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PERSONALIZED MEDICINE FOR BREAST 
CANCER PATIENTS

ÅA WORKING DEFINITION: SUFFICIENT 
KNOWLEDGE ABOUT THE MOLECULAR 
FEATURES OF THE TUMOR OR HOST TO MAKE 
SPECIFIC THERAPEUTIC CHOICES WHICH 
MAXIMIZE EFFECTIVENESS AND MINIMIZE 
TOXICITY.



PERSONALIZED MEDICINE FOR BREAST 
CANCER PATIENTS

ÅPerhaps not quite sǳŎƘ ƴŜǿ ǘƘƛƴƎΧ



PERSONALIZED MEDICINE FOR BREAST 
CANCER PATIENTS

ÅPerhaps not quite sǳŎƘ ƴŜǿ ǘƘƛƴƎΧ

ÅA BRIEF HISTORICAL PERSPECTIVE ςTHE TUMOR 

ïTHE ESTROGEN/PROGESTERONE RECEPTOR AXIS

ïHER2/neu/ERBB2

ïCLONOGENIC AND OTHER IN VITRO SENSITIVITY 
ASSAYS

ïPDX MODELS FOR CUSTOMIZED TESTING



PERSONALIZED MEDICINE FOR BREAST 
CANCER PATIENTS

ÅA BRIEF HISTORICAL PERSPECTIVE ςTHE HOST

ïCUSTOMIZED DRUG DOSING

ÅMTX, PLATINUM,

ïCUSTOMIZED ANALYSES OF PHARMACOGENOMICS

ÅTAMOXIFEN









THE END OF COUNTRY OF ORIGIN AS 
THE CRITICAL FACT DETERMINING 

CANCER TREATMENT ??







Overall Survival, Median = 21.3 months

Progression-Free Survival, median = 11.5 months0.8
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Overall and progression free survival of 1581 patients with metastatic breast carcinoma treated on 
18 successive, doxorubicin-containing standard dose chemotherapy protocols from 1973 to 1982 at 
the M.D. Anderson Cancer Center.

SURVIVAL FOLLOWING THE DIAGNOSIS OF METASTATIC 
BREAST CANCER



1,00E+00

1,00E+01

1,00E+02

1,00E+03

L
o

g
 M

u
ta

ti
o

n
 R

a
te

 p
e

r 
1
0
 M

e
g
a

b
a

s
e

s
Background Mutation Rates Across Different Cancer 

Types

1 per Mbp
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Pediatric 
cancers

De novo and 
secondary AMLs

GBMs OVCs BRCs LUCs



Significantly Mutated Genes (All 507 
Cases) (FDR<0.15)

SMGs with FDR<0.15 by at least two tests (Fisherôs, LR, or Convolution)







Tumour Phylogenetic Evolution
(Renal Cell Cancer)

Normal
KDM5C (missense)

Gerlinger, M., et al.; N Engl J Med; 2012



368:1199-209, 2013



Dawson et al. N EnglJ Med 368:1199-209, 2013

Circulating Plasma Cell Free Tumor DNA in Breast Cancer



Mutation Tracking of ptDNAMay Be More 
Prognostic than a Single Point in Time

Garcia-Murllias et al Science Translational Med 2015

Single time- point post Surgery Multiple time-points for Mutational Tracking

N=7

N=13















A PAIR OF INFORMATIVE EXAMPLES








