
 

 
Medication management 

throughout hospitalization with a 
focus on discharge – the 

pharmacist’s contribution 
 

 

 

 

 

Inauguraldissertation 

zur 

Erlangung der Würde eines Doktors der Philosophie 

vorgelegt der 

Philosophisch-Naturwissenschaftlichen Fakultät 

der Universität Basel 

von 

 

 

Helene Marlene Studer 

 

 

2021 

 

Originaldokument gespeichert auf dem Dokumentenserver der Universität Basel 

edoc.unibas.ch 

  





 

 

 

Genehmigt von der Philosophisch-Naturwissenschaftlichen Fakultät 

auf Antrag von 

 

 

 

 

Prof. Dr. Kurt E. Hersberger 

 

Dr. Markus L. Lampert 

 

Prof. Dr. Christoph Meier 

 

Prof. Dr. David Schwappach 

 

 

 

 

 

 

 

 

 

 

 

Basel, 22.06.2021                                                            Prof. Dr. Marcel Mayor 

  



   

4 
 

  



   

5 
 

 

 

 

To my loving family 

  



   

6 
 

  



   

7 
 

 

 

 

“What we know is a drop, what we don't know is an ocean.” 

Isaac Newton 

 



   

8 
 

 



Acknowledgements   

9 
 

ACKNOWLEDGEMENTS 

The research presented in this thesis was completed between December 2016 and June 2021 
under the supervision of Prof. Dr. Kurt E. Hersberger and Dr. Markus L. Lampert from the 
Pharmaceutical Care Research Group, Department of Pharmaceutical Sciences, at the 
University of Basel. It would not have been possible to realize this thesis without the people 
in my surrounding, who have supported and guided me these past years. 

First, I would like to express my deep and sincere gratitude to you Kurt E. Hersberger, you 
accepted me into your research group and enabled me to embark on my PhD journey in the 
first place. I would like to thank you for your guidance and support throughout the last years, 
your door was always open and I felt welcome to share my questions, concerns and ideas at 
any point in time. Your enthusiasm for pharmaceutical care in research, as well as in practice 
was inspiring to me and kept me engaged over the last few years. 

I am extremely grateful to you Dr. Markus L. Lampert, my direct supervisor, for your support 
and your helpful feedback. I continue to be impressed by your passion and your immense 
knowledge in clinical pharmacy and your interest to continue explore in this field. It motivated 
me to further expand my knowledge and start my FPH in clinical pharmacy. I would like to 
recognize the invaluable inputs I have received from you during the various stages of the 
research projects. Thank you for sharing your broad experience with me. 

My heartfelt appreciation also goes to you Dr. Fabienne Böni, for your tireless efforts in 
particular, at the beginning of the PhD, but also throughout the entire process. I could count 
on your very helpful and constructive inputs and insights. Working on the projects with you 
gave me the possibility to learn from your experience in research. 

I would also like thank the other members of my doctoral committee. I am very grateful to 
Prof. Dr. Christoph Meier, who assumed the role of the second supervisor. Thank you for 
going through the effort of participating in our yearly committee meetings and sharing your 
advice. Additionally, I extend my appreciation to Prof. Dr. David Schwappach for taking the 
time to read this thesis and accepting to be part of my doctoral committee as an external expert. 

A big and heartfelt MERCI to my dear colleagues − the PCRGler − that have accompanied me 
during the last years: Kurt E. Hersberger, Markus L. Lampert, Isabelle Arnet, Vera Bernhardt, 
Esther Spinatsch, Verena Renggli, Jean-Pierre Rothen, Fabienne Abt, Sandra Unfer-Grauwiler, 
Christine Spaar, Fabienne Böni, Markus Messerli, Samuel Allemann, Corina Metaxas, Dominik 
Stämpfli, Lea Brühwiler, Valerie Albert, Tamara L. Imfeld-Isenegger, Melanie Haag, Pascal 
Baumgartner, Chiara Jeiziner, Céline Stäuble, Fine Dietrich and Selina Barbati. I share 
countless memories with you all, I enjoyed every coffee and lunch break we took together. I 
will always remember the great time we had at conferences, team events, ski-weekends and 
other gatherings. 



Acknowledgements   

10 
 

I would like to pay my special regards to all the external collaborators of the projects presented 
in this thesis. In the “KIRSCH Project” my thank goes to Marco G. Ceppi, Christoph Rosen, 
Patrick E. Beeler, Simon Studer, and the pharmacy team of the cantonal hospital of Zug for 
your contributions to this project. Your inputs in the conceptualization, as well as your support 
during the analysis, and the collection of the data was indispensable for this project. Especially, 
I would like to thank you Patrick, for all the help you provided me with the R coding, I really 
learned a lot from you. I would also like to thank the pharmacists of the hospital of Thun, I 
appreciated the fruitful collaboration with Edith Hufschmid Thurnherr and Barbara Portner. 

A big thank you goes to the master students I had the pleasure of supervising − Noémie Felder, 
Roberto C. Cerone, and Alessandra Rittiner − for the conscientious work they accomplished 
during their master theses. 

I would like to extend my appreciation to Dr. Karen A. Maes, who supervised my master thesis 
when I was a pharmacy student. Karen, your motivation and positivity impressed me, you 
inspired me to pursue my PhD. 

I would also like to acknowledge Laura Wiles for proofreading this thesis, your spelling and 
grammar improvements, as well as your flexibility were of great help to me. 

I would like to recognize the invaluable support I received from my flat mates throughout the 
last years. My special thanks go to Gustavo, you never hesitated to offer your precious inputs; 
Basti, you constantly motivated me to be the best version of myself; and Marta, you kept me 
company during the many wearying hours of home office. 

My dear friends Rahel, Becci, Gabi, Tanja, Séverine, Jasmin, Christina and the “herti Chärn” 
please accept my profound gratitude for all the support you have provided me in the last 
years, you were the balance to my work life. Rahel, I truly cherish all our motivational coffee 
breaks, lunches, and dinners (especially those followed by a glass of gin). I am also grateful to 
the “herti Chärn”, you made Basel feel like home. 

Finally, I would like to extend my deepest and heartfelt gratefulness to my loving family. You 
were always there for me. I would not be where I am today without you, you are the source of 
my strength. 

 



Table of contents 

11 
 

TABLE OF CONTENTS 

Acknowledgements ............................................................................................................................. 9 

Table of Contents .............................................................................................................................. 11 

List of abbreviations ......................................................................................................................... 13 

Summary ............................................................................................................................................. 15 

General introduction ........................................................................................................................ 19 

Patient safety at transitions of care .................................................................................................. 19 

Transitions of care ......................................................................................................................... 19 

Drug-related problems .................................................................................................................. 20 

The pharmacist’s contribution to an improvement in patient safety ............................................... 22 

Pharmaceutical care ...................................................................................................................... 22 

Clinical pharmacy ......................................................................................................................... 22 

Pharmaceutical interventions ....................................................................................................... 23 

Guidelines .......................................................................................................................................... 27 

Rationale............................................................................................................................................ 29 

Goal and aims .................................................................................................................................... 30 

Thesis overview ................................................................................................................................. 31 

Projects ................................................................................................................................................ 33 

Part A Discharge management and the role of pharmacists ............................................................ 33 

A1 Clinical Pharmacy Activities in Swiss Hospitals: How Have They Evolved from 2013 to 
2017? ............................................................................................................................................. 33 

A2 Pharmaceutical discharge management: international guidelines and local implementation in 
Swiss hospitals .............................................................................................................................. 46 

A3 Synopsis of national and international recommendations for medication review at hospital 
discharge ........................................................................................................................................ 61 

Part B Pharmacists’ impact on drug-related problems at hospital discharge ................................... 71 

B1 Pattern of drug-related problems at hospital discharge in Switzerland .................................. 71 

B2 The impact of pharmacist-led medication reconciliation and interprofessional ward rounds on 
drug-related problems at hospital discharge .................................................................................. 80 

General discussion and conclusion ............................................................................................. 105 

Part A Discharge management and the role of pharmacists .......................................................... 105 

Part B Pharmacists’ impact on drug-related problems at hospital discharge ................................. 108 

Limitations ....................................................................................................................................... 113 



Table of contents 

12 
 

Conclusion ....................................................................................................................................... 114 

Outlook ............................................................................................................................................ 115 

References ......................................................................................................................................... 117 

Appendices ....................................................................................................................................... 127 

Appendix I Questionnaire – German Version .................................................................................. 128 

Appendix II Questionnaire – French Version ................................................................................... 135 

Appendix III Interview Guide ........................................................................................................... 142 

Appendix IV Ethics proposal ............................................................................................................ 145 

Appendix V Ethics approval ............................................................................................................. 153 

Curriculum Vitae ............................................................................................................................. 159 

 

 

 

  

 



List of abbreviations 

13 
 

LIST OF ABBREVIATIONS 

 

ASHP American Society of Health-System Pharmacists 
BPMH Best Possible Medication History 
CIRS Critical Incidence Reporting System 
CRM Crew Resource Management 
DRP Drug-Related Problem 
EAHP European Association of Hospital Pharmacists 
FIP International Pharmaceutical Federation 
GSASA Swiss Association of Public Health Administration and Hospital 

Pharmacists 
PCNE Pharmaceutical Care Network Europe 
PCP Primary Care Provider 
WHO World Health Organization 

 

 



   

14 
 



Summary    

15 
 

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 A1). 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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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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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 
filled 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 
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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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] 
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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 
Discharge planning 
Medication reconciliation 
Appointment scheduled 
before discharge 

Timely follow-up 
Timely PCP communication 
Follow-up telephone call 
Patient hotline 
Home visit 

Transition coach 
Patient-centered discharge 
instructions 
Provider continuity 

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 
review 

Medication 
history 

Patient 
interview 

Clinical 
data 

Type 1 simple Yes No No 
Type 2a 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) 
feasibility 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: 

• To give an overview of the implementation status of clinical pharmacy in Switzerland 
and its development in recent years  

• To depict the involvement of pharmacists in medication management at hospital 
discharge in Switzerland and to compare it to international guidelines 

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

• To describe the pattern of DRPs at hospital discharge 

• 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 

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. 

Pharmaceutical discharge 
management: international 
guidelines and local 
implementation in Swiss 
hospitals 
Published in Pharmacy 2021; 9: 33 

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. 

Synopsis of national and 
international recommendations 
for medication review at 
hospital discharge 
Draft of a short report 

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 

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. 

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

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. 
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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 A1). 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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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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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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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 
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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. 

 

 

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 10th revision 
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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 
of DRPs* 

Frequency of 
DRPs leading 
to changes in 
the discharge 
prescription 

 Number Number (%) 
1) Medication reconciliation problem at hospital 
 admission 

1.1 Incorrect medication recorded 
1.2 Omission of a medication 
1.3 Incorrect strength/dose recorded 

438 
 
114 
184 
140 

319 (72.8%) 
 
100 
105 
114 

2) Prescribing problem during the hospital stay or at 
discharge 

2.1 Incorrect or lack of substitution back to 
patient’s home medication 
2.2 No restart of medication that was paused 
during the hospital stay 
2.3 Missing/inappropriate dosage 
2.4 Missing/inappropriate therapy duration 
2.5 Medication not indicated or duplication 
2.6 Untreated indication 
2.7 No concordance with guideline or 
contraindication 
2.8 Interaction 
2.9 Adverse effect 
2.10 Medication not suitable or of limited 
suitability 
Missing subcategory 

1367 
 
136 
 
58 
 
409 
135 
182 
182 
46 
 
98 
29 
72 
 
20 

1012 (74.0%) 
 
127 
 
52 
 
304 
121 
116 
144 
22 
 
67 
14 
34 
 
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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Additional study material − overview of the classification system used for the documentation of 
DRPs 
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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 
findings 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., CLEOde [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 



General discussion and conclusion  Outlook 

116 
 

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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