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PITX2 DNA-methylation, a Novel Validated Predictive Marker In High-Risk Breast Cancer Patients to Assess the Benefit of Anthracycline-Based Chemotherapy
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Background: The term epigenetics describes dynamic alterations in a cell that switch genes on and off without changes in the DNA sequence. Examples of mechanisms that produce such changes are histone modification and DNA-methylation, each of which alters gene expression. A variety of cellular processes are influenced by epigenetic changes, including gene expression, cellular differentiation, genomic imprinting, and embryogenesis; DNA-methylation plays a crucial role in the development of a variety of cancers, including breast cancer. Significant evidence has accumulated that methylation of the PITX2 (paired-like homeodomain transcription factor 2) gene, an epigenetic event, might serve as a novel predictive and prognostic biomarker in high-risk breast cancer patients. (Inter)national guidelines recommend anthracycline-based chemotherapy for high-risk breast cancer patients as the standard-of-care, but not all patients do equally benefit from such a chemotherapy. Material, methods, patients. The novel therascreen® PITX2 RGQ PCR assay is a quantitative in vitro methylation-specific real-time PCR test (qMSP), intended for the determination of the percent methylation ratio (PMR) in the PITX2 promoter 2 expressed by primary breast cancer tumor tissue (FFPE-material). After bisulfite exposure of extracted DNA to distinguish between methylated and unmethylated PITX2 DNA, the percent methylation ratio (PMR) of the PITX2 gene promoter 2 is quantified by qMSP. The PMR obtained does provide information to the treating physician about whether a patient is likely to respond to anthracycline-based chemotherapy. Results and conclusions. Data will be presented for 205 high-risk lymph node-positive, estrogen receptor-positive, HER2-negative breast cancer patients, treated with adjuvant anthracycline-based chemotherapy. The PITX2 pre-defined cut-off value of PMR=12 demonstrated a statistically significant differentiation between low- and high-risk breast cancer patient for the primary endpoint DFS, also for patients treated with endocrine therapy in addition to anthracycline-based adjuvant therapy. High-risk lymph node-positive, estrogen-receptor-positive, HER2-negative breast cancer patients, with PITX2 methylation defined as low (PMR≤12), are sufficiently treated with anthracycline-based chemotherapy, irrespective if treated with additional tamoxifen. High-risk lymph node-positive, estrogen receptor-positive, HER2-negative breast cancer patients with PITX2 methylation defined as high (PMR>12) should avoid anthracycline-based chemotherapy. These patients are recommended to switch to other chemotherapy regimens, since with this PITX2-characteristics, the patient has a lower probability to respond to anthracycline-based chemotherapy.

Biography
Univ.-Prof. Dr. rer. nat. Dr. med. habil. Manfred Schmitt, is a member of the Translational Research Unit of the Dept. Obstetrics & Gynecology, Technical University of Munich (TUM), Munich, Germany, and TUM Emeritus-of-Excellence. His research focusses on the investigation of cancer-associated prognostic and predictive biomarkers, especially in breast and ovarian cancer. He has (co)-authored >450 publications, holds several patents in the area of personalized cancer medicine and has co-founded two companies (Wilex AG, Munich; Therawis Diagnostics GmbH, Munich), involved in designing and marketing prognostic and predictive test formats to identify cancer patients at risk. In addition to his faculty obligations, he currently serves as CSO at Therawis Diagnostics GmbH, Munich, Germany.


image1.png
Therawis

Pharma | Diagnostics




image2.gif
TUTI

TECHNISCHE
UNIVERSITAT
MUNCHEN




image3.png
QIAGEN




image4.png





 


 


 


PITX2 DNA


-


methylation, a Novel Validated Predictive Marker In High


-


Risk 


Breast Cancer Patients to Assess the Benefit of Anthracycline


-


Based 


Chemotherapy


 


 


Prof. Dr. 


Dr. 


Manfred Schmitt


1


,2


, Prof. Dr. Olaf G. Wilhelm


1


, Dr. Rudolf Napieralski


1


,2


, Dr. 


Gabriele Sc


hricker


1


, 


 


Prof. Dr. Wil


ko Weichert


2


, 


PD Dr


. Aurelia Noske


2


, 


Dr. 


Jürgen Lauber


3


, 


Jonathan Perkins


,


 


Ph.D


.


4


 


Prof. Dr. Marion Kiechle


5


 


1


Therawis Diagnostics GmbH, Munich, Germany. 


2


Dept. 


Pathology and 


5


Dept. 


Ob


stetrics 


&Gyn


ecology


, Technical University of Munich, Munich, Germany


. 


3


Qiagen 


GmbH Hilden, 


Germany. 


4


Qiagen Ltd., Manchester, United Kingdom.


 


 


Background:


 


The term epigenetics describes dynamic alterations in a cell that switch 


genes on 


and off without changes in the DNA sequence. Examples of mechanisms that produce such 


changes are histone modification and DNA


-


methylation, each of which alters gene expression. A 


variety of cellular processes are influenced by epigenetic changes,


 


including gene expression, 


cellular differentiation, genomic imprinting, and embryogenesis; DNA


-


methylation plays a 


crucial role in the development of a variety of cancers, including breast cancer. Significant 


evidence has accumulated that methylation of 


the PITX2 (paired


-


like homeodomain transcription 


factor 2) gene, an epigenetic event, might serve as a novel predictive and prognostic biomarker 


in high


-


risk breast cancer patients. 


(Inter)national guidelines recommend anthracycline


-


based 


chemotherapy for 


high


-


risk breast cancer patients as the standard


-


of


-


care, but not all patients do 


equally benefit from such a chemotherapy. 


Material, methods, patients.


 


The novel 


therascreen


® 


PITX2 RGQ PCR assay is a quantitative 


in vitro


 


methylation


-


specific real


-


time P


CR test 


(qMSP), intended for the determination of the percent methylation ratio (PMR) in the 


PITX2


 


promoter 2 expressed by primary breast cancer tumor tissue (FFPE


-


material). After bisulfite 


exposure of extracted DNA to distinguish between methylated and u


nmethylated PITX2 DNA, 


the percent methylation ratio (PMR) of the PITX2 gene promoter 2 is quantified by qMSP. The 


PMR obtained does provide information to the treating physician about whether a patient is 


likely to respond to anthracycline


-


based chemother


apy. 


Results and conclusions


.


 


Data will be 


presented for 205 high


-


risk lymph node


-


positive, estrogen receptor


-


positive, HER2


-


negative 


breast cancer patients, treated with adjuvant anthracycline


-


based chemotherapy. The PITX2 pre


-




      PITX2 DNA - methylation, a Novel Validated Predictive Marker In High - Risk  Breast Cancer Patients to Assess the Benefit of Anthracycline - Based  Chemotherapy     Prof. Dr.  Dr.  Manfred Schmitt 1 ,2 , Prof. Dr. Olaf G. Wilhelm 1 , Dr. Rudolf Napieralski 1 ,2 , Dr.  Gabriele Sc hricker 1 ,    Prof. Dr. Wil ko Weichert 2 ,  PD Dr . Aurelia Noske 2 ,  Dr.  Jürgen Lauber 3 ,  Jonathan Perkins ,   Ph.D . 4   Prof. Dr. Marion Kiechle 5   1 Therawis Diagnostics GmbH, Munich, Germany.  2 Dept.  Pathology and  5 Dept.  Ob stetrics  &Gyn ecology , Technical University of Munich, Munich, Germany .  3 Qiagen  GmbH Hilden,  Germany.  4 Qiagen Ltd., Manchester, United Kingdom.     Background:   The term epigenetics describes dynamic alterations in a cell that switch  genes on  and off without changes in the DNA sequence. Examples of mechanisms that produce such  changes are histone modification and DNA - methylation, each of which alters gene expression. A  variety of cellular processes are influenced by epigenetic changes,   including gene expression,  cellular differentiation, genomic imprinting, and embryogenesis; DNA - methylation plays a  crucial role in the development of a variety of cancers, including breast cancer. Significant  evidence has accumulated that methylation of  the PITX2 (paired - like homeodomain transcription  factor 2) gene, an epigenetic event, might serve as a novel predictive and prognostic biomarker  in high - risk breast cancer patients.  (Inter)national guidelines recommend anthracycline - based  chemotherapy for  high - risk breast cancer patients as the standard - of - care, but not all patients do  equally benefit from such a chemotherapy.  Material, methods, patients.   The novel  therascreen ®  PITX2 RGQ PCR assay is a quantitative  in vitro   methylation - specific real - time P CR test  (qMSP), intended for the determination of the percent methylation ratio (PMR) in the  PITX2   promoter 2 expressed by primary breast cancer tumor tissue (FFPE - material). After bisulfite  exposure of extracted DNA to distinguish between methylated and u nmethylated PITX2 DNA,  the percent methylation ratio (PMR) of the PITX2 gene promoter 2 is quantified by qMSP. The  PMR obtained does provide information to the treating physician about whether a patient is  likely to respond to anthracycline - based chemother apy.  Results and conclusions .   Data will be  presented for 205 high - risk lymph node - positive, estrogen receptor - positive, HER2 - negative  breast cancer patients, treated with adjuvant anthracycline - based chemotherapy. The PITX2 pre -

