PHY S|

rational

MICS

therapeutics

A Decision Support System for the treatment of esophageal cancer
Hitesh Mistry', Fernando Ortega’, Frances Brightman?, Jim Millen', John M Findlay?, Mark R Middleton?, Christophe

'Physiomics plc, The Oxford Science Park, Oxford, OX4 4GA, United Kingdom.

Chassagnole’.

Abstract No

AACR Meeting 2018
Chicago, IL , USA

UNIVERSITY OF

OXFORD

2 The University of Oxford, Oxford, United Kingdom.

Introduction
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Statistical Analysis - Pre-Chemo Prognosis

Decision Support System screen shots

* Using K-means/PCA clustering on all pre-treatment variables
* |dentified 3 clusters — green cluster has low numbers so focus on red v black

* Generated clusters: differing prognosis
* Top ranking covariates: Impassable Disease & Avid Nodes (Yes/No)

In oncology deciding which treatment(s) to use and when can be challenging. Currently there
are no global and accessible approaches available to optimise treatment strategies on an
iIndividual patient basis. Focusing on cancer of the esophagus and gastro-esophageal
junctional, we have developed a prototype of a model-based Decision Support System (DSS).
It Integrates a novel range of drug, tumour and patient data to better plan clinical treatment,

Representative illustrations showing how the DSS could be used to explore a
patients treatment journey. Top panel below shows a poor prognosis at staging
due to positive nodal status and impassable disease. Bottom panel below
shows how the prognosis improves if chemotherapy reduces the size of the
tumour and results in a complete metabolic nodal response.

optimise the patient care path, and ultimately deliver improved cancer care. | e 2 _
' Oesophageal Patient Journey - Oxford  Guide  Pre-Chemo Prognosis ~ Chemotherapy ~ Post-Chemo Prognosis ~ Surgery  Post Successful Surgery Prognosis
Initial N eoa djuva nt Re_ Disease 5 ° This firsttabis a prognﬂstic model based on DI'E—T.I'E'.'EIT.mEFIt factors. The KE‘_I,*‘ factors were avid nodal status and impassable disease. The latter covariate is somewhat SUD]EEIWE but relates to STQHS the disease
. . Su rgery A g g variable of disease burden.
Staging therapy staging Prog./Death ir
:: > g S Avid Nodes
@ . o
3_4 4-8 2_4 g Impassable (Aggressive Disease) —_ %
weeks weeks weeks o ®
< | I | ! ED ..-. ..‘1.
- 0 50 100 150 200 ltﬁﬁ 'Y
w [T
> o % :
- . 5 Time (Weeks) DE_ © VN
QQR r?at' Q: Ac?l Su:gtiry attempr;[. N Left panel: PCA analysis. Right panel: Survival prognosis for the two main clusters g
-hegimen - Adjuvant therapy (chemo + identified by PCA analysis. i Lo
choice? radiotherapy)? AN | el
a [ ] [ ] a D N T —-e .
Time from initial staging to disease progression/death. StﬂtlStlcaI AnaIYSIS - POSt-ChemO PrOgnOS|S . el |
D. l | | | | | -I-_-
0 2 3 4 5 6 7
Change in Avid Length and Change in Nodal Status. Time (Years)
Click Summary

- - . : ) } 0.10 S - Shrinkage of primary i::::;i;mi ;*.f::rs) =5
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Component Analysis (PCA), were used to identify key variables that differentiated groups of
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patients. These variables were then used to analyse their correlation to survival and key fime (vears) % Change Avid Length (Post-Chemo) © e
decision points using parametric statistical models. The final models were then used to create o = .
a web-based DSS prototype. %‘D
Sol N
oS \
o AN ~——
oy s N0 Tl
Data Set Inlt{al Chemo R-:-:-.- Surgery Death % = -
Staging staging B N | el
ol  TTmeeeal
Table below shows a subset of the baseline characteristics of the patients. o
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Treatment Neoadjuvant 577 weeks weeks weeks Time (Yoars)
chemotherapy + Surgery |
Gender Male 74% > clk Summary
Female 26% Impassable  Avid Impassable Attempt:  Lymph Node Staging 08
Age Median (IQR) 65 (57'71) Avid Node Length A\_”d Node C.hemo Prognosis at restaging, i.e. after neo-adjuvant chemotherapy. Survival at five year for 95% of the patients is
Impassable tumour at Avid Length Avid Node comprised between 18 and 42 %.
endoscopic ultrasound ves 05 Avid Length
TNM Stage [ 100 S _
I 177 Key: . Conclusions
Cell type Adenocarcinoma 221 Red — linked to prognosis Avid L 3
Small Cell Carcinoma 49 Black — decisions/outcomes I:: asiggfe
Adenosquamous 3 P We have created a DSS tool using historical data to support Cancer
Avid Tumour Length (cm) Median (IQR) 5.3 (3.7-6.8) Key Results: Multidisciplinary Teams in understanding how key variables affect treatment
_ + Change in avid nodal status (metabolic nodal response) due to ch0|ce.s and how these In turn relate to Q|§ea§e outcomes. The too_l hgs_ the
Avid Nodes ves 116 chemotherapy independently predicts survival potential to be used to support the optimisation of treatment for individual
Chemothera Double (CF or OF)? 210 . . . . ' ISti ir di
i Triple (E((:x or EC,:) )2 67 « Change in avid length of the primary tumour (metabolic tumour response) g:ggggegagzdﬁg? s?;; tghser?g;igﬁggz t?;attﬁlerntdcl)sfecaasnec.e:-hus the DSS tool
correlates with metabolic nodal response '
Blood Glucose (mg/dL) Median (IQR) 5.8 (5.3-6.3) _ , P _ _
* Choice of chemotherapy doesn’'t seem to influence either

1Two cycles. Key:C=cisplatin; F=5-FU; O=oxaliplatin.
2Three cycles. Key:C=cisplatin; F=5-FU; E=epirubicin; X=capecitabine (5-FU metabolite).

Impassable disease predicts unresectable disease
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