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I’m delighted to welcome you to the second Doctors’ 
Newsletter for 2019 and, in doing so, acknowledge and 
thank the authors who have been so generous with their 
time and expertise. 

Genetic testing is an area in which the energy and 
excitement are palpable, a dynamism which translates into 
an ever-expanding test menu which Douglass Hanly Moir 
Pathology (DHM) is able to offer to clinicians. 

In this issue, Dr Kym Mina has written about a genetic 
test for lactose intolerance which addresses the inherent 
deficiencies and practical difficulties of other assays in 
common use. Professor Graeme Suthers has provided 
an introduction to pharmacogenomics (PGx) and 
pharmacogenomic testing, and the potential which they 
hold for more effective prescribing and reduced incidence 
of adverse reactions. He also discusses the Sonic PGx 
Panel, a multi-gene pharmacogenomic assay which 
provides guidance in medication choice and dosing 
across common therapeutic areas. 

I’m confident that you will find the articles in this issue of 
the DHM Doctors’ Newsletter both topical and thought-
provoking.

With half the year passed, and July already upon us, 
I wish you well for the remainder of 2019. 

With my warm regards,

Dr Colin Goldschmidt
MBBCh, FRCPA, FAICD
CEO, Douglass Hanly Moir Pathology
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Welcoming our new pathologists

Dr Jocelyn Jiang 
MBBS (Hons), MMed 
(ClinEpi), FRACP, FRCPA
Immunologist

Dr Jiang graduated with Honours from Monash 
University, trained at Canberra and Westmead 
Hospitals and is a Consultant Physician in 
Clinical Immunology and Allergy in rooms at 
St Leonards. She is interested in all aspects of 
clinical immunology and allergy and is currently 
involved in research examining novel markers of 
neuroinflammation in autoimmune encephalitis.

Dr Juan Ortiz 
MD, FRCPA
Anatomical Pathologist

Dr Ortiz completed medical training in 
Colombia followed by specialty training 
in anatomical pathology in Australia and 
subspecialty training in the US. He has 
worked in private practice with special 
interests in dermatopathology, ophthalmic 
pathology and general pathology.

Assoc. Prof. John Quin
MBBS (Hons), BSc (Hons), 
PhD, FRACP, FRCPA
Immunologist

Assoc. Prof. Quin has more than 40 years’ 
experience with NSW Health, initially as a 
laboratory scientist, then as a resident/registrar 
and, more recently, as the founder and ex-Unit 
Director of Immunology/Immunopathology at 
South West Sydney and Liverpool Hospitals. He 
has contributed to more than 60 publications and 
was involved in more than 30 clinical trials in HIV, 
hepatitis and immunology.

If you would like to read their full biographies, please visit our website www.dhm.com.au

To quote from its accompanying citation, Dr Goldschmidt 
received the Award for ‘outstanding achievement and 
contributions to administration of pathology in Australia, 
New Zealand and around the world, demonstrating effective 
leadership and instilling a management philosophy 
throughout the company that values and espouses a 
corporate culture of Medical Leadership’.

The circumstances which catapulted Dr Goldschmidt from 
microscope to boardroom also marked a flexion point in 
the evolution of private pathology as a whole. Since then, 
the transformation in structure, operation and perception of 
private pathology has been unparalleled. Dr Goldschmidt’s 
vision, which received proof-of-concept locally and became 
the dominant paradigm nationally, is now the focus of 
enthusiastic endorsement globally. 

Operational transformation has been predicated on a 
management philosophy which values the leadership 
contribution of medical, scientific and technical specialists 
and embodies a commitment to honour the doctor–
patient relationship. This has allowed Sonic Healthcare to 
consistently deliver the highest levels of service, quality, 
professionalism and best-practice medical care. 

This recognition of Dr Goldschmidt’s career achievements 
is unique in the context of previous Award recipients, and for 
one reason; his contribution to private pathology has been 
unique in both principle and scale. While the encapsulation 
of his vision and three decades of tireless advocacy in 
the phrase ‘contributions to administration of pathology’ 
is an understatement, such recognition by the College is 
unprecedented and is an honour which is hugely deserved.

Honouring 
a lifetime 
contribution

Dr Bruce Latham, President, RCPA (L) and Dr Colin Goldschmidt (R)

In February, 2019, Dr Colin Goldschmidt, CEO 
of Douglass Hanly Moir Pathology, received 
the Distinguished Pathologist Award from the 
Royal College of Pathologists of Australasia. 
This Award honours Fellows of the College 
who have made an outstanding contribution 
to pathology and who have attained a position 
of eminence in their chosen field. By any 
estimation, Dr Goldschmidt fulfils both criteria.
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Lactose intolerance 
and genetic testing
Douglass Hanly Moir Pathology (through Sonic 
Genetics) has recently introduced a genetic test which 
overcomes the limitations of existing assays and assists 
in the reliable diagnosis of lactose intolerance in both 
children and adults.

Dr Kym Mina  
MBBS, PhD, FRCPA (Genetics)
Director – Genetics, Douglass Hanly Moir Pathology

For many years, faecal reducing substances was the only 
screening test available for the investigation of suspected 
lactose intolerance, yet results from this inherently 
insensitive, non-specific assay were often unhelpful. The 
hydrogen breath test and disaccharidase assay provide 
greatly superior diagnostic information but their expense, 
complex specimen collection requirements and availability 
have limited their usefulness. DHM now offers a genetic 
test for lactose intolerance which addresses the inherent 
deficiencies and practical difficulties of other assays in 
common use.

Lactose is the major carbohydrate in mammalian milk. 
Lactose intolerance is caused by deficiency of lactase, 
the enzyme required for digestion of lactose.

After infancy, approximately 75% of the global population 
lose the ability to digest lactose, due to a deficiency 
in lactase, referred to as primary lactose intolerance. 
The remainder of people maintain their tolerance for 
lactose-containing foods because of genetic variants that 
enable continued production of lactase, referred to as 
lactase persistence.

The prevalence of primary lactose intolerance varies 
significantly with ethnic background. Lactose intolerance 
is uncommon in populations that consume large amounts 
of dairy, for example, northern Europeans (as low as 10%), 
but is frequent in other populations (as high as 100% in 
Asiatic countries). It is hypothesised that this is the result 
of selective genetic advantage; populations that have 
historically been dependent on dairy food sources for 
nutrition have survived by having genetic variants that 
allow tolerance for lactose.

Key points

Lactose intolerance affects 
approximately 75% of the global 
population.

Symptoms of lactose intolerance 
include abdominal pain, diarrhoea, 
nausea, flatulence and/or bloating, 
following the consumption of lactose-
containing foods.

This test differentiates between 
primary lactose intolerance, due to 
lactase deficiency, and secondary 
causes of lactose intolerance, due to 
other more serious conditions that 
affect the small bowel.

This test is not affected by intercurrent 
illness and can be performed non-
invasively on patients of all ages.

The test only needs to be performed 
once during a person’s lifetime.
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Genetic testing can confirm lactose 
tolerance (also referred to as lactase 
persistence)

Testing is now available to detect the genetic variant 
(LCT-13910C>T) that accounts for close to 100% of lactase 
persistence in Europeans. Three other genetic variants that 
have a similar effect and are more common in non-European 
populations are also detectable. These variants are thought 
to act as enhancers of the lactase gene that in turn stimulates 
lactase production. 

The clinical utility of this test is its application in excluding 
primary lactose intolerance as the underlying cause of 
gastrointestinal symptoms, by detecting a genetic variant 
that results in lactase persistence.  It may also assist in 
distinguishing between primary lactose intolerance and 
lactose intolerance secondary to other conditions that affect 
the small bowel, such as gastroenteritis, inflammatory bowel 
disease and coeliac disease.

Genotyping will not identify very rare genetic variants 
associated with persisting lactase activity, and therefore 
the absence of a variant can only be used to support a 
diagnosis of lactose intolerance along with other clinical 
and laboratory findings.

Currently, testing for lactose intolerance can also be 
performed by a hydrogen breath test with lactose load, or 
by measurement of intestinal lactase enzyme activity in a 
biopsy obtained during endoscopy. These tests may give a 
false-positive result when lactase levels have been affected 
by a recent viral illness or coeliac disease. These procedures 
are also not suitable for testing children younger than seven 
years old. Genotyping is not affected by intercurrent illness 
and can be performed non-invasively on patients of all ages. 

Arranging a test

1 Complete a standard pathology 
request form to refer your patient 
for ‘lactase persistence’ or ‘lactose 
intolerance genetic testing’.

2 Send your patient to any Douglass 
Hanly Moir Pathology collection 
centre for a blood test or buccal 
swab. No special preparation or 
booking is necessary. 

3 The sample is tested at one of 
our NATA-accredited laboratories 
supervised by a genetic pathologist.

4 The result is reported back to you, 
usually within 5 business days of the 
laboratory receiving the patient’s sample.

Cost

Medicare does not cover the cost of this test 
and your patient will receive an invoice for $75.*

*Correct at time of printing. Please to refer to the Sonic Genetics  
 website, www.sonicgenetics.com.au, for current pricing. 

If you have any further 
questions or would like to 
order our patient information 
brochure or poster, please 
contact your local DHM 
Liaison Manager.

References

 Î Bayless T, Brown E & Paige D. Lactase non-persistence and lactose 
intolerance. Curr Gastroenterol Rep. 2017; 19(5):23 

 Î Mattar R, de Campos Mazo D & Carrilho F. Lactose intolerance: diagnosis, 
genetic, and clinical factors. Clin Exp Gastroenterol. 2012; 5:113-121

 Î Tishkoff S, et al. Convergent adaptation of human lactase persistence in 
Africa and Europe. Nat Genet. 2007; 39(1):31-40

 Î Heyman M. Lactose intolerance in infants, children, and adolescents. 
Pediatrics. 2006; 118(3):1279-1286

Could you be 
lactose intolerant?

After consuming dairy, do 
you experience any of the 
following symptoms?

 ¡ Abdominal pain 
 ¡ Diarrhoea 
 ¡ Nausea

 ¡ Flatulence
 ¡ Bloating

A genetic test to 
determine your ability 
to digest lactose is 
now available

Ask your doctor whether this test could be useful for you

www.sonicgenetics.com.au
Note: Calcium is important for the health of your bones. Milk and other dairy foods are an important source of calcium. Do not remove these foods from your diet without seeking advice from your doctor or dietitian. M
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Lactose intolerance
 and genetic testing  

Information for patients
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Pharmacogenomics 
in general practice
Despite potential savings of more than $1 billion annually, 
awareness of pharmacogenomic tests amongst Australian 
prescribers is low and national guidelines for their use have not 
been developed. This void contributes directly to the continued 
prescribing of ineffective medications, unacceptably high 
rates of adverse drug reactions and associated personal and 
economic costs.

Professor Graeme Suthers
BSc (Med), MBBS, PhD, FRACP, FRCPA, GAICD
Director – Genetics, Sonic Healthcare (Australia)

and the increasing availability and falling cost of the 
technology involved in doing so, is realising the potential 
to personalise medicine and dose selection, maximising 
benefit and minimising harm as a consequence. Those who 
will respond to a medication and those who will have to stop 
treatment because of toxicity can be identified before money 
is wasted or toxicity develops. 

Pharmacogenomics provides only one type of information 
which can be used to explain a medication-related problem 
(that is, no response or toxicity) or to determine whether one 
medication might be more suitable for a patient compared to 
another, but the information it provides should not be used as 
the sole basis for prescribing decisions. Pharmacogenomic 
information should be considered together with relevant 
clinical information, such as age, renal and liver function, 
medication history, concurrent medications and level of 
patient understanding, prior to prescribing.

Pharmacogenomics does not replace clinical assessment, 
other pathology or therapeutic drug monitoring. The 
information it provides informs, but does not replace, 
clinical judgement. 

Pharmacogenomics (PGx) is the study of how the genome 
of an individual patient influences their response to a 
medication. Pharmacogenomic testing, by aligning a given 
medication (and its dosing) to an individual’s genetic potential 
for therapeutic or adverse response, adds a further dimension 
to the concept of personalised medicine. The efficacy 
and safety of a medication, which must be established 
prior to its release and marketing, is currently assessed 
by clinical trials involving thousands of individuals. The 
broadly applicable conclusions derived from this process 
have formed the evidence-base for prescribing over many 
decades but are antithetical to a clinical paradigm which is 
becoming increasingly personalised. Pharmacogenomic 
testing provides the means whereby prescribing is no longer 
tied to population-derived norms but can be tailored to an 
individual’s genotype.

The underlying principle is that genetic variation determines 
how much medication an individual patient will have in 
their body (that is, plasma concentration, sometimes called 
‘exposure’) and whether they are at high risk of certain 
toxicities. The continual identification of genetic variants 
associated with higher or lower plasma concentrations, 

The evidence for pharmacogenomics
Although there is still much work to determine the real potential of pharmacogenomics, there is already a large body of 
peer-reviewed clinical evidence that has been collated, assessed, and then developed into prescribing guidelines by 
international expert bodies, for example, the US-based Clinical Pharmacogenomics Implementation Consortium (CPIC) 
and the European-focused Dutch Pharmacogenomics Working Group (DPWG). Independent Australasian guidelines 
are lacking at the moment, but providers of commercial pharmacogenomic tests give prescribing advice based on these 
International guidelines. As an indication of the potential relevance of pharmacogenomics in the Australian setting, a recent 
study of approximately 5,400 Australians showed that 96% had at least one clinically actionable pharmacogenomic variant.1
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Case studies

1  Antidepressant therapy

A GP was caring for a woman aged 55 years, 
with a history of anxiety and depression and 
no other medical problems. The patient was 
managed by a psychologist for many years. 
After the patient lost her job, her mood 
deteriorated, she spent most days in bed, 
and motivation for finding new work was 
poor. The decision was made to commence 
medication, prescribing sertraline titrated 
to 200 mg daily, the highest recommended 
dose. Several months of treatment failed to 
help, and sertraline was then swapped for 
citalopram. The patient deteriorated further 
and then required a psychiatric admission 
approximately six months after her initial 
clinical decline. Prior to hospitalisation, the 
GP ordered pharmacogenomic tests. The 
results showed low exposure to sertraline 
and citalopram, due to high CYP2C19 
activity (CYP2C19*17/*17), leading to rapid 
metabolism of these antidepressants.2 This 
information was forwarded to the treating 
psychiatry team. Venlafaxine was chosen 
as an alternative antidepressant because 
exposure is not as dependent on CYP2C19, 
and the patient recovered and came off 
medication 12 months later. 

2  Anticoagulation therapy

A woman aged 71 years, with 
atrial fibrillation and other chronic 
comorbidities, was on and off warfarin 
multiple times during many hospital 
admissions over a two-year period. 
When taking warfarin, the international 
normalised ratio (INR) was very sensitive 
and unstable, with doses between 0.5 mg 
and 1 mg daily putting the INR within 
therapeutic range for less than half the 
time. Her extreme sensitivity to warfarin 
had practical implications. As 1 mg tablets 
are the smallest available, titrating doses 
by splitting tablets is inaccurate. This 
dilemma commenced a merry-go-round 
of warfarin or a direct oral anticoagulant 
(DOAC), dependent on the prescribing 
doctor. Pharmacogenomic testing by the 
GP showed the woman to be a normal 
metaboliser of warfarin (CYP2C9*1/*1) but 
highly sensitive to warfarin at the vitamin 
K cycle (VKORC1).3 This information 
helped with the decision to cease warfarin 
for the final time and use a DOAC for 
stroke prevention, a decision that was 
communicated prospectively to her 
treating teams.

3  Statin therapy

A fit man visited his GP after turning 50 
years of age, for his first health check in 
years. He brought to the appointment 
the results of pharmacogenomic tests 
performed via the local pharmacy. 
The tests were taken because his 
parents had both had heart attacks 
and his wife thought the tests could 
predict ‘heart trouble’. The health 
check results were normal, except for 
a total cholesterol of 7.8 mmol/L. The 
decision was made to start a statin. The 
GP remembered seeing something 
about statins in the pharmacogenomic 
report, and subsequently, the report was 
considered in more detail at the follow-up 
appointment. The patient had low activity 
of the main transporter responsible for 
taking simvastatin and atorvastatin into the 
liver (SLCO1B1*5/*17), a result associated 
with higher exposure to simvastatin 
and higher rates of statin-associated 
muscle toxicity, compared with other 
genetic variants.4 Rosuvastatin exposure 
is less pronounced in patients with this 
genotype, and so it was chosen rather 
than simvastatin or atorvastatin.
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Optimise prescribing with the Sonic PGx Panel

The Sonic PGx Panel is a pharmacogenomic test which is now available at Douglass Hanly Moir Pathology (through Sonic 
Genetics). Based on the detection (or not) of defined genotypic variants, the report provides evidence-based, clinically relevant 
guidance concerning medication selection and dosing across a range of important therapeutic areas, including cardiology, 
gastroenterology, pain management, and psychiatry and addiction medicine. The guidance provided is specific to the patient’s 
genotype and can be used as an adjunct to the information provided by clinical assessment and examination, medication 
history and results of other laboratory investigations. 

Genomics has potential application in many areas, including pharmacotherapy. By providing a rational basis for medication 
selection based on the reliable expectation of optimum therapeutic response and absence of adverse reactions, 
pharmacogenomics represents an important advance in the development of personalised medicine. 

If you have any further queries 
regarding the Sonic PGx Panel 
or would like to order our 
brochures, please contact your 
local DHM Liaison Manager.

Personalise your 
patient’s medication

Information for Doctors

The Sonic PGx Panel

The Sonic PGx Panel is a 10-gene pharmacogenomic 
test that provides guidance on medication and dose 
across common therapeutic areas, including cardiology, 
gastroenterology, pain management, and psychiatry 
and addiction medicine.

While the Sonic PGx Panel is available to all 
Australians, it is most useful for patients:

 ¡ Experiencing unwelcome side-effects or 
not responding to medication; or 

 ¡ About to commence medications where PGx has 
been shown to infl uence clinical outcomes.

The genes tested on the Sonic PGx Panel are CYP2D6, 
CYP2C19, CYP1A2, CYP3A4, CYP3A5, CYP2C9, 
VKORC1, ABCB1, OPRM1 and SLCO1B1.

Sonic PGx Panel reporting

Clinically relevant and ready-to-use

Sonic Genetics, in collaboration with an internationally-
recognised interpretive service, Translational Software, 
provides an evidence-based and clinically applicable report, 
incorporating recommendations from expert pharmacogenomic 
groups and associations in an easy-to-read format.

The report includes: 
 ¡ Prescribing recommendations for current or proposed 

medications
 ¡ Genotypes, predicted metaboliser/activity status and 

potential drug-gene interactions
 ¡ The evidence level supporting the PGx guidance 

PGx guidance is intended as additional clinical information 
doctors can utilise to explain or preempt potential medication-
related problems and inform prescribing decisions.

Pharmacogenomic (PGx) testing allows you to personalise your patient’s medication 
according to their genetic variation. This has been shown to improve clinical outcomes 
by enhancing therapeutic effi cacy and improving clinical safety.1,2

Arranging a Sonic PGx Panel

1 Complete a Pharmacogenomic (PGx) Panel 
Request Form or request the ‘Sonic PGx 
Panel’ using your local pathology request 
form. Maximise the value from the PGx 
test by providing information regarding 
your patient’s clinical state and current or 
proposed medications.

2 Send your patient to any Douglass Hanly Moir 
Pathology collection centre for a blood test.

3 Sonic PGx Panel reports are delivered 
via Sonic Dx or courier, usually within 
10 business days following receipt of the 
sample in our laboratory.

Cost

Medicare does not cover the cost of the Sonic 
PGx Panel and your patient will receive an invoice. 
Please refer to the Sonic Genetics website, 
www.sonicgenetics.com.au/pgx, for current pricing.

Personalising 
your medication 

Information for patients

Your body 
is personal. 

Your medicine 
should be too.
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Dr Tom Polasek and Dr Kym Mina are acknowledged 
for their significant contributions to this article.



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

Please note, this Newsletter can also be viewed on our website via the 
Clinician Publications link.

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

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