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INTRODUCTION

The World Health Organisation (WHO) declared
COVID-19 as a pandemic on the 11" of March 2020. Soon
after, the Coronavirus Global Response' was initiated to
kick-start the rapid development and deployment of afford-
able diagnostics, and vaccines against COVID-19. Funda-
mental preventive measures were developed worldwide to
mitigate the spreading of COVID-19, and in Portugal these
measures? included early lockdown, the use of face masks
and social distancing. However, these measures have led
to ongoing dramatic economical, healthcare, and societal
consequences.®>* In comparison with COVID-19, the swine
flu HIN1 pandemic in 2009” was spread even more rap-
idly. However, it was associated with a much lower infection
fatality rate and was less driven by clustering effects and
mass gatherings than COVID-19.®

As the pandemic emerged all over the world, more
research was critically required to better understand the
mechanisms of SARS-CoV-2 infection and transmission, to
improve treatment protocols and characterization of long-
term phenotypes and individual susceptibility. Biobanks
have been instrumental in collecting, processing, storing
and providing high quality samples and clinical data from
symptomatic and asymptomatic patients®'® which are nec-
essary for COVID-19 diagnostic testing and vaccine devel-
opment, which followed a rigorous legal and ethical frame-
work that have fully respected the privacy of the participat-

ing patients. Such collections have been vital to understand
pathogen characteristics associated with virulence, replica-
tion and transmission dynamics of the SARS-CoV-2 virus.
The knowledge obtained during past outbreaks of other
infectious diseases has helped some countries to develop
a better strategy for biobanking during the COVID-19 pan-
demic."

In this perspective article, we aim to shed light on the
Portuguese biobanks experience during the COVID-19
pandemic.

Sample types and biosafety recommendations

All COVID-19 samples should be handled with precau-
tion in accordance with the recommendations and guide-
lines outlined by the World Health Organization, Public
Health England, and the European Centre for Disease Con-
trol and Prevention.? According to these guidelines, safety
measures must be taken when collecting, handling, and
storing COVID-19 samples. The handling and processing
of these samples should be carried out in laboratories able
to handle samples with biosafety level 2 (BSL-2) or higher
due to the associated infection risk. The content of the ac-
tive virus load varies depending on the type of sample col-
lected, for example, samples collected from the upper and
lower respiratory tract are considered highly infectious in
comparison with whole blood samples and its derivatives.'
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A more comprehensive review of the biosafety measures is
described in detail by Naeem et al.™

The most common COVID-19 sample types are listed in
Table 1 -Type of sample and clinical data collection

The Portuguese response

The National Biobank Infrastructure, Biobanco.pt, cre-
ated in 2019, is composed of eleven biobanks across Por-
tugal, which are directly linked with hospitals and academic
research institutes. Here, we only report on the biobanks
that had initiated a COVID-19 collection since the begin-
ning of the pandemic as highlighted in Table 2 - Biobanco.pt
members and their respective COVID-19 collections.

The Portuguese biobanks responded to the pandemic
by being actively involved with the collection, processing,
and storage of COVID-19 samples and worked rapidly to
adapt their informed consent to comply with the require-
ments imposed by the pandemic and their future use in
medical research.

Each biobank listed in Table 2 has its own informed
consent that was adapted for the COVID-19 collection. The
informed consent along with the collection protocol were
approved by the institutional ethics committee associated
with each biobank and data management and confidential-
ity were conducted in compliance with the National Com-
mission for Data Protection (CNPD).

COVID-19 challenges: ethical and legal issues for cur-
rent and future research

The International Society for Biological and Environ-
mental Repositories (ISBER) has defined informed consent
as “a process by which a biobank participant freely and
voluntarily confirms his/her willingness to participate in the
biobank, after having been informed of all aspects of the
research or future unspecified research that are relevant
to the decision to participate”. Informed consent is docu-
mented by means of a written, signed and dated consent

form." In this context, biobanks can either seek consent for
a specific study/line of research or often they opt to obtain
consent to collect biospecimens and relative data for future
research studies. Typically, sample collection involves mini-
mal physical risk to the participants. The actual risk, how-
ever, lies in the potential misuse of collected data and the
breach of privacy and/or confidentiality of the participants.
In addition to maintaining the quality of the collected
samples, it is equally important to uphold ethical, legal and
societal issues (ELSI). In this respect, public health ethics,
personal data protection, data sharing, consent protection
as well as compliance issues within international data shar-
ing procedures have gained urgency in COVID-19 research.
In 2020, the Biobanking and Biomolecular Resources Re-
search Infrastructure — European Research Infrastructure
Consortium (BBMRI-ERIC) ELSI Services & Research
department held a webinar to discuss consent given by
COVID-19 patients. It was noted that when consent is di-
rectly pursued by healthcare providers at the time of data
collection, the consent may be viewed as invalid by the
General Data Protection Regulation (GDPR) due to the vul-
nerability of the patients at that time and due to the imbal-
ance between the data controller and the data subject as
it is explained within the European Data Protection Board
(EDPB) “Guidelines on Consent” document.® The EDPB has
suggested that consent to non-interventional type research
would be legitimate if there was no pressure or threat of
disadvantage. However, there is no mention made by the
EDPB if the obtained consent may be affected by the sever-
ity of the patient’s condition as it may be unfeasible to obtain
the consent of a critically ill patient. Thus, broad consent'®
in these circumstances, may be used to avoid the strict re-
quirements of study-specific consents. The organizational
model adopted in Portuguese biobanks during the pandem-
ic, was similar to that of other European countries, where
the informed consent followed international standards."”

Table 1 — Type of sample and clinical data collection (adapted from°)

Storage

Sample type Function Testing type Data extraction temperature SOP
until testing

Sputum

(from the lower respiratory

tract) P

N h & aDstiS;mlgfht:)onesfs Nucleic Acid Confirms current

asopharyngea pathog Amplification SARS-CoV2 2-8°C

i.e. viral presence
and load

oropharyngeal swabs (from

. Tests (NAAT)
the upper respiratory tract)

Whole blood, Faeces,

Urine, Saliva
Detection of IgM .
and IgG anti ST
Serum SARS-CoV?2 Antlbody based
- immunoassay
antibodies

infection
Adopted from PHE,

WHO, and CDC

Overall infection/
immunity rates 2-8°C
in a community

PHE (Public Health England): Guidance and standard operating procedure COVID-19 virus testing in NHS laboratories, 2020.
WHO (World Health Organisation): Laboratory testing for coronavirus disease (COVID-19) in suspected human cases Interim guidance 19 March 2020.

(https://apps.who.int/iris/handle/10665/331501).
CDC (Centre for Disease Control and Prevention): CDC’s Diagnostic Test for COVID-19.
(https://www.cdc.gov/coronavirus/2019-ncov/lab/virus-requests)
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DISCUSSION AND CONCLUSION

The demand for high quality COVID-19 collections has
continued throughout the pandemic, which in turn has shed
light on the importance of biobanks in maintaining these
collections and their central role in the advancement of re-
search. However, prior to the pandemic, biobanks, in gen-
eral, suffered from a lack of collections exposure with some
collections not being used for years. Therefore, collabora-
tions and sample/data sharing are of utmost importance so
that researchers can advance their research. The impor-
tance of using the recommended standard operating proce-
dures when collecting, processing, and storing these valu-
able sample should also be highlighted. Creating a national
database for the COVID-19 collections is vital to increase
collaborations and sample/data sharing within Portugal,
which is not a member of the BBMRI-ERIC yet. Joining
BBMRI-ERIC has many advantages such as easy access
to high quality samples/ clinical data from biobanks around
Europe, harmonized guidelines for data and sample collec-
tion and access to knowledge on ethical, legal, and societal
issues.

Through biobanks, access to high quality collections will
undoubtedly provide a basis for future research regarding
the effectiveness of novel vaccines, which could, for ex-
ample, include a detailed characterization of the immune
profile (response) induced by a particular disease such as
COVID-19, and the effect that a vaccine has on such pro-
file, in a large cohort of healthy controls and patient sam-
ples. This is of obvious interest to the vast community of
researchers interested in immune responses, vaccine ef-
ficacy and biomarkers.
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