A Biomarker that can predict which indication will be
approved by the FDA

by Steen Knudsen, Anker Hansen, Thomas Jensen, Jon Askaa and Peter Buhl Jensen

MEDICA
PROGNOSIS
NSTITUTE

VP

Medical Prognosis Institute, Venlighedsvej 1, 2970 Horsholm, Denmark.

1. Cancer cell lines show differential
sensitivity to cancer drugs

2. Sensitivity pattern is related to 3. Explanatory model based

drug mode of action on gene expression
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5. Explanatory model can predict cancer type
with highest response rate

4. Summary of 24 clinical validation trials: 20 positive
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6. Explanatory model can predict which indication will be approved by the FDA
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Rank of the FDA approved indication

Rank of the FDA approved indication for 65 can-
cer drugs. For each drug, a biomarker was devel-
oped and used to predict the relative sensitivity

of 27 cancer indications to the drug. The figure
shows the rank of the indication approved by the
FDA for all 65 drugs. Where more than one 1n-
dication has been approved, the highest rank 1s
shown. In vitro data for nine drugs (14%) failed
quality criteria (red circles). Among the remain-
ing, the approved indication was correctly predict-
ed for 12 drugs (21%, P=0.0005). The approved
indication was among the top 5 predictions for 32
drugs (57%, P=0.002). A random prediction would
on average rank at 10.9 (orange line). 73% of the
predictions (green circles) were better than ran-
dom. While there 1s an overweight of drugs ap-
proved for leukemia and lymphoma on the left,
and an overweight of drugs approved only for sol-
1d tumors on the right, simply predicting hemato-
logical cancers to be most sensitive would fare no
better than random prediction (orange line).

Austria

MPI has developed biomarkers for six anticancer
drugs currently in the pipeline at biopharmaceutical
companies, allowing for a future prospective test of
their ability to predict an indication that will later be
approved by the FDA (although a development bias
cannot be ruled out).
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