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Positron emission tomography (PET) enables physicians to non-surgically view inside the 
human body and ascertain important molecular disease characteristics. Thus, PET and its 

implementation in clinical nuclear medicine is very much in line with the direction of precision 
medicine, which takes into account molecular variations in diseased tissues to personalize 
patient treatment. Individual breast tumors expressing either the human epidermal growth factor 
receptor 2 (HER2) or the estrogen receptor (ER) are managed well by oncologists due to the 
availability of several developed anti-HER2 and hormonal therapies, respectively. However, 
about half of breast cancers express both HER2 and ER. In addition, many patients with 
ER+ primary tumors that relapse after hormone therapy have recurrent tumors in which ER 
expression is lost and HER2 expression is gained, an occurence known as ER-HER2 treatment-
induced phenotype switching. HER2 and ER tumor heterogeneity at diagnosis and phenotype 
switching represent unresolved clinical dilemmas and a major cause of treatment failure and 
mortality. Our imaging centre is addressing this by developing a fluorine-18 (18F)-tagged small 
molecule radiopharmaceutical 4-fluoro-11β-methoxy-16α-[18F]fluoroestradiol (4FMFES) for ER 
detection and creating a clinically translatable protocol that will allow it to be combined with the 
HER2 specific monoclonal antibody (mAb) trastuzumab radiolabeled with zirconium 89 (89Zr-T). 
When injected intravenously, intact mAbs are able to equisitely home to and bind specific tumor 
phenotypes. However, intact mAbs are not deal for PET imaging as their long circulating half-
lives result in high background for extended periods of time. We are engineering trastuzumab 
antibodies to have shortened circulating half-lives while maintaining high tumor uptake in an 
effort to provide same day ER-HER2 phenotype status. I will discuss our preclinical and clinical 
advancements and the feasibility of implenting a HER2-ER dual phenotype imaging approach in 
standard clinical nuclear medicine practice.
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Biography:
Dr. Leyton is a leading scientist in the field of antibody-based medicines. His projects range from an effort to map new intracellular 
transport routes that increase the cellular accumulation of delivered therapeutic payloads for biopharmaceuticals to his most 
recent efforts to redefine molecular imaging for cancer so doctors can make more informed decisions for patient management 
and therapeutic action. Dr. Leyton earned his PhD in Molecular and Medical Pharmacology from the University of California, Los 
Angeles and trained as a postdoctoral fellow in the department of pharmaceutical sciences at the University of Toronto prior to 
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