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Summary

AIM OF THE STUDY: This analysis provides a full national
overview of genetic research dossiers pertaining to clinical
and nonclinical trials, and to further-use research projects
submitted for approval to ethics committees in Switzerland
in 2018. It addresses the research type, medical field,
number of individuals or datasets involved, diagnostic lab-
oratories and data privacy, as well as the procedures fore-
seen for obtaining consent, communicating results, and
dealing with excess data and incidental findings. The
analysis results should constitute a basis for future dis-
cussions surrounding regulatory and ethical procedures
that govern genetic investigations in biomedical research
in Switzerland.

METHODS: All research dossiers approved by ethics
committees in 2018 were screened for genetic investiga-
tions. A sample of 122 dossiers were analysed in depth,
with regards to the frequency of genetic investigations,
overall purpose and number of human beings or datasets
included, in addition to the diagnostic categories and
methodologies that were employed. The number of genes,
biosample storage conditions and laboratory types con-
cerned were also recorded. The processes for obtaining
informed consent, communicating the results to the partic-
ipants and predetermined principles for handling inciden-
tal findings were analysed.

RESULTS: Genetic investigations were retrieved from 9%
of all research applications. The focus of most clinical
trials was pharmacogenetics, whereas research projects
of further use of data and/or biological material were most-
ly investigator-initiated and focused on basic genetic re-
search and multiple gene analysis. Overall, big datasets
(i.e., more than 100 or even 1000 sets) were included, es-
pecially in further-use research projects. Nongermline so-
matic genetic investigations were a large research field
in oncology (56%), whereas genetic germline testing was
mostly performed in neurology or psychiatry. In most cas-
es, numerous genes were analysed. Modern sequencing
techniques were employed, rendering excess genetic in-
formation nearly inevitable. Information regarding the stor-
age of genetic data was mostly lacking, whereas informa-

tion regarding the biosample storage was mostly provided.
Data protection and informed consent procedures aligned
with legal, regulatory and ethical standards. Procedures
for communicating genetic analysis results and incidental
findings to research participants were not predetermined
in most research protocols, and they were handled differ-
ently from informed consent and general consent forms.

CONCLUSIONS: This study overviewed the key dimen-
sions of regulatory and ethical assessments pertaining to
genetic investigations that are performed on human be-
ings as part of research projects in Switzerland. The da-
ta’s potential impact to shape the Federal Act on Human
Genetic Testing and the Human Research Act in the future
is also discussed. A direct transfer of standards for quality,
consultation and communication of genetic testing within
clinical genetic routines to genetic testing of human beings
in the research context is neither required nor appropriate.
It would bear a high risk of excluding patients and the
Swiss health system from seminal innovations in medicine
and life-science research.

Keywords: genetic investigation, sequencing, biomedical
research, bioethics, informed consent, data protection, in-
cidental findings

Introduction

Genetic analysis pertaining to human beings is now rou-
tinely carried out for diagnostic purposes in almost all
medical specialties. The outcome may inform treatment al-
location and genetic management. The amount of genetic
data thereby collected has rapidly increased over time,
partially through the widespread use of massive sequenc-
ing methods, which are modern, fast and cheap [1]. Inter-
national efforts such as the Human Genome Project and
the HapMap Project, combined with genome-wide associ-
ation and sequencing studies, have helped to identify more
than 60,000 genetic associations across thousands of hu-
man diseases and traits [2]. In addition, knowledge of the
causality between drug effects, drug safety profiles and ge-
netic predisposition (pharmacogenomics) is still evolving,
thus becoming increasingly useful to predict therapeutic
responses [3].
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Generally, the acquisition of genetic data, both in clinical
routine and research projects, is a sensitive topic that in-
volves ethical, legal and social issues (ELSI), all of which
could have a political impact. The results of genetic analy-
sis in clinical routine are verified by accredited laborato-
ries, which exhibit the highest possible standards of qual-
ity. In addition, genetic counselling is mandatory and
legally predetermined [4]. This ensures that clinical results
based on genetic analysis are valid and placed in the proper
context for each individual person. This legal aspect also
raises fundamental questions, such as whether genetic data
can still meet the requirements for confidentiality and data
protection, and whether anonymisation is still possible
when dealing with genetic data [5].

Outside of clinical routine, large amounts of genetic data
are being collected in biomedical research, with far-reach-
ing insights expected. All these research-derived data ad-
here to the well-defined procedures of regulatory and ethi-
cal approval [6]. The Swiss Federal Act on Human Genetic
Testing (HGTA) [4] was recently revised to address public
protection issues, such as avoiding direct-to-customer ge-
netic testing [7] and providing a revised definition of ge-
netic data, among other topics. The conduct of genetic
analysis in research projects involving humans currently
falls under the Human Research Act (HRA), not under the
HGTA. It is currently being discussed whether the HGTA
rules should also apply to genetic investigations performed
in research involving humans, in the same way as genetic
analysis conducted in clinical routine.

The current regulatory research framework does not in-
clude the fundamental standards of, for example, data qual-
ity, genetic counselling and informed consent procedures
by geneticists, which are mandatory when genetic
germline testing is performed in clinical routine. Whether
this is relevant to only very few cases or individuals un-
dergoing genetic investigations in research, or whether this
represents a critical imbalance in the protection of individ-
uals who undergo genetic testing is largely unknown, be-
cause the confidentiality of research protocols precludes
researchers, regulators, societies and politicians likewise to
obtain a broad overview of the amount and type of genet-
ic research investigations performed. The type of genetic
testing performed, the methodology used for data acquisi-
tion and the level of coding used, as well as the informed
consent procedure involved, are largely protected by con-
fidentiality contracts. According to the World Health Or-
ganization (WHO) [8], about 50% of clinical trials go un-
reported, leaving an incomplete and potentially misleading
picture of the research conducted in the public domain.

Here, we provide a comprehensive, national-level
overview of the type, amount, methodology and proce-
dures applied to genetic investigations in human research
projects. This research outcome may serve as a basis for
the rational assessment of the current ethical, regulatory
and legal framework; moreover, it may guide discussions
about potential adaptations in this vibrant field, which con-
cerns humans and their sensitive personal data.

Methods

Terminology concerning genetic analysis, genetic in-
vestigation and genetic testing
In accordance with article 3 of the Federal Act on Human
Genetic Testing (HGTA), genetic analysis in clinical rou-
tine refers to cytogenetic and molecular genetic analyses
aimed to determine hereditary characteristics of human ge-
netic material or those that are acquired during the em-
bryonic phase. This also includes all other laboratory tests
whose primary purpose is to provide such information
about genetic material. The term “genetic test”, which in-
cludes the research context, also encompasses genetic tests
that are carried out in a biomedical context, without being
subject to the HGTA. This includes, for example, the ge-
netic investigation of a tumour for which underlying so-
matic mutations are neither hereditary nor acquired during
the embryonic phase, but which have occurred during the
subject’s life [9]. However, there is a grey area in these de-
finitions because novel sequencing techniques also facili-
tate the discovery of inherited traits in tumour samples.

In this article, “genetic investigations” and “genetic test-
ing” are employed as synonyms. However, the term “ge-
netic analysis” refers to the genetics of clinical routine
within the HGTA context. The development of specific ge-
netic tests, if applicable, is discussed separately. The term
“research dossier” includes all the documents that were
submitted for ethical approval, including the protocol, pa-
tient information sheet and contract.

Data source and endpoints investigated
Since 1 January 2016, it has been mandatory for sponsors
and project leaders of Swiss research projects that fall un-
der the HRA to submit all applications to Swiss ethics
committees. This is executed through the centralised elec-
tronic submission portal, the Business Administration Sys-
tem for Ethical Committees (BASEC). swissethics is the
national umbrella organisation of the seven cantonal ethics
committees and operator of BASEC. Thus, on 11 June
2019, swissethics was mandated by the Federal Office of
Public Health (FOPH) to search BASEC in order to extract
and analyse research projects including genetic research
that were submitted to and approved by the ethics commit-
tees in 2018. This mandate authorises swissethics to pub-
lish the key results of this survey in a scientific journal. All
sponsors of and applicants to these research projects have
provided agreement to this review by submitting their ap-
plications through BASEC. None of the applicants made
use of their right to object.

As per the HRA, the applications can be differentiated into
three categories:

1. Clinical trials

These are research projects in which persons are
prospectively assigned to a health-related intervention
in order to investigate its effects on health or structure
and function of the human body. Clinical trials are
governed by the Clinical Trials Ordinance (ClinO).

2. Research projects involving persons

These are research projects in which biological mate-
rial is prospectively sampled or health-related person-

Original article Swiss Med Wkly. 2021;151:w20403

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”. No commercial reuse without permission - https://smw.ch/permissions

Page 2 of 9



al data are collected from a human being. These are
known as nonclinical trials, and they are typically con-
sidered as observational studies. These research pro-
jects are governed by chapter 2 of the Human Research
Ordinance (HRO).

3. Research projects involving the further use (FU) of da-
ta and/or biological material that have already been
collected for research purposes or clinical routine in
the past.

These research projects are governed by chapter 3 of
the HRO. This category further distinguishes between
projects in which participants’ informed consent or
general consent is obtained prior to conducting the re-
search project and those in which such informed con-
sent cannot be obtained for specific reasons. In the lat-
ter case, the ethics committee decides whether certain
specific legal conditions that are established by article
34 of the HRA are met, and whether the ethics com-
mittee can approve the project, if the requirements are
actually fulfilled. In this manuscript, this entire catego-
ry is referred to as further-use projects.

Research applications were analysed with regards to the
general frequency of genetic investigations, overall pur-
pose, number of research participants or data sets that were
included, and the diagnostic categories and methods that
were employed. We also recorded the number of genes that
were studied, the conditions for storage and retention of the
biosamples and genetic data, and the type of laboratories
or third parties that were involved. The processes involved
in the informed consent procedure, result communication
and handling of potential surplus information, i.e., inciden-
tal findings, were also analysed.

Study sample
Of the 2369 applications submitted to BASEC in 2018,
all were included in the analysis for the present study. Of
these, 537 applications were clinical trials. For research
projects involving human being and further-use projects
involving data and biological material, the BASEC sub-
mission procedure requires the applicant to directly state in
the submission document whether the project contains ge-
netic research. As a result, projects containing genetic re-
search could be directly extracted from the database. The
537 clinical trial protocols were screened for predefined
keywords that referred to genetic research or methodology.
These keywords included DNA, RNA, gene, geno-, mark-
er, code, transcription, translation, replication, and chro-
mosome. Most of the protocols were in English; when pro-
tocols were in French or German, the respective keywords
from the appropriate language were employed. There were
no protocols in Italian. Positive hits were then manually
analysed to determine whether genetic research involving
human beings was planned in each clinical trial. This
process identified overall 128 clinical trials containing ge-
netic investigations. Among these, the first 45 clinical tri-
als with genetic investigations, i.e., a sample of 35%, were
selected according to their submission date, and an in-
depth protocol analysis of the qualitative above-defined
endpoints was then performed on this sample.

In addition, the full analysis comprised all nonclinical tri-
als involving human beings (according to chapter 2, HRO),

nonclinical trials containing genetic investigations (with
17 out of 844 projects submitted from this category), and
all further-use research projects involving data and/or bio-
logical material containing genetic investigations (accord-
ing to chapter 3, HRO, with 60 out of 987 submitted in this
category).

Overall, 122 research applications were thus analysed in
detail, including 45 clinical trials, 17 research projects in-
volving human beings, and 60 research projects involving
further use of data and/or biological material.

Results

Frequency, characteristics and number of partici-
pants/data sets
Genetic investigations involving human beings were re-
trieved from 9% of all applications submitted to Swiss
ethics committees in 2018 (figure 1). Genetic investiga-
tions were mostly carried out in clinical trials: 128 appli-
cations out of 537 clinical trials, corresponding to 24%, in-
cluded genetic research. This was followed by further-use
research projects, with 60 applications out of 987 projects,
corresponding to 6.1%. Finally, there were 13 nonclinical
trials out of 844 projects overall, corresponding to only
1.5%. Genetic research within clinical trials was performed
in phase I (11%), phase I/II (8%), phase II (31%), phase III
(39%) and phase IV (11%) trials (data not shown).

Genetic investigations almost exclusively focused on the
nature or specific genetic aspects of the diseases investigat-
ed. Of all the clinical trials that included genetic research,
the regulatory sponsor was the pharmaceutical industry in
63% of trials, principal investigators in 31% and academic
institutions or foundations in 6%. Conversely, in nonclin-
ical trials according to chapter 2, HRO, and in further-use
research projects, principal investigators / project leaders
almost exclusively acted as sponsors or project leaders in
the regulatory sense (100% in observational research pro-
jects and 90% in further-use research projects; figure 2).

For participant/dataset analysis, patients and datasets that
were subject to genetic investigations were grouped into
three groups according to their number and size. These
were research projects involving 1–100, 101–1000 and
more than 1000 human beings or datasets. According to
the numbers provided in the trial protocols and BASEC ap-
plication forms, around 44,000 participants/datasets were
intended for analysis. Most often, clinical trials included
1–100 human beings (93% of protocols). In contrast, non-
clinical trials with persons or further-use projects mainly
included larger cohorts/datasets. For example, for further-
use projects, 55% of protocols included 101–1000 datasets,
and 5% even more than 1000 datasets (figure 3). It should
be noted that these numbers of datasets intended for analy-
sis were provided by the applicant during the submission
process. The actual number of participants enrolled or
datasets analysed in these investigations cannot be correct-
ly derived from these data. In 13% of applications, genetic
investigations were conducted on children and adolescents,
whereas no adults lacking capacity were included in the re-
search projects.
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The purpose of genetic research
Based on its overall purpose, genetic analysis was classi-
fied into four groups: (1) basic genetic research; (2) search
for known or unknown genetic biomarkers; (3) genetic
screening for already predetermined genes; (4) develop-
ment of genetic tests. In clinical trials, genetic research pri-
marily aimed to assess potential genetic biomarkers, par-
ticularly in pharmacogenetics, which accounted for 54%
of trials with genetic investigations. This was followed by
basic research (28%, data not shown). For further-use re-
search projects, basic research was the primary purpose,
with 85% of projects including genetic investigations, fol-
lowed by the development or assessment of genetic bio-
markers (13%). Overall, only 8% of all applications were
focused on genetic screening of well-known genes. Among
all the research protocols evaluated, none employed genet-
ic investigations with the aim of developing a specific ge-
netic test.

Diagnostic categories and methodology
Genetic research was mainly carried out in oncology
(56%). Somatic genetic testing, i.e., testing to investigate
genetic mutations that occurred after birth such as in tu-
mour cells, and germline genetic testing, i.e., testing to
examine inherited mutations, differ significantly and pro-
vide different information. Whereas germline mutations
are generally transferred to the offspring, somatic tumour
mutations provide information on tumour growth and ag-
gressiveness. However, the comparison between tumour
gene mutations and germline gene mutations may help bet-
ter understanding of both tumour development and pro-
gression. In oncology, almost all projects thus included
two analysis referring to somatic and germline tissue muta-
tions. As shown in table 1, genetic cancer-related research
was mainly carried out in the setting of haematological and
gynaecological malignancies, the latter primarily concern-
ing breast and ovarian cancers. Thoracic tumours were the
next most common, followed by urogenital and gastroin-

Figure 1: Distribution of genetic research in Switzerland in 2018. Overall, 2368 applications: 537 clinical trials, 844 research projects with per-
sons, 987 further-use research projects, 205 of which were genetic investigations including 128 clinical trials, 17 research projects with per-
sons and 60 further-use research projects

Figure 2: Distribution of sponsors/project leaders of clinical trials/research projectsBlue = clinical trials; green = research projects with per-
sons; red = further-use research projects using health-related personal data or biological material; IND = Industry; IIT = Investigator-initiated
trial; INS = Institutional sponsors = academia, foundations
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testinal malignancies. Other carcinomas were accounted
for 23% of overall oncological research. The proportion of
genetic research in benign tumours amounted to only 3%
of the sample assessed.

Genomic studies were exclusively focused on hereditary
germline genetic material and carried out in the nononco-
logical area (40% in total), with genetic research primarily
related to neurology and psychiatry (19% of nongermline
research; table 1). Next followed genetic research on either
healthy individuals or subjects affected by diseases per-

taining to pulmonology, dermatology and cardiology. The
group of other diseases was extremely heterogeneous and
also included very rare diseases. This group accounted for
a large proportion of the sample (47% of total germline
genetic projects). The considerable heterogeneity of this
group meant that further subgroups could not be analysed.

Conventional cytogenetics are no longer used in oncolog-
ical or nononcological research. Instead, the methods of
choice are molecular cytogenetics and sequencing meth-
ods for detecting mutations, deletions, inversions and oth-

Figure 3: Participants involved in genetic research.ClinO = clinical trials; HRO = research projects with persons; FU = further-use research
projects using health-related person data or biological material

Table 1: Diagnostic categories of oncological versus nononcological diseases.

Diagnosis ClinO (%)
n = 45

HRO (%)
n = 17

FU (%)
n = 60

Total (%)
n = 122

Malignant oncological 60.9 36.8 59.1 56.5

Haematology 14.3 0.0 25.6 18.9

Gynaecology 14.3 28.6 12.8 14.9

Thoracic 17.9 0.0 12.8 13.5

Gastroenterology 14.3 0.0 10.3 10.8

Urogenital 3.6 28.6 10.3 9.5

Neurology 14.3 0.0 2.6 6.8

Dermatology 3.6 14.3 0.0 2.7

Other carcinomas 17.9 28.6 25.6 23.0

Benign oncological 0.0 0.0 6.1 3.1

Nononcological 39.1 63.2 34.8 40.5

Neurology/psychiatry 16.7 16.7 21.7 18.9

Healthy volunteers 11.1 8.3 8.7 9.4

Pulmonology 16.7 8.3 0.0 7.5

Dermatology 11.1 8.3 4.3 7.5

Cardiology 0.0 16.7 0.0 3.8

Infectious diseases 0.0 8.3 4.3 3.8

Haematology 0.0 8.3 0.0 1.9

Others, including rare diseases 44.4 25.0 60.9 47.2

Total 100.0 100.0 100.0 100.0

ClinO = clinical trials; HRO = research projects with persons; FU = further use research projects using health-related person data or biological material Multiple mentions are
possible
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ers. Classic Sanger sequencing was only mentioned in two
individual research protocols, since next-generation whole
exome or whole genome sequencing methods have become
the standard.

The methodologies employed differed considerably be-
tween research projects. Commercially available kits that
cover a defined gene spectrum were most frequently used
to determine somatic tumour aberrations in oncological re-
search projects. For hereditary genetic testing, whole ex-
ome and whole genome sequencing with standard equip-
ment were usually employed in a potentially nonvalidated
manner.

The range of genes analysed and retention of biological
material
The number of genes examined in the research protocols
was classified according to three groups: few genes (1–10),
several genes (11–100) and many genes (over 100). In
total, 17% of protocols fell within the category of 1–10
genes, 21% fell within the category of 11–100 genes and
16% investigated more than 100 genes (data not shown).
Interestingly, 36% of the research protocols involving ge-
netic research failed to specify the number of genes or
amount of genetic information that was analysed.

Overall, 62% of genetic investigations in the analysed re-
search projects were carried out in dedicated research lab-
oratories focusing on research and not certified by the
FOPH [10]. Overall, 17% of genetic research testing is
conducted in pathology institutes, i.e., academic hospitals.
Only 5% of the research genetic testing is carried out in
specialised genetic laboratories that are certified by the
FOPH [10]. The latter are probably “hybrid laboratories”,
performing genetic analysis as a diagnostic tool for clinical
routine and in a research setting as well. In 16% of pro-
jects, no information was provided regarding the type of
diagnostic laboratory involved.

The retention and storage of biosamples used for these ge-
netic investigations followed different patterns in the clini-
cal trials, observational studies or further-use research pro-
jects. Most biological material that was retrieved within
clinical trials was stored abroad in central biobanks of in-
ternational pharmaceutical sponsors (54%), whereas bio-
logical material from observational projects and further-
use projects was stored in Switzerland in academic
research institutions (65% and 48%, respectively) or
pathology institutions (36% for further use).

Coding, data analysis and data storage
The data analysis of genetic research involving humans
was almost exclusively performed in a coded form (97%).
Only one research protocol specified that data had to be
anonymised before analysis. No genetic investigations
planned to use un-coded information. Extremely large
amounts of data were generated in individual research pro-
jects, including a project that created 1 terabyte of data per
tumour sample. Genetic investigations were directly car-
ried out by research staff from the associated institution in
65% of cases, whereas genetic investigations were to be
performed by external commercial providers in 29% of ap-
plications. The vast majority of research projects lacked
specific information regarding the ways in which data
would be stored after completing the research project (88%

of projects). Likewise, details about the format of genetic
data storage were not specified in almost all protocols,
including information related to raw data, base pair se-
quences, sequence variants and individual gene results.

Informed consent procedure
Research participants were informed about genetic investi-
gations in different ways. In most cases, participants were
informed about the genetic investigations being conducted
on their biosamples in the project’s informed consent form
(ICF) or in an additional specific informed consent form
(SICF), which acts as an addendum to the project’s ICF
(figure 4). In Switzerland, using project-unspecific general
consent is permitted for further-use research projects that
involve coded genetic data and/or biological material.
General consent was employed in 27% of further-use pro-
jects.

In a large fraction of the further-use projects analysed
(42%), the ethics committee approved using health-related
personal data and/or biological material with only partial
or a total absence of explicit participant consent. Many
projects had a mix of consent and no consent, which were
counted as projects without consent. Consequently, it is not
possible to precisely ascertain the number of genetic inves-
tigations that were conducted without consent, according
to the provisions of article 34 of the HRA.

In four approved clinical trials, no specific information
about the planned conduct of genetic investigations was
given to participants, according to the information provid-
ed in research applications. Genetic counselling by a med-
ical genetic specialist prior to the genetic analysis, which is
a standard procedure in clinical routine, was documented
in only four research protocols (3%).

Communicating results and incidental findings
For 55% of genetic investigations, there was an intention
to communicate the genetic research results to participants
(“you will be informed”), according to the information
provided in the ICF and the research protocol. Interest-
ingly, in clinical trials and nonclinical trials that involved
persons, results from the genetic investigations performed
were communicated in 84% and 71% of cases, respective-
ly. By contrast, further-use projects included plans to com-
municate results in 35% of cases.

The communication of potential incidental genetic find-
ings is an essential ethical issue. In general, it was more
commonly scheduled for projects to communicate than not
communicate incidental findings to participants, based on
the submitted dossiers. In 36% of cases, the ICF informed
participants that they would be contacted in the case of
potentially relevant incidental clinical findings, as based
on current knowledge. In about 10% of cases, the partici-
pant could decide whether s/he wanted to be informed or
not. In only 16% of cases, incidental findings were explic-
itly not communicated. About 20% of protocols for fur-
ther-use research projects did not obtain participants’ con-
sent; in these cases, the logistical or ethical reasons for
not communicating incidental findings are not applicable,
since re-contacting people was impossible, for example be-
cause research participants had already passed away. Over-
all, 8% of projects lacked information in the ICF and re-
search protocol, whereas incidental findings were excluded
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for methodological reasons in 10% of cases, such as only
a low number of specific genes being analysed by methods
that did not generate a relevant amount of excess genetic
information.

Discussion

Genetic research generates essential knowledge for science
and society, exerting a major impact on the future advance-
ment of biomedicine, personalised health and life science.
Ethical and legal issues such as consent procedures and
data security are of critical importance. Genetic analysis
in research differs fundamentally from diagnostic genetic
testing in clinical routine. Because of this diversity, differ-
ent definitions of genetic data in the HRA research context
on one hand, and clinical standard diagnostic procedures
under the HGTA on the other hand, are not only acceptable
but rather necessary. Genetic investigation within clini-
cal trials and genetics in further-use projects are very het-
erogenic and characterised by different patterns in project
leader, number of genes analysed, purpose of the project
and handling of incidental findings. In industry-sponsored
clinical trials, genetic investigation usually comprises a
targeted analysis of a small number of well-defined poten-
tial biomarkers for pharmacological interventions. In con-
trast, further-use projects that are initiated by researchers
or academic institutions explore genomic mechanisms or
investigate genetic variants based on a very large number
of genes and participants.

The current results indicate that genetic data protection
within research projects are usually compliant with the ap-
plicable provisions of national law and international guid-
ance documents, based on the dossier-provided informa-

tion. However, these documents do not specifically
regulate details of genetic data storage, i.e., whether genet-
ic data are stored per base pair sequence, gene variants or
genes, or other. It remains unclear whether the data pro-
tection level for genetic investigation-derived data in oth-
er countries, such as the United States (US) or Asia, is
comparable to that applied in Europe and Switzerland, or
whether it fulfils the Taipei Declaration criteria that focus
on the ethical principles pertaining to health databases and
biobanks [11]. Considering the amplification of individ-
ual genetic data that are currently available, as well as da-
ta storage and related risks, adequate data protection rules
should be applied worldwide in the near future.

Today, the high safety standards for clinical trial partic-
ipants, which have been achieved via regulatory efforts
over past decades, must be balanced against the additional
regulatory burden, with a negative impact on biomedical
research speed and effectiveness. At present, the regulatory
framework is already associated with increased drug de-
velopment times and decreased patient benefits, particu-
larly in medical fields such as oncology [12]. The current
national discussion designed to adapt the regulatory re-
quirements for somatic genetic investigations to the regula-
tory level of germline research should therefore be revisit-
ed. Most innovative drug developments, particularly those
pertaining to oncology and neurology research, currently
include genetic patient testing in clinical trials. The ratio-
nale behind this is the effort to design and develop innov-
ative medicinal products able to target those patients who
are most likely to benefit from them. Further increasing the
regulatory burden of such trials may result in a situation
where the proportion of Swiss patients within such glob-
al drug development projects is meant to further decrease.

Figure 4: Information procedures of participants in genetic research.ICF = informed consent form; SICF = specific informed consent form; GC
= general consent; Art 34 = no consent according to HRA article 34; NM = no mention of genetic testing in consent form; ClinO = clinical trials;
HRO = research projects with persons; FU = further-use research projects using health-related person data or biological material. Multiple
mentions are possible.
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Swiss patients are then more likely to be excluded from
having access to experimental next-generation drug treat-
ment options, while, similarly, Swiss clinical centres and
researchers are not permitted to participate in major med-
ical progress, especially regarding personalised “tailored”
drugs. The current results demonstrate that all germline
and nongermline research projects submitted to Swiss eth-
ical committees in 2018 would fall under such a strict ge-
netic research regulation. As a result, these research pro-
jects would be required to meet the particularly strict rules
pertaining to quality, informed consent, consultation and
communication that are currently applied to genetic diag-
nostic procedures performed outside of the research con-
text.

Genetic investigations in research are mainly not carried
out in laboratories accredited by the FOPH, with their re-
sults thus not validated. They are therefore exploratory in
nature and hypothesis-generating, as regards their exper-
imental nature. In the clinical setting, genetic results are
confirmed by means of a second independent method [13],
the latter generating a verified, definitive result. In ad-
dition, the diagnostic laboratories involved regularly un-
dergo internal and external quality control, resulting in
certification and regular recertification [14–16]. This gold
standard of routine clinical genetic analysis is not applied
to any of the evaluated research projects per protocol, but
the research protocols are not especially focused on the
quality expertise of research genetic laboratories. Indeed,
laboratories involved in genetic analysis in the research
context may have comparable quality standards – or even
superior methodology and experience in the field – al-
though they are not certified by the FOPH.

Regarding communication of genetic results and incidental
research findings, the main foci of researchers, participants
and other parties are quite distinct [17]. Significant dif-
ferences in communicating incidental findings to partici-
pants were observed, ranging from active communication
to no such communication, or leaving the decision to the
research participant. All these variants display limitations
with respect to an ethically adequate handling of the right
to either know or not to know [18, 19]. The American
College of Medical Genetics and Genomics (ACMG) pub-
lished a list of genes that are actionable; if one or more
variants of these genes are found incidentally (revised
2016 and 2019) [20, 21], this should thus be communicated
to the participant. These actionable variants according to
the ACMG list will not be detected accidentally in any fur-
ther-use project if the researchers are not actively look-
ing for these variants. Additionally, the vast majority of
variants identified in research projects are variants of un-
known significance (VOUS), especially in the absence of
good phenotypic information, family history and segrega-
tion, as is the case in the research setting compared to clin-
ical routine. The significance of VOUS regarding the im-
pact on individual health is, by definition, unknown. Some
gene variants are reclassified at a later time with regard to
their pathogenicity [22], rendering the context even more
complex. In summary, incidental findings in further-use
projects should often not be communicated to participants,
owing to their explorative nature and lack of a clear out-
come. These incidental findings are not validated and con-
firmed in a way that would be mandatory in clinical rou-

tine. Therefore, they may not be considered as real results
with corresponding validity.

In exceptional cases, such as when researchers explicitly
look for actionable genes, the social and ethical impact of
these findings may prove to be significant, not only for the
individuals themselves, but also for their relatives and off-
spring. The ELSI (ethical, legal and social issues) group of
the Swiss Personalised Health Network therefore suggest-
ed including a multidisciplinary Expert Panel Board that
takes part in the difficult decision-making process with re-
spect to communication or non-communication [23]. Al-
though this approach appears extremely useful, this board
should only be involved when actionable incidental find-
ings are expected owing to the specific nature of the re-
search project.

Concerning the informed consent procedure in genetic re-
search, it remains unclear how this is managed in daily
practice, and especially whether and what essential verbal
information is additionally provided. This significantly dif-
fers from the clinical setting, where careful genetic consul-
tation has been implemented as a procedure ensuring legal
and ethical standards [16]. The complexity of the writ-
ten and mutual informed consent process cannot simply
be addressed by changing the HRA, revising the informed
consent documents or providing general recommendations.
Every single personal situation is unique for the individual
and should be handled in its particular context. From the
authors’ point of view, oral information and counselling
conducted by an experienced genetic researcher should be
considered in the research context when actionable muta-
tions are expected.

At present, the HRA and HGTA provide the current legal
framework for genetic investigations in a research setting
and for genetic analysis in the medical setting. The current
different definitions of genetic data in both Acts and the as-
sociated different practices in research and routine should
be maintained. Further, there are practical aspects aimed
to avoid further regulatory burdens. Indeed, double quality
checks on genetic research data in FOPH-accredited labo-
ratories would hinder most current projects, given that the
additional benefit is unknown, and resources are lacking.

In summary, ethicists play a fundamental role ensuring that
the three HRA pillars, including the protection of dignity,
privacy and research participants’ health, are guaranteed at
all times, and that the participants’ risks are adequately bal-
anced. At the same time, the legal aspects in this very dy-
namic and changing field must be continuously assessed
and adapted to medical progress [24]. Transparency with
respect to research participants is probably the most essen-
tial step to build further trust in future biomedical genetic
research. The protection of the individual is the uppermost
priority, but it should not preclude the important progress
through research involving human beings.
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