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Platinum-based chemotherapy is the primary therapeutic intervention for over 300,000 cancer 

patients per year in the US. These compounds, including cisplatin, carboplatin, and oxaliplatin, 

are DNA alkylating agents that kill cancer cells through formation of DNA adducts and are 

routinely used in combination with other cancer drugs. Although some patients are cured by this 

type of chemotherapy, as many as 70% of lung cancer patients and 50% of bladder cancer 

patients show no benefit and could be more appropriately treated with alternative therapies. 

Currently, there is no diagnostic test that predicts therapy response towards these agents before 

the start of treatment. There is a critical need for a rapid, accurate test to identify cancer patients 

who are likely to benefit from platinum-based chemotherapy and those who will only have to 

endure the toxic side effects. We are developing an assay platform as a predictive test for 

response to chemotherapy drugs. The technology consists of two components: (1) the biomarker 

generation through microdosing and (2) the measurement of the drug-DNA adduct frequency 



ratio via accelerator mass spectrometer (AMS). This technology enables detection of drug 

uptake, drug-DNA damage and other phenotypic markers prior to initiation of chemotherapy.   

In our clinical studies, we are giving cancer patients a subtherapeutic microdose (1% of the usual 

therapeutic dose) of 
14

C-labeled carboplatin to form the transient biomarker and then quantitate 

the number of drug-DNA adducts using the high sensitivity and precision of AMS. The level of 

drug-DNA adducts in white blood cells and tumor biopsy tissue will be correlated to the 

therapeutic response. We hypothesize that a threshold level of platinum-DNA damage is required 

for cell death to occur, and that a non-toxic microdose is predictive of the clinical 

pharmacodynamics of a therapeutic dose. Indeed, preclinical results in a variety of cancer cell 

lines and mouse PDX models show that microdose-induced carboplatin-DNA adducts correlate 

to therapy-induced adduct level and drug sensitivity. In our on going clinical study, the extent of 

DNA damage was seen to correlate with responsiveness to treatment for ten patients. Patients 

with the highest DNA monoadduct levels responded best to carboplatin-based chemotherapy 

according to a standard set of clinical criteria. However, more data is needed to achieve 

statistical significance. This novel microdosing approach is a feasible strategy for characterizing 

the capacity for cells in vivo to form and repair carboplatin-DNA adducts prior to the initiation 

of cytotoxic chemotherapy, and may enable more personalized treatments to reduce the 

economic and human cost of cancer.   

 


