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Summary

A prominent 2014 series by The Lancet on “Increasing val-
ue, reducing waste in biomedical research” provided rec-
ommendations on how to optimise precious resources, in-
cluding in clinical research. Despite being ideally placed
to lead the movement in patient-oriented clinical research,
academia struggles to take corresponding measures and
find ways to evaluate their impact.
A decade ago, Swiss stakeholders established construc-
tive initiatives to improve the quality of clinical research,
including a national Clinical Trial Unit (CTU) Network, pre-
dominantly rooted in university hospitals. At the 10th an-
niversary of this network (2007–2017), we reflect on the
CTUs’ trajectory and review whether – and how – they
have been successful in improving the value of clinical re-
search conducted in Switzerland.
Anonymised surveys with involved clinical research stake-
holder institutions and CTU customers at university hos-
pitals suggest that the CTU Network has positively influ-
enced the quality of academic clinical research. Future
goals should include standardised education on Good
Clinical Practice; the establishing of an audit function; the
positioning of the network as an “entrance gate” for in-
ternational trials; and support for young scientists launch-
ing their careers. Although stakeholder feedback has been
very positive, praise does not constitute a standardised
measure of the actual impact of CTU services. Beyond
that, a broad understanding and practical guidance on
how to increase value in academic clinical research are
still lacking.
We conclude with ways forward, including “INcreasing
QUality In clinical Research” (INQUIRE), a comprehensive
framework for the practical assessment of quality in acad-
emia developed by the CTU Basel. INQUIRE, founded on
consensus across international and Swiss stakeholders,
outlines six key quality dimensions to be fulfilled study-
wide and is available for all relevant parties involved. IN-
QUIRE encourages academic institutions to adopt waste-
reducing strategies and strives to build an evidence-based
clinical research landscape in Switzerland, with national
and international influence.

Key words: clinical research, clinical trial unit, value, qual-
ity

Increasing value in academic clinical research:
a growing movement

As a major driving force of patient-oriented clinical re-
search, academic institutions are ideally placed to lead the
movement striving to increase value and reduce waste in
clinical research. Academia not only receives large pro-
portions of public funding [1, 2], but it also produces the
majority of scientific publications [3]. However, despite
significant investment in and improvement of infrastruc-
ture, training and methodological support [4, 5], the issues
raised by a 2014 series from The Lancet on “Increasing
value, reducing waste in biomedical research” [6–11] per-
sist [12–16]. The authors of The Lancet series provided
several recommendations on how to improve the system,
through (a) setting the right research priorities, (b) ensur-
ing sound research design, conduct, and analysis, (c) lob-
bying for more efficient research regulation, and (d) ensur-
ing accessibility and reporting of data and research results.
However, academic institutions in particular have been
slow in taking responsive measures [17]. Potential expla-
nations for this slow progress include a lack of both com-
mon academic policies and a definition of what constitutes
“good academic research”, across a complex ecosystem of
stakeholders and their agendas [17, 18].
Over a decade ago, the number of clinical research projects
being performed in Switzerland has been reported to drop
[19, 20]. The Swiss Federal Council identified underlying
causes for the decline in studies performed in Switzerland,
including factors such as the location of trials in countries
with facilitated recruitment, ostensibly new markets and
the increasing number of multinational studies [20, 21].
The involved stakeholders were concerned with weakness-
es in quality, rather than quantity, and so set in motion sev-
eral constructive initiatives intended to remedy the situa-
tion, and to improve the quality of Swiss clinical research
[22, 23].
As in other European countries [24], one of these initia-
tives was to establish clinical trial units (CTUs) as centres
of competence at each of the five existing Swiss universi-
ty hospitals and the St Gallen cantonal hospital, to support
the high-quality conduct of academic clinical studies. This
10th anniversary (2007 to 2017) marked a time to reflect
on their trajectory and to evaluate whether the CTUs have
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been successful in improving the value of clinical research
conducted in Switzerland.
In this review, we briefly describe the development of the
CTUs, providing a portrait of their decade-long efforts to
improve the quality of academically initiated clinical stud-
ies, evaluate their impact, and provide an outlook on pos-
sible future activities of the CTU Network to reduce in-
efficiencies and improve the value of clinical research in
Switzerland.

Ten years of clinical trial units: a success story

A decade ago, the Swiss National Science Foundation
(SNSF) laid the foundation for establishing CTUs at the
five university hospitals of Switzerland (in Basel, Bern,
Geneva, Lausanne and Zurich), as well as the St Gallen
cantonal hospital, with the aim of improving the quality
of Swiss academic clinical research projects. In 2016, the
Ente Ospedaliero Cantonale (cantonal hospital network)
and its CTU from Ticino, representing the Italian-speaking
clinical research community, joined the network as an as-
sociate member. Thus combined, this forms the largest na-
tional provider of services and education for the academ-
ic research force and engages more than 140 employees.
The CTUs partner not only with national funders, regula-
tory bodies and policy makers, but also with internation-
al initiatives such as the European Patients’ Academy on
Therapeutic Innovation (EUPATI) or the European Clinical
Research Infrastructures Network (ECRIN) [22, 25].
The primary aim was to improve the professionalism and
quality of research at their respective home institutions,
but the CTUs soon realised that for such improvement to
be sustainable, the national coordination of these local ini-
tiatives would be critical. This led to the establishment in
2009 of the Swiss Clinical Trial Organisation (SCTO) as
an umbrella organisation. Its objectives included: position-
ing Swiss clinical research competitively in the interna-
tional environment with respect to its innovation and qual-
ity; defining and promoting quality standards (via the de-
finition and implementation of internationally recognised
quality standards for the conduct of studies); fostering con-
tinued education and training coordination; and thereby fa-
cilitating national and international multicentre clinical re-
search [26]. Since 2013, the SCTO has been serving as
an independent institute housing the relevant expertise, re-
sources and structures to run as a lean, professional and
central organisation.

Current CTU activities to increase the quality
of academic clinical research

This section outlines the current CTU efforts underway to
enhance quality in academic clinical research in Switzer-
land. With the ground laid, we will then consider new ways
forward.

Study support according to harmonised quality stan-
dards
With the common aim of supporting quality throughout all
stages of a research project, the CTUs act as multidisci-
plinary study centres and provide specific services at each
study phase (see fig. 1). This includes, for example, asking
relevant research questions, using sound methodology, col-
lecting high-quality data, improving recruitment patterns,

and transparently disseminating study results. To assure
high-quality CTU services, all CTU employees – in addi-
tion to being selected on the basis of their expertise in their
respective fields – are continually trained according to the
newest standards and requirements of regulators, funders
and other institutions in the clinical research fields.

Continuing education and training of study staff
In addition to providing expert support, the CTU Network
has strengthened its role as the country’s key academic
provider of training in clinical research and, in so doing,
is also promoting well-trained, qualified personnel across
Switzerland. For example, the CTUs have developed dif-
ferent postgraduate programmes to best serve the different
needs of clinical research professionals, such as study
nurses and study coordinators, study managers and study
physicians, clinical monitors and clinical trial assistants.
The SCTO’s Education Working Group of the CTU Net-
work has compiled a comprehensive catalogue of training
and continuous education opportunities in clinical re-
search, thereby supporting the Federal Office of Public
Health in building a federal roadmap for developing and
nurturing the next generation of clinical researchers. Fur-
thermore, the SCTO Guidelines on Training and Education
in Clinical Research in Switzerland gives guidance as to
training requirements for different target audiences in clin-
ical research [27].

Building bridges between academia, industry, authori-
ties, and the public
Besides being actively involved in national activities relat-
ed to clinical research, the SCTO is recognised by other
European countries as a contact point and centre of exper-
tise in Switzerland. Because it participates in ECRIN, the
CTU Network benefits from access to research infrastruc-
tures across Europe and has provided services to sever-
al multinational trials and new calls falling under Horizon
2020. With its public awareness activities, the SCTO con-
tinues to be engaged in public dialogue on controversial is-
sues. This includes contributing to the organisation of pub-
lic seminars, the launch of the national EUPATI platform
and fostering contact with research groups and institutions
(such as universities and institutes of technology) in order
to facilitate a broader reach, “from bench to bedside”.

The impact of CTUs on the value of academic
research in Switzerland

For the above reasons, it is assumed that the CTUs have in-
deed contributed substantially to the quality of clinical re-
search in Switzerland. Nonetheless, there is an urgent need
for a systematic assessment of their impact. The first in-
dependent evaluation of all CTUs, initiated by the SCTO
in cooperation with Swissmedic, was completed in 2011.
In its final inspection report, Swissmedic rated three out of
six CTUs as “well-structured and -organised” [28]. Only
a year later, at the end of 2012, the CTUs had completed
all required improvement measures and thereby reached an
important milestone regarding harmonisation and continu-
ous quality improvement throughout the network.
Quantitative metrics of the number of services rendered
by the CTUs have climbed steadily over the past decade.
In 2016, the CTU Network provided more than 2600 ser-
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vices to over 270 clinical studies and trained over 3000
course participants [29]. These services are provided in ac-
cordance with harmonised quality standards, which were
jointly developed by the CTUs and the Swiss Group for
Clinical Cancer Research (Schweizerische Arbeitsgemein-
schaft für Klinische Krebsforschung). To this end, all
CTUs have committed to aligning their management sys-
tems in accordance with applicable national and interna-
tional regulatory requirements. These measures include:
the International Council for Harmonisation’s Good Clin-
ical Practice (ICH GCP); internationally acknowledged,
process-oriented standards for Quality Management Sys-
tems; information security management (compliant with
the International Organization for Standardization, ISO
27001); the Guidelines for Good Clinical Data Manage-
ment Practices (GCDMP); and certain other applicable
regulations.
As an additional milestone, the SCTO and the CTUs to-
gether developed Guidelines for Good Operational Prac-
tice, providing guidance on how to apply GCP in the aca-
demic setting [30]. In conjunction with other common
guidelines, such as the abovementioned GCDMP, the SC-
TO’s commitment to education and training, and a set of
common Standard Operating Procedures, these documents

ensure harmonised quality standards are the basis for im-
plementation at an operational level within each CTU.
In contrast to quantitative measures presented above, the
analysis of the network’s qualitative impact has proven
much more difficult. In 2015, von Niederhäusern et al. [22]
used the number of ethics committee “findings” in study
dossiers (indicating potential obstacles or weaknesses) as
a first measure, albeit an indirectly correlated one, for the
qualitative impact of the CTU Basel on study quality. The
study demonstrated that the substantial contribution to the
planning and conduct of studies, both academic and indus-
try-sponsored, had successfully decreased the number of
findings, which was interpreted as an indirect measure for
the increase of research quality.
In June 2017, looking back on their successful history, the
CTUs and the SCTO celebrated their ten-year anniversary
at a national symposium titled “How to increase the value
of academic clinical research in Switzerland” [31]. Sever-
al stakeholders were invited to share their thoughts on how
they – in collaboration with the system – could improve
the value of research. Additionally, the CTU Basel asked
stakeholders in a web-based survey to anonymously pro-
vide their rating on the Swiss CTUs’ resulting impact on
the quality of aspects that were of particular importance to
them (i.e., quality of submitted dossiers). The survey par-

Figure 1: The CTU services apply through all stages of a study.
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ticipants were asked to rate the CTUs’ impact on these as-
pects using a visual analogue scale (VAS) ranging from
0 (no impact at all) to 10 (maximum impact). Only two
of the participating institutions (ethics committees and
Swissmedic) provided more than three individual respons-
es and are therefore displayed in figures 2a and 2b.
Generally, the CTUs were found to have a positive impact
on the quality and completeness of study documents or
dossiers and on the reporting to the respective institutions.
This improvement is probably a result of an involvement
of CTUs in the preparation and submission of study doc-
uments, but also of better training of investigators as to
the requirements of study protocol and patient information
consent.
A range of suggestions were made as to how the CTUs
could improve their performance and impact yet further.
Both regulatory bodies and researchers recognised the pos-
itive impact of CTUs on the quality of submitted study
dossiers. Swissmedic and ethics committees offered sug-
gestions on how to further extend the support offered by

CTUs (e.g., reaching agreements with other service
providers, mandatory checking of study proposals prior
to submission, or enforcing good documentation practice).
However, researchers noted that cost posed a barrier, espe-
cially to young scientists. Suggestions made to overcome
the cost issue included allocating CTU start-up packages
for promising projects or facilitating access for young re-
searchers. A sample of six of these comments appear in
table 1.
For the national SCTO symposium held in June 2017, the
CTU Network conducted a web-based survey among its
customers – the clinical research force at all Swiss univer-
sity hospitals. The aim of the survey was to evaluate the
subjective impact of individual CTU services on the qual-
ity of a study in a particular research stage (from concept
to dissemination). A total of 155 CTU customers complet-
ed the anonymous survey (see table 2 for survey charac-
teristics), which was distributed through SurveyMonkey®

and, after completion, descriptively analysed (as total num-
bers, percentages, means or interquartile ranges, as applic-

Figure 2: A stakeholder survey on the impact of CTUs on the quality of Swiss-based research: responses from ethics committees and from
Swissmedic.A cross represents one answer of one member of (a) an ethics committee (a) or (b) Swissmedic, respectively, on a visual ana-
logue scale from 0 to 10 (0: no impact at all; 10: maximum impact).
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able) by the CTU Basel. The majority of survey partic-
ipants was made up of sponsor-investigators (35.5%) or
investigators (49.7%) who had performed a median num-
ber of six clinical studies by then. Half of the survey partic-
ipants had received services from the CTU Basel, followed
by customers of the CTU Zurich (17.4%). Survey partic-
ipants generally rated the positive influence of CTU ser-
vices on the quality of their study at 8/10 or higher (see fig.
3). The only service they rated slightly lower than other
services was the CTUs’ support with publications, which
is indeed not a focus in the CTUs’ portfolio. However, the
survey captures feedback only of researchers who have al-
ready collaborated with CTUs. The opinions of those who

have never used CTU services before are not represented.
To further develop and improve the CTU Network, we are
aware that it will be important to better understand the rea-
sons for not collaborating with the existing infrastructures.

Looking to the future: a framework to improve
value of academic clinical research

Although the feedback of stakeholders who are actively in-
volved with the CTUs has been very positive, praise does
not constitute a standardised measure of the actual impact
of CTU services on the quality of research. A lack of an
existing, common understanding of, and agreement on, the

Table 1: A selection of suggestions on improving CTUs, from anonymous evaluations.

Feedback supplied via anonymous evaluation Source of comment

Enforce good documentation practices in the framework of clinical trials (ALCOA principles: Attributable, Legible, Contemporane-
ous, Original and Accurate). [This includes] how to handle electronic health records, which are not accessible for monitoring pur-
poses … monitoring [is very often] based on printout-outs from health records: [indicating] the importance of “real” certified copies.

A staff member of Swissmedic

Try to get agreements with the hospital pharmacies to get reasonable prices for the preparation of investigator medicinal products
(IMP) according to Good Manufacturing Practice (GMP) for investigator-initiated trials. These prices are generally very high for
small budgets, but they cannot be avoided, because GMP is essential to guarantee the quality and safety of the IMP.

A staff member of Swissmedic

All research proposals should go obligatorily through a check/test by the CTUs, prior to their submission to the ethics committees. A member of an ethics committee

It would be great if young research group leaders … could benefit from a start-up “package” of CTU services. I understand that
the limiting factor is “Who pays for that?”, but maybe we can work out some solutions. The “winners” of such packages could be
selected on academic merit, e.g. number and quality of recent publications. It is great we have CTUs! They are here to stay!

Researcher

The CTU should be supportive of research. A distinction must be made between industry- and investigator-driven studies, and the
costs of services adapted accordingly.

Researcher

We need to facilitate access for young researchers [who are still at the stage of their careers of being] without and industrial [i.e.
industry-funded] budget.

Researcher

Note: These questions were anonymous responses to the question: “Do you have suggestions on how the CTU(s) could improve the impact their services have on the quality of
clinical research in the future?”

Table 2: Characteristics of CTU customer survey participants (n = 155) and the studies performed.

n (%)

All CTU customer survey participants 155 (100%)

Function

Sponsor-investigator 55 (35.5%)

Investigator 77 (49.7%)

Study nurse / Study coordinator 16 (10.3%)

Other 7 (4.5%)

CTU customer at …

CTU Basel 78 (41.9%)

CTU Bern 24 (12.9%)

CTU Geneva 8 (4.3%)

CTU Lausanne 25 (13.4%)

CTU St Gallen 24 (12.9%)

CTC Zurich 27 (14.5%)

Median number of clinical studies performed by survey participants (IQR) 6 (3, 15)

Total number of clinical studies performed 295 (100%)

Type of clinical studies performed

Clinical trials with medical products (HRA, ClinO) 74 (25.1%)

Clinical trials with a medical device (HRA, ClinO) 31 (10.5%)

Other clinical trials (HRA, ClinO) 80 (27.1%)

Clinical trials of transplant products, gene therapy, or clinical trials of genetically modified or pathogenic organisms (HRA, ClinO) 5 (1.7%)

Further use of biological material and health-related personal data for research (HRA, HRO) 24 (8.1%)

Research involving measures for sampling of biological material or collection of health-related personal data from persons (HRA, HRO) 43 (14.6%)

Studies with anonymous data (not under HRA) 38 (12.9%)

Research involving deceased persons, embryos, and foetuses from induced abortions and from spontaneous abortions including still-
births (HRA, HRO)

0 (0.0%)

Only the top three survey answers (ranked by number of respondents) are provided in figure 3, illustrated by the visual analogue scale. Ordinance on Clinical Trials in Human
Research (Clinical Trials Ordinance, ClinO): A legal framework to regulate: the requirements for the conduct of clinical trials; the relevant authorisation and notification procedures
for clinical trials; the duties and responsibilities of various bodies related to these procedures; and the registration of clinical trials and public access to the registry. Federal Act on
Research involving Human Beings (Human Research Act, HRA): A federal Act of 2011 to protect the dignity, privacy and health of human beings involved in research. Ordinance
on Human Research with the Exception of Clinical Trials (Human Research Ordinance, HRO): A legal framework to regulate the requirements for the conduct of human research
projects (with the exception of clinical trials); and the related authorisation and notification procedures. Interquartile Range (IQR): The interquartile range is defined as the differ-
ence between the upper quartile (the highest 25%) and the lower quartile (the lowest 25%) of a data set.
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cornerstones that frame good clinical research, and a sim-
ilar lack of practical guidance on how to enhance its val-
ue have been shown to inhibit efforts within the academic
system [32].
Based on this, the CTU Basel has created an initiative
to INcrease QUality In clinical REsearch (INQUIRE), de-
signed to facilitate adoption of waste-reducing strategies at
academic institutions. By applying a systematic survey of
quality definitions, concepts, and criteria in the medical lit-
erature and on stakeholder websites from 12 countries [32],
the CTU Basel, together with affiliated researchers, de-
veloped a comprehensive framework for clinical research
quality. They conducted four rounds of an online Delphi
process among seven stakeholder groups from 16 coun-
tries: patient organisations and representatives, academic
researchers/initiatives, medical faculties and CTUs, gov-
ernmental bodies, regulatory agencies, ethics committees,
the pharmaceutical industry, and funding agencies. Delphi

processes follow a structured communication technique
through which experts answer questionnaires and receive
an anonymised summary of all the experts' answers after
each round, including any reasons provided [33, 34]. Thus,
experts are encouraged to revise their earlier answers in
light of the replies of other members on their panel. It is
believed that during this process, the range of the answers
will become narrower and the group will converge towards
the “correct” answer.
In order to work in the national context, the INQUIRE
framework had also been circulated among relevant Swiss
stakeholder representatives. The Delphi process ultimately
then achieved consensus on the structure and content of
INQUIRE. INQUIRE addresses five study stages that were
agreed on by the stakeholders and are similar to the SCTO
study phases (concept, planning and feasibility, conduct,
analysis and interpretation, reporting and knowledge trans-
lation). Its quality dimensions are: (1) protection of par-

Figure 3: CTU customer survey responses regarding the impact of CTUs on the quality of the study performed (n = 155), by research
stage.The box spans the interquartile range of answers between 0 and 10; the thick vertical line represents the median. Whiskers indicate the
most extreme values lying within the box edge and 1.5 times the interquartile range.
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ticipants’ safety and rights, (2) relevance/patient-centred-
ness and involvement, (3) minimisation of bias (internal
validity), (4) precision (statistical validity), (5) transparen-
cy/access to data, and (6) generalisability (external valid-
ity) of study results. All six dimensions should ideally be
fulfilled at all stages of a study, from conceptualising a re-
search question to reporting the study’s results. Therefore,
for each dimension, specific quality questions were formu-
lated that are applicable to a particular study stage, and that
can be used as guidance when assessing the quality of a
study.
If all quality dimensions are covered, they will also ideally
interact with two quality promoters: infrastructure, and
sustainability and education. These promoters include an
additional set of factors that may enhance the quality di-
mensions. For example, having well trained, motivated,
and dedicated study staff on site is a prerequisite for high-
quality research (infrastructure). Furthermore, high-quality
study conduct becomes sustainable through educating,
supporting, and mentoring study professionals to continue
this practice (sustainability and education). In order to de-
velop practicable tools, both for researchers and the insti-
tutions assessing the quality of clinical research, INQUIRE
is being implemented at the Department of Clinical Re-
search in Basel, as of November 2017. It will soon also be
available for other CTUs, departments, academic institu-
tions, and researchers, as well as other stakeholder groups.
Once a harmonised quality assessment standard is applied
across Switzerland, it will be possible to evaluate the actual
impact of CTUs – and other service providers – on clinical
research quality.
After the SCTO symposium, at which the INQUIRE con-
cept was presented, the SCTO and affiliated institutions are
now discussing a roadmap on how to implement the frame-

work in academic practice (see fig. 4). Additionally, the
SCTO continues to raise awareness on the discussion about
research waste and value among its members, researchers,
and the public.

Closing remarks

The vast sums of public investment in academic clinical re-
search have significantly influenced how clinical research
quality is perceived by all major stakeholder groups. Fu-
ture efforts should be made to quantify more objectively
the impact of the CTU Network on defined value indica-
tors. The consensus-based INQUIRE framework may be
used as practical guide to operationalising the concept of
value within the CTU Network. Activities to operationalise
INQUIRE were underway at the national and local level,
as of early 2018. They should ideally result in the devel-
opment of standardised instruments that allow sources of
inefficiency to be addressed and propose valid academic
solutions. These instruments should build on and comple-
ment already existing tools and be integrated with method-
ological research projects, challenging their contribution to
improve value and reduce waste. In a subsequent step, such
an approach could be adapted by other key stakeholders in
clinical research, thereby promoting an evidence-based re-
search landscape in Switzerland.
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Figure 4: Roadmap on increasing value in Swiss academic clinical research.1 The CTU Network and SCTO actively support the design, plan-
ning, and conduct of investigator-initiated studies that apply for the SNSF’s call for investigator-initiated clinical trials [35]. Integrating perfor-
mance measures would facilitate a subsequent assessment of the CTU Network’s impact on the success of supported studies.2 The SCTO
Platforms are centres of excellence to provide support on specific areas of expertise, e.g. data management, statistics and methodology, and
education and training, and are hosted by different CTUs.
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