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Two months into 2019 is not the time to be wishing readers Happy 
New Year. Nevertheless, in welcoming you to the first issue of the DHM 
Doctors’ Newsletter for 2019, let me offer my best wishes to you for the 
year ahead. 

There are two feature articles in this Newsletter: Dr Jenny Roberts writes 
about anal cancer and Dr Kambin Nejad about the molecular pathology 
of colorectal cancer. These two cancers, which, anatomically, may arise 
only centimetres from each other, are starkly different in terms of their 
oncogenesis. In addition, their public health significance is qualitatively 
different in basis and in application. 

Dr Jenny Roberts has, for the last 23 years, specialised in gynaecological 
histopathology and cytopathology. Her long-term diagnostic and 
research interests centre on HPV-related disease of the anus and lower 
female genital tract. Dr Roberts serves on the Board of the International 
Anal Neoplasia Society (IANS) and is a regular speaker at their meetings. 
She is involved in a number of NHMRC and Cancer Council-funded trials, 
exploring the natural history of HPV-associated disease of the anal canal 
and peri-anus and the potential efficacy of a cytology screening program 
to prevent anal cancer. Dr Roberts is also participating in clinical trials of 
treatment for anal precancerous lesions. 

Dr Kambin Nejad’s areas of special interest include gastrointestinal, 
breast, skin and pulmonary pathology, and in her article for this 
Newsletter she has tackled the subject of molecular pathology of 
colorectal cancer. Selective histopathology reports on cancer specimens 
now include pertinent molecular genetics reports, together with 
immunohistochemistry reports, where indicated. With the discovery 
of more and more genetic alterations associated with different tumour 
types, so the concept of individualised or precision medicine will 
gain further momentum. Our integrated reports provide detailed 
histopathology information, as well as associated genetic information, 
as a means to better assist patient management.

It’s my pleasure to introduce the first issue, for 2019, of the DHM 
Doctors’ Newsletter. 

With my warm regards,

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

Cover: Sections of an ascending colon polyp
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National Bowel 
Cancer Screening 
Program (NBCSP)
In Australia, more than 130,000 new cases of cancer will 
be diagnosed in 2019. In many of these, early detection will 
greatly increase the chances of successful treatment and, 
for this reason, screening programs for cancer or pre-cancer 
represent important public health initiatives. The Australian 
Government currently funds three national screening 
programs: cervical, breast and colorectal cancer. Of the two 
laboratory-based screening programs, Sonic Healthcare has 
played a prominent role in cervical cancer screening for more 
than three decades, and more recently, this role has been 
extended to colorectal cancer. 

Population-based colorectal cancer screening commenced 
in 2006 and is managed by the Department of Health in 
partnership with state and territory governments. Its goal is 
to reduce the morbidity and mortality from colorectal cancer 
by actively recruiting and screening the asymptomatic target 
population (those aged between 50 and 74 years) for early 
detection or prevention of the disease. There is evidence that 
this goal is being achieved.

Following a tender process in 2017, Sonic Healthcare 
was awarded the contract for conducting the NBCSP. The 
planning, logistics, IT and staffing complexities of this project 
made it one of the most challenging ever undertaken by Sonic 
Healthcare, and to have been chosen to partner with the 
Australian Government in its delivery was both a huge honour 
and a huge responsibility. After six months of planning and 12 
months of successful operation, we are able to say that those 
challenges have been met. Sonic Healthcare has successfully 
implemented the NBCSP and operation is in full swing. 

Significance of colorectal cancer in Australia
 Î Australia has the second-highest incidence of colorectal 

cancer in the world.
 Î Each year, around 17,000 Australians are diagnosed with 

colorectal cancer. It is the second most common cancer 
diagnosed in both sexes.

 Î Around 80 Australians die each week from colorectal 
cancer, making it the second most common cause of 
cancer death in Australia.

 Prevention of colorectal cancer
 Î Colorectal cancer is easily detectable in its early stages by 

faecal occult blood testing (FOBT).
 Î If detected in its early stages, nearly nine out of 10 cases can 

be successfully treated.
 Î FOBT is available through the NBCSP, free of charge. 
 Î The NBCSP could save up to 500 lives each year.

Welcoming our recent pathologists

Dr Róisín Reynolds 
BMedSc, MBBS, FRCPA

Dr Reynolds spent several years in clinical 
medicine and trained in anatomical pathology. 
She completed a histopathology fellowship 
at St George Hospital. Her interests include 
dermatopathology, cytopathology, head 
and neck, and gastrointestinal pathology.

Anatomical 
Pathologist

Dr Kathleen Merrick 
MBBS, FRCPA

Dr Merrick completed her internship at Nepean 
Hospital and training rotations at the Royal 
Prince Alfred Hospital, The Children’s Hospital at 
Westmead and Douglass Hanly Moir Pathology. 
Her interests include dermatopathology, 
pulmonary, breast and paediatric pathology and 
cytopathology.

Anatomical 
Pathologist

Dr John Turchini 
BMedSc, MBBS, FRCPA

Dr Turchini worked as a Consultant Histopathologist 
at Royal North Shore Hospital. He is completing a 
PhD in medical education and lectures at Macquarie 
University, University of Sydney and University of 
Technology Sydney. He is also convenor of the 
endocrine meeting of the Australasian Division of 
the International Academy of Pathology.

Anatomical 
Pathologist

Dr Grace Gifford 
BSc (Med), MBBS (Hons), FRACP, FRCPA

Dr Gifford is a Clinical Haematologist 
practising in the Lower North Shore and is 
currently completing a PhD in high-grade 
lymphomas. She has an interest in the 
diagnosis and management of malignant 
haematological disorders.

Haematologist

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



DOCTORS’ NEWSLETTER  |  ISSUE 1 201904

HPV infection 
and anal cancer
Anal cancer is a neglected disease. Whether through shame 
and embarrassment, or self-diagnosis of a haemorrhoid, late 
presentations are not uncommon and have an overall five-
year survival of only 65%. It is an important disease which is 
potentially preventable but, whether the measure is research 
time and money, media coverage or the allocation of a coloured 
ribbon, anal cancer has not received the attention it deserves.

Dr Jennifer Roberts
MBBS (Hons), FRCPA, MIAC
Anatomical Pathologist

Before discussing who gets anal cancer, why they get it, how we might prevent 
it and the efforts being taken to do so, the anatomy and terminology need to be 
established and understood.

 Î Gentle traction placed on the buttocks will reveal perianal lesions (those falling 
within 5 cm of the anal opening) however anal canal lesions will be visualised 
incompletely or not at all by means of this manoeuvre. This is vitally important 
to appreciate because accurate description of location has direct clinical 
relevance. Anal canal cancers are more aggressive and 
require chemoradiation, while perianal cancers behave 
more like skin cancers and wide excision is usually 
appropriate. 

 Î The anal canal has three zones – colorectal, 
transformation and lower canal. The 
transformation zone, centred on the 
dentate line, is where the glandular 
epithelium of the rectum meets the 
squamous epithelium of the lower 
canal, and is analogous to that in the 
cervix. It may encompass several 
centimetres, have poorly demarcated 
margins and is characterised by 
ongoing squamous metaplasia and 
constant replacement of glandular 
epithelium. The transformation zone is 
where most anal canal cancers arise.

Colorectal zone

Transformation zone

Lower canal

* The transformation 
zone is the site of origin 

of most anal cancers

*
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Who gets anal cancer?

While it is a rare disease in the general community 
(1–1.5/100,000), several sub-populations have very high 
rates of anal cancer:

 Î HIV-positive men who have sex with men 
 Î Other HIV-positive individuals (male and female)
 Î HIV-negative men who have sex with men
 Î Organ transplant recipients
 Î Women with a history of HPV-related vulval/vaginal/

cervical cancer or pre-cancer

About 95% of anal cancers are caused by HPV and the great 
majority of these are caused by HPV 16. HPV is a sexually 
transmitted infection and anal intercourse an efficient 
means of HPV transmission; however, anal intercourse is 
not a prerequisite for anal HPV infection. Anal HPV infection 
is common in both sexes (whether or not anal intercourse 
is reported) but most anal infections are transient. Anal 
cancer is a rare outcome associated with persistence of 
the virus and with other co-factors, such as smoking and 
immunosuppression. 

Is prevention of anal cancer possible?

Vaccination

Australia was the first country in the world to commence an 
organised HPV vaccination program, starting with girls and 
young women in 2007 and extending to school-aged boys 
in 2013. 

While vaccine efficacy for the prevention of anal cancer is 
anticipated to be similar to that for cervical cancer, proof of 
it will take longer to demonstrate. Unlike cervical cancer, the 
incidence of anal cancer continues to increase into old age 
and therefore the benefits of vaccination may take decades 
to become apparent. 

Screening for pre-cancer

Digital anorectal examination (DARE) is currently 
recommended to detect the earliest anal cancers. In 
addition, some centres screen for anal pre-cancer using a 
model based on the multiple similarities which exist between 
cervical and anal cancer, namely the same virus infecting the 
same type of transformation zone, leading to development of 
the same precancerous, high-grade squamous intraepithelial 
lesion (HSIL) which can be detected cytologically. These 
commonalities translate, in the setting of anal cancer 
screening, to a process involving anal cytology, possibly 
anal HPV testing and high-resolution anoscopy (akin to 
colposcopy), followed by biopsy.

Despite these correlations between cervical and anal HPV 
infection and the plausibility of similar screening protocols 
being applicable in both settings, a screening program for 
anal cancer has not been as widely implemented as may 
have been expected. Why is this?

 Î Near-universality of HPV infection in men who have sex 
with men limits the effectiveness of HPV testing in triage. 

 Î Not enough is known about the natural history of anal 
HSIL and it is likely to differ in significant ways from cervical 
cancer. In gay men, for example, high-grade lesions 
appear to be quite common and a proportion may regress 
without treatment.

 Î There is no accepted treatment for patients with biopsy-
diagnosed anal HSIL. While the entire transformation zone 
of the cervix can be excised with few sequelae, this is not 
possible in the anal canal and there is no reliable evidence 
for any other interventions currently used.

Summary

At this stage neither HPV testing or anal cytology can 
be recommended as routine screening procedures 
for anal cancer and pre-cancer. Until certain key 
questions are answered, at-risk patients should be 
identified, reviewed annually by DARE and managed 
accordingly. Vaccination is worth offering to those 
in at-risk groups and is safe and effective in the 
immunosuppressed.

In the meantime, Douglass Hanly Moir Pathology is 
involved in a number of Australian and international 
trials targeting all the high-risk populations and 
investigating the natural history of anal pre-cancer, 
possible screening algorithms, new biomarker 
techniques and even novel treatments for HSIL.

High-resolution anoscopy and application of acetic acid enable identification 
of possible high-grade lesions, as seen here. Biopsy is then required to 
confirm the diagnosis. Photo courtesy of the Study to Prevent Anal Cancer 
(SPANC), Kirby Institute, UNSW.
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Molecular pathology 
of colorectal cancer
Colorectal cancer (CRC) is a major cause of morbidity and 
mortality in Australia. It is the second most common cancer 
diagnosed in both men and women and the second most common 
cause of cancer death, accounting for approximately 9% of 
cancer-attributable deaths. The causes of CRC are multifactorial, 
involving genetic factors with variable levels of associated risk, as 
well as environmental factors.

Dr Kambin Nejad
MD, FRCPA
Anatomical Pathologist

CRC can be divided into two main 
groups: sporadic and familial. The 
majority of cases (65–95%) are 
sporadic, where the individual 
concerned is the sole family member 
with CRC, while familial clustering 
is seen in approximately 10–35% of 
cases. The hereditary syndromes 
account for approximately 5% of CRC 
and include Lynch syndrome (LS), 
MUTYH-associated polyposis (MAP), 
familial adenomatous polyposis 
(FAP), Peutz-Jeghers syndrome 
(PJS), juvenile polyposis syndrome 
(JPS), and Cowden disease (CD). 
Except for MAP (which is autosomal 
recessive), these syndromes all (so 
far) display an autosomal dominant 
mode of inheritance.

The significance of hereditary 
cancer syndromes reaches far 
beyond the individual diagnosed 
with the disease; by definition, there 
is a significant and unwelcome 
impact on the lives of an entire 
family. Providing little solace to those 
affected, but of vital importance 
to the community, the study of 
such cases provides insight into 
the molecular factors leading to 
carcinogenesis. Understanding the 
underlying processes is prerequisite 
to improvements in diagnosis, 
prognosis, therapy and follow-up.

Molecular pathways of CRC 

The pathogenesis of CRC is known to involve at least three major molecular 
pathways.

1) Chromosomal instability pathway (CIN)

This pathway of molecular oncogenesis accounts for about 60% of CRCs and 
is characterised by chromosomal copy number variation. Carcinomas with 
CIN typically present with losses of chromosomes 17p and 18q, and gains at 
8q, 13q and 20, and usually have a poor prognosis.

CRC in familial adenomatous polyposis (FAP) patients is an example of 
carcinogenesis via the chromosomal instability pathway, typically initiated by 
mutation in the APC tumour suppressor gene on chromosome 5 and resulting 
in a truncated APC protein. FAP is characterised, in its later stages, by the 
presence of >100 adenomatous polyps in the colon and small intestine. Most 
patients have a risk of virtually 100% of developing colon cancer at a mean 
age of 40 years if the colon is not removed at an earlier age and also have an 
increased risk of cancer of the duodenum, thyroid, pancreas, liver and central 
nervous system.

2) Mismatch repair pathway (MMR)

Genes such as MLH1, MSH2, MSH6, PMS2 encode proteins that repair 
mismatched DNA bases and prevent the formation of deleterious 
microsatellite sequences. Mutation leads to the loss of this functionality which 
may result in adenoma formation and subsequent malignant transformation. 

Lynch syndrome is the commonest hereditary CRC syndrome (roughly 3% 
of all cases of CRC) and exemplifies this microsatellite instability pathway 
(MSI). It has autosomal-dominant inheritance and carries a lifetime CRC risk 
of approximately 50%. CRC in Lynch syndrome is typically early onset and 
right-sided, less likely to show nodal or distal metastasis and is less responsive 
to 5-fluorouracil. There is also an increased risk of malignancy in a wide 
variety of other organs. Patients with Lynch syndrome may be identified 
clinically by means of the Amsterdam criteria and the revised Bethesda 
guidelines. However, unless specific screening is used to supplement clinical 
classification, some cases will be missed.
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3) Serrated pathway with CpG island methylation phenotype (CIMP)

This distinct group of colorectal tumours is characterised by ‘epigenetic instability’. CpG (cytosine preceding guanine) islands, 
common in DNA promoter regions, have a crucial role in regulation of around 50% of human genes. Aberrant methylation of 
these regions promotes tumorigenesis of several tumour types, including CRC. In the serrated pathway, methylation of MLH1 
promoter or tumour suppressor genes may result in MSI-H cancers or MSS cancers, respectively. Such tumours typically arise 
from a sessile serrated adenoma, rather than a tubular adenoma. The mechanisms are poorly defined and controversial.

Molecular screening in hereditary CRC syndromes

DHM screens all CRC for MSI using automated immunohistochemistry (IHC) for the four MMR proteins (MLH1, MSH2, MSH6 and 
PMS2). Depending on the molecular status of the tumour, there are four major possible outcomes, as shown below:

IMMUNOHISTOCHEMICAL ASSESSMENT OF MMR MUTATIONS

MSI disease state MMR mutations IHC result MLH1 IHC result PMS2 IHC result MSH2 IHC result MSH6

Sporadic or Lynch syndrome MLH1 mutation Loss Loss Preserved Preserved

Lynch syndrome MSH2 mutation Preserved Preserved Loss Loss

Lynch syndrome MSH6 mutation Preserved Preserved Preserved Loss

Lynch syndrome PMS2 mutation Preserved Loss Preserved Preserved

Adapted from Sepulveda A, The Importance of Microsatellite Instability in Colonic Neoplasms. Available online at <www.medscape.org/viewarticle/571610>

The assessment will be completed by testing for BRAF V600E immunohistochemical stain, which will help to identify sporadic 
MSI tumours and select patients who need to be referred for genetic testing. BRAF status is also considered a prognostic factor, 
particularly in advanced or recurrent tumours. The final result is interpreted using an algorithm based on MMR and BRAF V600E 
immunohistochemistry.
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Newly diagnosed 
colorectal cancer

Test IHC for MLH1, 
MSH2, MSH6, PMS2

Absent MLH1
and PMS2

BRAF V600E IHC 
Positive

BRAF V600E IHC 
Negative

Gene testing of 
MLH1/PMS2

If germline mutation, 
then LS; If no germline 

mutation, correlate with 
family history, MSI 

analysis, MLH1 
methylation, etc.

Absent MSH2 
and/or MSH6

Gene testing of whichever 
has absent staining

All proteins present

STOP

STOP

MMR and BRAF V600E testing of colorectal cancers

Adapted from Jin M, et al. BRAF V600E mutation analysis simplifies the testing algorithm for Lynch syndrome. Am J Clin Pathol. 2013; 140(2):177-183



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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