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Thinking on your feet: development of FAST real-world diagnostics and the role horizon scanning
plays in identifying new COVID-19 developments
Report from the HTAi Asia Policy Forum Digital Session, 25 March 2021
Welcome to the report from the last of a series of three virtual meeting of HTAi’s Asia Policy Forum (APF). The 2020 SARSCoV2 pandemic presented policymakers, clinicians and researchers with an unprecedented global challenge that required
them to think on their feet and pivot as the pandemic developed and spread. Early on in the pandemic, prior to the
extraordinary rapid development of COVID vaccines, the focus of the world’s efforts was to develop dependable
diagnostic tests and to identify effective therapeutics to prevent the high rates of morbidity and mortality associated with
SARS-CoV2 infection. The APF Chair, Professor Brendon Kearney welcomed 35 attendees from around the region, from
both HTA agencies and industry alike, to listen to two presentations discussing these critical aspects of the pandemic.
Firstly, Dr. Dapo Ogunbayo and Dr. Anne Oyewole described the key role that the UK’s national medical horizon scanning
(HS) facility, the National Institute for Health Research Innovation Observatory (NIHRIO), played in informing policymakers
on the stage of development, safety and effectiveness of emerging diagnostics and therapeutics, and importantly, the
suitability of these technologies to the UK’s at-risk population. This fascinating presentation was followed by Dr Geoff
Higgins from South Australia Pathology, who gave an in-depth description of the development of various SARS-CoV2
diagnostic tests, as well as their advantages and disadvantages.
The role of HS during the SARS-CoV2 pandemic

NIHRO was established almost four years ago to
identify and track healthcare innovations including
medicines, medical devices and diagnostics using
HS methods and tools. NIHRO’s key remit is to
deliver independent and timely intelligence on
health innovations to a number of stakeholders,
including the Medicine and Healthcare Regulatory
Agency and the National Health Service, to enable
informed decision making.
Since March 2020, NIHRO has been conducting HS
for COVID-19 therapeutics and diagnostics, with
data are published weekly on a dashboard on
NIHRO’s website.
Therapeutics - Dr. Dapo Ogunbayo
NIHRO’s therapeutics HS initiative scans the clinical
trials landscape to identify promising COVID-19
therapeutics in clinical development. The
therapeutics project has two arms:
The research to access pathway for investigational
drugs for COVID-19 (RAPID-C19) is a multi-agency

initiative that aims to get COVID-19 treatments to
NHS patients as quickly and safely as possible.
Weekly updates are delivered to the members of
RAPID-C19 initiative according to an agreed set of
prioritization criteria for patient access, which
differs according to stakeholder’s needs.
The UK COVID-19 therapeutics advisory panel (UKCTAP) that aims to identify candidate treatments
proposed for testing in platform clinical trials such
as the RECOVERY+, REMAP-CAP and AGILE trials
using prioritization criteria developed specifically
for clinical trials.
Therapeutics are identified by scanning global
clinical trial registries. Once identified, data are
standardized and classified, looking at the class of
drug action, the regulatory and supply status of the
drug, and whether they are new or repurposed
drugs. Identified drugs are then tracked by trial
status (completed or ongoing), the volume of
activity of the trial, with this tracking
complemented by the use of “soft intel” from news
reports and media.

Once topics are prioritized, the therapeutics are
mapped across the COVID-19 treatment pathway:
•

prevention in healthy individuals

•

treatment for early, mild symptoms in a
community setting

•

treatment for moderate to severe symptoms in
a hospital setting

•

treatment for severe symptoms in ICU

•

treatment to aid recovery and rehabilitation.

Currently the project is prioritizing the
identification of diagnostic tests that purport to
target the emerging COVID-19 variants and
combination tests that can test for COVID-19 and
other viruses such as influenza. Results are
disseminated to stakeholders and published on the
dashboard.
Since March 2020, NIHRO has identified in excess of
2,065 diagnostic innovations for COVID-19 across
54 countries, with Asia the dominant region for the
development of diagnostics. At least 1,630 have
received approval for emergency use, with 663
have been approved in Asia. Until August 2020,
molecular tests dominated (962) the landscape;
however, there are now more immunological tests
(1,103) being identified. There has also been an
increase in the number of rapid tests being
developed, including rapid antigen tests. Of the
500+ rapid tests, 283 take 6-15 minutes and 24 take
less than 5 minutes.

Intervention classifications grouped by the number of clinical
Results
are then disseminated to stakeholders. As
trials
(NIHRO)
of March 2021, there were over 2,753 clinical trials
being conducted worldwide (≈ 114 countries),
testing 730 therapeutic and 101 vaccine candidates.

Type of molecular
assays (NIHRO,
April 4th 2021)

• manual or
automated
immunoassay
• rapid diagnostic
• unknown

Diagnostics - Dr. Anne Oyewole
Since March 2020, in parallel to the HS work on
therapeutics, NIHRO has conducted scanning to
identify new and effective COVID-19 diagnostic
tests. Key dates in the global development of
diagnostic tests include the publication of the
coronavirus sequence (January 10th, 2020) and the
development of the first real time PCR (RT-PCR) for
SARS-CoV2 in China (16th January, 2020).
The methodology for the diagnostics HS project is
similar to that used for therapeutics, with the aim
of providing timely advice to stakeholders and
assist with the prioritization of new tests.
The project scans sources daily to identify
molecular and immunological diagnostic tests,
either in the development stage or commercially
available. Sources included regulatory agencies,
MedTech news, clinical trial registries and
commercial sources. Fifteen data points are
captured for each identified test, including test and
company name, regulatory status, development
stage and sample type. Sources are regularly
monitored for updates, especially in respect to
regulatory status.

COVID Diagnostic Testing in a Low Prevalence

NIHRO has identified and tracked a number of
diagnostics that presented as regulatory challenges.
These included:
• direct-to-consumer tests, which were initially
prohibited due to concerns over accuracy as the
tests had been validated on venous rather than
capillary samples;
•

antibody tests not meeting clinical accuracy;

•

companies making false claims of regulatory
approval.

The challenges of the HS project has been the
rapidly evolving COVID-19 landscape, with data
changing on a daily basis and new trials added
whilst others have been stopped, or have been
completed but not reported. Data is often
heterogenous, requiring a lot of effort to structure
it to provide a meaningful and consistent output for
the different stakeholders. However, the greatest
benefit is that the project is providing a central
repository of information, and has provided
opportunities for collaboration.

Population – Dr Geoff Higgins

Australia has been fortunate in that it has been able
to isolate from the rest of the world; however, from
the outset of the pandemic, its public health
strategy was to control and then eradicate COVID19 by:
• case identification and control;
•

the rapid introduction of unlimited screening of
symptomatic patients, especially with the
immediate establishment of drive through
clinics; and

•

international flight restrictions.

As the global pandemic progressed, further
measures were put in place in order to prevent the
re-introduction of infection including:
•

border restrictions, with interstate and
international traveler testing; and

•

compulsory 14-day hotel quarantine for all
international and some interstate arrivals.

However, the cornerstone of Australia’s response
has been the maintenance of extremely high
volume and unrestricted population testing,
despite the relatively low prevalence of COVID-19
in the community. Since the beginning of the
pandemic, Australia has conducted a total of 15.8
million PCR tests on a population of only 25.7
million. Individuals have been encouraged to get
tested if they have any COVID-like symptoms (sore
throat, cough etc.) or if they had been to a
designated “hot-spot”. Compliance with testing has
been high with peer group pressure, workplace
encouragement and a clear association between
testing rates, identification of cases and freedom of
movement.
One of the most important factors in the
development of a COVID testing strategy was the
lessons learned from the 2009 H1N1 influenza
pandemic. High-volume respiratory testing has
been conducted since this time, the majority of
which came from sampling by general practitioners.
This high-volume required the public pathology
laboratory

to be fully automated, with sufficient nucleic acid
extractors in place to cope with a large influx of
respiratory samples. The decision was also made to
have a “reserve pandemic stock” in readiness to
extract and conduct at least 30,000 tests.
Aside from the hardware required, getting a COVID19 testing regimen in place necessitated the rapid
development of a testing strategy designed to
maximize the detection of cases whilst minimizing
the number of false positive results, which was
especially important in areas of low prevalence.
Like many laboratories around the world, by late
February, 2020, SA Pathology had developed an
“in-house” respiratory PCR that now included
COVID-19, using common published primers (see
figure below), and a testing strategy where a
confirmed case required a positive result by PCR in
two different targets.
Like most laboratories, having a PCR test in place
did not guarantee an effective testing regimen. At
the beginning of the pandemic, issues with supply,
and the quality of reagents (contamination) were
experienced worldwide. In addition to the in-house
developed test, commercial assays were added;
however, availability and supply of reagents and
plasticware for these tests remained an issue. Each
commercial platform had its own advantages and
disadvantages in regard to enabling the accurate
interpretation of SARS‐CoV‐2 RT‐PCR results. For
example, commercial platforms that display results
as cycle threshold (Ct) values are useful as it can
indicate the stage of the infection. Results with high
Ct values close to the maximum number of cycles
should be interpreted more carefully.
In addition to increasing equipment, one of the
major factors that enabled an efficient testing
regimen was the ability to significantly increase the
laboratory workforce at relatively short notice.
With increased staff numbers and equipment,
sample processing and turnaround time was
markedly reduced from 4.5 down to 2.5 hours.
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Genomic sequencing
Having a low prevalence has enabled SA Pathology
to conduct whole genome sequencing on the
majority (≈ 80%) of positive samples, which has
proved to be crucial in tracking new variants of
concern and useful when testing patients with
atypical histories and for weak positive samples.

Lateral flow assays
Unlike RT-PCR, which detects active infection by the
presence of viral RNA, rapid lateral flow assays can
either detect the proteins surrounding the viral
particle (antigen test) or the body’s response to
infection (IgM/IgG antibody test). Both types of
rapid tests work on the principle of capillary flow,
with a liquid sample added to one end of a slide
with an absorbent pad at the other end. The fluid
moves down the slide and molecules in the sample
(antigen or antibodies) are captured by bound
antibodies conjugated to gold nanoparticles. In turn
these particles bind to antibodies immobilized on
the slide, resulting in a colored line (either a test or
control positive line).

The greatest advantage of these point of care tests
is the rapid turnaround time, with results typically
available in 15-30 minutes. In addition, they are low

cost, require minimal training to use, have the
potential for widespread use, and provide the
ability to test more frequently. However, there are
downsides to these tests, the most important being
the loss of accuracy. Real-world use of antigen
lateral flow tests has demonstrated that they are
less significantly less sensitive and slightly less
specific compared to RT-PCR. The World Health
Organization stipulates that tests correctly identify
at least 80% of infected people (sensitivity) whilst
excluding at least 97% of uninfected people
(specificity). Sensitivity of antigen lateral flow tests
may be as low as 70% in symptomatic individuals,
and this decreases markedly when testing people
without symptoms (≈ 60%). However, testing can
correctly rule out infection in ≈ 99% of uninfected
people with or without COVID-19-like symptoms.
Use of these tests in low prevalence populations
would result in missed cases and higher rates of
false positives. However, the high specificity of
rapid antigen tests means that they may have a role
in screening for COVID-19 in certain settings and
contexts. Rapid antigen tests are useful for
confirming suspected cases of COVID-19 and may
be especially useful in countries with a high
prevalence of infection, where laboratory
infrastructure or a highly trained health workforce
is lacking.
Although many health departments around the
globe purchased lateral flow antibody tests early in
the pandemic, they are not recommended for
population testing. An antibody response is only
observed weeks 2-3 after exposure to the virus,
which is too late for stopping infection spread by
contact tracing. In addition, a small proportion of
individuals do not mount a good antibody response
despite being infectious and may return a false
negative result. Antibody tests cannot differentiate
between active or past infection; however, they
may be useful for studying how many people have
been exposed to the virus on a population level.
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Key message
An effective SARS-CoV2 diagnostic test and testing strategy depends on not only the sensitivity and
specificity of the test, but the prevalence of COVID in the community and must be delivered in the
context of the public health response of the country in question.

