Clinical efficacy of computational reasoning for personalized treatment planning in a pan-cancer cohort

discussed by a French multidisciplinary tumor board: a real-world experience-based analysis
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INTRODUCTION

Digital Drug Assignment (DDA) is a
computational reasoning model that lists cancer
therapies based on the complete individual
molecular tumor profiles and ranks them by
their DDA scores. Prior analysis of the SHIVAO1
cohort linked higher DDA scores to improved
outcomes (1). Here, we evaluated predefined
DDA tiers in a broad, real-world cohort from
Institut Curie’s Molecular Tumor Board (MTB).

METHODS

We retrospectively analyzed 394 MTB cases
(2018-2022, adults w solid tumors) with NGS or
WES/WGS data, treatment records, and
outcomes. Patients receiving molecularly
targeted agents (MTAs; n=134) or
chemotherapy  (n=177) were included.
Administered  MTAs  (including  immune
checkpoint inhibitors) were assigned DDA
scores and stratified into low (<0),
intermediate, and high (=1000) tiers. PFS, OS,
ORR, DCR, and survival rates were compared
across DDA-score tiers and in relation to
chemotherapy.
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RESULTS

1. Response stratification

A significant positive trend in response rates was
observed with increasing DDA tiers. Chemo-
therapy showed comparable ORR and DCR to the
intermediate tier, while the DDA-high group
demonstrated superior outcomes.

2. PFS and OS stratification

MmPFS was 3.4 months in the DDA-low group,
significantly shorter than the 6.8 months
observed in the DDA-high group (HR: 0.35). The
intermediate group had a mPFS of 4.5 months,
while chemotherapies achieved a mPFS of 4.9
months. Chemotherapies were superior to DDA-
low therapies (HR: 0.44, p=0.0034).

mOS showed the same trend, with significantly
shorter survival in the DDA-low group than in the
DDA-high group (7.8 vs. 16.6 months, HR: 0.45).

Cases with no molecular-drug link (n=5) had the
poorest outcomes (MPFS and mOS: 2.6 and 6.5
months).

Both 6-month PFS and 24-month OS rates
showed positive trends across DDA tiers: 06-
month PFSr were 15%, 29%, and 47%, while 24-
month OSr were 0%, 5%, and 16% in the DDA-low,
intermediate, and DDA-high groups, respectively.
Chemotherapy showed rates of 33% and 10%.

3. Potential efficacy gain

58% of patients had DDA-high therapy options,
but only 32% received DDA-high treatment.
Eliminating DDA-low therapies and prioritizing
DDA-high treatments could result in a +4
percentage point ORR and a +6 pp DCR increase
inthe MTA cohort.
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v ~10% of patients receive low-efficacy
targeted therapies (even in a tumor board
setting) underperforming compared with
chemotherapy due to the underlying
molecular complexity unlocked by DDA.

Computational reasoning using DDA can
be used to improve precision in decision-
making by stratifying cases:

according to predicted response

using routine NGS results

across multiple therapies

iN a pan-cancer population

to avoid ineffective therapies.
Thiscanresultin 4% ORR and 6% DCR gain.
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