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As we approach the end of another busy 
year in Australian healthcare, we would like 
to express our gratitude for your ongoing 
partnership with Clinical Labs and the trust 
you place in us to provide the pathology 
services required to complement your patient 
management and care. 

We hope that the 2023 editions of Pathology 
Focus, covering topics such Long COVID, 
Antimicrobial Resistance, and the Medicare 
Rebate for Genetic Carrier Screening, have 
provided valuable insights for your practice. 
We are excited to share more relevant and 
beneficial content with you next year. 

Wishing you, along with your dedicated 
practice teams, a wonderful festive season 
filled with celebration, well-deserved rest, 
relaxation, and quality time spent with loved 
ones. We look forward to working with you 
again in 2024. Thank you from Eric Swayn 
(State CEO SA/NT) and the SA team. 
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Simplifying diagnosis:  
A comprehensive exploration  
of thyroid function test interpretation 

Thyroid function tests commonly refer to measurements 
of thyroid-stimulating hormone (TSH), free thyroxine 
(FT4), and free triiodothyronine (FT3). These are 
measured by immunoassays, which involve antibodies 
targeting a particular part of the hormone. These assays 
are not standardised, and differences in assay design 
and in the nature of the antibodies used may cause slight 
differences in results between different methods. There 
may also be method-specific interferences in some cases.

Who to test?
While there is insufficient evidence to support routine 
population screening, targeted testing in high-risk groups 
is recommended (see Table 1) (Garber J, 2012). As the 
symptoms of thyroid disease are often non-specific, thyroid 
function testing may have utility in the investigation of a 
number of clinical presentations and some biochemical 
changes (see Table 2). 

Table 1. High-risk groups that warrant thyroid 
function testing in asymptomatic individuals:

• Autoimmune diseases (type 1 diabetes, Addison’s 
disease, pernicious anaemia)

• Family history of thyroid disease

• Down syndrome

• Turner syndrome

• History of neck radiation

• Iodine deficiency or high iodine load

• Medications that may cause thyroid dysfunction:
-   Lithium
-   Amiodarone
-   Immune checkpoint inhibitors

(Royal College of Pathologists of Australasia, 2017)

Table 2. Features of thyroid dysfunction

HYPOTHYROIDISM HYPERTHYROIDISM
Biochemical abnormalities Biochemical abnormalities

• Hypercholesterolaemia 
• Hyperprolactinaemia (primary hypothyroidism)
• Hyponatraemia 
• Mild anaemia 

• Low cholesterol
• Abnormal liver enzymes
• Increased ALP of bone origin
• Hypercalcaemia

Clinical features Clinical features

• General effects 
-  Fatigue
-  Weight gain
-  Cold intolerance
-  Hair loss

• Skin and connective tissue
-  Dry skin, brittle nails
-  Non-pitting oedema 

• Gastrointestinal
-  Constipation

• Cardiovascular
-  Bradycardia
- Pericardial effusion

• Musculoskeletal
-  Myopathy
-  Arthralgia

• Neurological/psychiatric
-  Depression
-  Impaired memory/cognitive decline
-  Neuropathy (Carpal tunnel syndrome)

• Respiratory
-  Sleep apnoea
-  Pleural effusion

• Reproductive system
-  Impaired fertility
-  Menorrhagia
-  Oligo-amenorrhoea

• General effects 
-  Fatigue
-  Weight loss
-  Heat intolerance
-  Sweating, tremor

• Ocular 
-  Lid retraction
-  Opthalmopathy (Graves’ disease)

• Gastrointestinal
-  Increased stool frequency

• Cardiovascular
-  Tachycardia
-  Atrial fibrillation
-  Heart failure

• Musculoskeletal
-  Proximal myopathy
-  Osteoporosis

• Neurological/psychiatric
-  Anxiety
-  Depression
-  Insomnia

• Reproductive system
-  Oligo-amenorrhoea

Thyroid function testing should not be performed during acute illness unless there is a high index of suspicion, as acute 
illness alone can affect thyroid function test results, making these difficult to interpret. 
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What to test?
In most circumstances, screening with TSH alone is 
sufficient: 

• with FT4 to be tested if TSH is elevated, 

• and FT4 and FT3 if TSH is low. 

For this cascade testing to be performed automatically 
under current MBS requirements, TFT should be 
requested rather than TSH.

The rationale for this approach is that the relationship 
between FT4 and TSH is not linear, with a greater change 
in TSH for a given change in FT4, making the TSH 
measurement a sensitive marker for thyroid dysfunction.

There are certain scenarios where this approach is not 
valid, including when secondary (central) hypothyroidism 
due to hypothalamic/pituitary disease is suspected. 
Secondary hypothyroidism will result in a low or 
inappropriately normal TSH, along with a low FT4. If 
this is suspected, initial testing with TSH and FT4 is 
recommended. 

Thyroid antibodies
Thyroid antibodies, including TPO and Tg antibodies, 
are present in most cases of autoimmune lymphocytic 
“Hashimoto’s” thyroiditis, the most common cause of 
hypothyroidism in iodine-sufficient areas, including 
Australia.

TPO antibodies are more sensitive and specific than 
Tg antibodies for diagnosing thyroid dysfunction in 
autoimmune thyroiditis (O’Leary PC, 2006; Ralli M, 2020). 
Therefore, measuring TPO antibodies is generally sufficient 
for investigating hypothyroidism. TPO antibodies do not 
need to be repeated once positive, as there is no value in 
serial monitoring of TPO antibody levels.

Antithyrogloblin antibodies are recommended when 
measuring thyroglobulin is required for the follow-up of 
patients with thyroid cancer because their presence can 
falsely lower the thyroglobulin result due to analytical 
interference.

TSH receptor antibodies (TRAb) or TSH receptor 
stimulating immunoglobulin (TSI) are useful in investigating 
hyperthyroidism, whether it’s subclinical or overt. A 
positive TRAb or TSI is consistent with Grave’s disease. The 
presence of TRAb or TSI is also crucial during pregnancy, as 
they may cross the placenta and affect the foetal thyroid. 

Interpretation of thyroid function tests

Reference intervals are dependent on method and 
age
As TSH and thyroid hormone assays are not standardised, 
there will be slight differences in the reference intervals 
between methods, particularly for FT4 and FT3. Variations 
in reference intervals between laboratories using the same 
methods may also occur, depending on the characteristics 
of the population used to define those reference intervals.

Several studies have found that the upper limit of the 
reference interval for TSH is increased in the elderly. Large 
US-based population studies have identified a shift in the 
entire TSH distribution curve towards higher TSH for ages 
70-89 compared to the 20-39 age group, with the TSH 
upper reference limit increasing to 7.5 mIU/L in those over 
80 years (Surks M, 2007). 

“As the symptoms of thyroid disease are 
often non-specific, thyroid function testing 
may have utility in the investigation of a 
number of clinical presentations and some 
biochemical changes.”

UNDERSTANDING THE IMPACT 
OF BIOTIN INTERFERENCE IN 
IMMUNOASSAYS FOR THYROID 
FUNCTION TESTING
Biotin may interfere in immunoassays that 
use biotin-streptavidin interaction as part of 
the assay methodology. In such assays, high 
doses of biotin may result in falsely high FT4 
and FT3 and/or falsely low TSH, mimicking 
hyperthyroidism. There are numerous cases 
of patients being inappropriately investigated 
and treated for hyperthyroidism due to this 
(Kummer A, 2016; Elston MS, 2016). As such, it 
is important to consider the clinical presentation 
when interpreting test results and question the 
results if they are out of keeping with the clinical 
picture. 

Biotin interference is not a concern with 
standard multivitamin doses. However, doses of 
5-10 mg or more, which may be present in over-
the-counter hair and skin supplements, have 
been shown to affect some assays (Haslam S, 
2019). Since the effect of biotin is assay-specific, 
if a patient is taking biotin, it is best to check 
with the laboratory as to whether the method is 
affected. To avoid interference, stopping biotin 
for 3 days before testing is generally sufficient, 
although a longer period may be required in the 
case of very high doses. 
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Patterns of thyroid function tests

Figure 1 – Interpreting thyroid function test results at-a-glance

• Thyroxine therapy 

• Acute psychiatric 
disorder

• Amiodarone (TSH 
normal after initial 3 
months)

• Assay interference*

• Resistance to thyroid 
hormone

• TSH secreting pituitary 
adenoma

High/normal TSH 
+  

High FT4/FT3

High TSH 
+ 

Normal FT4/FT3

• Subclinical 
hyperthyroid

• Recent treatment for 
hyperthyroidism

• Non-thyroidal illness

• Medications (High 
dose glucocorticoids, 
dopamine) 

Low TSH 
+ 

Normal FT4/FT3

Low/normal TSH 
+ 

Low FT4/FT3

High TSH

Low FT4

HYPOTHYROID 
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• Subclinical 
hypothyroidism

• Non-thyroidal illness 
(recovery phase)

• Thyroxine therapy (not 
at steady state)

• Amiodarone (first 3 
months) 

• Non-thyroidal illness 

• Central hypothyroidism

• Overtreatment of 
hyperthyroidism within 
the first few months 

*Assay interference may result in artefactually low or high TSH, FT4, and/or FT3, which may result in any of the above patterns. If 
results do not fit with the clinical picture, and assay interference is suspected, contact the laboratory.

High TSH with low or normal FT4 and FT3:
The biochemical picture of an elevated TSH with a low 
FT4 is consistent with overt primary hypothyroidism. 
A more common finding is an elevated TSH with FT4 
within the normal range. This may be due to subclinical 
hypothyroidism; however, this may also be a transient 
effect reflecting recovery from non-thyroidal illness, and 
may also be seen during the first few months of treatment 
with amiodarone. Moreover, a mildly elevated TSH (< 7 
mIU/L) in patients >65 years may be considered a normal 
manifestation of ageing (Garber J, 2012).

A significant proportion of individuals with a mildly 
increased TSH (< 10mIU/L) with normal FT4 will revert 
to normal without treatment (Meyerovitch J, 2007). 
Therefore, such results should be confirmed with repeat 
testing of TSH together with FT4 and TPO antibodies after 
6-8 weeks. 

Low TSH with elevated FT4 and/or FT3:
A suppressed TSH (generally undetectable) with 
elevated FT4 and/or FT3 is consistent with a diagnosis of 
thyrotoxicosis. This may be due to increased production 
of thyroid hormones (hyperthyroidism), commonly 

due to Grave’s disease, toxic multinodular goiter, or 
toxic adenoma, or due to release of pre-formed thyroid 
hormone due to destructive thyroiditis (subacute, silent, 
or lymphocytic). It is important to establish the cause, as 
the treatment approach differs. Thyrotoxicosis may also 
be factitious, due to excess use of exogenous thyroid 
hormones, which may be deliberate or unintentional 
(potentially included in natural therapies or weight loss 
supplements bought overseas), or due to excess iodine 
intake.

Testing of TSH receptor antibodies (TRAb or TSI) is 
recommended as a first-line diagnostic test. A positive 
TRAB or TSI is consistent with Grave’s disease. If TRAb/TSI 
is negative, a nuclear medicine study of the thyroid may be 
considered.

Low TSH with normal FT4 and FT3:
A low TSH with normal FT4/FT3 may occur transiently 
with non-thyroidal illness or represent mild, subclinical 
hyperthyroidism, so repeat testing should be performed 
after 6-8 weeks for confirmation. 

Subclinical hyperthyroidism may be caused by the same 
pathology as overt hyperthyroidism. The approach to 



5Simplifying diagnosis: A comprehensive exploration of thyroid function test interpretation

About the author:

Dr Stanford graduated from the University of New South Wales in 
2005. She completed Basic Physician Training, followed by Advanced 
Training in Chemical Pathology and Endocrinology. This included 
undertaking a year with a focus on bone disease at St Vincent’s 
hospital (Sydney), followed by a year of general clinical endocrine 
training at Prince of Wales Hospital. Dr Stanford then completed her 
joint training based at the Prince of Wales and Royal North Shore 
Hospital Laboratories. In 2019, she was awarded fellowship of both 
the Royal Australasian College of Physicians and The Royal College of 
Pathologists of Australasia. Dr Stanford then worked at Tan Tock Seng 
hospital laboratory in Singapore before returning to Australia to take 
up a Chemical Pathologist position at Australian Clinical Labs.

Lab: Bella Vista 
Speciality: Chemical Pathology 
Areas of Interest: Endocrinology  
Phone: (02) 8887 9999 
Email: phoebe.stanford@clinicallabs.com.au

Dr Phoebe Stanford  
MBBS FRCPA FRACP

management depends on the risk for adverse outcomes 
and the degree of TSH suppression. Asymptomatic 
patients under age 65 with no history of cardiac disease 
or osteoporosis and with mildly suppressed TSH (0.1-0.4 
mIU/L) may be monitored every 6-12 months. Treatment 
may be beneficial for older patients or those with a history 
of, or risk factors for heart disease or osteoporosis and is 
recommended if TSH is persistently < 0.1 mIU/L (Ross D, 
2016). Specialist endocrine referral is recommended where 
treatment is being considered.

Low or normal TSH with low FT4/FT3:
A low TSH with low FT4/FT3 may be due to severe non-
thyroidal illness. If the patient has no obvious systemic 
illness, central hypothyroidism due to hypothalamic or 
pituitary disease should be considered. This is important 
not to miss, as there may be potentially life-threatening 
concomitant adrenal insufficiency which may be  
precipitated by treatment for hypothyroidism before 
commencing glucocorticoid replacement. 

If central hypothyroidism is suspected, pituitary hormone 
testing (morning cortisol, LH, FSH, sex steroids, IGF-1 and 
prolactin) and endocrine referral is recommended. 

Unexpected results - High TSH with elevated FT4 
and/or FT3:
An elevated TSH with a high FT4 (or FT3) may occur 
transiently due to non-thyroidal illness, amiodarone 
therapy, acute psychiatric illness, or during treatment for 
hypothyroidism where a steady state has not yet been 
achieved, possibly due to intermittent adherence to 
thyroxine therapy. Depending on the clinical presentation, 
a repeat test in 6-8 weeks may be a reasonable approach.

This pattern of thyroid function may also be due 
to an antibody interference in the test method. If 
this is suspected, discussion with the laboratory is 
recommended.

Rarely, an elevated TSH with high FT4 may be due 
to Resistance to thyroid hormone (RTH), a genetic 
condition inherited in an autosomal dominant fashion, 
or a TSH-producing pituitary tumour (TSHoma). If assay 
interference has been excluded, and this is suspected, 
specialist referral is recommended.
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Know Your Enemy: A spotlight on 
Strep A in children

The rising threat of Strep A in children
Streptococcus pyogenes, also known as Group A 
streptococcus or Strep A, is an increasingly common 
cause of life-threatening disease, termed invasive group 
A streptococcal infection (iGAS), especially in children. 
A spike in iGAS cases in Australia, including some with 
devastating outcomes, has received media coverage in the 
past 9-12 months.1,2,3,4 iGAS is now a notifiable condition 
in all Australian states and territories, and jurisdictions 
commenced reporting at different times throughout 2021 
and 2022. Even taking into account changes to reporting, 
recent high incidence rates in Australia are causing 
considerable concern.

Recent trends in iGAS infections
Pre-pandemic, rises in iGAS occurred in several high-
income countries. However, rates dropped substantially in 
2020-2021, likely due to measures implemented to reduce 
the spread of COVID-19. Data from the Paediatric Active 
Enhanced Disease Surveillance (PAEDS) Network showed 
that in Australian children aged 0 – 17 years, iGAS rates in 
2022 sharply rose to 5.2 per 100,000 children in the third 
quarter and remained unseasonably high in the fourth 
quarter. Aboriginal and Torres Strait Islander children 
experienced incidence rates 1.8 times higher than non-
Indigenous children during 2018 - 2022. Pneumonia and 
bacteraemia were the most common clinical syndromes. 
32% of cases were severe and there were 3 deaths 
(1%).5 Mortality rates are substantially higher in adults, 
particularly in the presence of necrotizing fasciitis, also 
known as “flesh-eating disease”. Data from the National 
Communicable Diseases Surveillance Dashboard shows 
that high iGAS case numbers are showing no signs of 
slowing down in 2023.6 

Diverse clinical manifestations of Strep A 
infections
Strep A may live harmlessly in the throat and is transmitted 
via respiratory droplets and direct contact with infected 
skin sores. Common clinical syndromes include tonsillitis 
and impetigo (see Figure 1), which are generally mild, as 
well as scarlet fever. More severe disease manifestations 
include sepsis, meningitis, pneumonia, bone, joint, 
and deep tissue infections, toxic shock syndrome, and 
necrotizing fasciitis. 

Strep A is also the cause of acute post-streptococcal 
glomerulonephritis and acute rheumatic heart disease, 
which can lead to chronic kidney damage and rheumatic 

heart disease. Aboriginal and Torres Strait Islander 
Australians have long borne the brunt of some of the 
highest rates in the world.

Recognising sepsis
Where minor Strep A infections may progress into an 
emergency can be challenging to discern clinically. 
Therefore, it always helps to consider, “Could this be 
sepsis?”15

Sepsis is defined as a life-threatening condition that 
develops when the body’s response to an infection injures 
its own tissues and organs. When shock ensues, it can be 
rapidly fatal.7  

Signs of sepsis in young children may include:8 

• An altered conscious state (characterised by lethargy, 
irritability, floppiness, or a weak cry).

• An unwell appearance or high level of parental 
concern.

• A rash (which in the case of Strep A often resembles 
sunburn and may feel like sandpaper).

• Features of impaired circulation, such as reduced 
peripheral perfusion, pale, cool, or mottled skin, 
tachycardia, or decreased urine output.

• Tachypnea or grunting.

• Unexplained pain. 

• Fever or hypothermia.  

Figure 1 – Image shows an impetigo skin infection, also known as 
school sores.



7Know Your Enemy: A spotlight on Strep A in children

Toxin-mediated disease may be heralded by fever, 
vomiting, diarrhoea (which can be mistaken for 
gastroenteritis), myalgia, conjunctival injection, confusion, 
collapse, and a widespread erythematous rash.8   

If sepsis is suspected, blood cultures should ideally be 
collected prior to the commencement of antibiotics 
as part of a bundle of care with initial resuscitation. 
However, collection should not cause a delay in antibiotic 
administration.9 

Optimising blood culture collection
The most important factor in optimising the diagnostic 
yield of a blood culture is the volume of blood; more blood 
equals better sensitivity. 

• The minimum acceptable volume of blood in a 
paediatric blood culture bottle is 0.5 mL, but 
ideally, at least 1 mL should be collected, even from 
newborns. 

• For most preschool-aged children over the age of 12 
months, the target volume is 4 mL. 

• Adult aerobic and anaerobic blood culture bottles can 
be used for school-aged children and adolescents, 
with volumes of 5 - 10 mL per bottle.  

• For adults, a recommended total collection is 40 – 
60 mL (2 - 3 sets of aerobic and anaerobic bottles, 
approximately 4 - 6 bottles, each containing 10 mL of 
blood inoculated) for adequate sensitivity. 

Blood culture bottles should not be overfilled. Collection 
should be performed using strict aseptic technique 
via peripheral venipuncture to minimise the risk of 
contamination.  

Laboratory detection of Strep A
Strep A is easily cultured and recognised in the laboratory 
on routine clinical samples. Throat swabs will pick up 
Strep A, causing pharyngitis and tonsillitis, as well as 
asymptomatic colonisation. Skin swabs from sores and 
open wounds will detect Strep A, causing impetigo, 
abscesses, and cellulitis. Culture of body fluids and tissues 
will aid in the diagnosis of invasive, deeper infections. 
Growth of Strep A in a child’s urine usually reflects 
localised skin infection around the genital area, especially 
vulvovaginitis in pre-pubertal females, but may rarely 
reflect bloodstream infection with spillover into the urine. 

Blood cultures are continuously monitored by an 
automated instrument in the laboratory for 5 days. The 
vast majority of significant pathogens will be detected 
within the first 48 hours of incubation. Treating clinicians 
will be notified of a positive blood culture result 
immediately. Initially, only the Gram stain characteristics of 
the organism will be known, such as Gram-positive cocci 
(see Figure 2) resembling streptococci. Further organism 
identification and susceptibility testing requires growth on 
solid media (agar plates) and takes a further 24- 48 hours.   

Antibody tests (anti-streptolysin O titre, or ASOT, and anti-
DNase B antibodies) are used to detect recent past Strep 
A infection, to aid in the diagnosis of complications such 

as acute post-streptococcal glomerulonephritis and acute 
rheumatic fever. It is preferred to collect two samples 2-4 
weeks apart to detect rising antibody levels. Strep A can 
also complicate viral infections such as varicella, influenza, 
and COVID-19, as well as other respiratory viruses for 
which PCR tests are available. 

Antibiotic resistance and treatment options
Strep A is universally susceptible to penicillin, and 
therefore, to amoxicillin, ampicillin, cephalexin, and 
flucloxacillin. Penicillins are the mainstay of treatment.  
However, resistance to other agents is increasing, with 
resistance rates to erythromycin, clindamycin, and 
tetracycline reaching 8.7%, 7.1%, and 18.7%, respectively, in 
Australia-wide data from 201910. 

Cotrimoxazole is a useful alternative agent in certain 
settings, such as in patients with immediate severe 
or delayed severe penicillin allergy and clindamycin 
resistance. This is also the case when there is co-infection 
with Staphylococcus aureus, particularly MRSA. In remote 
settings, cotrimoxazole is preferred due to its low cost, 
twice-daily dosing, and good tolerability, especially in 
children.11,12 

In a hospital setting, clindamycin is often added to 
benzylpenicillin for its anti-toxin effects, and intravenous 
immunoglobulin is given as an adjunctive treatment in 
severely septic individuals.

“Where minor Strep A infections may 
progress into an emergency can be 
challenging to discern clinically. Therefore, 
it always helps to consider, could this be 
sepsis?” 

Figure 2 – Image shows Gram-positive cocci in chains.
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Preventative strategies and the search for 
vaccines
At a population level, preventative strategies for strep A 
infections include improving the social determinants of 
health, which involves improving skin health, including 
controlling scabies infections, particularly in remote 
communities in Northern Australia. Additionally, the race is 
on to find the best vaccine among a selection of candidate 
vaccines.13 The promotion of respiratory and hand hygiene 
practices may also interrupt transmission.  

On a more individual and community level, some 
jurisdictions recommend preventative antibiotics for 
household contacts of individuals with iGAS, similar to the 
model of care for meningococcal disease. This is because 
the risk of secondary cases of iGAS in this group is 2,000 
times higher than that in the general population in the 30 
days following exposure.14
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Signs & symptoms of multiple 
myeloma – Which tests to order 
for a timely diagnosis and to 
avoid complications 

What is multiple myeloma?
Multiple myeloma is a blood cancer arising from plasma 
cells in the bone marrow. In Australia, it is estimated that 
2,625 new cases of multiple myeloma were diagnosed 
in 2022, accounting for 1.6% of all new cancer cases 
diagnosed that year1. The incidence rate for multiple 
myeloma increases with age and is highest for those aged 
85–89 years1; however, it is also diagnosed in younger 
people. 

Signs and symptoms of multiple myeloma
Multiple myeloma symptoms are non-specific and may 
mimic the ageing process or more common conditions 
encountered in primary care, such as diabetes, 
hypertension, and cardiac disease2. Patients often present 
in primary care feeling generally unwell, with unexplained 
and persistent bone pain, back pain, and body aches2. As 
multiple myeloma progresses, advanced presentations are 
associated with end-organ damage. These are referred 
to as CRAB events of multiple myeloma and include 
hyperCalcaemia, Renal impairment, Anaemia, and Bone 
lesions.

Consequences of a delay in diagnosis and why 
a timely diagnosis is important
More than 50% of multiple myeloma patients experience 
a delay in diagnosis of over 6 months when diagnosed in 
primary care settings3. Over 70% of patients experience 
additional symptoms and complications due to a delayed 
diagnosis, such as fractures, spinal cord compression, 
and renal failure4. In particular, the number of patients 
experiencing renal disease is 2.6 times higher when the 
diagnosis is made after 6 months compared to when the 
diagnosis is made in under 3 months3. Timely diagnosis 
and subsequent management of multiple myeloma avoids 
complications that impact patients’ quality of life. Earlier 
diagnosis and, therefore, the commencement of treatment 
have been shown to significantly improve 5-year survival 
rates of patients5. Specifically, more than 8 in 10 (84%) 
myeloma patients will survive for more than 5 years 
when diagnosis is made early, compared with fewer than 
3 in 10 (26%) when diagnosed at a later stage5. It is also 
important to consider that if the patient develops too 
many complications, or the severity of the complications 
is too great, the haematologist may decide to limit patient 
treatment due to frailty. Primary care providers play a key 
role in recognising and ruling out multiple myeloma at the 
earlier stages of the disease.

Request correct blood tests to rule out 
multiple myeloma
A number of blood tests are recommended to rule out 
multiple myeloma, as highlighted in the publication by 
Dr Joseph Mikhael, MD, and Chief Medical Officer, 
International Myeloma Foundation. This includes, although 
not limited to, the following2:

• Complete Blood Count - to check for anaemia and 
raised Erythrocyte Sedimentation Rate (ESR).

• Serum Biochemistry Panel - to check for raised 
calcium, raised creatinine, and low albumin.

• Serum Protein Studies - to check for a monoclonal 
protein using serum free light chain (sFLC) and serum 
protein electrophoresis (SPE) tests. 

The testing combination of sFLC + SPE has been shown 
to identify >99% of multiple myeloma patients6. This is 
why current expert guidelines, such as those from the 
International Myeloma Working Group (IMWG)7 and the 
local ANZ Medical Scientific Advisory Group (MSAG) to 
Myeloma Australia, recommend this testing combination 
for initial screening and diagnosis of multiple myeloma. 

Signs & symptoms of multiple myeloma – Which tests to order for a timely diagnosis and to avoid complications

Article continues over page
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Significant deviation from these guidelines may cause 
diagnosis to be delayed or missed altogether due to the 
use of less sensitive testing panels. Data shows that 1 in 8 
multiple myeloma patients may be missed when SPE alone 
is ordered8.

Refer to haematology
When the patient’s symptoms and basic laboratory findings 
are suggestive of multiple myeloma, an assessment 
of serum protein studies will help to rule out multiple 
myeloma2. The survival rate for multiple myeloma patients 
increases by over 1.5 times when the diagnosis is achieved 
through the primary care referral pathway rather than the 
emergency route9. Requesting the best test combination 
to rule out multiple myeloma earlier allows for a timelier 
referral pathway to haematology. 
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New MBS Items 
for PSA tests

The new items descriptors for PSA are:

Item No Description Time Restriction

PSA

66655 PSA quantitation Not more than one in 
23 months

66654 PSA quantitation in the monitoring of high-risk patients Not more than one in 
11 months

66656 PSA quantitation in the monitoring of previously diagnosed prostatic disease  
(including prostate cancer, prostatitis or a premalignant condition such as atypical small acinar 
proliferation)

None

Free PSA Percentage

66659 in the follow up of a PSA result under item 66654 or 66655 that lies at:
(a) more than 2.0 ug/L but less than or equal to 5.5 ug/L for patients with a  family history of 
prostate cancer; or
(b) more than 3.0 ug/L but less than or equal to 5.5 ug/L for patients who are at least 50 years 
of age but under 70 years of age; or
(c) more than 5.5 ug/L but less than or equal to 10.0 ug/L for patients who are at least 70 
years of age

Not more than one in 
11 months

66660 the monitoring of previously diagnosed prostatic disease,
if the current PSA level lies at:

(a) more than 2.0 ug/L but less than or equal to 5.5 ug/L for patients with a family history of 
prostate cancer; or
(b) more than 3.0 ug/L but less than or equal to 5.5 ug/L for patients who are at least 50 years 
of age but under 70 years of age; or
(c) more than 5.5 ug/L but less than or equal to 10.0 ug/L for patients who are at least 70 
years of age

Not more than 4 times 
in 11 months

Effective from 1st November 2023, the MBS requirements 
for prostate-specific antigen (PSA) testing have changed.

The new items better align with the NHMRC-endorsed 
guidelines put forward by the Prostate Cancer Foundation 
of Australia and the Cancer Council of Australia in 2016.1

The general recommendation is for those men who 
decide to have PSA tests to assist in the early detection of 
prostate cancer to have a PSA blood test every two years 
from age 50 to 69 years.

PSA testing may also be useful in other situations, such 
as prostatitis and in the follow-up of patients with known 
prostate disease.

The importance of having a significant family history of 
prostate cancer is also recognised in the guidelines.

The percentage Free PSA can also be helpful in evaluating 
a raised PSA and in the management of known prostate 
disease.

New MBS Items for PSA tests
How to order
Request “PSA” on our general Clinical Labs request form.

It is important that the laboratory knows if the patient is at increased risk for prostate cancer 
(such as with a strong family history or previous high PSA levels) or has known prostate disease 
so that they can be billed correctly under the new Medicare item numbers.

If the clinical information is not provided, or the patient is not eligible under these item 
numbers, then a private bill may be generated. 

References
¹ See ‘PSA-Testing-Guidelines.pdf’ (pcfa.org.au): https://www.pcfa.org.au/media/612113/PSA-Testing-Guidelines.pdf
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