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Introduction

- Treatment responses In autoimmune
disease have reached a celling effect
and so novel combination treatment
approaches have been proposed [1]

*  Quantitative systems pharmacology
(QSP) modelling can help identify and
prioritise potential combinations

A method for using in vitro data from
novel combinations to predict efficacy
IS demonstrated using a QSP model
of iInflammatory bowel disease (IBD)

Methods
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Figure 1: Overview of the IBD QSP model

We adapted a published QSP model of IBD [2] with the following additions:
- Novel target biology and pathways to represent the mechanism of action of

drug candidates for the prediction of induction therapy (Figure 1)

- An empirical representation of the full Mayo score for ulcerative colitis (UC)

which assumed a correlation with cellular markers of inflammation

A virtual population (VPop) was generated with baseline patient characteristics
and % clinical remission/response consistent with multiple therapies (Figure 2):
- Calibration: adalimumab (aTNFa), ustekinumab (alL12/23), vedolizumab (aa437) [3-6]

- Validation: mirikizumab (alL23) and the recent VEGA trial [1] — a published combination
trial of guselkumab (alL23) and golimumab (aTNFa) for UC
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Figure 2: QSP model VPop calibration & validation (mean and 95% Cls shown).

* In vitro data were leveraged which
captured cytokine levels In healthy
PBMCs In response to different doses
of a novel antibody and existing anti-
TNFa (aTNFa) therapy

- A scaling factor was determined by
matching the In vitro and clinical
(adalimumab) reduction observed In
TNFa in response to aTNFa therapy

» This scaling factor was then appliec
to In vitro data to estimate the clinica
reduction Iin cytokine levels for nove
therapies (examples in Figure 3)

IFNg

IL8

401

20

-20 1

40t

-60

40

20

-20 1

40t

N

-60

VPop (mean)
VPop (range)

—I— In vitro data range*

102

10°
Dose (mgQ)

10*

102

10°
Dose (mg)

10*

IL10

ILS

40

20

0 L

-20 1

40 |

-60

40

20

0 L

-20 ¢

40t

-60

Cytokine % change

102

10° 104
Dose (mg)

102

103 10%
Dose (mg)

Figure 3: Comparison of VPop and
In vitro cytokine % change. *Data
scaled using factor described in text.
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Results

For 2 novel antibody (mAbl and mAb2) combinations with TNFa, our VPop
predicted the following based on full Mayo score at week 12 for 150mg, Q4W:

 mMADb1 induced almost no remission on its own, but combined with TNFa
remission was predicted to be ~10%, slightly exceeding that of aTNFa alone

* mADb2 Iinduced a small (~5%) rate of clinical remission on its own and >15%
when combined with TNFa, greatly exceeding TNFa monotherapy (Figure 4)
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Figure 4: Bar charts showing remission/response (mean + SD) at 150mg dose.

At doses >600mg the VPop predicted clinical remission for the aTNFa/mAbl
combination to exceed that of the aTNFa/mAb2 combination (Figure 5).
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Figure 5. Dose-remission/response plots for novel antibodies as monotherapy
or combination with TNFa. Solid lines/shaded regions show VPop mean = SD.

Conclusions

- A publicly available model of IBD [2] was extended to represent novel target
biology and the full Mayo score in UC for the prediction of induction therapy

- The QSP model VPop was calibrated and validated against several
biologics of interest [3-6] — including the VEGA combination trial [1]

- An Innovative approach was used to derive a scaling factor from available
In vitro data for novel drug candidates which allowed us to predict and
compare clinical efficacy of two novel antibody combinations with the QSP
model and make recommendations to clinical teams

- The approach can be used for other drugs in development to support
predictions of efficacy when clinical data are not yet available

Acknowledgements

We would like to thank John Lich (GSK) for providing access to in vitro data.

References

Reinisch et al. Gut. (2011) 60:780-787.

o 0 s W N R

Sands et al. N Engl J Med. (2019) 381(13):1201-1214.
Feagan et al. N Engl J Med. (2013) 369(8):699-710.
D’Haens et al. N Engl J Med. (2023) 388(26):2444-2455.

Feagan et al. Lancet Gastroenterol Hepatol. (2023) 8(4):307-320.
Rogers et al. Clin Transl Sci. (2021) 14, 239-248.

Ahead Together



	Slide 1

