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From the
inside

when south australia experienced 
unprecedented weather recently, 
causing loss of power across the state, 
SA Pathology laboratory staff worked 
tirelessly to ensure patient care remained 
unaffected. Faced with delivering urgent 
test results for hospital patients, they 
hand-delivered results to make sure 
services were maintained. Like all 
business continuity plans, ours are built 
on assumptions. When the blackout 
occurred, our teams across the state 
responded rapidly to ensure services 
continued, but, like many others, they 
found they had to be exceptionally 
resourceful as the full extent of the 
situation became clear.

When regional labs in the north and west 
of the state lost power our employees 
acted, so that specimens reached other 
laboratories for processing. In country 
and metropolitan areas, staff ensured 
systems were maintained, some even 
sleeping in labs, or going out to source 
generators to keep machinery operating. 

I want to thank all the staff who selflessly 
contributed during the emergency. Their 
efforts demonstrated that our strategies 
for business continuity worked, 
even with the entire electricity grid 
compromised – it was a wonderful effort 
and one which makes me very proud.

Fortunately, such events are rare and 
the new RAH has been planned with 
this in mind. Our work at the new 
hospital continues with construction 
of our 24/7 automated laboratory, in 
preparation for its opening next year. 
With the latest analysers installed at 
all of our laboratories throughout the 
state this year, we are aiming to achieve 
full system integration across our lab 
network by 2017. This technological 
innovation places us at the cutting edge 
of pathology and helps us to better 
support the health needs of South 
Australians.

Dr Janice Fletcher
ACTING EXECUTIVE DIRECTOR
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Adelaide CBD  

Opposite the Railway Station  
in Roma Mitchell House, Unit 15  
136 North Terrace, Adelaide

Murray Bridge Hospital 

Swanport Road, Murray Bridge

Patient Centres 
SA Pathology has Patient Centres conveniently located throughout metropolitan and 
regional South Australia – our web site lists them all, and it’s the best place to check 
for up to date opening hours. Here’s a small selection.

Please check www.sapathology.sa.gov.au for the latest opening hours

Reference range harmonisation

As reported in our last issue the 
health sector worldwide is undergoing 
major structural change. SA Pathology 
is an integral part of the electronic 
revolution upon which the new Royal 
Adelaide Hospital will rely. Reference 
range harmonisation and terminology 
standardisation is something we will 
introduce progressively to support the 
new electronic workflows.

Scientific evidence supports the use 
of common reference intervals for 
many general chemistry analytes, in 
particular those with sound calibration 
and traceability. A key driver for 
harmonisation in Australia has been 
the evolution of electronic health 
medical records and the desire for 
amalgamation of results from various 
pathology providers – independent of 
the method, unit or reference interval 
used.

The federally-funded Pathology 
Information, Terminology Units and 
Standardisation (PITUS) project 
has been developed to standardise 
pathology result reporting. The  
project has been led by the Royal 
College of Pathologists Australia 
(RCPA) and supported by the 
Australasian Association of Clinical 
Biochemists (AACB), which has 
formally validated the first tranche  
of common reference intervals. 

As our harmonisation initiative 
progresses we will publish specific 
details to inform you of the changes, 
and explain any impact they may have 
on your practice. ¥

Kensington Park 

Located in Adelaide Paediatrics  
360 Magill Road, Kensington Park 

Yorketown 

Located in Yorketown Medical Centre 
23 Waterloo Bay Road, Yorketown
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WORLD PATHOLOGY DAY

CMV Review

During September 2016, SA Pathology 
responded to an international recall by 
Siemens Healthcare of specific batches  
of their cytomegalovirus (CMV) IgM 
assay which warned of the risk of 
false-negative results. Whilst CMV is a 
common infection, it may be significant 
for pregnant women, neonates and the 
immunocompromised. 

Following the manufacturer’s recall 
instructions, SA Pathology urgently 
re-tested archived sera. Over 2,000 
‘high-negative’ samples from children 
0-12 years old and females aged 12-50 
were re-tested with no new CMV-IgM 
positives found. Additionally, requests 
for 360 patients who required  
re-testing, but for whom no archived 
sera were available, were reviewed. 
Overseen by an SA Health steering 
committee, the expert panel deemed 
no clinical follow-up was necessary. 
Doctors and patients should be 
reassured by these initiatives and 
results.

Ordering CMV
This recall provided some learning 
opportunities by revealing that 
many doctors order CMV serology 
investigations as part of routine 
antenatal screening, which is not 
recommended. CMV IgM/IgG testing 
is indicated as the initial investigation 
if a pregnant woman has been a CMV 
contact, has a mononucleosis-like 
illness or an abnormal pregnancy. 

CMV IgM testing is unreliable and 
of little use in immunocompromised 
patients. CMV IgG may be used 
initially to determine if the patient 
is a carrier or naïve, thereafter 
CMV PCR is generally used for the 
immunocompromised. 

For further information please check 
our website at sapathology.sa.gov.au  
or phone (08) 8222 3000 and ask  
to speak to the on-call Clinical 
Microbiologist. ¥

Cervical screening – business  
as usual

Based on new evidence and 
technology the National Cervical 
Screening Program (NCSP) will 
change from May 1, 2017 but until 
then, current Cervical Screening 
Guidelines should continue.

What to remember for now:

n Continued 2 yearly Pap smears  
 will ensure women are at a reduced  
 risk of developing cervical cancer.

n Women aged between 18 and 69  
 years, and who have ever been  
 sexually active should participate  
 in the current National Cervical  
 Screening Program.

n The HPV vaccine does not protect  
 against all types of HPV infection  
 that are known to cause cervical  
 cancer and continued screening is  
 recommended.

n Conventional Pap smears are still  
 required and currently covered  
 under the Medicare Benefits 
 Scheme (MBS). Liquid Based 
 Cytology (Thin Prep) can be 
 requested at a cost of $37 to the  
 patient.

n HPV DNA testing can still be 
 requested as a ‘Test of Cure’ and  
 is currently covered by the MBS  
 for women who have received   
 ablative treatment for a high grade  
 squamous lesion in the past.

Updated Clinical Guidelines and 
Resources relating to the changes 
of the renewed National Cervical 
Screening Program will be available 
provided from the Australian 
Government, Department of Health 
from early 2017.

SA Pathology will continue to provide 
a specialised service in Cervical 
Screening tests now and in the future; 
if you have any queries relating to the 
National Cervical Screening Program, 
please contact SA Pathology on  
(08) 8222 3000. ¥

Over 70% of doctor diagnosis relies on 
test results, yet much of what happens 
in the pathology laboratory remains a 
mystery. This year SA Pathology held its 
World Pathology day event at Flinders 
Medical Centre. 

With the assistance of our pathologists 
and scientists, we displayed a range of 
haematology, cytology and anatomical 
examples for the public to view. 

Every year, November 16 is World Pathology Day, held annually 
to raise awareness about the importance and value of pathology 
and its central role in health. 

Reactions from hospital visitors, 
patients and healthcare staff were 
extremely enthusiastic; people were 
keen to understand microscopic slides 
of various blood disorders, heart 
conditions and visual images of  
cancer, many of whom asked probing 
questions about these and the 
processes pathologists use every day 
to detect illness. 
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Historical description of the 
microscopic characteristics  
of pollens was made by Brown 
and Bauer off Encounter Bay 
during Matthew Flinders’ 
voyage on the ‘Investigator’  
in 1801-3.

>
Did you know?

Pollens 

In the Adelaide region the major 
contributors to the usual spring 
peak of respiratory allergies are 
the imported Pooideae grasses 
(e.g. rye grass) and olive trees. 
Plants with prominent flowers are 
generally dependent on insect rather 
than windborne pollination and 
hence are poor sources of airborne 
pollen, although the ‘daisy’ family 
(Asteraceae) is an exception which 
uses both mechanisms. Usually the 
heavily pollinating Pooideae grasses 
are most active from late September 
until there is sustained dry heat for 
many days. In some years significant 
grass pollen peaks occur as early as 
August. Similarly, heavy summer  
rains promote mini peaks 20-50  
days later.

At Adelaide’s latitude pollination is 
spread across a number of months 
with some tree pollens like cypress 
seen as early as July (winter), and 
sub/tropical grasses such as  
Bermuda and Bahia and weeds like 
dandelion and plantain pollinating  
into March (autumn).

Local exotic plants and moist 
indoor environments can also affect 
exposures to pollens and moulds 
respectively. 

Stinging and biting arthropods 

In our region stinging insect allergy 
has a summer peak and, although 
uncommon in winter, it can occur  
in any season.

Locally the most common cause 
of sting anaphylaxis are honey 
bees followed by the stinging 
native ‘hopper’ or ‘jack jumper’ ant 
(Myrmecia pilosula) which is found 
in the Adelaide Hills and cooler parts 
of the state. Approximately 12mm 
long with a black body and orange 
extremities, it has a characteristic 
hopping motion and stings 
aggressively at whatever moves in  
its territory. Minor contributors are  
paper wasps, ‘inch’ ants (various 
Myrmecia spp) and, in cooler areas, 
‘European’ wasps (Vespula spp), 
all of which are more active in warm 
conditions. 

Honey bees and paper wasps live 
in diverse environments whilst 
‘European’ wasps are predominantly 
found near sources of human food  
and garbage. Identifying these 
stinging insects by sight is more 
difficult because honey bees, 
‘European’ wasps and one locally-
occurring paper wasp (Polistes)  
share similar colouring but differ in 
shape and behaviour. 

First described in Australia as a 
result of observing ‘asthma epidemics’ 
short term events like spring and 
summer thunderstorms can aggravate 
pollen exposure by two mechanisms. 
Increased turbulence in the lower few 
metres of the atmosphere stirs up 
pollen and mould allergens in the air 
we breathe, whilst dead pollen grains 
break open, releasing allergen rich 
micro-particles which penetrate lower 
airways far more than large, intact 
pollen grains.

Moulds

Moulds are both seasonal and year 
round allergens; however their 
spores and behaviour under different 
conditions are less well understood. 
Whilst many moulds have not been 
fully classified, human allergic 
responses have been described to 
over 60 species. What is clear is that 
in many locations there is a very 
strong correlation between mould 
sensitisation and severe – or even 
lethal – bouts of asthma. The mould 
Alternaria, relatively resistant to hot, 
dry conditions, is abundant around 
Adelaide and has recently been shown 
to be the first aero-allergen to which 
infants in this region develop allergic 
antibodies. Whilst not as predictably 
seasonal as for pollens, peaks of 
Alternaria spores are often seen 
around harvest time when grain crops 
and grass are cut, and late in summer 
when the stubble is breaking down. 
East and north winds are an important 
vehicle for grassland-derived allergens. 

Seasonal
nothing to sneeze at

allergies

Spring brings longer, warmer days and is generally welcome but for some it brings on symptoms  
that may be a nuisance, distressing or even life threatening. Common spring allergens include 
pollens, moulds, and stinging or biting arthropods. Many respiratory virus epidemics also peak  
in late winter or early spring, so not all sneezes or coughs are ‘hay fever’.

PROFESSOR BOB HEDDLE
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Orchid: Photo Cindy McDonald
Hopper ant: Photo Archie McArthur OAM

Sensitisation is far more common 
than clinical allergy and we strongly 
recommend against testing for allergy 
to insect venoms unless the patient 
has a history of a rapid onset systemic 
allergic reaction following a sting. 
We recommend referral of anyone 
with a history of such reactions to 
a Clinical Immunologist/Allergist as 
false negatives can occur. Whilst 
specialised tests are available to assist 
with specificity, specialist advice 
is required as there is substantial 
cross reactivity between different 
vespid (wasp and hornet) venoms 
and limited cross reactivity between 
vespid and honey bee venoms. 

Additional testing

Following a systemic allergic 
response we recommend testing for 
mast cell tryptase (clotted blood) 
on both acute (0.5 to 6 hours) and 
convalescent specimens (at least 
several days later). This combination 
increases sensitivity for anaphylaxis 
and also helps detect mast cell 
disorders, which appear to predispose 
individuals to severe hypotensive 
anaphylaxis following insect stings.

Systemic allergic reaction 

Systemic allergic reactions to insect 
venoms do not depend on atopic 
status and lead to approximately 
three referrals a week to the Royal 
Adelaide Hospital. Specific IgE is 
available for the venoms of honey 
bees and ‘European’ or ‘common’ 
wasps (Vespula spp, also called 
‘yellow jackets’ in Americas) and some 
Polistes paper wasps. SA Pathology, 
with the manufacturer, has developed 
sIgE tests to venoms of ‘hopper’  
and ‘inch’ ants.

Sensitisation is far more 
common than clinical allergy

Mosquitoes and ticks

Excessive local reactions to mosquito 
bites are usually seen in infants or 
immigrants from cooler climates 
and generally abate with increased 
exposure. Bites of the ‘paralysis tick’ 
(named because of canine rather 
than human reactions), a common 
cause of anaphylaxis on the eastern 
seaboard, may leave the subject 
with predisposition to anaphylaxis, 
(sometimes delayed), to mammalian 
meat and some therapeutic 
monoclonal antibodies because of 
sensitisation to ‘alpha-gal’ (meat 
allergy), which SA Pathology  
can test for.

More information 

Please phone Enquiries (08) 8222 3000 
and ask for the on-call Immunologist.
Allergy Test Request PUB-0425 ¥

Finding a stinger is strongly 
supportive of a honey bee sting. 
The hopper ant is readily recognised 
and its sting is often described as 
‘like an electric shock’. 

Pollution 

There is growing evidence that 
pollutants, notably particulates from 
diesel exhausts, render pollens more 
allergenic. In common with evolving 
virus re-distribution, climate change 
will affect the spread of plants and  
the yield and dispersal of pollens 
and moulds. 

How can the laboratory help? 

Allergy to pollens and moulds is a 
feature of atopic (hyper allergenic) 
individuals. 

Total IgE has poor sensitivity and 
specificity for atopy but a screen 
involving specific IgE (sIgE) to the 
most common pollen, mould, dust 
mite and indoor animal has high 
sensitivity and specificity. In the 
Adelaide region nearly all atopic 
subjects would have sIgE to one or 
more rye grass pollens, the mould 
Alternaria, house dust mites 
(commonly Dermato. pteronyssinus) 
and cats or dogs, depending on the 
home environment. Where the history 
is clearly seasonal, atopy is highly 
likely and sIgE to rye grass, olive tree, 
plantain pollens and to Alternaria 
may assist. 

If allergen specific immunotherapy 
is being considered a much wider 
screen, using allergen skin prick 
testing, is appropriate. Interpretation 
is not easy as all of these tests 
measure sensitisation, not the less 
common clinical allergy, and they 
may reflect cross-reactivity and/or 
past, rather than current, exposure. 
The significance of a positive test is 
best interpreted by an experienced 
practitioner. SA Pathology’s Clinical 
Immunology team are happy to 
answer questions and give advice.

>
Did you know?

‘Hopper’ ants occur  
predominantly in native 
bushland and are essential for 
cross-pollination of the native 
fringed hare orchid.

Common allergens in SA

Rye and couch grass pollen

House dust mite 

Cat dander (epithelia)

Alternaria mould spores

Olive tree pollen
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Present from birth, the condition 
results in increased LDL in plasma 
which can lead to blocked arteries, 
premature coronary disease, heart 
attack, stroke, or other circulation 
problems due to the build-up of 
cholesterol and damage to blood 
vessels. Often the first sign of FH is  
a heart attack. Almost half of 
untreated men with FH will have a 
myocardial infarction before the age  
of 50, one third of women by age 60.  
It is important FH is diagnosed early 
to reduce morbidity and mortality.

Familial hypercholesterolemia (FH) is a disorder of cholesterol metabolism in which the liver cannot 
clear cholesterol from the blood in the usual way. FH is inherited as an autosomal dominant disorder, 
with most mutations affecting the low-density lipoprotein (LDL) receptor; siblings and children of an 
affected person have a 50% chance of inheriting the disorder. 

DR MicHaEL MEtz

High cholesterol 

Conventional risk assessment tools 
do not adequately predict cardio 
vascular disease for those with FH. 
Whilst risk factors are the same in 
people with FH as in the general 
population, cardiovascular risk factors 
are amplified, and hence they require 
detailed assessment and vigorous 
management.

Diagnosis and detection

Figures suggest that one in 200 to  
300 people have FH worldwide and 
more than half of those who have  
been diagnosed are not adequately 
treated. In some ethnic groups such  
as Ashkenazi Jews, Christian 
Lebanese, South African Afrikaaners 
of Dutch descent, Tunisians and 
French Canadians the incidence  
can be as high as 1:100.

Of the 45,000 people predicted to  
have FH in Australia, only 1% have 
been diagnosed. 

Why do so many remain undiagnosed, 
and how can we identify people with 
FH? A quick method is to query FH in 
every patient with a total cholesterol 
level greater than 8.0 mmol/L; a lipid 
panel with HDL is indicated to evaluate 
the LDL-cholesterol and triglycerides. 
FH should be suspected when 
untreated fasting LDL cholesterol 
levels are above 5.0mmol/L. 

When ordering pathology, request 
both Lipid Profile and HDL.

Secondary causes of elevated 
LDL cholesterol level such as 
hypothyroidism, anorexia nervosa 
and nephrotic syndrome should be 
excluded. Obesity and drugs, such as 
corticosteroids or beta blockers, must 
also be considered. Similarly, a family 
history of premature heart disease 
and/or high cholesterol in first degree 
relatives should be explored.

The Dutch Lipid Clinic Network 
Score (DLCNS see Table 1) is a 
useful approach for evaluating FH in 
middle-aged and older populations. 
It is available online; find the web 
link at the end of this article. Whilst 
genetic testing can be useful for 
diagnosing FH, its use needs careful 

application and appropriate resources. 
Fifteen percent of people with 
clinical FH will not have a mutation 
on DNA testing. It is also expensive 
and patients will be billed for tests, 
currently costing around $1000. 

GP diagnosis
Contemporary studies show 
general practitioners are crucial 
to the detection, identification 
and management of FH. Once FH 
is suspected, GP’s can refer to a 
lipid specialist. The recent paper 
‘Familial Hypercholesterolaemia: 
A model of care for Australasia’ 
has comprehensive information, 
summarising current guidelines  
for FH management and is available  
at the FH website.

Treatment 

What constitutes effective versus 
inadequate treatment? Due to the 
cholesterol burden associated with FH, 
pharmacotherapy is recommended 
from 10 years of age. Patients in 
their 30’s or 40’s should be vigorously 
treated. With adequate therapy, 
risk can return to ‘normal’ or reflect 
the background risk of unaffected 
people. Statins are effective agents for 
lowering LDL cholesterol, with good 
evidence supporting their safety in 
children and adolescents as well as 
adults. Additional treatments are  
being developed and becoming 
available that should encourage us  
to maintain a positive attitude to 
lowering LDL cholesterol.

Often the first sign of FH  
is a heart attack

in children?
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Testing younger patients

High cholesterol is often considered 
to be a problem which affects older 
people with risk factors such as high 
blood pressure, diabetes or obesity. 
In South Australia there are likely to 
be at least 1000 children living with 
FH, yet children and young adults are 
rarely screened for high cholesterol. 

After detecting FH in an adult, 
cascade screening of family members 
should occur to identify FH in 
young people before significant 
atherosclerosis develops. We are well 
placed to improve the outcomes of 
the disorder by managing childhood 
hypercholesterolaemia, thereby 
preventing premature coronary 
artery disease. As a first screening 
test, a non-fasting plasma lipid profile 
is sufficient. However, at least two 
consecutive measurements of a lipid 

profile, including HDL, should be 
made over a 4 month period in order 
to diagnose FH. A rough estimate 
of the 95th percentile of LDL in 
childhood is 3.5 mmol/L.  

Where FH is suspected in a young 
patient, phone the Lipid Clinic at the 
Women’s and Children’s Hospital on 
(08) 8161 7295 for assistance with 
evaluation. Referral to the clinic is 
encouraged. 

Resources

The FH Australasia Network website 
www.athero.org.au is focused on the 
prevention of early heart attacks in 
people with inherited high cholesterol,  
and it hosts a new registry which will 
increase our knowledge of the disease.
Dutch Lipid Clinic Network Score 
calculator www.athero.org.au/fh/
calculator/ 

Family history 

1

2

2

1

6

4

8

5

3

1

First degree relative with known premature 
coronary and/or vascular disease  
(men <55 years, women <60 years)

First degree relative with known 
LDL-cholesterol above the 95th 
percentile for age and gender

or 

or First degree relative with tendinous 
xanthomata and/or arcus cornealis 

Children aged <18 years with 
LDL-cholesterol above the 95th 
percentile for age and gender 

Clinical history

Patients with premature coronary artery disease 
(men <55 years, women <60 years) 

Patients with premature cerebral or peripheral vascular disease 
(men <55 years, women <60 years)

Physical examination

Tendinous xanthomata

Arcus cornealis before 45 years of age

Investigation

LDL-cholesterol (mmol/L) LDL-C ≥8.5

LDL-C 6.5–8.4

LDL-C 5.0–6.4 

LDL-C 4.0–4.9  

Patient total

criteria Score Patient score

Table 1 – Dutch Lipid Clinic Network Score for FH

This is the untreated  
LDL-cholesterol concentration. 
See supporting documentation 
for method of calculation. 

Palpebral xanthelasma – patients can present 
with cutaneous cholesterol deposits

Arcus cornealis under the age of 45 – suspect FH.
Absence of these clinical signs does not exclude 
FH, especially in younger patients

Diagnosis

Patient total

Probable FH

6-8

Possible FH

3-5

Unlikely FH

<3>8

Definite FH
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Thyroid disorders can be difficult to detect but thyroid function tests can assist diagnosis.  
Measuring thyroid stimulating hormone (TSH) is usually the first step. If this is abnormal, free 
thyroxine (FT4) is then assessed. Finding a raised concentration of TSH with a low concentration of 
FT4 suggests hypothyroidism, while a low concentration of TSH with a high concentration of FT4 
usually leads to a diagnosis of hyperthyroidism (Figure 1). Measuring thyroid autoantibodies may 
help establish the cause of the dysfunction, but assays from different manufacturers can give different 
results, and tests of thyroid function may also be affected by drugs and concurrent illness.

Assay discrepancy

Thyroid function tests are commonly 
requested in clinical practice;  
SA Pathology analyses around  
600-700 a day. Historically patients 
were directed to a specific pathology 
provider, however they now have 
greater choice and can present to any 
pathology laboratory for their tests. 
The consequent variation in results 
may be confusing and requires careful 
interpretation.

The International Federation of 
Clinical Chemistry and Laboratory 
Medicine (IFCC), the peak 
professional body for laboratory 
medicine, recently completed 
a worldwide study to measure 
differences in results between various 
thyroid function assays. They found 
significant variation in levels of  
thyroid hormones for TSH, FT4 and 
free triiodothyronine (FT3) across  
the various assays in common use  
by pathology laboratories. 

What causes variation?

Many commercial diagnostic 
companies provide thyroid function 
test assays and patients are likely to 
have their tests conducted using any 
one of these. 

The clinical significance of differences 
in the results they produce, however, 
is controversial. The relationship 
between different manufacturers’ 
assays and the quoted reference 
intervals is not always clear or well 
understood.

If a laboratory is using an assay that 
provides higher values than most 
other assays, it might naturally be 
expected, even assumed, that the 
reference intervals used by that 
laboratory would have higher limits. 
But this does not appear to be the 
case. 

Until the manufacturers of test kits 
adopt procedures to harmonise their 
values across all the various assays, 
clinicians are urged to be cautious 
when interpreting their patients’ 
thyroid test results where different 
laboratories are used, and the result 
variation is small. 

Reference intervals –  
a movable feast

Reference intervals are defined as 
those into which 95% of a normal, 
healthy population fall. This means 
2.5% of ‘normal’ patients will have 
higher and 2.5% will have lower  
results than the reference interval 
(Figure 2). Reference intervals are 
affected by ethnicity, age and iodine 
intake. 

Furthermore, different intervals apply 
in pregnancy, neonates and very  
young children.

All laboratories are required to publish 
reference intervals when reporting 
pathology results for the tests they 
conduct. Each assay, even for the same 
analyte, will give slightly different 
results because of intrinsic variations 
in the reagents used. Results can 
also be influenced by the potential 
effects of interfering illnesses and/or 
substances a patient may have taken. 

Therefore each assay must be 
interpreted in terms of its own 
reference interval. The practical 
implications are that test results 
from different laboratories may 
not be directly comparable and 
their interpretation requires close 
examination of the reference  
intervals.

Figure 1 

TSH

FT4

consider 
hypothyroidism

TSH

FT4

consider 
hyperthyroidism

PROFESSOR HOWaRD MORRiS

Why do thyroid function 
test results vary?
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More information

SA Pathology’s pathologists are available to answer your clinical questions at  
any time, 24 hours a day, throughout the year. Call Enquiries on (08) 8222 3000 
and ask for the on-call Chemical Pathologist. ¥

Results from different laboratories  
may not be directly comparable
Figure 2

Reference interval

68% within 
1 standard deviation

95% within  
2 standard deviations

Is harmonisation likely?

There is general awareness of the  
issue of test harmonisation at both  
an international and a local level. 
When comparing thyroid function 
tests with cholesterol testing, 
for example, the accuracy and 
standardisation of cholesterol 
‘numbers’ has improved markedly over 
the last 50 years. In the 1960’s, the 
margin for test result error was over 
25%; it is currently well under 5% and 
we now have the ability to determine 
accurate results for cholesterol levels 
in patients, no matter where they are 
tested, what assays are used or what 
diagnostic systems they are tested on. 

Successful test harmonisation depends 
both on the agreement and selection 
of test methods and the commercial 
realities faced by equipment and assay 
manufacturers. Across the pathology 
profession there is a concerted push 
to harmonise test values but the costs 
involved and practical considerations 
are significant, as are implications 
about ultimately determining 
benchmark values. 

Clinical advice

Experienced endocrinologists and 
specialists in this area of medicine  
will generally not be influenced by 
minor differences between assays. 
However, there is potential for 
inexperienced clinicians to be swayed 
by small differences in result values, 
or minor readings outside reference 
intervals, that have limited clinical 
significance. The risk lies in the 
temptation to ‘over-treat’ symptoms 
by recommending the patient take 
thyroxine, for example, when it may 
not be necessary.

Should you test again? Possibly, but 
this could result in additional costs 
to the health system and create a 
situation in which repeat testing 
over minor result variations will not 
ultimately achieve better patient 
outcomes. If you require clarification 
about variations in thyroid function 
tests results, check with the  
laboratory which performed the 
test for further interpretation. It is 
also sound advice to use the same 
laboratory for repeat testing.

SA Pathology’s Professor  
Howard Morris, has been 
named President-Elect of the 
International Federation of 
Clinical Chemistry (IFCC), the 
peak professional organisation 
in laboratory medicine with 
a membership covering 90 
countries. 

Professor Morris will join the IFCC 
executive Board as President-elect 
in 2017 and take office as President 
for a three year term the following 
year. His appointment is the first 
time in the organisation’s history 
that an IFCC President has been 
elected from outside of europe or 
the USA. Howard, a clinical scientist 
in Chemical Pathology, works in 
diagnostic clinical biochemistry 
in the field of immunoassay and 
endocrinology. 

Between 2003 and 2009 he was  
the director of the Hanson Institute, 
during which time he was also 
Secretary of the Scientific division 
of the IFCC.

Professor Morris continues  
SA Pathology’s 40 year history of 
contributing leadership to the IFCC.

International 
appointment

Professor Howard Morris
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aSSOciatE PROFESSOR JuLian WHitE – invitED autHOR

Venomous snakes are amongst the world’s most feared and misunderstood creatures.  
While much maligned, they are an important part of our environment and play a vital role in  
our ecosystems by contributing to pest control. 

In Australia, venomous snakes don’t 
just make their homes in remote areas 
of bushland; they exist in cities and 
urban areas, where they can be found 
in backyard gardens, sheds and even 
inside houses. As we emerge from the 
colder months, so do they – that is 
why we need to know how to handle 
an encounter with a snake and what  
to do if someone is bitten.

Of course, the best bet is to avoid 
being bitten in the first place. 
Attacking a snake with a spade is not 
the wisest approach; the snake is as 
frightened of you as you are of it, and 
it is well equipped to defend itself if 
you try to kill it. If you do come across 
a snake, stay calm and still and give it 
an opportunity to escape. If letting it 
go is not a practical solution, call an 
expert reptile catcher to remove  
it safely.

Bite effects

Australian snakes that pose a danger 
to humans and other animals are 
all cobra-type snakes of the family 
Elapidae, with smallish fangs towards 
the front of the mouth and potent 
venoms which exert their effects 
systemically. Major potentially life-
threatening effects vary from species 
to species, and may include: 

n Coagulopathy and bleeding 
Caused by potent procoagulants 
which consume fibrinogen  
(the defibrination syndrome), 
preventing clot formation, or 
by anticoagulants which inhibit 
clotting pathways

n Flaccid paralysis 
Caused by potent neurotoxins that 
target the neuromuscular junction, 
either pre or post-synaptically

n Muscle damage 
Seen as rhabdomyolysis principally 
affecting skeletal muscles 
systemically 

n Kidney damage 
This can be caused by multiple 
mechanisms, including in some 
cases a TTP/HUS-like syndrome of 
intravascular haemolysis, anaemia, 
thrombocytopenia and secondary 
renal failure

n Cardiotoxicity 
Cardiotoxicity appears to be 
secondary, with multiple possible 
mechanisms, but cardiac arrest 
and collapse can occur within 
5-60 minutes of an untreated bite, 
notably by brown snakes.

First aid and PBI

If someone is bitten, what should  
you do? 

Knowing what the venom can do helps 
us understand the best emergency/
pre-hospital response. The most 
important action is to support 
cardiorespiratory function and delay 
venom movement to the victim’s 
systemic circulation using a pressure 
bandage and immobilisation (PBI) 
(see page 12). PBI as first aid for 
snakebite has been recommended for 
more than 35 years. While evidence 
for its effectiveness is equivocal, 
it is both safer and more effective 

than other methods. Do not use 
tourniquets, the ‘cut and suck’ 
technique or electric shock.

Immobilise

To apply PBI to a bite on a limb it 
is preferable to use an elasticised 
bandage, if one is available. Start 
peripherally and work proximally, 
over the top of clothing if necessary, 
applying firm pressure as you would 
for a sprain, but not so tight as to 
occlude blood flow. Immobilise the 
bitten limb using a splint and further 
bandages. Keep the patient still and, 
if feasible, bring transport to them. 
Do not wash or clean the bite area, 
but mark where it is on the bandage, 
once it is applied. Transport the 
patient to hospital, preferably in an 
ambulance. Snakebite patients should 
not be active and should never drive 
themselves to care, as early collapse 
may result in a vehicle accident. 

CPR – prepare to resuscitate
Whilst the emphasis in first aid 
has been on PBI, most snakebite 
fatalities result from early cardiac or 
respiratory collapse and the failure 
to provide effective cardiopulmonary 
resuscitation (CPR). CPR is arguably 
the most critical part of first aid if 
the patient collapses or lapses into 
unconsciousness.

See page 12 for how to apply PBI 
and what bites to use it for.

season again!

It’s
snakebite
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Australia’s dangerous snakes 
are cobra-type snakes of the 
Elapidae family.

>
Did you know?

About Julian White

Invited author Associate Professor 
Julian White is unit head of the 
Toxinology Department at the 
Women’s and Children’s Hospital 
and Associate Professor in 
Toxinology at Adelaide University. 

A frequent lecturer at international 
meetings, he has a global 
reputation as author of numerous 
scientific papers and book 
chapters on a variety of aspects of 
toxinology. Over the last 20 years 
Julian has developed a training 
course in clinical toxinology which 
draws students from around the 
world. 

In 2016 he was made a Member 
of the Order of Australia for his 
contribution to clinical toxinology.

Signs of venom effect

Once in hospital, the medical response 
must focus on rapidly determining 
if the patient has evidence of 
systemic envenoming and, if they do, 
commencing appropriate antivenom 
therapy. Leave PBI in place until it 
is clear if envenoming has occurred. 
Systemic envenoming? Check for 
evidence of:

n Coagulopathy: bleeding from bite  
 site, gums, venepuncture sites etc. 

n Flaccid paralysis: look for ptosis  
 (droopy eyelids), other cranial  
 nerves signs.

n Rhabdomyolysis (skeletal/muscle  
 breakdown): muscle pain.   
 Conduct lab tests for elevated CK,  
 myoglobinuria. 

n Kidney damage: urine output,   
 conduct lab tests to assess.

n Non-specific symptoms: headache,  
 nausea, vomiting, abdominal pain  
 etc. 

The dose of antivenom depends on 
the type of snake and the degree 
of envenoming, not the size of the 
patient; children receive the same 
dose as adults. 

Recommendations to only use one 
vial of antivenom are ill-advised. 
For bites by brown snakes or tiger 
snakes, the wisest choice is an initial 
dose of two vials, sometimes more 
(respectively, brown snake and tiger 
snake antivenom). Antivenom can 
cause potentially severe early adverse 
reactions so medical personnel 
should always have adrenaline and 
resuscitation equipment ready, and 
extra staff prepared, when giving any 
antivenom. 

Seek expert advice

Always seek expert advice when 
treating snakebite patients.  
Contact the Women’s & Children’s 
Hospital’s Toxinology Department. 
Phone (08) 8161 7000 and ask 
to speak to the on-call Clinical 
Toxinologist. ¥

Pathology support
Laboratory tests should include:

n Coagulation studies (INR, aPTT,  
 D-dimer, fibrinogen)

n CBE (i.e. platelet count, RCC,  
 WCC, looking for haemolysis  
 with blood film – spherocytes,   
 schistocytes etc).

n Electrolytes

n Renal function

n CK (creatinine kinase). 

If initial examination and laboratory 
tests are normal and antivenom is 
available if needed, then remove the 
PBI and retest pathology at 1 hour 
post-removal, and again at 6 and 12 
hours post-bite. 

Snake venom detection kits (SVDK) 
are designed to help choose the most 
appropriate antivenom – they are 
not a screening test for snakebite. 
A negative SVDK result does not 
exclude snakebite. Nor is a positive 
result, by itself, a reason to give 
antivenom. The best sample is a 
moist swab from the bite site. 
If this is unavailable, urine may be 
tested if the patient has evidence  
of systemic envenoming.

How much antidote?
If there is evidence of systemic 
envenoming then, in most cases, the 
patient should receive antivenom 
as soon as possible. If the type of 
snake can be determined by use of a 
diagnostic algorithm with or without 
SVDK, then it is best to use the 
appropriate ‘monovalent’ antivenom; 
otherwise use polyvalent antivenom 
or an appropriate mixture of several 
‘monovalent’ antivenoms. 
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Requesting allergy tests

For more information on requesting 
allergy tests simply type ‘allergy’  
into the Tests/Procedures search  
box on our home page at  
www.sapathology.sa.gov.au. 

each allergy test is linked to our Test 
Information sheet ‘Allergen Testing 
Guidelines’ (PUB-0425) which is also 
available on request from Consumer 
Products – phone (08) 8222 3394.

Continued from page 11

Stings from hopper ants are a 
uniquely Australian problem and 
a common cause of severe allergic 
reactions. Symptoms include an all 
over rash, with swelling of tongue or 
throat. Victims can experience trouble 
breathing, abdominal pain, diarrhoea, 
vomiting or a drop in blood pressure. 

Testing new treatments
Venom immunotherapy involves 
giving gradually increasing doses 
of ant venom in a vaccine, thereby 
reducing the chances of severe 
allergic reactions to future stings. 

There is currently no reliable test 
to judge whether this treatment 
has worked, apart from a ‘live sting 
challenge’, which has inherent risks. 
Our study will assess the usefulness  
of the Basophil Activation Test as 
a tool to predict the effectiveness, 
ongoing protection and 
treatment-related side effects of 
immunotherapy. 

If the test proves effective for  
allergen tolerance it may also be 
useful for food and drug allergies.

Research tests venom treatment

Pressure Bandage and Immobilisation (PBI) 

Start peripherally and work  
proximally, over the clothing if 
necessary

Apply firm pressure as you would a 
sprain, but not so tight as to occlude 
blood flow

Immobilise the bitten limb using  
a splint and further bandages

Table 1: PBI applicability

PBI recommended

All Australian venomous snakes

Funnel Web Spiders

Blue Ringed Octopus

Cone Shell

PBI not recommended

Jellyfish stings

Other spider bites including  
Redback Spider

Fish stings including Stonefish bites

Stings from scorpions, centipede  
or beetles

>
Did you know?

Despite their fearsome looking 
‘nippers’ it’s the sting in the
tail of the ‘hopper’ ant that’s  
venomous.

SA Pathology scientists recently received grant funding from the Allergy 
and Immunology Foundation of Australasia to support research into 
insect allergy treatment. Led by Dr Pravin Hissaria with Prof Bob Heddle 
and Dr Adriana Le the project will assess the effectiveness of treatments 
for allergic reactions to hopper ant stings. 


