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Abstract: HER?2 is not only a predictor of targeted therapy but also a definite prognostic factor. HER2-
positive tumors are high-malignant, strong aggressive, with early metastasis and recurrence and poor
prognosis. Therefore, accurate evaluation of HER2 status in cancer patients is the key to improve the
efficacy, and it is crucial to clarify the HER?2 status in vivo. However, HER2 status is highly heterogeneous
during targeted therapy. The classical methods such as immunohistochemistry (IHC) and fluorescence in situ
hybridization (FISH) cannot monitor the expression of HER2 in vivo, real time or dynamically and cannot
accurately locate. It is difficult to meet the requirements of early diagnosis, treatment and precise treatment of
malignant tumors with high HER2 expression. With the rapid development of molecular imaging, molecular
probes could evaluate the effect of tumor immunotherapy quickly, accurately, noninvasively and effectively,
and the probes play a critical role in solving the problem of tumor heterogeneity. Based on the existing HER2
molecular probes, this review analyzes the progress of molecular imaging-guided targeted therapy.
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Tablel HER2 molecular probe in clinical research

Radiotracer Description of trial Pr1nc1p all Teieirs h @it e Sponsor Status

or project approval number

HER2+BC Wong, et al, 2010"” City of Hope Medical Center Completed

""In-MxDTPA —trastuzumab HER2+MBC Perik, et al, 2006"" University Medical Center Groningen ~ Completed
HER2+MBC Gaykema, et al, 2014 University Medical Center Groningen ~ Completed

97 DFO-trastuzumab HER2+BC NCTO01832051"* University Medical Center Groningen  Completed
HER2+MBC NCT02286843" Memorial Sloan Kettering Cancer Center Recruiting
HER2+Esophagogastric NCT02023996 Memorial Sloan Kettering Recruiting
Cancer Cancer Center

#Cu-DOTA-trastuzumab HER2+MBC NCT00605397"7 Memorial Sloan Kettering Cancer Cente Completed

#Cu-NOTA-trastuzumab

HER2+Gastric Cancer 2018KT02!"*

Beijing Cancer Hospital Recruiting

%Ga- F(ab’),~trastuzumab ~ HER2+BC NCT00613847" Memorial Sloan Kettering Cancer Center Completed
"'In-ABY-025 HER2+BC NCTO01216033"" Biomedical Radiation Sciences Completed
Ga-ABY-025 HER2+BC NCTO01858116%" Biomedical Radiation Sciences Completed
%Ga-HER2-Nanobody HER2+BC EudraCT 012-001135-31"?  Vrjje Universiteit Brussels Completed

Notes: BC: breast cancer; MBC: metastatic breast cancer
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