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Transfer of care is a critical point for patient safety and requires an optimal care transfer model in order to ensure
safe pharmacotherapy transfer. Polypharmacy among elderly is associated with adverse health consequences
such as hospital readmissions. Hospital readmissions represent priorities in health care research and are one
of the measures for assessing patient safety. Medication-related problems among elderly are associated with
polypharmacy. The aim of the study was to show the impact of a developed model of care transfer led by a
hospital clinical pharmacist on the number of hospital readmissions in the 12-months period in the elderly.
A randomized controlled study of patients aged 65 or more was conducted at Dubrava University Hospital,
Community Health Centre Zagreb — East and community pharmacies in the City of Zagreb and Zagreb County,
Croatia. An intervention group received specially designed care transfer led by the hospital clinical pharmacist.
Model included high-intensity pharmacotherapy interventions delivered at admission, during hospital stay and
discharge, transition to primary care and post-discharge and cooperation between all healthcare professionals.
In all, 182 patients in the intervention and 171 in the control group were analysed. The total number of hospital
readmissions and emergency readmissions, within one year from the hospital discharge, was lower in the inter-
vention group than in the control group (41.7% vs. 58.3%, p=0.005; 40.8% vs. 59.2%, p=0.008). The model of
the health care transfer applied in this research thus significantly reduced hospital readmissions in the 1-year
period in elderly patients. Therefore, the hospital clinical pharmacists should design and coordinate the transfer

between hospital and primary care.

1. Introduction

Transfer of care is as critical point for patient safety and requires
an optimal care transfer model for reducing potential harm (WHO
2019). The patient journey across health-care systems is a complex,
multi-step process that requires integrated communication and
coordination between different health-care points (Li et al. 2016).
In particular, the transition between the hospital and primary health
care is associated with an increase in the number of medication
errors due to omnipresent polypharmacy and communication gaps
(Coleman et al. 2004; Li et al. 2016; Algenae et al. 2020).

It is important to consider polypharmacy as a separate medical
issue in the transfer of care. Polypharmacy is a feature of modern
medicine, especially in elderly patients with multimorbity. Inci-
dence of multimorbidity is significantly higher in the elderly and
reaches 50% (Chowdhury et al. 2023). Elderly patients consume
a large amount of acute health care resources, having an up to
5-fold increase in the likelihood of hospital admissions (Koehler
et al. 2009; Leppin et al. 2014; Brunner-La Rocca et al. 2020).
Lack of a transitional care model can be a serious problem for safe
pharmacotherapy transfer, frequently apostrophized in the litera-
ture (Redmond et al. 2018). Taking into account the diversity of
drugs, indications and doses, contraindications, need for dosage
adjustment, drug-drug interactions, potentially inappropriate
drugs, side effects, non-adherence and elderly vulnerability for
drug applications, polypharmacy can generate a whole range of
potential pharmacotherapy problems that require optimal models
of care transfer.
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Medication reconciliation has been proposed as a solution for
reduction of medication errors between patients’ medication lists
across transitions in care (WHO 2014; Mekonnen et al. 2016a;
Grimes et al. 2016; IHI 2018). Health care accreditation institu-
tions determined medication reconciliation as indispensable part of
patient safety and should be established as routine safety protocol
(NICE 2015; Ministry of health 2019; Joint Commission 2020).
Unintentional discrepancies in pharmacotherapy can be harmful,
leading to adverse drug events and an increase in hospital readmis-
sions that are also associated with high financial burden (Mueller
et al. 2013; Redmond et al. 2018). Even though unintentional
discrepancies are most often observed as an effect of a successfully
implemented care transfer model, other harmful clinical conse-
quences such as readmissions needs to be observed (Redmond et
al. 2018). Hospital readmissions are one of the indicators of heath
care quality. They represent priorities in health care research and
are one of the measures for assessing patient safety (Krumholz
et al. 2017; Redmond et al. 2018). The use of polypharmacy was
identified as prominent risk factor for readmission (Prasad et al.
2024). To reduce the potential polypharmacy burden and readmis-
sions, approaches focused on medication reconciliation and other
pharmacotherapy interventions should be implemented in care
transfer process.

Medication reconciliation along with other pharmacotherapy
interventions has a potential to reduce the post-discharge health-
care utilization but the research combine different approaches and
results are ambiguous (Kwan et al. 2013). Among other things,
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evidence supports integration of pharmacists during hospital
admission, discharge and post-discharge in care transfer model
(Ensing et al. 2015; Rodrigues et al. 2017). Transfer of care should
be a well-coordinated process with high-intensity pharmacotherapy
interventions delivered in hospital and following discharge in order
to maximize its effectiveness and long-term effect on readmissions
(Ravn-Nielsen et al. 2018; Daliri et al. 2021; Uitvlugt et al. 2021).
Observing the frequency of hospital readmissions over a longer
period can show the scale of the model’s effectiveness. Tailoring
and planning of the care transfer model should also incorporate
specificity of the healthcare system and target population (Mueller
et al. 2013; Zazzara et al. 2021).

The aim of this paper was to show the impact of a specifically
developed transfer of care model led by a hospital clinical phar-
macist on the number of readmissions in the 12-months period in
elderly.

2. Investigations and results

2.1. Setting and participants

A randomized controlled study was conducted at Dubrava
University Hospital in collaboration with the Community Health
Centre Zagreb — East and community pharmacies in the City of
Zagreb and Zagreb County, Croatia. Dubrava University Hospital
provides hospital health care for the eastern part of Zagreb with
approximately 350,000 inhabitants. The study included elderly
patients (65 years and older) admitted to the Internal Medicine
Clinic and treated at the primary care physician from the Health
Centre Zagreb — East. The Internal Medicine Clinic consisted
of eight departments: Department for Cardiovascular Medicine,
Department of Endocrinology, Diabetes, Diseases of Metabolism
and Clinical Pharmacology, Department of Gastroenterology,
Hepatology and Clinical Nutrition, Department of Rheumatology
and Clinical Immunology, Department of Nephrology and Dial-
ysis, Department of Pulmonology, Department of Haematology
and Department of Intensive Care Medicine.

2.2. Description of care transfer model

The study implemented a care transfer model organised and led
by a hospital clinical pharmacist in collaboration with healthcare
professionals that are involved in pharmacotherapy management:
hospital specialists, hospital clinical pharmacists, primary care
physicians, community pharmacists. Model development included
various experts and the preparatory activities of the study that
made up a large part of this research. Preparatory activities, among
others, included training of health care professionals. During this
training process the role for each healthcare provider was well
established. The educational courses were organized in Dubrava
University Hospital and The Community Health Centre Zagreb
— East. The Agency for Quality and Accreditation in Health Care
and Social Welfare, the Clinical Pharmacy Section of the Croa-
tian Pharmaceutical Society, the Croatian Society for Quality
Improvement of Health Care of the Croatian Medical Association
and City Pharmacies Zagreb also participated in the educational
courses. Representatives of all healthcare institutions involved in
the research cooperated well and agreed on the method of commu-
nication and exchange of information. They were informed about
the study protocol and the process of medication reconciliation.

The integrated medication reconciliation model in transfer of care
which encompassed different activities is presented in the Fig.
The intervention group received high-intensity pharmacotherapy

Medication
reconciliation

Training of

Fig.:  The integrated medication reconciliation model that included high-intensity
pharmacotherapy interventions
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interventions while patients in the control group received standard
medical care. High-intensity pharmacotherapy interventions were
categorised in four groups:

2.2.1. High-intensity pharmacotherapy interventions at
admission

Medication reconciliation at admission: A hospital clinical pharma-
cist obtained an accurate and complete list of medications, BPMH
within 24 h from the admission in accordance with the Protocol
on Medication Reconciliation and Implementation Guide (WHO
2014). Obtaining the BPMH included an interview with the patient
and obtaining information from other sources (contacting commu-
nity pharmacist and primary care physician, consulting patient’s
medication list and medical documentation, inspecting patient’s
pill organizer, communicating with the caregiver). Unintentional
discrepancies between the BPMH and inpatient medication chart
were identified and resolved in collaboration with hospital special-
ists.

2.2.2. High-intensity pharmacotherapy interventions
during hospital stay and at discharge

Medication review: A hospital clinical pharmacist provided medi-
cation review during hospitalisation at daily basis.

Creating the BPMDP, patient counselling and education: When
planning the hospital discharge, a hospital clinical pharmacist
created the Best Possible Medication Discharge Plan (BPMDP)
intended for outpatient healthcare professionals while the patient
received adjusted form of the BPMDP listing all discharge medi-
cation and their purpose. Before discharge, a hospital clinical
pharmacist provided counselling focused on patient’s medications,
directions on how to use medications and changes in pharmaco-
therapy that have been made during hospitalizations. The patient
had an educational session covering the important aspects of the
participant’s current medications and making sure new medica-
tions were fully understood by the participant.

2.2.3. High-intensity pharmacotherapy interventions
during transition — communication with outpatient health
professionals

The pharmacist electronically sent the BPMDP to the primary
care physician. In addition, a simplified BPMDP was given to the
patient, who was advised to bring it to every visit to their primary
care physician and community pharmacist.

2.2.4. Post-discharge high-intensity pharmacotherapy
interventions

In order to detect possible unintentional discrepancies, the
discharge medication list was compared to medications prescribed
at the Community Health Centre Zagreb East. In case there were
any discrepancies, they were revised and corrected in collaboration
with primary care physicians. After an evaluation and consulta-
tion with a primary care physician the patient pharmacotherapy
status was determined and afterwards confirmed by community
pharmacists. Patients were advised to obtain all medications from
one pharmacy.

2.3. Results

A total of 353 elderly patients were analysed (182 in the interven-
tion and 171 in the control group). All 353 patients were followed
up for the predefined period of 12 months. Overall, 10 participants
were excluded from further analyses in the intervention group and
20 participants in the control group. There were no statistically
significant differences in the baseline characteristics of the inter-
vention and control groups (Table 1). The median age of patients in
the intervention group was 75.5 (IQR 71 — 80) while in the control
group it was 75 (IQR 70 — 80.5) (p=0.470). The most represented
status was living with family or caregiver for 148 patients (81.3 %)
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Table 1: Patient characteristics

Intervention group Control Statistical significance (p
Patient characteristics (n=182) group value)
(n=171)
Age, years, median (IQR) 75.5 (71-80) 75 (70-80.5) 0.470
Gender 0.242
Male, n (%) 82 (45.1) 88 (51.5)
Residence, n (%) 0.886
Living alone 30 (16.5) 31 (18.1)
Living with family/caregiver 148 (81.3) 137 (80.1)
Nursing home 4(2.2) 3(1.8)
Initial admission to hospital, n (%) 0.501
Emergency 164 (90,1) 150 (87.7)
Elective 18 (9.9) 21 (12.3)
Recent hospitalization, n(%) 56 (30.8) 55(32.2) 0.959
History of adverse drug events, n(%) 52 (28.6) 47 (27.5) 0.820
Mean number of comorbidities, 9 (6-12) 9 (6-12) 0.423
median (IQR)
Mean number of prescription 9 (7-11) 9 (7-12) 0.328
medications (discharge),
median (IQR)
The most common principal diagnosis of initial hospitalization /
121 Acute myocardial infarction
150 Heart failure 18 10
N18 Chronic kidney disease 14 9
120  Angina pectoris 7 10
J18 Pneumonia 8 9
K80 Cholelithiasis 7 6
El1l Type 2 diabetes mellitus 8 5
126  Pulmonary embolism 7 4
110  Essential (primary) hypertension 5 3
N17 Acute renal failure 8 1
5 4

*IQR, interquartile range

Table 2: Patients’ comorbidities according to the International Sta-
tistical Classification of Diseases and Related Health Problems 10th
Revision

The most common comorbidities (ICD-10) Imgg;‘g;?;;fg;@ 507‘11";;[‘?&::5
110 Essential (primary) hypertension 100 (54.9 %) 78 (45.6 %)
E10-E14 Diabetes mellitus 83 (45.6 %) 83 (48.5 %)
D50-D64 Anaemia 84 (46.2 %) 74 (43.3 %)
125 Chronic ischaemic heart diseases 70 (19.8 %) 74 (43.3 %)
148 Atrial fibrillation 75 (21.2 %) 63 (36.8 %)
K29 Gastritis and duodenitis 65 (18.4 %) 71 (20.1 %)
E78 Disorders of lipoprotein metabolism 66 (18.7 %) 65 (38 %)
and other lipidaemias

795.5 Presence of coronary angioplasty 60 (17 %) 59 (16.7 %)
implant and graft

N18 Chronic kidney disease 44 (12.5 %) 36 (21.1 %)
150 Heart failure 34 (9.6 %) 43 (25.1 %)

Table 3: Number of hospital readmissions in the intervention and con-
trol group (12 months of follow-up after index hospitalization)

. Intervention group Control group
Variable (182 patients) (171 patients)
Number of hospital readmissions 125 168
Number of hospital admissions/patients/year 0.69 0.98
Max. number of hospital readmissions 7 11
per patient
Number of emergency readmissions 95 126
Number of emergency 0.52 0.74
readmissions/patients/year
Max. number of hospital readmissions 6 11
per patient
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in the intervention group and 137 (80.1 %) in the control group.
The mean number of comorbidities in both observed groups was
9 (IQR 6-12) (p=0.423). The most common principal diagnoses
of initial hospitalizations were acute myocardial infarction, heart
failure, chronic kidney disease, angina pectoris and pneumonia.
Table 2 shows comorbidities according to the International Statis-
tical Classification of Diseases and Related Health Problems 10th
Revision. Among the top ten individual comorbidities there were
four cardiovascular diagnoses (essential hypertension, chronic
ischaemic heart diseases, atrial fibrillation and heart failure). These
diagnoses belong to the group 100-199 — diseases of the circulatory
system (30.1 % in the intervention group vs. 29.3 % in the control
group). The next most common groups of diagnoses were Z00-Z99
— factors influencing health status and contact with health services
(19.1 % in the intervention group vs. 16.0 % in the control group)
and E00-E90 — endocrine, nutritional and metabolic diseases (12.4
% in the intervention group vs. 14.7 % in the control group).

The number of hospital readmission data in 12 months post
discharge is presented in Table 3. Overall, 87 patients in the
control group were readmitted at least once within 12 months
from the discharge. These 87 patients had 168 hospital read-
missions. The number of hospital readmissions per person per
year in the control group was 0.98. In the intervention group 76
patients were readmitted at least once within 12 months from
the discharge. These 76 patients had 125 hospital readmissions.
The number of hospital readmissions per person per year in the
intervention group was 0.69. Table 4 shows the total number
of hospital readmissions in the intervention and control group
after the group equalization procedure has been completed. The
fundamental analysis is the goodness-of-fit test. The total number
of hospital readmissions, within one year of hospital discharge,
in the intervention group was lower than in the control group
(41.7% vs. 58.3%; p=0.005).
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Table 4: Comparison of the total number of hospital readmissions be-
tween the control and intervention groups after the group equalization
procedure has been completed

Observed Expected
Group N v P
Number Share Number Share
Control 171 168 58.3% 144 50.0%
Intervention 171 120 41.7% 144 50.0% 8.000 0.005
Total 342 288 100% 288 100%

p — statistical significance

Table 5: Comparison of the total number of emergency admissions be-
tween the control and intervention groups after the group equalization
procedure has been completed

Observed Expected
Group N © P
Number Share Number Share
Control 171 126 59.2% 106.5 50.0%
Intervention 171 87 40.8% 106.5 50.0% 7.141 0.008
Total 342 213 100% 213 100%

p — statistical significance

The number of hospital emergency readmission data in the 12
months post discharge is presented in Table 3. Overall, 69 patients
in the control group had emergency readmission at least once within
12 months from the discharge. These 69 patients had 126 emergency
readmissions. The number of emergency readmissions to hospital
per person per year in the control group was 0.74. In the intervention
group 57 patients had emergency readmissions at least once within
12 months from the discharge. These 57 patients had 95 emergency
readmissions. The number of emergency readmissions to hospital
per person per year in the intervention group was 0.52. Table 5
shows the total number of emergency readmissions in the interven-
tion and control group after the group equalization procedure has
been completed. The fundamental analysis is the goodness-of-fit
test. The total number of emergency admissions to hospital, within
one year of hospital discharge, was lower in the intervention group
than in the control group (40.8% vs. 59.2%; p = 0.008).

3. Discussion

Pharmacotherapy is an important cause of hospital readmissions.
A systematic review of El Morabet et al. (2018) reported that 21%
of readmissions were directly associated with drug-related prob-
lems, and 69% of them were potentially preventable. The number
of hospital readmissions represents a health care quality indicator
and should be observed as a measure of delivered interventions
(Krumholz et al. 2017). The reduction of hospital readmissions
generates considerable health care savings and enables better
disposal of health system capacity (Jencks et al. 2009). A recent
study found that 30% of the potentially preventable readmissions
were due to transition errors and failure to communicate medica-
tion changes to the patient and/or the next healthcare providers
(Uitvlugt et al. 2021).

Although polypharmacy is a reflection of modern medicine,
it carries its own risks like rehospitalisation. Polypharmacy in
transfer of care represents a special problem for elderly patients.
Nearly half of older adults are exposed to polypharmacy (Morin
et al. 2018). Due to unintentional discrepancies, drug-drug
interactions and adverse drug events, elderly patients are more
prone to rehospitalisation. Also, elderly patients are particularly
vulnerable to the application of drug due to changes caused by the
aging process. Deterioration of renal and liver function, cognitive
impairment and other functional deficits complicate pharmaco-
therapy management (Zazzara et al. 2021).

The health care system requires a well-designed transfer of care
model, especially in the elderly with polypharmacy in order to
ensure safe pharmacotherapy transfer. Our transfer model included
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a thoroughly organised collaboration of all healthcare professionals
involved in the pharmacotherapy management. This way an organ-
ised care transfer model contributed to a lower number of read-
missions in the intervention group compared to the control group
(p=0.005). The connectivity of the health system at all levels of
care is crucial for care transfer effectiveness. Model effectiveness
also requires implementation of medication reconciliation at every
stage of care (admission, discharge, post-discharge) completed
with other pharmacotherapy interventions (Greenwald et al. 2010).
Further, Ensing et al. (2015) emphasized that there is a need
for a greater presence of pharmacists at all levels of health care
pharmacotherapy transfer. Pharmacists have specific knowledge
about wide scope of drugs and therefore they need to take more
proactive role in the process of transfer of care and be a pillar of
safe pharmacotherapy. Pharmacists are well trained and qualified
to more accurately reconcile medications. The optimal transfer of
care model should be organized and led by a hospital clinical phar-
macist in collaboration with all healthcare professionals including
community pharmacists.

Another crucial model component is organizing primary care
follow-up. Special efforts should be made in clarifying specific
roles of individual health professionals in the care transfer process
with a special emphasis on community pharmacist follow-up. The
health system seeks for a more active role of the community phar-
macist in the process of transfer of care due to its specific position
in the health care system (Nazar et al. 2015; Rodrigues et al. 2017,
Lussier et al. 2020). A community pharmacist is one of the most
accessible health care professionals and the last professional link
before the medicine reaches the patient. Integrating a community
pharmacist in these multifaceted programs across the health care
settings ensures continuity of care (Ensing et al. 2015). Models
that improve communication between community pharmacists and
inpatient care teams have the potential to positively affect transfer
of care (Wright et al. 2019). A study by Wright et al. (2019) found
that engagement of community pharmacists after discharge signifi-
cantly reduced 30-day hospital readmission rate. The concept of
a “family” pharmacist would facilitate even more the transfer
of the care process. Heterogeneity of the community pharmacy
network may be the cause of weakening the model effectiveness
that imposes the need for a “family** pharmacist similar to the obli-
gation to have a primary care physician. A “family” pharmacist
enables a better follow up process and insight in the pharmaco-
therapy changes. This concept requires the dispensing of drugs in
one pharmacy and ensures constant pharmaceutical supervision of
the patient.

The transfer of care model also needs to establish high-intensity
pharmacotherapy interventions which will be delivered through
model. Intensity of delivered medication-related interventions
are warranted to provide positive outcomes (Daliri et al. 2021;
Ravn-Nielsen et al. 2018). Research focus either on interventions
performed in hospital or out of hospital and limited evidence is
available on medication reconciliation delivered both in hospital
and following discharge (Daliri et al. 2021). Isolated interventions
are less successful as compared with interventions that are initiated
in the hospital and continued following discharge (Ravn-Nielsen
et al. 2018; Dautzenberg et al. 2021). The readmission rates are
reduced by 9-25 % with every component added to the intervention
bundle (Daliri et al. 2021). Interventions across settings are needed
with specific recommendations to the patient and the next health-
care provider (Uitvlugt et al. 2021). One of the main advantages
of our model are delivered high intensity interventions at admis-
sion, hospital stay and discharge, transition to primary care and
post-discharge period which included medication reconciliation,
pharmacotherapy review, counselling, education, creation of the
BPMD, communication with outpatient health care professionals
and follow-up.

Studies that evaluated the effect of the transfer of care models
on reducing hospital readmissions have shown different results
(Lehnbom et al. 2014; Mekonnen et al. 2016b; McNab et al. 2018;
Redmond et al. 2018). For most studies, the duration of follow-up
was short, at 30 days (Mekonnen et al. 2016b). Koehler et al.
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(2009) stressed the need to incorporate additional outpatient tran-
sitional care support to sustain favourable long term effect. Kwan
et al. (2020) imposed the need to consider a longer window of
observation to demonstrate benefit as the specific effect of medica-
tion reconciliation in multifaceted interventions may not become
apparent until much later than 30 days after discharge. Davies et
al. (2010) determined 1-year time for the identification of ADRs,
which may not be immediately apparent. Our model observed the
long-term effect on hospital readmissions in the 12-month period
and showed a positive effect. Therefore, our model included
primary health care professionals: primary care physicians and
community pharmacists in order to ensure a longer effect on
hospital readmissions. Hospital clinical pharmacist established a
communication chain between hospital and primary care settings,
which made the model more sustainable.

Optimal transfer of care model also requires more active involve-
ment of the patient (Coleman et al. 2004; Leppin et al. 2014). Our
model empowered patient role in the process of transfer of care.
The patient should have a greater role in the care transfer process
through education, counselling and patient-centred documenta-
tion. This enables better pharmacotherapy outcomes and increases
the safety of the transfer of care process. Further, the patient is
the single constant in the patient care (WHO 2019). Health care
providers must optimise medication reconciliation process and
incorporate patient engagement. WHO highlights patient involve-
ment and the topic of the patient safety day in the year 2023 is
“Engaging Patients for Patient Safety” (WHO 2023).

Limitations of this study should be observed through its non-ab-
solute applicability. This model was applied to a specific patient
group, included specific departments and it was designed
considering the specifics of the health care system. The clinical
pharmacist should design the care transfer model according to
its department, health target population and include all avail-
able options of the accessible health care system. Patients were
excluded if they were not able to answer the questions needed
to complete the structured interview or did not have a caregiver
who could be interviewed and therefore patients with cognitive
impairment were underrepresented in our study population. As the
drug market increase and guidelines changes regular evaluation of
model effectiveness should be consider. Further research should
accelerate and upgrade the process of care transfer. A well-orga-
nized model should have accompanying IT platform to support the
application of the model. As health care evolves with the adoption
of more sophisticated systems (such as centralized databases for
prescribing and collecting medication information), the effective-
ness of these processes will grow (Joint Comission 2020). Today,
digitalization is a priority in the healthcare system. It is important
that process of digitalization doesn’t omit the transfer of care.
Conclusion: The complexity of managing pharmacotherapy in
elderly requires specifically designed model in the transfer of
care. Model of the health care transfer applied in this research
significantly reduced hospital readmissions in the 1-year period
in elderly. The hospital clinical pharmacists should coordinate
the transfer of care between the hospital and the primary care.
The model should include cooperation between all healthcare
professionals and high-intensity pharmacotherapy interventions at
all levels of healthcare in order to maximize effectiveness of safe
pharmacotherapy transfer.

4. Experimental

4.1. Participants

Patients were excluded if they were not able to answer the questions needed to
complete the structured interview or did not have a caregiver who could be inter-
viewed in case the patient was unable to participate in the interview and were unable
or unwilling to give their consent. Patients meeting the eligibility criteria were
randomly assigned, using a computer-generated sampling table of random numbers.
Patients were randomized 1:1 to a control and an intervention group. The patients
were enrolled consecutively. All respondents who met the inclusion criteria and/or
family members/caregivers signed an informed consent to participate in the study.
Patients were enrolled from December, 2018 to March, 2020, and followed up for 12
months. Final follow-up was completed in March, 2021. The study was approved by
The Hospital Ethics Committee (Number 2018/2602-6).
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4.2. Data collection

All patients were analysed as originally assigned during randomization (i.e., intention
to treat) and were included in all the analyses provided that data were available. Data
on patient demographics and diagnoses were extracted from patients’ Best possible
medication history (BPMH) and hospital records. Patients’ diagnoses were classified
according to the International Statistical Classification of Diseases and Related Health
Problems 10th Revision (ICD-10).

4.3. Outcome measures

The outcome measures were the differences in the number of hospital readmis-
sions and emergency readmissions between the intervention and control group.
The follow-up lasted for 12 months after patients’ discharge. Data on numbers of
hospital readmissions and emergency readmissions were collected using a hospital
information system and by contacting patients, caregivers and patients primary care
physicians. Study personnel, clinical pharmacists, reviewed medical records to quan-
tify 12-months rehospitalisation at the study institution. All study subjects received a
phone call 3, 6 and 12 months after discharge to report hospitalizations.

4.4. Statistical analysis

All statistical analysis was performed using the statistical program e R 4.0.3 (R
Core Team, 2020). Data distribution was analysed using the Shapiro-Wilk test. For
non-normal numerical variable distributions, the median and interquartile range
(IQR) were calculated, and the differences between the groups were tested using
the Mann-Whitney’s test. Categorical data were presented as a share or percentage
and were analysed with the chi-square test. The fundamental analysis is the good-
ness-of-fit test. Data were analysed based on the intention-to-treat analysis. P values
smaller than 0.05 were considered statistically significant.

Acknowledgements: The authors are very thankful to all community pharmacists and
primary care physicians who participated in conducting this research. A special thanks
goes to the patients and their caregivers for the participation in this study.

Funding: No funding was received for conducting this study.

Competing interests: The authors have no relevant financial or non-financial interests
to disclose.

Patient consent statement: All patients were informed about the study and gave their
informed consent.

Data availability statement: The data were used exclusively for the research conducted
as part of this study and were kept confidential.

References

Algenae FA, Steinke D, Keers RN (2020) Prevalence and nature of medication errors
and medication-related harm following discharge from hospital to community
settings: a systematic review. Drug Saf 43: 517-537.

Brunner-La Rocca HP, Peden CJ, Soong J, Holman PA, Bogdanovskaya M, Barclay
L (2020) Reasons for readmission after hospital discharge in patients with chronic
diseases-Information from an international dataset. PLoS One 15: €0233457.

Chowdhury SR, Chandra Das D, Sunna TC, Beyene J, Hossain A (2023) Global
and regional prevalence of multimorbidity in the adult population in community
settings: a systematic review and meta-analysis. EClinicalMedicine 57: 101860.

Coleman EA, Berenson RA (2004) Lost in transition: challenges and opportunities for
improving the quality of transitional care. Ann Intern Med 141: 533-536.

Daliri S, Boujarfi S, El Mokaddam A, Scholte Op Reimer WIM, Ter Riet G, den
Haan C, Buurman BM, Karapinar-Carkit F (2021) Medication-related interven-
tions delivered both in hospital and following discharge: a systematic review and
meta-analysis. BMJ Qual 30: 146-156.

Dautzenberg L, Bretagne L, Koek HL, Tsokani S, Zevgiti S, Rodondi N, Scholten
RJPM, Rutjes AW, Di Nisio M, Raijmann RCMA, Emmelot-Vonk M, Jennings
ELM, Dalleur O, Mavridis D, Knol W (2021) Medication review interventions to
reduce hospital readmissions in older people. ] Am Geriatr Soc 69: 1646-1658.

Davies EC, Green CF, Mottram DR, Rowe PH, Pirmohamed M (2010) Emergency
re-admissions to hospital due to adverse drug reactions within 1 year of the index
admission. Br J Clin Pharmacol 70: 749-755.

El Morabet N, Uitvlugt EB, van den Bemt BJF, van den Bemt PMLA, Janssen MJA,
Karapinar-Carkit F (2018) Prevalence and preventability of drug-related hospital
readmissions: a systematic review. J Am Geriatr Soc 66: 602—-608.

Ensing HT, Stuijt CC, van den Bemt BJ, van Dooren AA, Karapinar-Carkit F, Koster
ES, Bouvy ML (2015) Identifying the optimal role for pharmacists in care transi-
tions: a systematic review. J Manag Care Spec Pharm 21: 614-636.

Greenwald JL, Halasyamani L, Greene J, LaCivita C, Stucky E, Benjamin B, Reid W,
Griffin FA, Vaida AJ, Williams MV (2010) Making inpatient medication reconcil-
iation patient centered, clinically relevant and implementable: a consensus state-
ment on key principles and necessary first steps. ] Hosp Med 5: 477-485

Grimes TC, Breslin N, Deasy E, Moloney E, O’Byrne J, Wall C, Delaney T (2016)
Comment on: pharmacy-led medication reconciliation programmes at hospital
transitions: a systematic review and meta-analysis. J Clin Pharm Ther 41: 739-740.

Institute for Healthcare Improvement (IHI). Medication reconciliation review. 2018.
Available from: http://www.ihi.org/resources/Pages/Tools/MedicationReconcilia-
tionReview.aspx. Accessed on 11 December 2023.

Jencks SF, Williams MV, Coleman EA (2009) Rehospitalizations among patients in
the Medicare fee-for-service program. N Engl J Med 360: 1418-1428.

95



ORIGINAL ARTICLES

Joint Commission. National Patient Safety Goals. 2020. Available from: https:/
www.jointcommission.org/-/media/tjc/documents/standards/national-patient-safe-
ty-goals/2020/npsg_chapter_hap_jul2020.pdf. Accessed on 08 December 2023.

Koehler BE, Richter KM, Youngblood L, Cohen BA, Prengler ID, Cheng D, Masica
AL (2009) Reduction of 30-day postdischarge hospital readmission or emergency
department (ED) visit rates in high-risk elderly medical patients through delivery
of a targeted care bundle. J Hosp Med 4: 211-218.

Krumholz HM, Wang K, Lin Z, Dharmarajan K, Horwitz LI, Ross JS, Drye EE,
Bernheim SM, Normand ST (2017) Hospital-readmission risk—isolating hospital
effects from patient effects. N Engl J Med 377: 1055-1064.

Kwan JL, Lo L, Sampson M, Shojania KG (2013) Medication reconciliation during
transitions of care as a patient safety strategy: a systematic review. Ann Intern Med
158: 397-403.

Lehnbom EC, Stewart MJ, Manias E, Westbrook JI (2014) Impact of medication
reconciliation and review on clinical outcomes. Ann Pharmacother 48: 1298-1312.

Leppin AL, Gionfriddo MR, Kessler M, Brito JP, Mair FS, Gallacher K, Wang Z,
Erwin PJ, Sylvester T, Boehmer K, Ting HH, Murad MH, Shippee ND, Montori
VM (2014) Preventing 30-day hospital readmissions: a systematic review and
meta-analysis of randomized trials. JAMA Intern Med 174: 1095-1107.

Li J, Brock J, Jack B, Mittman B, Naylor M, Sorra J, Mays G, Williams MV; Project
ACHIEVE Team (2016) Project ACHIEVE-using implementation research to
guide the evaluation of transitional care effectiveness. BMC Health Serv Res 16:
1-9.

Lussier ME, Evans HJ, Wright EA, Gionfriddo MR (2020) The impact of community
pharmacist involvement on transitions of care: A systematic review and meta-anal-
ysis. J Am Pharm Assoc (2003) 60: 153-162.e5.

McNab D, Bowie P, Ross A, MacWalter G, Ryan M, Morrison J (2018) Systematic
review and meta-analysis of the effectiveness of pharmacist-led medication recon-
ciliation in the community after hospital discharge. BMJ Qual Saf 27: 308-320.

Mekonnen AB, McLachlan AJ, Brien JA (2016) Pharmacy-led medication reconcili-
ation programmes at hospital transitions: a systematic review and meta-analysis. J
Clin Pharm Ther 41: 128-144.

Mekonnen AB, McLachlan AJ, Brien JA (2016) Effectiveness of pharmacist-led
medication reconciliation programmes on clinical outcomes at hospital transitions:
a systematic review and meta-analysis. BMJ Open 6: e010003.

Ministry of health. Regulation on accreditation standards for hospital healthcare insti-
tutions. Narodne novine, 92/2019. 2019. Available from: https://narodne-novine.
nn.hr/clanci/sluzbeni/2019_09_92_1825.html. Accessed on 20 September 2023.

Morin L, Johnell K, Laroche ML, Fastbom J, Wastesson JW (2018) The epidemi-
ology of polypharmacy in older adults: register-based prospective cohort study.
Clin Epidemiol 10: 289-298.

Mueller SK, Sponsler KC, Kripalani S, Schnipper JL (2012) Hospital-based medi-
cation reconciliation practices: a systematic review. Arch Intern Med 172: 1057—
1569.

96

National Institute for Health and Clinical Excellence (NICE). Medicines Opti-
misation: The Safe and Effective Use of Medicines to Enable the Best Possible
Outcomes. 2015. Available from: https://www.nice.org.uk/guidance/ng5. Accessed
on 20 August 2023.

Nazar H, Nazar Z, Portlock J, Todd A, Slight SP (2015) A systematic review of the
role of community pharmacies in improving the transition from secondary to
primary care. Br J Clin Pharmacol 80: 936-948.

Prasad N, Lau ECY, Wojt I, Penm J, Dai Z, Tan ECK (2024) Prevalence of and risk
factors for drug-related readmissions in older adults: a systematic review and
meta-analysis. Drugs Aging 41: 1-11.

Ravn-Nielsen LV, Duckert ML, Lund ML, Henriksen JP, Nielsen ML, Eriksen CS,
Buck TC, Pottegard A, Hansen MR, Hallas J (2018) Effect of an in-hospital multi-
faceted clinical pharmacist intervention on the risk of readmission: a randomized
clinical trial. JAMA Intern Med 178: 375-382.

Redmond P, Grimes TC, McDonnell R, Boland F, Hughes C, Fahey T (2018) Impact
of medication reconciliation for improving transitions of care. Cochrane Database
Syst Rev 8: CD010791.

Rodrigues CR, Harrington AR, Murdock N, Holmes JT, Borzadek EZ, Calabro K,
Martin J, Slack MK (2017) Effect of pharmacy-supported transition-of-care inter-
ventions on 30-day readmissions: a systematic review and meta-analysis. Ann
Pharmacother 51: 866-889.

Uitvlugt EB, Janssen MJA, Siegert CEH, Kneepkens EL, van den Bemt BJF, van den
Bemt PMLA, Karapinar-Carkit F (2021) Medication-related hospital readmissions
within 30 days of discharge: prevalence, preventability, type of medication errors
and risk factors. Front Pharmacol 12: 567424.

World Health Organization. High5s Protocol on Medication Reconciliation and
Implementation Guide. 2014. Available from: http://www.who.int/patientsafety/
implementation/solutions/highSs/en/. Accessed on 30 November 2023.

World Health Organization. Medication safety in transitions of care: technical report.
Geneva: World Health Organization. 2019. Available from: https://apps.who.int/
iris/handle/10665/325453. Accessed on 9 December 2023.

World Health Organisation. Campaigns. World Patient Safety Day. 2023. Available
from: https://www.who.int/campaigns/world-patient-safety-day/2023. Accessed
on 22 November 2023

Wright EA, Graham JH, Maeng D, Tusing L, Zaleski L, Martin R, Seipp R, Citsay B,
McDonald B, Bolesta K, Chaundy K, Medico CJ, Gunderman S, Leri F, Guza K,
Price R, Gregor C, Parry DT (2019) Reductions in 30-day readmission, mortality,
and costs with inpatient-to-community pharmacist follow-up. J Am Pharm Assoc
(2003) 59: 178-186.

Zazzara MB, Palmer K, Vetrano DL, Carfi A, Onder G (2021) Adverse drug reactions
in older adults: a narrative review of the literature. Eur Geriatr Med 12: 463—473.

Pharmazie 79 (2024)



