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Introduction

Getting it right

Testing for SARS-CoV-2, the coronavirus that causes
COVID-19, is a vital component of the strategy to
reduce spread of this infection. It is essential to identify
who is infected as quickly as possible, so that these
people, and any close contacts, can self-isolate.

Getting an accurate test result is vital – both to direct
appropriate isolation and management of people
with COVID-19 infection and to allow non-infected
individuals, including healthcare professionals, to get
on with their daily life.

In this special issue of Common Sense Pathology,
we examine the process and pathology testing
associated with identifying SARS-CoV-2.

SARS-CoV-2 tests are novel and are still undergoing
evaluation, so the exact sensitivity and specificity of the
assays are unknown. Although the nucleic acid testing
methodology currently used in Australia is generally
highly specific and sensitive, test accuracy relies on the
entire process of sample collection and laboratory
testing, as well as on factors such as the patient’s viral
load/shedding and the transport of samples.1 Any patient
with COVID-19 who is mistakenly reported as negative
could continue to spread the disease in the community,
so it’s important to understand the testing process and
minimise the chances of error.

Case study*

*Hypothetical patient

Debbie*, a 64-year-old residential care worker, calls to let her GP know she has a temperature of 38.5°C, together with
an occasional dry cough and sore throat. She’s worried she has COVID-19 and wants to know what to do next.
Debbie meets the clinical criteria for COVID-19 testing, i.e. fever (≥38°C) or history of fever (e.g. night sweats, chills), or
symptoms of acute respiratory infection (e.g. cough, shortness of breath, sore throat). As she works in a residential care
facility, it is important that she is tested as a priority, to avoid the risk of infecting co-workers or residents.2 She should
therefore be advised to attend a local hospital, a GP respiratory clinic or pathology lab that handles COVID-19 sample
collection (if available nearby), or her own GP clinic (if able to manage sample collection) to have a swab taken, calling
ahead to book an appointment and inform them why she’s attending. She should also be asked to self-isolate until tested
and take precautions such as wearing a properly-fitted surgical mask (which should be changed if the fabric becomes wet
or if she sneezes into it), staying at least 1.5 m away from others and covering any sneezing or coughing with an elbow
when attending the testing facility.3

Criteria for enhanced testing for SARS-CoV-2 have now been introduced,
including testing any person with symptoms suggestive of COVID-19.
These recommendations may vary according to geographic location and will change over time.
••• Check your local criteria here.2 •••

What if …?
If Debbie had not met testing criteria in her location, she should be advised to stay at home until symptoms resolve
and for at least 3 days after her last fever. If symptoms worsen, she should contact her GP via telehealth to discuss her
management. If severe symptoms develop, she should dial 000 and explain the situation.3
Background infectious and non-infectious diseases continue throughout the COVID-19 pandemic, and it is important to
consider a broad diagnosis when assessing a febrile illness. In Australia, febrile illness is still unlikely to be COVID-19
unless the patient has a history of overseas travel or close contact with someone with confirmed or probable COVID-19.2

Sampling
Safety

Upper respiratory tract sample collection

Patients with moderate-to-severe symptoms, such as
shortness of breath or uncontrolled coughing, should
attend a public hospital emergency department (phoning
ahead of arrival) to be tested in a hospital setting.
Patients with a productive cough should be asked to
provide a sputum sample as this has a higher viral load
and thus testing sensitivity than a nasopharyngeal swab.
A P2 respirator mask is required to protect the sample
collector from any aerosols generated by this procedure.4

Deep nasal samples provide a greater viral yield than
oropharangeal samples. To optimise the chances of virus
detection and conserve swabs, use the same swab to take
both oropharynx and deep nasal samples.4 Only viral
swabs should be used; swabs that are used for bacterial
culture (with gel in the base) should not be used for viral
detection. Viral swabs may be dacron or rayon, flocked
swabs are preferred.4

Collection of respiratory specimens from people with no
or mild symptoms, like Debbie, can be performed in a
community setting using standard contact and droplet
precautions and personal protective equipment (PPE).4,5
PPE should include gown, gloves, eye protection (goggles
or face shield) and standard surgical mask; refer the
patient for testing elsewhere if this PPE is not available.4,5
• Perform hand hygiene before donning PPE
• Stand slightly to the side of the patient to avoid
		 exposure to respiratory secretions
• After the consultation:
			

o Remove gloves, perform hand hygiene

			

o Remove gown, perform hand hygiene

			 o Remove face shield or safety glasses without
				 touching the front, perform hand hygiene
			 o Remove mask without touching the front,
				 perform hand hygiene.
• Any contacted/contaminated surfaces should be
		 wiped with detergent/disinfectant by a person 		
		 wearing gloves, surgical mask and eye protection.
Alternatively, patients may self-collect a sample using a
combined deep nasal and oropharyngeal swab, provided
clear instructions are given and medical oversight is
available. This process reduces infection risks and the
requirement for PPE for healthcare providers.4

• Oropharyngeal (throat): swab the tonsillar
		
beds and the back of the throat, avoiding the
		tongue.4 Advise the patient that the process
		
is quick but may produce a gag reflex, which
		
should be suppressed if possible.

• Deep nasal: Ask the patient to gently blow their nose 			
		 before taking the swab, as mucus may interfere with the
			 assay. Using the same swab as for the oropharyngeal
			 sample, swab one nostril by gently inserting the swab
			 along the floor of the nasal cavity parallel to the palate
			 until resistance is encountered, and rotate gently for
			 10-15 seconds; then withdraw and repeat the process
			 in the other nostril.4 Advise the patient that the process
			 can feel uncomfortable and suggest the patient closes
			 their eyes, as this may help.
Place the swab into the accompanying tube after sampling, and follow
instructions provided for transport.4

False negative results may occur if swabs are not taken or transported correctly.1
A video demonstrating the correct procedure
for a deep nasal (nasopharangeal) swab is available here.

Analysing samples for SARS-CoV-2
In Australia, SARS-CoV-2 testing is currently
conducted within pathology labs using real-time
reverse-transcriptase polymerase chain reaction
(RT-PCR) techniques. RT-PCR tests for the presence
of unique sequences of viral RNA.4
The process is described in Figure 1. Viral RNA is
extracted and converted to complementary DNA
by reverse transcriptase for testing. The PCR test
involves using one or more specific primers that bind
to virus-specific sequences on the cDNA, and then
repeatedly copying (amplifying) a target sequence.
A fluorescent signal is created when this amplification
occurs, giving a positive result. If the specific viral
sequence is not present, amplification will not occur,
giving a negative result.6 Most testing laboratories
carry out assays in large batches using automated
processes. False positive results may occur if
contamination is introduced into the assay, and false
negative results may occur if any of the steps are not
carried out correctly or if the sample is inadequate.
Errors are identified by including positive and
negative control samples (i.e. samples containing
SARS-CoV-2 genetic material and blanks) in each
batch of testing.

Figure 1: RT-PCR testing for SARS-CoV-26. Adapted from Hadaya et al 20206

Different laboratories may use different validated primers
for SARS-CoV-2 tests.4 Some laboratories screen for
SARS-CoV-2 using a primer for a single SARS-CoV-2
target sequence, with positive results being confirmed
using a second primer and target.4
Although testing was initially restricted to Public Health
Laboratory Network laboratories, testing may now be
conducted using certain commercially available test kits
in any accredited Australian pathology laboratory.7
•
		
		
		

Assays typically take several hours (including 		
specimen processing time and checking for validity 		
of the run) to generate results, and require complex 		
laboratory equipment and trained technicians.8

An assay that uses a simpler benchtop rapid PCR platform
is now available. This may allow smaller hospitals access to
rapid turnaround testing.
Samples may be simultaneously tested for common
respiratory viruses (using standard methods) as well as
SARS-CoV-2, to identify co-infections or other potential
causes of symptoms (if SARS-CoV-2-negative).4 However,
to conserve supplies of testing reagents, many laboratories
limit testing to SARS-CoV-2 PCR alone.
Patients like Debbie should be advised to self-isolate at
home while awaiting her test results – which could take a
few days to arrive.3

What if …?
If Debbie’s test result was negative for COVID-19 (and other viral pathogens, if tested), she would need to be managed
as per standard practice, ensuring appropriate PPE is used in any face-to-face contact. Symptomatic patients who are
contacts of a confirmed or probable COVID-19 cases who test negative for SARS-CoV-2 by PCR will still need to
self-isolate and be monitored for 14 days after their last contact, and may require re-testing.2 Lower respiratory tract
specimens (e.g. sputum samples) have a greater viral load and may offer a better chance of detecting SARS-CoV-2, if
present.4

What about point-of-care serology tests?
Point-of-care serology tests are fundamentally different to
RT-PCR and are not recommended as a diagnostic test for
acute COVID-19 infection.9–12
Unlike RT-PCR tests, which directly detect small amounts
of virus in samples taken at an early stage of infection,
serology tests rely on detection of antibodies (IgM and/
or IgG) to COVID-19 in the blood. An immune response
to COVID-19 may take several days (IgM) or 1–2
weeks (IgG) to occur and may not happen at all in some
patients.12 Thus serology tests will only provide a positive
result after the initial infective period (Figure 2) and their
clinical utility is not well defined. Moreover, the quality
of point-of-care antibody-based tests remains uncertain,
as test kits were developed very quickly in response to the
urgency of the situation and have not yet been rigorously
assessed for specificity (e.g. cross-reaction with other
coronaviruses) and sensitivity.9,11 Serology test kits are

currently being evaluated by Australian laboratories, but
as yet no data are available.8
Although serology tests are not recommended for
diagnosing COVID-19, validated IgM/IgG tests may
be useful in the future as a screening test to understand
the level of infection in the population, or perhaps the
immune status of the population. Collection of serum
from patients with COVID-19 is therefore recommended,
as these samples can be stored by SARS-CoV-2 testing
laboratories for retrospective testing. Identifying people
who have developed an immune response to COVID-19
may potentially play a role when considering the best exit
strategy from current restrictions and may help front-line
health workers determine their immune status.10 However,
it remains uncertain whether humoral antibodies provide
protective immunity against subsequent re-infection with
COVID-19.

Figure 2: Antibody titres during COVID-19 infection12 . The timing and level of antibodies is uncertain after SARS-COV-2 infection,
and varies between patient populations. This graphic depicts one scenario based on the limited published evidence.
*Hypothetical patient

Useful links
• Criteria for testing: Interim advice to public health units – COVID-19
• Sample collection: PHLN guidance on laboratory testing for SARS-CoV-2
• Serology testing: PHLN Statement on point-of-care serology testing for SARS-CoV-2
• Patient information: What you need to know about coronavirus (COVID-19)

Key points for GPs
• Criteria for COVID-19 testing vary according to 		
		 geographic location and may change over time. 		
		 Check local criteria here.2
•
		
		
		

RT-PCR tests are generally highly specific and 		
sensitive but getting an accurate result relies on 		
optimal collection and transport of samples, as
well as on the laboratory testing process.1

•
		
		
		

For patients with no or mild respiratory symptoms,
deep nasal and oropharyngeal specimens can be 		
collected in a community setting, using standard 		
contact and droplet protection.4,5

•
		
		
		
		
		

RT-PCR testing was initially conducted within 		
Public Health Laboratory Network laboratories 		
but may now be carried out by any accredited 		
Australian pathology laboratory. An assay that
uses a simpler benchtop rapid PCR platform is
also now available.7

• Point-of-care serology tests are fundamentally 		
		 different to RT-PCR and are not recommended
		 as a diagnostic test for acute COVID-19 infection.9–12
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