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In the 12 months since COVID-19 was declared a pandemic, 
Australia’s medical profession has had to navigate a series of 
ongoing challenges that have highlighted the robustness of the 
nation’s medical systems, and showcased our collective agility, 
commitment and ability to work collaboratively and cooperatively 
for the benefit of the whole community.

In this issue of the Doctors’ Newsletter, we focus on the COVID-19 
vaccine rollout, profiling the key SARS-CoV-2 vaccines, their 
relative efficacies, dosing schedules and adverse effects. Our 
Clinical Microbiologist and Infectious Diseases Physicians, 
Dr Michael Wehrhahn and Dr Jim Newcombe, also discuss the 
important role pathology will play post-vaccination and whether 
the current vaccinations are likely to result in herd immunity.

As Australia moves into the next phase of our pandemic response, 
our parent company, Sonic Healthcare, is assisting in Phase 1a of 
the vaccination program, administering vaccinations for residents 
and staff of aged care facilities. This complements the ongoing 
work performed by Douglass Hanly Moir Pathology (DHM) 
to provide government, doctors and the broader community 
with the timely, accurate testing that is crucial for identifying 
and stopping community spread. DHM’s contribution includes 
pioneering the use of patient self-collected tests, the ongoing 
testing of residents and staff in aged care facilities, as well as the 
dedicated community and drive-through testing sites operating 
across the state.

At DHM, we are proud of our contribution to the COVID-19 
response, including the tireless work of our collectors, scientists 
and expert microbiologists, who have all collectively provided a 
24/7 service. We look forward to working with you to keep NSW 
COVID-safe and helping to get all of Australia back to ‘normal’.

Many thanks for your support of our practice.

With warm regards,

Dr Colin Goldschmidt
MBBCh, FRCPA, FAICD
CEO, Douglass Hanly Moir Pathology
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Sonic 
Education online

Medicine is a continually evolving discipline, 
and Sonic Healthcare has always recognised the 
important role we play as leaders and educators by 
promoting the practice of good medicine.

As part of our commitment to sharing knowledge and 
expertise, Sonic’s Australian divisions have launched the 
Sonic Education website, a new online learning platform 
that showcases a comprehensive range of medical 
education programs and resources for referring clinicians 
and healthcare professionals. During 2020, most education 
providers either cancelled or postponed face-to-face 
courses and seminars due to the COVID-19 crisis, and the 
need for a platform for online education became more 
apparent. Clinicians are able to undertake education at their 
own pace which suits their busy schedules.

All content has been developed in collaboration with our 
specialist pathologists, radiologists, medical practitioners 
and scientists, and Sonic’s Australian practices offer 
learning activities across the country through our network of 
diagnostic practices and clinical service groups. 

There are a number of continuing professional development 
(CPD) accredited courses available on the dedicated 
education website – www.soniceducation.com.au – 
which is being regularly updated with new content. All 
of our courses attract CPD points approved by both the 
RACGP and ACRRM, and the site includes tools to help 
assess performance and measure outcomes, as part of the 
CPD requirements. Our upcoming accredited face-to-face 
educational conferences and seminars are also listed on the 
website. Self-directed activities are available and all of these 
activities are free of charge.

Other resources on the website include online training 
videos, course bookings for conferences and events, 
e-learning workshops, clinical audits that help referring 
clinicians to monitor and evaluate their current knowledge 
and processes, as well as access to the Sonic Pathology 
Handbook, Sonic Dermatopathology Atlas, Sonic Skin 
Pathology in Practice, Volumes 1 and 2, and Sonic Dx – 
a secure results platform for clinicians.

Dr Marina Berbic
BMedSc, MBBS, MScMed 
(RHHG), PhD (Med), 
FRCPA (Genetics)
Genetic Pathologist

Dr Berbic undertook specialist training 
in genetic pathology at Prince of 
Wales Hospital and DHM, and attained 
FRCPA in 2020. She was a recipient of 
the Australian Postgraduate Award, the 
University of Sydney Dean’s Central 
Clinical School Scholarship and is an 
invited member of the Golden Key 
International Honour Society. Dr Berbic 
has a particular interest in reproductive 
genomics and is passionate about 
integrating sequencing technologies 
in clinical decision-making and 
personalised patient care.

Dr Peter McQuillan
MBChB, FRCPA, BSc, 
BMedSc, Dip ICDP-UEMS, 
Dip Dermpath (RCPA)
Dermatopathologist

Dr McQuillan is an Anatomical 
Pathologist with expertise in 
dermatopathology. After obtaining his 
Anatomical Pathology Fellowship, he 
undertook further specialist training 
in skin pathology at Melbourne 
Pathology and received Board 
Certification in Dermatopathology 
under the auspices of the ICDP/UEMS. 
He now practises exclusively in the 
field of dermatopathology, having 
transferred to DHM in early 2021. 
His areas of special interest include 
inflammatory dermatoses, alopecia, 
melanocytic pathology, digital 
pathology and teaching. 

Dr Louise Killen
MBBS (Hons), FRCPA
Anatomical Pathologist

Dr Killen graduated from the University 
of NSW, with First Class Honours, in 
2011. She enjoyed pathology from 
the outset, and completed the UNSW 
Advanced Standing Pathway in 
Pathology during her time at university 
and early prevocational years. Dr Killen 
obtained FRCPA in December 2020, 
and commenced at DHM in February 
2021. Her areas of interest include 
cytopathology and dermatopathology. 
She enjoys teaching medical students 
and registrars, and presenting 
at conferences. 

Welcoming our new pathologists
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In the space of only one year, multiple safe and 
effective vaccines have been developed against 
the causative virus of COVID-19, SARS-CoV-2. 
This is a remarkable achievement, given that these 
represent the first effective vaccines against a 
human coronavirus.

Australia is now joining the world in undertaking 
a widespread COVID-19 vaccination program. 
Like other countries, Australia is utilising multiple 
vaccine technologies, two of which (mRNA and 
adenovirus vaccines) have been in development for 
years but not previously achieved widespread use. 

Dr Jim Newcombe
BMedSci (Hons), MPH (Hons), 
MBBS, FRACP, FRCPA
Clinical Microbiologist & 
Infectious Diseases Physician

Dr Michael Wehrhahn
BSc (Med), MBBS (Hons), MPH 
(Hons), FRACP, FRCPA
Clinical Microbiologist & 
Infectious Diseases Physician

COVID-19 vaccines

Herd immunity is unlikely to be 
achievable, at least in the short term

Herd immunity is achieved when a high enough proportion 
of a population becomes immune to a transmissible disease 
to prevent sustained community transmission in that 
population. 

SARS-CoV-2 has a high rate of asymptomatic infection (up 
to 30–40%), with vaccine efficacy for almost all vaccines to 
date lower for asymptomatic infection than symptomatic 
infection. At this point, there is insufficient data to predict 
whether currently available vaccines can effectively prevent 
both asymptomatic and symptomatic infection to the level 
required to achieve herd immunity.

Variants of concern (VOC) of SARS-CoV-2, including the so-
called UK (501Y.V1/B.1.1.7), South African (501Y.V2/B.1.351) 
and Brazil (501Y.V3/P.1) variants, add additional difficulty to 
achieving herd immunity. All 501Y variants have a mutation 

in the receptor-binding domain of the spike (S) glycoprotein 
(N501Y) which makes them more transmissible, making 
herd immunity more difficult to achieve. 

In addition, the 501Y.V2 variant can cause reinfection, with 
early data from the placebo arm of the Novavax trial in 
South Africa showing no decrease in infection rates with 
the 501Y.V2 variant in those previously infected with non-
VOC strains.1 The 501Y.V2 variant is also associated with 
lower vaccine efficacy in many vaccines, further hindering 
attempts at achieving herd immunity.  

Given the above, at present it appears unlikely that herd 
immunity against SARS-CoV-2 will be achievable with 
currently available vaccines. However, in addition to the 
individual protection afforded by SARS-CoV-2 vaccines, 
vaccination of quarantine and healthcare workers will 
significantly reduce the risk of outbreaks in Australia, while 
vaccination of those at higher risk of severe disease will 
considerably mitigate the impacts of any future outbreaks. 
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General clinical guidance on the use of SARS-CoV-2 vaccines
The Australian Technical Advisory Group on Immunisation (ATAGI) has released detailed clinical guidance on the use of SARS-
CoV-2 vaccines in Australia.2 Key points include:

 � Past infection with SARS-CoV-2 is not a contraindication to 
vaccination.

 � The preferred minimum interval between receipt of a 
SARS-CoV-2 vaccine and any other vaccine (live or non-
live), including influenza vaccines, is 14 days. 

 � SARS-CoV-2 vaccination is not routinely recommended 
during pregnancy, but is not contraindicated.

 � SARS-CoV-2 vaccination is recommended for people who 
are immunocompromised because of their increased 
risk of severe COVID-19. However, there is currently no 
specific data on the safety and efficacy of SARS-CoV-2 
vaccines in this population.

 � Prophylactic use of antipyretics/analgesics before or after 
receiving a SARS-CoV-2 vaccine is not recommended, but 
these can be used to treat vaccine-related side effects, for 
example, fever and myalgia, if necessary.

 � The Pfizer/BioNTech and Oxford/AstraZeneca vaccines 
are not interchangeable.

 � The only absolute contraindications to a SARS-CoV-2 
vaccine are anaphylaxis after a previous dose of the same 
vaccine; or anaphylaxis to any components of the vaccine, 
including polyethylene glycol for the Pfizer/BioNTech 
vaccine or polysorbate 80 for the Oxford/AstraZeneca 
vaccine.

Details on individual SARS-CoV-2 vaccines 

Outline of three SARS-CoV-2 vaccines

Pfizer/BioNTech Oxford/AstraZeneca
Standard dose/standard dose regimen

Novavax

Vaccine type Nucleoside-modified mRNA 
encoding SARS-CoV-2 S 
glycoprotein formulated in 
lipid particles

Non-replicating chimpanzee 
adenovirus vector encoding wild-
type SARS-CoV-2 S glycoprotein

Recombinant full-length SARS-
CoV-2 S glycoprotein, with Matrix-M1 
adjuvant

Vaccine efficacy – 
symptomatic infection

Overall:  95% (95% CI: 90.3–97.6%)
≥65 yrs:  94.7% (95% CI: 66.7–99.9%)
At risk:  95.3% (95% CI: 87.7–98.8%)

82.4%  (95% CI: 62.7–91.7%)
 � ≥12 weeks between 

first and second dose
22%  (South Africa)

89.3%  (95% CI: 75.2–95.4%) (UK)
49.4%  (95% CI: 6.1–72.8%)   
 (South Africa)

Vaccine efficacy – 
severe disease

92% (95% CI: 75–100%)
(vaccine effectiveness from Israeli 
observational trial)

>10 days after first dose: 25 cases 
hospitalised in placebo arm; 0 cases 
in vaccine arm

N/A – phase 3 trials underway

Vaccine efficacy – 
asymptomatic infection

90% (95% CI: 83–94%) 22.8% (95% CI: -63.3–63.5%)
 � ≥12 weeks between 

first and second dose

N/A

Adverse effects Solicited adverse events 
(after second dose)
Where provided, first number is in 
≥56 yrs, second is in 18–55 yrs 
Local moderate–severe pain: 
18.5%, 28.3%
Local erythema: 7.2%, 5.9%
Local swelling: 7.5%, 6.3%
Fatigue: 50.5%, 59.4%
Headache: 39%, 51.7%
Myalgia: 28.7%, 37.3%
Arthralgia: 18.9%, 21.9%
Fever: 10.9, 15.8%
Vomiting: 0.7%, 1.9%

Solicited adverse events 
(after any dose)
Local moderate–severe pain: 9.5% 
Local erythema: 14%
Local swelling: 10%
Malaise: 44.2%
Headache: 52.6%
Myalgia: 44%
Arthralgia: 26.4%
Fever: 7.9%
Nausea: 21.9%
Vomiting: 1.7%

N/A

Dosing schedule 2 doses, ≥21 and <42 days apart 2 doses, 4–12 weeks apart 
(12 weeks recommended by ATAGI)

2 doses, 3 weeks apart

Table 1 outlines key information about the Pfizer/BioNTech, Oxford/AstraZeneca and Novavax SARS-CoV-2 vaccines, which are 
those currently, or likely to be, available in Australia. All currently available vaccines target the SARS-CoV-2 S glycoprotein, due to 
its key role in binding to the ACE2 receptor for entry into human cells. Following a thorough and independent review of the Pfizer/
BioNTech and Oxford/AstraZeneca vaccine submissions, the Therapeutic Goods Administration (TGA) has granted provisional 
approval, deciding that they meet the high safety, efficacy and quality standards required for use in Australia. 
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Pfizer/BioNTech (Comirnaty) and Moderna

Both the Pfizer/BioNTech and Moderna vaccines use 
relatively new RNA vaccine technology. Nucleoside-
modified mRNA encoding the S glycoprotein is packaged 
in lipid particles to protect it from ribonucleases while 
nucleoside modification reduces the host innate immune 
system response to the mRNA, preventing destruction prior 
to translation. The mRNA is translated within the host cell 
into S glycoprotein, provoking a host immune response.3

Both the Pfizer5 and Moderna6 trials were large and included 
significant proportions of older and other at risk populations, 
with vaccine efficacy shown to remain high in these groups. 
The Moderna trial included a greater number of severe 
COVID-19 cases and showed 100% vaccine efficacy against 
severe disease. An observational study in Israel, where 
the Pfizer vaccine is being rapidly rolled out, showed 92% 
effectiveness of the Pfizer vaccine against severe disease.7

Cost, availability and cold chain requirements are the major 
drawbacks of the mRNA vaccines. The Pfizer/BioNTech 
vaccine has a stringent cold chain requirement which 
the manufacturer has attempted to address by shipping 
the vaccine in specially designed and monitored thermal 
shippers that offer up to 30 days of storage if they are refilled 
with dry ice every five days. The Pfizer vaccine is stable 
for 14 days in a normal freezer (-20°C) and five days in a 
refrigerator (4°C) while the Moderna vaccine is stable for 
30 days at 4°C.

To date, there is no in vivo data available on the efficacy of 
mRNA vaccines against VOC. The mRNA vaccines have 
been shown to produce neutralising antibodies against a 
501Y.V1-like pseudovirion but only to a lesser extent against 
a 501Y.V2/501Y.V3-like pseudovirion.8 

The most common side effects of these vaccines are 
systemic symptoms, such as headache, malaise, fatigue, 
myalgia, arthralgia and fever, although moderate–severe 
injection site pain occurs in up to 30% of recipients after the 
second dose. The Pfizer vaccine is currently being rolled 
out to all quarantine/border force personnel and healthcare 
workers in Phase 1a (see Figure 1). 

Oxford/AstraZeneca

The Oxford/AstraZeneca vaccine uses a non-replicating 
chimpanzee adenovirus vector which encodes the S 
glycoprotein. It thereby presents the S glycoprotein as an 
antigen to provoke an immune response. Adenovirus vector 
vaccines have been trialled for decades but have only 
recently shown promise in clinical trials. 

The main drawback of this vaccine type is vector immunity, 
whereby the host immune response targets the vector 
itself, potentially leading to decreased immunogenicity. 

Advantages include the ability to manufacture large 
quantities of vaccine relatively cheaply and easily, basic cold 
chain requirements, and good stimulation of B and T cell 
responses.3 

Vaccine efficacy appears to significantly increase with 
increasing time interval between the first and second 
doses, with 82.4% efficacy against symptomatic disease 
when there is a gap of at least 12 weeks between the first 
and second dose. Early data suggests strong protection, 
up to 100%, against severe disease but low efficacy against 
asymptomatic disease.9

While the Oxford/AstraZeneca Phase 3 trials enrolled a 
predominantly young, female population with few co-
morbidities,10 early observational data from Scotland 
showed that one dose of the Oxford/AstraZeneca vaccine, 
which was predominantly given there to an elderly 
population, resulted in up to a 94% reduction (95% CI: 
73–99%) in hospitalisation from COVID-19.11

Data released by press release reported only 22% vaccine 
efficacy in South Africa, indicating reduced efficacy against 
the 501Y.V2 variant.12 

Injection site side effects are less common with this vaccine 
than after the Pfizer/BioNTech vaccine, while systemic side 
effects are similarly common. This vaccine will be given to 
the majority of Australians with most produced locally.

Johnson & Johnson and Gam-COVID-Vac 
(Sputnik V)

These vaccines are also viral vector vaccines like the Oxford/
AstraZeneca vaccine, with the Johnson & Johnson vaccine 
utilising the uncommon non-replicating human adenovirus 
26 (ADV26), while the Russian Sputnik V uses ADV26 for 
the initial dose and ADV5 for the second dose to minimise 
vector immunity. 

Using the now licensed one-dose regimen of the Johnson 
& Johnson vaccine, efficacy was similar between the USA 
and South Africa (72% and 64%, respectively), indicating 
preserved efficacy against the 501Y.V2 variant. Efficacy 
against severe disease in South Africa was 81.7%. In 
addition, there is promising vaccine efficacy of 74.2% for 
asymptomatic infection.13 

Novavax

The Phase 1–2 trial of this adjuvanted recombinant S 
glycoprotein vaccine showed promising immunogenicity 
and tolerability.12

It was reported by press release that this vaccine had 89% 
efficacy in the UK but only 49% efficacy in South Africa, 
indicating reduced efficacy against the 501Y.V2 variant.8
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The role of pathology after SARS-CoV-2 vaccination
SARS-CoV-2 vaccinations do not cause false-positive SARS-CoV-2 PCR results. In addition, advice from ATAGI is that in the absence 
of respiratory symptoms, such as cough, sore throat and loss of smell, testing for SARS-CoV-2 infection or implementing isolation 
of someone who develops fever, headache, fatigue or other systemic symptoms within and lasting for <48 hours after receipt of a 
COVID-19 vaccine is not generally required.2

As yet, there is no available serological correlate of immunity to SARS-CoV-2 due to natural infection or vaccination. Work is 
underway to develop such a correlate and this is a potential, but as yet unproven, use of SARS-CoV-2 serology assays in the future. 

Currently available SARS-CoV-2 serology assays at Douglass Hanly Moir Pathology (DHM) can differentiate past natural SARS-CoV-2 
infection from vaccination. This differentiation is possible as one of the two SARS-CoV-2 serology assays in use at DHM (Roche) 
targets the nucleocapsid protein, with detectable antibody indicative of natural infection, while the second assay (Diasorin) targets 
the S glycoprotein, with detectable antibody indicative of natural infection or immunisation.

Conclusion
One year ago, the prospect of one safe and effective COVID-19 vaccine, let alone many, seemed impossible. All of the vaccines 
likely to be used in Australia have shown excellent vaccine efficacy against symptomatic and, most importantly, severe disease. 

Efficacy against asymptomatic infection appears to be lower, making the achievement of herd immunity difficult. Early data also 
suggests significantly lower efficacy for many current vaccines against some VOC, for example, the South African (501Y.V2) variant. 

SARS-CoV-2 PCR testing will remain integral to the ongoing clinical and public health management of the pandemic. With time, the 
role of SARS-CoV-2 serology will become clearer and may find a growing place if a serological correlate of immunity to SARS-CoV-2 
is found. 
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Quarantine and 
border workers

70,000

Frontline 
healthcare worker 
sub-groups for 
prioritisation

100,000

Aged care and 
disability care staff

318,000

Aged care and 
disability care 
residents

190,000

Total 678,000

PHASE 1a (up to 1.4m doses)

Elderly adults aged 
80 yrs and over

1,045,000

Elderly adults aged 
70–79 yrs

1,858,000

Other healthcare 
workers

953,000

Aboriginal and Torres 
Strait Islander people 
>55 yrs

87,000

Younger adults 
with an underlying 
medical condition, 
including those with 
a disability

2,000,000

Critical and high-risk 
workers including 
defence, police, fire, 
emergency services 
and meat processing

196,000

Total 6,139,000

PHASE 1b (up to 14.8m doses)

Adults aged 
60–69 yrs

2,650,000

Adults aged 
50–59 yrs

3,080,000

Aboriginal and 
Torres Strait 
Islander people 
18–54 yrs

387,000

Other critical and 
high-risk workers

453,000

Total 6,570,000

PHASE 2a (up to 15.8m doses)

Balance of adult 
population

6,643,000

Catch up any unvaccinated 
Australians from previous 
phases

PHASE 2b (up to 16m doses)

<18 yrs if 
recommended

5,670,000

PHASE 3 (up to 13.6m doses)

Ongoing

Figure 1: COVID-19 vaccine national roll-out strategy

*Population numbers are current estimates for each category. 

Adapted from the Australian Government Department of Health 
Australia’s COVID-19 vaccine national roll-out strategy. [Accessed Feb 
2021]. <www.health.gov.au> (Keywords Presentation about Australia’s 
COVID-19 vaccine rollout)

https://www.health.gov.au/resources/publications/covid-19-vaccination-australias-covid-19-vaccine-national-roll-out-strategy


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

14 Giffnock Avenue, Macquarie Park NSW 2113, Australia 

P (02) 9855 5222  |  F (02) 9878 5077
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