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Background 
Third generation aromatase inhibitors (AIs: Anastrozole, Letrozole, Exemestane) are widely 
used for the treatment of hormone-receptor positive breast cancer in post-menopausal 
women. Although these agents are thought to be less toxic than standard chemotherapy, they 
are associated with significant side effects including arthralgia that can affect quality of life and 
limit clinical effectiveness. The mechanism by which AIs are taken up into liver and thereby 
influence systemic exposure, organ/tissue distribution, elimination as well as toxicity remains 
unknown. Considering the structural similarity of AIs with endogenous compounds transported 
by the organic anion transporting polypeptides OATP1B1 and OATP1B3, we hypothesized these 
transporters are possibly involved in this process. In this study, we utilized in vitro transport 
studies, endogenous biomarkers of OATP1B identified from an untargeted metabolomics 
analysis, as well as baseline plasma samples from breast cancer patients receiving AIs 
treatment, to explore our hypothesis that OATP1B transporter activity affects the 
pharmacokinetics of AIs and its associated side effect arthralgia.  
Materials & Methods 
In vitro uptake studies were performed in HEK293 cells transfected with OATP1B1, OATP1B3, or 
single murine orthologue OATP1B2 using various prototypical substrates in the presence or 
absence of AIs (up to 100 µM). Untargeted metabolomics analysis was performed using mass-
spectrometry based platforms (Metabolon) on samples from untreated adult wild-type and 
OATP1B2(-/-) mice. The identified biomarkers were analyzed in baseline plasma samples from 
20 breast cancer patients treated with AIs with or without arthralgia symptom by a validated 
LC-MS/MS-based method.    
Results 
In vitro studies indicated that anastrozole, letrozole, and exemestane inhibited transport of 
estradiol-17β-D-glucuronide (EβG) by human and mouse OATP1Bs. The OATP1B1-inhibitory 
properties of AIs were in a concentration dependent, non-competitive and substrate 
independent manner. The agents were also identified as OATP1B substrates based on a 
competitive counterflow assay. Among 198 identified biochemicals with confirmed identity that 
have increased plasma levels in OATP1B2(-/-) mice in our global metabolome screen, the bile 
acid CDCA-24G (chenodeoxycholic acid-24- glucuronide) showed the highest fold change 
compared to wild-type mice (>30-fold), and was selected for measurement in samples of 
patients treated with AIs. This analysis indicated that low OATP1B activity, as indicated by high 
circulating levels of CDCA-24G, was statistically significantly associated with an elevated risk of 
AI-associated arthralgia (P<0.01).   
Conclusions 



In this study, we demonstrated that AIs interact with the hepatic uptake transporters OATP1B1 
and OATP1B3 (in humans) and OATP1B2 (in mice). Furthermore, our preliminary results suggest 
that an individual’s hepatic activity of OATP1B can be established a priori in plasma samples 
from an analysis of CDCA-24G, a selective and sensitive biomarker, and that baseline activity of 
this transporter system can serve as a predictor of dose-limiting, AI-induced toxicity. Our 
currently ongoing studies are focused on demonstrating a dependent relationship of AI-induced 
arthralgia with circulating drug levels that are driven by hepatic OATP1B function using 
transporter deficient and humanized transgenic mouse models. 


