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Summary

SUMMARY

Transitions of care occur when patients are transferred between different settings. Patient
hospitalizations are accompanied by several transitions of care, potentially leading to a
variety of problems, one type of which are drug-related problems (DRPs). DRPs are issues
involving medication therapies that can result in undesired health outcomes. As DRPs can
lead to patient harm, they need to be addressed before they reach the patient. Pharmacists
have been shown to identify and resolve DRPs by themselves or in collaboration with
physicians or patients. Healthcare professionals should strive to prevent these problems
from occurring in the first place. Different pharmacist-led services, such as medication
reconciliation or medication reviews, have been shown to improve patient safety. Despite
the known benefits of pharmacist-led services at transitions of care in other countries, little
is known about the hospital discharge management in Switzerland and what the role of
pharmacists is. Additionally, Switzerland lacks guidelines at a national level that could

direct hospitals in the implementation of such services.

The goal of this thesis was to provide the basis for designing an improved process in
supporting patients in their medication management at hospital discharge. We aimed to
achieve this goal through the description of the current discharge management with a
focus on the role of pharmacists (Part A) and the impact of pharmacist-led services on
DRPs at hospital discharge (Part B).

Clinical pharmacy services are constantly evolving; in Switzerland, the status was first
described in a national survey conducted in 2013. Since these services continued to
develop in the following years, the objective of the first project was to give an overview of
the current implementation status of clinical pharmacy in Switzerland and its
development in recent years (Project Al). In 2017, we sent an online questionnaire to all
chief hospital pharmacists registered at the Swiss Association of Public Health
Administration and Hospital Pharmacists (n=60). In total, 44 hospital pharmacies
participated (return rate 73.3%) and among the participants all five university hospitals
were represented. The participating hospital pharmacies employed a total of 265.8 full-
time equivalents of hospital pharmacists, of which 20.4 % were allocated to clinical
pharmacy. In the 31 hospital pharmacies that indicated to offer clinical pharmacy services,
process-related and treatment-related services were offered more frequently than patient-
related services. Activities related to the European Association of Hospital Pharmacists
statements on clinical pharmacy were implemented with varying frequency. A direct
comparison with the results of the survey in 2013, showed an increase in both hospital

(+24.5%) and clinical (+62.7%) pharmacists full-time equivalents.
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Summary

The objective of the second project was to describe the involvement of pharmacists in
medication management at hospital discharge in Switzerland and to compare it to
international guidelines (Project A2). We developed an online questionnaire on
medication management at discharge that was sent together with the one described in
Project A1. Moreover, to gain further insight into the role of the pharmacist, semi-
structured face-to-face interviews were conducted with selected hospital pharmacies and
where appropriate, the collaborating community pharmacy. During this project, as there
are no Swiss guidelines regarding medication management at hospital discharge, we
compared our results to international guidelines. We discovered that in Swiss hospitals
healthcare professionals frequently conducted interventions recommended by guidelines,
such as patient education or communication to primary care providers. Overall,
pharmacists were rarely involved at hospital discharge. Seventeen of the 44 (38.6%)
hospitals were in close collaboration with a community pharmacy (owned or not owned
by the hospital) or had a hospital pharmacy with a counter open to discharged patients.

These collaborating pharmacies mainly aimed at assuring initial medication supply.

The first two projects addressed several aspects of discharge processes in regard to
medication management. The objective of the third project was to provide an overview of
guidelines for medication review in the hospital setting (Project A3). We first conducted a
grey literature search with the following inclusion criteria: to contain recommendations
on medication reviews in the hospital setting, to be accessible in full text and to be written
in English or German. For the development of the categories in the overview, we used an
iterative process to identify elements recommended in the guidelines. Our search yielded
three international and nine national guidelines. Some guidelines described different
types of medication reviews, for instance the Pharmaceutical Care Network Europe
differentiated between simple, intermediate, and advanced medication reviews
depending on the sources of information available. While all guidelines addressed patient
safety and nearly all medication appropriateness, conducting medication reconciliation or

obtaining a best possible medication history was recommended in less than half.

As already mentioned, DRPs frequently occur at transitions of care, such as hospital
discharge. With Part B we aimed to obtain an impression of frequent DRPs in Swiss

hospitals at discharge and the impact of pharmacist-led services on these DRPs.

First, to describe the pattern of DRPs at hospital discharge, we retrospectively analyzed
DRPs discovered on discharge prescriptions with a focus on drug-drug interactions in two
Swiss hospitals: a regional hospital and a cantonal hospital (Project B1). Pharmacists
documented 2539 DRPs at the regional hospital 2754 DRPs at the cantonal hospital.
Recommendations following the discovered DRPs were frequently accepted in both
hospitals, many resulted in a change of the discharge prescription (regional hospital 70.2%
of DRPs, cantonal hospital 69.5%). In both hospitals DRPs were frequently related to
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Summary

dosage problems (regional hospital 53.2%, cantonal hospital 48.1%). When focusing on
DRPs due to drug-drug interactions, we found that the most frequent drug combinations
could often be grouped into two interaction types: problem of complexation and problem

of QT interval prolongation.

The objective of the last project was to assess the effect that two pharmacist-led services
(medication reconciliation at admission and interprofessional ward rounds including a
pharmacist during the stay) had on DRPs at hospital discharge (Project B2). We conducted
a retrospective data analysis of DRPs identified on discharge prescriptions at the cantonal
hospital of Zug. We included all patients discharged from the internal medicine ward that
tilled their discharge prescription in the in-hospital community pharmacy and that were
>18 years old. The combination of the two pharmacist-led services was associated with a
reduction of DRPs at hospital discharge. Patients receiving a pharmacist-led medication
reconciliation at hospital admission had fewer DRPs related to medication reconciliation

problems at hospital discharge.

In conclusion, this thesis described the current discharge management in Switzerland and
pharmacists’ role in it. It also evaluated the impact of pharmacist-led services on DRPs at
hospital discharge. The findings revealed that while clinical pharmacy services have
increased, pharmacists are still rarely involved in medication management at hospital
discharge. It also shows that when pharmacists have access to clinical data, they can
identify and resolve a variety of DRPs. Our results confirmed an association between a
comprehensive involvement of pharmacists throughout the hospital stay and a reduction
in DRPs at hospital discharge. Based on these findings, hospitals should be encouraged to

strengthen the role of pharmacists at transitions of care.
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General introduction Patient safety at transitions of care

GENERAL INTRODUCTION

Patient safety at transitions of care

Patients with acute or chronic conditions often require care from healthcare professionals (e.g.,
physicians, pharmacists, nurses). Although many conditions can be cared for in an ambulatory
setting, some may require that patients are hospitalized. The next paragraphs will address two
factors of patient care in regard to patient safety; namely, transitions of care and drug-related
problems (DRPs).

Transitions of care

A multitude of reasons may lead to a hospitalization of patients. In this case, healthcare
professionals from the hospital setting assume responsibility for the care for patients. After
hospital discharge, the lead in the care is given back to healthcare professionals in the
ambulatory setting. During these transitions of care, patient safety is a matter of great
importance. In their third Global Patient Safety Challenge “Medication Without Harm”, the
World Health Organization (WHO) has identified transitions of care as one of three key areas
that need to be prioritized when addressing patient safety.[1] Transitions of care include not
only hospital admission and discharge, but also other transfers, for instance the transfer
between wards within a hospital, the transfer to another hospital or the admission and
discharge to and from a rehabilitation clinic after a hospitalization.[2] As transitions of care
require the communication between different healthcare professionals working in different
settings, it makes them a hotspot of problems in patient care. Problems at transitions of care
can arise, for instance from changes in patients’ medication or from poor/delayed
communication. This includes discharge letters to general practitioners, as well as discharge
prescriptions to be filled in community pharmacies or information provided to home care

nurses.[3-6]

As mentioned above, the accurate transmission of patients’ information, including the
information on medication changes, between settings is crucial for a seamless transition of
care. A lack thereof can lead to unintentional medication discrepancies and potentially to
DRPs.[3-5] One of those problem areas can be found in discharge summaries, which do not
always contain information on patients” discharge medication. A systematic review revealed
that only 78% of discharge summaries contained the required data.[7] As medication is
frequently changed during hospitalizations (e.g., a Canadian study reported a mean of 4.4
changes per patient[8]) and patients frequently leave hospital with more medicines than they
enter with,[4,8] an accurate communication of medication changes to primary care providers
is crucial for continuity of care. It has been recently proposed that involving pharmacists in
the communication at hospital discharge can further improve the quality of medication

information transferred.[3] In this study, it was reported that physicians” discharge summary
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only correctly documented 37.6% of medication changes whereas pharmacists’ discharge

medication management summary correctly documented 72.8% of medication changes.[3]

Communication of information to subsequent care providers should not only be accurate, but
also happen in a timely manner.[9-11] While in two thirds of cases, discharge summaries are
completed by hospital physicians within 48h, only 55% are received by primary care provider
within 48h. After four weeks up to 85% of discharge summaries reached primary care
providers.[7] Pertaining to discharge prescriptions, those can also lead to problems with
continuity of care at hospital discharge.[4] A study conducted in the Netherlands found that
92% of discharge prescriptions contained at least one problem related to continuity of care. In
these cases, community pharmacies often had to contact the physician in order to resolve the
problem. The problems included medication discrepancies, patients needing further education
or administrative problems. Attending to discharge prescriptions with problems of continuity
of care can be more time-consuming than prescriptions without problems.[4] To improve the
continuity of care at hospital discharge and facilitate medication supply in community
pharmacies, providing community pharmacies with additional patient information (e.g.,
medical history, laboratory test results, medication changes) accompanying the discharge
prescription could improve post-discharge medication supply. A study piloting this
intervention (timely hospital-to-community liaison) found fewer gaps in continuity of care in
patients for which pharmacies received additional information in a timely manner than in the

control group. Most pharmacists were satisfied with this additional information provided.[12]

As described above, transitions of care pose several risks for patients. One patient group
particularly affected are elderly people,[13,14] as they are more frequently hospitalized than
younger ones.[14,15] Additionally, it has to be taken into consideration that the proportion of
elderly patients can be assumed to increase, as life expectancy is also increasing. In
Switzerland, life expectancy has risen steadily over the last decades; in 2019, it was above 80
years for both women and men.[15] Additionally, elderly patients tend to have more chronic
conditions and are prescribed more medicines,[16] which in turn increases the risk of
DRPs.[17,18] Pharmacotherapy is the most frequent therapeutic intervention[16] and can help
to prevent, to cure or to manage many diseases and conditions.[19,20] Although
polypharmacy (often denoted as five or more concurrently and routinely used medicines[16])
has been described as one of the risk factors of DRPs,[17,18] it has to be noted that
polypharmacy for some patients is appropriate. As an example of appropriate polypharmacy
the WHO identifies the treatment with a statin, a beta blocker, an angiotensin-converting
enzyme inhibitor and an antiplatelet agent in post-myocardial infarction patients for
secondary prophylaxis.[16]

Drug-related problems

DRPs are one of the issues arising at transitions of care. They have the potential to impair

patient safety, especially when they lead to patient harm;[21] this concern therefore needs to

be addressed during transitions of care. A systematic review has found a widespread range of

drug-related harm occurring to older patients after hospital discharge, ranging from 0.4%-
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51.2%.[21] This great variation could be explained by different definitions used,[21] as there
are several definitions to describe medication harm.[22] The term DRPs has been used as a
collective term for different problems related to patients” medication including, but not limited
to, adverse drug events and adverse drug reactions,[23] which can be the cause of drug-related
harm. The Pharmaceutical Care Network Europe (PCNE) developed the following definition
for DRPs:

“A Drug-Related Problem is an event or circumstance involving drug therapy that actually or
potentially interferes with desired health outcomes.” PCNE[24]

DRPs have three dimensions: (1) they can be preventable or not preventable, (2) they can be
potential or manifest, and (3) they can be caused by an error, by an intentional or unintentional
deviation from accepted practice, or by an unpredictable reaction to an appropriate medical
intervention.[25] Several studies from a number of countries have examined DRPs from
different point of views. A study analyzing problems discovered in hospitalized patients in a
Swiss university hospital found an average of 0.92 DRPs per patient.[26] The same study
revealed that the three most frequent problems leading to a pharmaceutical intervention that
were subsequently accepted by physicians were caused by inappropriate dose, indicated drug
not prescribed, and prescribed drug not indicated.[26] In a Dutch study including patients
from neurology and pulmonology wards, community pharmacists identified an average of 4.1
DRPs per patient during home visits after hospital discharge. Frequent problems included the
need for additional education or information, adherence issues and non-clinical issues.[27]
Another Dutch study found that after hospital discharge 96.4% of patients needed patient
handling interventions including e.g., education about medication indication, disposal of
expired/unused medication, answering questions concerning medication or medication
adherence advice.[5] In patients discharged from a German geriatric rehabilitation center the
most frequent DRPs were no clear indication, incorrect dose, no clear dosage, and drug-drug
interaction.[28] DRPs discovered in Swiss community pharmacies on discharge prescriptions
were frequently caused by inappropriate therapy duration, error in the medication process
and prescribed drug not available.[29] Focusing on adverse drug reaction, a type of DRP, a
meta-analysis found that approximately half of adverse drug reactions were preventable.[30]
In summary, DRPs can occur in all settings and frequent problems are inappropriate dosage,

patients needing education or adherence issues.[5,26,27]

All the aforementioned studies used different classification systems to document the
discovered DRPs, which hinders a direct comparison. A variety of classification systems have
been developed and modified in order to document DRPs in different settings.[31] PCNE
proposed a classification system that has been revised multiple times over recent years.[24]
The current version is V9.1, of which multiple aspects are currently being validated.[24] There
are two classification systems available that were developed in Switzerland, one for the
hospital setting, the Swiss Association of Public Health Administration and Hospital
Pharmacists (GSASA) classification system,[32] and one for the community setting, the
PharmDISC.[33]
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General introduction The pharmacist’s contribution to an improvement in patient safety

As described, transitions of care and DRPs can both compromise patient safety, independently
or in conjunction with each other. In this regard, healthcare professionals might see themselves

facing several challenges that need to be attended in order to prevent patient harm.

The pharmacist’s contribution to an improvement in patient safety

The previous paragraphs described the issues patients and healthcare professionals are facing
at transitions of care, the following section will now present strategies that have been
developed to improve patient care with a focus on the role of pharmacists. As pharmacists
have strived to contribute to patient safety, different approaches have emerged over time. The
next sections will focus on pharmaceutical care and clinical pharmacy, as well as
pharmaceutical interventions. Pharmaceutical interventions are activities that can be part of

both pharmaceutical care or clinical pharmacy.

Pharmaceutical care

Over 30 years ago, Hepler and Strand recognized the potential benefits of involving
pharmacists in patient-centered care and proposed a widely known definition.[34] With the
provision of pharmaceutical care, healthcare professionals aim to improve patients” outcomes
and thereby patients” quality of life, through the responsible provision of pharmacotherapy.
Hepler and Strand advocated the incorporation of pharmaceutical care into pharmacy
practice, thus, pharmacists could contribute to therapy optimization through the identification
of potential and actual DRPs. This incorporation could prevent potential problems and resolve
actual problems by pharmaceutical interventions. Pharmaceutical care should not be seen as
an isolated care service, but should be integrated in the whole patient care process. It is
therefore crucial, as emphasized by Helper and Strand, that pharmaceutical interventions are
provided in collaboration with other healthcare professionals.[34] At a PCNE workshop in
2013, experts redefined pharmaceutical care and named the pharmacist explicitly as the
provider of care aimed at the optimization of medication use and improvement of health
outcomes.[35] A recent resolution by the Committee of Ministers of the Council of Europe
strongly supported the implementation of pharmaceutical care in both the primary care setting
and the hospital setting. It advocates the interprofessional collaboration of pharmacists with

other healthcare professionals.[36]

Clinical pharmacy

Several countries have implemented initiatives for seamless care at transitions, some of which
include clinical pharmacists.[37] Clinical pharmacy is a health science discipline in pharmacy
that focuses on rational medication use and incorporates the integrative philosophy described
for pharmaceutical care.[38] Clinical pharmacists contribute to the development and
promotion of safety, appropriateness and cost-effectiveness in the use of medicines.[39]
Clinical pharmacy activities can take place in all healthcare settings.[38] The GSASA states
that:

“In the hospital setting, clinical pharmacy includes direct patient oriented pharmaceutical activities,
implemented on patient care wards in collaboration with other health care professionals.” GSASA[39]
22



General introduction The pharmacist’s contribution to an improvement in patient safety

In a series of statements, the European Association of Hospital Pharmacists (EAHP) developed
the common objectives that pharmacists should seek to achieve. These statements were
approved in 2014 and include a section on clinical pharmacy.[40,41] After an initial baseline
assessment in 2015,[42] questionnaires — each covering three sections of the statements — are
sent out regularly to hospital pharmacists, to evaluate the development in European countries
regarding these statements.[43,44] Only 28 Swiss pharmacists participated in the baseline
survey,[45] however, and in the follow-up survey assessing the implementation status of the
statements on clinical pharmacy, only 17 pharmacists from Switzerland provided answers. No
information was provided on the language regions of the hospitals in which participating
pharmacists were employed;[43] therefore, the results may not give a representative image of
the implementation status of clinical pharmacy services in Switzerland. A regular assessment
of pharmacists’ advancements in the hospital setting is also seen in the United States of
America, where the development is assessed by surveys of the American Society of Health-
System Pharmacists (ASHP). The ASHP divides the pharmacist’s tasks into six topics:
prescribing, transcribing, dispensing, administration, monitoring, and patient education.
Every year a survey is sent out covering two of these sections, so that together the most recent
three reports published give an overview over all six sections.[46-48] In Switzerland,
pharmacists” resources in the hospital setting and the implementation status of clinical
pharmacy services was described in a survey conducted in 2013. The report demonstrated
differences in the extent of the implementation of clinical pharmacy services according to the
three language regions in Switzerland;[49] however, little is known about the development

thereafter.

Pharmaceutical interventions

The activities pharmacists undertake when providing pharmaceutical care or clinical
pharmacy are often referred to as pharmaceutical interventions. With their pharmaceutical
interventions often including recommendations to physicians, clinical pharmacists use not
only their in-depth knowledge on therapeutics, but also their clinical experience and expert
judgment to provide scientifically valid information on the therapeutic use of medicines.[38]

They can thereby detect manifest DRPs, as well as help to avoid potential ones.[28,29,50]

Different pharmaceutical interventions have been studied, for instance medication
reconciliation, medication reviews, patient education, and interprofessional ward rounds; they
will be further described below. Interventions can be delivered as a single intervention or as
bundles of interventions, combining multiple activities.[51] They can also be delivered at
different stages of transition of care (e.g., at admission, at discharge) or be aimed at continuity
of care.[52] Interventions to support patients at discharge can be grouped into pre- and post-
discharge interventions and interventions bridging the transition (Table 1).[51] Interventions
that were described as probable to be effective in supporting older patients at transitions of
care included medication reconciliation and telephone follow-up activities, as well as

interventions aimed at improving patients’ self-management.[53]
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Table 1 Taxonomy for discharge interventions adapted from Hansen et al.[51]

Pre-discharge Post-discharge Bridging the transition
Patient education Timely follow-up Transition coach
Discharge planning Timely PCP communication = Patient-centered discharge
Medication reconciliation Follow-up telephone call instructions
Appointment scheduled Patient hotline Provider continuity
before discharge Home visit

PCP = Primary care provider.

The following sections will focus on some interventions frequently implemented by
pharmacists to improve patient safety; namely, medication reconciliation, medication review,

patient education and interprofessional ward rounds.

Medication reconciliation is a pharmaceutical intervention commonly implemented at

transitions of care; it is defined as:

“The process of creating the most accurate list possible of all medications a patient is taking and
comparing that list against the prescriber’s orders. In addition, the patient’s allergies, history of side
effects from medications and medication aids are listed with the goal of providing correct medication to

the patient at all transition points within the health care system.” Penm et al.[54]

At transitions of care, discrepancies between the current medication order and other
medication information sources (e.g., general practitioner’s medication history) can occur.
Medication discrepancies include the omission of a patient’'s home medication, the
commission of a medication that had previously been stopped or the incorrect documentation
of the name/dose/dosage form/frequency of a medication. Although some changes are made
intentionally, in accordance with a patient’s current health status, other discrepancies are
unintentional and potentially lead to patient harm.[55] In the scope of the High 5s Project, the
WHO has provided a guide to aid the implementation of medication reconciliation at

transitions of care.[2]

In order to obtain an accurate medication list, the best possible medication history (BPMH)
should be attained. Taking a BPMH requires a systematic and structured approach and should
rely on multiple sources, such as a structured patient or caregiver interview, a medication
history from the general practitioner, community pharmacy, the patient’s healthcare/hospital
record, and the patient’s own medication list or medication packages.[2] It should include not
only prescribed and as-needed medication, but also over-the-counter medicines, vitamin and
mineral supplements, herbal and homeopathic products.[56] It is recommended that
pharmacists are involved in the process of obtaining a BPMH.[2] While ideally all patients
should receive medication reconciliation at transitions of care, it has been proposed to
prioritize certain patient groups (patients with renal impairment, transplant, >4 prescribed
medicines, admission to intensive care units or low literacy) or patients receiving certain
medicines.[54]
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In daily practice, however, medication discrepancies still occur frequently, as studies in
different countries highlighted. A study conducted in Italy asserted that 25.7% of the included
patients had at least one discrepancy at transitions of care.[57] In France, 45.8% of patients
receiving usual care (medication history taken by the physician) had at least one unintended
medication discrepancy at hospital admission. Introducing pharmacist-led medication
reconciliation lowered the percentage to 2.1% of patients with at least one unintended
medication discrepancy.[55] A study from the United States of America detected 116
discrepancies among 81 patients (average of 1.43 discrepancies per patient).[58] A study from
the southern part of Switzerland found a mean of 5.24 discrepancies per patient.[59] In all the
aforementioned studies pharmacists were involved in medication reconciliation. The most
frequent medication discrepancy in these studies was the omission of a patient’'s home
medication with a rate ranging from 40.5%-79.2%.[55,57-59] Although all studies used a
classification system to document the detected discrepancies that included a category
“omission”, it has to be noted that the studies did not use the same classification systems,

which hinders a direct comparison of the studies.

Two of the aforementioned studies also evaluated the clinical relevance of the detected
discrepancies, using different rating systems. The French study noted that 42% of unintended
medication discrepancies would have needed monitoring or an intervention to prevent harm,
10% had potential harm, and 2% were judged to be potentially life-threatening.[55] In the
Swiss study 19% were esteemed to be significant with the potential to cause a minor to
moderate adverse drug event (e.g., moderate discomfort or clinical deterioration) and 2% were
judged as serious (e.g., severe discomfort or clinical deterioration).[59] Although the benefits
of medication reconciliation (e.g., reduction of medication discrepancies, hospital revisits due
to adverse drug events) have been shown in systematic reviews,[50,60] a Cochrane review

concluded that the impact is uncertain.[61]

Medication review is used to describe different activities. In order to harmonize the
understanding of the scope of medication review, the following definition was agreed upon
by experts in the field, mainly from European countries, and was approved by the PCNE
general assembly in 2016[62]:

“Medication review is a structured evaluation of a patient’s medicines with the aim of optimising
medicines use and improving health outcomes. This entails detecting drug-related problems and
recommending interventions.” PCNE[62]

Based on the different sources of information at hand during the medication review, they can
be classified into three types (Table 2).[62]
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Table 2 Types of medication review based on information sources available, adapted from PCNE[62]

Type of medication Medication Patient Clinical
review history interview data
Type1l simple Yes No No
Type2a intermediate Yes Yes No
Type 2b intermediate Yes No Yes
Type 3 advanced Yes Yes Yes

Medication review has been shown to have a positive effect on drug-related outcomes (e.g.,
reduce DRPs)[63] and may decrease emergency department contacts after hospital
discharge;[64] however, there is no evidence that medication review leads to a decrease in
mortality or hospital (re)admissions.[63,64] Hospitalized patients receiving medication review
by clinical pharmacists, showed proportions of 0.13 to 10.6 DRPs per patient.[65] In a
systematic review, many studies showed high acceptance rates of recommendations made by
pharmacists and a positive effect on the quality of prescriptions, patients” satisfaction and

drug-related readmissions.[65]

Patient education in the hospital setting has been found to reduce the length of stay in
transplant patients[66] and increase patients’ knowledge about medication, improve
adherence in older patients, and it also showed a trend toward a reduction in all-cause hospital
readmission in older patients.[53,67] At hospital discharge, older patients were frequently
counselled on medication dosages and medication indication, and paper-based medication
lists were often handed to patients.[67] Furthermore, it is important to counsel patients on
medication changes at hospital discharge, as patients do not always follow medication changes
initiated after a hospitalization. Almost one quarter of changes that were made between the
medication at admission and the discharge prescriptions were not followed by patients within
30 days.[8] This may be due to the fact that not all patients remember the medication changes
made during hospitalization. A study found that only half of patients discharged from the
hospital correctly recalled if and what medication changes were made.[68] In the community
pharmacy setting, patient education led to improved patients” adherence and had a positive
effect on clinical outcomes (e.g., blood pressure control, cholesterol management).[69] Overall,
patient counselling by pharmacists leading to positive outcomes commonly included the
following topics: indication of the medication, precautions (e.g., adverse drug reactions) and
importance of medication use/adherence. Pharmacists also used written materials to support
their patient counselling.[70,71] Pharmacists’ recommendations regarding the medication of
hospitalized patients has been shown to have positive effects on the clinical outcomes of
patients in the intensive care unit, such as a reduction in mortality, length of stay and adverse
drug events.[72] Clinical pharmacists’ interventions on pediatric hospital inpatients were
effective in reducing medication errors through interventions on e.g., inappropriate dosing,

inappropriate drug selection.[73,74]
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Ward rounds that include different healthcare professionals (e.g., a physician, a pharmacist
and a nurse) are commonly referred to as interprofessional ward rounds. Pharmacists’
interventions during ward rounds resulted in an improved prescribing quality with less
inappropriate medication in geriatric patients.[75] Systematic reviews proclaimed that clinical
pharmacists” interventions within the hospital setting lead to cost savings; however, many
studies did not include the costs of the service provided in the cost analysis, and full economic
evaluation would be needed to support this conjecture.[76,77]

Comprehensive involvement of pharmacists throughout patients” hospital stays, combining
different interventions, has been shown to improve patient outcomes.[78-80] There are two
studies with similar interventions. Both included pharmacist-led medication reconciliation at
admission and discharge, patient education at discharge and follow-up telephone calls after
discharge, one additionally included interprofessional ward round,[79] and both showed
improved patient outcomes.[79,81] They pointed out that the multicomponent pharmacist
interventions lowered hospital readmissions by 27% at 30 days after discharge[79] and
reduced DRPs post-discharge.[81] A multifaceted intervention provided by clinical
pharmacists decreased hospital readmissions at 30 days and at 180 days. The intervention
included medication review, patient education and follow-up in primary -care.[78]
Furthermore, reduction in the combined outcome of hospital readmissions or emergency
department visits within 30 days of discharge was observed in patients receiving a pharmacist-
led intervention combining medication reconciliation, provision of patient-specific
pharmaceutical care plans, patient counseling at discharge, and follow-up telephone calls.[80]

Notably, all of the aforementioned studies incorporated some sort of post-discharge follow-
up.

To summarize, pharmacists contributed to an improvement of patient safety. Pharmaceutical
care and clinical pharmacy are two approaches to achieve this improvement, often through
the described pharmaceutical interventions; however, it remains unclear which approaches
pharmacists take to support patients at hospital discharge in Switzerland, to facilitate a

seamless transition.

Guidelines

With the variety of interventions that can be implemented to support patients at transitions of
care, healthcare professionals may find themselves facing the decision of where to allocate the
often limited resources; therefore, clinical practice guidelines can offer support in regard to the
care of patients. One example is the Joint FIP/WHO guideline on good pharmacy practice,
which includes recommendations on medication therapy management.[82] In situations
where patients are at risk of harm, such as transitions of care, they can help to improve care
processes and aim to reduce potential risks. Regarding the transition at hospital discharge,
guidelines recommend, among other things, that healthcare professionals should educate
patients[9,83] and plan their discharge in advance.[9,83] Patients are also recommended to
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receive a medication review when they have a change in their medication,[83,84] which is often

the case after hospital discharge.[8]

In Switzerland, no official guidelines exist to describe the optimal process of hospital
discharge; however, medication safety is receiving increasing attention in Swiss healthcare
system and the pharmacist’s contribution (e.g., interprofessional ward rounds, systematic
medication reconciliation at admission) to improve the safe use of medicines is starting to be
recognized.[85,86] In a national report on quality and safety in Swiss healthcare, the GSASA
emphasized the importance of incorporating standardized processes and the collaboration of
different healthcare professionals. The report endorses a body for medication safety on a
national level (engaging different stakeholders and institutions), the use of digitalized
solutions for the medication use process (e.g., clinical information system, computerized
provider order entry) and suggests that for further improvement, a binding national
medication safety strategy should be formulated.[87] Furthermore, the Swiss Patient Safety
Foundation encourages hospitals to incorporate medication reconciliation in their standard
processes; medication reconciliation at admission has been successfully piloted in eight Swiss
hospitals.[88]

This lack of guidelines for medication management at hospital discharge in Switzerland,
leaves Swiss healthcare professionals with only sparse support for improving their discharge
process. For the improvement of processes in general, literature provides different approaches
that can be applied to the healthcare setting, two of these approaches are lean management
and Crew Resource Management (CRM).[89,90] The lean management approach was first
described in the Toyota Production System, in which non-value-adding “wastes” were
removed from the manufacturing time line.[89] The seven non-value-adding “wastes”
described in the Toyota Production System were proposed as follows: “defects”, “unnecessary
motion”, “overproduction”, “transport of products / materials”, “unnecessary waiting”,
“unnecessary inventory”, and “inappropriate processing”.[89,91] An approach increasingly
applied in healthcare to improve patient safety, is the introduction of CRM trainings.[92] The
CRM training has its origins in aviation, where research of air crashes showed that a
substantial part could be traced back to human error. The factor of human error has also been
recognized in healthcare several years ago, a milestone in this regard was the publication of
“To err is human” in 2000.[93] For the development and implementation of interventions
different frameworks were developed, one was proposed by the Medical Research Council to
develop and evaluate complex interventions consists of four elements: (1) development, (2)
teasibility and piloting, (3) evaluation, and (4) implementation.[94]
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Rationale

On one hand, the presented literature shows that several issues can arise at transitions of care
that can compromise patient safety. On the other hand, it also presents a variety of
interventions that can be implemented with the aim of preventing these issues from arising or
resolving existing issues, thus restoring patient safety. Against this background, multiple
research questions manifest themselves. The rationale for this thesis was to close some of these
research gaps in regard to the pharmacist’'s role in patient care at transitions of care in

Switzerland and contribute to the improvement thereof.

Transitions of care imply vulnerabilities for patients, during which they are at risk of DRPs.
The involvement of pharmacists has been shown to reduce DRPs and positively impact patient
outcomes. As previously mentioned, hospital pharmacists’ activities are regularly surveyed in
the United States of America and in Europe.[42,47] In Switzerland, pharmacists” activities are
not regularly surveyed on a national level. The first national survey mapping clinical
pharmacy services was conducted in 2013. As the implementation of these services is not static,
a regular repetition of the survey would enable observation over time and may help develop
strategies to further improve medication safety.

As pointed out, there are no national guidelines on how to best support patients during the
hospital discharge process in Switzerland. An overview of existing guidelines from other
countries in comparison with local implementation might help reassure Swiss healthcare
professionals to incorporate some of the recommended interventions in their discharge
process, if they are not already applied. It remains unclear how pharmacists are involved at
hospital discharge in Switzerland. Traditionally, patients discharged from Swiss hospitals do
not have contact to the hospital pharmacy. They fill the discharge prescription in the
community pharmacy of their choice. As with other clinical pharmacy services, mapping the
pharmacist’s involvement in activities to support patients’ medication management at hospital
discharge might help to shape processes and encourage hospital pharmacists to expand their
activities at hospital discharge.

In order to improve medication management at hospital discharge, a comprehensive
involvement of pharmacists throughout the whole hospital stay might be beneficial. To assess
pharmacists” contribution to detection and reduction of DRPs at hospital discharge, an
evaluation of a model where pharmacists are involved in patient care on a daily basis at
different stages (admission, during hospital stay, discharge) might give an insight into how
best to appoint pharmacists’” resources.
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Goal and aims

The goal of this thesis was to provide the basis for designing an improved process in
supporting patients in their medication management at hospital discharge. The following aims

were set to achieve this goal:

e To give an overview of the implementation status of clinical pharmacy in Switzerland

and its development in recent years

e To depict the involvement of pharmacists in medication management at hospital

discharge in Switzerland and to compare it to international guidelines

e To provide a pragmatic overview of guidelines for medication review in the hospital
setting

e To describe the pattern of DRPs at hospital discharge

e To assess the effect of pharmacist-led medication reconciliation at hospital admission
and interprofessional ward rounds including a pharmacist during the hospital stay on
DRPs at hospital discharge
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THESIS OVERVIEW

Project

Description

Part A Discharge management and the role of pharmacists

Clinical Pharmacy Activities in
Swiss Hospitals: How Have
They Evolved from 2013 to 2017?
Published in Pharmacy 2020; 8: 19

Pharmaceutical discharge
management: international
guidelines and local
implementation in Swiss
hospitals

Published in Pharmacy 2021; 9: 33

Synopsis of national and
international recommendations
for medication review at
hospital discharge

Draft of a short report

In 2013 a first description of the status of clinical
pharmacy was conducted in Swiss hospitals. Clinical
pharmacy services are constantly evolving and
adapting to the needs and resources of patients and
healthcare professionals. We therefore conducted a
national survey to depict the current status of clinical
pharmacy and the development thereof since the last
survey.

In order to give an overview of the support for
patients in regard to the medication management at
hospital discharge, we conducted a national survey
with a focus on pharmacists” involvement in these
processes. The findings were compared to
international guidelines. To give a more detailed
insight into a variety of pharmacist-led models
implemented, we selected hospitals for in-depth face-
to-face interviews.

In this summary of guidelines for medication reviews
in the hospital setting, we compiled the different
elements recommended to be part of such a

medication review.

Part B Pharmacists’ impact on drug-related problems at hospital discharge

Pattern of drug-related problems
at hospital discharge in
Switzerland

Working report

The impact of pharmacist-led
medication reconciliation and
interprofessional ward rounds
on drug-related problems at
hospital discharge

Submitted at BM] Quality and

Safety

This short report gives an overview of the patterns of
DRPs occurring on discharge prescription of two
different Swiss hospitals with a focus on drug-drug
interactions.

In this retrospective data analysis, we assessed the
impact of a pharmacist-led medication reconciliation
at hospital admission and/or an interprofessional
ward round on the frequency of DRPs at hospital
discharge.

31



32



Projects Part A — Discharge management and the role of pharmacists

PROJECTS

Part A Discharge management and the role of pharmacists

Clinical pharmacy services are constantly evolving and adapting to the needs and resources
of patients and healthcare professionals. In 2013 a first description of the status of clinical
pharmacy was conducted in Swiss hospitals; however, little is known of its development
thereafter. Therefore, we first aimed to map the current status of clinical pharmacists” activities
in Swiss hospitals by conducting a national survey (Project Al). We then described different
activities to support patients at hospital discharge based on the answers provided in the survey
and compared them to international guidelines. We depicted pharmacists” involvement in the
activities to support patients at discharge and described in detail some of the pharmacist-led
interventions (Project A2). Finally, we compiled an overview of recommendations for
medication reviews based on international guidelines (Project A3).

A1 Clinical Pharmacy Activities in Swiss Hospitals: How Have They Evolved from
2013 to 2017?

In 2013, a national survey was conducted describing the implementation status of clinical
pharmacy in Swiss hospitals. It found considerable differences according to the language
regions, with the French- and the Italian-speaking parts showing much higher percentages of
overall hospital fulltime equivalents appointed clinical pharmacy services compared to the
German-speaking part. The aim of this project was to give an overview of the current
implementation status of clinical pharmacy in Swiss hospitals and to compare the findings to
those of the survey conducted in 2013, in order to describe developments in the intervening
years. The German and the French version of the survey can be found in Appendix I and II,

respectively.
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Abstract: The role of pharmacists is changing; in many countries, pharmacists have acquired new
competencies. A survey conducted in 2013 mapped the clinical pharmacy services in Swiss hospitals
by quantifying full-time equivalents (FTE) and depicting clinical pharmacy activities. The aim of
this survey was to update these results and analyze the development in Swiss hospitals. An online
questionnaire was sent to chief hospital pharmacists (n = 60). The questionnaire was developed based
on the previous survey and on a literature search. The survey took place from June to September
2017. In the survey, 44 hospital pharmacies participated (return rate 73%). They counted 265.8 FTE
for pharmacists; 31 offered clinical pharmacy services. Hospitals participating in both surveys
(n = 32) showed a significant increase in FTE for hospital (+24.5%) and clinical (+62.7%) pharmacists.
The number of training positions available for the certificate of proficiency in “clinical pharmacy”
has increased by 5.5. Patient-related services are less commonly implemented in comparison to
treatment and process-related services. In conclusion, the increase in FTE of clinical pharmacists was
more pronounced than of hospital pharmacists in general. For further development and broader
implementation of clinical pharmacy services, however, hospital pharmacies should increase the
number of training positions and should direct more activities towards patient-related services.

Keywords: clinical pharmacy; hospital pharmacy services; human resource management;
patient-related activities; survey; Switzerland

1. Introduction

The role of pharmacists has constantly changed in recent years; pharmacists have acquired new
competences and taken on new responsibilities. The extent of these changes varies largely across Europe
and worldwide. The World Health Organization (WHO), jointly with the International Pharmacy
Federation (FIP), defined the roles for the pharmacist in the health care system [1]. The FIP itself issued
consensus statements on the role and activities of hospital pharmacists [2].

Based on these statements, the European Association of Hospital Pharmacists (EAHP) worked out
goals for hospital pharmacists and the services they provide. In 2014, these goals were expressed in the
EAHP statements of hospital pharmacists and reflected the future towards which hospital pharmacies
should proceed [3]. The EAHP statements are grouped into six sections, of which section 4 is dedicated
to clinical pharmacy services (the statements on clinical pharmacy services are listed in Table 1) [4].
The degree of statement implementation is monitored on a regular basis by online surveys across

Europe [3].

Pharmacy 2020, 8, 19; doi:10.3390/pharmacy8010019 www.mdpi.com/fjournal/pharmacy
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Table 1. European Association of Hospital Pharmacists (EAHP) statements section 4: clinical pharmacy
services [4].

EAHP Statements on Clinical Pharmacy Services

4.1 Hospital pharmacists should be involved in all patient care settings to prospectively influence collaborative,
multidisciplinary therapeutic decision-making; they should play a full part in decision making, including
advising, implementing and monitoring medication changes in full partnership with patients, carers and other
health care professionals.

4.2 All prescriptions should be reviewed and validated as soon as possible by a hospital pharmacist. Whenever
the clinical situation allows, this review should take place prior to the supply and administration of medicines.

4.3 Hospital pharmacists should have access to the patients’ health record. Their clinical interventions should
be documented in the patients” health record and analysed to inform quality improvement interventions.

4.4 All the medicines used by patients should be entered on the patient’s medical record and reconciled by the
hospital pharmacist on admission. Hospital pharmacists should assess the appropriateness of all patients’
medicines, including herbal and dietary supplements.

4.5 Hospital pharmacists should promote seamless care by contributing to the transfer of information about
medicines whenever patients move between and within healthcare settings.

4.6 Hospital pharmacists, as an integral part of all patient care teams, should ensure that patients and carers are
offered information about their clinical management options, and especially about the use of their medicines,
in terms they can understand.

4.7 Hospital pharmacists should inform, educate and advise patients, carers and other health care professionals
when medicines are used outside of their marketing authorisation.

4.8 Clinical pharmacy services should continuously evolve to optimise patients” cutcomes.

The definition of clinical pharmacy by the Swiss Society of Public Health Administration and
Hospital Pharmacists (GSASA) is as follows: “Clinical pharmacy is an area of pharmacy aimed
at developing and promoting an appropriate, safe and cost-effective use of therapeutic products.
In the hospital setting, clinical pharmacy includes direct patient oriented pharmaceutical activities,
implemented on patient care wards in collaboration with other health care professionals” [5].
GSASA divided the tasks into three domains: patient-oriented, therapy-oriented, and process-oriented
activities [5]. In Switzerland, the health care system is organized on a regional level, including the
provision of hospital facilities, advanced medicine services, and administration of professional licenses.
In order to become a registered pharmacist, a Master’s degree in Pharmacy and a federal diploma are
needed. Nationally accredited postgraduate degrees are available, but they are not mandatory for
hospital pharmacists. The basic tasks of hospital pharmacists consist, amongst others, of the provision
of medicines, the manufacture of medicines in small quantities and medicines-related information
services. However, there are no legal obligations for a hospital to employ a pharmacist and there are no
mandatory requirements for the provision of clinical pharmacy services. In Switzerland, medication
safety is becoming more important and is the object of growing awareness [6], The Federal Office
of Public Health is recognizing that there is room for improvement in patient safety [7]. In this
respect, the monitoring of activities that contribute to improved medication safety may be helpful for
developing and planning future strategies. A first mapping of clinical pharmacy services in Switzerland
was conducted in 2013 [8].

The aim of this study was, therefore, to give an update on the current state of clinical pharmacy in
Swiss hospitals affiliated with GSASA, and to depict the development since the survey began in 2013,

2. Materials and Methods

2.1. Survey

The online survey contained two parts. The first part, with questions based on the survey
conducted in 2013 [8], focused on the development of clinical pharmacy services and on the topics
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addressed in the EAHP statements [4]. The definition of clinical pharmacy practice by the Swiss
Society of Public Health Administration and Hospital Pharmacists (GSASA) was used for the online
survey [5]. The first part contained 61 questions. Of these, 35 questions were identical to the previous
survey, ten had minor changes in the wording, and twelve questions were new (mainly about activities
related to the EAHP statements). In order to evaluate how frequently the activities related to the EAHP
statements were conducted, a different scale was used than in the EAHP survey. The second part of the
survey focused on hospital discharge and implemented models to support patients in their medication
management in this process. Only the results of the first part—the development of clinical pharmacy
services and implementation of activities according to the EAHP statement topics—are presented here.
The survey was developed in German and then translated to French. Three German-speaking and one
French-speaking practicing clinical pharmacist participated in a pilot to test the understandability of
the questions. After the pilot, only minor changes to the wording were undertaken.

In Switzerland there were 281 hospitals in 2017; for our survey, we addressed all chief hospital
pharmacists registered at the GSASA (n = 60). They received an email with a link to the online
questionnaire platform (FlexiForm 2 Version 2.7.1¢g, University of Basel, Switzerland), asking them
to participate themselves or forward the link to the person in their hospital most suited to answer
the questionnaire. We limited the survey to these hospitals because we assumed that it is unlikely a
hospital without a chief hospital pharmacist affiliated with the GSASA or no pharmacist at all offers
any structured clinical pharmacy services. The German version of the online survey was open from
June 02, to July 09, 2017; the French version from July 24, to September 03, 2017. In case of no response
after two weeks, two reminder emails were sent.

2.2. Data Analysis

The data were exported from FlexiForm 2 to a Microsoft Office 2016 Excel file; the statistical
analysis was conducted using IBM SPSS Statistics 24 and Microsoft Office 2016 Excel.

We analyzed full-time equivalents (FTEs) of pharmacists” activities, expressed as the sum of
FTEs of all employed pharmacists (FTE1otpharm)- Separately, we analyzed the FTEs directed towards
clinical pharmacy activities (FTEclinPharm). Subgroup analyses of the FTEs were conducted for the
different hospital types and language regions in Switzerland (German, French and Italian). The degree
of implementation was depicted for the spectrum of clinical pharmacy services, as well as the
implementation of activities based on the EAHP statements. A direct comparison of the results of
hospitals that participated in both surveys, in 2013 [8] and 2017, was drawn using a Mann-Whitney
test. Statistical significance was accepted at p < 0.05.

3. Results

In total, 44 hospital pharmacies took part in the survey (return rate 73.3%). The participating
hospitals consisted of all five university hospitals, 18 cantonal or regional hospitals, 11 private hospitals
or specialized clinics, and 10 were organized in networks. The median of the beds supplied by the
hospital pharmacies was 340 beds (interquartile range (IQR) 738, minimum 82, maximum 2000).
Of the 44 hospitals, 32 had participated in the previous survey in 2013.

In total, 14 hospitals offered 18 training positions to obtain the nationally accredited postgraduate
degree “hospital pharmacist”; in 2013, 17 hospitals offered 19 positions. For the certificate of proficiency
in “clinical pharmacy”, 10 hospitals offered 18.5 positions. In 2013, nine hospitals offered 13 positions.

3.1. Extent of Clinical Pharmacy Activities and Human Resources

The 44 hospitals had 265.8 FTEropharm for their employed pharmacists; on average, this equals
6.0 FTETotpharm (standard deviation (SD) = 5.7, minimum 0.2, maximum 22.6). There is an average of
1.12 FTE1o¢Pharm per 100 beds (SD 1.04, min. 0.09, max, 6.71). Of the 44 hospitals, 31 (70%) offered
clinical pharmacy activities. Of the 13 (29.5%) hospitals that did not already offer clinical pharmacy
services, four hospitals (9.1%) had plans to establish such services; the hospitals are characterized in
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Table 2. The results of the sub analysis of the FTEs according to hospital type and language region are
shown in Table 3.

Table 2. Characteristics of hospitals that offered clinical pharmacy, plan to offer and do not plan to offer
clinical pharmacy services (n = 44).

Median Number

1 *
Hospitals FTE1otPharm of Beds (IQR) **

Frequency by Hospital Type

3 L University hospital 5
Offering clinical Cantonal or regional hospital 10
pharmacy services 2301 460.0 (950) . . & Shosprat
- Private hospital or specialized clinic 7
(n=31)
Networks 9
Planning 10 offer Cantonal o xeytonaibospital 3
clinical pharmacy 187 370.0 (275.0) . ) 8 S hospraL
. _ Private hospital or specialized clinic 1
services (n = 4)
Networks 0
Not offering Cantonal ot cegtonaibospial 5
clinical pharmacy 17.0 180.0 (138.5) . orregona hoSpia
. _ Private hospital or specialized clinic 3
services (n = 9)
Networks 1

* FTETopharm = full-time equivalents of all employed pharmadists. ** IQR = inter quartile range.

Table 3. Full-time equivalents of all pharmacists and clinical pharmacists of the participating hospitals
(n = 44) according to hospital type and language region.

All Participating Hospitals 2017, n = 44

Average N
% FTEcy; of
FTETotPharm * FTETotPharm per FTEClinPharm R FTEClmPharm
100 beds TotPharm
Total 265.5 (n = 44) 112 541 (n =25, 20.4%
Nimissing = 3)
University hospital 813 (n=>5) 1.02 19.6 (n=2>5) 24.1
Cantonal or
regional hospital 66.2 (n = 18) 0.97 7.6 (n =10) 11.5
anaj[e hospmjlllor 274 (n = 11) 153 24 (n=4, 8.8
specialized clinic Nmissing = 3)
Networks 91.1 (n=10) 0.99 245(n=19) 26.9
German-speaking 169.5 (n = 35) 1.12 319 (n :720’ 18.8 %
nmissing = 2)
French or 9.3 (n = 9) 112 22 (=8, 231 %

[talian-speaking Nmissing = 1)

* FTET,pharm = full-time equivalents of all employed pharmacists. ** FTEqjinpharm = full-time equivalents directed
towards clinical pharmacy services.

The sub analysis of hospitals that participated in both surveys, 2013 and 2017 (n = 32), shows
a significant increase in both FTEropharm and FTEclinPharm (Table 4). Figure 1 depicts the number of
hospitals that offered clinical pharmacy services, the number that planned to offer and the number
that did not offer in 2017, as well as the numbers for 2013 and the change between the two surveys.
In 2013, 25 hospitals offered clinical pharmacy services. Of these 25 hospitals, 23 still offered these
services in 2017. Of the five hospitals that had planned to offer clinical pharmacy services in 2013, three
implemented the services in 2017.
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Table 4. Comparison of the full-time equivalents of all pharmacists and clinical pharmacists of
participating hospitals 2013 vs. 2017 (n = 32) with sub-analysis according to hospital type and

language region.

2013 (n) 2017 (n} Difference (%) p Value t
Hospitals that participated in both surveys 2013 and 2017, n = 32
FTEtotPharm * 1964 (n = 32) 2446 (n =32) +48.2 (+24.5% <0.01
University hospital 80.0 (n=5) 813(n=5) +1.3 (+1.6%) 0.50
Cantonal or regional hospital 441(n=12) 58.4 (n=12) +14.3(+32.4) 0.02
Private hospital or - B -
specialized clinic 135Mn=7 185(n=7) +5.0{(+37.0) 0.09
Networks 58.8 (n = 8) 86.6 (n =8) +27.8 (+47.3) 0.01
German-speaking 121.7 (n = 23) 148.3 (n = 23) +26.6 (+21.9%) <0.01
French or Italian-speaking 747 (n=9) 96.30 (n = 9) +21.6 (+289% 0.01
FTECHnPharm ** 311 (n=32) 506 (n =29 +19.5 (+62.7%) 0.1
Nmissing = 3)
University hospital 114(n=15) 196 (n=5) +8.2 (+71.9%) 0.14
Cantonal or regional hospital 5.5 (n=12) 7.6 (n=12) +2.1(+38.2) 0.62
Pﬂva"c(: 'h(\Splt'fil .or 12(n=7) 22(n=4, +1.0(+833) 065
specialized clinic Ninissing = 3)
Networks 130 (n=28) 212 (n=28) +8.2(+63.1) 0.09
German-speaking 13.4 (n = 283) 284 (=21, +15.0 (+111.9%) 0.06
N Nmissing = 2)
French or Ttalian-speaking 17.7(n=9) 22(n =8, +4.5 (25.4%) 0.09
- Nmissing = 1)
Hospitals that offered clinical pharmacy services in both surveys 2013 and 2017, n = 23
TTE fotPharm 171.8 (n = 23) 2085 (n = 23) +36.7 (+21.4%) <0.01
45.6 (1 =
FTE¢|inPharm 30.6 (n=23) 456 (n 722' +15.0 (+49.0% 0.03
‘ Dimissing = 1
% FTEClinPharm Of TTE oPharm 17.8% 21.9%

* FIEtaphamm = full-time equivalents of all employed pharmacists. ** FIEcy phans = full-time equivalents directed
towards clinical pharmacy services. © p-value using Mann-Whitney test).

2013 2017
Offering clinical
pharmacy services 26 ~ 23 27
2
Planning to offer 3
clinical pharmacy 5 < 2
services 2
1
Not offering clinical v
X 2 1 3
pharmacy services

Figure 1. Number of hospitals that offered clinical pharmacy services, the number that planned to
offer and the number that did not offer in 2017, as well as the numbers for 2013 (n = 32). The arrows

illustrate the change between the two surveys.
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3.2. Time and Organization of Patient-Oriented Activities

Of the 31 hospitals offering clinical pharmacy services, four (12.9%) were organized with >50% of
the pharmacists” worktime on the ward, 24 (77.4%) with <50%, and in three (9.7%) the pharmacists
had no activities on the ward.

In five hospitals (16.1%), interprofessional ward rounds at the patient’s bedside were conducted
daily, in 17 hospitals (54.8%) rounds were conducted on a weekly basis, in four hospitals (12.9%) less than
weekly, and five hospitals (16.1%) reported no interprofessional ward rounds at the patient’s bedside.

The frequencies of the patient-related, treatment-related, and process-related services are displayed
in Figure 2.

Number of haspitals

0 5 10 15 20 25 30

~ Patient-related services
Medication reconciliation at admission

Patient education during hospital stay  IESREESEE
Preparing pill dispenser (outpatient) | IEEREEREE
Preparing pill dispenser (inpatient) IR
Preparing pill dispenser (holiday / weekend at home) BEE
Medication plans for patients at discharge I

Treatment-related services
Recommendations to antibiotics
Recommendations to risk medication
Recommendations to TPN prescriptions
Recommendations to TDM prescriptions

Ward round with patient and physician
Medication review with patient file and physician
Medication review with patient file
Recommendations to discharge prescription

Process-related services

Reporting ADE to pharmacovigilance center
Answering external requests

Answering internal requests IR LS SRS RS R

Wdaily ®weekly #monthly 3-4x per year 1-2x per year never missing

Figure 2. Patient-related, treatment-related and process-related activities in Swiss hospitals offering
clinical pharmacy services (n = 31). ADE = adverse drug events, TDM = therapeutic drug monitoring,
TPN = total parenteral nutrition.

3.3. Implementation of Activities Related to the EAHP Statements in Clinical Pharmacy

All 31 hospitals with clinical pharmacy activities reported on the frequency of the activities related
to the EAHP statements (see Figure 3).

Of these 31 hospitals, 25 (80.6%) reported that pharmacists have full access to the hospital patient’s
medical records (24 have a full electronic health record, one has a mix of electronic and paper records);
in four (12.9%) hospitals they have partial access.

Of the 31 hospitals, 28 (90.3%) pharmacies documented their pharmaceutical interventions.
Of these, 10 (32.3%) documented them in more than one way (e.g., the patient’s medical records and
a separate classification system). Nineteen (61.3%) used the nationally recommended classification
system for DRPs and interventions (the GSASA classification system [9]); nine (29.0%) documented
their interventions in the patient medical records and 10 (32.3%) in different ways (e.g., a self-developed
documentation system used only in their hospital). The documented interventions are analyzed for
quality improvement in 16 (51.6%) hospitals.
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Number of hospitals
0 5 10 15 20 25 30 35

Therapeutic decision-making, including advising, implementing
and monitoring medication changes

Reviewing and validating prescriptions
Documenting pharmaceutical interventions

Medication reconciliation at admission

Assessing appropriateness of medication (incl. herbal and dietary
supplements)
Transfer of information about medicines to promote seamless
care (e.g. hospital admission / discharge, change of hospital ward)
Ensuring that patients are offered information about their
medicines in terms they can understand

Informing, educating and advising patients when medicines are !@
used outside of their marketing authorization

Wdaily Mseveraltimesaweek # several times a month once a month or less never missing

Figure 3. Activities related to the EAHP Statements in Swiss hospitals offering clinical pharmacy
services (n = 31).

4. Discussion

The participating hospitals in 2017 were similar to the ones in the survey 2013: in fact, 32 of the
44 hospitals had already participated in the previous survey; this allows a comparison between the
two surveys.

4.1. Development of Clinical Pharmacy in Swiss Hospitals

The FTErotpharm and the FTEciinpharm of hospitals that participated in both surveys (2013 and
2017) both significantly increased. The percentage increase was more pronounced for the FTEcjinpharm
than for the FTE1otpharm (+62.7% vs. +24.5%, respectively), which indicates that decision-makers in
these hospitals see clinical pharmacy services as an important aspect of pharmaceutical activities and
worth expanding. An increase was seen in the different hospital types and language regions. Despite
this considerable increase in FTEciinpharm, overall there was no increase in the number of pharmacists
that spent >50% of their worktime on the ward.

The number of training positions for the three-year postgraduate degree “hospital pharmacy” did
not change much since 2013. While the number of hospitals offering training positions decreased, the
number of hospitals offering the shorter postgraduate certificate “clinical pharmacy” remained similar.
However, as a positive development, the number of training positions in clinical pharmacy increased
and this should result in an increase in the number of according certificates in the near future. In order
to maintain or expand high-quality pharmaceutical services in Swiss hospitals, it is important that
pharmacists have the possibility of postgraduate training. Therefore, the development of training
positions, especially in clinical pharmacy, is needed.

Implementation of clinical pharmacy services is difficult, especially for smaller hospitals with
few FTEs for pharmacists. The fact that there is no legal requirement for hospitals to offer such
services or even employ a pharmacist in the hospital poses a great barrier to the implementation
and development of clinical pharmacy services. Therefore, the benefit of clinical pharmacy has to be
demonstrated to the hospital management to convince them to invest resources in these services [10,11].
One approach could be for hospitals to organize themselves in networks. The sub analysis by hospital
type showed that hospitals organized in networks seem to have more resources available for clinical
pharmacy services.
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The subgroup analysis of hospitals that indicated that they offer clinical pharmacy services in both
surveys, showed a significant increase in FTEcjnpharm. In comparison to this, the number of hospitals
offering clinical pharmacy services did not change markedly. This suggests that the development of
clinical pharmacy services took place within hospitals that already offered such services, rather than in
hospitals that did not previously offer these services.

In the questionnaire, the routine activities were grouped in three service groups: patient-related,
treatment-related and process-related. As in the 2013 survey, treatment-related and process-related
services were more established in 2017 than patient-related services. The latter are still sparsely
implemented. Nevertheless, some developments in patient-related services are visible, such as
the fact that pharmacists preparing pill dispensers for inpatients and outpatients increased, as
well as pharmacists preparing medication plans for patients at discharge. A slight increase in
treatment-related activities was seen in particular regarding ward rounds with the physician. The
increase in patient-related and treatment-related services may be a result of the increase in clinical
pharmacy activities in general. However, based on the extensive increase in FTE qinpharm, @ more
pronounced extension in patient-related and treatment-related services would have been expected.

Although the FTEclinpharm has increased, there are still 13 (29.5%) hospitals that did not offer clinical
pharmacy services. This could be due to a lack of resources, as the 13 hospitals are smaller hospitals.

4.2. Comparison to International Community

The average of six FTE in Swiss hospitals were comparable to European countries, where 76% of
hospitals employ 1-10 pharmacists [12].

The spectrum of clinical pharmacy activities offered by Swiss hospitals is comparable to other
European countries [13]. In German hospitals that offer clinical pharmacy services, 44 of 84 hospitals
provide medication reconciliation at admission [14]. This trend is not seen for pharmacists in Swiss
hospitals; fewer of them indicated that they were involved in this activity in 2017 than in 2013.

In Belgium, the Federal Public Service of Health advanced the implementation of clinical pharmacy
services by financing a half- or full-time position for a clinical pharmacist in 58 hospitals. One of these
hospitals reports that they are now involved in different clinical pharmacy activities such as medication
reconciliation and medication review. In this Belgian hospital, medication reconciliation is performed
by pharmacy technicians and is followed by a medication review by a clinical pharmacist. They also
reported involvement in antibiotic stewardship on a daily basis [15]. Only in two Swiss hospitals did
pharmacists make daily recommendations on antibiotics. Regarding the advance in implementing
clinical pharmacy, financial support (e.g., from health insurance companies or other organizations
interested in treatment quality and patient safety) could help, especially for smaller hospitals with
limited resources.

4.3. Activities Related to EAHP Statements

Although the method of analyzing the state of implementation of the topics related to the EAHP
statements was not identical to the survey conducted by the EAHP in 2016 [13], similar trends can
be seen.

Swiss hospital pharmacists were notably less involved in the following four activities: “informing,
educating and advising patients when medicines are used outside of their marketing authorization”,
“Medication reconciliation at admission”, “transfer of information about medicines to promote seamless
care” and “ensuring that patients are offered information about their medicines in terms they can
understand”. While the first three activities seemed to be more difficult for European hospital
pharmacists to implement as well, the last activity mentioned seemed to be performed in half of
European hospital pharmacies [13]. It can be argued that activities like the above-mentioned are more
difficult to implement for pharmacists because they are traditionally conducted by physicians and
nurses, whereas activities that are well acknowledged as pharmaceutical tasks, such as validation of
prescriptions or assessing appropriateness of medication, are easier to implement. Hence, a change in

42



Projects Part A — Project Al

Pharmacy 2020, 8, 19 gof 11

mentality is needed and the benefit of involving pharmacists in more activities that are not traditional
pharmaceutical tasks should be recognized.

Only two Swiss hospitals are involved in medication reconciliation at admission on a daily basis;
has did not increased since 2013. As mentioned above, in other European countries this activity is not
widely implemented either. Pharmacist-led medication reconciliation at transition points have been
shown to be beneficial in the reduction in medication discrepancies [16]. Resolving these discrepancies
at admission is important, since up to half of the discrepancies found in the discharge letter can
be related to inaccurate medication lists at admission [17]. Therefore, hospital pharmacists should
make efforts to be more involved in obtaining the best possible medication history at admission.
Involving pharmacy technicians in medication reconciliation, as is done in the Belgian hospital
previously mentioned, may help to reduce the workload of clinical pharmacists and thereby facilitate
the implementation of this activity.

The EAHP statement 4.3 states that pharmacists should have access to patients” health records [4].
For clinical pharmacy services, such as extensive medication review, clinical data is needed. Most
Swiss hospitals providing clinical pharmacy services (80.6%) report having full access to the patients’
health records in the hospital, and therefore comply with the above-mentioned statement. Fifty-nine
percent of hospital pharmacists surveyed by EAHP gave a positive response to the question as to
whether they had access to the patients’ health record (positive response = a response of 3, 4or5on a
5 point Likert scale; 1 = strongly disagree, 5 = strongly agree) [13].

Data collection is important for the visibility of activities. More than half of the pharmacists
recognized this importance and pharmaceutical interventions were documented daily or several
times a week. The EAHP suggested that interventions should be documented in the patients’ health
records; only nine (29.0%) hospitals reported doing so. Documenting interventions in the patients”
health records should strongly be recommended. This way, changes are retraceable and visible to
other health care professionals. Nineteen (61.3%) hospitals stated they use the GSASA classification
system. Additionally, using a standardized system to classify pharmaceutical interventions is also
important and allows a statistical analysis of the compiled data. European hospital pharmacists had
less difficulties implementing these statements, with 56% giving a positive response to documenting
their interventions in the patients” health record [13].

Half (51.6%) of the Swiss hospitals that document or classify pharmaceutical interventions use
this for quality improvement analysis. Such analysis can be used, e.g., to develop new or improve
existing services, and to demonstrate the resulting quality improvements.

4.4. Strengths and Limitations

One strength of our study was the high return rate, with 73% of the inquired-after chief hospital
pharmacists participating. The participation rate was higher than in the survey conducted by the EAHF,
where only 17 Swiss hospital pharmacists returned the questionnaire (return rate 28%) [13]. Contacting
only chief hospital pharmacists ensured that we received only one response per hospital and therefore
had no duplicates. Another strength was that, of the 44 participating hospital pharmacies, 32 already
participated in 2013. It was therefore possible to directly compare the results to the previous survey.

Our study also had some limitations. Firstly, the responses to the survey are based on self-reporting,
which allows room for reporting bias. Secondly, only the 60 chief hospital pharmacists registered at the
GSASA were invited to participate in the survey; we therefore do not know if there was any clinical
pharmacy activity in one of the other hospitals in Switzerland. However, as mentioned, we do not
expect that a hospital without a chief hospital pharmacist affiliated with the GSASA, or no hospital
pharmacist at all, is offering any structured clinical pharmacy services. Furthermore, we were able to
record how often certain clinical pharmacy activities are conducted (e.g., daily or weekly ward rounds),
but not how many patients were affected by these activities (e.g., on how many wards the ward rounds
took place). We recommend that the survey be repeated regularly to track the development of clinical
pharmacy in Swiss hospitals. To give a more detailed insight into the clinical pharmacists” impact
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on medication quality and safety, the questionnaire should be amended to record more precisely the
qualitative and quantitative aspects of how the FTEs are used.

5. Conclusions

In conclusion, the FTEs of hospital pharmacists in general and clinical pharmacy in particular
increased in the last few years in Swiss hospitals. Contrary to these findings, there was no notable
development in patient-related services, which shows that there is still room for improvement. The
survey should be repeated regularly to follow up on the development. Nevertheless, the results
presented should stimulate the further development of clinical pharmacy activities.
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A2 Pharmaceutical discharge management: international guidelines and local
implementation in Swiss hospitals

Pharmacists have been shown to have positive impacts on patient outcomes at hospital
discharge; however, little is known about pharmacists’ involvement during the discharge
process in Swiss hospitals. This project aimed at depicting their involvement in the medication
management at hospital discharge in Switzerland. We conducted a national online survey, as
well as face-to-face interviews with selected hospitals (interview guide shown in Appendix
III). As there are no national guidelines on the hospital discharge process, we compared the
findings to international guidelines. In order to find already summarized evidence of
interventions to support patients in their medication management at hospital discharge, we
searched the Cochrane database for Cochrane reviews on the set of interventions that were
described in this study (adapted from the taxonomy by Hansen et al.[51]). We also conducted

a gray literature search to find guidelines containing recommendations on the interventions.
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Abstract: Readmissions to the hospital are frequent after hospital discharge. Pharmacist-led in-
terventions have been shown to reduce readmissions. The objective of this study was to describe
pharmacist-led interventions to support patients” medication management at hospital discharge in
Switzerland and to compare them to international guidelines. We conducted a national online survey
among chief hospital pharmacists focusing on medication management at hospital discharge. To
put our findings in perspective, Cochrane reviews and guidelines were searched for summarised
evidence and recommendations on interventions. Based on answers in the survey, hospitals with
implemented models to support patients at discharge were selected for in-depth interviews. In
semi-structured interviews, they were asked to describe pharmacists’” involvement in the patients’
pathway throughout the hospital stay. In Swiss hospitals (n = 44 survey participants), interventions
to support patients at discharge were frequently implemented, mostly “patient education” (s = 40)
and “communication to primary care provider” (# = 34). These interventions were commonly recom-
mended in guidelines. Overall, pharmacists were rarely involved in the interventions on a regular
basis. When pharmacists were involved, the services were provided by hospital pharmacies or
collaborating community pharmacies. In conclusion, interventions recommended in guidelines were
frequently implemented in Swiss hospitals, however pharmacists were rarely involved.

Keywords: medication management; hospital discharge; clinical pharmacy; pharmaceutical care;
seamless care; hospital pharmacy services; patient-related activities; survey; Switzerland

1. Introduction

After hospital discharge, patients are at risk for unplanned readmissions. In a large US
study, including over 31 million index hospital admissions, the rate of unplanned readmissions
was 11.6% [1]. A systematic review including 19 studies found that a median of 21% of read-
missions are drug-related, of which a median of 69% were considered to be preventable [2].
Drug-related problems (DRPs) occur frequently after hospital discharge. Reported problems in-
clude non-adherence, inadequate dosing /duration /frequency/administration, and suboptimal
drugs [3]. Medication errors occur in up to 50% of patients within 30 days of discharge [4].

Different attempts have been made to red uce hospital readmissions. It has been shown
that pharmacists’ interventions such as medication reconciliation or patient education can
reduce hospital readmissions, adverse drug event-related hospital revisits, DRPs, and
emergency room visits after discharge [5-7]. Topics of discharge medication counselling
include discussing dose and dosage, providing paper-based medication lists, explaining the
indication of medicines, and/or discussing adverse drug reactions [8,9]. Studies showed
that medication counselling at hospital discharge was more effective where it was part
of a set of different interventions (e.g.,, combined with medication review, medication
reconciliation, or telephone follow-up) rather than as a single intervention [9]. According
to a systematic review, interventions bridging transitions of care can reduce hospital
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readmissions, these interventions include self-management education, telephone follow-
up, and medication reconciliation [10]. Another systematic review found that complex
interventions were associated with a reduction in relative risk of readmissions of 37%.
This systematic review showed that interventions aimed at enhancing patient capacity for
post-discharge care were effective in reducing the relative risk of readmission [11].

A survey conducted in Swiss hospital pharmacies found an average of 1.12 full-time
equivalents of all employed pharmacists per 100 beds, of which 20% were allocated to
clinical pharmacy services [12]. In Switzerland, a hospital pharmacy is an institution that
is part of the hospital, managed by a registered pharmacist and offering pharmaceutical
services to the hospital’s patients; it is not publicly accessible [13]. Hospital pharmacists
carry out the following activities: management of pharmaceutical products, compounding
of medicines in small quantities, and patient-oriented pharmacy/clinical services [14]. For
specialization, there is a postgraduate degree in hospital pharmacy and a postgraduate
certificate of proficiency in clinical pharmacy. The latter enables pharmacists to conduct
“direct patient oriented pharmaceutical activities, developed on patient care wards in
collaboration with other healthcare professionals” [14,15]. However, little is known on how
the above-mentioned resources in Swiss hospitals are used to support patients at discharge.
In Switzerland, patients are normally discharged without contacting the hospital pharmacy
and without medication to take home. Patients receive a discharge prescription that can be
filled in a community pharmacy [16].

The aim of this study was to describe the frequencies of different interventions to support
patients’ medication management at discharge in Swiss hospitals. We also aimed to describe
different pharmacist-led models that were implemented. As there are no official guidelines
on this topic in Switzerland, we compared our findings to international guidelines.

2. Materials and Methods
2.1. Data Collection

We conducted an online survey among Swiss hospital pharmacies. The survey con-
sisted of two parts. The first part described the development of clinical pharmacy services
in Swiss hospitals and was published separately [12]. The second part focused on interven-
tions to improve medication management at hospital discharge. To formulate questions
regarding hospital discharge, literature was searched for existing discharge processes and
models [17-22]. To verify the understandability of the questions, the survey was piloted
with three German-speaking and one French-speaking practicing clinical pharmacists. The
final version contained 73 questions. The interventions that were inquired by the ques-
tionnaire are summarized in Table 1. All chief hospital pharmacists registered at the Swiss
Society of Public Health Administration and Hospital Pharmacists (GSASA) were asked by
e-mail to participate (n = 60). The questionnaire was accessible from the beginning of June
to the beginning of September 2017. Further details were published elsewhere [12].

Table 1. Interventions covered in the survey with a brief description; taxonomy adapted from
Hansen et al. [17].

Intervention Description

Patient counselling on their medication (e.g., therapy
duration /dosing)
In-depth patient counselling on their medication (e.g,,
effect/benefit, therapy goal/side effects)
Patient instructions (e.g., for inhalation devices/prefilled
syringe)

Patient counselling on red flags (symptoms that indicate a
worsening of condition/medication intolerance)
Patient counselling on medication prescribed before hospital
admission

Patient education
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Table 1. Coxnt.

Intervention Description

Organization of medicines (e.g., contact with patients”
Discharge planning community pharmacies/pill dispensers/reimbursement)
Organization of rehabilitation/home care

Appointment scheduled before  Assuring follow-up care (e.g., a follow-up appointment with
discharge the treating physician)

Timely follow-up Follow-up care by a case manager

Medication changes are communicated to at least one
Communication to PCP healthcare professional (e.g., practitioner, community
pharmacy) or institution (e.g., home care, nursing home)

Follow-up telephone call Follow-up telephone call with discharged patients

Hospital or hospital community pharmacy ! offers a patient

Fatient hotline hotline for medication related questions

1 A hospital community pharmacy is a community pharmacy with full access to the hospital’s patient records.
PCP = primary care provider.

To put the survey results in perspective, Cochrane reviews and international guide-
lines were searched for summarized evidence about the efficacy and recommendations of
these interventions. We searched the Cochrane library for Cochrane reviews that evaluated
interventions at hospital discharge or at transitions of care. The search string combined
Medical Subject Headings (MeSH) with key search terms (see Appendix A). To find guide-
lines containing relevant recommendations usually published in grey literature sources, we
conducted advanced Google searches using key search terms (see Appendix B). From these
searches, we selected Cochrane reviews/ guidelines from English-speaking countries that
contained recommendations for healthcare professionals on medication management at
the transition from hospital to home including every age group and excluding guidelines
that were medical-condition-specific or specific to a single hospital. Two authors (FB, HS)
independently screened the results of the Cochrane search and selected the relevant reviews
based on the aforementioned criteria. Equally, the first 100 search results of the Google
searches were screened by both authors and relevant guidelines were selected. Discrepan-
cies were resolved by discussion. Evidence and relevant recommendations concerning the
above-mentioned interventions were extracted from the selected full texts.

In order to depict in greater detail the different models implemented in Swiss hospitals
to support patients in their medication management at hospital discharge, we conducted
semi-structured, face-to-face interviews. Hospitals were eligible for these interviews if
they indicated, in the survey, to have such a model in place. We selected hospitals with
different models to support patients at discharge to present illustrative examples. In
the interviews, pharmacists were asked to describe the pharmacists’ involvement in the
patients” pathways throughout their hospital stays. If the hospital collaborated with a
community pharmacy (owned or unowned by the hospital) at discharge, they were asked
to describe this collaboration. We defined a hospital community pharmacy as a pharmacy
open to patients discharged from the hospital with full access to the hospital’s patient
records, in contrast to regular Swiss community pharmacies, which do not have access to
clinical data. The interviews were audiotaped and afterwards transcribed using MAXQDA
2020 (VERBI Software GmbH, Berlin, Germany). The transcripts were validated by a
second researcher.

2.2. Data Analysis

Descriptive statistics were used to report the results of the survey. Continuous vari-
ables were expressed as a median with 25th and 75th percentiles (p25, p75) or as a sum
and categorical variables as frequencies. Pharmaceutical interventions discussed during
the interviews were summarized using the taxonomy of Hansen et al. [17] or commonly
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used terms (e.g., interprofessional ward round). Less common interventions were further
detailed as text.

3. Results
3.1. Survey

A total of 44 hospital pharmacies participated in the survey (return rate = 73.3%).
The pharmacists of all five Swiss university hospitals answered the questionnaire, as well
as 18 cantonal or regional hospitals, 11 private hospitals or specialized clinics, and 10
hospitals that were organized in networks. They supplied a median of 340 beds (p25 = 200,
p75 = 937.5, minimum = 82, maximum = 2000) and employed a total of 265.8 full-time
equivalents of hospital pharmacists.

3.1.1. Interventions Conducted by Healthcare Professionals to Support Patients at
Hospital Discharge

The participating hospitals implemented a variety of pre- and post-discharge inter-
ventions involving healthcare professionals (e.g., physicians, pharmacists, and nurses) to
support patients at hospital discharge (Table 2). Some participants did not know if the
interventions were implemented, whereas others reported that the interventions were not
implemented in their hospital.

The evidence promoting the implementation of these interventions and the guide-
lines recommending the interventions are listed in Table 2. The Cochrane search yielded
444 reviews, and, after the title and abstract screening, three Cochrane reviews [23-25]
were selected according to the inclusion criteria, The Google search resulted in 16 guide-
lines [26-41].

In one hospital, pharmacists were involved in following patient education interven-
tions on a daily basis: patient counselling on their medication, in-depth patient counselling
on their medication, patient instructions and patient counselling on what to do with medi-
cation prescribed before hospital admission. Three hospital pharmacies were involved in
patient education interventions several times a month or less. In two hospitals, pharmacists
were involved in the communication of medication changes to at least one primary care
provider on a daily basis. In five hospitals, pharmacists were involved less frequently.

Of the 44 hospital pharmacies, 29 indicated that there are guidelines in place for
the process of hospital discharge, 4 answered that there are no such guidelines, and 11
did not know. In nine hospitals, there were efforts to identify patients in need of more
intensive support at discharge. In 21 hospitals, they did not stratify patients and in 14 cases
participants did not know. For the identification, the hospitals used inclusion criteria (n = 3),
scores (11 = 2), or specific conditions (# = 1). The services delivered to the selected patients
consisted of: organizing aftercare (1 = 3), organization of medicines (n = 3), discharge
planning/coordination (n = 2), patient education (n = 2), and medication review (n = 1).

3.1.2. Collaboration with a Community Pharmacy

Of the 44 participating hospitals, 17 (38.6%) collaborated with a community pharmacy
(owned or unowned by the hospital) or had a counter in the hospital pharmacy that was
open to discharged patients, and, of these, six had full access to the hospital’s patient
records. The frequency of predefined roles of these 17 pharmacies is depicted in Figure 1.
Additionally, “obtaining specific medications from the hospital pharmacy that are not
easily available otherwise” and “conducting medication reviews and making adaptions to
discharge prescriptions after consultation with the physician” was mentioned as a role by
one pharmacy each.
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Assuring initial medication supply (e.g.
provision of small package)

Discharge planning

Medication reconciliation of discharge
prescription with hospital’s patient record

Communication of changes to patients'
community pharmacy

B Community pharmacy owned by the hospital
g Community pharmacy not owned by the hospital

Hospital pharmacy with a counter

Figure 1. Frequency of predefined roles of the pharmacies that were collaborating with hospitals and
that were accessible to patients at hospital discharge (multiple answers were possible), (n = 17).

Participants were asked to give a short description of the collaboration between the
hospital pharmacy and the community pharmacy or the counter in the hospital pharmacy.
Eleven of the 17 gave the following descriptions of the collaboration: in seven hospitals,
the collaboration focused on logistic support (e.g., exchange of medication, provision of
medicines at discharge), four hospitals had a close collaboration (but no further details
were provided), and, in one hospital pharmacy, pharmacists answered general and patient-
specific questions regarding the discharge prescription. Seven of the 17 pharmacies were
contacted prior to patient discharges. Six of them received the discharge prescription in
advance, one received a written report, and one was contacted in advance when there was
a special order or when the patient needed an extemporaneous product (multiple answers
were possible).

3.2, Interviews

Six hospitals that had a model implemented to support patients at discharge were
contacted for an interview and all of them accepted. If they collaborated with a community
pharmacy, the community pharmacy was also asked for an interview. In three out of four
community pharmacies, pharmacists worked in the hospital pharmacy as well as in the
community pharmacy. Table 3 gives an overview of the models implemented to support
the patients’ pathways throughout the stays in these hospitals.

A medication self-management training program was implemented in one long-
term rehabilitation clinic. Patients with long lengths of stay were assessed for suitability
to participate. This program aimed at promoting patients” independence and self-care.
Starting two to three months before discharge, patients learned to manage their own medi-
cation, They received a prescription that they filled in the hospital community pharmacy.
There the prescription was reconciled with the hospital’s patient record and the medication
was dispensed. At the beginning, patients were supervised by a nurse when they prepared
their medication, often using a pillbox, to check the patients’ capability of medication
self-management. The hospital community pharmacy checked the patients” adherence
using dispensing records. If the pharmacists detected or suspected an adherence problem,
they either talked to the patient directly or informed the responsible nurses.
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Table 3. Overview of implemented models to support patients throughout the hospital stay in interviewed hospitals (7 = 6).

round (medical ward)

- Patient education

Hospital Admission Hospital Stay Hospital Discharge Follow-Up
Hospital Interventions at Interventions during Pre-Discharge Post-Discharge
Admission Hospital Stay Interventions Interventions
Hospital community
- Medication . pharmacy *#: Hospital community
: - - Interprofessional ward o . .
Hospital 1 reconciliation rounds (medical ward) - Medication reconciliation ~ pharmacy *#:
- Medication review - Medication review - Patient hotline
- Patient education
- Medication
self-management training ~ Hospital cczmmumty Hospital comminity
X program # pharmacy *#: *
Hospital 2 None C . o o pharmacy *#:
- Group training for - Medication reconciliation ; ;
: . : : . - Patient hotline
patients on different topics - Patient education
(e.g., bowel management)
- Interprofessional ward
rounds (oncology ward)
Hospital 3 None - Medication review None None
(oncology and palliative
ward)
Hhojflﬁji ciirir'lmumty Hospital community
Hospital 4 None None P acy I pharmacy *#:
- Medication reconciliation . ;
. . - Patient hotline
- Patient education
) - Medication review Hosplltal Pharmacy#l#:. :
Hospital 5 None ) - Medication reconciliation None
(medical ward) o .
- Medication review
. - Interprofessional ward Hospital cc;mmumty Hospital cimmumty
Hospital 6 None pharmacy *#: pharmacy *#:

- Patient hotline

* We defined a hospital community pharmacy as a pharmacy open to patients discharged from the hospital with full access to the hospital's
patient records. # Interventions are further detailed in the text below.

In one hospital, medication reviews of discharge prescriptions were conducted in the

hospital pharmacy. At hospital discharge, physicians sent electronic discharge prescrip-
tions to the hospital pharmacy. There pharmacists performed a medication reconciliation
and a medication review. Any issues detected were communicated to physicians. Once
all issues were resolved, pharmacists approved the discharge prescriptions, which were
then given to patients to fill in a community pharmacy. If patients were discharged before
a pharmacist approved the discharge prescription, issues were still communicated to the
physician. In case of an urgent issue, the patient was contacted by the physician or a coach;
for less urgent issues, a comment was added in the discharge letter to general practitioners.

Of the interviewed hospitals, four had a hospital community pharmacy, either within
the hospital or close by. At discharge, patients had the choice to fill their discharge
prescription there or to take it to any regular community pharmacy. If filled in the hospital
community pharmacy, prescriptions were sent there in advance. In one hospital, all
prescriptions were sent to the hospital community pharmacy and patients had the choice
to either collect their medication there or to take their prescription to another community
pharmacy. Hospital community pharmacies performed medication reconciliation. One
hospital community pharmacy additionally conducted medication reviews, using risk
factors to stratify the depth of the medication review. In case of DRPs and discrepancies that
needed clarification, they were communicated to the physician or the nurse and sometimes
resulted in changes of discharge prescriptions. At discharge, patients were counselled
on their medications; the depth of the counselling depended on the complexity of the
prescription. If patients had a planned discharge outside of opening hours of the hospital
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community pharmacies, the medication was usually prepared in advance and picked up
by a nurse or by the patient before discharge. However, if the discharge was unplanned,
patients received the discharge prescription to fill in a regular community pharmacy. The
hospital community pharmacies did not usually contact patients’ community pharmacies,
except for one that only dispensed small packages and forwarded prescriptions to the
patients” community pharmacies, requesting them to follow-up on patients within a few
days after discharge. The forwarded prescription contained a quick response (QR) code to
reduce the workload of following institutions and to help trace any changes made by the
hospital community pharmacy.

4. Discussion

The pre- and post-discharge interventions “patient education,” “discharge planning,”
and “communication to primary care provider (PCP)” are commonly recommended by
guidelines [26-41]. For the intervention: “patient education,” there is evidence, reported in
a Cochrane review, for effectiveness in improved knowledge and satisfaction [23]. In Swiss
hospitals, these interventions are frequently performed by different healthcare profession-
als. Our survey showed that “patient counselling on their medication,” “communication
of medication changes to PCP,” “patient instructions,” and “in-depth patient counselling
on their medication,” which were part of the classified interventions, were implemented
most frequently. However, while pharmacists routinely counsel at-risk patient groups on
their medication at hospital discharge in 44% of American hospitals [42], only one Swiss
hospital routinely involved pharmacists in patient education at discharge. Studies have
shown that pharmacist-led medication counselling to older patients at hospital discharge in
combination with other interventions can significantly reduce hospital readmissions for all
patients [43] or specific patient groups [44], reduce visits to the emergency department [45],
and improve medication adherence [44] compared to standard care where the elements
were conducted by a physician or nurse or not conducted at all.

Regarding the communication of medication changes, pharmacists were involved in
this task only in two hospitals daily and in five hospitals less frequently. In comparison,
39% of participants of a European-wide survey indicated that, at transitions of care, phar-
macists contribute to the transfer of information on medicines [46]. Studies have shown that
pharmacists provide more comprehensive information on medication changes (e.g., new or
stopped medication, changed dose) to general practitioners than physicians [47] and that
community pharmacies need to contact hospital physicians less often when pharmacists
add information on medication changes to discharge prescriptions [16]. A reduction of
interruptions by such inquiries may increase the efficiency of hospital physicians and may
possibly contribute to patient safety [16]. One hospital community pharmacy that partic-
ipated in our study communicated changes to patients” regular community pharmacies
on a daily basis. A study has shown that community pharmacies appreciate receiving
discharge prescriptions (including information on new and stopped medications) before
patients come to the pharmacy [48]. They feel that, this way, they have more time to prepare
the prescriptions and resolve discrepancies. Additionally, the community pharmacies in
the mentioned study received the discharge summary, which was also considered to be
helpful by most pharmacists [48]. It would therefore be beneficial for the quality of the
communication of medication changes to involve pharmacists more often in this process. Tt
would also be helpful to communicate changes not only to the patient’s general practitioner,
but also to their regular community pharmacy.

Overall, at hospital discharge, pharmacists were not regularly involved in interven-
tions to support patients with their medication management. This may be because of a lack
of resources. In Swiss hospitals, one will find only 1.12 full-time equivalents for pharmacists
per 100 beds [12]. In addition to the resources, patient-centred services require adequately
trained pharmacists to perform these interventions. However, Swiss hospitals only offer
18.5 training positions for the certificate of proficiency in clinical pharmacy, a postgraduate
education program focusing on patient-oriented pharmaceutical activities [12]. Another
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reason may be that, although medication safety is gaining importance in the Swiss Federal
Office of Public Health, there are no legally binding recommendations for Swiss hospitals
to implement such services [49].

One strategy of improving patient safety at hospital discharge could be a community
pharmacy in or close by the hospital accessible to patients being discharged. Seventeen
of the participating hospitals indicated to have such a community pharmacy or a counter
in the hospital pharmacy. The main role of these pharmacies seemed to be the initial
medication supply to patients at discharge. However, they were not often involved in tasks
such as medication reconciliation or communication with patients’ community pharmacies.
Community pharmacies in close collaboration with the hospital, especially with full access
to the hospitals’ patient records, would be well-positioned for such services. Pharmacist-led
medication reconciliation at hospital transitions has been shown to reduce medication
discrepancies, all-cause readmissions, and all-cause emergency department visits [6,50].

One hospital implemented a medication self-management training program. The
ability to take medication correctly after discharge is important, and helping patients to
learn to do so can have a favorable impact on health outcomes. In the last few years, patient
self-management has gained awareness [51], and, in a systematic review, self-management
education or coaching showed a significant reduction in hospital readmissions [10]. The
Society of Hospital Pharmacists of Australia recommended that patients who are enrolled
in self-administration of medication programs should be counselled by a pharmacist (e.g.,
indication, dosage, and storage requirements) [52]. However, this service may be more
suited for patients with a longer hospital stay to allow sufficient time for the observation
and evaluation of included patients (as was the case in the hospital that implemented
this service).

Of the six hospitals where the interviews took place, pharmacists were involved
at hospital admission in only one hospital. In this hospital, pharmacists conducted a
medication reconciliation and a medication review for patients with planned admission.
Comprehensive involvement of pharmacists throughout the hospital stay has been shown
to have positive effects on readmission within 30 days and 180 days [43]. Lack of resources
may be a barrier for the implementation of medication reconciliation and medication
review. A risk score could help select patients who benefit most from such services, e.g.,
patients with a risk for drug-related problems [53].

One strength of our study was the high return rate (73.3%) of the survey, which
resulted in a representative sample for this study. In addition to the information obtained
through the questionnaire, the follow-up interviews with selected hospitals gave a more
detailed insight into pharmacists” involvement in the hospitals’ processes. However, both
the survey and the interviews relied on self-reporting, which allowed for reporting bias.
It is also possible that interventions were implemented without pharmacists’ knowledge.
This could have resulted in underreporting of some interventions.

5. Conclusions

In conclusion, interventions such as patient counselling and communication to pri-
mary care providers are widely recommended in guidelines. While Swiss hospitals mostly
implemented these interventions, pharmacists were rarely involved. Some hospitals chose
to support patients being discharged through a hospital community pharmacy, which
performed different interventions. As studies have shown that involving pharmacists at
hospital discharge can reduce readmissions, the results presented in this study should
encourage hospitals to expand the involvement of pharmacists in medication management
at hospital discharge.
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Appendix A. Cochrane Search

#1 (Continu* NEXT “of Patient Care” OR Aftercare OR Discharg* OR Handoff OR
Transfer OR “Retention in Care” OR Trans* NEXT “to Adult Care” OR Trans* NEXT Care
OR handover* OR “transitional care” OR “seamless care” OR patient* NEXT transition®
OR “transmural care”)(:ti,ab)

#2 MeSH descriptor: [Continuity of Patient Care] 2 tree(s) exploded

#3 Hospital

#4 (#1 OR#2) AND #3

#5#4 AND “Impact of medication reconciliation for improving transitions of care”

#6 MeSH descriptor: [Aftercare] this term only

#7 MeSH descriptor: [Patient Discharge] this term only

#8 MeSH descriptor: [Patient Handoff] this term only

#9 MeSH descriptor: [Patient Transfer] this term only

#10 MeSH descriptor: [Retention in Care] this term only

#11 MeSH descriptor: [Transition to Adult Care] this term only

#12 MeSH descriptor: [Transitional Care] this term only

#13 MeSH descriptor: [Continuity of Patient Care] this term only

#14 (#1 OR#2 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13) AND #3

Appendix B. Guideline Search

- Clinical guideline and hospital discharge and *

- Guideline * continuity OR aftercare OR handoff OR transfer OR handover OR “tran-
sitional OR care” OR “seamless OR care” OR transition OR “hospital discharge”
-covid-19

* Interchangeable terms: England, Wales, Scotland, Northern Ireland, Ireland, Canada,
United States of America, Australia, New Zealand.
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A3 Synopsis of national and international recommendations for medication
review at hospital discharge

In the previous project, we looked at recommendations appearing in the taxonomy of Hansen
et al.[51] In this taxonomy, medication reviews are not listed as an intervention to be
conducted at hospital discharge; however, they are recommended to be conducted for patients
with medication changes.[95] Since changes are common during hospitalizations, medication
reviews may help to reduce negative patient outcomes. The aim of this project was to give an
overview of international guidelines and the elements that should be addressed during a
medication review. In order to achieve this aim, we conducted a pragmatic open Internet

search and compiled an overview of recommendations for medication reviews.
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Synopsis of national and international recommendations for
medication review in the hospital setting

Background and Objective

In-hospital medication reviews conducted by a pharmacist in combination with other
interventions (e.g., discharge counseling, motivational interviews, follow-up) can have
a positive effect on patient outcomes, such as readmission and preventable adverse
drug events.[1,2] The Pharmaceutical Care Network Europe (PCNE) proposed a
definition and classification of different types of medication reviews.[3] In studies
reporting on pharmacist-led medication reviews of hospitalized patients, it often
remains unclear what type of review according to PCNE was applied, how the
medication reviews were performed or if a specific guideline was followed. The
objective of this project was therefore to generate an overview of existing guidelines

for in-hospital medication reviews.

Setting and Method

In order to find guidelines containing recommendations on medication reviews
conducted in the hospital setting, NFe and HSt independently and in a sequential
manner pursued a twofold strategy for a grey literature search. On one hand, we
searched websites of pharmaceutical associations and societies for guidelines on
medication reviews with a focus on reviews conducted in the hospital. On the other
hand, we conducted an open Internet search using a combination of the following
search terms: medication review, medication/medicine use review, guideline,
guidance, hospital. Guidelines were included if they contained recommendations for
medication reviews specifically for the hospital setting or if they were not limited to
one specific setting. Guidelines were required to be available in full-text and be written
in English or German. They were excluded if they were only applicable to the
community pharmacy setting or they were not open access. Relevant guidelines were
selected and compiled in an overview, using an iterative process to develop the
categories with which recommended elements of medication reviews were described.
The search was first conducted in April 2018 by NFe, who then created the first version
of the overview.[4] HSt searched for updates of the guidelines in January 2020. After
some minor adjustments to the categories, HSt created the second and final version of

the overview.
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Results

We identified three international guidelines (PCNE[5], European Association of
Hospital Pharmacists (EAHP)[6], International Pharmaceutical Federation/World
Health Organization (FIP/WHO)[7]) and nine national guidelines (National Institute
for Health and Care Excellence (NICE)[8-10], Federal Union of German Associations
of Pharmacists (ABDA)[11], Royal Pharmaceutical Society (RPS)[12], American Society
of Hospital Pharmacists (ASHP)[13], The Society of Hospital Pharmacists of Australia
(SHPA)[14], Canadian Pharmacists Association (CPhA)[15], National Prescribing
Centre (NPC)[16]). An overview of recommendations on medication reviews included
in these guidelines from associations and societies is shown in Figure 1. In four
guidelines (PCNE[5], NPC[16], NICE[8], CPhA[15]), medication review was the only
subject; the other eight also focused on further subjects (e.g., best practice
recommendations in pharmacy in general or hospital/clinical pharmacy[6,7,13]). In the
overview, we differentiated between elements that were recommended within the
scope of a medication review and elements that were either recommended by the
guideline, but not within the scope of the medication review or only vaguely
recommended/mentioned. Here follow three illustrative examples of the latter: (1)
Two guidelines (NICE 2016[9] and 2015[10]) both recommended that “medication
reconciliation” should happen at transitions of care, but did not specify that it should
also happen directly before a medication review, (2) one guideline (ABDA 2014{11])
differentiated between medication reviews and medication management—although
medication reviews were part of medication management, “follow-up” was described
only in the context of medication management, (3) one position paper (PCNE 2016[5])
described different types of medication review —for some types, “patients need to be

present” whereas other types take place without direct patient contact.

As mentioned, some guidelines distinguished between different types of medication
review. PCNE 2016[5], for instance, differentiated between simple (Type 1),
intermediate (Type 2a and 2b) and advanced (Type 3) medication reviews, depending
on the sources of information available. Although for simple medication reviews only
the medication history is needed, intermediate medication reviews are additionally
based on a patient interview (Type 2b) or clinical data (Type 2b), and advanced
medication reviews on all three sources of information. Similarly, NPC 2008[16]
describes three different types of medication review, each with a different purpose.
Type 1 aims at solving technical issues related to prescriptions, Type 2 approaches
issues in patients” medication-taking behavior and Type 3 addresses issues arising
from patients” medication use with regard to their clinical conditions. The ABDA 2014
guideline[11] refers to the different types described by PCNE.
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Medication appropriateness and patient safety were addressed in all guidelines.
Reconciling patients” medication before medication reviews was recommended in four
guidelines and in one it was specifically recommended to obtain a best possible
medication history. In five guidelines medication reconciliation was mentioned or
recommended in other situations than medication review and in two guidelines it was
not addressed at all. Other elements that were frequently recommended include

therapy monitoring and communication with other healthcare professionals.

Discussion

The search strategy yielded three international and nine national guidelines on
medication review from different English- and German-speaking countries and
enabled compilation of an overview of elements frequently recommended to be
considered or addressed during medication reviews. Differences in healthcare settings
in different countries might explain why we found more national than international

guidelines.

Many guidelines recommend obtaining a medication history for the medication
review; however, only one specified that it should be the best possible medication
history, which is a history based on systematic and structured approach and should
rely on at least two sources of information. Medication reconciliation was mentioned
in many guidelines, but only four stated that it should take place in combination with
the medication review. Studies have shown that obtaining a best possible medication
history or conducting medication reconciliation leads to a more complete and accurate
medication history.[17,18] One can argue that medication reviews and subsequent
recommendations need to be based on a complete and accurate medication history.
Therefore, performing a medication reconciliation and obtaining a best possible
medication history should be an indispensable part of medication reviews and should

be advocated by all guidelines.

Although assessing the appropriateness of medicines was recommended by nearly all
guidelines, the extent of specific aspects listed varied considerably. One possible
explanation might be that guidelines which need to be viable for different settings or
different healthcare professionals may not be as detailed as guidelines addressing only
one setting or guidelines specifically intended for one type of healthcare professionals,
such as pharmacists. The different sources of information available is an important
factor influencing those elements that can be addressed during medication reviews
and those that cannot. In comparison to most community pharmacies, who only
provide simple and intermediate medication reviews (PCNE Type 1 and 2a)[19], most
pharmacists providing clinical pharmacy services in Swiss hospitals have full access

to the hospital’s patient records[20], which would enable them also to provide
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advanced medication reviews (PCNE Type 3). As issues needing clinical data for their
identification are not detectable in a regular community pharmacy in Switzerland,
hospitals pharmacists should be reassured to provide intermediate and advanced
medication reviews (PCNE Type 2b and 3). The outcomes of medication reviews
should subsequently be communicated to all healthcare professionals for whom such
information might be relevant. Communication to other healthcare professionals was
recommended in the majority of the guidelines. In contrast, obtaining patient consent
for the communication was only mentioned in two guidelines. None of the guidelines
we included in this overview indicated the level of evidence for the recommendations

that were made.

This overview focused on pharmacists-led medication reviews or medication reviews
conducted by healthcare professionals in general. In a further study, a comparison of
guidelines issued for other healthcare professionals (physicians, nurses) or different
settings (community pharmacy, nursing homes) might provide further insight into

recommendations on medication reviews.

Conclusion

As expected, most guidelines exist at a national level and only a few at an international
level. The structured overview may help to identify core elements in order to establish
a best practice standard for medication reviews in hospitals. Elements that were
frequently recommended and should therefore be addressed in a medication review
are medication appropriateness (e.g., medication indication), patient safety, therapy
monitoring, and communication with other healthcare professionals. In contrast,
medication reconciliation or obtaining the best possible medication history, which
would be expected to be an integral part of medication reviews, is recommended less
frequently. Medication reviews can be conducted with or without a patient’s presence;

however, the problems that can be detected vary depending on the sources available.
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Part B Pharmacists’ impact on drug-related problems at hospital
discharge

DRPs occur frequently at hospital discharge. To obtain an impression of frequent DRPs in
Swiss hospitals, we first described the patterns of DRPs discovered on discharge prescriptions
in two different hospitals, a regional hospital and the cantonal hospital (Project B1). DRPs at
hospital discharge may be the result of issues that could have been detected at hospital
admission or during the hospital stay. Therefore, as a second step, we compared the effect of
a pharmacist-led medication reconciliation at admission and / or interprofessional ward
rounds during the hospital stay on the frequency of DRPs at hospital discharge (Project B2).

B1 Pattern of drug-related problems at hospital discharge in Switzerland

Two hospitals routinely documented all DRPs they identified on discharge prescriptions. They
both had access to the hospital’s patient records. We retrospectively described the pattern of
the discovered DRPs with a focus on drug-drug interventions.
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Patterns of drug-related problems at hospital
discharge in Switzerland

This working report is a round-up of results from two small studies that were presented as
poster 1) and 2).

1) Patterns of drug-related problems at hospital discharge with a focus on drug-drug
interactions
International Journal of Clinical Pharmacy 2019; 42: 217-92

2) Drug-related problems on hospital discharge prescriptions — a retrospective data
analysis
International Journal of Clinical Pharmacy 2020; 42: 813-31

Working report

72



Projects Part B — Project B1

Patterns of drug-related problems at hospital discharge in
Switzerland

Background and Objective

Drug-related problems (DRPs) at hospital discharge, such as adverse drug events or
potential drug-drug interaction, occur frequently.[1,2] Solving these DRPs may require
pharmacists to contact the treating hospital physician.[3] A discharge prescription
review by a pharmacist prior to hospital discharge could reduce these DRPs.[3,4] The
aim of this data analysis was to depict the patterns of DRPs at hospital discharge in
order to make some suggestions about which DRPs should be addressed with priority.

Setting and Method

The retrospective data analysis was conducted in two hospitals in Switzerland, one
regional (267 beds) and one cantonal (180 beds) hospital. In both hospitals, pharmacists
reviewed discharge prescriptions. In the regional hospital, all discharge prescriptions
were sent to the hospital pharmacy and reviewed there by pharmacists. In the cantonal
hospital, only the discharge prescriptions of those patients filling their prescription in
the hospital’s community pharmacy were reviewed by pharmacists. Both hospitals
documented all DRPs discovered on these prescriptions; however, they did not use the
same classification system. The regional hospital used a hospital internal classification
system with 16 different categories. The cantonal hospital used an adapted version of
the GSASA classification system[5] with four main categories and thirteen sub-
categories. The data analysis was conducted using DRPs documented between June
2016 to May 2018.

The main outcome was the patterns of the different DRPs documented in the two

hospitals. The secondary outcome was the frequency of drug-drug interactions.

Results
Pattern of DRPs at the regional hospital

The pharmacists of the regional hospital reviewed 9539 prescriptions and discovered
2539 DRPs (average 0.27 DRP per prescription). The pattern of DRPs at the regional
hospital is shown in Table 1. Overall, 70.2% of DRPs discovered by the pharmacist led
to a change of the discharge prescription. A fifth (20.4%) of pharmacists’
recommendations following the DRPs were not accepted by physicians, for 3.9% of
DRPs a comment was added to the discharge letter to the general practitioner, and for

2.1% the outcome was unclear.
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Table 1 Pattern of DRPs discovered on prescriptions at a regional hospital in Switzerland {n=2539 DRPs} and the frequency of

subsequent changes in the discharge prescription

Main category and sub-category

Frequency of

Frequency of DRPs
leading to changes in the
discharge prescription

Number Number (%)
Missing medication 363 211 (58.1%)
Dose too high 354 217 (61.3%)
Duplication 252 223 (88.5%)
Interaction 221 178 (80.5%)
Missing dosage 220 183 (83.2%)
No substitution back to home 217 141 (65.0%)
medication
Dose too low 139 83 (59.7%)
Dosage unclear 137 117 (85.4%)
Indication unclear 103 64 (62.1%)
Therapy duration 88 58 (65.9%)
Timing or interval of medication 82 67 (81.7%)
taking
Contraindication 80 51 (63.8%)
Product or galenic choice 78 53 (67.9%)
Dose adaption to kidney function 59 40 (67.8%)
Medication name misspelled 23 17 (73.9%)
Various 112 71 (63.4%)
Missing 11 8 (72.7%)
Total 2539 1782 (70.2%)

Pattern of DRPs at the cantonal hospital

The pharmacists of the cantonal hospital did not document how many prescriptions

were reviewed during the study period. Nevertheless, they discovered 2754 DRPs, the

pattern of which is shown in Table2. In the cantonal hospital, 69.5% of the

pharmacists” recommendations following the DRPs led to a change in the discharge

prescription. For 12.7% of the DRPs, the physician was informed, but the outcome is

unknown. In 6.5% of the cases, the DRP could be resolved directly with the patient.

For 6.2% of DRPs a comment was added to the discharge letter to the general

practitioner, 4.5% of the recommendations were not accepted by physicians, and for

0.4% the outcome was not documented.

74




Projects

Part B — Project B1

Table 2 Pattern of DRPs discovered on prescriptions at a cantonal hospital in Switzerland {n=2754 DRPs} and the frequency

of subsequent changes in the discharge prescription

Main category and sub-category Frequency  Frequency of
of DRPs DRPs leading
to changes in
the discharge
prescription
Number Number (%)
1) Medication reconciliation problem at hospital 706 495 (70.1%)
admission
1.1 Incorrect medication recorded 176 154
1.2 Omission of a medication 271 128
1.3 Incorrect strength/dose recorded 259 213
2) Prescribing problem during the hospital stay or at 1959 1402 (71.6%)
discharge
2.1 Incorrect or lack of substitution back to 180 171
patient’s home medication
2.2 No restart of medication that was paused 97 78
during the hospital stay
2.3 Missing/inappropriate dosage 619 437
2.4 Missing/inappropriate therapy duration 186 158
2.5 Medication not indicated or duplication 273 184
2.6 Untreated indication 261 197
2.7 No concordance with guideline or 69 39
contraindication
2.8 Interaction 139 78
2.9 Adverse effect 42 24
2.10 Medication not suitable or of limited 91 36
suitability
Missing sub-category 2 0
3) Incomplete patient documentation 61 4 (6.6%)
4) Other 27 14 (51.9%)
Missing 1 0
Total 2754 1915 (69.5%)

Comparison of the two hospitals

As the two hospitals used different classification systems to document their DRPs, we

grouped the categories into common topics arising in both classification systems, in

order to estimate the overall frequency of the problems. This comparison is shown in

Table 3.
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Table 3 Common topics of DRP categories from both hospitals with the frequency of DRPs within these topics in each
hospital {regional: n=1710, cantonal: n=1826}

Problem Grouped Frequency,n Grouped categories Frequency, n
topic categories (%) (%)
Regional hospital (n=1710) Cantonal hospital (n=1826)
Dosage Dose too high 909 (53.2%) 1.3 Incorrect 878 (48.1%)
problem Missing strength/dose
dosage recorded
Dose too low 2.3
Dosage Missing/inappropriate
unclear dosage
Dose adaption
to kidney
function
Missing Missing 363 (21.2%) 1.2 Omission of a 629 (34.4%)
medication medication medication
2.2 No restart of
medication that was
paused during the
hospital stay
2.6 Untreated
indication
Substitution No 217 (12.7%) 2.1 Incorrect orlack of 180 (9.9%)
back to home  substitution substitution back to
medication back to home patient’s home
medication medication
Interaction Interaction 221 (12.9%) 2.8 Interaction 139 (7.6%)

Secondary outcomes

There were 221 of 2539 DRPs due to drug-drug interactions at the regional hospital,
which included 261 drug combinations (missing information on involved drug
combinations, n=8). In the cantonal hospital, there were 139 of 2754 DRPs due to drug-
drug interactions, which included 177 drug combinations (missing information, n=1).
The most frequent medication combinations involved in these interactions at both
hospitals were: A) thyroid therapy with mineral supplements, B) antibacterials for
systemic use with mineral supplements, C) antibacterials for systemic use with
thyroid
psychoanaleptics (Table 4). Interactions of the combinations A), B) and D) were often

psychoanaleptics, D) therapy with vitamins, E) psycholeptics with

a problem of complexation, C) and E) were often a problem of QT interval

prolongation.
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Table 4 Frequency™ of the medication combinations involved in the interactions in the two hospitals {regional hospital: total
n=261 combinations; cantonal hospital: total n=177}

Medication combination Frequency in regional Frequency in cantonal
(ATC code) hospital, n (%) hospital, n (%)

Thyroid therapy (HO03) with 42 (16.1%) 12 (6.8%)

mineral supplements (A12)

Antibacterials for systemic 19(7.3%) 19 (10.7%)

use (JO1) with mineral

supplements (A12)

Antibacterials for systemic 11 (4.2%) 10 (5.6%)

use (JO1) with

psychoanaleptics (N06)

Thyroid therapy (H03) with 11 (4.2%) 3(1.7%)

vitamins (A11)*

Psycholeptics (N05)8 with 11 (4.2%) 3(1.7%)

psychoanaleptics (N06)*

*Combinations are shown if they appeared at least 10 times in one of the hospitals
fThe category All includes multivitamin products

$Psycholeptics = e.g., anxiolytics, hypnotics and sedatives

$Psychoanaleptics = e.g., antidepressants

Discussion

The results presented here show that the two Swiss hospitals were both able to
implement an intervention to identify DRPs on discharge prescriptions; however, they
did not use the same classification system, thus hampering a direct comparison.
Nevertheless, we identified topics that appear in both classification systems and found
that in both hospitals problems are most frequently related to dosage, followed by
missing medications. Other studies also found dosage problems to be frequent in
patients” prescriptions after hospital discharge.[6,7] Although some problems with
dosage can be discovered with the information provided on the discharge prescription
(e.g., daily dose higher than licensed or recommended for patient’s age), others can
only be detected with access to clinical data (e.g., no dose adjustment to renal function).
In regard to problems related to missing medications, other studies have described the
omission of medication to be a frequent discrepancy detected during medication
reconciliation at hospital discharge.[8,9] In order to facilitate the comparison of
documented DRPs, it should be recommended that pharmacies use a validated
classification system for documentation; such a classification system has been
developed for the Swiss healthcare setting, the GSASA classification system.[5] The
analysis of drug-drug interactions revealed two frequent types: complexation and risk
of QT-interval prolongation. Although the problem of complexation can easily be

solved in community pharmacies after discharge, hospital pharmacists should focus
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on the second type of drug-drug interactions before discharge. Risk of QT-interval
prolongation may require an electrocardiogram, which either exists in hospitals’
patient records or can be ordered by treating hospital physicians. For DRPs needing
clarification with the hospital physicians, it may be beneficial for pharmacists to
address them within the hospital setting. Hospital pharmacists may have fewer
barriers to contact treating hospital physicians than community pharmacists. In
addition, they often have access to hospitals’ patient records[10], which also allows the
detection of DRPs needing access to clinical data. The overall high acceptance rate of
pharmacists’ recommendations for changes on the discharge prescriptions implies that

the interventions were perceived to be relevant by physicians.

Conclusion

Pharmacists with access to hospitals” patient records were able to detect a variety of
DRPs on discharge prescriptions. Their subsequent recommendations to physicians
often led to changes in the discharge prescription, which implies their relevance. It
shows the benefits of including pharmacists in the discharge process. For the
documentation of DRPs, it should be recommended that pharmacists use a validated
classification system (e.g. the GSASA dassification system) to facilitate a direct

comparison between hospitals.
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B2 The impact of pharmacist-led medication reconciliation and interprofessional
ward rounds on drug-related problems at hospital discharge

To assess the effect of pharmaceutical interventions at hospital admission and during the
hospital stay on DRPs at discharge, we evaluated a model implemented in the cantonal
hospital of Zug. There, pharmacists were involved in the care of patients throughout the entire
hospital stay. The model consisted of: (1) pharmacist-led medication reconciliation at hospital
admission, (2) interprofessional ward rounds during hospital stay, and (3) medication review,
medication reconciliation and patient education at hospital discharge. To assess the effect of
the different pharmacist-led interventions prior to discharge, a group comparison of patients
was conducted, according to the services patients received. For the retrospective analysis of
the impact of the pharmaceutical interventions at hospital admission and during the hospital
stay, data were extracted from the hospital’s patient record, from the hospital’s community
pharmacy’s patient record and from the hospital’s clearing office. The extracted patient
information was then linked with the documented DRPs (Figure 1). The details of the
characteristics of the DRPs included in this study and an overview of the classification system
used for the documentation of DRPs are shown in the additional study material (Table 3) and
are published elsewhere.[96] The ethics proposal and approval can be found in Appendix IV

and V, respectively.

Patient characteristics: gender / Hospital discharge prescriptions ICD-10 codes (at hospital
age / emergency admission / documented in the hospital’s di_scharge), insurance status
length of hospital stay / number , community pharmacy software: Linkage: coded case number
of medications at hospital date of prescription filling
admission and discharge Linkage: coded date of birth /
Linkage: coded case number/ coded name/ coded surname
coded date of birth / coded nhame
/ coded surname List of DRPs identified at hospital
discharge
L—»

Linkage: coded case number/
sequential DRP number

1

ATC codes
of all
medications
causing
DRPs
Linkage:
sequential
number

|

Database

Figure 1 Overview of information sources used for the database ; ATC code = Anatomical Therapeutic Chemical Classification
System; DRPs = drug-related problems; ICD-10 codes = International Statistical Classification of Diseases and Related Health
Problems 10" revision
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The impact of pharmacist-led medication reconciliation and
interprofessional ward rounds on drug-related problems at
hospital discharge

Abstract

Background During transitions of care, including hospital discharge, patients are at
risk of drug-related problems (DRPs). We investigated whether pharmacist-led
services, specifically medication reconciliation or interprofessional ward rounds

reduce DRPs at discharge.

Methods In this retrospective, single-center cohort study, we analyzed routinely
collected data of patients discharged from the internal medicine wards of a regional
Swiss hospital that filled their discharge prescriptions in the hospital's community
pharmacy between June 2016 and May 2019. In comparison to the standard medication
history taken by hospital physicians, patients with a planned hospital admission
received a pharmacist-led medication reconciliation. During their hospital stay,
patients had regular ward rounds (physician and nurse) and once a week

interprofessional ward rounds (physician, nurse and clinical pharmacist).

At hospital discharge, pharmacists performed medication reviews on the discharge
prescriptions filled at the hospital’'s community pharmacy and documented all
identified DRPs. The data used for this study was retrieved from the hospital’s patient
records, community pharmacy records, and hospital’s clearing office, and was linked
to one database. Multivariable Poisson regression analyzed the independent effects of
medication reconciliation and interprofessional ward rounds as single or combined

service on the frequency of DRPs.

Results Overall, 4545 patients with 6072 hospital stays were included in the analysis.
In 1352 stays (22.3%) one or more DRPs were detected. The combination of pharmacist-
led medication reconciliation and interprofessional ward rounds was associated with
a statistically significant decrease by 67% of the number of DRPs (relative risk [RR]:
0.33; 95% relative risk [RR]: 0.16, 0.65). Pharmacist-led medication reconciliation alone
showed a trend towards fewer DRPs (RR: 0.75; 95% CI: 0.54, 1.03).

Conclusions Our results support the implementation of pharmacist-led medication
reconciliation at admission in combination with interprofessional ward rounds to

reduce DRPs at hospital discharge.
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Introduction

Patient safety is at risk at transitions of care, especially at hospital admission and
hospital discharge, and it can be impaired by drug-related problems (DRPs).[1,2] DRPs
are defined as “an event or circumstance involving drug therapy that actually or
potentially interferes with desired health outcomes”.[3] They include medication
errors, adverse drug reactions, as well as adverse drug events and frequently occur in
patients discharged from the hospital. A recent systematic review showed that adult
patients discharged from hospital to community settings experienced a median rate of
medication errors, unintentional medication discrepancies, and adverse drug events
of 53% [IQR 33-60.5, n=5 studies], 50% [IQOR 39-76, n=11 studies], and in 19% [IQR 16-
24, n=7 studies], respectively.[2]

Different approaches have been developed to reduce DRPs at transitions of care.
Pharmacist-led transition of care services, such as medication reconciliation at hospital
admission and/or discharge, patient counseling, and patient-centered follow-up have
shown to reduce medication errors,[4] emergency room visits,[4] and hospital
readmissions after discharge.[5,6] Medication reconciliation is “the formal process in
which health care professionals’ [sic] partner with patients to ensure accurate and
complete medication information transfer at interfaces of care”.[7] This process aims
at obtaining a Best Possible Medication History (BPMH) and at reducing unintentional
discrepancies.[7] Frequent discrepancies discovered during medication reconciliation
include omission of (chronic) medications,[6,8,9] lack of documentation,[8] addition of
new medicines,[9] and formulary substitution back to patients home medication.[6]
Pharmacist-led medication reconciliation can reduce medication discrepancies at

hospital transitions.[9,10]

An additional approach to reduce DRPs in the hospital setting is the involvement of
pharmacists in patient care during the hospital stay. This approach showed positive
effects on various patient outcomes.[11,12] In critically ill patients, a significant
reduction in mortality and adverse drug events was seen in the intervention group
that included a pharmacist in patient care.[11] Pharmacists” activities, including
attending ward rounds, performing educational sessions, being involved in
medication safety programs, or reviewing prescriptions in pediatric patients led to a
reduction of medication errors[12] and to an improvement of the quality of
prescribing.[13] Frequent DRPs identified by clinical pharmacists that led to an
immediate change in the patient’s medication regimen during the ward rounds were:
inappropriate dose, indicated medicine not prescribed and prescribed medicine not
indicated.[14]
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A national survey conducted in Switzerland revealed that only approximately 10% of
hospitals offering clinical pharmacy services, conducted pharmacist-led medication
reconciliation at hospital admission regularly (at least weekly). In contrast,
interprofessional ward rounds including a pharmacist were regularly (at least weekly)
conducted in selected wards in approximately 70% of the hospitals.[15] At hospital
discharge, patients are usually given a discharge prescription that can be filled in a
community pharmacy, which does not have routine access to clinical data of patients.
It remains unclear how pharmacists should be integrated throughout the
hospitalization process to best support patients at hospitals discharge. In Switzerland,
one example of a comprehensive pharmacist-led service is provided at the cantonal
hospital of Zug, where pharmacists are involved throughout the entire hospital stay.

These pharmacists documented their activities performed during this service.

The main aim of this study was to analyze the impact of single activities and their
combination (pharmacist-led medication reconciliation at admission and
interprofessional ward rounds during hospital stay) on the number of DRPs at hospital
discharge. The secondary aim was to describe the influence of these pharmacist-led

activities on the pattern of DRPs.

Methods
Study design

In this retrospective, single-center cohort study, we analyzed routinely collected data
of inpatients discharged from the cantonal hospital of Zug (180 beds) in Switzerland.
The study included adult patients (= 18 years) discharged from the internal medicine
wards between 1st of June 2016 and 31st of May 2019 who filled their discharge
prescriptions in the hospital’s community pharmacy. Patients were excluded if their

DRPs were documented inconclusively.

The pharmacists of the cantonal hospital of Zug routinely performed structured
medication reconciliation in patients admitted to the hospital, conducted
interprofessional ward rounds during the hospital stay and performed medication

reconciliation followed by medication reviews at hospital discharge.

Medication reconciliation at admission: At hospital admission, pharmacy
technicians, specifically trained in medication reconciliation, regularly took
medication histories of most patients with planned admission by using a structured
form and at least two different sources of information (e.g. patients own medication,
medication history from the general practitioner, patient interview). Subsequently, a
pharmacist, specifically trained in medication reconciliation, reviewed the recorded

medication and forwarded the resulting BPMH together with potential medication

84



Projects Part B - Project B2

recommendations to the responsible hospital physician. In contrast, for patients with
unplanned hospital admissions (emergency admissions), the medication history was

taken without a structured form by a physician in the emergency department.

Interprofessional ward rounds: During the patient’s hospital stay, ward rounds were
conducted by physicians and nurses on a daily basis. Once a week, they were
accompanied by a clinical pharmacist who focused on identifying and resolving
potential and manifest DRPs. Henceforth, the ward rounds accompanied by a

pharmacist will be referred to as interprofessional ward rounds.

Medication reconciliation and medication review at discharge: Prior to hospital
discharge, all patients were asked if they agreed to fill their discharge prescriptions in
the hospital’s community pharmacy. Pharmacists screened all discharge prescriptions
filled in the hospital’s community pharmacy using predefined risk factors for DRPs
(=5 medicines, 265 years, lack of instructions on therapy duration, 21 discrepancy
between prescription and home medication, or one of the following medicines: anti-
infectives, antiepileptics, oral anticoagulants, antiplatelets) and performed medication
reconciliation followed by a medication review based on the risk score (0-1 risk factors
= simple medication review, 2 risk factors = intermediate review, 23 risk factors =
advanced medication review; according to types of medication review defined by the
Pharmaceutical Care Network Europe[16]). Pharmacists documented all DRPs
discovered in a classification system (adapted GSASA classification system[17]). All
patients who filled their prescription in the hospital’s community pharmacy were
counselled on their discharge medications by the pharmacy team. Further details on

the methods have been reported elsewhere.[18]

These different situations with involvement of pharmacists in patient care at
admission and during the hospital stay led to different workflows and produced
different patient paths. From the different exposure to pharmacist-led services, we
defined four study groups (Best Care, Medication Reconciliation [MedRec], Ward
Round, and Standard Care) (Figure 1).
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Figure 1 Patient paths at the cantonal hospital of Zug from admission to discharge corresponding to the four defined study
groups {dashed border = pharmacist-led service at admission, dotted border = pharmacist-led service during hospital stay}.
DRPs = drug-related problems; MedRec = Medication Reconciliation at admission; ¥Interprofessional ward rounds = ward
rounds including a pharmacist, physician and nurse; **Pharmacist-led discharge service included medication reconciliation at

discharge, medication review and discharge counselling.

Quicomes

The primary outcome of this study was the number of DRPs at hospital discharge in
the four study groups. The secondary outcome was the pattern of the causes of DRPs
stratified by the four study groups.

Data analysis

The database used for this analysis was based on information retrieved from the
hospital’s patient records, the hospital’s community pharmacy records and the
hospital’s clearing office (details shown in Supplement A). For each hospital stay the
number of Elixhauser comorbidities[19,20] was calculated. For the primary outcome,
a multivariable Poisson regression model was used with the number of DRPs at
discharge as dependent variable and the following independent variables: study
group, age at discharge, gender, type of admission, length of stay, number of
medicines at discharge and insurance status. The effect sizes were expressed as relative
risks (RR) with 95% confidence intervals (Cls). A multivariable logistic regression
compared stays without DRPs at hospital discharge to stays with at least one DRP. The
independent variables were the same as those mentioned above, and the effect sizes

were expressed as odds ratios (OR) with 95% Cls. Distributions of continuous
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variables are presented as means with standard deviations (SD) if normally
distributed, otherwise as medians with interquartile ranges (IQR). For categorical
variables, counts and percentages were calculated. Statistical significance was
accepted at a P-value of <0.05. The analysis was conducted on hospital stays (one stay
corresponded to one discharge prescription). It was possible for patients to have more
than one stay during the study period. Analyses were performed using R Version 3.6.1.

(R Foundation for Statistical Computing, Vienna, Austria).
Elhics

The study was approved by the ethics committee of Northwest and Central
Switzerland (EKNZ: 2018-01462; 30.08.2018).

Results

In total, 6087 hospital stays fulfilled the inclusion criteria for this study. Fifteen stays
were excluded due to inconclusive documentation of DRPs, leaving 6072 hospital stays
of 4545 individual patients for analysis. Patient characteristics are presented in Table 1.
During the medication reviews at hospital discharge, pharmacists detected a total of
1876 DRPs in the study population. In 1352 (22.3%) hospital stays, at least one DRP
was reported. The distribution of the number of DRPs per hospital stay stratified by
the four study groups is presented in Table 2.
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Table 1 Characteristics of hospital stays (n=6072} overall and stratified by the four study groups: Best Care, MedRec
{Medication reconciliation}, Ward Round and Standard Care

Study groups
Study Best MedRec Ward Standard
population Care (n=232) Round Care
(n=6072) (n=72) (n=1262)  (n=4506)
Age at discharge, median [IQR] 75[61,83] | 79 [64,82] 75[63, 82] 76 [62, 34] 75 [61, 83]
Female, n {%) 3012 (49.6) | 42(38.3) 134 (57.8) 618 (49.0) 2218 (49.2)
Planned admission, n (%) 592 (9.7) 62(86.1) 206 (88.8) 66 (5.2) 258 (5.7)
Length of stay (in days), median 6.15 [3.15, 32021, 6.65 [4.1,
[IQR] 4.6[29,75] 8.12] 6.1] 10.1] 41[27,638]
Number of medicines at
admission, median [IQR] 5[3,9] 704,111 755 11] 6[3, 10] 52, 9]
Number of medicines at
discharge, median [IQR] 7 [4,10] 81[6,12] 8[5, 11] 8[5, 11] 7 [4,10]
Number of Elixhauser 201, 4] 312, 5] 2101, 4] 32 4] 2[1,4]
comorbidities [19,20], median
[IQR]
Frequency of specific
Elixhauser comorbidities*, n (%)
Hypertension 3065 (50.5) | 45 {62.5) 111 (47.8) 672 (53.2) 2237 (49.6)
{uncomplicated and
complicated)
Cardiac arrhythmias 1565 (25.8) | 19{264) 43 (18.5) 325 (25.8) 1178 (26.1)
Renal failure 1529 (25.2) 21{29.2) 50 (21.6) 374 (29.6) 1084 (24.1)
Fluid and electrolyte 1181(19.4) | 12{167)  25(10.8) 323 (25.6) 821 (18.2)
disorders
Diabetes (uncomplicated and 1070 (17.6) 17 (23.6) 35(15.1) 271 (21.5) 747 (16.6)
complicated)
Congestive heart failure 984 (16.2) 14 (19.4) 24 (10.3) 242 (19.2) 704 (15.6)
Chronic pulmonary disease 736 (12.1) 8(11.1) 29 (12.5) 193 (15.3) 506 (11.2)
Cancer 695(114) | 12{167)  43(18.5) 143 (11.3) 497 (11.0)
Health insurance status, n (%)
Standard 4412 (72.7) | 72(100.0) 149 (64.2) 1251 (99.1) 2940 (65.2)
Semi-private 29 (0.5) 0(0.0) 3(1.3) 0(0.0) 26 (0.6)
Private 1631 (26.9) 0(0.0) 80 (34.5) 11 (0.9) 1540 (34.2)

* Elixhauser comorbidities cccurring in more than 10% of patients in the overall study population
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hospital stays)

Table 2 Distribution of the number of DRPs at hospital discharge per stay stratified by the four study groups {(n=6072

Study groups
Study Best Care  MedRec Ward Standard
population (n=72) (n=232) Round Care
(n=6072) (n=1262) (n=4506)

Number of stays
without DRP at 4720(77.7) | 64(88.9) 189(81.5) 956(75.8) 3511(77.9)
discharge, n (%)
Number of stays with at 1,352
least one DRP, n (%) (22.3%) 8(11.1) 43(185) 306(24.2) 995 (22.1)
Number of DRPs at
discharge per stay, n
(%)
1 956 (15.7) 7(9.7)  28(121) 215(17.0) 706 (15.7)
2 301 (5.0) 1(1.4) 14 (6.0) 70 (5.5) 216 (4.8)
3 67 (1.1) 0¢0.0) 1(04) 17 (1.3) 49 (1.1)
4 21 (0.3) 0¢0.0) 0(0.0) 3(0.2) 18 (0.4)
5 4(0.1) 0(0.0) 0(0.0) 0(0.0) 4(0.1)
6 3(0.0) 0 (0.0) 0(0.0) 1(0.1) 2(0.0)

Primary outcome

The Poisson regression model and the logistic regression model both showed a
statistically significant association with fewer DRPs and no DRPs, respectively, at
hospital discharge in the Best Care group (Table 2). The MedRec group showed a
substantial trend, regarding the Poisson model nearly reaching statistical significance.
Each additional medicine was associated with a 10%-increase in the relative risk for
more DRPs at discharge, and each additional year of patient age increased the relative
risk by 2%. Two further models (i) controlling for renal failure and (ii) for the number
of Elixhauser comorbidities[19,20] instead of the number of medicines as independent

variables, both showed similar associations (Supplement B and C, respectively).
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Table 2 Poisson regression model with the number of drug-related problems as outcome, and logistic regression model for
the stays with no versus least one drug-related problem, n=6072 stays

Poisson regression model
for the number of DRPs
at discharge

Logistic regression model for the
number stays with no versus at
least one DRP at discharge

Relative risk (95% CI)

Odds ratio (95% CI)

Study group, Standard
Care

Study group, Best Care
Study group, MedRec
Study group, Ward
Round

1.00 [Reference]

0.33 (0.16, 0.65)
0.75 (0.54, 1.03)

0.96 (0.85, 1.08)

1.00 [Referencel

0.37 (0.17, 0.82)
0.78 (051, 1.19)

1.00 (0.85, 1.18)

Age, per additional year
Sex, male

Sex, female

Admission type,
emergency

Admissions type,
planned

Length of stay, per
additional day

Number of medicines at
discharge, per additional
medicine

Insurance status,
standard

Insurance status, half-
private

Insurance status, private

1.02 (1.02, 1.02)
1.00 [Reference]
0.96 (0.88, 1.05)

1.00 [Reference]

0.99 (0.80, 1.22)

1.00 (0.99, 1.01)

1.10 (1.09, 1.11)

1.00 [Reference]

0.67 (0.32,1.44)

0.97 (0.87, 1.08)

1.02 (1.01, 1.02)
1.00 [Reference]
0.91(0.80, 1.03)

1.00 [Reference]

0.90 (0.68, 1.19)

1.00 (0.99, 1.01)

1.12 (1.10, 1.13)

1.00 [Reference]

0.64(0.23,1.78)

1.00 (0.86, 1.16)

CI = confidence interval, DRP = drug-related problem, MedRec = Medication Reconciliation,

bold = study groups

Secondary outcome

On the discharge prescriptions of the 6072 hospital stays, pharmacists detected a total
of 1876 DRPs (mean=0.31 DRPs per hospital stay). The analysis of the causes of these
DRPs (Figure 2) showed that in the Best Care group none of the DRPs were caused by
medication reconciliation problems at hospital admission, while in the MedRec group
three were caused by medication reconciliation problems (5.1%), 97 (23.0%) in the
Ward Round group and 338 (24.4%) in the Standard Care group.
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Figure 2 Causes of DRPs within the four study groups, shown as percentages {n=1876 DRPs}

Discussion

In this retrospective single-center cohort study, we found a significant association of
the combined pharmacist-led services (medication reconciliation at admission and
interprofessional ward round during hospital stay) with a reduction of DRPs at
hospital discharge. Pharmacist-led medication reconciliation at admission as a single
service showed a trend to a reduction of DRPs at hospital discharge. Both these groups
(Best Care and MedRec) received a structured pharmacist-led medication
reconciliation at hospital admission, while in the Ward Round and Standard Care
group the medication history was taken by the hospital physicians.

These findings are in line with the literature. Medication reconciliation at transitions
of care was effective in identifying medication discrepancies,[21,22] and in reducing
unintentional medication discrepancies.[22] The combination of medication
reconciliation and patient education at discharge reduced readmissions.[6] Undetected
medication discrepancies at hospital admission often result in persisting discrepancies
during the hospital stay and even until hospital discharge.[23] Even though some of
these medication discrepancies might be of negligible clinical significance during the
hospital stay, their clinical importance likely increases if they persist after hospital
discharge.[24] Studies found that 21%-42% of the discrepancies detected in patients’
medications at admission were judged to be clinically relevant, a few were rated as

serious or life-threatening.[21,22]
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Regarding the study group that only received interprofessional ward rounds, our
findings did not show a reduction in DRPs at hospital discharge compared to the
control group. We believe that pharmacists’ interventions during ward rounds focus
more on patient’s acute health problems than on the optimization of discharge
prescriptions. Furthermore, if pharmacists’ interventions during the ward rounds are
based on a medication list that is not accurate, they may not be able to detect and
resolve issues that are due to a medication reconciliation problem at admission. In the
Ward Round group, approximately a quarter of DRPs were related to medication
reconciliation problems at admission. In the present study, we did not evaluate the
effect of interprofessional ward rounds on DRPs during the hospital stay. But other
studies that included pharmacists in ward rounds, had shown an improved quality of

medication prescribing[13] and a reduction in adverse events and mortality.[11]

We found associations between the number of DRPs and other independent variables
included in the regression models, namely the number of medicines at discharge, age,
renal function and comorbidities. But out of these well-known risk factors[25,26] only
the number of medicines at discharge can be influenced by pharmacists.[25] We
observed an association per additional medicine at discharge. Therefore, checking for

opportunities for deprescribing should be promoted.

In our study, medication reconciliation and obtaining the best possible medication
history at hospital admission was undertaken by pharmacy technicians under the
supervision of clinical pharmacists. Other studies have successfully involved
pharmacy technicians in the medication reconciliation process.[6,27] Involving
properly trained pharmacy technicians in medication reconciliation can help to free
pharmacist resources for clinical tasks such as subsequent medication reviews. It can
also help to implement the process at a lower cost.[28] Implementation of a risk score
at admission to select patients that most benefit from subsequent pharmacist-led

interventions might also help optimize the use of limited resources.[29]

Concerning the frequency and the pattern of DRPs at hospital discharge, we found
that pharmacists were able to identify a total of 1876 DRPs, resulting in one of three
discharge prescriptions with at least one DRP. Most of the DRPs were caused by
prescribing problems during the hospital stay or at discharge. Comparing the whole
study population with the Best Care group reveals a 50% reduction of patients with
one or more DRPs at hospital discharge from 22.3% to 11.1%. A study from New
Zealand found a similar rate as we discovered in the overall study population, with a
frequency of 25% of discharge prescriptions with at least one DRP.[30] However, since
the studies used different documentation tools for DRPs, this comparison has to be

interpreted with caution. Furthermore, in our study, the data collection was part of the
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routine discharge process and it was not especially collected for study purpose, which
might have led to an under-reporting of DRPs, as some minor problems of low clinical

relevance may not always have been documented as DRPs.

Overall, our study further confirms the benefits of pharmacist-led services at
transitions of care. As observed in the regression models, medication reconciliation at
admission as single activity was associated with a trend to a reduction of DRPs at
discharge and interprofessional ward rounds were not, we hypothesize that
medication reconciliation plays a key role in the reduction of DRPs. Conducting
systematic medication reconciliation at transitions of care is also endorsed by the Swiss
Patient Safety Foundation and international recommendations of the World Health
Organization and the International Pharmaceutical Federation. They recognize the risk
that medication discrepancies pose to medication safety during transitions of care and
advocate the involvement of pharmacists in this process and an enhanced transfer of

information from the hospital to the primary care providers.[31-33]
Strengths and limitations

The strengths of this study were the large sample size with over 6000 hospital stays
and the fact that the study was conducted with routinely collected real-life data. The
investigated services were not implemented for the purpose of the study, but were
part of the routine process, which highlights the feasibility of the services. The
limitations of our study should be taken into account when interpreting our results.
First, this was a single center study, which limits the generalizability of the findings.
Second, the sample sizes of the study groups differed substantially. However, despite
the small size of the Best Care group, the results still suggested a statistically significant
reduction in DRPs at hospital discharge.

Conclusion

The findings of this study showed that pharmacists frequently detected DRPs at
hospital discharge. Moreover, a combination of pharmacist-led medication
reconciliation at hospital admission and interprofessional ward rounds during the stay
showed an independent significant association with a reduction of the number of
DRPs on the discharge prescription. The pharmacist-led medication reconciliation at
hospital admission seemed to play a key role in this reduction, as it showed a
substantial trend for a reduction of DRPs as a single activity. These results should
stimulate the inclusion of pharmacists in the patients’ paths and clinicians’ workflows

throughout the hospital stay, especially at transitions of care, to improve patient safety.
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Supplement
Supplement A: Development and validation of the database

The database used for this analysis was based on information retrieved from the
hospital’s patient records, hospital’s community pharmacy records and hospital’s
clearing office. The overview below shows the information that was extracted from the

records and the information used for the linkage.

Hospital discharge prescriptions |CD-10 codes (at hospital
documented in the hospital’s discharge), insurance status
community pharmacy software: Linkage: coded case number
date of prescription filling

Linkage: coded date of birth /

coded nhame / coded surname

Patient characteristics: gender /
age / emergency admission/
length of hospital stay / number
of medications at hospital
admission and discharge
Linkage: coded case number/
coded date of birth / coded name
/ coded surname

List of DRPs identified at hospital
discharge
Linkage: coded case number/
sequential DRP number

A

ATC codes
of all
medications
causing
DRPs
Linkage:
sequential
number

Y

Database

The output tables of database used for the analyses were validated by two research
pharmacists of the study team, who had temporary reading access to the records. For

the validation a random sample of 1% of patient stays was selected.
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Supplement B: Poisson regression model and logistic regression model additionally including

renal failure as independent variable (n=6072 stays)

Poisson regression model
for the number of DRPs
at discharge

Logistic regression model for the
number stays with no or at least

one DRP at discharge

Relative risk (95% CI)

Odds ratio (95% CI)

Study group, Standard
Care

Study group, Best Care
Study group, MedRec
Study group, Ward
Round

1.00 [Reference]

0.33 (0.17, 0.65)
0.75 (0.55, 1.04)

0.96 (0.85, 1.08)

1.00 [Reference]

0.37 (0.17,0.82)
0.78 (0.51, 1.20)

1.00 (0.85, 1.18)

Age, per additional year
Sex, male

Sex, female

Admission type,
emergency

Admissions type,
planned

Length of stay, per
additional day

Number of medicines at
discharge, per additional
medicine

Insurance status,
standard

Insurance status, half-
private

Insurance status, private

Renal failure

1.02 (1.01, 1.02)
1.00 [Reference]
0.96 (0.88, 1.06)

1.00 [Reference]

0.99 (0.80, 1.22)

1.00 (0.99, 1.01)

1.10 (1.09, 1.11)

1.00 [Reference]

0.69 (0.33, 1.47)

0.97 (0.87, 1.08)
1.11 (1.00, 1.22)

1.02 (1.01, 1.02)
1.00 [Reference]
0.91(0.81, 1.04)

1.00 [Reference]

0.90 (0.67, 1.19)

1.00 (0.99, 1.01)

1.11(1.10, 1.13)

1.00 [Reference]

0.66 (0.24, 1.85)

1.01 (0.87, 1.17)
1.21 (1.05, 1.40)

CI = confidence interval, DRP = drug-related problem, MedRec = Medication Reconciliation,

bold = study groups
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Supplement C: Poisson regression model and logistic regression model including the number of

Elixhauser comorbidities per patient (instead of the number of medicines) as independent variable

(n=6072 stays)

Poisson regression model
for the number of DRPs at
discharge

Logistic regression model for the
number stays with no or at least

one DRP at discharge

Relative risk (95% CI)

Odds ratio (95% CI)

Study group, Standard
Care

Study group, Best Care
Study group, MedRec
Study group, Ward
Round

1.00 [Reference]

0.35 (0.18,0.69)
0.82 (0.59,1.12)

0.97 (0.87,1.10)

1.00 [Referencel]

0.39 (0.18,0.86)
0.84 (0.55,1.28)

1.02 (0.86,1.20)

Age, per additional
year

Sex, male

Sex, female
Admission type,
emergency
Admissions type,
planned

Length of stay, per
additional day
Insurance status,
standard

Insurance status, half-
private

Insurance status,
private

Number of Elixhauser
comorbidities per

patient

1.02(1.02,1.02)

1.00 [Reference]
1.00(0.91,1.09)

1.00 [Reference]

1.02 (0.83,1.26)

1.01 (1.00,1.02)

1.00 [Reference]

0.74 (0.35,1.58)

0.98 (0.88,1.10)

1.09 (1.06,1.12)

1.02 (1.02,1.03)

1.00 [Reference]
0.95 (0.84,1.07)

1.00 [Reference]

0.95 (0.72,1.25)

1.01 (1.00,1.02)

1.00 [Reference]

0.70 (0.26,1.89)

1.01 (0.88,1.18)

1.11(1.07,1.15)

CI = confidence interval, DRP = drug-related problem, MedRec = Medication Reconciliation,

bold = study groups
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Additional study material — characteristics of the DRPs

Table 3 Number and categories of drug-related problems identified at hospital discharge by the hospital’s community
pharmacy (n=1876) and the number of drug-related problems leading to a change in the discharge prescription, published
elsewhere[96]

Main category and sub-category Frequency Frequency of
of DRPs* DRPs leading
to changes in

the discharge
prescription
Number Number (%)

1) Medication reconciliation problem at hospital 438 319 (72.8%)

admission

1.1 Incorrect medication recorded 114 100

1.2 Omission of a medication 184 105

1.3 Incorrect strength/dose recorded 140 114
2) Prescribing problem during the hospital stay or at 1367 1012 (74.0%)
discharge

2.1 Incorrect or lack of substitution back to 136 127

patient’s home medication

2.2 No restart of medication that was paused 58 52

during the hospital stay

2.3 Missing/inappropriate dosage 409 304

2.4 Missing/inappropriate therapy duration 135 121

2.5 Medication not indicated or duplication 182 116

2.6 Untreated indication 182 144

2.7 No concordance with guideline or 46 22

contraindication

2.8 Interaction 98 67

2.9 Adverse effect 29 14

2.10 Medication not suitable or of limited 72 34

suitability

Missing subcategory 20 11
3) Incomplete patient documentation 56 5 (8.9%)
4) Other 15 8 (53.3%)
Total 1876 1344 (71.6%)

*DRPs = drug-related problems
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General discussion and conclusion Discussion

GENERAL DISCUSSION AND
CONCLUSION

Hospitalizations and their associated transitions of care can impair patient safety. Among the
issues that can arise during transitions of care, drug-related problems (DRPs) are of special
importance, potentially leading to patient harm. As mentioned, pharmacists can contribute to
detecting and preventing DRPs at transitions of care and thereby improve patient safety;
however, the role of pharmacists at hospital discharge and the impact of pharmacist-led
services in Swiss hospitals remain unclear. The goal of this thesis was to provide the basis for
designing an improved process to support patients in their medication management at
hospital discharge. In order to achieve this goal, we first conducted a national survey to
describe the current status of implementation of clinical pharmacy in Swiss hospitals, its
development in recent years, and medication management support at hospital discharge. The
first part of the survey focused on the development of clinical pharmacy services and the
second part on medication management. Approximately three-quarters of the participants in
the survey had already participated in a previous survey conducted in 2013. This allowed
direct comparison of how resource allocation and the provided pharmaceutical services
changed in these hospitals between 2013 and 2017. With the second part of the survey, focusing
on medication management at hospital discharge, we were able to describe the current status
of medication management at hospital discharge in Switzerland and pharmacists” role in it.
Given the lack of Swiss national guidelines, we compared our finding with international
guidelines. Face-to-face interviews in selected hospitals enabled us to give more detailed
descriptions of pharmacist-led discharge medication management models. The overview of
guidelines on medication review within the hospital setting allowed us to identify elements
that were commonly recommended to be part of such a medication review. We then depicted
the patterns of DRPs on discharge prescriptions identified through medication reviews by
pharmacists at hospital discharge in two hospitals. Linking the identified DRPs from one of
the hospitals (cantonal hospital of Zug) to information contained in the hospital’s patient
records, the community pharmacy records, and the clearing office allowed to evaluate the
effect of pharmacist-led medication reconciliation and interprofessional ward rounds on the
frequency of DRPs on prescriptions at hospital discharge. The findings of each project are
discussed in detail in the respective project, the general discussion will focus on how the main

findings contributed to the overall goal and relate them to the results of the other projects.

Part A Discharge management and the role of pharmacists

Clinical pharmacy services are not static: they are constantly evolving and adapting to the
environment in which they are provided. With Part A, we first aimed to give an overview of

the implementation status of clinical pharmacy in Switzerland and its development in recent
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years. The direct comparison of hospitals that had already participated in the previous survey
enabled us to identify an increase in full-time equivalents for both hospital pharmacists and
clinical pharmacists, although the increase was more prominent among the latter. The gap in
full-time equivalents appointed to clinical pharmacy services between the different language
regions observed in 2013 was considerably reduced in 2017. Clinical pharmacists’ resources
were used more frequently for process- and treatment-related services than for patient-
centered services. This was best exemplified in the sparse involvement of pharmacists in
medication management at hospital discharge. In general, our study reflects that pharmacists
are recognized as a valuable source of information in regard to pharmacotherapy. In line with
that, nearly all surveyed pharmacists indicated that they answered requests from internal
healthcare professionals on a daily basis, yet the study we conducted also showed that most
hospitals did not provide the possibility for pharmacists to use this knowledge in direct patient
contact at hospital discharge, losing the opportunity to educate patients about the medication
to be used post discharge. As limited resources are a barrier to the implementation of clinical
pharmacy services, selecting the right patient for the right service may help to reduce the
workload and facilitate initiating such services. In regard to medication reviews in the hospital
setting, which are often recommended to include patient education,[82,95,97-100] only half of
the identified guidelines recommend that they should be targeting specific patient
groups[19,84,95,99-101] and even less recommend prioritizing specific patients within the
target group or specific problems identified during the review.[95,99,102] The application of
tools to select patients at risk of DRPs could assist in targeting patients that most benefit from
such services. One tool that has been proposed for medication reviews of hospitalized elderly
patients is a self-administered questionnaire that helps to stratify patients at risk of DRPs and
assist the selection of the type of medication review to be conducted.[103] Patients could also
be selected according to risk factors accessible in the hospital’s patient records. Examples of
risk factors showing a strong association with DRPs included polypharmacy or specific drugs
(e.g., antithrombotics or antidiabetics).[104] Using a self-administered patient questionnaire or
a computer program that identifies patients according to predefined risk factors in the
hospital’s patient records (or a combination of the two) would help identify DRPs, while

saving pharmacist resources.

The findings of the survey of clinical pharmacy services suggested that the increase in full-
time equivalents of clinical pharmacists took place mainly in hospitals that already offered
clinical pharmacy services rather than in hospitals newly launching such services therefore
efforts should be made to motivate those hospitals without pharmacist-led services to engage
in providing them. Participants indicating not to have invested in clinical pharmacy often
worked at smaller hospitals, which might be due to limited resources. Organizing themselves
into networks could help smaller hospitals to share costs associated with providing clinical
pharmacy services. As the questionnaire was only sent to chief hospital pharmacists affiliated
with the Swiss Association of Public Health Administration and Hospital Pharmacists
(GSASA), efforts should also be made to engage the over 200 other hospitals that we do not
expect to have any clinical pharmacy services in place. Regularly monitoring the development
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of clinical pharmacy services and disseminating the findings can help hospital pharmacies to
compare their own activities with those of other hospitals and may assist in detecting areas
where clinical activities are not yet well established. It might even be a way of motivating
hospital pharmacies to initiate clinical pharmacy services where they are not yet implemented
at all. However, to achieve notable advances in the implementation of clinical pharmacy
services, they should be endorsed by all stakeholders in patient care, including not only
healthcare professionals but also national authorities. Having legally binding requirements for
patient safety that corroborate the role of pharmacists could bring considerable progress.

As our overarching goal was to provide the basis for designing an improved process for
hospital discharge, a valuable perspective on clinical pharmacy services may be gained from
applying the principles of lean management to healthcare. The seven non-value-adding
“wastes” described in the Toyota Production System and their respective translation to the
clinical setting were proposed by Green et al. as follows: “defects” (e.g., hospital readmissions,
dispensing errors), “unnecessary motion” (e.g., unnecessary movement of hospital staff),
“overproduction” (e.g., excessive tests), “transport of products/materials” (e.g., borrowing
equipment from other wards), “unnecessary waiting” (e.g, waiting for
medication/results/patients), “unnecessary inventory” (e.g., excessive stock), and
“inappropriate processing” (e.g., duplication of tasks/work, repeatedly asking the same
questions).[89,91] In our study, errors in medication histories and their potentially negative
outcome in patients, could correspond to “defects”. As mentioned, pharmacist-led medication
reconciliation at admission leads to more complete and accurate medication histories.[3]
Involving pharmacists in this task could reduce the “waste” due to errors in medication
histories. However, according to the survey we conducted in Swiss hospitals, only one hospital
involves pharmacists on a daily basis in medication reconciliation at hospital admission. The
aforementioned benefits of involving pharmacists in medication reconciliation at hospital
admission should motivate hospitals to implement this service. When applying the principles
of lean healthcare, it can be argued that pharmacist not having access to the hospital’s
electronic patient records also leads to “waste”. In the survey, several pharmacists indicated
that they regularly (daily or weekly) make recommendations on risk medication, antibiotics
or discharge prescriptions. In order to perform these tasks to their full potential, pharmacists
need access to clinical data, such as diagnosis or laboratory results (e.g., renal function).
Having to call the treating physician or the responsible nurse or even having to go to the ward
to read the patient records to obtain this information could be classified as “waste” due to
“inappropriate processing” or “unnecessary motion” depending on the process in place. In the
surveyed hospitals, 80% of pharmacists offering clinical pharmacy services have full access to
the hospital’s patient records and in all but one these are fully electronic. For the other 20%, it
should be recommended to grant pharmacists access in order to augment the efficiency in the
aforementioned tasks. If the records are still handwritten or exist only as analogue documents,

hospitals should incorporate them into an electronic hospital information system.
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Part B Pharmacists’ impact on drug-related problems at hospital
discharge

DRPs are one of the issues that need to be addressed during transitions of care, as they have
the potential to cause patient harm.[21] Studies have shown that involving pharmacists at
hospital discharge allows the identification and clarification of a variety of DRPs.[5,27,28] The
frequency of DRPs at hospital discharge in Switzerland and the impact of pharmacist-led
services in Swiss hospitals is only sparsely described. The first aim of Part B was to describe
the pattern of DRPs at hospital discharge. The second aim was to assess the effect of a
pharmacist-led medication reconciliation at hospital admission and interprofessional ward
rounds during the hospital stay on DRPs at hospital discharge. When focusing on DRPs due
to drug-drug interactions, we found that the five most frequent drug combinations causing
interactions can be placed in two groups: complexation and QT-interval prolongation. The first
can often easily be solved in a regular community pharmacy or through a change in
prescribing practices in the hospital (e.g., standard prescribing time for mineral supplements
moved to lunchtime instead of mornings would avoid the complexation of e.g., thyroid
therapy). In contrast, the second group is more complex; efforts should therefore be made to

identify and manage the latter within the hospital setting.

Our results showed that the combination of pharmacist-led medication reconciliation at
hospital admission and interprofessional ward rounds including clinical pharmacists during
the hospital stay was associated with a reduction of the frequency of DRPs at hospital
discharge. Although overall 23% of DRPs were classified as being related to medication
reconciliation at admission, they were mostly found in patients that did not receive a
pharmacist-led medication reconciliation. Medication reconciliation can help reduce
medication discrepancies, which can pose a threat to patient safety as they may cause patient
harm.[55,59] As mentioned, the framework to develop and evaluate complex interventions
provided by the Medical Research Council consists of four elements: (1) development, (2)
feasibility and piloting, (3) evaluation, and (4) implementation.[94] Whereas the development
and feasibility was undertaken and assessed beforehand in a pilot study of the Swiss Patient
Safety Foundation,[88] our study aimed to evaluate the effectiveness of the multicomponent
pharmacist-led service, after it was implemented in daily practice. According to the
framework, the evaluation step consists of three aspects: assessing effectiveness,
understanding change process, and assessing cost-effectiveness. Our retrospective data
analysis addressed the first aspect, the effectiveness. Our analysis showed that pharmacist-led
services were associated with a reduction of DRPs at hospital discharge. Medication
reconciliation seemed to play a key role in the reduction of the overall number of DRPs and in
the number of DRPs caused by medication reconciliation problems at admission (e.g.,
omission of patient’s home medication). According to the framework, the next steps would
now be to assess the different aspects of the evaluation step, followed by the different aspects
of the implementation step, consisting of dissemination, surveillance/monitoring, and long-

term follow-up.[94] Although the intervention is already implemented in daily practice,
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dissemination (e.g., to all patients admitted to the hospital) was deemed not to be possible
with the available resources.[88] These next steps would show if there is a need for a new cycle,
restarting with the step (1) development (or adaption) of the intervention, as sometimes more
than one cycle may be needed.[94] Using several iterations when developing and
implementing interventions has also been described in other frameworks.[105,106] The plan-
do-study-act method is a quality improvement method that suggests using several cycles and
starting small scale, in order to quickly reach an insight into the feasibility and to adapt the
intervention based on the feedback received.[105] This method has been successfully used to

implement medication reconciliation at transitions of care to improve processes.[107]

When implementing a new service, such as the pharmacist-led services implemented at the
cantonal hospital of Zug, another aspect to consider is the collaboration between the healthcare
professionals involved in providing the service. A study investigating barriers to the
implementation of comprehensive medication reviews by multiprofessional teams including
a ward-based pharmacist found that amongst other barriers, physicians may feel criticized by
pharmacists or may tend not to listen to pharmacists.[108] From that perspective, it is crucial
that each profession understands its role and the role of the others[88,109] and that the
collaboration is based on good communication, both formal and informal.[109] Institutions
should facilitate efficient communication by providing appropriate tools, ideally incorporated
in information systems that allow timely and complete exchange of information relevant to
patients’ treatments.[109] With respect to hospital discharge, this can refer to the timely and
accurate transmission of discharge letters and discharge prescriptions. This was the case in our
study (Project B2), as the community pharmacy at the cantonal hospital of Zug received the
discharge prescription in advance and had time to perform a medication review. In contrast,
according to the national survey (Project A2), less than half of the community pharmacies in
close collaboration with the hospital received the discharge prescription prior to patient
discharge. Concerning medication reconciliation at transitions of care, the Swiss Patient Safety
Foundation advocates that such a service should be built on interprofessional collaboration
with healthcare professional’s roles within the process well defined.[56] Furthermore, other
important elements described as the foundation of collaboration are trust and respect, as well
as acquaintanceship and power, which influence each other.[109] Hepler and Strand have
already elucidated the need for interprofessional cooperation when providing pharmaceutical
care,[34] interprofessional collaboration is also endorsed in a Committee of Ministers of the
Council of Europe resolution.[36] In order to attain fruitful interprofessional collaboration in
practice, it should already start at the education level. Interprofessional education has been

acknowledged as a way to foster later collaborative practice.[110]

The study population and the documented DRPs that were used for the retrospective analysis
in Project B2 were additionally used in a simulation study assessing the detectability and
resolvability of the documented DRPs using different information sources.[96] In this
retrospective evaluation, 60% of DRPs that were discovered on discharge prescriptions using

clinical information from hospitals” patient records were judged to be also identifiable through
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a simple medication review that can be conducted simply with the medication history.
However, this indicated that 40% of DRPs would have been missed if patients had been
discharged directly and had filled their prescription in a regular community pharmacy. In
Switzerland, community pharmacies do not routinely have access to clinical data. Making
clinical data available to community pharmacies could provide them with the information
needed to detect the 40% of DRPs otherwise missed. In a survey conducted among Swiss
community pharmacists, most desired to have more health-related data in conjunction with
discharge prescriptions (e.g., diagnosis, reason for admission, laboratory values), but did not
regard it as essential information.[111] In a focus group discussion, participating pharmacists
debating which information was relevant for community pharmacists filling discharge
prescriptions, all participants agreed that they would like to be informed about medication
change; however, the majority did not desire to know the reason for changes. They mentioned
feeling uncertain if they were capable of validating treatment decisions.[111] Similarly, Dutch
community pharmacists and general practitioners were of mixed opinions when discussing
whether certain clinical information (e.g., laboratory values) should be included a hospital
discharge report for community pharmacies. They expressed concerns about community
pharmacists lacking the necessary skills for the interpretation of such information.[112] In
Switzerland, further education programs are available (e.g., certificate of advanced studies in
clinical pharmacy[113]) that enable pharmacists to interpret clinical data with more
assertiveness when evaluating treatment plans. However, of the 60% of DRPs that were judged
to be identifiable in regular community pharmacies, 85% were deemed to need contact with

the prescribing physician in order to solve them.[96]

The three different retrospective analyses of DRPs at hospital discharge in the cantonal
hospital of Zug (pattern of DRPs, group comparison and simulation study) revealed that the
comprehensive involvement of pharmacists has several benefits and can thereby contribute to
improved patient safety at hospital discharge. Having pharmacists review the discharge
prescriptions and performing medication reconciliation and medication reviews with full
access to the hospital’s patient record allowed them to identify and resolve (with or without
contacting the hospital physician) a multitude of DRPs at hospital discharge. Where such a
model of comprehensive involvement was not implemented, a majority of DRPs could also be
detected by community pharmacists; however, 40% were deemed to remain undetected. The
comprehensive involvement was associated with a reduction in the number of DRPs at
hospital discharge. Furthermore, pharmacists can help prevent the DRPs that do occur from
reaching patients or being communicated to the next setting, which potentially reduces patient
harm. The model implemented in the cantonal hospital of Zug could function as a role model
of comprehensive pharmacist involvement for other hospitals to follow. A community
pharmacy in or close by the hospital provides the ideal platform for pharmacist-led services
to support patients in the discharge medication management and therefore ease the transition
of care at hospital discharge. Nonetheless, the implemented model leaves some room for
improvement in regard to the communication to the ambulatory setting. The face-to-face
interviews revealed an illustrative example of pharmacists’ contribution to improving
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communication to the ambulatory setting, more precisely to community pharmacies
(Project A2). One of the interviewed hospital community pharmacies (a community pharmacy
partly owned by the collaborating hospital) sent all discharge prescriptions (including a QR
code) filled there to the patient’s regular community pharmacy. The information contained in
the QR code helps the traceability of changes made by this hospital community pharmacy.
Pharmacists of the mentioned hospital community pharmacy also requested the patient’s
regular community pharmacy to contact the patient for a follow-up within a few days after
discharge, which can contribute to a seamless transition. This approach could be incorporated
into the model already existing at the cantonal hospital of Zug, thus further improving the
hospital’s discharge process and the transition of care from the hospital setting to the
ambulatory setting. Where adequate, this updated prescription containing information on
medication changes could additionally be sent to the patient’s general practitioner and other

healthcare professionals involved in the care of the discharged patient.

A community pharmacy in close collaboration with the hospital, especially one with full access
to the hospital’s patient record, is ideally positioned to support patients at hospital discharge;
however, as the results of our survey showed (Project A2), many hospitals do not have one. In
the absence of a close collaboration with a community pharmacy with full access to the
hospital’s patient records, the hospital pharmacy itself can fill this gap, as was demonstrated
in the retrospective analysis of DRPs at the regional hospital (Project B1). An example of a
pharmacist-led discharge prescription review in the hospital setting without direct patient
contact was evaluated in a Swiss hospital that is not in close collaboration with a community
pharmacy.[29] The study showed that if a clinical pharmacist reviewed discharge
prescriptions and added information on medication changes before the patient fills it in their
regular community pharmacy, then community pharmacists perform less interventions and
have to contact the hospital physician less often to resolve problems.[29] A similar intervention
was tested in France, where hospital pharmacists added explanations to the discharge
prescription, such as indication or reason for medication changes. Community pharmacists
were highly satisfied with this service and it resulted in fewer medication shortages for
patients.[12]

Returning to the principles of lean healthcare and the seven “wastes”,[89,91] errors in
discharge prescriptions could be assigned to “waste” due to “defects”. Pharmacists reviewing
discharge prescriptions in two Swiss hospitals (a regional and a cantonal hospital) with full
access to the hospital’s patient records discovered a multitude of DRPs, of which some were
attributed to missing or incomplete information (e.g., information on dosage or therapy
duration). There are different approaches through which these problems could be prevented,
for instance training courses for prescribing physicians to improve the quality of discharge
prescriptions. An approach for electronically prepared prescriptions could be a warning
message when a prescription is completed and no information on dosage is filled in or when
the therapy duration is not specified for medicines with typically limited therapy duration,

such as antibiotics. Another issue pharmacists found on discharge prescriptions was
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duplication of medicines or medicines without indication. In electronically prepared
prescriptions, the problem of duplication could be tackled with a warning message appearing
when a prescription is saved containing medication duplication. In contrast, solving the
problem of medicines without indication needs a clinical assessment. Those medications that
truly do not have an indication and are therefore unnecessary treatments could be classified
as “wastes” due to “overproduction”. With the current process implemented at the cantonal
hospital of Zug, pharmacists aim to detect and resolve DRPs on discharge prescriptions;
however, efforts should also be made to prevent the DRPs appearing on the prescription in
the first place.

An approach increasingly applied in healthcare to improve patient safety is the introduction
of crew resource management (CRM) trainings.[92] The CRM training has its origins in
aviation, where research of air crashes showed that a substantial part could be traced back to
human error. Three main topics identified on this subject were faulty or insufficient leadership,
interpersonal communications, and decision making.[90] CRM trainings were initiated as
countermeasures to human error and error management. In this regard, the “error
management troika” was proposed as follows: avoidance of error, trapping incipient errors
before they are committed, and mitigating the consequences of those errors that occur and are
not trapped.[90] Applying these principles to the hospital pharmacy setting, one could argue
that pharmacists” review of discharge prescriptions would be a method of trapping errors (or
in our case, DRPs) before they reach the patient. The findings of our retrospective group
comparison concerning DRPs at discharge showed that pharmacists’ activities before
discharge (medication reconciliation at admission and interprofessional ward round) can
contribute to the avoidance of DRPs. Such activities would correspond to the first measure in
the set of countermeasures to human errors. These findings should consolidate the activities
performed by pharmacists and might even encourage hospital managers and decision-makers
of other hospitals to introduce this or a similar model that comprehensively involves
pharmacists in the medication management throughout the patient’s stay in their hospital.

To advocate a non-punitive error culture is another approach to error management described
in CRM. One way to tackle this is by introducing a Critical Incidence Reporting System (CIRS).
A CIRS allows an anonymous reporting of critical incidents or near misses. The medication
safety report by the GSASA summarized that although several Swiss hospitals have
introduced a CIRS, pharmacists are not systematically involved in the discussion of reported
drug-related incidents.[87] Human errors have been described as being not only inevitable but
also a valuable source of information.[90] In this regard, the GSASA classification system can
be used in a way analogous to the CIRS system, to document and analyze DRPs. The analysis
of the documented DRPs can then be used for quality improvements. Finding the source or
the cause of a DRP can help to adapt and improve the process in order to reduce the risk for
the same DRP to occur again. Chief hospital pharmacists should foster a medication safety

culture in their hospital pharmacy and encourage pharmacists in their team to document and
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analyze DRPs encountered, for instance during interprofessional ward rounds or review of

discharge prescriptions.

Limitations

The limitations of each individual project were separately detailed within the respective

projects; this section focuses on overall limitations of the thesis.

Most researchers involved in the presented projects were pharmacists and as the main focus
of the thesis was the pharmacist’s contribution to medication management prior to and at
hospital discharge, the findings might have been presented in a way that favors of the

pharmacist’s role.

One researcher was involved in all stages of the studies, including conceptualization,
methodology, investigation, analysis, and interpretation. This might have led to observer
bias.[114]

Both the survey and the retrospective data analysis were conducted in Swiss hospitals. As
Switzerland has a distinctive healthcare system,[115,116] the findings might not generalize to
other countries. The data for the group comparison of DRPs at hospital discharge were
collected at a single site with a unique model of comprehensive involvement of pharmacists
in place; hence, the findings might similarly be of limited generalizability to other hospitals.
However, they might inspire other hospitals to follow the model presented in this study.

As the data presented on clinical pharmacy services and medication management at hospital
discharge were obtained through questionnaires, there is a risk of obsequiousness bias[117]
(participants might have answered the way they perceived to be desired by the investigators)
or bias due to social desirability[118] (responding more in line with social norms than

according to the actual situation).

In the retrospective group comparison evaluating pharmacist-led interventions prior to
discharge on the frequency of DRPs at hospital discharge, the depth of the medication review
depended on the complexity of the discharge prescription. All prescriptions received were
screened for the presence of a set of predefined risk factors. This could have led to a risk of
diagnostic suspicion bias, described as the intensity of diagnostic processes (in our case
medication review) depending on the awareness of patients’ prior exposure to a assumed
cause (e.g., taking high-risk medication).[117] Furthermore, pharmacist-led medication
reconciliation was mainly conducted in patients with planned hospital admission, leading to
differences in group size, and is likely to have influenced the patient characteristics of study

groups.
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Conclusion

This thesis has provided data that can serve as a basis to improve processes for the support of
patients” medication management at hospital discharge. The results describe processes at

hospital discharge with a focus on the role of pharmacists.

The findings of the national survey of clinical pharmacy services showed an increase in full-
time equivalents for both hospital and clinical pharmacists. These resources are used more
frequently to provide process- and treatment-related services than patient-centered services.
A welcome development since the previous survey conducted in 2013 was the fact that the
gap between the different language regions was closing. The results should stimulate the

implementation of clinical pharmacy services in hospitals where they are not yet offered.

In regard to medication management at hospital discharge, the interventions recommended
by international guidelines are frequently implemented in Swiss hospitals; however, our study
showed that pharmacists are rarely involved at hospital discharge. These findings should
encourage hospitals to expand clinical pharmacy services and promote the involvement of

pharmacists in discharge management.

Our studies found several international guidelines on hospital discharge management and
medication review in the hospital setting. Nevertheless, Swiss guidelines on this topic are
lacking. As there is no such guideline for Switzerland, recommendations from international

guidelines should be used to develop a national guideline for Swiss hospitals.

During medication reviews at hospital discharge, hospital pharmacists and community
pharmacists can identify and prevent a variety of DRPs on discharge prescriptions
presupposing that they are granted access to the hospital’s patient records. To ease the
transition at hospital discharge, a close collaboration with a community pharmacy can present
an ideal environment for a pharmacist-led discharge service; such collaboration should
therefore be endorsed. In our study, we analyzed the model implemented in the cantonal
hospital of Zug, where such a pharmacist-led discharge service is in place in the hospital’s
community pharmacy. In this hospital, a considerable part of the DRPs discovered on the
discharge prescriptions by pharmacists would be missed in a regular community pharmacy
without access to clinical data. Following this example, a close collaboration with and full
access to clinical data for community pharmacies should be promoted to enable patient-

centered discharge services such as medication reconciliation and medication reviews.

A comprehensive involvement of pharmacists throughout the hospitalization (pharmacist-led
medication reconciliation at admission and interprofessional ward rounds during the hospital
stay) was associated with a reduction of the frequency of DRPs at hospital discharge. Our
tindings support pharmacists becoming an integral part of patient care throughout the whole
hospitalization; pharmacist-led medication reconciliation at hospital admission especially
should be endorsed. Other hospitals should be motivated to follow the example set by the
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comprehensive involvement of pharmacists in the cantonal hospital of Zug and to reflect

whether and to what extent they can incorporate this model in their processes.

Finally, in addition to the aforementioned conclusions and in order to advance the
development of pharmacist-led services, policymakers should be encouraged to strengthen
the role of pharmacists by incorporating them in a binding national medication safety strategy.

Outlook

To allow continuous monitoring of the implementation of clinical pharmacy services in Swiss
hospitals, the mapping of such services should regularly be repeated, following the example
of the surveys in the United States of America and at European level.[42,47] Some of the
questions might need slight adaptations, for instance questions regarding interprofessional
ward rounds or medication review, in order to elicit not only how often pharmacists are
occupied with these activities (e.g., daily, weekly etc.) but also on how many wards or for how
many patients they are undertaken. This would allow a more profound picture of how many

patients benefit from the aforementioned clinical pharmacy activities.

The overview of guidelines on interventions to support patients in their medication
management at hospital discharge and of elements recommended to address during
medication reviews in the hospital setting may provide backing to healthcare professionals
planning to incorporate or adapt any of the described interventions. They might also
encourage the development of such guidelines for the discharge process adapted to the Swiss
healthcare setting.

Concerning the patterns of DRPs at hospital discharge, we only described the patterns based
on data provided from two Swiss hospitals. The two hospitals did not use the same
classification systems for DRPs, which hampered a direct comparison. In order to document
DRPs in the hospital setting in Switzerland, the GSASA provides a classification system often
referred to as the GSASA classification system.[32] Endorsing the use of the GSASA
classification system in its official form across all Swiss hospitals would allow unhindered
comparison of DRPs on a national level. Providing an electronic database for their collection
on a national basis would further simplify such a comparison. The collection of information
on DRPs can provide insights into which areas in the prescribing process need improvement.
Adding an estimation of the clinical relevance (e.g., CLEOu. [119]) to the documentation of
DRPs and their subsequent interventions could help to prioritize which problems in the

prescribing process to address first.

In our retrospective group comparison, we found an association between a reduction in the
frequency of DRPs at hospital discharge and patients receiving both pharmacist-led
medication reconciliation at admission and interprofessional ward rounds including a clinical
pharmacist during hospital stay. Nevertheless, with the data available the pharmacist-led
interventions at hospital discharge (medication reconciliation, medication review and patient

counseling) could not be evaluated. To allow such an evaluation, a prospective study that also
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included patients choosing to fill their discharge prescription elsewhere would be an added
value. If another hospital with few or no pharmacist-led services in place were to decide to
introduce such services, or a part of the services, as those implemented in the cantonal hospital
of Zug, this would provide a welcome opportunity to assess the impact in a randomized
manner, leading to study groups of the same size and with similar patient characteristics. In a
prospective study, information on the clinical relevance of the DRPs at discharge could also
be collected and analyzed.

A similar model as is implemented in the cantonal hospital of Zug could be conceivable in a
hospital that is not in close collaboration with a community pharmacy, presupposing that the
changes on the discharge prescriptions are communicated to the ambulatory setting (e.g.,
patient’s regular community pharmacy). In that case, other healthcare professionals in the
hospital or ambulatory setting need to adopt the part of patient counseling, if the hospital
pharmacists themselves do not have direct patient contact at hospital discharge to provide the

counseling.

The model implemented in the cantonal hospital of Zug was only one of several models
implemented to support patients at hospital discharge in Swiss hospitals, as was shown in the
survey describing pharmaceutical discharge management. In order to gain more insight into
how best to support patients at hospital discharge, the impact of these other models should
also be analyzed. As mentioned, communication to the ambulatory setting is an important
aspect of transitions of care. Therefore, one example that might be worth examining is the
hospital community pharmacy that communicated changes made on discharge prescriptions
to the patient’s regular community pharmacy, with the request to contact the patient within a

few days for a follow-up.

Overall, the findings presented in this thesis exemplify the benefits of pharmacist-led services
throughout the hospital stay and contribute to understanding discharge management in Swiss
hospitals. Furthermore, they should stimulate further research in the field of pharmacist-led
services at transitions of care. Future endeavors should focus on strengthening the role of

pharmacists in processes throughout the hospital stay to enable seamless transitions of care.
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Appendix III Interview Guide

Interview guide

Spitaleintritt
¢ Grundsitzlich: gibt es allgemein Guidelines (j/n)?

+  Wie kommt der Patient ins Spital? Uberweisung? Selbsteinweisung? Verschiedene Prozesse?
¢ Notfall vs. geplanter Eintritt?

* Bei elektivem Eintritt: wie sieht Aufgebot des Patienten aus?

¢ Der erste ,Schritt” des Patienten ins Spital, was passiert? Wer ist involviert?

¢ Arzneimittelanamnese: wer fihrt diese durch? Wie? Validierung?

Spitalaufenthalt

e Bei welchem Anlass / welcher Gelegenheit kommt der Patient mit einem Pharmazeuten in
Kontakt?

e Visiten: Art der Visite?

¢ Medikationsanalyse: wird Dienstleistung durchgefithrt? Wer {ibernimmt diese Aufgabe?

¢ Wie wird Analyse vorbereitet? Standardisiertes Protokoll? Haufigkeit?

¢ Welche Patientengruppe profitiert von einer Medikationsanalyse?

e Patient education”: gibt es Schulungen fiir den Patienten? Wird der Apotheker in
medikamentdse Schulungen (z.B. {iber Inhalatoren oder andere Devices) involviert?

¢ Verlegungen von Station zu Station: Prozess? Miteinbezug Apotheke?

¢ Medikamenten-Management bei Verlegungen: Medikamentenabgleich vor und nach

Verlegung durch geeignete Person?

Spitalaustritt
¢ Grundsitzlich: gibt es allgemein Guidelines (j/n)? Wie sehen Richtlinien aus (Frage 37)?

¢ Wann beginnt die Vorbereitung des Spitalaustritts?

¢ Aufwelche Art und Weise wird die Spitalentlassung koordiniert?

¢ Was wird vorbereitet? Wer bereitet was vor?

¢ Welche Informationen / Dokumente werden weitergeleitet und in welchem Zeitrahmen (Bsp.:
24 h nach Spitalentlassung)? Auf welche Art (Mail/Fax/Brief etc.)? Vollstindigkeit der
Dokumente?

e Reha / Spitex, Sicherstellung einer Nachsorge (Termin zur Nachkentrolle bei behandelndem
Arzt): wer libernimmt Organisation?

¢ Wie und von wem wird der Patient auf seine Spitalentlassung vorbereitet?

+  Schnittstellenmanagement? Wie wird der nahtlose Ubergang der Betreuung gewihrleistet?
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e Bei Spitalaustritt anstechende Testresultate: wie wird damit umgegangen?
Transition Coach

¢ Einsatz eines Transition Ceaches = Standard? Oder nur bei Bedarf?

e Wann findet der erste Kontakt zwischen Patient und Transition Coach statt? Wie sieht der aus?
Themen (weitere als in Frage 71.: Besprechung der Medikamente, deren Organisation und
Besprechung von Red flags)?

e Wann wird der jeweilige Coach eingesetzt? Laut Umfrage teilen sich Arzt, Pflege und
Sozialarbeiter diese Funktion.

e Zusammenarbeit unter den Coaches? Wer iibernimmt welche Aufgaben (Umfrage Frage 71.
Evtl. noch mehr Aufgaben bezgl. Austrittsmanagement?)?

¢ Wird Familie aktiv miteingebunden (j/n)?

¢ Wie lange begleitet der Transition Coach den Patienten? Nur im Spital oder auch nach
Spitalaustritt?

Apotheke

¢ Genauere Beschreibung der Zusammenarbeit Spitalapotheke <-> 6ffentliche Apotheke

e Wer iibernimmt welche Aufgaben: 6ffentlicher Apotheker vs. klinischer Pharmazeut?

e Apotheke <-> Spitalarzt-Kommunikation (Bsp. bei entdeckten Diskrepanzen)?

e Besteht eine direkte Apotheke <-> Hausarzt-Kommunikation (ja/nein)?

e Datenschutz (wegen Frage 62.: Abgleich der Medikation mit Spitaldaten)? Zugang zu welchen
Spitaldaten (Diagnoseliste bis zu Laborwerte?)?

e Was erwartet den Patienten in der éffentlichen Apotheke, die dem Spital gehort: ausfiihrliche
Aufklarung iiber Anderungen / neue Medikamente? Evtl. Medikationsanaylse bei bestimmten
Patienten? Aufgaben Pharmaassistentinnen?

*  Wird die Patienten-Entlassung auf die Offnungszeiten der Apotheke abgestimmi?

*  Wie kommt der Patient zu seinen Medikamenten ausserhalb der Offnungszeiten?

e Falls der Patient das Rezept in einer anderen dffentlichen Apotheke einldsen will: wird mit
dieser offentlichen Apotheke kommuniziert (ja/nein)? Werden wichtige Informationen
weitergeleitet?

e Mit was fiir Problemen nach Spitalaustritt wird die Apotheke konfrontiert (Frage 62)?
Haufigkeit?

e Wird mit éffentlichen Apotheken zusammengearbeitet?

s  Kommunikation bzw. weiterleiten von Information?
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Nachbetreuung

e Follow-up appointment (ja/nein): was wird bei diesem Termin angesprochen (Arzt)? Wer
organisiert (Pflege)?

e Aktives follow-up durch Apotheke / Transition coach (ja/nein)?
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Appendix IV Ethics proposal

Appendix IV

X1

>|®}é Universitat

Basel

Departement

Pharmazeutische Wissenschaften

Change history

Vorlage von swissethics fur die Einreichung eines Projekts ,Weiterverwendung ohne
Einwilligung” gemass HFG Art. 34/HFV.

Die gesetzlichen Anforderungen an Forschungsprojekte, die mit Weiterverwendung verbunden
sind, findet man im HFG Kap. 4 (Art. 32-35) und HFV Kap. 3 (Art. 24-40).

Sind die Anforderungen an Einwilligung und Information nach den Artikeln 32 und 33 HFG nicht
erfullt, so durfen biologisches Material oder gesundheitsbezogene Personendaten nach Art. 34
HFG ausnahmsweise zu Forschungszwecken weiterverwendet werden.

Version | Version date | Modified Description, comments Control
Nr without version
change

1.0 2018 Initial version ML/HS/TI

2.0 20.08.2018 Anderungen gemass Auflagen ML/HS/TI

30 20.06.2019 Amendment betreffend der Studienperiode ML/HS/TI
Weiterverwendungen chne Einverstandnis
Projekt 1D, Version 3.0; 20.06.2019 Seite 1/8
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}g( Universitét
7N Basel

Departement
Pharmazeutische Wissenschalten

Testing plan/protocol HFV: Further use of biological material and/or health-related
patient data for research without consent and information according to article 34 HFG:

Title of the research project:
Medicines management Optimisation by Structured Assessment in Integrated Care (MOSAIC) -
Drug-related problems during hospital stay and at discharge

Name and address of the project lead:

Dr. phil. Il Markus L. Lampert

Pharmaceutical Care Research Group

FPH Spitalapotheker, FPH klinische Pharmazie

University of Basel
Klingelbergstrasse 50
CH-4056 Basel

Phone +41 61 207 14 26
E-mail markus.lampert@unibas.ch

Name and address of the co-investigators

PD Dr. med. Michael Bodmer
Chefarzt Medizinische Klinik

Zuger Kantonsspital AG
Landhausstrasse 11
6340 Baar

Phone +41 41 399 11 11
E-mail michael.bodmer@zgks.ch

Marco Ceppi
Leiter 6ffentliche Apotheke Zuger Kantonsspital AG

Zuger Kantonsspital AG
Landhausstrasse 11
6340 Baar

Phone +41 41 399 44 80
E-mail Marco.ceppi@zgks.ch

Christoph Rosen
Leiter Spitalpharmazie Zuger Kantonsspital AG

Zuger Kantonsspital AG
Landhausstrasse 11
6340 Baar

Phone +41 41 399 44 90
E-mail christoph.rosen@zgks.ch

Weiterverwendungen ohne Einverstandnis
Projekt ID, Version 3.0; 20.06.2019 Seite 2/8
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Appendix IV

15 Universitét
Basel

Departement
Pharmazeutische Wissenschaften

Dr. phil. Il Fabienne Boni
Pharmaceutical Care Research Group

University of Basel
Klingelbergstrasse 50
CH-4056 Basel

Phone +41 61 207 15 29
E-mail fabienne.béni@unibas.ch

Tamara Imfeld-Isenegger
Pharmaceutical Care Research Group

University of Basel
Klingelbergstrasse 50
CH-4056 Basel

Phone +41 61 207 15 29
E-mail tamara.isenegger@unibas.ch

Helene Studer
Pharmaceutical Care Research Group

University of Basel
Klingelbergstrasse 50
CH-4056 Basel

Phone +41 61 207 15 19
E-mail helene.studer@unibas.ch

If applicable: Name and address of the sponsor
Prof. Dr. Kurt E. Hersberger
Pharmaceutical Care Research Group

University of Basel
Klingelbergstrasse 50
CH-4056 Basel

Phone +41 61 207 19 71
E-mail kurt.hersberger@unibas.ch
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Confirmation of the project lead and (if applicable) the sponsor:

With my signature | attest that all information in this action plan is correct, and that | adhere to
the provided information and to the national law, namely the data protection.

Project leader:

O A
Place, date Sign,(ture

If applicable and not identical to project lead: Sponsor:

Rasl .6\ Mo—A——

Place, date Signature
Abbreviation:
csv Comma Separated Value, plaintext format
DRP drug related problem
GSASA Swiss association of public health administration and hospital pharmacists
SPSS Statistical Package for the Social Sciences
ZGKS cantonal hospital of Zug
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1. Background

During transitions of care, such as the hospital admission or discharge, patient safety is
vulnerable with a risk for medication errors. A prolonged hospital stay, an increased number of
hospital readmissions and post-discharge emergency department visits are just some examples
for the result of such medication errors.! At hospital admission, discrepancies between the
patients’ medication regimen at home and the medication prescribed at admission occur, because
some of the patients’ chronic medication will be paused, some medications are added and some
are changed at hospital admission.? Poor communication of medication changes at hospital
transitions contribute to medication discrepancies and consequently to potential or actual ADE.?
At hospital discharge, discrepancies occur more frequently than at hospital admission*
Pharmacist-led medication reconciliation services at hospital transitions were reported to have a
positive effect on the hospital readmission rate, the number of emergency department visits and
associated costs.>’ Moreover, a significant difference in the number of interventions related to
drug related problems (DRPs) on discharge prescriptions was reported in patients receiving a set
of different pharmaceutical interventions before discharge (medication reconciliation at
admission, medication review, and discharge planning).

At the cantonal hospital of Zug (ZGKS), patients with elective admission to the internal medicine
ward receive a systematic medication anamnesis conducted by pharmacy staff at admission. For
all other patients, the physician conducts a traditional anamnesis. Furthermore, during hospital
stay, interprofessional ward rounds including a clinical pharmacist take place on a regular basis
on the medical, intensive care and surgical ward. Pharmaceutical interventions (e.g.,
recommendations on dose adjustment, interactions, etc.) are classified and documented in the
validated GSASA-classification database (GSASA: Swiss association of public health
administration and hospital pharmacists). This database will further be named pharmacist ward
intervention database. This classification and documentation has been initiated by the hospital
for quality assurance. Clinical pharmacists continuously fill in their interventions during regularly
conducted ward rounds. At hospital discharge, all patients have the possibility to pick up their
medication at the publicly accessible pharmacy of the hospital. If they choose to do so, a
pharmacist conducts a medication review; she/he then classifies and documents all DRPs in the
discharge pharmacy database

Overall, from admission to discharge, some patients of the cantonal hospital Zug receive
pharmaceutical care that is well documented. These data together with the clinical data from the
patients’ hospital files constitute a valuable opportunity for research. Understanding the type and
frequency of the interventions and the DRPs could help to improve processes and ultimately
patient safety.

We hypothesise that clinical pharmaceutical interventions at earlier stages during the hospital
stay reduce DRPs at hospital discharge, and that DRPs at hospital discharge can only partially
be discovered and solved by community pharmacists according to their nature and lack of
information.

2. Aim
To analyse the contribution of different clinical pharmacists interventions during a patients path
through the hospital (from admission to discharge) on the pattern of DRPs at discharge

3. Design and target figure
This study is a retrospective data analysis using information routinely collected by the ZGKS.
Different patient groups will be analysed:

A. Patient with comprehensive pharmaceutical care (pharmacist-led anamnesis at
admission and pharmacist-assisted ward rounds and pharmacist-led discharge
counselling)

B. Pharmacist-led anamnesis, pharmacist-led discharge counselling and standard care

C. Pharmacist-assisted ward round, pharmacist-led discharge counselling and standard
care

D. Pharmacist-led discharge counselling and standard care

Weiterverwendungen ohne Einverstandnis
Projekt ID, Version 3.0; 20.06.2019 Seite 5/8

149




Appendices Appendix IV

¢ Universitét
Basel

Departement
Pharmazeutische Wissenschaften

The analysis will consist of a comparison of the four patient groups and an in-depth evaluation
of the pattern of all DRPs at discharge. Demographic and specific health related data of the
patients will be extracted from the electronic patients’ haspital files (incl. age, sex, diagnosis,
medication etc.). Using the patients’ hospital case number these data will be linked to the two
databases (Pharmacists ward intervention database & discharge pharmacy database) with
documented DRPs.

Retrospective analysis of the data, starting two months after the beginning of the documentation
of DRPs at discharge will be conducted at the research site (University of Basel). The first two
months are excluded from the analysis to allow for an adaption phase.

4. Origin of the data/material

Data will be extracted from the electronic patients’ hospital file and from the routinely
documented DRPs at the cantonal hospital of Zug during the study period. Obtaining informed
consent for the study retrospectively is difficult due to the large number of patients.

5. Inclusion criteria
Patients will be included, if the following criteria are met:
- Hospitalized as an inpatient on the internal medical ward at the cantonal hospital of Zug
during study period
- Discharged through the publicly accessible pharmacy of the hospital
- Aged 18 years or older on the day they were discharged from the hospital

6. Exclusion criteria
- Documented refusal available

7. For which health-related patient data / biological material an authorisation should be
issued?

Personal and health related data out of the electronic patients’ hospital files and the databases
of the documented DRPs during the study period 01.06.2016-31.05.2019.

8. A reason for the request for a representative consent by the responsible ethics
committee

We expect the number of patients to be high (approx. 4500). Obtaining informed consent for the
study retrospectively is difficult due to the large number of patients and some patients may have
passed away since their hospitalisation. In addition, the data was collected up to two years ago
and the hospital may not have current contact details of all patients. The time expenditure and
effort would therefore be disproportionally high to obtain informed consent from all still living
patients and relatives of deceased patients.

With the knowledge from the data analysis we aim to gain insight on how to improve the quality
of the pharmaceutical care during the discharge process at the ZGKS. With this improvement,
transitions of care of future patients may increase patient safety by reducing medication
discrepancies and DRPs. The knowledge could also help to understand the discharge process
in general and be used to improve efficiency. It could help to develop a specialised
pharmaceutical discharge service implementable in Swiss hospitals.

9. Confirmation that no documented refusal is available.
The study director confirms that no health related person data and no biological material will be
used, if a written or documented oral refusal of a person concerned exist.

10. Which group of persons is allowed to transfer the biological material and health-
related data?

Weiterverwendungen chne Einverstandnis
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Christoph Rosen (head of the hospital pharmacy at the ZGKS) and the clinical pharmacists of
the ZGKS will organize the electronic data extraction from the hospital databases. All data will
be coded. For the analysis by the research team, only coded data are put at disposal.

11. Who takes the responsibility for receiving this data/this material?

The data is extracted from the electronic patients’ hospital files and the two databases, it is then
received by Christoph Rosen (head of the hospital pharmacy at the ZGKS). He is responsible
for the electronic data extraction and is the only person with access to the encryption code of
the coded data.

The coded data is then given to the study team, where Markus Lampert (project leader) is
responsible for receiving the data.

12. Which group of person has authorized access to the health-related person data as
part of the research project?

Christoph Rosen (head of the hospital pharmacy at the ZGKS)

Marco Ceppi

Christoph Rosen can authorise additional persons to have access (e.g. student / trainee)

13. Who is responsible for the protection of the disclosed data?
Christoph Rosen

14. Scientific methodology

For descriptive analysis metric data like age, time, and length of stay are expressed as means +
standard deviation and / or median with interquartile ranges.

Most data will be expressed as frequencies. Group comparison (e.g. correlation between DRP
and medication) will be analysed using Chi-test, comparison of group variables with continuous
variables (e.g. DRP and age) will be analysed with regression or correlation statistics. For the
analysis of variances, ANOVA will be used.

Statistical significance will be calculated with 1-3=0.8 and a=0.05 with a two-sided hypothesis.
SPSS Version 24 (Statistical Package for the Social Sciences, IMB® Corporation) and R
(RStudio) will be used for statistical analysis

15. Reporting obligation

A change of the project lead as well as changes in the information mentioned in the
authorisation have to be reported to the responsible ethics committee in advance. The
completion or discontinuation of the research project is reported to the ethics committee within
90 days.

16. Data protection: encryption and storage:
Not applicable

17. Procedure for unencrypted data

The demographic and specific health related data will be extracted from the hospital patient file.
Using the hospital case number, they will be linked to the documented DRPs. The hospital case
number will then be replaced by a neutral study number (e.g. ZGKS-00001; ZGKS = Zuger
Kantonsspital, continuous numbering).

Only Christoph Rosen and Marco Ceppi will have access to the code list linking the hospital
case number with the neutral study number. The code list will be password protected.

The generated databases will then be analysed according to the protocol considering data
protection.

18. Information about the storage

Weiterverwendungen ohne Einverstandnis
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The electronic files will be kept on a network resource with password protected access at the
study centre. Hard copies will be archived in a locked storage room at the study site.

After every change to the database, the contents of the database are exported to a CSV
(Comma Separated Value, plaintext format) file. The state of this CSV file is tracked using a
local Git repository (Git version 2.16.1+, Free Software Foundation Inc., Massachusetts, USA).
The Git repository is managed by the user with the GitHub Desktop application version 1.1.0+
(GitHub Inc., California, USA). Note that the repository is never uploaded to the GitHub
platform.

19. Duration of the storage
All data will be archived at the study site for 10 years after the end of the study.

20. Ethical and regulatory requirements
This project complies with the regulatory requirements of the HFG und the HFV. The condition
for the execution of the research project is the authorisation of the cantonal ethics committee.

21. Financing / publication / conflict of interests

The University of Basel provides the material and personnel used at the study site, including
Kurt Hersberger, Markus Lampert, Fabienne Boni, Tamara Imfeld-lsenegger and Helene
Studer. The study is conducted within the PhDs of Tamara Imfeld-Isenegger and Helene
Studer. The hospital pharmacists (incl. Christoph Rosen and Marco Ceppi) are employed by the
cantonal hospital of Zug. The project is assured by existing third party funding of Prof, Kurt
Hersberger and a grant for this project from GSASA (Swiss association of public health
administration and hospital pharmacists).
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EKNZ Yove

® e 0
Ethikkommission
Nord f
Zentralschweiz
Dr. phil. Il Markus L. Lampert
.. Pharmaceutical Care
et Research Group
Prof. Christoph Beglinger Universit&t Basel
Vizeprssidenteh Klingelbergstrasse 50
Dr. Angela Frotzler 4056 Basel
Dr. Marco Schérer
Basel, 30. August 2018 / FR
Verfigung der Ethikkommission Nordwest- und Zentralschweiz (EKNZ)
Project-ID 2018-01462
Projekttitel Medicines management Optimisation by Structured Assessment

in Integrated Care (MOSAIC) - Drug-related problems during
hospital stay and at discharge

Master-/Doktorarbeit von Studer, Helene

Haupt-Prifer / Koordinierender Dr. Markus L. Lampert

Prifer

Sponsor Pharmaceutical Care Research Group, Universitét Basel, Prof.
Kurt E. Hersberger

Zentren Dr. Markus L. Lampert, Pharmaceutical Care Research Group,
University of Basel, Basel

Entscheidverfahren

O ordentliches Verfahren O vereinfachtes Verfahren Présidialverfahren
Entscheid

Dr. Markus L. Lampert, Pharmaceutical Care Research Group, University of Basel, Basel
X Die Bewiligung wird erteilt — Die Auflagen der EKNZ vom 20. August 2018 wurden erfullt.
O Die Bewiligung wird mit Auflagen erteilt
[0 Die Bewiligung kann noch nicht erteilt werden
O Die Bewiligung wird nicht erteilt
O  Auf das Gesuch wird nicht eingetfreten

Klassifizierung

Forschungsprojekt gemass HFV Kategorie: --
O Forschung mit Personen

Weiterverwendung des biologischen Materials oder der
gesundheitsbezogenen Personendaten

O mit Verstorbenen
O mit Embryonen / Foten
O mit ionisierender Strahlung

X

GeschdftsfUhrerin Irene Oberli | Hebelstrasse 53 | 4056 Basel | Tel 061 268 13 50 | Fax 061 268 1351 | eknz@bs.ch | www.eknz.ch
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qa.

Gebihren

Tarifcode:

4051 Basel)

Kopie an
0O BAG

Andere

O Umkategorisierung gemass Art. 48, Abs. 2, HFV

Das Forschungsprojekt ist eine Weiterverwendung biclogischen Materials und

gesundheitsbezogener Personendaten bei fehlender Einwiligung (Art. 34 HFG, Art. 37-40
HFV)

Iweck der Weiterverwendung:

Der Einfluss verschiedener klinisch-pharmazeutischer Interventionen (Eintrittsanamnese
durch die Apotheke, interprofessionelle Stationsvisite) auf die Art und Héufigkeit der
arzneimitteloezogenen Probleme bei Spitalaustritt soll analysiert werden.

Bezeichnung des biologischen Materials/der gesundheitsbezogenen Personendaten:
Klassifizierte und dokumentierte arzneimittelbezogenen Probleme, welche wahrend der
Eintrittsanamnese durch die Apotheke, der klinisch-pharmazeutischen Visite und in der
spitaleigenen Apotheke bei Spitalaustritt dokumentiert wurden, sowie
gesundheitsbezogene Daten der Patienten (Alter, Geschlecht, Medikamente,
Diagnosen).

Personen, die berechtigt sind biologisches Material und gesundheitsbezogenen
Personendaten weiterzugeben:

Christoph Rosen (Leitender Spitalapotheker des ZGKS) und die klinischen Pharmazeuten
des ZGKS sind berechtigt die Studiendaten weiterzugeben

Personen, die berechtigt sind biologisches Material und gesundheitsbezogene
Personendaten entgegenzunehmen:

Dr. phil. Il Markus L. Lampert

Pharmaceutical Care Research Group, Universitét Basel

Pharmaceutical Care Research Group Universitét Basel Klingelbergstrasse 50
4056-Basel

+41 61207 14 26

markus.lampert@unibas.ch

Betrag: CHF

Gemass der geltenden GebUhrenordnung von swissethics.

Rekursmdglichkeiten

Gegen diesen Enfscheid kann an den Regierungsrat des Kantons Basel-Stadt (Rathaus, Marktplatz 9,

rekurriert werden. Der Rekurs ist innert 10 Tagen seit Eréffnung des Entscheides bei der

Rekursinstanz anzumelden; innert 30 Tagen, vom gleichen Zeitpunkt an gerechnet, ist die
Rekursbegrindung einzureichen, welche die Antrige und deren BegrUndung mit Angabe der
Beweismittel zu enthalten hat. Bei vélliger oder teilweiser Abweisung des Rekurses kénnen die Kosten
der Rekurrentin respektive dem Rekurrenten ganz oder teilweise auferlegt werden.

X Sponsor Pharmaceutical Care Research Group, Universitét Basel,

kurt.hersberger@unibas.ch
Helene Studer, helene.studer@unibas.ch

Unterschriften

U %
Dr. pharm: rco Scharer

Vizeprasident
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Anhang: 1. Pflichten des Gesuchstellers / Bedeutung der méglichen Entscheide
2. Eingereichte Dokumente (Stand 24. August 2018)

Anhang 1

Pflichten des Gesuchstellers (Sponsor oder Priifer):

Einreichung Dokumente: revidierte Dokumente und neue Dokumente zur Studie/zum Projekt sollen
ausschliesslich Uber das Web-Portal BASEC eingereicht werden, auf der entsprechenden Formularseite des
betreffenden Gesuches. Obsolete Dokumente sind dabei zu entfernen und Datums- und Versionsangaben
entsprechend zu ergdnzen. Die erfolgten Anderungen mussen im Korrekiurmodus abgefasst werden und
zusdtzlich als ,clean'-Version eingereicht werden, Die Studieninformationen und -einwiligungen, das Protokoll
und die Amendments missen in durchsuchbaren PDF-Dateien eingereicht werden, insbesondere missen
gescannte Dokumente eine Texterkennung durchlaufen haben (OCR). Das unterschriebene und datierte
Begleifschreiben muss die Antwerten auf eventuell von der EK gestellte Fragen enthalten. Revidierte
Dokumente sind auch den weiteren Zulassungsbehérden zuzustelien, sofem diese involviert sind.

Anmerkung: Die zusténdige Ethikkommission Uberprift im Rahmen  des Bewiligungsverfahrens
Aufklérungsbogen und Einwiligungserkiérung in einer der Amtssprachen Deutsch, Franzésisch oder Italienisch.
Aufkldrungsbogen und Einwiligungserklérung in einer anderen Sprache werden von der Ethikkommission
lediglich zur Kenntnis genommen. Fir die korrekte Ubersetzung ist der Sponsor oder die Projektleitung
verantwortlich.

Meldepflichten: Die rechtlich bindenden Melde- resp. Bewiligungspfichten an die Ethikkommission fir
wesentliche Anderungen, einen vorzeifigen Studienabbruch, unerwinschte Ereignisse u.a. sind einzuhalten

(Verordnungen des Bundes). Der Abschlussbericht ist spétesten ein Jahr nach Studienende der Ethikkommission
einzureichen.

Registrierungspflicht: Der Sponsor muss - falls es sich um einen kiinischen Versuch handelt - diesen in einem
WHO-Primé&rregister oder im Register der Nationalen Medizinbibliothek der USA (clinicaltrials.gov) erfassen und
anschliessend diese Nummer im BASEC-Portal eingeben. Die [Jberrrcgung der erforderlichen Daten in das Swiss
National Clinical Trials Porfal (SNCTP) kann nach Bewiligung der Ethikkommission und Zustimmung des
Gesuchstellers automatisch erfolgen. Die Informationen Uber den Kiinischen Versuch sind in beiden Registern
offentiich zuganglich. Zusatzlich veréffentlicht swissethics wenige Informationen wie Titel, Projekttyp oder Leit-
Ethikkommission aller durch die kantonalen Ethikkommissionen bewiligten Gesuche auf swissethics.ch (ausser
Phase-I-Studien).

Die Ethikkommission bestatigt, dass sie nach ICH-GCP arbeitet.
Anmerkung: detaillierte Anleitungen zur Einreichung auf BASEC befinden sich im Portal selbst.

Bedeutung der méglichen Entscheide

Die Bewilligung wird erteilt: Das Vorhaben gemass bewiligtem Forschungsplan kann gestartet und im Rahmen
der anwendoaren rechtlichen Bestimmungen durchgefihrt werden.
Bewiligungen fUr klinische Versuche mit Heilmitteln der Kategorie B und C stehen unter dem Vorbehalt, dass

1. aliféllig durch die zusténdige eidgenéssische Zulassungbehdrde (Swissmedic/BAG) festgestelite Mangel
keine Anderungen der von der Ethikkommission evaluierten Unterlagen erfordern, und dass
2. die Bewiligung der eidgendssischen Zulassungsbehérde (Swissmedic/BAG) vorliegt.

Die Bewilligung wird mit Auflagen erteilt: Das Vorhaben geméss bewiligtem Forschungsplan kann gestartet und
im Rahmen der anwendbaren rechtlichen Bestimmungen durchgefihrt werden. Die Auflagen sind innert 30
Tagen zu erflllen und in jedem Fall vor der Rekrutierung des ersten Patienten. Die revidierten Dokumente
werden nach Einreichung im présidentialen Verfahren geprift.

Die Bewiligung kann noch nicht erteilt werden: Das Vorhaben kann noch nicht gestartet werden. Die
nachfolgenden Bedingungen sind zu erflllen. Die revidierten Dokumente werden nach Einreichung von der
Ethikkommission geprUft.

Die Bewilligung wird nicht erteilt: Das Vorhaben kann in der vorliegenden Form nicht durchgefihrt werden. Eine
Neueinreichung ist maglich.

Auf das Gesuch wird nicht eingetreten: Die Ethikkommission ist fUr die Beurteilung rechtlich nicht zustandig.
Entweder ist eine andere Stelle fUr die Bewiligung zusténdig, oder das Vorhaben kann ohne Bewiligung
durchgefUhrt werden.
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Anhang 2
Eingereichte Dokumente fiir das Hauptzentrum
Dr. Markus L. Lampert, Pharmaceutical Care Research Group, University of Basel, Basel

Dokument Dok.Datum Version
20180824_Protokoll_DRP hospital stay and discharge_korr.pdf 24.08.2018 20
20180824_Protokoll_DRP hospital stay and discharge_clean.pdf 2408.2018 20
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Helene Marlene Studer

Von: swissethics <messaging @basec.swissethics.ch>
Gesendet: Dienstag, 25. Juni 2019 09:03

An: Helene Marlene Studer

Betreff: 2018-01462 - Studienverlédngerung

## Please do not reply below this line ##

Please note that when replying to this message, all other recipients mentioned below will receive your message.
Other recipients: Rothman Felix (EKNZ), kurt.hersberger(@unibas.ch, markus.lampert@unibas.ch

Project: Medicines management Optimisation by Structured Assessment in Integrated Care (MOSAIC) - Drug-
related problems during hospital stay and at discharge (2018-01462)

Form: Research Project Application Form
Consult the whole conversation

Message:
Sehr geehrte Damen
Sehr geehrte Herren

Wir nehmen Bezug auf Thre Einreichung vom 24.06.2019 zu Studie 2018-01462. Die EKNZ genehmigt den
Verlangerungsantrag.

Freundliche Griisse

Felix Rothmann

Felix Rothmann | Sekretir | Ethikkommission Nordwest- und Zentralschweiz (EKNZ) I Hebelstrasse 53 |

4056 Basel | Tel. +41 (0)61 268 13 50 | Fax. +41 (0)61 268 13 51 | Erreichbar von Mo-Fr von 08.00 - 12.00 Uhr
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Personal information

Name
Email

Phone

Professional activity

Helene Marlene Studer
helene.studerl@gmail.com

+41 79 825 37 07

Since 12/2016

Since 12/2016

Since 11/2017

Since 12/2016

Since 09/2018

09/2015 - 07/2016

Education

PhD at the Department of Pharmaceutical Sciences,
University of Basel, Switzerland

Title of the PhD thesis: “Medication management
throughout hospitalization with a focus on discharge — the
pharmacist’s contribution”

Assistant, tutor and workshop moderator Department of
Pharmaceutical Sciences, University of Basel, Switzerland

Postgraduate training in clinical pharmacy FPH,
Solothurner Spitaler AG, Olten, Switzerland

Author of im@il-Offizin (www.imail-offizin.ch) — a drug
information service for pharmacy practice

Examiner of federal exams (OSCE), Department of
Pharmaceutical Sciences, University of Basel, Switzerland

Pharmacist in residency, Neubad Apotheke & Drogerie
AG, Basel, Switzerland

Since 12/2016

08/2017-11/2018

10/2016
09/2014-06/2016

PhD at the Department of Pharmaceutical Sciences,
University of Basel, Switzerland

Certificate of Advanced Studies CAS Clinical Pharmacy,
University of Basel, Switzerland

Federal Diploma as a Pharmacist

Master of Science in Pharmacy, University of Basel,
Switzerland
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Curriculum Vitae

Title of the master thesis: “The Pharm-DISC System —
Documentation and classification of drug-related
problems and pharmaceutical interventions in community

pharmacies”

09/2013-06/2014 Erasmus exchange, University of Valencia, Spain

09/2012-06/2013 Bachelor of Science in Pharmacy, University of Basel,
Switzerland

09/2009-06/2012 Propaedeutic in Pharmacy, University of Fribourg,
Switzerland

Scientific contributions

Peer-reviewed publications

Imfeld-Isenegger TL, Studer H, Ceppi MG, Rosen C, Bodmer M, Beeler PE, Boeni F,
Haring AP, Hersberger KE, Lampert ML. Detection and resolution of drug-related
problems at hospital discharge focusing on information availability — a retrospective
analysis. ZEFQ 2021; DOI: 10.1016/;.zefq.2021.08.004

Studer H, Boeni F, Hersberger KE, Lampert ML. Pharmaceutical Discharge Management:
Implementation in Swiss Hospitals Compared to International Guidelines. Pharmacy 2021;
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