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The COVID-19 pandemic and events of the last six 
months have brought about a paradigm-shift in the 
true sense of the term. No less profound than the 
transition from analogue to digital or from judgement-
based to evidence-based medicine, radical 
changes have been forced on the way global and 
national institutions operate, as much as personal 
beliefs, behaviours and expectations have had to 
be modified. Each of us has had to define our new 
‘normal’ and adapt to it. 

While navigating our way through these 
unprecedented times we have been keenly aware 
of the challenges facing our referring clinicians. Not 
only have you been on the frontline in the national 
response to this pandemic, but you have also had to 
provide ongoing patient-care unrelated to COVID-19. 
To assist you in providing that ongoing care, we 
have done everything in our power to maintain a full 
range of routine diagnostic pathology services, while 
developing the specimen-collection infrastructure 
and laboratory testing capacity necessary to face the 
COVID-19 pandemic.

This newsletter has a COVID-19 theme. Dr Ian 
Chambers provides an overview of the disease and 
its laboratory diagnosis, while Professor Simon Clark 
has contributed an article on COVID-19-associated 
dermatopathology. Skin manifestations of COVID-19 
are a significant component of this multi-system 
disease and Professor Clark describes some of the 
cutaneous disorders which may be the presenting 
signs of infection. 

With my warm regards,

Dr Colin Goldschmidt
MBBCh, FRCPA, FAICD
CEO, Douglass Hanly Moir Pathology
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From the earliest phase of the COVID-19 
pandemic, Douglass Hanly Moir Pathology 
(DHM) played a pivotal role in the response 
to an unprecedented global crisis. In an 
environment of extreme disruption, uncertainty 
and communal anxiety, we faced the need 
to establish a testing and collection service, 
with an urgency and on a scale unmatched in 
our history.

SARS-CoV-2 (the virus) and COVID-19 (the disease) 
were unknown in December 2019. Obviously, testing 
volumes were zero at that time. By mid-March 2020, 
having validated the first of several diagnostic assays, 
DHM was routinely performing thousands of COVID-19 
PCR tests per day, an accomplishment which might be 
unremarkable only to those who were not involved. 

The challenges 
presented by 
COVID-19

In tandem with these laboratory achievements, DHM moved 
rapidly to establish the necessary infrastructure and protocols for 
the collection of swabs from patients with suspected COVID-19 
infection. With the safety of collectors as a priority, DHM set up 
dedicated COVID-19 centres, where throat and nasal swabs 
were taken by frontline staff under full PPE protection. Then, with 
increasing demand for testing, drive-through locations were later 
added. And yet a further enhancement was the validation and 
introduction of self-collection protocols, a DHM innovation which 
was fast-tracked through to international journal publication, so that 
others could share this benefit.

Despite these substantial dislocations, DHM’s routine (non-
COVID-19) services have been maintained with minimal 
interruption since the pandemic’s commencement.

The unique set of challenges presented by COVID-19 has required 
a level of interaction and cooperation with State and Federal health 
authorities which has also been unparalleled. This is a welcome 
departure from past experience, when our role has been assumed 
but largely unrecognised. It is our hope that the close working 
relationships with public health and government authorities, which 
have developed through the COVID-19 experience, represent a 
turning-point in the public-private interface and that the lessons 
learned will endure into the future.  

COVID-19 has proven that challenging times drive innovation 
and that unimagined problems inspire previously unimaginable 
solutions. In almost every facet of our operation we have had to 
adapt and innovate in order to meet the challenges and solve the 
problems which this pandemic has presented. From specimen 
collection arrangements, staff health and safety and data entry 
to specimen processing, laboratory information systems and 
reporting, there have been root-and-branch changes required to 
adapt to our new ‘normal’. 

Finally, it is important to say that we fully recognise the 
unprecedented disruptions imposed on you and your clinical 
practice by the pandemic and we thank you sincerely for your 
ongoing support of our pathology practice during these extremely 
difficult times. 

Dr Colin Goldschmidt
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COVID-19: 
Clinical update and 
diagnostic testing 
On 31 December 2019, the Chinese Center for Disease Control 
and Prevention reported to the World Health Organization 
(WHO) a series of patients with pneumonia of uncertain 
aetiology in Wuhan city, Hubei province, China.

Dr Ian Chambers
MB, ChB, FRCPA, MASM

Clinical Microbiologist

The pathogen responsible for this outbreak was 
subsequently identified as a novel group 2B beta-
coronavirus, designated as severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2). This novel 
coronavirus shares approximately 79% homology with the 
severe acute respiratory syndrome coronavirus (SARS-CoV) 
and 50% with Middle East respiratory syndrome coronavirus 
(MERS-CoV) and is most closely related to two bat-derived 
SARS-like coronaviruses.

The first case of SARS-CoV-2 in Australia was confirmed 
on 24 January 2020, in Victoria, and subsequent weeks 
and months have seen the situation evolve into the global 
pandemic we now face. A barely noticed item of international 
news has evolved into the most significant threat to global 
health since the influenza epidemic of 1918. 

Australian snapshot (Australian Government Department of Health)*

Total Australian cases 26,779

Total newly confirmed 
cases in last 24 hours

53

Total lives lost 824

Tests conducted 7,124,384

Global snapshot (Johns Hopkins)*

Total global cases 28,637,952

Total lives lost 917,417 

*Statistics correct as of 16 September 2020

A comprehensive review of SARS-CoV-2 and COVID-19 is 
beyond the scope of this article; instead, it is intended to 
focus on the diagnostic tests available, the information that 
they provide and how that information can be interpreted.

Coronaviruses

Coronaviruses are RNA viruses that are found in humans, 
other mammals and birds. The most common coronaviruses 
are those which cause the common cold but, over the 
last two decades, others have emerged (SARS, MERS) 
which have caused severe disease in humans and which 
have spread globally. Bats are considered to be the natural 
reservoir for SARS-CoV-2, based on 96.2% homology 
between the genome of SARS-CoV-2 and bat coronavirus. 
By genetic recombination and via an intermediate host, 
such as the pangolin, the virus is thought to have become 
adapted to, and able to, infect humans.

Transmission of SARS-CoV-2

Respiratory droplets, expelled during face-to-face exposure 
during talking, coughing or sneezing, are the predominant 
mode of transmission but contaminated surfaces and 
aerosol spread may also be involved to a lesser extent. 
Infected but asymptomatic or presymptomatic (1–3 days 
before symptom onset) individuals can also transmit SARS-
CoV-2, the latter group potentially being responsible for 
approximately 50% of cases. The virus has been detected 
in stool and urine, however, the extent of transmission by 
anything other than a direct or indirect respiratory route 
remains uncertain. Vertical transmission during pregnancy 
has not been demonstrated.
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Susceptible populations

Age is an independent risk factor for severe illness, with risk 
of severe illness increasing steadily with age. However, the 
risk in older adults is also related to their greater likelihood of 
having underlying medical conditions, such as:

 Î Chronic renal disease
 Î Chronic obstructive pulmonary disease (COPD)
 Î Obesity (BMI of 30 or higher)
 Î Immunocompromised (e.g. malignancy, transplant etc)
 Î Congestive heart failure, coronary artery disease, 

cardiomyopathy
 Î Type 2 diabetes

Pregnant women are more likely to be hospitalised, admitted 
to ICU and receive mechanical ventilation than non-pregnant 
women; however, pregnant women do not appear to be at 
greater risk of death from COVID-19.

Aboriginal and Torres Strait Islander people are at a higher 
risk of serious infection from COVID-19. This is likely to 
be due to higher rates of co-morbidities and difficulties in 
accessing healthcare in remote communities.

Diagnostic testing for SARS-CoV-2

Timely and accurate laboratory diagnosis of COVID-19 
followed by contact tracing and other infection control 
measures are key to preventing further spread of infection, 
particularly in the absence of effective antiviral therapy. DHM 
currently offers two types of test. 

1) Polymerase chain reaction (PCR)

The genetic sequence of SARS-CoV-2 was released 
on 10 January 2020 and, within weeks, several nucleic 
acid amplification tests were available for use. Reverse 
transcription (RT) PCR-based detection of SARS-CoV-2 RNA 
in respiratory samples (oropharyngeal, nasopharyngeal, 
deep nasal, BAL) has become the standard for diagnosis.

 Î Whom to test. Anyone with respiratory symptoms, loss 
of sense of smell or taste, or unexplained fever. This is 
especially important for:

 – those who live or work in a high-risk setting, including 
healthcare facilities, aged care and other residential 
facilities, schools, prisons, and other closed settings

 – Aboriginal and Torres Strait Islander people
 – people who are close contacts of a confirmed case

Asymptomatic people do not usually require testing, 
except in special circumstances, for example, active case 
finding in outbreak settings.

A single swab of oropharynx and deep nasal area 
(transported in liquid Amies or viral transport medium) 
is the preferred specimen. Advise patients to self-isolate 
while they wait for their COVID-19 test result – this may take 
between 24 and 72 hours.

 Î Accuracy of results. A positive PCR test for SARS-CoV-2 
is highly accurate. There appears to be no significant 
cross-reactivity with other respiratory viruses (including 
other coronaviruses) but occasional false-positive results 
may occur. False-negative results are a more significant 
problem that is related to stage of infection and adequacy 
of specimen collection.

A Medicare rebate is applicable to COVID-19 PCR.

2) Serology

Currently, the main role of COVID-19 serology is in the 
retrospective diagnosis of disease. It may be useful 
when symptomatic individuals with suspected COVID-19 
disease have not been tested by PCR for SARS-CoV-2 at 
the time of their illness, or when their result was negative 
or inconclusive. It can also identify those whose primary 
infection was asymptomatic.

While most infected individuals will have detectable antibody 
by the third week after symptom onset, the longevity of the 
antibody response remains uncertain and its correlation with 
protective immunity has not been established.

A Medicare rebate is applicable to COVID-19 serology.

Antigen detection tests

These are not currently available in Australia but the 
advantage they offer in terms of turnaround time for results 
gives them a potential future role.

All aspects of the COVID-19 pandemic are rapidly evolving 
and subject to change. Updates to the information 
contained in this article can be found on the DHM website: 
www.dhm.com.au/COVID-19 
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Cutaneous 
manifestations 
of COVID-19
The COVID-19 pandemic has created an unprecedented health crisis. 
The respiratory, cardiac, neurological and systemic manifestations 
of SARS-CoV-2 infection are becoming familiar to clinicians and 
patients alike. Less well-known are a host of cutaneous disorders, 
which may be the presenting signs of COVID-19. 

COVID-19 rashes

In this article, we draw attention to, and describe, some of 
the more important inflammatory skin diseases, which are 
associated with COVID-19. It is also becoming apparent that 
skin manifestations may occur in COVID-19 in the absence 
of corroborating SARS-CoV-2 PCR performed on throat and 
nasal swabs, and even where neither PCR nor COVID-19 
antibodies are confirmatory. 

Acral rashes are common in COVID-19, and the most 
common of these are chilblain-like lesions, occurring in 
patients with no previous history of chilblains, who had often 
not been exposed to low temperatures. These rashes have 
been reported in both adult and paediatric patients. 

Histopathological examination of biopsies from these 
patients has shown a lymphocytic vasculitis with a variable 
degree of mural injury in small vessels. Although a direct 
relationship between SARS-CoV-2 infection and chilblains 
seems likely, some have argued the rash may in fact relate to 
behavioural changes due to home isolation.

Maculopapular rashes are the second most frequently 
reported group. Most commonly these are morbilliform, 
characterised by erythematous macules with islands 
of normal skin, which may be generalised, confluent or 
symmetrical. These eruptions most often start on the trunk 
and progress centrifugally, and last around a week after 
onset. They are frequently pruritic. 

In some series of patients, purpura of the limbs and trunk 
was common. There was an overwhelming preponderance 
of female patients, and these are usually older than 60 
years. The purpura was often accompanied by pruritus or a 
burning sensation.

Another frequent rash, described early in the pandemic, is 
characterised by outbreaks of small blisters. This rash has 
been described as varicella-like, but it differs from varicella 
both clinically and pathologically. Clinically the rash is 
mostly truncal, with multiple monomorphic vesicles 2–4 mm 
in diameter, which are often eroded but not pruritic. The 
histological appearance is of acantholysis and dyskeratosis 
of the epidermis with vesicle formation. Some of the affected 
keratinocytes show cytopathic changes, suggesting viral 
nuclear inclusions.

Urticaria and related rashes are a very common prodromal 
or early manifestations of COVID-19 infection. At least some 
of the urticated rashes are not true urticaria but are, instead, 
an urticarial vasculitis or erythema multiforme. A biopsy can 
readily establish the true nature of any urticarial rash which 
exhibits unusual features. 

An infrequent, but severe, cutaneous manifestation of 
COVID-19 has been attributed to coagulopathy and presents 
with retiform purpura and livedoid lesions, involving 
particularly the extremities. In severe cases gangrene has 
developed. Pathological examination has revealed superficial 
necrosis of the epidermis, and vascular changes, ranging 
from hyaline thrombi to vessel wall necrosis. 

Professor Simon Clark
MB, ChB, FRCPA
Dermatopathologist

Figure 1. Suspected COVID-19-related rash
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These signs are more common in patients with severe 
COVID-19 illness. 

Although children are minimally affected by SARS-CoV-2 
infection overall, there is a reported association between 
COVID-19 and a Kawasaki disease-like illness. Kawasaki 
disease is an acute vasculitis, causing aneurysms of the 
coronary arteries. In the skin it can produce exanthems, often 
associated with fever and lymphadenopathy.

There has been an increase in the incidence of pityriasis 
rosea in COVID-19 patients, which has been attributed to 
reactivation of the human herpesviruses HHV-6 or HHV-7. 
The clinical presentation is typical, with an initial herald patch 
followed by the development of smaller scaly annular truncal 
and limb lesions.

Reactions to drug therapy are also quite common, and 
many secondary rashes have been reported in individuals 
delivering healthcare to COVID-19 patients. 

These relate to the use of personal protective equipment, 
which has resulted in pressure injuries to the skin, allergic 
contact dermatitis and exacerbation of seborrhoeic 
dermatitis.

Figure 2. Suspected COVID-19-related rash with chilblain-like features

Figure 3. Suspected COVID-19-related rash with chilblain-like features. 
Low power image of H&E-stained section from a skin biopsy of the dorsal toe. 
There is striking oedema of the papillary dermis (blue arrows) and lymphocytic 
vasculitis (red arrow). Ideally, a deeper biopsy should be obtained.

Acknowledgment: Figures 1 and 2 were sourced and reproduced with permission from DermNet New Zealand. Published online at www.dermnetnz.org

Pathological examination of 
COVID-19 rashes

The histological features of the various dermatitides, 
coagulopathies and vasculopathies which produce the 
COVID-19 related rashes are not specific to SARS-CoV-2 
infection, but can corroborate a suspected diagnosis. It is 
very important therefore that a full description of the clinical 
appearance of newly appearing rashes accompanies 
histology specimens. If a skin biopsy is performed, the most 
appropriate specimen is generally a 4 mm punch biopsy 
which includes the subcutaneous fat. The specimen should 
be submitted in a formalin jar. 

Because COVID-19-related skin conditions are common, 
the appearance of any new or unusual rash should alert 
clinicians to the possibility of SARS-CoV-2 infection, and 
appropriate clinical history taking conducted. Clinicians 
should be aware that skin rashes may be the only 
manifestation of COVID-19, so that early diagnosis can be 
made, and appropriate public health measures effected. The 
threshold for PCR testing should be low in patients with new 
or unusual rashes.



Our Doctors’ Newsletters contain articles, written by our pathologists, 
which focus on current issues and recent developments in pathology. 
Suggestions from you, which we invite wholeheartedly, are the best 
guarantee that our Doctors' Newsletter becomes a resource of maximum 
possible interest, information and relevance. If you have any topics you 
would like to suggest, please feel free to contact Dr Ian Chambers (Medical 
Editor, DHM Publications) at med.ed@dhm.com.au

Please note, this Newsletter is available as a clinical resource on our 
website via the Clinicians link. 

We look forward to hearing about your topics of interest and 
encourage your participation.

Dr Ian Chambers  
MB, ChB, FRCPA, MASM
Medical Editor
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