assessed using MARS-
5 (Medication Adherence Report Scale), and barriers to adherence were identified using
the Quick Barrier Scan (QBS). During the second consultation, barriers to adherence
were discussed and addressed, and the PBM dose was reduced, according to a
prespecified algorithm allowing for individualised dose reduction, taking into account
patient preferences regarding diet and PBM. The target for dose reduction was a 50%
decrease in pill burden of PBM. During the third consultation, the patient’s experiences
were discussed. If necessary, the pharmacist further adjusted the treatment with PBM.

After the third consultation, the active pharmacist phase ended, and patients returned
to usual care. Usual care consisted of treatment of a high SPC by a nephrologist alone.
After 12 months, MARS-5 was repeated by the pharmacist. During this consultation, no
specific recommendations were discussed.

The PIDO-P intervention was designed in analogy with a previous intervention program
in patients with hypertension: the CATI, Cardiovascular medication non-Adherence
Tailored Intervention %, and diabetes ?’. The primary investigator (FlvdO) adapted the
intervention program to patients with a high SPC, based on the results of earlier studies
in patients using PBM %27 _ Results of systematic reviews regarding the factors and

interventions influencing adherence in hemodialysis patients were included 5272,
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Aim

This study aimed to evaluate the implementation fidelity (IF) of the PIDO-P
intervention, including potential moderating factors that might have influenced
the implementation and performance of this intervention. Furthermore, the
feasibility of implementation in clinical practice, including its barriers and
facilitators, was explored.

Method

Study design

This study evaluated IF with Carroll’s Framework for IF (CFIF, see below), and had
a mixed-methods design in analogy with earlier studies on the implementation
of pharmacist intervention Y, This IF study was part of the PIDO-P study,
an effectiveness-implementation hybrid type 2 study (see Box 1), and had a
convergent design using the intervention mixed-methods framework 8°, Figure 1
depicts the procedural diagram.

Integration was performed by connecting, building, and merging '#°. Methods
were integrated by connecting, as the patient sample for the semi-structured
interviews was selected from the subset of patients without signs of limited
medication-related health literacy. Building was performed using data from the
oral patient surveys to design the topic lists for the semi-structured interviews with
patients. Merging was performed at the interpretation and reporting level using
joint displays and a narrative weaving approach. If applicable, metainferences
were generated.

Study population

Data from all patients included in the PIDO-P study (n=75) were used to evaluate IF.
At baseline, patients were around 65 years of age (65 * 16, mean * SD); 65% were
male; patients used 12.7 + 5.0 different medications with a total pill burden of 22.3
+7.7. PBM pill burden was 8.8 + 2.9. Their main renal diagnoses were hypertension
(30.7%) and diabetes mellitus (20.0%).
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Conceptual framework for implementation fidelity

We evaluated the IF of the intervention using Carroll’s CFIF 2°. This framework
consists of two interrelated components: adherence to the intervention and
moderating factors. Figure 2 shows the components of CFIF, including their
mutual relationship, and their relationship with the outcomes of the intervention.

Potential moderating factors

Data collection

Intervention complexity Qual
Facilitation strategies Qual + Quan
Quality of delivery Qual
Participant responsiveness Qual
Context Qual + Quan
l—b Adherence Data collection
Intervention Coverage Qual + Quan Outcomes
Content Qual + Quan
4 Frequency Qual ‘[‘
Duration Qual + Quan
Evaluation
Evaluation of i

Identification of key components

first visit: barrier identification

first visit: RALPH interview guide
second visit: information and advice
second visit: patient preferences
second visit: written summary
including dose reduction advice
follow-up visit

implementation fidelity

mQgMNm™>

M

Figure 2. Conceptual Framework for Implementation Fidelity (CFIF) model

Adherence to the intervention

Adherence to the intervention can be defined as “the intervention being delivered
as designed” 2°. Adherence includes the following components: coverage (the
degree to which patients who should receive the intervention, actually do so),
content (the degree to which all key intervention components are implemented),
frequency (the degree to how often the elements of the intervention are delivered)
and duration (the degree to how long the intervention elements are delivered).
Frequency and duration together can also be defined as dosage or exposure 2°,
or the amount of the intervention that participants have received. The adherence
to the intervention was assessed by evaluating all key intervention components,
which are listed below.
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Key intervention components
Before the start of the PIDO-P study, the following six key intervention components
were identified:

A) first consultation: identification of barriers to PBM adherence using the
Quick Barrier Scan (QBS)

B) first consultation: RALPH (Recognising and Addressing Limited
PHarmaceutical literacy) interview guide to explore medication-related
health literacy

C) second consultation: information and advice, according to the selected
modules from the TIG (Tailored Intervention Guide)

D) second consultation: patient preferences regarding PBM

E) second consultation: handwritten summary including dose reduction
advice. We chose to provide a handwritten summary for two reasons:
1) to be able to provide it directly after the consultation, and 2) a high
percentage of dialysis patients do not use electronic devices and email

F) follow-up consultation after three months, in which patient experiences
were discussed and the intervention was evaluated

For each key intervention component and each of the adherence components
(coverage, content, frequency, and duration), specific research questions were
defined, and based on these questions, the IF was rated (see next section). These
research questions are described in Table 1 and were based on earlier IF research
of pharmacist interventions using CFIF 6:17:21,

Rating the adherence to the intervention

Two researchers (FJjvdO and JGH) independently rated the extent to which the
different aspects of the key intervention components were carried out as planned
(i.e. whether the adherence to the intervention for this key component was low,
moderate, or high). “Low” was defined as the key intervention component being
performed in less than 50% of the patients, “moderate” as in 50% to 75% of the
patients, and “high” as in more than 75% of the patients.

Moderating factors

Moderating factors include intervention complexity (to which degree the
complexity of the intervention is an important barrier to its adoption), facilitation
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strategies (the degree to which strategies, such as training and intervention
materials are delivered), quality of delivery (is the intervention delivered in a way
appropriate to achieving what was intended), and participant responsiveness
(to what extent patients and pharmacists are committed to the intervention).
Based on earlier research on pharmacist interventions using CFIF 161%21 research
guestions regarding the moderating factors were formulated (see Table 2).

Feasibility

Barriers and facilitators were identified to guide the feasibility and implementation
of the PIDO-P intervention in clinical practice. These barriers and facilitators were
explored during semi-structured interviews with pharmacists, patients, and
prescribers. To explore barriers and facilitators for implementation, questions were
formulated based on earlier research using CFIF in pharmacist interventions 16:17:21
and adapted to the PIDO-P intervention and the haemodialysis context.

Data collection

Data sources

From the start of the PIDO-P study in October 2021 until October 2023, data from
research administration, oral surveys, and semi-structured interviews were used
to assess IF, including adherence to the intervention and moderating factors.
Feasibility was assessed using data from research administration and semi-
structured interviews.

Research administration (data source I) contained qualitative and quantitative
data on selection (number of patients screened, number of patients excluded),
inclusion (how many patients were invited and how many patients agreed to
participate), the number of consultations, dropout, the logistics, and process of
the performance and implementation of the intervention.

The oral surveys were performed directly after each of the first three consultations
and regarded the perspectives of three pharmacists (data source Il, quantitative
data) and 59 patients (data source Ill, qualitative and quantitative data) on these
consultations (see Supplementary Data 1 for the surveys). The surveys consisted
of statements with answer options on a 3-point Likert scale (agree, neutral,
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disagree). For patients, the survey after the third consultation also contained
one closed and four open-ended questions.

Semi-structured interviews were performed with two pharmacists (data source 1V),
six patients (data source V), and three prescribers (data source VI), and were used to
qualitatively explore the IF of the PIDO-P intervention, its feasibility in clinical practice,
and the respondents’ views on the intervention and the role of the pharmacist in the
treatment with PBM. The semi-structured interviews were performed using a topic list
per category respondent (pharmacist, prescriber, and patient, see Supplementary
Data 2) and conducted by one of the participating pharmacists (SC). The topic lists
were developed by the coordinating pharmacist (FjvdO).

Participant recruitment for the semi-structured interviews for pharmacists and
prescribers was based on convenience sampling. Patients who participated in
the semi-structured interviews were selected from the group of patients without
difficulties with medication-related health literacy. Medication-related health
literacy was assessed at baseline with the RALPH interview guide 2223, Fourteen
patients did not experience any difficulties with health literacy, of whom six
participated in the semi-structured interviews. We chose this particular subset
of the study population, intending to maximise the output of the semi-structured
interviews, as most patients, and especially those with limited health literacy, did
not provide elaborate answers in response to the open-ended questions from the

oral surveys.

Data regarding patient characteristics and medication information were extracted
from electronic medical records of the hospital information system Chipsoft Hix
(version 6.2.3, Chipsoft, Amsterdam, the Netherlands) and the dialysis department
system Diamant version 3.17.3 (Diasoft, Leusden, the Netherlands) (data source VII).

Data analysis

Quantitative data were analysed using SPSS Statistics for Windows version
29.0.2 (IBM Corporation, Armonk, NY, USA). Categorical variables were reported
as frequencies with percentages. Continuous variables were reported as means
with standard deviation (SD) or medians with interquartile range (IQR), depending
on the normality of distribution.
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Qualitative data were analysed using Atlas.ti for Windows, (version 24, Scientific
Software Development GMBH, Berlin, Germany). Semi-structured interviews were
audio-recorded and transcribed verbatim. The transcripts were analysed using
the thematic theory analysis according to Braun & Clarke 2*. Two independent
researchers (FJvdO and SC) coded the transcripts based on the interview topic
list. Subsequently, the coded transcripts were classified into broader themes.
Differences were discussed until a consensus was reached. A third researcher
(JGH) was involved if consensus was not reached.

Ethics approval

The study was conducted according to the principles of the Declaration of
Helsinki (October 2013). The study was assessed by the accredited Medical Ethics
Committee (METC) of MEC-U (Medical Ethical Committee Utrecht) and deemed
not to be subject to the Medical Research Involving Human Subjects Act (WMO),
approval letter W21.142.

Results

Adherence to the intervention

Details in outcomes regarding the adherence to the intervention (coverage,
content, frequency, and duration) are described in Table 1.

Coverage

Of the 369 patients screened for eligibility, 80 patients were potentially eligible
and asked to participate; 75 patients provided informed consent. Participating
pharmacists considered screening and assessing eligibility labour-intensive, as
applying the inclusion and exclusion criteria was not automated. The screening
process should be improved in the future to enhance the effectiveness of the
intervention. The drop-out rate was relatively low and was exclusively caused by
natural causes.
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Content

The content of five out of six key components was delivered to a high degree. The
written summary (part of key component E) was delivered to a moderate degree
(in 65% of the patients), but patients and pharmacists regarded its usefulness as
limited. In general, patients, pharmacists, and prescribers thought the PIDO-P
intervention improved understanding and knowledge.

Frequency and duration

First consultations were carried out in 75 patients, second consultations in 73
patients, and follow-up (third) consultations in 72 patients. The total consultation
time for three consultations was approximately 60 minutes. The number of days
(mean+SD) between consultation 1 and consultation 2 was 14.8+8.3. The number
of days between consultations 2 and 3 was 96.7£29.8.

Moderating factors

In Table 2, detailed outcomes regarding the moderating factors are described.
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Intervention complexity

Pharmacists perceived the intervention description in the protocol and the
intervention materials (QBS, RALPH, TIG) as clear and easy to use. With these
materials, they were able to effectively discuss the selected IMs from the TIG
with the patients. The first and second consultations did not contain any difficult
aspects, whereas the description of the third consultation was not completely
clear: pharmacists did not always understand what they needed to discuss with
the patient during this consultation. Therefore, if necessary, pharmacists received
extra information and training for this consultation.

Facilitation strategies

Several strategies were combined to support the implementation of the PIDO-P
intervention for the participating pharmacists (individualised training, coaching,
and support by the lead pharmacist (Fjvd0O)). The pharmacists perceived these
facilitation strategies as helpful.

Before the start, the study and the PIDO-P intervention were presented to other
involved HCPs (nephrologists, nurse practitioners, dietitians, and dialysis nurses).
During the study, nephrologists, nurse practitioners, and dietitians received a
monthly update. Notwithstanding these updates, the nephrologists found it
hard to be aware of which patient actively participated in the study at a specific
moment. All prescribers reported good collaboration with the researcher and
coordination of treatment of high phosphate levels during the study.

Quality of delivery and participant responsiveness

In 59 patients, the intervention was evaluated after the third pharmacist-patient
consultation. Patients were generally satisfied. They appreciated receiving
information about phosphate and PBM. They also felt supported by the
pharmacist to implement the use of PBM in their daily routine and to choose the
most appropriate PBM according to their preferences.

During the semi-structured interviews, patients mentioned they had low
expectations of pharmacists regarding their role in CKD patient care in general.
Most of them only expected pharmacists to dispense the correct medication
(patient 5: “Dispensing the correct medication is the most important task“) and to
check for interactions (patient 4: "Thinking about combinations of medications”).
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One of the patients mentioned that she expected the pharmacist to provide
accurate medication information (patient 1: ”The pharmacist, in my opinion, has
more knowledge about [medication] and more experience”).

During the semi-structured interview, prescribers expressed their opinion on the
pharmacist’s role in PBM treatment. Important aspects were providing information
(prescriber 1: ”Explaining to patients about the correct timing [of PBM] and to
provide dose adjustment advice” and ” Informing patients about why patients
have to take it during protein-rich meals”), counselling (prescriber 3: “Motivational
interviewing and counselling” and “I think the pharmacist knows best [about
PBM]”), and recurrent attention to PBM (prescriber 2: “Helping [patients] to take
[PBM] correctly, and recurrent attention”).

During the semi-structured interviews, HCPs mentioned that they believed that
the intervention was broadly applicable. They also reported that incorporating
patient preferences in an individualised treatment scheme and adequate
communication and collaboration between all HCPs involved, were important
aspects of the intervention. Furthermore, HCPs considered an adequate patient-
HCP relationship necessary to optimise the benefits of the intervention, and
sufficient human and financial resources were considered essential.

Mixed-methods integration: themes regarding the
implementation fidelity of the PIDO-P intervention

After thematic analysis of the semi-structured interviews, data integration was
performed using qualitative and quantitative data, generating metainferences.
After data integration, four themes were established: 1) improving patient
knowledge and understanding; 2) helping patients solve practical problems
with PBM and improving the correct use of PBM; 3) improving shared decision-
making and PBM treatment individualisation; 4) building the relationship between
pharmacist and patient. Table 3 shows a joint display of these themes.
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Feasibility and implementation in clinical practice

Combining data from the research administration, oral surveys, and the semi-

structured interviews with patients, pharmacists, and prescribers (data sources

I, 1I-VI) led to the emergence of three important aspects of the feasibility of the
PIDO-P intervention.

1. Improving the intervention

a.

Improvement of screening, as pharmacists considered this inefficient
and only 20% of screened patients could be included (data sources
land IV).

Recurrent follow-up consultations (every three months) by a single
pharmacist (data sources IV, V, VI)

Including patients with language barriers (data sources IV and VI)

2. Targeting the intervention

a.
b.

Targeting the intervention at younger patients (data source VI)
Targeting the intervention at patients with higher serum phosphate
concentration (>1.8-2.0 mmol/L) (data source VI)

3. PBM treatment individualisation

a.

Individualising target serum phosphate concentrations based on life
expectancy and eligibility for transplantation (data source VI)
Individualising the choice of PBM, as patients generally have a
preference for a specific dosage form: e.g., film-coated tablets,
chewing tablets, or powder (data sources | and Il1)

Fitting PBM into daily life: taking into account dietary preferences,
helping patients find solutions to the practical problems they
encounter in using PBM (data sources | and I11)

Prescribers considered both pharmacist-prescribing of PBM and recurring

consultations regarding phosphate and PBM beneficial for the effectiveness of

the intervention.
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Discussion

Statement of key findings

This study aimed to evaluate the IF and feasibility of the multi-component, PIDO-P
intervention and to identify moderating factors that might have influenced the
implementation and performance of this intervention, as well as feasibility,
barriers and facilitators for future implementation in clinical practice.

The results of this study show that the IF was moderate to high for all key
components, with a lower score for coverage due to the inefficient screening and
selection process. As all key components except for the written summary were
implemented as intended, suboptimal IF of the PIDO-P intervention is unlikely to
explain the absence of a short-term effect of this intervention on the SPC.

Four themes regarding the IF of the PIDO-P intervention could be identified:
1) improving patient knowledge and understanding; 2) helping patients solve
practical problems with PBM and improving the correct use of PBM; 3) improving
shared decision-making and PBM treatment individualisation; 4) building the
relationship between pharmacist and patient.

Three important themes regarding feasibility and implementation in clinical
practice emerged: the intervention should be improved, it should be targeted at
specific patients, and PBM treatment should always be individualised.

An interesting discrepancy was observed when analysing the patient data from the
evaluations and the semi-structured interviews. During the evaluations, performed
immediately after the consultations, patients were positive about the intervention.
They felt supported and thought the consultations helped them to correctly use
phosphate-binding medication. However, during the semi-structured interviews,
when they were asked about the possible role of the pharmacist in patients on
haemodialysis, they generally only mentioned dispensing the correct medication.
Two main factors may explain this discrepancy: the first being recall bias, as for
some patients, the semi-structured interviews took place a considerable time
after the consultations. Second, notwithstanding the active role of the pharmacist
in the PIDO-P study, the pharmacist’s involvement in haemodialysis treatment
is generally not visible to patients. All in all, the findings of the semi-structured
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patient interviews illustrate that haemodialysis patients have low expectations
regarding the contribution of the pharmacist in their PBM treatment.

Strengths and limitations

The first strength of this study is that we used a mixed-methods study design
using several data sources, in which the qualitative aspects provided valuable
insights into the thoughts and opinions of patients, pharmacists, and prescribers.
The second strength is that we used a theoretical framework to evaluate IF, namely
Carroll’'s Conceptual Framework for Implementation Fidelity 2°. In the literature,
the use of a conceptual framework has been recommended to systematically
evaluate the IF of an intervention 2026,

The first limitation is that we only interviewed a small number of HCPs and patients
for the semi-structured interviews due to restricted availability. Furthermore,
during these interviews, most patients shared a limited amount of information
and, even when explicitly asked, were often not able to provide recommendations
or suggestions for improvement. Therefore, the information density of data from
the semi-structured patient interviews was very low, and the data were probably
not saturated. Another limitation is that certain aspects of the framework (e.g.
quality of delivery) were assessed only to a limited extent. For example, we did
not record pharmacist-patient consultations to analyse these consultations
more profoundly. The last limitation is that the PIDO-P intervention, including
the evaluation of its IF, was performed in only one hospital. This may have led
to a more selective assessment of possible feasibility issues. However, the
intervention was performed by trained pharmacists in a specialised hospital
with a large haemodialysis unit, with intensive collaboration between prescribers,
pharmacists, and other healthcare providers.

Interpretation

Three other studies described the IF of multicomponent pharmacist intervention
programs 2127, Similarities and differences exist between these studies and our
study.

Regarding adherence to the intervention, in all four studies, the key intervention

components were implemented to a moderate to high degree. However,
differences in coverage and the delivery of complex key components (content)
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were seen. In our study, the coverage was higher (except for screening efficiency),
and complex components were more adequately implemented. Two aspects of our
study particularly facilitated patient participation (coverage): pharmacist-patient
consultations were performed during haemodialysis sessions, and part of the
intervention was a dose reduction of PBM, which was very appealing to patients.
The complex components may have been more adequately implemented in our
study due to the single-centre design, which facilitated intensive monitoring and
training by the coordinating pharmacist. Both the CATI study Y and our study
implemented the written summary with only moderate fidelity. In both studies,
the pharmacists considered a written summary of limited value, and patients
rarely used it. This led the coordinating pharmacist in our study to discontinue
providing a written summary from patient 62 to patient 75.

Regarding moderating factors, several similarities were observed: facilitation
strategies were adequate in all four studies, with extensive pharmacist training
and a structured protocol with a detailed intervention description. Furthermore,
the quality of delivery was moderate to high in all four studies, and participants
were generally responsive to and satisfied with the intervention. Differences
in moderating factors were mostly seen in perceived intervention complexity,
which was high in the MARCH (Medication Actions to Reduce hospital admissions
through a collaboration between Community and Hospital pharmacists) study 2
and somewhat lower in the other studies. Several barriers to implementation in
clinical practice (feasibility) were encountered in more studies: lack of human and
financial resources were considered barriers to implementation in all four studies.
Furthermore, an ineffective screening and selection process was considered a
barrier to future implementation in our study, as well as Van der Laan’s V. In this
study, prescribers considered targeting the PIDO-P intervention to patients with
higher SPC as a way to improve its effectiveness. This suggestion is supported
by a post-hoc analysis of data from the effectiveness part of the study: the
intervention reduced SPC in patients with a baseline SPC > 2.0 mmol/L from 2.46
to 2.17 mmol/l (n=29, p=0.019) [data on file].

Further research

To increase its effectiveness and feasibility, the PIDO-P intervention should be
improved and targeted. Redesigning the patient screening and selection process,
preferably by automatically combining laboratory and medication data, and
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targeting the intervention at patients with an SPC > 2.0 mmol/L, may significantly
improve its effectiveness and feasibility in clinical practice. The effects of these
changes in the PIDO-P intervention should be studied, if possible, also in a hybrid
effectiveness implementation design, before wide-scale implementation in clinical
practice can be recommended.

Conclusion

The PIDO-P intervention was implemented with moderate to high fidelity and
seems feasible in clinical practice, but the intervention needs further improvement
and targeting. If these adjustments are proven successful, the PIDO-P intervention
provides a good opportunity for a more active role of clinical pharmacists in PBM
treatment.
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