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O Physiomics is a consultancy focused on modelling cancer
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L Dual company focus

Supporting oncology R&D Personalised oncology
; * Analytical and modelling support S e Grant funded by Innovate UK
‘ | Cf. for oncology pre-clinical M - Potential to predict toxicity
development and response to treatment for

individuals or groups

» Potential applications in real
world or trials

&>  Virtual Tumour™ in-silico |
Q platform predicts tumour * Feasibility project competed
1 regression 5
* Focus on optimisation of

combination regimes including

iOnc, DDR agents, radiation
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O Completed over 70 commercial and grant funded projects

Big pharma
Merck, MSD, Lilly,
Bayer and others

/0

projects
completed

Grants

Innovate UK, EU-FP6
(TEMPO), Carbon Trust (Green
Biologics lead)

Biotech/ Midcap
CellCentric, Convert Pharma,
Cyclacel, Sareum, and others

Academic
Medicines Discovery Catapult, NIH, Oxford University,
Swansea University, Institute of Cancer Research,
Cancer Research Technology

Slide 4 Copyright © Physiomics Plc 2019 - www.physiomics.co.uk



O How we support development

Recommend efficacy/ toxicity trade-offs

Recommend additional experiments to confirm and refine hypotheses if desired
Recommend combination partner agent for proprietary in-house asset
Assess efficacy of existing assets in new indications

Predict biologically effective dose in humans to support translation to clinical

XN X X X X

Help build causal chain story for investors/ partners
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L Case study: Physiomics supports CellCentric first in man studies

« CellCentric is developing a novel small molecule
for prostate and other cancers Case study:

Supporting the use of a drug in a new indication: CellCentric

« Physiomics supported CellCentric with modelling

SITUATION

and analysis in support of FIM dosing and clcrc v o st pome | ég*‘

° . Having already worked with Physiomics on its Phl
SC h ed u l] n g trial in prostate cancer, CellCentric wanted to
choose an appropriate dose/schedule to support
dose-escalation in haematelogical cancer

« Further supported FIM dosing and scheduling for a

Develop pre-clinical model of efficacy in haem cancer
dR *  Swap mouse PK for human PK from Phl in prostate

second indication in haematological cancer a — o7l e

MAszess dosing/ scheduling to determine whether
efficacy would be expected

« Physiomics analysis and modelling used in T = —

interactions with regulatory agency and protocol = |
was approved =

Clirical PK RESULT
8 ! +  Provided client with simulations to support initial
E é | v dosing/scheduling options for dose-escalation study
It o in a new indication which were used in interactions
#

- with lecal regulatory agency/clinicians
i 1 - —— *  Clinical protocol approved by regulatory agency

() Physiomics
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Case study: Using Virtual Tumour™ to model response rates following

radiotherapy

« Physiomics developed a sophisticated model
of radiotherapy combination treatment in
clinical setting with an undisclosed client

« Poster based on use of model with literature
data for combination RT/ cisplatin
treatment of H&N cancer was accepted for
presentation at AACR 2019

* Model can be used to predict tumour
regression, response and regrowth rates

Meodelling the effect of Radiotherapy on tumour growth inhibition: the head

() Physiomics

Physiomics ual Tumour™ technology

Physiomics' key fechnology is Virtual Tumour, which provides a platform for identifying,
rarking and optimizing anti-cancer treatments, and in paricular combination regimens [1,2]
Virtual Tumour (Figure 1) is a computer model that simulates tumour cell division and the
effect of antineoplastic agents, taking into consideration the differences between proliferative
cells and these that are part of the necrotic core. The complexity of the model is deliberately
constrained so that it can be parameterized with data that are usually produced during drug
development. Thess data include PK data for the drug, biomarkers showing the ceil
population response, and growth measurements showing how tumour growth is afiscted. This
technology provides a rationale for designing an_appropriate schedule, and allows our
partners to prioritize the most effective drug combinations.
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Aims and objectives

We have previously developed models that replicate and predict the effect that radiation (RT)
has on tumour growih inhibition in several preciinical studies. Thess stugies involve difierent RT
doses and regimes as well as combinations with therapeutic agents with disparate mechanism
of action. These encouraging results in the preclinical space led us to develop an enhanced
strategy for modeling RT treatments using a tumour model that can predict tumour shrinkage
and long-term regrowth in ciinical setting (squamous cal carcinema of the head and neck).

*Phase 3 randomized frial of concomitant radiation and cisplafin in patients with advanced
head and neck cancer. A dose of 70 Gy in 35 fractions over 7 weeks was delivered. Cisplatin

Fernando Ortega, Claire

and neck tumour case

lette, Frances Brightman, David Orell, Hitesh Mistry, Jim Millen, Christophe Chassagnole

Prysiomics pic, The Gxford Scienco Park, OXRUr, OXA 4GA, Unied Kingaom.
o 44 (01865784560, Emall ortegag@physiomice. com.uk

«The initial rate of SLD (sum of longest diameter) shrinkage depends on the
SLD before treatment. The tumour with the largest initial SLD shows the
fastestinitial tumour shrinkage rate (Figure 2 and 3).

*The magritude of the tmour shinkage can ot be explaned oy by
depletion of proliflerative layer of the fumou

«Many tumours remained suppressed for zvem\ years and a wide range of
fimes to regrowth were observed (Figure 3)

Figure 2: Inftol shrinkege rate v3 itisl tumour  Figure 3: Change tn the primary site leston stze
= aver tme.

1 - St o) hare 1 = e o the
s s the e ans e
Ly

Implementation of tumour growth medel

We adapted our Virtual Tumour™ model to enable it 1o capture the experimental

findings noted above.

* We assumed that the mechanism of action of RT and cisplatin at the cell cycle
fevel in the clnical model s simifar fo the previously developed precinical
model

+ We hypothesized that the profferative aysr status plays a rols protscting the
physical integrity of the necrotic core and preventing it from being degraded hy
biological o physical processes. Reducing the growing layer width
depleting i humber of viabls ogls therofors contibutes 1o the fumour Size
shrinkage via necrotic core matenal leakage.

*As It has been shown that cai oyce doubling tme was 3 strang
factor for RT response, we e e tumour cell doublmg iy by
Colorating the oo redrowh o mateh locaragional control pTOBEITY Gurves

15.6]

Abstract No
AACR Meeting 2019
Attanta, GE , USA

Virtual Tumour ¢ al model for cisplatin

Cisplatin mode of action. It damages DNA during S and G2 phases. It also
delays G2 phase.

Cracal dets Slatsons

Oropharyc

ol cavity

Figure & Complete rezpanze (CR), partil rezponze (1), stabie ateace (S0}
PD) reces a )

rtual Tumour al model for RT & cisplat

Radiation (RT) mode of action. It damages DNAn all phasss,

i st
Figure 8: Cumuletive locoregonal fotlurel
regrouth e v tme. Climeal resit in

red and simuaced 1 blve.

Srmiated medan.
Conclusions

Starting with a model that explained and predicted the effect of
cisplatin/radiotherapy on tumour growth infibition in the preclinical space we
were able to extend it to one that describes both tumour growth inhibition and
regrowth in the cinical space. Thus, we have developed a platiomn for head
and neck cancer that could be used to predict the effects of radiotherapy alone
or in combination with other procedures on tumour shrinkage and locoregional
control. This approach can also be implemented to model other tumour types.

(100 mgin?) was administerad over 1 hour on day 1 of weeks 1, 4 and 7. (ClinicaTriale.gov - el

Identifier- NCTDO00S4D81) [3 Figure 51 Efen “""’",'ﬁ,,,,";‘ ,,:“‘“"" o
b st ot B
O fox e 80 Gy

Figure 4 Effct of different Il tumour <
turmour shrikage over tme. Treatment: 3Gy {5
*Phase 3 randomized study of clsp\aun in p:mems with recurrent or metastatic head anu neck s 02 ey OFF) for Zweeks. 30 Gy total.

cancer. A dose of cisplati ) was administered on day 1
(ClinicalTrials.gov Identifier NCTL]CI415194) [4]

Physiomics plc ©2019
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/) Case study: Innovate UK funded personalised oncology project

Literature describes ‘underdosing’ and
‘overdosing’ of various cancer drugs due to
inter-patient variability

Focusing on docetaxel in prostate cancer
Physiomics developed a personalised
treatment tool to support dosing decisions

Relies only on blood tests already in common
use (vs expensive assays that other
companies sell

Provides guidance on both toxicity and
efficacy at current and modelled alternative
dose

Currently engaging with clinicians before
determining how to progress

() Physiomics

The therapeutic window of chemotherapy drugs is commonly established at a
population level and patient dose selection is ofien simply scaled with Body
Surface Area (BSA). Due to large interindividual physiological variability, this
leads to a significant number of patients being under or over-dosed [1,2]. While
a limited number of precision dosing techniques exist to tailor patient specific
, they typically require costly additional tests which severely restrict
their use in linical praclice.
Focusing on docetaxel for advanced prostate cancer, we have developed a
demonstrator for precision dosing which requires a single weekly classical blood
test in the first chemotherapy cycle. It willfit within the current clinical practice to
improve pafient outcome at low cost.
11Gumes. 4 (202, B s orcance, ), 157
[

Docetaxel dose.
commonly
guided by B5A

PPg Patients may be

Gl cverccseart]
Patents may be

Bl e

- The demonsirator App was developed using
comparator am of a phase Il cinical trial for metastatic hormone-Tesistant
rostate cancer (dlinical trial number NCTODE17668 [3]). This cohort includes

g publicly available data from the

212 patients who wene reaied with docetarel between 2003 and 2011 in
cycles of 3 weeks with weekly blood tests in the first cycle.

* A population PIUPD mode! for docetaxel and
neutrophil population was assembied based on
the literature [4, 5].

Fig 1: PD modsl 4] Fig 2: PK model [5]

Individual pafient PK/PD parameters including docstaxel clearance were
estimated by calibrating the population model with weekly measured blood
count using a combination of Bayesian and machine leaming approaches
- Cox models were developed using esfimated patient PK/PD parameters
which relate docstaxel exposure and biomarker levels to overall and
progression free survival
T ——
1Pt LE. o . (XD Joamal o circs ancaogs, 2034), 7372
s
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Claire Villette?, Hitesh

A Precision Dosing Application For Advanced Prostate Cancer Chemotherapy
Cluistophe Chassagnole?.

A, Fernando Ortega?, David Orell’, Frances Brightman?,
“Physiomics pic, Tha OXIord Scisnce Park, OXfor, 04 SGA, Uniisd Kingdom.
Tl 44 O]1635 784560, Emal:

Role of the App the standard of care pathway

Figure 3 illustrates how the App fits within the current standard of care pathway.

* In the cument standard of care, the first docetaxel dose is selected based on patient BSA.
A blood sample is routinely collected on the day of first injection and sometimes on the
first day of each subsequent cycle. If clinical toxicity is observed, the next dose is reduced
or the treatment terminated. Docetaxel is administered in 3 week cycles until switch to
another line of freatment, unacceptable toxicity or death.

* Our precision dosing App requires two additional bicod tests during the first chemotherapy
eycle around day 7 and day 14. Just before selecting the second chemotherapy dose,
patient characteristics (age, height, weight) and blood tests results are entered into the
App which outputs an evaluation of neutropenia and patient median survival probability
relative to the general population under the current dose (Figures 4 and 5). Simulations of
dose changes can be run in 3

« Toxicity information provided by the App may help clinicians to identify effective, under or
overdosing and madulate the dose accordingly.

Cycle 1, day 1 | ————

First. dose based on BSA,
Blood test

Cycle1, day7

Blood test

Cycle 1, day 14

Blood test

Blood test

Toxicity assassment —

‘App running

Hext dose selection —

Fig 3: Schematic of the role of the App (yellow) within the standard of care patway (green|

Abstract No
AACR Meeting 2019
Allanta, Ge . USA

+ Concordance levels of 0.6 and 0.6 were obtained for the overall and
free survival models, 2

Significant predictive variables include docetasel exposure, Prostate Specific

Antigen (PSA) as well as other biochemical markers.

« Pafients with low estimated hematologic toxicity (neutrophil count not
dropping under 0.5 billion/L) presented a median overall survival ime of 480
days, against 625 days for pafients with higher hematologic toxicity.

+ Patients with low estimated docetaxe! exposure (<3 pg.himL) presented a
median overall survival ime: of 450 days, against 580 days for patients with
higher estimated docetaxel exposure.

lllustrative underdosing case

Fig 4 Sereanshot of the App “analysis” tab. Overall and progression free survival models
(top). neutropenia model for last (lef) and upooming 2
compared 1o population models (grey) for administare:

s (blue) are

jg/m? dose.

Fig 5 Sereenshot of the App ‘dose refinement tab. Simulation of survival probability and
neutropenia in upcoming cyde for current (blue) and increased dose of 115 mgim? (yellow).
Estimated increase in median overall sunvival tme from 440 days to 650 days.

Conclusion

We have developed a precision dosing App for Docetaxel in advanced prostate
cancer which requires a single weekly standard blood fest in the frst
chemotherapy cycie. Next Stages inciude a validation cinical trial. This App has.
the potential, if approved by regulators, to significantly improve patient outcome
and toxicity risk at low cost without disrupting the clinical treatment pathway.

www.physiomics-plc.com

Note: Tool is in development and will require regulatory approval prior to use
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O Forging links with industry and academia

CellCentric G MECRCTK  BIONEEX

Pharmaceuticals

L L-;--:__ UNIVERSITY OF

CATAPU LT S areu mo Innovate UK 5“ ) OXEORD

Medicines Discovery

0 nco dé!!%ﬂ ) Oxford Academic @ . @'-'CYC L ACEL”

O Health Science Network
W O NANOGAP

¢rorec™ THERAPEUTICS

Note: Logos represent selected current and historical partners
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() Physiomics

Thanks for your attention

Contact us at info@physiomics.co.uk
Visit our website at www.physiomics.co.uk
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