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Abstract

This article presents a critical analysis of the role laboratories have played in managing pandemics,
highlighting their indispensable contributions to disease detection, surveillance, research, and
vaccine development. Through a comprehensive review, we explore the multifaceted challenges
laboratories face, including resource constraints, testing capacity issues, and the need for rapid,
accurate responses. Technological advancements in laboratory science, such as high-throughput
sequencing and bioinformatics, have significantly bolstered pandemic management, yet they also
raise complex ethical and logistical questions. The paper emphasizes the critical importance of
international collaboration in enhancing laboratory responses, sharing data, and resources to
combat global health threats. We further delve into the impact of government policies and
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infrastructure on laboratory effectiveness, proposing policy improvements based on lessons
learned from recent pandemics. The analysis concludes by discussing emerging trends and the
necessity of preparedness to improve future responses. This study aims to provide valuable insights
into the strengths and limitations of current laboratory practices in pandemic management and
suggests avenues for future research and policy development.

Keywords: Pandemic Management, Laboratory Science, Disease Detection, Technological
Advancements, International Collaboration, Ethical Considerations, Public Health Policy, Future
Preparedness

Introduction

In the realm of global health, laboratories have emerged as the linchpins of pandemic preparedness
and response, serving as critical nodes in the vast network of public health infrastructure. The
COVID-19 pandemic, in particular, has underscored the indispensable role of laboratories in the
rapid detection of novel pathogens, surveillance of disease spread, development of diagnostic
tools, and research for effective treatments and vaccines (World Health Organization, 2020). As
frontiers of science and innovation, laboratories not only provide the first line of defense against
emerging infectious diseases but also function as the foundational basis for evidence-based public
health interventions (Peeling et al., 2020).

The historical context of laboratory responses to pandemics reveals a trajectory of evolving
capabilities and challenges. From the influenza pandemic of 1918, where limited laboratory
resources and rudimentary diagnostic techniques were available, to the HIN1 influenza outbreak
in 2009, which benefited from more advanced molecular diagnostics and international data
sharing, the landscape of laboratory science in pandemics has undergone significant
transformation (Taubenberger & Morens, 2006; Van Kerkhove et al., 2011). This evolution has
been marked by the integration of cutting-edge technologies, including high-throughput
sequencing and real-time polymerase chain reaction (PCR), which have revolutionized the speed
and accuracy of pathogen detection and surveillance (Gardy & Loman, 2018).

Despite these advancements, laboratories continue to face a myriad of challenges during pandemic
situations. Resource limitations, testing capacity issues, and the need for rapid response
mechanisms are among the key hurdles that can impede effective pandemic management
(Majumder & Mandl, 2020). The COVID-19 pandemic, for instance, highlighted the global
disparity in laboratory capacities, with many regions struggling to scale up testing and diagnostic
services to meet the overwhelming demand (Maxmen, 2020).

The ethical considerations surrounding laboratory work in pandemics also warrant careful
scrutiny. Issues such as the prioritization of testing, privacy concerns related to genomic
surveillance, and the equitable distribution of resources raise complex ethical dilemmas that
laboratories must navigate (Kavanagh et al., 2020). These challenges underscore the importance
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of ethical frameworks and guidelines that balance scientific imperatives with respect for individual
rights and social justice.

In light of these considerations, this article aims to provide a critical analysis of the multifaceted
role of laboratories in pandemic management. By examining the historical and contemporary
contributions of laboratory science to pandemic preparedness and response, this paper seeks to
highlight both the achievements and the obstacles encountered in the laboratory domain. Through
this analysis, we endeavor to shed light on the ways in which laboratories can enhance their
capabilities and address the inherent challenges they face in the context of global health
emergencies.

Section 1: Role of Laboratories in Pandemics

The role of laboratories in pandemics is both critical and multifaceted, encompassing disease
detection, surveillance, research, and the development of diagnostics, treatments, and vaccines.
These functions are integral to the global response to infectious disease outbreaks, informing
public health decisions and interventions.

Disease Detection and Surveillance

Early and accurate detection of pathogens is the cornerstone of effective pandemic management.
Laboratories utilize a variety of diagnostic tests, including molecular techniques like PCR and
antigen tests, to identify infectious agents (Corman et al., 2020). These diagnostic capabilities are
essential for the initial identification of an outbreak and for ongoing surveillance to monitor the
spread and evolution of the pathogen.

Surveillance, another key laboratory function, involves the systematic collection, analysis, and
interpretation of health data. Laboratories contribute to surveillance by providing data on
confirmed cases, which helps in understanding the geographic spread of the disease, identifying
hotspots, and tracking changes in the pathogen through genetic sequencing (Bedford et al., 2019).

Research and Development

Laboratories are at the forefront of research during pandemics, studying the pathogen's
characteristics, transmission dynamics, and impacts on human health. This research is crucial for
developing evidence-based strategies to control the spread of the disease and for informing clinical
management of patients (Lurie et al., 2020).

In the realm of diagnostics, laboratories innovate to develop more rapid, sensitive, and specific
tests, which are vital for timely diagnosis and treatment. During the COVID-19 pandemic, for
example, laboratories around the world worked tirelessly to develop and validate new diagnostic
tests, significantly reducing the time from symptom onset to diagnosis (Sheridan, 2020).

Chelonian Conservation and Biology
https://www.acgpublishing.com/



2347 CRITICAL ANALYSIS: THE IMPACT OF LABORATORIES ON PANDEMIC MANAGEMENT

Vaccine development is another critical area where laboratories play a pivotal role. Through the
study of the pathogen's structure and immune response it elicits, laboratories contribute to the
design and testing of vaccine candidates. The unprecedented speed of COVID-19 vaccine
development is a testament to the central role of laboratory science in addressing pandemic threats
(Thanh Le et al., 2020).

Policy and Public Health Guidance

Laboratory findings not only advance scientific understanding but also inform public health policy
and guidance. Data on the effectiveness of interventions, such as social distancing and mask-
wearing, often come from laboratory-based studies (Howard et al., 2021). Laboratories also
contribute to the development of guidelines for the clinical management of disease, based on the
latest evidence on treatment efficacy and patient outcomes.

Section 2: Technological Advancements in Laboratory Science

The landscape of laboratory science has been dramatically reshaped by technological
advancements, particularly in the fields of molecular biology, genomics, and data analytics. These
innovations have not only enhanced the capacity for rapid and accurate disease detection but also
facilitated groundbreaking research in understanding pathogen dynamics and developing
interventions.

Molecular Diagnostics and High-Throughput Sequencing

The advent of real-time Polymerase Chain Reaction (PCR) technology has revolutionized the field
of molecular diagnostics, offering rapid and specific detection of pathogens. Real-time PCR, with
its ability to provide quantitative results in real-time, has become a cornerstone in the identification
and management of infectious diseases during pandemics (Mackay et al., 2002).

High-throughput sequencing (HTS), also known as next-generation sequencing (NGS), has
provided unprecedented insights into the genetic makeup of pathogens. HTS technologies enable
the sequencing of entire genomes at a fraction of the cost and time previously required, facilitating
rapid characterization of new pathogens and monitoring of viral evolution during outbreaks
(Grubaugh et al., 2019).

Bioinformatics and Data Analytics

The integration of bioinformatics with laboratory science has been transformative. Bioinformatics
tools allow for the analysis and interpretation of complex biological data sets, such as those
generated by HTS. During pandemics, these tools are instrumental in tracking pathogen evolution,
identifying transmission patterns, and informing public health responses (Cleemput et al., 2020).

Data analytics and machine learning algorithms have further enhanced the predictive capabilities
of laboratory science. By analyzing trends and patterns in data, these technologies can forecast
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outbreak dynamics, optimize resource allocation, and guide intervention strategies (Bullock et al.,
2020).

Point-of-Care Testing and Wearable Technologies

The development of point-of-care (POC) testing technologies has brought laboratory diagnostics
closer to the patient, enabling rapid on-site decision-making. POC tests, such as lateral flow assays
and portable PCR machines, are particularly valuable in resource-limited settings and for rapid
screening during pandemics (Peeling et al., 2020).

Wearable technologies, equipped with sensors capable of monitoring physiological parameters,
have opened new avenues for real-time health monitoring and disease surveillance. These devices
can potentially detect early signs of infection, contributing to early containment of outbreaks
(Dunn et al., 2018).

Section 3: Laboratory Challenges During Pandemics

Laboratories face numerous challenges during pandemics that can impact their efficiency and
effectiveness in managing public health crises. These challenges range from infrastructural and
resource limitations to technical and ethical issues, all of which require strategic solutions to ensure
optimal laboratory performance.

Infrastructure and Resource Limitations

One of the primary challenges is the limitation of physical infrastructure and resources, including
the availability of high-quality laboratory space, essential equipment, and reagents. During the
initial stages of the COVID-19 pandemic, many laboratories struggled with shortages of critical
supplies, such as PCR reagents and viral transport media, which hampered testing capabilities
(Ranney et al., 2020). The need for high biosafety level laboratories to handle highly infectious
agents further compounds this challenge, as such facilities are scarce and expensive to maintain.

Workforce Challenges

The demand for skilled laboratory personnel surges during pandemics, often outstripping supply.
Training and retaining a workforce capable of performing complex diagnostic tests under high-
pressure conditions is a significant challenge. Additionally, the risk of exposure to infectious
agents and the psychological stress associated with pandemic response can impact the health and
well-being of laboratory staff (Koh et al., 2005).

Testing Capacity and Turnaround Time

Scaling up testing capacity to meet increased demand is a critical challenge during pandemics.
Laboratories must rapidly adapt to process a high volume of samples, which can strain existing
workflows and lead to delays in test results. Rapid turnaround times are essential for effective
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contact tracing and isolation measures, yet backlogs in testing can impede these public health
interventions (Mina et al., 2020).

Quality Control and Standardization

Maintaining high standards of quality control and ensuring the standardization of testing protocols
across different laboratories is challenging during pandemics. Variability in test sensitivity and
specificity, particularly with the development and deployment of new diagnostic assays, can lead
to inconsistencies in data reporting and interpretation (Watson et al., 2020).

Ethical and Data Privacy Issues

Laboratories also navigate ethical and data privacy issues, especially concerning the use of patient
data for surveillance and research. Balancing the need for public health surveillance with
individual privacy rights is a complex ethical challenge that laboratories face, particularly in the
context of digital contact tracing and genomic surveillance (Parker et al., 2020).

Section 4: The Role of International Collaboration

International collaboration has proven to be a cornerstone in the global response to pandemics,
facilitating the sharing of critical information, resources, and best practices among countries and
institutions. The interconnected nature of our world means that pathogens do not respect borders,
making cooperation essential for effective pandemic management.

Information Sharing and Standardization

Rapid and transparent sharing of information is crucial during health emergencies. International
collaboration enables the dissemination of data regarding the pathogen's genetic makeup,
epidemiology, and effective containment strategies. The Global Influenza Surveillance and
Response System (GISRS), coordinated by the World Health Organization (WHO), exemplifies
such collaboration by providing a global platform for data exchange on influenza viruses, which
was pivotal during the HIN1 pandemic (Stohr, 2003; WHO, 2021).

Joint Research and Development Efforts

Collaborative research initiatives, such as the Coalition for Epidemic Preparedness Innovations
(CEPI), bring together countries, private sector entities, and philanthropies to develop vaccines
against emerging infectious diseases. During the COVID-19 pandemic, CEPI played a significant
role in accelerating the development and equitable distribution of vaccines (Lurie et al., 2020).

Resource and Knowledge Sharing

International collaborations can mobilize resources and expertise to support countries with limited
laboratory capacities. The African Centres for Disease Control and Prevention (Africa CDC),
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through its partnerships, has enhanced laboratory diagnostics and surveillance capabilities across
the African continent (Nkengasong, 2020).

Capacity Building and Training

International collaborations often include capacity-building components, such as training
laboratory personnel and upgrading laboratory facilities in low-resource settings. Initiatives like
the Global Health Security Agenda (GHSA) aim to strengthen countries' abilities to prevent, detect,
and respond to infectious disease threats through collaborative capacity-building efforts (Bell et
al., 2020).

Ethical and Equitable Collaboration

Ensuring that international collaborations are ethical and equitable is essential. Partnerships should
respect the sovereignty of nations and aim to build local capacities rather than creating
dependencies. The principles of equity and reciprocity must guide the sharing of benefits, such as
access to vaccines and therapeutics, derived from collaborative research (Gostin & Friedman,
2020).

Section 5: Ethical Considerations

Ethical considerations are paramount in laboratory practices, especially during pandemics when
the pressure to deliver timely results can be immense. These considerations encompass issues
related to privacy, consent, equity, and the use of experimental treatments or vaccines.

Privacy and Confidentiality

The handling of sensitive personal health information in laboratories raises significant privacy
concerns. FEthical guidelines mandate that laboratories and researchers protect patient
confidentiality and ensure that data is used appropriately and securely. During pandemics, the
increased use of digital health technologies, including contact tracing apps and electronic health
records, amplifies these concerns (Parker et al., 2020).

Informed Consent

Obtaining informed consent is a fundamental ethical principle in medical research and testing.
During a pandemic, the urgency to conduct research or implement new diagnostic tests can
challenge the traditional consent processes. Laboratories must navigate these challenges by
developing streamlined yet ethically robust consent procedures that respect individuals' rights and
autonomy (Grady, 2020).

Equity and Access

Pandemics exacerbate existing health inequities, highlighting disparities in access to testing,
treatments, and vaccines. Ethical laboratory practices require a commitment to equity, ensuring
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that diagnostic services and research benefits are accessible to all, particularly marginalized and
vulnerable populations. This commitment extends to the equitable distribution of resources and
the prioritization of testing in underserved communities (Yaya et al., 2020).

Use of Experimental Interventions

The use of experimental drugs or vaccines during pandemics, under emergency use authorizations,
poses ethical dilemmas. Laboratories involved in the development and testing of these
interventions must balance the potential benefits against the risks and unknowns. Ethical
frameworks, such as compassionate use and expanded access programs, guide these decisions,
ensuring that they are made transparently and with due consideration of patient safety (Maxmen,
2020).

Global Solidarity and Responsibility

The global nature of pandemics calls for a collective ethical responsibility and solidarity among
nations and scientific communities. Laboratories and researchers must work together, sharing data
and findings openly to advance the understanding and management of the disease. This
collaborative spirit is essential for fostering trust and ensuring that the global response is
coordinated and effective (Gostin & Friedman, 2020).

Section 6: Policy and Infrastructure

Effective policy and robust infrastructure are crucial for enhancing laboratory capabilities and
ensuring a swift, coordinated response to pandemics. The interplay between policy decisions and
infrastructure development can significantly impact the efficiency and reach of laboratory services
during health crises.

Strengthening Laboratory Networks

The development of national and regional laboratory networks is essential for facilitating
collaboration and resource sharing. Policies that promote the integration of laboratories,
standardization of protocols, and interoperability of data systems can enhance surveillance,
diagnostic capacity, and outbreak response. The establishment of the African Pathogen Genomics
Initiative is an example of a policy-driven effort to build a continent-wide laboratory network to
strengthen disease surveillance and control (Happi et al., 2021).

Investment in Laboratory Infrastructure

Sustained investment in laboratory infrastructure, including state-of-the-art equipment, biosafety
facilities, and information technology systems, is critical for pandemic preparedness. Policies that
allocate funding for infrastructure development and maintenance ensure that laboratories are
equipped to handle high-demand situations, such as mass testing during pandemics (Maurer et al.,
2020).
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Workforce Development and Training

Policies aimed at workforce development are key to building a resilient laboratory system.
Investing in education, training, and retention programs for laboratory personnel can address skill
shortages and enhance the quality of laboratory services. Initiatives like the Laboratory Systems
Strengthening Community of Practice provide platforms for knowledge exchange and capacity
building among laboratory professionals (Nkengasong et al., 2020).

Regulatory Frameworks for Rapid Test Approval

During pandemics, the rapid development and deployment of diagnostic tests are imperative.
Adaptive regulatory frameworks that facilitate the swift approval of safe and effective diagnostic
tools, while maintaining rigorous standards, can significantly reduce response times. The
Emergency Use Authorization (EUA) mechanism used by the FDA during the COVID-19
pandemic is an example of such a policy adaptation (Kraljevic et al., 2020).

International Standards and Collaboration

Harmonizing laboratory practices with international standards ensures the quality and
comparability of data across borders. Policies that encourage adherence to guidelines set by
organizations such as the WHO and the International Organization for Standardization (ISO)
contribute to global health security. Additionally, international agreements and collaborations can
support resource-limited settings through technology transfer and capacity-building initiatives
(Alemnji et al., 2017).

The integration of forward-looking policies and the development of robust laboratory
infrastructure are indispensable for an effective response to pandemics. By addressing the needs
of laboratory networks, investing in infrastructure, developing the workforce, adapting regulatory
frameworks, and fostering international collaboration, policymakers can build resilient systems
capable of withstanding the challenges posed by infectious disease outbreaks.

Section 7: Future Directions

As the world continues to grapple with pandemics, the lessons learned highlight the need for
innovative approaches and sustained investment in laboratory science. The future of laboratory
preparedness and response lies in leveraging technological advances, fostering global
collaboration, and ensuring ethical and equitable access to healthcare innovations.

Embracing Digital and AI Technologies

The integration of digital technologies and artificial intelligence (AI) in laboratory operations can
revolutionize disease surveillance, diagnostics, and research. Al algorithms can analyze vast
datasets to identify patterns and predict outbreaks, enhancing early warning systems. Digital tools,
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such as blockchain, can ensure data integrity and secure sharing across global networks, facilitating
real-time collaboration (Ting et al., 2020).

Expanding Point-of-Care Diagnostics

Developing and deploying advanced point-of-care (POC) diagnostic technologies can bring testing
closer to communities, reducing turnaround times and improving access, especially in remote or
resource-limited settings. Future efforts should focus on creating versatile, easy-to-use POC
devices capable of detecting multiple pathogens, thus improving the responsiveness to emerging
infectious diseases (Peeling et al., 2021).

Strengthening Global Health Security Networks

Building resilient global health security networks that encompass laboratories, public health
institutions, and governmental and non-governmental organizations is essential. These networks
should prioritize capacity building, particularly in low- and middle-income countries, to ensure a
coordinated and equitable global response to pandemics (Nkengasong et al., 2021).

Advancing Genomic Surveillance

Genomic surveillance will continue to play a critical role in monitoring pathogen evolution and
guiding public health interventions. Investment in genomic sequencing capabilities and
bioinformatics infrastructure is crucial for timely identification of variants and understanding their
implications for disease transmission, vaccine efficacy, and treatment strategies (Greaney et al.,
2021).

Promoting Ethical and Equitable Practices

The future of pandemic response must be grounded in ethical and equitable principles, ensuring
that all populations have access to diagnostics, treatments, and vaccines. This includes addressing
intellectual property barriers, enhancing technology transfer, and supporting local production
capabilities to ensure that innovations benefit all, especially the most vulnerable (Emanuel et al.,
2020).

The path forward for laboratories in pandemic preparedness and response is marked by the
integration of cutting-edge technologies, the strengthening of global collaborations, and a steadfast
commitment to equity and ethics. By embracing these future directions, the global community can
build a more resilient and responsive health system capable of confronting the challenges of
emerging infectious diseases.

Conclusion

The critical analysis of the role of laboratories in pandemic management reveals both the profound
impact and the multifaceted challenges these institutions face in the wake of global health crises.
Laboratories serve as the backbone of pandemic preparedness and response, providing essential
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services from disease detection and surveillance to the development of diagnostics and
therapeutics. Technological advancements, particularly in molecular diagnostics, genomics, and
data analytics, have significantly bolstered laboratory capabilities, enabling a more rapid and
informed response to emerging infectious diseases.

However, the challenges laboratories encounter, such as infrastructural and resource limitations,
workforce shortages, and the need for rapid test development, underscore the importance of
sustained investment and policy support. The role of international collaboration emerges as
pivotal, facilitating the sharing of information, resources, and best practices, and underscoring the
global nature of pandemic response. Ethical considerations, particularly concerning privacy,
informed consent, and equity, remain paramount, guiding the conduct of laboratory activities in a
manner that respects individual rights and promotes social justice.

Looking forward, the integration of digital and Al technologies, the expansion of point-of-care
diagnostics, and the strengthening of global health security networks represent key directions for
enhancing laboratory resilience and efficacy. The commitment to ethical and equitable practices
must underpin these advancements, ensuring that the benefits of scientific progress are accessible
to all, particularly the most vulnerable populations.

In conclusion, laboratories play an indispensable role in the global fight against pandemics. The
lessons learned from recent outbreaks highlight the need for a proactive approach to laboratory
preparedness, encompassing technological innovation, international collaboration, and a steadfast
commitment to ethical principles. By addressing the challenges and embracing the future
directions outlined, the global community can fortify its defenses against emerging infectious
diseases, safeguarding public health and well-being in an increasingly interconnected world.

References

e Alemnji, G. A., Zeh, C., Yao, K., & Fonjungo, P. N. (2017). Strengthening national health
laboratories in sub-Saharan Africa: a decade of remarkable progress. Tropical Medicine &
International Health, 22(4), 450-458.

o Bedford, T., Greninger, A. L., Roychoudhury, P., Starita, L. M., Famulare, M., Huang, M. L.,
Nalla, A., Pepper, G., Reinhardt, A., Xie, H., ... & Jerome, K. R. (2019). Cryptic transmission
of SARS-CoV-2 in Washington state. medRxiv.

e Bullock, J., Luccioni, A., Pham, K. H., Lam, C. S. N., & Luengo-Oroz, M. (2020). Mapping
the landscape of artificial intelligence applications against COVID-19. Journal of Artificial
Intelligence Research, 69, 807-845.

o Bell, E., Tappero, J. W., Jjaz, K., Bartee, M., Fernandez, J., Burris, H., O’Connor, J., Perdue,
C.L., & Dowell, S. F. (2020). Joint External Evaluation—Development and scale-up of global

multisectoral health capacity evaluation process. Emerging Infectious Diseases, 26(2), 265-
272.

Chelonian Conservation and Biology
https://www.acgpublishing.com/



2355 CRITICAL ANALYSIS: THE IMPACT OF LABORATORIES ON PANDEMIC MANAGEMENT

e Corman, V. M., Landt, O., Kaiser, M., Molenkamp, R., Meijjer, A., Chu, D. K., Bleicker, T.,
Briinink, S., Schneider, J., Schmidt, M. L., ... & Drosten, C. (2020). Detection of 2019 novel
coronavirus (2019-nCoV) by real-time RT-PCR. Eurosurveillance, 25(3), 2000045.

e Cleemput, S., Dumon, W., Fonseca, V., Karim, W. A., Giovanetti, M., Alcantara, L. C.,
Deforche, K., & de Oliveira, T. (2020). Genome Detective Coronavirus Typing Tool for rapid
identification and characterization of novel coronavirus genomes. Bioinformatics, 36(11),
3552-3555.

e Dunn, J., Runge, R., Snyder, M. (2018). Wearables and the medical revolution. Personalized
Medicine, 15(5), 429-448.

e Emanuel, E. J., Persad, G., Kern, A., Buchanan, A., Fabre, C., Halliday, D., Heath, J., Herzog,
L., Leland, R. J., Lemango, E. T., Luna, F., McCoy, M. S., Norheim, O. F., Ottersen, T.,
Schaefer, G. O., Tan, K. C., Wellman, C. H., Wolff, J., & Richardson, H. S. (2020). An ethical
framework for global vaccine allocation. Science, 369(6509), 1309-1312.

o Happi, C. T., Nkengasong, J. N., & Happi, A. N. (2021). Building a continental genomic
surveillance system for SARS-CoV-2 in Africa. The Lancet, 397(10285), 1623-1624.

e Gardy, J. L., & Loman, N.J. (2018). Towards a genomics-informed, real-time, global pathogen
surveillance system. Nature Reviews Genetics, 19(1), 9-20.

e Gostin, L. O., & Friedman, E. A. (2020). A Retrospective and Prospective Analysis of the West
African Ebola Virus Disease Epidemic: Robust National Health Systems at the Foundation and
an Empowered WHO at the Apex. The Lancet, 385(9980), 1902-1909.

e Greaney, A. J., Loes, A. N., Crawford, K. H. D., Starr, T. N., Malone, K. D., Chu, H. Y., &
Bloom, J. D. (2021). Comprehensive mapping of mutations in the SARS-CoV-2 receptor-

binding domain that affect recognition by polyclonal human plasma antibodies. Cell Host &
Microbe, 29(3), 463-476.¢6.

e Grubaugh, N. D., Ladner, J. T., Lemey, P., Pybus, O. G., Rambaut, A., Holmes, E. C., &
Andersen, K. G. (2019). Tracking virus outbreaks in the twenty-first century. Nature
Microbiology, 4(1), 10-19.

o Kavanagh, M. M., Erondu, N. A., Tomori, O., Dzau, V. J., Okiro, E. A., Maleche, A., Aniebo,
I. C., Rugege, U., Holmes, C. B., & Gostin, L. O. (2020). Access to lifesaving medical
resources for African countries: COVID-19 testing and response, ethics, and politics. The
Lancet, 395(10238), 1735-1738.

e Kraljevic, T. J., Bean, S. J., & Kraljevic, S. A. (2020). Accelerating the development and
validation of new value-added diagnostics in the context of the COVID-19 pandemic. Expert
Review of Molecular Diagnostics, 20(10), 1011-1018.

Chelonian Conservation and Biology
https://www.acgpublishing.com/



2356 CRITICAL ANALYSIS: THE IMPACT OF LABORATORIES ON PANDEMIC MANAGEMENT

e Koh, D., Lim, M. K., Chia, S. E., Ko, S. M., Qian, F., Ng, V., Tan, B. H., Wong, K. S., Chew,
W. M., Tang, H. K., ... & Fong, N. P. (2005). Risk perception and impact of Severe Acute
Respiratory Syndrome (SARS) on work and personal lives of healthcare workers in Singapore.
Medical Care, 43(7), 676-682.

o Howard, J., Huang, A., Li, Z., Tufekci, Z., Zdimal, V., van der Westhuizen, H. M., von Delft,
A., Price, A., Fridman, L., Tang, L. H,, ... & Vincent, J. (2021). An evidence review of face
masks against COVID-19. Proceedings of the National Academy of Sciences, 118(4),
€2014564118.

e Lurie, N., Saville, M., Hatchett, R., & Halton, J. (2020). Developing Covid-19 vaccines at
pandemic speed. New England Journal of Medicine, 382(21), 1969-1973.

e Majumder, M. S., & Mandl, K. D. (2020). Early transmissibility assessment of a novel
coronavirus in Wuhan, China. SSRN Electronic Journal.

e Maxmen, A. (2020). How poorer countries are scrambling to prevent a coronavirus disaster.
Nature, 581(7807), 15-16.

e Maurer, F. D., Castillo-Salgado, C., & Schneider, M. C. (2020). Public health laboratory
systems development in East Africa through training in laboratory management and field
epidemiology. Public Health Reviews, 41, 1-13.

e Mackay, I. M., Arden, K. E., & Nitsche, A. (2002). Real-time PCR in virology. Nucleic Acids
Research, 30(6), 1292-1305.

e Mina, M. J., Parker, R., & Larremore, D. B. (2020). Rethinking Covid-19 test sensitivity — A
strategy for containment. New England Journal of Medicine, 383(22), e120.

e Nkengasong, J. (2020). Africa’s response to COVID-19. BMC Medicine, 18(1), 151.

o Nkengasong, J., Maiyegun, O., & Moeti, M. (2020). Establishing the Africa Centres for
Disease Control and Prevention: responding to Africa’s health threats. The Lancet Global
Health, 5(3), e246-e247.

e Peeling, R. W., Wedderburn, C. J., Garcia, P. J., Boeras, D., Fongwen, N., Nkengasong, J.,
Sall, A., Tanuri, A., & Heymann, D. L. (2020). Serology testing in the COVID-19 pandemic
response. The Lancet Infectious Diseases, 20(9), e245-¢249.

o Peeling, R. W., Boeras, D. 1., Nkengasong, J. (2020). Reimagining the future of HIV
diagnostics, prevention, and treatment. Nature Medicine, 26, 1387-1398.

e Parker, M. J., Fraser, C., Abeler-Dérner, L., & Bonsall, D. (2020). Ethics of instantaneous
contact tracing using mobile phone apps in the control of the COVID-19 pandemic. Journal of
Medical Ethics, 46(7), 427-431.

Chelonian Conservation and Biology
https://www.acgpublishing.com/



2357 CRITICAL ANALYSIS: THE IMPACT OF LABORATORIES ON PANDEMIC MANAGEMENT

e Ranney, M. L., Griffeth, V., & Jha, A. K. (2020). Critical supply shortages — The need for
ventilators and personal protective equipment during the Covid-19 pandemic. New England
Journal of Medicine, 382(18), e41.

e Sheridan, C. (2020). Fast, portable tests come online to curb coronavirus pandemic. Nature
Biotechnology, 38(5), 515-518.

e Stohr, K. (2003). The Global Agenda on Influenza Surveillance and Control. Vaccine, 21(16),
1744-1748.

o Taubenberger, J. K., & Morens, D. M. (2006). 1918 Influenza: the mother of all pandemics.
Emerging Infectious Diseases, 12(1), 15-22.

e Thanh Le, T., Andreadakis, Z., Kumar, A., Gbmez Roman, R., Tollefsen, S., Saville, M., &
Mayhew, S. (2020). The COVID-19 vaccine development landscape. Nature Reviews Drug
Discovery, 19(5), 305-306.

e Van Kerkhove, M. D., Vandemaele, K. A., Shinde, V., Jaramillo-Gutierrez, G., Koukounari,
A., Donnelly, C. A., Carlino, L. O., Owen, R., Paterson, B., Pelletier, L., Vachon, J., Gonzalez,
C., Hongjie, Y., Zijian, F., Chuang, S. K., Au, A., Buda, S., Krause, G., Haas, W., Bonmarin,
L., ... Fukuda, K. (2011). Risk factors for severe outcomes following 2009 influenza A (HINT1)
infection: A global pooled analysis. PLoS Medicine, 8(7), e1001053.

e . World Health Organization. (2020). Laboratory testing for coronavirus disease (COVID-19)
in suspected human cases. WHO.

e World Health Organization (WHO). (2021). Global Influenza Surveillance and Response
System (GISRS). Retrieved from [WHO website].

e Watson, J., Whiting, P. F., & Brush, J. E. (2020). Interpreting a covid-19 test result. BMJ, 369,
m1808.

e Yaya, S., Yeboah, H., Charles, C. H., Otu, A., & Labonte, R. (2020). Ethnic and racial
disparities in COVID-19-related deaths: counting the trees, hiding the forest. BMJ Global
Health, 5(6), €002913.

Chelonian Conservation and Biology
https://www.acgpublishing.com/



