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Fast and effective testing is a critical part of pandemic preparedness and response; however,
during the COVID-19 pandemic, there have been major disparities in access to diagnostic
tests. Here, we outline barriers and progress toward equitable access to diagnostics during
the COVID-19 pandemic and highlight important lessons learned for the future.
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The COVID-19 pandemic has adversely
affected the world in unparalleled ways,
reversing decades of progress in health, social
and educational gains, leading to severe dis-
ruption to the achievement of the 2030
Sustainable Development Goals [1,2].

As of December 2022, 3 years after the
first SARS-CoV-2 pneumonia cases were
reported in Wuhan, China, there have been
over 645 million COVID-19 cases and over
6.6 million deaths officially reported globally

[3]. Since the virus was first identified, it has
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continuously evolved, leading to the emer-
gence of distinct variants of concern (VOCs)
that have caused surges and challenged
existing public health structures. The deaths
and disability from COVID-19 are expected
to rise significantly when the full toll of the
Omicron VOC and its return to China in
early 2023 are fully considered and evaluated.

Diagnostics are a cornerstone for pandemic
response and preparedness, as they provide
essential intelligence to guide public health
decisions. Effective access to testing can help
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identify outbreaks, monitor trends in infec-
tions, detect variations in incidence, evaluate
community-level immunity and measure the
impact of vaccination programs. Diagnostics
can also inform policy and strategy develop-
ment, resource allocation, risk communica-
tion, and evaluation of interventions.

However, stark inequities in diagnos-
tics access have been reported since the
onset of the pandemic, mainly in low- and
middle-income countries (LMICs) where
lack of testing infrastructure, weak supply
chains, and high dependency on imported
tests have left them vulnerable to the unfair
supply-demand dynamics, especially in the
early days of this global crisis

Despite significant disparities, major
progress has been made in COVID-19
diagnostics, particularly with robust invest-
ments to build in-country capacity to scale
up availability. In addition, ongoing strate-
gic initiatives spurred by the pandemic to
improve policies and accelerate access to
essential diagnostics at national and regional
levels are paramount to support pandemic
preparedness efforts, enhance healthcare
delivery, and enable universal health cover-
age [5].
Among the main COVID-19 testing and
surveillance milestones is the significant
expansion in genomic sequencing capacity
globally, especially in LMICs. This generat-
ed data that was instrumental to track viral
evolution, identify variants, and provide
evidence to guide public health measures,
offering key opportunities for other disease
control efforts, especially those of potential
pandemic importance. Another achievement
is the increased awareness and literacy around
testing as a crucial element for an effective
public health response.

Furthermore, the rapid acceptance of
self-testing offers precedents for innovative
public health strategies beyond SARS-CoV-2,
in alignment with the increasing trends in
uptake reported for human immunode-
ficiency virus and other infectious condi-

tions in recent years [6]. In many LMICs,

modern diagnostics and surveillance practices
around COVID-19 may serve as the basis for
strengthening their health systems but such
gains need to be sustained and scaled as part
of a fundamental change in the global health
architecture

POINT OF CARE DIAGNOSTICS

The initial response to the coronavirus pan-
demic was hampered by health systems’
heavy dependence on laboratory-based
diagnostics. With COVID-19 lockdown
measures and mobility limitations, point
of care (POC) diagnostics experienced a
steep growth in adoption as they enabled
improved access to individuals, including
via home tests. Coronavirus POC tests’ easy-
to-use applicability shifted the perception of
their usefulness by healthcare providers and
the general population. Furthermore, the
potential applicability of these tools beyond
COVID-19, including for infectious and
non-communicable diseases has been docu-
mented as a means to bring diagnostics closer
to patients and empower users

The urgency to further invest in the
development of novel POC multi-pathogen
testing has also emerged. These platforms
offer crucial opportunities to center health
systems around patient needs, improve sur-
veillance, and transform diagnostics and
management of multiple infectious threats,
including pandemic-prone diseases. Some
of the molecular platforms developed for
SARS-CoV-2 can be re-engineered for oth-
er pathogens and pivoted to address unmet
diagnostics needs . Sustained invest-
ments, collaborations, and concerted actions
will be required for this approach to reach its
full potential, mostly in LMICs where these
tools can fill public health gaps, to address
major global concerns such as tuberculosis
(TB), arboviruses, and endemic conditions
such as Ebola, Mpox, and others. In
addition, manufacturers of POC diagnostics
cannot sustain a ‘feast or famine’ demand.
Single pathogen diagnostics will continue
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to face ups and downs in demand, but mul-
tiplex diagnostic platforms can be a better
mechanism to stabilize demand.

TEST & TREAT APPROACHES

The development of novel antiviral treat-
ment and/or prophylactic options for SARS-
CoV-2 has been one of the great biomedi-
cal milestones of the pandemic . It also
offers an opportunity to halt the impact of
infection in individuals, especially those
with a higher risk for severe disease, as well
as an opportunity to mitigate the burden on
the most fragile health systems. The short
window for treatment initiation required by
novel antivirals calls for timely decentralized
access to testing, including standardized
self-testing approaches

Testing rates remain low in LMICs and
represent an important barrier to the success-
ful implementation of test-and-treat (T&T)
approaches . The COVID Treatment
Quick  Start
founded to expand access to novel antiviral

drugs in LMICs
In order to maximize the public health

Consortium  was  recently

potential benefit of novel antiviral drugs,
major strategic investments will be required
to scale up availability and access to diagnos-
tics and healthcare infrastructure, technical
capacity, resourcing, and staffing. Strong
advocacy and community engagement at the
country level are essential to co-design strat-
egies and campaigns, as well as to tailor mes-
sages to the general public, opinion leaders,
and high-risk groups. UNITAID and FIND
are working with local stakeholders and
advocacy partners in LMICs to coordinate
programs to boost the potential impact of
this initiative in these settings [17]. Experi-
ence in high-income countries that launched
T&T programs for COVID-19 demonstrat-
ed that including pharmacies and other
healthcare facilities closest to the patient is an
imperative for T&T to succeed. Future pre-
paredness to deploy T&T in LMICs requires
a model that involves private pharmacies in
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LMICs with the technical capability and
data-sharing infrastructure

REGIONAL MANUFACTURING
CAPACITY

The urgency to expand regional manufactur-
ing capacity for COVID-19 tools has been a
recurrent theme since the onset of the pan-
demic. Multi-stakeholder partnerships and
robust investments in technology transfer
happened in response to COVID-19 and
beyond [19]. Such investments in local test-
ing capacity offer crucial opportunities for
the creation of flexible platforms that can
prepare health systems to respond to future
pandemic threats. Furthermore, investments
in local manufacturing capacity will contrib-
ute to more robust primary healthcare sys-
tems to better respond to the evolving needs
of populations in LMICs [20]. It is promis-
ing that strengthening regional manufactur-
ing of diagnostics has been taken up along-
side other medical countermeasures by India
as part of the agenda for their G-20 presi-
dency this year [21]. The business model for
local manufacturing of diagnostic tests may
require advanced commitments from pur-
chasers, or price premiums in the short term,
but these are important for jump-starting a
local industry for diagnostics whose bene-
fits go beyond just resilience in supply. This
will lead to new avenues for developing and
manufacturing of test kits for diseases with

small market sizes.

GENOMIC SEQUENCING

The COVID-19 pandemic has catalyzed
the rapid expansion of genomic sequencing
capacity worldwide. Genomic surveillance
has been crucial to monitor pandemic evo-
lution and has enabled the identification of
various viral lineages that fueled multiple
pandemic waves, including the emergence of
VOCs. By providing an accurate landscape
of viral evolution and distribution, it also has
the potential to guide public health responses,
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and optimize treatment, vaccines, and molec-
ular test development

Before the pandemic, genomic sequenc-
ing activities were primarily limited to
research initiatives and a few other vertical
disease programs, especially in LMICs. In
Africa for example, 38 countries have built
next-generation sequencing infrastructure to
address the coronavirus crisis, a significant
increase from only seven countries in 2018

. The Africa Centre for Disease Control
and Prevention (CDC) has spearheaded the
Africa Pathogen Genomics Initiative (Africa
PGI) which aims to increase disease sur-
veillance and public health partnerships to
leverage genomic sequencing technologies

. Similar initiatives have taken place in
Latin America and Asia

Despite the fast expansion of sequencing
capabilities at the country level, it has not yet
reached its full public health benefitand major
disparities persist, following similar inequity
trends of the pandemic. During the first two
years of COVID, 78% of high-income coun-
tries (HICs) sequenced more than 5% of
their COVID cases, whereas, in LMICs, only
42% of countries reached that level. Similar
disparities have been observed with regard to
turnaround time (TAT), with around 25%
of HICs submitting samples for sequencing
within 21 days, while only 5% of LMICs
achieved that level Despite major
achievements triggered by the pandemic,
sustained investments are needed to achieve
equity in access and wider availability of
genomic sequencing capacity. PGS labs face
uncertainty in future demand as the demand
for COVID-19 sequencing fades away. Stan-
dardized end-to-end workflows for different
pathogens and applications, NGS laboratory
and bioinformatics training, supply chain
optimization and other such efforts have to
be put in place to make PGS sustainable in
the long term.

The new WHO rapid communication
issued this July for the use of sequencing for
the diagnosis of drug-resistant tuberculosis
represents a landmark move for sequencing

from a tool for research and surveillance to
a tool to improve clinical care for patients

Strong genomic sequencing capac-
ity can improve pandemic preparedness,
strengthen surveillance efforts, support-
ing countries at higher vulnerability for
emerging threats and current epidemics (for
example, improve TB clinical management
and pave the way to achieve global targets
for TB), among others. Investing now in
expanding local genomics capacity will ben-
efit not only individual countries but global
health security more broadly.

CONCLUSION

While being one of the most devastating
health challenges of our time, the coronavi-
rus pandemic did spur unprecedented prog-
ress in biomedical innovations, including
diagnostics. However, innovations have not
reached lower-income countries at the pace
seen in high-income countries. Ultimately,
the impact of the crisis has been dispropor-
tionately higher among the world’s most
vulnerable, primarily due to unequal access
to novel tools and systemic barriers to health
care. Peeling ez al. have highlighted how the
innovations and investments in diagnostics
triggered by the pandemic can be leveraged
to improve health outcomes, strengthen
health systems, and advance global health
security

There is growing consensus that strong
pandemic preparedness and resilient health
systems should be grounded in equity
principles. While much of the priority has
been directed at global equity for vaccines
and vaccinations, diagnostics also demand
our attention . This will be true not
only for COVID-19, but as highlighted
above for many neglected diseases includ-
ing TB and malaria. The diagnostic equity
gap is especially glaring for neglected trop-
ical diseases of regional importance, such
as Buruli ulcer, leishmaniasis, or Chagas
disease, that fall below the radar screen of
multinational companies.

DOI: 10.18609/vac.2023.043



In addition, there is an urgent need for
well-coordinated R&D policies based on
public health needs, not market demands.
These policies need to be translated into
timely access, with emphasis on stronger
regional capacity, especially in LMICs where
the reliance on philanthropy and develop-
ment assistance has historically left their
populations vulnerable to lengthy timelines
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in innovation adoption and fragile sup-
ply chains. Maintaining and expanding
investments in diagnostics development and
access that were triggered by the pandemic
offers important opportunities to respond
not only to COVID-19 but to other current
crises, infectious and non-communicable
diseases, and prepare for future epidemic
threats, and in the worst case, pandemics.
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