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Abstract:

The promise of 'personalized cancer care' with therapies toward specific molecular aberrations
has potential to improve outcomes. However, there is recognized heterogeneity within any
given tumor-type from patient to patient (inter-patient heterogeneity), and within an individual
(intra-patient heterogeneity) as demonstrated by molecular evolution through space (primary
tumor to metastasis) and time (after therapy). These issues have become hurdles to advancing
cancer treatment outcomes with novel molecularly targeted agents. Classic trial design
paradigms are challenged by heterogeneity, as they are unable to test targeted therapeutics
against low frequency genomic 'oncogenic driver' aberrations with adequate power. Usual
accrual difficulties to clinical trials are exacerbated by low frequencies of any given molecular
driver. To address these challenges, there is need for innovative clinical trial designs and
strategies implementing novel diagnostic biomarker technologies to account for inter-patient
molecular diversity and scarce tissue for analysis. Importantly, there is also need for pre-
defined treatment priority algorithms given numerous aberrations commonly observed within
any one individual sample. Access to multiple available therapeutic agents simultaneously is
crucial. Finally intra-patient heterogeneity through time may be addressed by serial biomarker
assessment at the time of tumor progression. | will briefly review various 'next-generation’
biomarker-driven trial designs and their potentials and limitations to tackle these recognized
molecular heterogeneity challenges. Regulatory hurdles, with respect to drug and companion
diagnostic development and approval, will also be considered. Updates will be provided on the
'Expansion Platform Design Type II' study at the University of Chicago called 'PANGEA’
(Personalized Anti-Neoplastics for Gastro-Esophageal Adenocarcinoma). Applying integral
medium-throughput genomic and proteomic assays along with a practical biomarker
assessment and treatment algorithm, 'PANGEA' attempts to address the problem of
heterogeneity towards successful implementation of molecularly targeted therapies.



