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The Role of Biobanks in the Fight against COVID-19 Pandemic: 
The Portuguese Response

O Papel dos Biobancos na Luta contra a Pandemia de COVID-19: 
A Resposta Portuguesa
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INTRODUCTION
 The World Health Organisation (WHO) declared 
COVID-19 as a pandemic on the 11th of March 2020. Soon 
after, the Coronavirus Global Response1 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 
measures2 included early lockdown, the use of face masks 
and social distancing. However, these measures have led 
to ongoing dramatic economical, healthcare, and societal 
consequences.3–6 In comparison with COVID-19, the swine 
flu H1N1 pandemic in 20097 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-19.8 
 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 patients9,10 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.11

 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.12 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.13 
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A more comprehensive review of the biosafety measures is 
described in detail by Naeem et al.14

 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.15 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.9 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 consent16 
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.17 
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Table 1 – Type of sample and clinical data collection (adapted from18,19)

Sample type Function Testing type Data extraction
Storage 
temperature 
until testing

SOP

Sputum                                         
(from the lower respiratory 
tract) Determination of 

active pathogens 
i.e. viral presence 
and load

Nucleic Acid 
Amplification 
Tests (NAAT)

Confirms current 
SARS-CoV2 
infection

2 - 8 °C

Adopted from PHE, 
WHO, and  CDC

Nasopharyngeal & 
oropharyngeal swabs (from 
the upper respiratory tract)
Whole blood, Faeces, 
Urine, Saliva

Serum

Detection of IgM 
and IgG anti 
SARS-CoV2 
antibodies

Serology: 
Antibody based 
immunoassay

Overall infection/ 
immunity rates 
in a community

2 - 8 °C

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.

ACKNOWLEDGEMENTS
 The CHUPorto acknowledges all the team members 
of the NeuroCOVID - CHUPorto study at CHUP-ICBAS, 
IPATIMUP/i3S, and the University of Aveiro.
 The Biobanco-iMM CAML acknowledges all volunteers 

who helped with blood collections, donors and patients for 
providing blood samples and cooperation to make the cre-
ation of the COVID-19 collection possible. 
 The Comprehensive Health Biobank acknowledges all 
the volunteers who helped with the serology blood sample 
collection and the Task Force COVID-19 at CEDOC. 
 The Champalimaud Foundation Biobank acknowledges 
the members of the Molecular and Transgenic Tools (MTT) 
platform of the Champalimaud Foundation and all the vol-
unteers who participated in performing tests as part of the 
COVID-19 Taskforce. Also acknowledges the Comissão 
de Controlo de Infeção Hospitalar (CCIH) of the Champali-
maud Clinical Centre and all the nurses who helped with 
blood and nasopharyngeal swabs collection.

AUTHOR CONTRIBUTIONS
 SA, SD: conceived the content of the article, wrote, re-
viewed and edited the manuscript. 
 AA, MC, JMF, IF, BP, AC, JBA, AMR, AG, AD, IT, AL, CF, 
FM, JCS, RS, PP, MC, LM, HC: helped to draft and review 
the manuscript.
 All authors read and approved the final manuscript.

COMPETING INTERESTS
 None.

FUNDING SOURCES
 CHAIN Biobank: Fundação para a Ciência e Tecnologia 
(FCT) for CHRC funding -UID/04923/2020.
 CHUPorto: Fundação para a Ciência e Tecnologia 
(FCT) Grant nº 229 (Research 4 COVID-19).

ETHICAL CONSIDERATIONS
 Ethical committees of participating biobanks/hospital 
approved the collections and patients provided informed 
consent.

REFERENCES
1.  European Union. Coronavirus global response. 2020. [cited 2021 Dec 

12]. Available from: https://global-response.europa.eu/index_en.
2.  Santos Rutschman A. Portugalʼs response to COVID-19. 2020. [cited 

2022 Mar 30]. Available from: https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=3640061.

3.  Finsterer J, Scorza FA. Clinical and pathophysiologic spectrum of neuro-
COVID. Mol Neurobiol. 2021;58:3787-91. 

4.  Honigsbaum M, Krishnan L. Taking pandemic sequelae seriously: 
from the Russian influenza to COVID-19 long-haulers. Lancet. 
2020;396:1389-91. 

5.  Brodeur A, Gray D, Islam A, Bhuiyan S. A literature review of the 
economics of COVID-19. J Econ Surv. 2021;35:1007-44. 

6.  Singh V, Mishra V. Environmental impacts of coronavirus disease 2019 
(COVID-19). Bioresour Technol Rep. 2021;15:100744. 

7.  Piret J, Boivin G. Pandemics throughout history. Frontiers in microbiology. 
2021;11. 

8.  Wilder-Smith A. COVID-19 in comparison with other emerging viral 
diseases: risk of geographic spread via travel. Trop Dis Travel Med 
Vaccines. 2021;7:3.

9.  Puchois P, Miranda LB, van Gool A. Chapter 3. Introduction: The cardinal 
role of biobanks and human biospecimen collections in biomarker 
validation: issues impeding impact of biomarker research outcomes. 
In: Horvatovich P, Bischoff R, editors. Comprehensive Biomarker 
Discovery and Validation for Clinical Application. London: Royal Society 

of Chemistry; 2013. p.73-110. 
10.  Byrne JA, Carpenter J, Carter C, Phillips K, Braye S, Watson PH, et al. 

Building research support capacity across human health biobanks during 
the COVID-19 pandemic. Biomark Insights. 2021;16:117727192110241.

11.  Peeling RW, Boeras D, Wilder-Smith A, Sall A, Nkengasong J. Need for 
sustainable biobanking networks for COVID-19 and other diseases of 
epidemic potential. Lancet Infect Dis. 2020;20:e268-73.

12.  Parichehreh-Dizaji S, Haghpanah V. Biosafety guidelines for COVID-19 
specimens in biobanks. Biopreserv Bioban. 2020;18:587-91.

13.  Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of SARS-
CoV-2 in different types of clinical specimens. JAMA. 2020;323:1843-4. 

14.  Naeem W, Zeb H, Rashid MI. Laboratory biosafety measures of SARS-
CoV-2 at containment level 2 with particular reference to its more 
infective variants. Biosaf Health. 2022;4:11-4. 

15.  Tomlinson T, De Vries RG, Kim HM, Gordon L, Ryan KA, Krenz CD, et 
al. Effect of deliberation on the public’s attitudes toward consent policies 
for biobank research. Eur J Hum Genet. 2018;26:176–85. 

16.  Jahns R, Geiger J, Schlünder I, Strech D, Brumhard M, von Kielmansegg 
SG. Broad donor consent for human biobanks in Germany and Europe: 
a strategy to facilitate cross-border sharing and exchange of human 
biological materials and related data. J Lab Med. 2019;43: 291-9.

17.  ISS Working Group on Translational Research COVID-19. 
Recommendations for collection, transport and storage of COVID-19 
biological samples. Rome: Istituto Superiore di Sanità; 2020.



PE
R

SP
EC

TI
VA

Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                415

Abdulghani S, et al. Portuguese biobanks during COVID-19 pandemic, Acta Med Port 2022 Jun;35(6):411-415

18.  World Health Organization. Laboratory testing for coronavirus disease 
(COVID-19) in suspected human cases: interim guidance. Geneva: 
WHO; 2020.

19. European Centre for Disease Prevention and Control. Considerations for 
the use of saliva as sample material for COVID-19 testing. Stockholm: 
ECDC; 2021.


