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Testing for COVID-19 - the current state of laboratory tests and =
recommendations within the context of New Zealand’s pandemic response

Report Date: 26-29*" March 2020.
Report Recommendations:

e Recommendation#1: As much resource as possible should be targeted at monitoring and executing
testing capabilities. This all-of-government response should include: (i) a COVID-19 PCR taskforce and; (ii)
a COVID-19 ‘antibody/antigen’ taskforce. These groups should urgently coordinate purchasing,
validation, funding requests, timelines, priorities, adoption and scope local (New Zealand-based)
capabilities and expertise.

e Recommendation#2: New Zealand should continue to prioritise its PCR testing capabilities. Securing
supply lines, scalability and speed of testing should be the country’s primary diagnostic focus at this point
in time. Other countries are ahead of New Zealand on the infection curve and we are behind them in the
queue for already scarce material for the test.

e Recommendation#3: New Zealand should actively engage
with the rapidly developing ‘Point-of-care’ (POC) lateral flow
diagnostic space for virus antigen and patient antibody (see
inset image as an example). Purchasing decisions may need to
be separated from adoption decisions to preserve optionality.
There are risks in adopting the ‘wrong’ test that performs
poorly —valuable resources may be expended if poor decisions
are made. Conversely, there are risks of delaying decisions and
missing out. The role and utility of new POC tests must be
carefully explained to the public to avoid unrealistic -
expectations and perverse outcomes (e.g. patients who think

they are immune, but are not, as the result of a false positive test for antibodies).

e Recommendation#4: New Zealand should rapidly pursue testing capability to detect antibodies in a
laboratory setting. Tests for antibodies in New Zealand’s diagnostic laboratories (a test called ‘ELISA’)
should also be considered for large scale serological testing in the coming weeks. It is likely these tests
will be deployed with only partial validation. These tests can be purchased from overseas suppliers but
New Zealand laboratories are already working on generating viral proteins and antibodies needed for
these tests. Coordination, funding and support for these New Zealand-based initiatives should be
mobilised to prevent fragmentation and duplication.

Report Key Messages:
e Reliable and rapid testing for SARS-CoV-2 is a vital part of New Zealand’s pandemic response.

e The primary method for virus detection is a testing method called the Polymerase Chain Reaction (PCR).
As the World Health Organisation notes, this test is still the best way to track and trace virus. New
Zealand must do everything possible to maintain (and optimise) this testing capability. Securing supply
chains of reagents must remain a top priority.

e Losing our PCR testing capability would have catastrophic consequences. The volume of tests required
now, and in the future, needs to be constantly monitored.

e Testing can perform two vital roles in this pandemic:

o (i) diagnosis of COVID-19 early in infection; this is undertaken using either PCR tests
(current standard) or direct tests for virus particles (that are in rapid development but
unproven)
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o (ii) population antibody tests: identification of patients who have been infected for
some time or have recovered (and can possibly return to work) - antibody tests are
new to market but are commercially available.

Advances in diagnostic testing are rapidly evolving - companies are developing tests and are pushing for
adoption (and market share). Many of the tests are unproven. A watching brief on testing development
should remain a priority so that New Zealand can respond and pivot if/when needed.

Recent articles in the media highlight a POC tests (akin to a pregnancy ‘stick’ test — called a lateral flow
test — see image above) that can either (i) detect viral particles (called antigens) or (ii) detect antibodies
that patients form in their bodies between 4-20 days after COVID-19 symptoms are first observed:

Tests to directly detect viral particles (called antigen tests) could be a replacement for our PCR testing.
They are currently being validated prior to being deployed in the UK. However, such a test recently
failed in Spain where, anecdotally, the test was only 30% accurate. While these tests are ‘in
development’ they are not market ready (as of 29" March) and so have unknown specificity or
precision. Adopting a poor test would have a very detrimental outcome during the track & trace
pandemic phase.

Antibody testing (POC or laboratory based) will become increasingly useful in the New Zealand
pandemicresponse, with antibody testing becoming a crucial part of testing hospitalised patients. There
is a high chance that accurate antibody data generated in laboratories will enable us to better predict
disease progression (and demand on hospitals).

It is vital that antibody tests (in contrast to antigen tests) should never be regarded as a replacement
for PCR tests — they are complementary and serve a different purpose. The false positive/negative rates
of these POC tests remain uncertain.

Antibody POC tests that identify past exposure are not very useful at this pointin New Zealand’s current
track & trace phase because of the time it takes for our bodies to mount an antibody response to COVID-
19. This ‘time-lag’ makes these kinds of test a poor proxy for infection relative to current PCR tests.
However, securing these tests for later phases of the pandemic should be considered a priority.

Testing for antibodies will almost certainly require the purchase and import of testing kits. There is an
inherent risk that supply chains may become compromised and some companies may not be able to
keep up with global demand. Events mean that procurement decisions will likely need to be rushed with
multiple choices pursued to create a hedge strategy, but they must still be carefully considered and
weighed against the risk of missing the window of availability. New Zealand should also mobilise its
internal capabilities to develop and validate reagents used in COVID-19 testing reagents.
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Glossary of key terms and acronyms as they relate to COVID-19 and its testing:

Antibody — A protein made by your body to combat infection by virus. Antibodies to COVID-19 protect the
body from re-infection as they can neutralise the virus.

Antibody test: Is a test to see if a patient has generated antibodies (see IgG and IgM) to the COVID-19 virus.

Antigen test: Is a test for the SARS-CoV-2 virus that detects surface proteins of the virus rather than the
viral RNA (see PCR).

B-cells: Cells in the immune system that are responsible for antibody production.

COVID-19: The name given to the disease pandemic caused by the SARS-CoV-2 virus which arose in the
Wuhan Provence in China in late 2019.

ELISA: Enzyme-linked immunosorbent assay. In the context of COVID-19 this is a test conducted inside a
diagnostic laboratory to as test for antibodies (see 1gG and IgM) to coronavirus. It could be used as a
barometer of immune response to the virus.

False positive: When a test for COVID-19 comes up as positive when in fact the patient is not carrying the
virus or been previously exposed.

False negative: When a test for COVID-19 comes up as negative when in fact the patient is carrying virus.
IgG: A type of antibody that is typically generated late in the COVID-19 infection
IgM: A type of antibody that is typically generated early in the COVID-19 infection

Lateral flow: A type of ‘dipstick’ point-of-care test akin to a pregnancy test, where body fluids are
deposited on the device, which will (in 10-20 mins) reveal if antigen or antibodies to the virus are present.

Monoclonal antibody: This is a single ‘type’ of antibody that can detect Virus proteins. Making monoclonal
antibodies is complex and finding one that is precise and can be produced at scale is time consuming.
Monoclonal antibodies will ultimately be used as basis for point-of-care antigen tests.

PCR: ‘Polymerase Chain Reaction’; a test by which RNA (or DNA) is photocopied. This is the core test for
COVID-19 virus as it is very sensitive and specific.

POC: ‘Point-Of-Care’ a test that is typically a ‘yes/no’ answer that is conducted rapidly at the patient’s
bedside or their home.

RNA: The form of genetic material that the COVID-19 virus and related viruses use as opposed to many
other viruses that use DNA.

RNA extraction kit: A kit purchased commercially that contains all the ‘ingredients’ needed to isolate viral
RNA which is used in PCR tests.

SARS-CoV-2: The virus that is responsible for the COVID-19 epidemic.

Serological: A term used to describe how our body fluids respond to the virus, for example the formation
of antibodies.

Validation: The process by which a test for COVID-19 is assessed to see how reliable it is. Test validation
takes many forms but centres around how well a test performs in terms of sensitivity and precision. When
products are rushed to market validation may be poor.







