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Dear Colleague,

Welcome to this issue of the Doctors’ Newsletter, our 
first for 2022. At a time when COVID-19 considerations 
are not front and centre, and a degree of relaxation is 
both justifiable and enjoyable, daily pandemic statistics 
are a constant reminder of the dangers of complacency. 
Respite may not be the same as resolution, but as long as 
we understand the difference, it is the next best thing.

In this issue, we discuss the important role medical 
research plays in private pathology practice. 
Douglass Hanly Moir Pathology (DHM) has 
undertaken an increasing amount of research 
and many DHM pathologists contribute to various 
peer-reviewed journals and publications, all of 
which are available to view on our website. 

Dr Michael Wehrhahn and Dr Jim Newcombe take 
the opportunity to remind us that COVID-19 is 
here to stay for a while longer; in this issue they 
hope to provide useful information on the topic of 
COVID-19 serology. Dr Jonathan Blackwell’s article 
on pre-operative anaemia is a timely update, with 
hospitals resuming many surgical services.

The Newsletter and its regular production over many 
years represent several attributes. Through it we hope 
to contribute to ongoing medical education, to provide 
regulatory and other non-clinical yet relevant information, 
to interest, uplift and amuse. It is an essential element 
in our ethos of Medical Leadership and through it we 
hope to contribute to the greater ideals of medicine. 

I wish to take the opportunity to thank you 
sincerely for your support of our practice. As 
pathologists, we see our relationship with you, 
the clinician, as a true medical partnership in the 
quest to provide outstanding patient care. 

With warm regards,

Dr Colin Goldschmidt

MBBCh, FRCPA

CEO, Douglass Hanly Moir Pathology/Barratt & Smith Pathology 
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Medical research 
at DHM

Welcoming our new pathologists

Dr Talia Fuchs
BMed, MD, PhD, FRCPA

Anatomical Pathologist

Graduating from UNSW in 2014, Dr Fuchs 
completed most of her anatomical 
pathology training at Royal North Shore 
Hospital. A member of the Cancer Diagnosis 
& Pathology Research Group at the 
Kolling Institute and a contributor to the 
Pancreatic Cancer Molecular Screening and 
Therapeutics (MoST-P) clinical trial program 
at the Garvan Institute, she has a keen 
interest in research and and has authored 
numerous peer-reviewed journal articles 
and textbook chapters. In 2021, Dr Fuchs 
completed her PhD in surgical pathology 
at the University of Sydney, where she is 
now a Clinical Senior Lecturer. Her interests 
include gynaecological, endocrine, head 
and neck, and pancreaticobiliary pathology.

Dr Benjamin 
Armstrong
BBiomedSc, MBBS, 
MPH, FRCPA MAIMS

Clinical Microbiologist

Dr Armstrong graduated in Medicine from 
the University of Wollongong in 2014. 
He completed his junior medical and 
specialty training across various Sydney 
hospitals and laboratories, and was 
recently awarded his FRCPA. Dr Armstrong 
is Australia’s first known microbiologist 
of Aboriginal descent. He has particular 
research and policy interests in ocular 
infections, and in the field of bloodborne 
viruses and sexually transmissible 
infections, particularly in Indigenous 
Australians. Dr Armstrong is involved in a 
number of Commonwealth and College 
committees, enjoys teaching, and is an 
Adjunct Lecturer at UNSW.

Dr Michelle 
Galido-Mabagos 
MD, FRCPA

General Pathologist

Dr Galido-Mabagos graduated from De 
La Salle University College of Medicine, 
Philippines, in 2001. She completed her 
residency training and was certified as 
an Anatomic and Clinical Pathologist. 
This was followed by fellowship training 
in haematopathology, and subsequent 
appointment as Assistant Professor in 
Pathology. In Australia, Dr Galido-Mabagos 
trained as a general pathologist at John 
Hunter Hospital, with rotations at Calvary 
Mater Newcastle and Tamworth Base 
Hospital. She gained experience in a 
number of areas, including anatomical 
pathology, haematology, microbiology and 
clinical chemistry.

By convention, the role of private pathology has been 
to provide laboratory diagnostic services to medical 
practitioners in private practice, leaving research 
to the pathology departments of tertiary referral 
institutions where funding and time constraints are 
less challenging. The nature of private pathology has 
changed, however, and the once-clear distinctions 
between private and tertiary referral pathology 
no longer exist. While service provision remains 
our focus, the complexity and sophistication of 
the services provided now match or exceed those 
of many, possibly most, tertiary referral facilities. 
The greater opportunity for research which this 
presents is accompanied by greater responsibility to 
undertake it.

Douglass Hanly Moir Pathology (DHM) has been involved 
in research for many years, to which the numerous articles 
by our medical and scientific staff published in peer-
reviewed journals attest. From the outset, we have adopted 
a thorough, detailed and ethical approach to research, 
recognising that every project has ethical and patient-
confidentiality implications that must be identified and 
resolved before the project can begin. While the nature 

of research activities has changed over time, the focus on 
ethics and confidentiality has remained the same.

In both a quantitative and qualitative sense, DHM is uniquely 
positioned to conduct and collaborate in a wide variety of 
research activities. It is the largest private pathology practice 
in Australia and its patient referral-base the broadest. 
The former guarantees a database that is large, rapidly 
accumulating and representative of the population, while 
the latter provides a diversity greater than that which any 
other laboratory in Australia can offer. This is reflected in 
the growing demand from various institutions for DHM 
collaboration in clinical trials, observational studies, 
biobanking and public health initiatives.  

In order to manage the large number and growing 
complexity of research activities, a formalised process 
is necessary. The employment of a dedicated Research 
Coordinator and development of an online portal for 
research applications address this need and provide 
important infrastructure for the anticipated growth in this 
element of DHM’s operation. This commitment to medical 
research has evolved in the context of DHM’s overarching 
commitment to the concept of Medical Leadership and 
demonstrates the relevance to private pathology of the 
greater ideals of medicine.

Visit dhm.com.au/medical-research to access research 
and journal articles produced by DHM pathologists or 
submit an online enquiry form. For further information, 
email research@dhm.com.au.

http://dhm.com.au/medical-research
mailto:research%40dhm.com.au?subject=
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COVID-19 serology
The information provided by COVID-19 serology has 
epidemiological applications that make it a powerful 
tool in the development of public health policy. At the 
individual level, serology can provide retrospective 
diagnosis of COVID-19 and is a reliable indicator of 
vaccine-response, but with an important caveat in 
the case of the latter. This article discusses the role of 
COVID-19 serology in the public health response to 
this pandemic and, with its limitations, in the context 
of individual patient management. 

There are two broad categories of tests for SARS-CoV-2. 
Direct detection of the virus can be achieved by a variety of 
methods using a variety of clinical specimens. Infection can 
also be diagnosed indirectly by the detection of a specific 
immune response.

1. Detection of the virus: Detection of SARS-CoV-2 in 
clinical specimens provides direct evidence of infection. 
If cell culture facilities are available, SARS-CoV-2 can be 
isolated, but this approach is labour-intensive, time-
consuming and limited to tertiary referral laboratories. 
Molecular methods, such as reverse-transcriptase 
polymerase chain reaction (RT-PCR), involving the 
recognition and amplification of viral nucleic acid 
sequences, have become the reference standard for 
diagnosis. Rapid antigen tests (RATs) predominantly 
identify the nucleocapsid proteins of SARS-CoV-2 and 
are also directly diagnostic, however, are inherently less 
sensitive than RT-PCR.

2. Detection of an immune response to the virus: The 
detection of an immune response to SARS-CoV-2, 
rather than detection of the virus itself, provides indirect 
but still powerful evidence of infection. There are two 
components of an immune response to infection, each of 
which can be measured.

 � The humoral immune response involves the 
production by B lymphocytes of antibodies specific to 
a variety of viral antigens. 

 � The cell-mediated immune response is independent 
of antibodies and involves T lymphocytes that 
specifically recognise, target and clear infected 
host cells.

Any discussion of COVID-19 serology should include both 
aspects of the immune response because each provides 
qualitatively different information and proper functioning 
of both is necessary for the development of protective 
immunity. Until recently, however, clinical, research and 
commercial interests have focused on antibody tests. 
Limited understanding of the role of cellular immunity in 
SARS-CoV-2 infection and limited availability of tests for its 
assessment are reflected in this article by its relegation to 
little more than a footnote.

Antibody detection
Coronaviruses, such as SARS-CoV-2, have several structural 
proteins, including spike (S), nucleocapsid (N), membrane 
(M) and envelope (E). Detection of nucleocapsid and spike 
antibody are the two key diagnostic tests for diagnosis of 
previous COVID-19 and there is a clear correlation between 
spike antibody response, virus neutralisation and recovery 
from infection. 

The antibody response to infection includes IgM, IgA and 
IgG isotypes, with IgM and IgA appearing in the earlier 
stages of infection and IgG appearing later. Detectable 
antibody does not occur early enough for it to be suitable as 
a diagnostic test for acute infection, since only about 20% of 
COVID-19 cases have detectable IgM and IgG in their serum 
by one week after symptom onset. However, by four weeks, 
virtually all patients, if not on B cell immunosuppressive 
therapy, will have detectable antibodies. Sensitivity of the 
Roche assay used in our laboratory to detect nucleocapsid 
IgM/G/A antibodies was 94% after four weeks, while 
specificity was very high at 99.5% in a published study 
performed in Australian Sonic laboratories.

COVID-19 vaccines currently used in Australia contain 
spike antigen as the immunogenic component and spike 
antibody is the measure of vaccine-response. By testing 
for both spike and nucleocapsid antibodies (the standard 
response at Douglass Hanly Moir Pathology to a request 
for COVID-19 serology), it is possible to distinguish, in most 
cases, between past infection and past vaccination. The 
exceptions to this are those vaccinated with whole cell 
vaccines, for example, SinoPharm/Sinovac overseas, and 
those who have recently received immunoglobulin infusions 
(IVIG/SCIG) which may contain antibody from previously 
infected and/or vaccinated plasma donors. 

Nucleocapsid antibody Spike antibody

Vaccination − +

Natural infection 
+/− vaccination

+ +

Several commercial antibody assays are TGA-licensed 
and available for use by diagnostic laboratories in Australia. 

Dr Jim Newcombe

BMedSci (Hons), MPH (Hons), 
MBBS, FRACP, FRCPA
Director of Microbiology

Dr Michael Wehrhahn

BSc (Med), MBBS (Hons), MPH 
(Hons), FRACP, FRCPA
Director of Molecular Biology/
Infectious Serology
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Some are isotype-specific assays for IgG or IgM and others 
detect total antibody to spike or nucleocapsid proteins 
without isotype distinction. 

Applications of COVID-19 serology
Very soon after antibody assays for SARS-CoV-2 became 
available, their importance as a public health tool was 
recognised. Seroprevalence data, identifying changes 
in incidence and prevalence of infection over time, have 
contributed to population-based decision-making; serology-
based diagnoses are vital for accurate estimation of 
case fatality.

Serology can also provide information that is useful for 
individual case diagnosis and management and subject 
to fewer caveats than its use to define immune status. 
Perceptions that antibody production is the only or most 
important correlate of immunity, that immunity can be 
reliably quantitated because an assay gives a numerical 
result, and that longevity of immunity can be predicted, 
remain unproven.

Clinical applications (other than 
assessment of immunity)

 � Retrospective diagnosis: When direct methods, 
such as PCR, have given negative results, or when 
circumstances limit their availability, antibody detection 
can be diagnostic at a stage when direct methods are no 
longer applicable. The value of this was demonstrated 
during the recent ‘Omicron’ surge when timely access 
to PCR and RAT was difficult but serology testing of 
convalescent sera still allowed a diagnosis to be made. 

 � Immunocompromised patients: An emerging 
application of serology, and an indication of its evolving 
importance, is in managing immunocompromised 
patients. If spike antibody measurement suggests that 
vaccine-response is poor, other specific interventions 
can reduce the risk and/or severity of infection. These 
include additional doses of vaccine, prophylactic 
monoclonal antibody therapy and oral antiviral agents in 
early infection.

Assessment of immunity
Available antibody assays provide reliable evidence of 
an immune response following previous infection or, in 
vaccine recipients, of an immune response following 
vaccination. Spike antibodies, particularly neutralising 
antibody, correlate with protection but the relationship is not 
direct or simple and no level of antibody has been identified 
which correlates with immunity. Another layer of difficulty is 

provided by antibody assays which remain unstandardised, 
preventing the direct comparison of results obtained by 
different laboratories using different assays. Furthermore, as 
new variants arise, there is the potential for early assays to 
become less sensitive. 

It is also important to remember that antibody production 
is not alone in mediating protection from infection. While 
antibodies against SARS-CoV-2 peak around 1–2 months 
after infection or vaccination and then decline, the immune 
system’s ability to mount a defence is thought to last much 
longer. Memory B cells and memory T cells persist for at 
least 6–8 months and continue to evolve and mature, a facet 
of protective immunity which is unreflected in the result of an 
antibody test. 

Cell-mediated immunity
Cell-mediated immunity refers to the antibody-independent 
process by which immune cells recognise, target and clear 
infected host cells. 

Tests of cell-mediated immunity based on cytokine 
production by T cells, following stimulation with specific 
viral antigens, have shown a correlation between such 
responses and severity of illness. Both the ELISpot and 
Quantiferon formats have been adapted for use in assessing 
the cellular immune response following vaccination, 
however, are not widely available at this time.

Cost
For patients who have a clinical reason for COVID-19 
serology being requested, for example, symptoms 
suggestive of chronic COVID-19/long COVID, Medicare Item 
number 69387 (quantitation of two antibodies to microbial 
antigens not elsewhere described) is used. For patients 
whose serology result will not affect management, and they 
want to know if they have had COVID-19 previously, a non-
rebatable cost of $50* will be charged.

 � SARS-CoV-2 antibody assays have proven 
value as epidemiological tools and can provide 
valuable information for retrospective diagnosis 
and management. 

 � Positive nucleocapsid antibody results provide 
reliable evidence of prior COVID-19 infection. 

 � Positive spike antibody results indicate an 
immune response to infection or vaccination 
(or both).

*Correct at time of printing
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Many patients are anaemic when they come to surgery. The 
importance of this has been highlighted in guidelines published by 
the National Blood Authority. Anaemic patients are more likely to 
require blood transfusion after surgery. Of these anaemic patients, 
about half are found to have iron deficiency. If iron deficiency is treated 
before surgery, then the rate of transfusion is diminished, but if the iron 
deficiency is treated after surgery, then the rate of transfusion is not 
significantly altered.

Dr Jonathan Blackwell
MBBS, FRACP, FRCPA
Haematologist

Pre-operative anaemia

The significance of blood transfusion in modifying patient 
outcomes after surgery has been known for many decades, 
however, there has been a renewed interest in the outcomes 
of transfusion. It has been appreciated that blood transfusion 
is associated with an increased rate of recurrence of cancer. 
It has also been known that transfusion is associated 
with an increased risk of sepsis after surgery. The effect 
of transfusion in reducing the rate of rejection in kidney 
transplant recipients is a powerful, but unexplained example 
of the immune effect of transfusion. Several studies have 
shown that restrictive transfusion policies have, in some 
areas, improved patient outcomes.

There is a unique opportunity in the patient’s care for the 
primary care clinician to diagnose iron deficiency at the time 
they make a referral to a surgeon. With a short window of 
potentially a fortnight or less between the time the surgeon 
recommends surgery until the date of the operation, there 
is no time for oral iron to be effective and intravenous iron 
infusion would need good coordination if it were to occur 
before surgery. 

Diagnosis of iron deficiency hinges on a blood count, blood 
film and iron studies. In addition, CRP, LFT and soluble iron 
transferrin receptor may be helpful in clarifying uncertain 
cases. Thalassaemia studies may assist but are best 
interpreted when the patient is iron replete. The blood count 
may indicate reduced haemoglobin, low or reduced red cell 
count and reduced MCV and MCHC. 

The film will show microcytic red cells or, possibly, 
dimorphic red cells, if the patient has had partial treatment 
with iron. Iron studies are more helpful than ferritin alone. A 
ferritin in the normal range but below 100, with low serum 
iron and low saturation, may indicate iron deficiency in the 
context of chronic inflammation. The soluble iron transferrin 
receptor is a non-Medicare rebatable test but it is helpful 
in confirming iron deficiency in patients with intercurrent 
chronic disease or inflammation.

Treatment of iron deficiency has two prongs: replace the iron 
and finding the cause. Iron replacement may be given orally 
if there is sufficient time prior to surgery. Oral preparations 
with 80–100 mg of elemental iron given for a fortnight 

should increase the haemoglobin (Hb) by approximately 
one gram. The iron preparation should be continued post-
operatively, until the iron stores are replete (usually 3–6 
months, therapy). Intravenous iron is the most rapid way of 
repleting iron stores. This should be given at least 10 days 
prior to surgery for optimum effect, but may even be given 
prior to surgery, with a benefit expected. Ferinject is the most 
commonly used intravenous iron preparation. The patient 
should be treated where there are facilities to respond to 
anaphylaxis, an uncommon, but well described side effect 
to IV iron. Flu-like symptoms are frequent after high-dose 
iron infusions.

Chronic blood loss from the gastrointestinal tract and 
urinary tract remain the two most common causes of occult 
pathological blood loss. The timing of investigation should 
be done in consultation with the surgeon and anaesthetist 
and other colleagues. Dietary deficiency and menstrual 
blood loss are also common and generally are suspected 
from the patient’s history. Intravascular haemolysis is rare 
but a clinical context of known valve replacement, or long-
distance running will be helpful in deciding whether to 
exclude these conditions.

Anaemia of chronic disease is the other probable cause of 
anaemia prior to surgery. This may be due to known chronic 
renal impairment, autoimmune disease, chronic sepsis 
or cancer. Erythropoiesis stimulating hormones, such as 
Darbepoetin alpha, may be useful, but are currently only 
reimbursed through the Pharmaceutical Benefits Scheme 
(PBS) for chronic renal impairment. The cost benefit for other 
patients should be considered carefully in consultation with 
the patient’s other clinicians.

Pre-operative haemoglobin assessment 
and optimisation template
The template is for patients undergoing procedures in which 
substantial blood loss is anticipated, such as cardiac surgery, 
major orthopaedic, vascular and general surgery. Specific 
details, including reference ranges and therapies, may need 
adaptation for local needs, expertise or patient groups.
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Is the patient anaemic?
Hb <130 g/L (male) or Hb <120 g/L (female)

No Yes

CRP

Ferritin <30 mcg/L

Raised Normal

Ferritin >100 mcg/LFerritin 30–100 mcg/L

No anaemia: ferritin 
<100 mcg/L
 Consider iron therapy if  
 anticipated post-operative  
 Hb decrease is ≥30 g/L
 Determine cause and  
 need for GI investigations  
 if ferritin is suggestive of  
 iron deficiency <30 mcg/L

Iron deficiency anaemia
 Evaluate possible causes  
 based on clinical findings
 Discuss with   
 gastroenterologist  
 regarding GI   
 investigations, and their  
 timing in relation to  
 surgery
 Commence iron therapy

Possible iron deficiency
 Consider clinical context
 Discuss with   
 gastroenterologist  
 regarding GI   
 investigations, and their  
 timing in relation to  
 surgery
 Commence iron therapy

Possible anaemia of 
chronic disease or 
inflammation, or other 
cause
 Consider clinical context
 Review renal function,  
 MCV/MCH and blood film
 Check B12/folate levels  
 and reticulocyte count
 Check liver and thyroid  
 function
 Seek haematology advice  
 or, in the presence of  
 chronic kidney disease,  
 renal advice

Pre-operative tests
 Full blood count  Iron studies, including ferritin  CRP and renal function

Patient Blood Management Guidelines Preoperative Haemoglobin Assessment and Optimisation Template [Internet]. National Blood Authority Australia, 2012. 
[Accessed Feb 2022] <https://www.blood.gov.au/pbm-guidelines-preoperative-optimisation-template>

Patient blood management
Patient blood management is the process of improving 
patient outcomes through restrictive transfusion 
protocols, with a secondary goal of preserving the 
scarce resource of donated blood. Measures to 
correct pre-operative anaemia is one part of the plan 
to decrease blood transfusion. Another important 
area where the primary care doctor can contribute 
is to review all medications for any antiplatelet or 
anticoagulant effect. This includes over-the-counter 
and alternative medicines, for example, fish oil.

Interpreting iron studies

Iron 
deficiency

Chronic 
disease

Chronic disease 
with iron deficiency

Serum iron   

Transferrin   

Saturation (%)   

Ferritin  N N

Soluble transferrin 
receptor

 N 

For further information, please do not hesitate to contact one of our Haematologists on (02) 9855 5312

https://www.blood.gov.au/pbm-guidelines-preoperative-optimisation-template


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) 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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