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The ethics of research on stored biological samples: outcomes of a Workshop
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Abstract

Research is often conducted using laboratory samples and
data. The ethical issues that arise in a study involving residual
samples are considerably different from those arising in a
prospective study. Some of these ethical issues concern the risks
to confidentiality, individual autonomy, trust in and credibility of
the researcher or the research, commercialisation and even the
nomenclature involved.

We conducted a workshop at the 5" National Bioethics
Conference, 2014, in Bangalore to address some of these issues.
There were 35 participants and 3 moderators from the broad
fields of medicine, social sciences, bioethics and law. There was
general agreement about the need to obtain the approval of the
institutional ethics committee (IEC)for research on stored samples.
There was no consensus on when waivers could be allowed. What
emerged as the probable solution was the introduction of a form
of broad or expanded consent at the time of sample collection
primarily allowing for research, which could be referred to the IEC
when seeking its approval. Custodianship rather than ownership
by the facility housing the stored samples and medical data was
suggested. Patents and other legal arrangements were considered
the best for monetary benefit-sharing. The special feature of this
workshop was to bring together the human and social nuances
and the practical and legal angles of this area of great scientific
potential.

Introduction

Tissues removed from the human body for diagnostic or
therapeutic purposes are often stored for varying durations
or destroyed as per the regulatory guidelines governing good
laboratory practice (1-3). It is well established that stored
samples, along with their linked clinical data, are valuable
material for the advancement of medical knowledge and the
understanding of disease (4-7). However, the use of stored or
“residual” samples and linked data raises several questions
for researchers, laboratories and organisations housing such
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samples and for institutional ethics committee (IEC) members.
These are as follows.

1. Do such studies involve human participants or not (sample
vs person)? Is the IEC’s ethical approval mandatory for such
research?

2. Are there are any risks to the individuals whose surplus
samples or archived medical records are used for research?

3. In a stored repository, who owns the samples and data?
Who makes decisions on their use? Who is responsible?

4, Is informed consent from the contributor of the sample
required for such research? Is it always feasible?

5. Can an institution/laboratory/bio-repository transfer or sell
the samples or data in its possession to another institution
wishing to conduct research on them? What should the
policies and ethical norms determining this be?

The ethical differences between research with stored
samples and stored medical data versus other types
of research

1. In stored sample research, the purpose of research is not
always known at the time of the collection of the sample.
There is, therefore, (i) atime lag between the collection and
storage/subsequent use of the sample for research. Hence,
specific consent for research may not have been envisaged
(3). There is also (ii) adifference between the purpose of
the primary collection and storage (usually diagnostic
or for a specific research study, eg a clinical trial) and the
secondary or extended uses of samples and linked data for
research or new research studies (3,8,9).

2. The scale of participants’ involvement versus “non-
involvement” is another difference. Since there is no direct
contact with the person in research on stored samples,
doubts are raised about whether the participant is
involved at all and if there is a need to protect participants
(10). An analysis of the literature shows that the
nomenclature of the person reflects the perspective of the
researcher; “participant” seems to reflect an exaggerated
involvement,“source” seems impersonal and the dismissive
“donor” conveys one-way altruism; however, “contributor”
acknowledges and respects the person and the material
(8,11).

3. As for the scale of risk/harm to the participant, stemming
from the above, it is obvious that there is no direct
physical harm to the person as there is no direct contact.
However, there are the possible risks of psychological
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harm and also socioeconomic impact based on violations
of confidentiality and privacy (3,9,12). There is also
the possibility that the test results may be clinically
significant and “not intervening; even if only through
the communication of a test result, would amount to
potentially doing harm (maleficence).

Likely transfer of samples/data: To achieve the potential
outcome expected, pooling of data and larger sample sizes
may be required. With databases being more electronic
than physical, the storage facility is, in a sense, virtual and
hence, without borders and easily transferable (3,13). The
transfer of samples to other research locations may be
seen as necessary to better “exploit” samples/data (14).
In addition, to sustain the facility of storage and manage
resources, collaboration with multiple partners (academic
and commercial) across multiple sites occurs. This can be
many years after the original collection and is likely not
to have been envisaged when drawing up the consent
document. The motives of the new sites could be very
different from those of the primary site of collection and
storage, where the relationship with the contributor was
based on trust and credibility (15-18).

Potential of commercialisation: Multiple levels of
“exploitation” of the sample are possible, as in the case of
the “HelLa cell line"resulting from Henrietta Lacks’ cervical
tumour cells or the ‘Mo cell line’ resulting from John
Moore’s cancerous spleen cells (19,20). The questions of
who the owner of the material is, who should share the
benefits and whose rights need to be protected are what
make this area of research different from other research
(2,7,20,21).

Genetic and genomic studies: Collections of stored
biological samples and stored medical data are
increasingly being used for genetic research. New
concepts such as genetic privacy, genetic confidentiality
and “genetic exceptionalism” (arising from the uniqueness
of one’s genes)give rise to complexities that are greater
than in other kinds of research (3,7,22,23). Can a person’s
identity ever be removed from his genetic material?
Therefore, can genetic samples ever be anonymised?
The findings of genetic research may have a bearing on
not just the individual contributor of the sample but his/
her entire family and possibly, the ethnic/racial group he
/she comes from (12,21,22). Should the disclosure of the
findings to family members be mandatory if they are at
risk of disease? Would this compromise the autonomy of
the individual (12,24)?

Responsibility of storage/access/accountability of stored
samples and stored data, including databases: While
it is the contributor who is the ultimate “owner” of the
sample and the data, the ownership of the responsibility
of safeguarding his/her interests varies. In unregulated
scenarios in which there is no centralised biobank, the
responsibility and gate-keeping functions lie with the
original holding department, the individual investigator or
the medical records department of the institution. There
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may or may not be an IEC or a centralised bio-repository
ethics committee involved. This raises issues related to
the governance of the storage and research facilities
and systems of accountability beyond the timeframe of
individual projects (6,13,24). The concept of “research
governance bodies” is illustrated in the UK Biobank, which
is based on the principle of “stewardship”(20,25).

8. In India, an additional problem is the low level of health
literacy and the inability of the general public to distinguish
between treatment and research even in clinical trials, and
the idea of research on removed biological material has not
entered public consciousness (26).

The workshop

The objective of the workshop at the National Bioethics
Conference, December 2014, was to bring together those
dealing with stored samples in departments such as pathology
and microbiology, those using stored biological samples and
stored medical data for research purposes, and IEC members
whose role is to protect the interests of research subjects
and to collectively understand the challenges faced by these
groups and suggest how best to address these issues. The
authors of this paper were the facilitators of the workshop and
represented these three categories of people.

The entire workshop lasted two hours. The participants were
asked to fill in a proforma on their backgrounds, interests and
concerns with the topic. This was followed by a brief overview
of the potential of research on stored samples and the ethical
challenges experienced by a molecular biologist (author 2), a
pathologist and IEC member (author 3) and a social scientist
and IEC member (author 1). The participants were primarily
attendees of the National Bioethics Conference, 2014.The small
group discussions that followed centred around three sub-
topics and the participants joined the sub-groups voluntarily.

Participants’ profile

There were 35 participants, spanning the medical sciences,
social sciences, bioethics and law. Table 1 shows the type of
engagement of these participants in their disciplines.

Participants’ concerns with stored biological samples
-research and ethical issues

The analysis of the participants’ proformas reflected the
following concerns:

I.  Storage and retrieval of samples and medical records,
including conditions for storage, quality issues and the
duration for which storage was permitted

Il. The requirement for the patient’s consent for research
using the person’s stored sample and data, and whether
there were conditions for exemption or waiver of consent

lll. Transfer of samples, sharing of data, and sharing of benefit
and intellectual property matters.

The first two concerns were raised mainly by those dealing
with biological samples given for diagnostics but useful for
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Table 1: Profile of participants

Pathology Microbiology | Biochemistry | Public Others Total*
health | (medicine, social sciences, bioethics, law)
Teaching 9 5 1 1 4 20
Research 8 5 1 3 7 24
Clinical work 2 3 1 2 08
IEC members 3 1 1 7 12
Other (students, etc.) 2 1 2 1 3 09

*Total exceeds 35 as many individuals have multiple roles

Most participants dealt with tissue samples in the form of paraffin blocks and histopathology slides, followed by blood and its derivatives, such as serum, and
bacterial and fungal isolates. A few also mentioned clinical data linked with samples.

research (pathologists, microbiologists and biochemists),
while the third concern and the second, to some extent, were
expressed by IEC members who needed to grant approval
for such research. The concerns of basic scientists involved in
collaborative research fell in the third category.

The cross-cutting issue was the interpretation of the guidelines
and legal frameworks, and the contrasting and sometimes
contradictory stands of IEC members within a single IEC or
across IECs.

Agreements in and insights from small-group
discussions

The participants formed small sub-groups to discuss a cluster
of questions. Each group pooled their experiences and views
and differing perspectives before coming to a consensus that
was presented to the whole group. The following were the
insights gained.

Group 1: Is IEC approval necessary for stored sample research?
Why / Why not? What are the considerations and requirements for
approval?

Initially, while not everyone was convinced that IEC clearance
was required for research on stored biological samples, most
finally agreed that it was considering the present regulatory
context that mandates seeking of ethical approval prior to
accessing and using stored samples and data (27). In addition,
if the primary purpose of the sample being stored was
diagnosis, then the use of the stored material could possibly
leave nothing for the primary purpose; hence, as a safeguard,
IEC involvement would be required, to protect the patients’
interests. Again, if incidental findings emerged that had a direct
bearing on the prognosis of the person’s health, then it would
be necessary to inform the person. How could this be done
and would it be ethical to contact the person directly if the IEC
had not approved the research in the first place? In sum, the
researcher’s intrinsic bias or paternalistic attitude would be
balanced by a presumed “external unbiased” patient-centric
view.This group had mainly [EC members and those concerned
with ethics and regulatory matters.

Group 2: Is it necessary to obtain informed consent for research
with stored samples and stored medical data? Why/Why not? Are
there alternatives?

The group was diverse, with a mix of medical professionals
from diagnostic departments, social scientists and public
health professionals. They had difficulty arriving at a consensus
on when waivers could be allowed.

The primary argument put forward for the necessity of
informed consent was so that the person could be informed
about the change in purpose of the use of the samples
(diagnostic/treatment to research). The change in purpose also
signals a change in relationship (patient-doctor to subject-
researcher).

In addition, seeking consent acknowledged the person’s right
of refusal, respected the individual’s ownership of the tissue/
biological sample and respected his/her personhood. As one
said, “If we were to put ourselves into that person’s shoes, we
would want to know categorically what was being done with
one’s tissue.”

The primary argument for not requiring informed consent
from the individual was that the material was “waste” and “once
out of me, why should | care?” The supporting argument was
one of utility — once the blood was drawn or a tumour excised,
it no longer had any utility for that person; hence, there could
be no question of ownership or of benefit to that individual.
Another argument against so-called informed consent was
people’s limited understanding of the information conveyed
during the consent process, especially those from the low
socioeconomic strata in India. This, together with the way
informed consent is often obtained, made informed consent a
formality at best.

The middle ground was to understand the needs and concerns
of individuals and the practical issues of implementation. As
far as possible, at the time of collection, the possibility of long-
term storage and the potential purpose of storage should
be stated and discussed. This was not called “broad consent”
by the group, but it seemed to be implied. This consent
form could also include options such as, “Do you wish to be
informed about the specific research being conducted?” and,
“Do you wish to know the general findings of the research?”
If, for whatever reason, an individual was not convinced and
had some doubts or clearly stated his/her refusal of additional
storage or research, then this was to be noted and respected.
It was also emphasised that it was not a matter of how much
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information was conveyed but the way it was conveyed,
with the maximum importance being given to respecting
that person and his/her fears and doubts. As the social
scientists explained, “People in our context generally do not
have the culture of being asked, especially by a doctor who
is considered a demi-god, but it is our duty, as responsible
researchers, to make them understand.”

If consent was not obtained at the time of sample collection,
ie the research was on archival tissue and data, then the
necessary protection of identity and confidential information
should be ensured and approval from the IEC sought. The
inability to reach the individuals for consent should be
justified and conveyed to the IEC. This would be the case for
student research, in which such material is routinely used, for
studies on deceased individuals’ specimens and data, and for
retrospective epidemiological studies involving large numbers
where there is no commercialisation involved.

Group 3: Norms regarding storage of samples, transfer to other
locations, use by other researchers, buying and selling samples for
research

People with a legal background, clinicians and basic scientists
were the core of this group. While there was much debate over
the legal versus ethical concepts of “ownership’ “sample versus
data” and “research purpose and diagnostic purpose’ it was
finally considered reasonable to accept that patients owned
their sample as long as it was necessary for their diagnosis
or treatment. However, the group was unclear whether they
could still be considered “owners” after that point. Examples
from organ and blood donation were quoted here. It was felt
that the concept of “custodianship’ rather than “ownership’
was relevant for the organisation housing the stored samples.
The custodian was expected to abide by the laws of the land,
as well as national and international regulations. There was
a greater comfort if the custodian was an academic or not-
for-profit organisation which had as one of its objectives
the greater good of the public from which the samples were
received. The responsibility of the transfer of samples lay with
the custodian and transfer would have to take place according
to principles that had been laid down. The aspect of funding
and the lack of it and the dilemmas this raised for sustaining
the infrastructure required for storing the samples, data
optimisation and research were important factors.

The transfer of samples required a different understanding
in the present day and age, when a stored sample might
no longer be a physical specimen or tissue, but electronic,
genetic, molecular information which is stored on the cloud
and is hence very mobile and “without borders” “Controlling
this transfer is trickier than controlling the actual biological
material.” was how one basic scientist in this group put it.

Patenting was thought of as the best available legal option if
monetary benefits coming from commercialisation needed
to be distributed. The novel findings of most research studies
performed using human biological specimens are typically
published in peer-reviewed journals and not patented. While
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this leads to broader dissemination, many a time there is no
further development of the idea/procedure. Patenting permits
the licensing of the intellectual property to commercial entities
and the royalties from the licensing can be used to further the
causes supported by the organisations associated with the
bio-bank.However, for academic researchers and academic
institutions, publishing the data and putting them in the public
domain was considered best; “letting the entire world and
society at large exploit it as they see fit", were the words of
most academic researchers in this group.

Further ethical dilemmas

Not all matters could be tackled within the time available in
the workshop, and some relevant new areas were raised that
require more thought and investigation.

Are there some specific areas where stored samples and stored
data research are exempt from IEC clearance? For example, can
anonymised data be collected and used without consent to
predict trends in infectious diseases and can non-anonymised
data be collected without consent if this would prevent
significant harm to others? Certain guidelines like that of the
Nuffield Council for Bioethics have stated that waivers for
consent are possible and have to be sought from authorized
ethics committees (28, 29).

How far does the informed consent process provide respect
and accountability to the subjects in stored sample research?
Will more stringent regulations on informed consent really
uphold the ethical and legal rights of research subjects? Do
anthropological and similar studies give us any insights that
will make it possible to form a relationship of trust and mutual
respect?

Do the powers given to the IECs for the protection of the
participants’ interests make them paternalistic towards the
latter and hence, perpetuate a hierarchical attitude?

Does the custodian of the sample/data, viz the institution
housing this material, have a moral obligation to have
adequate funds and infrastructure to optimally store, maintain
quality and sustain research?

Under the Indian legal framework, what are the legal rights of
individuals who have supplied their biological material and
clinical data as samples for research?

Can patenting help in an equitable distribution of gains among
all the stakeholders? Can we develop a framework by which
this can be implemented?

Do we have adequate oversight and protection mechanisms
in the case of samples and medical records that do not exist in
the physical but electronic form, stored in the cloud?

It is clear from these workshop findings that a multidisciplinary
approach to understanding the ethical issues involved in
research with stored samples and stored data is beneficial and
may be essential. It also appears important that all samples
used for research and stored beyond a specified period come
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under a central regulatory facility, such as a bio-repository
ethics committee (25), which is able to address these complex
ethical issues.

Given the fact that clinical and epidemiological studies and
genetic research are often conducted on stored samples,
considerable thought needs to be given to the ethical
complexities involved. As science progresses and values
change, the ethical premises need to be revisited and revised,
if need be.
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