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Drug concentrations in CSF 

• Drug concentration in CSF is generally considered a 
surrogate for predicting concentration in the brain 

• A high ratio of CSF/plasma drug concentration 
indicates a high distribution in the brain, whereas a 
low ratio means poor penetration through BBB and 
possibly lack of activity within CNS 

 



Blood Brain Barrier 



Blood Cerebrospinal-fluid Barrier 

 



Trastuzumab in CSF 



Lapatinib in CSF 
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Lapatinib distribution in HER2 overexpressing  

experimental brain metastases of breast cancer 
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Lapatinib plasma assay (HPLC/UV) 



Lapatinib CSF assay (HPLC/MS) 



Gori S et al., Ann Oncol 2014, 4:912-913 



logP lapatinib = 5.4 



Preclinical data are consistent with the results of a clinical trial 
showing clinically relevant concentrations of lapatinib in BMs 
from HER2+ breast cancer 

Morikawa A et al. Clinical evidence for drug penetration of capecitabine and lapatinib uptake in resected brain 
metastases from women with metastatic breast cancer. J Clin Oncol 2013; 15(Suppl): 514. 



Saleem A et al. Brain and tumor penetration of carbon-11-labeled lapatinib ([11C]Lap) in patients ( pts) with HER2-
overexpressing metastatic breast cancer (MBC). J Clin Oncol 2013; 15(Suppl): 635. 

Uptake of [11C]-Lapatinib was observed in brain metastases indicating that lapatinib could 
enter the brain through a disrupted BBB 



Conclusions 

• We found low concentrations of lapatinib in CSF 
 

• CSF/plasma ratio was low for both patients 
 

• Our findings are consistent with the poor solubility of the drug 
in watery environment and with the low concentration of 
proteins in the CSF 
 

• Lapatinib concentration in CSF may not be a reliable surrogate of 
its distribution in brain metastases 




