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Intra-TumoralHeterogeneity (ITH)

Post-treatment
Metastasis

Or 
Relapse

ά¢ƘŜ ŎƻŜȄƛǎǘŜƴŎŜΣ ǿƛǘƘƛƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ŎŀƴŎŜǊΣ ƻŦ ƳǳƭǘƛǇƭŜ subclonalpopulations of 
cancer cells that differ in their genomic, epigenomic, transcriptional, morphological 
ƻǊ ōŜƘŀǾƛƻǊŀƭ ŦŜŀǘǳǊŜǎέ1

[1] The European Society for Medical Oncology (ESMO) Precision Medicine Glossary, Annals of Oncology, 2017



Approaches for Studying 
Intra-TumoralHeterogeneity (ITH)

Mixed ILC/IDC 
in 3-6% cases

Heterogeneous 
HER2 6-9% cases

Next Generation Sequencing  properties suited to studying ITH

Å Quantitative (1 read = 1 molecule of DNA)
Å Fine resolution 
Å Highly specific

LR Yates & C Desmedt, Clinical Cancer Res, 2017



Outline

Å Key clinical questions that studies of genomic intra-tumoralheterogeneity (ITH) are attempting 
to address:

1. Can we confirm or refute the clonal relationship between tumors in the same 
patient?

2. Can we identify the subclonalorigins of aggressive disease in the primary tumor?

3. What is the difference between a primary tumor and subsequent relapse?



Every Cancer Genome is Unique

Å Each breast cancer contains hundreds to thousands of somatic mutations

Å The complement of genomic mutations is specific to a given cancer

Å All cells from any given cancer are clonally related and as such share a large 
number of somatic mutations

LR Yates & C Desmedt, Clinical Cancer Res, 2017
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Contralateral tumors vs
Distant metastasis?

Å Contralateral tumors are more common amongst BRCA1/2 carriers, ILC and younger 
individuals and are routinely treated as new primary tumors

Å Two recent studies used NGS and showed across a total of 35 individuals 10-12% of 
contralateral breast cancers are distant metastases1,2

[1] Alkneret al., 2015; [2] Klevebringet al., 2015



Relapse vsSecond Primary Tumor

LR Yates et al. Cancer Cell, 2017 

Å 13 year history of 
�Z�Œ���o���‰�•�]�v�P�[�����]�•�����•��

Å At least 3 different 
grade 3, triple 
negative primary 
breast cancers 
during her life-
time

ÅWould this 
knowledge alter 
your  treatment 
recommendation?


