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•The ability to identify subgroups that differ in their
• genetic susceptibility to cancer development
• response to anti-cancer treatment

Precision Medicine 





Many genetic 
tests available

But risk not 
determined by 
genetics alone?

Target 
Group

Treatment 
Options



TEST NAME TEST CRITERIA TEST BENEFIT

BRCA Test & exome 
sequencing

Strong family history
Early onset of cancer

Determine risk of 2nd ( bilateral) cancer
Pre-symptomatic diagnosis for cancer 
prevention in at-risk relatives

MammaPrint & 
BLuePrint

Stage I-II
Nodes 0-3
Tumour size ≤5cm
ER/PR-positive
HER2 –negative
No adjuvant treatment

Safe avoidance of chemotherapy in patients 
with early-stage breast cancer

Predict drug response based on functional 
pathways of intrinsic subtypes: Luminal A&B, 
HER2-enriched and basal

OncoDEEP & Trace Drug resistance 
Metastasis

Gene targeted treatment based on 
individualised tumour DNA sequencing

Shift in clinical paradigms from treating cancers of a specific type
to treating cancers with specific genetic alterations

Our Experience



(Kotze et al. 2005, SA Fam Pract 2005;47: 38-40)

Insurance 
companies may 

not request a 
genetic test 



Moving from single to multi-gene genetic tests



Patient 
Recurrence 

Arrow

Patient 
Recurrence 

Arrow

• LOW RISK
• 97% chance of survival after 10 

years and 87% chance to be 
metastasis free after 10 years 
without adjuvant treatment 

• HIGH RISK
• less than 50% chance of survival 

after 10 years and less than 44% 
chance to be metastasis free after 
10 years without adjuvant 
treatment 

Microarray covers all critical cancer pathways

Borderline 
1-2%







MINDACT 
Chemotherapy Benefit Prediction

• Clinically high risk patients with a MammaPrint low risk profile -
Including 48% 1-3LN+ 
o distant metastasis free survival (DMFS) at 5 years of 94.7% without chemotherapy

• Intention-to-treat analysis
o no statistically significant difference in DMFS between those randomized to chemotherapy 

vs no chemotherapy

• Noted a small numerical difference of 1.5% 
o did not meet statistical significance, but even if real, is below the threshold of benefit for 

chemotherapy

• Compared to DMFS, other endpoints such as DFS and OS
o not indicative of the utility of a molecular assay designed to predict risk of metastatic 

disease



CLow + MPLow - 97.6%

Discordant - 95%

Chigh + MPHigh - 90.6%

MINDACT

C = Clinical risk, MP = MammaPrint genomic risk



S Afr Med J, June 2016



Comparative Effectiveness Study using FFPE in SA patients 



SUBTYPE PREVALENCE 
(approximate)

MOST COMMON IHC 
PROFILES FOR EACH 
SUBTYPE *

DNA MUTATIONS IDENTIFIED 
BY NEXT GENERATION 
SEQUENCING

MICROARRAY 
PROFILING 

Luminal A 40% ER+ and/or PR+, HER2-, 
low Ki67

PIK3CA (49%)
TP53 (12%)
GATA3 (14%)
MAP3K1 (14%)

Distinguish patients with 
Luminal A and Luminal B 
subtypes as they are 
treated differently in 
relation to hormone and 
chemotherapy

Luminal B 20% ER+ and/or PR+, HER2+ 
(or HER2-), high Ki67

TP53 (32%)
PIK3CA (32%)
MAP3K1 (5%)

Basal-like
15-20% ER-, PR-, HER2- TP53 (84%)

PIK3CA (7%)

Identification of basal-
like subgroup important 
for selection of specific 
systemic therapy 
regimen

HER2-enriched
10-15% ER-, PR-, HER2+

TP53 (75%)
PIK3CA (42%)
PIK3R1 (8%)

Patients with the HER2-
enriched subtype 
respond better to 
trastuzumab than HER2-
positive cases identified 
with standard IHC/FISH 

*Not all tumours will have these features within the subtypes, originally discovered with use of microarray analysis
(Perou et al. 2000)

Breast cancer subtypes





NEW DEVELOPMENT
Next generation sequencing combined 

with Immunohistochemistry (IHC)

Development of bladder cancer 
in a patient with a low-risk 

MammaPrint profile …..



RESULTS: FFPE & Blood circulating tumour cells



Combining diagnostic 
BRCA mutation 
screening with 

CYP2D6 
pharmacogenomics



Tamoxifen
• The clinician should not use CYP2D6 polymorphisms to guide adjuvant 

endocrine therapy selection. 
Clinical interpretation of literature review
• The ability of polymorphisms in CYP2D6 to predict tamoxifen benefit has been 

extensively studied (47-50). The results of these pharmacogenomics studies 
have been controversial, with more recent studies being negative.

• At this point, data do not support the use of this marker to select patients 
who may or may not benefit from tamoxifen therapy

Referred to flawed articles! 



Pathology-supported Genetic Testing
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Exome Sequencing Pre-screen Algorithm
Kotze MJ, SAMJ 2016
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Pre-screen questionnaire

Genotyping

Treatment pathway

Mutation penetrance determines the need for relevant clinical information 
obtained with the questionnaire for clinical interpretation of the genetic results 

Clinical 
Interpretation

Report used by doctor to explain to patient why a particular medical 
diagnosis exists, or areas of risk that may occur should particular clinical or 

lifestyle risk factors not be addressed



http://www.slideshare.net/grouphealth/learning-health-care-systems



Building a Genomics Database Resource
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• Despite the misleading letter the MINDACT trial did indeed 
meet its objectives

• Unequivocally establishing level 1A evidence for the clinical 
utility of the MammaPrint 70-gene assay

• Largest prospective, randomized controlled trial of its kind 
published in a peer-reviewed journal

• To date MammaPrint is the only breast cancer recurrence 
assay to achieve this highest level of evidence

MINDACT 
Primary and Secondary Objectives



TAILORx Trial
• In contrast to MINDACT (MammaPrint) the TAILORx has failed, 

up to now, to report on its primary objective of the 
randomized Oncotype Dx RS between 11-25

• TAILORx identifies patients who do not benefit from adjuvant 
chemotherapy in only 16 percent of those enrolled with RS of 
10 or less

• Nearly 70% had a mid-range score of 11 to 25, with no 
evidence to date whether whether this subset of women can 
be spared chemotherapy



Risky and uncertain 
• No clear and consistent prospective evidence available 

regarding the risk of distant relapse above the Oncotype Dx
RS=10
o de-escalation of treatment using the 21-gene assay risky and uncertain in the majority of 

patients undergoing Oncotype Dx testing

• What is the exact cutoff in the Oncotype Dx Recurrence Score 
that determines if a patient is at low risk of recurrence? Is it 
10? 11? 18? or 25?
o contributing no precision to “Precision Medicine” as the test requires that physicians 

return to reliance upon only clinical-pathological criteria

• Thousands of oncologists and patients continues to rely on 
Oncotype Dx with RS scores of 11-25



Chemotherapy yes or no?
• Most challenging decision in the presence of high risk clinical 

features that would otherwise indicate the need for 
chemotherapy to prevent metastatic recurrence
o only the HIGHEST level of evidence can provide the confidence that withholding 

treatment for these patients is safe

• MammaPrint has achieved this through MINDACT
o showing no clinically meaningful benefit of chemotherapy in MammaPrint Low Risk 

patients

• As the only assay that has specifically sought out to answer 
this question, it is the only assay that has consistently proven
o its ability to identify these patients, and safely spare patients from overtreatment.
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