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Are the new COVID-19 swab tests
accurate?
The last year has seen a flurry of announcements about rapid access swab
tests. But what are the practicalities of having one of these new tests and
should you trust them?

First there was the announcement about 'Operation Moon Shot' and the
plan to screen up to four million people every day. Next came mass testing
in Liverpool and then the rollout of rapid access testing for care homes.
Over the same period, we saw dozens of private rapid access tests come
on to the market.

At the start of the COVID-19 pandemic, the UK was way behind the curve
when it came to testing. The only test available was the PCR (polymerase
chain reaction) test, which is still the standard test used at NHS test sites. It
involves taking a swab of the nose and throat, which is sent to a laboratory
for analysis. For the first few months, there was a global shortage of both
the swabs and the reagent used in lab testing for coronavirus. This was
resolved within a few weeks, but because PCR tests need to be processed in
a laboratory, it takes at least 24 hours to get a result back.

That's why there has been a huge research focus into finding tests which
tell you more quickly whether you're infected. Several different types of
rapid access test - including lateral flow and LAMP (loop-mediated
isothermal amplification) tests - have been trialled with varying levels of
success.
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Do COVID-19 swab tests hurt?
Most tests to see whether you are currently infected with COVID-19 involve a
swab of your nose, throat or both. The swab is like a soft cotton bud. The
nose swab might feel slightly uncomfortable, and may make you want to
sneeze. The throat swab might make you gag a bit, but neither test should
be painful.

How does the coronavirus swab test work?
PCR testing
PCR swab testing involves collecting a sample and isolating RNA (the
genetic code) of the virus - the COVID-19 virus is an RNA virus. RNA is similar
to DNA (what humans use for their genetic code) but only has a single
strand, rather than the double strand in DNA. PCR only works on DNA, but
scientists can use enzymes to convert RNA into DNA.

This single copy of DNA is converted, using the PCR process, into millions of
copies. This takes:

Enzymes to encourage chemical reactions.

Chemical building blocks of DNA.

Repeated cycles of heating (to separate the two strands of DNA
produced), cooling and creating more DNA strands.

Time.

The signal from millions of copies can be picked up in testing. Clearly, if
there is no COVID-19 RNA present, it can't be converted into DNA or
replicated.

Rapid access tests
Rapid lateral flow device (LFD) tests aren't just used for COVID-19 - they can
be used to test urine, saliva, sweat, fluid and other types of sample and the
test is commonly used for pregnancy testing.

https://www.nsmedicaldevices.com/news/lateral-flow-test-covid-19/
https://www.nsmedicaldevices.com/news/lateral-flow-test-covid-19/
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For COVID-19 tests, a 'monoclonal antibody' - which matches the virus or
part of the virus exactly - is attached to a special strip in a test cartridge.
Extracts of the swab sample are passed over the strip, and if COVID-19
antigen is present, it is picked up by the antibody and shows up as a
coloured line. The Innova test, used in Liverpool and care home mass
testing, is a rapid lateral flow test.

LAMP (loop-mediated isothermal amplification) tests work in a similar way
to PCR tests. They convert viral RNA into DNA and copy it. However, they use
chemical reagents and LAMP technology rather than heat: this produces a
much larger amount of DNA more quickly, resulting in a colour change
which allows the result to be interpreted.

How accurate are COVID-19 swab tests?
PCR testing
Even the PCR test isn't 100% accurate. Scientists assess the accuracy of
tests based on:

Sensitivity: how often people who have COVID-19 are identified as being
infected. People who have 'false negative' tests are infected but have a
negative result.

Specificity: how often people who do not have COVID-19 are told they are
infected. People who have 'false positive' tests are not infected with COVID-
19 but get a positive result (for instance, because they're infected with a
virus with a similar genetic code).

One review suggests false negative rates of 2-29% for PCR testing, based on
a negative PCR test which later becomes positive.

Part of the problem lies with the amount of virus RNA present - at the early
stages of infection, there may not be enough genetic material for an
accurate positive test, even if you are infected with COVID-19. On average,
people are most likely to test positive from a couple of days before they
develop symptoms until about a week after symptoms begin.

Rapid access testing
PCR testing is the Gold Standard for sensitivity and specificity, and all the
rapid access tests are compared with results of PCR testing.

https://www.cebm.net/wp-content/uploads/2020/04/CurrentCOVIDTests_descriptions-FINAL.pdf
https://www.bmj.com/content/bmj/369/bmj.m1808.full.pdf
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Public Health England (PHE) has tested 40 different rapid access COVID-19
swab tests. Of these, all but nine fell at the first hurdle - they were found to
have rates of false positive/false negative that were too high, or too many
of the kits were faulty.

Innova
Of the 40 tests submitted to PHE, the Innova LFD test was the first passed for
rollout. It was found to have a 99.6% specificity and high sensitivity
compared to PCR.

OptiGene
Since the Innova test was approved, the Department of Health and Social
Care (DHSC) has also passed the OptiGene RT-LAMP test. This test can be
carried out using a nose/throat swab or using a saliva sample. Their report
showed that compared to PCR:

The OptiGene test on nose/throat swabs had a sensitivity of 95% and
a specificity of 99%.

The OptiGene test on saliva had a sensitivity of 79% and a specificity
of 100%. However, among people with a higher viral load (those who
are more likely to be infectious), the sensitivity rose to 94%.

LumiraDx
NHS Scotland is using LumiraDx - a microfluidic immunofluorescence assay
which directly detects the presence of nucleocapsid proteins, uses a nasal
swab and provides a COVID-19 test result in about 15 minutes. It compares
with PCR positive tests in 97.6% of cases.

Abbott Panbio
On 23rd December 2020, following successful phase 2 testing, the Abbott
Panbio LFD test has been compared with the Innova test in a PHE study for
detection of new variant COVID-19. After it showed equivalent results, it is
being used in field tests by the NHS.

SureScreen Diagnostics
On 11th January 2021, the DHSC announced that the government has
ordered 2 million of the first British-manufactured LFD tests for COVID-19
(SureScreen DiagnosticsLFD test) to be validated by PHE.

https://www.ox.ac.uk/sites/files/oxford/media_wysiwyg/UK%20evaluation_PHE%20Porton%20Down%20%20University%20of%20Oxford_final.pdf
https://www.gov.uk/government/publications/rapid-evaluation-of-optigene-rt-lamp-assay-direct-and-rna-formats/rapid-evaluation-of-optigene-rt-lamp-assay-direct-and-rna-formats#conclusions
https://www.gov.uk/government/publications/rapid-evaluation-of-optigene-rt-lamp-assay-direct-and-rna-formats/rapid-evaluation-of-optigene-rt-lamp-assay-direct-and-rna-formats#conclusions
https://www.gov.scot/news/12-minute-covid-tests/
https://www.lumiradx.com/us-en/what-we-do/diagnostics/test-technology/antigen-test
https://www.lumiradx.com/us-en/what-we-do/diagnostics/test-technology/antigen-test
https://www.gov.uk/government/publications/sars-cov-2-lateral-flow-antigen-tests-evaluation-of-vui-20201201/sars-cov-2-lateral-flow-antigen-tests-evaluation-of-vui-20201201
https://www.gov.uk/government/news/government-to-deploy-first-british-manufactured-rapid-lateral-flow-antigen-tests-for-covid-19
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Oxford Nanopore LamPORE
In January 2021, DHSC announced results of a trial for the Oxford Nanopore
LamPORE testing technology used in pilot pop-up laboratories. They
concluded that it is "highly effective" in detecting the virus in people with
and without symptoms.

The asymptomatic pilot study recruited 1,200 healthcare workers across
four hospitals. The results add to previous studies on symptomatic patients.
They found:

A sensitivity of 100% and a specificity of 100% for swab samples from
symptomatic patients.

A sensitivity of 99.6% and specificity of 99.4% for swab samples from
asymptomatic patients.

A sensitivity of 98.9% and specificity of 99.4% for saliva samples from
asymptomatic patients.

If you need to book a rapid access COVID-19 swab test, you can be
reassured that the tests offered on Patient Access only include the makes
above, which have been approved by PHE and/or have been chosen for use
in the NHS.

Should I have a COVID-19 swab test?
PCR testing on the NHS
If you have possible symptoms of coronavirus, you should self-isolate and
book a test via the NHS website. The standard swab test for current
infection available on the NHS is a PCR test. This is available to people of
any age in England and Wales with symptoms of coronavirus, or anyone in
Scotland or Northern Ireland over 5 years of age with symptoms of
coronavirus.

If you've been double vaccinated against COVID-19, you no longer need to
self-isolate if you have been identified as a close contact of someone with
COVID-19. However, you should get a PCR test as soon as possible and
ideally self-isolate until you get a negative result. If your result is positive,
you must self-isolate for at least 10 days from the date you had the test.

Lateral flow testing on the NHS

https://www.gov.uk/government/publications/rapid-evaluation-of-oxford-nanopore-technologies-lampore-assay/rapid-evaluation-of-oxford-nanopore-technologies-lampore-assay
https://www.patientaccess.com/
https://patient.info/news-and-features/covid-19-coronavirus-how-to-self-isolate
https://www.nhs.uk/conditions/coronavirus-covid-19/testing-and-tracing/ask-for-a-test-to-check-if-you-have-coronavirus/
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LFD tests are now widely available for students and teachers at secondary
school, college and university. You can also get free LFD tests from
participating pharmacies or online.

These are not suitable to certify you're infection-free if you're travelling
abroad, and should not be used if you have symptoms. However, they give
a good indication of whether you're infected if you don't have symptoms,
and can offer reassurance that you're not spreading the virus to others
without knowing it.

Private swab tests
If you're travelling abroad, you may be required to take a PCR or LFD test
before you depart or on your return. These are not available on the NHS.
Travel-compliant PCR and LFD tests are widely available through
pharmacies, and you can book a private test directly on Patient Access.
Pharmacies which provide swab testing through Patient Access only offer
swabs which have been approved by PHE, DHSC or another national body.

It's very important that you should not book a private swab test if you have
symptoms of possible COVID-19 infection - NHS test centres are fully
equipped with infection control measures which are not available in
pharmacies.

The bottom line
It's really important to remember that none of the existing tests is 100%
sensitive. What's more, they only give a snapshot of whether you have virus
in your nose and/or throat at the precise time you have the sample taken.
In addition, a self-administered test is much less likely to be accurate than
one taken by a trained healthcare professional.

However, if you're infected but have very low levels of virus, you're probably
much less likely to be infectious - capable of passing the virus on to others
- even if you are infected. While the most reliable rapid access tests are
slightly less sensitive than PCR testing, they're almost as likely as PCR to be
positive if you have a high viral load - ie if you're very infectious.

https://www.gov.uk/order-coronavirus-rapid-lateral-flow-tests
https://www.patientaccess.com/
https://www.bmj.com/content/371/bmj.m4469
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Nonetheless, it's still vital not to assume you can hug and kiss anyone
you come into contact with without concern, just because you've had
a negative test. Social distancing, regular handwashing, good
ventilation indoors and wearing a face covering where you can't
socially distance are still the order of the day.

Disclaimer: This article is for information only and should not be used for the
diagnosis or treatment of medical conditions. Egton Medical Information Systems
Limited has used all reasonable care in compiling the information but makes no
warranty as to its accuracy. Consult a doctor or other healthcare professional for
diagnosis and treatment of medical conditions. For details see our conditions.
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