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Background / Objectives

Small intestine cancer is rare, with a steady rise over the last decades. Because of its rarity, clinical trials are limited. On the other hand, colorectal cancer is the third most common type of cancer, with half of patients having liver metastasis.
Cancer is not a unique disease and clinical trials in oncology initially recruit heterogeneous populations, without covering all types of variability. The population may not be representative, leading to variability in PK. Physiologically-based
pharmacokinetic (PBPK) models can be used as an alternative to clinical studies for dosing guidance. These models require cancer-specific systems parameters for each type of cancer, which are scarce. Example of such parameters is the
abundance of drug-metabolising enzymes (DMEs) and transporters [1]. Despite the important role of the gastrointestinal tract (GIT) in the PK of drugs, the abundance of PK proteins and their alterations in GIT tumours have not been studied.
Therefore, this study aimed to:

\/

** investigate, for first time, the impact of small intestine and colon cancer on the abundance of DMEs and transporters, by comparing protein levels in healthy controls vs non-tumour adjacent to tumour vs tumour tissues,

\/

** use the experimental data from the current study, in addition to other cancer-specific parameters previously defined [2,3,4], to create sub-populations for small intestine and colon cancer in Simcyp,

\/

s assess potential implications for PK of non-anticancer and anticancer drugs in patients with GIT cancer.
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Table 1. Small intestine cancer populations used/developed for PBPK simulations in Simcyp.

Population Assumption/Definition Systems parameters

Default Healthy volunteers Based on Healthy volunteers population
population in Simcyp

Table 2. Colon cancer populations used/developed for PBPK simulations in Simcyp™.

Population Assumption/Definition Systems parameters

Healthy Default Healthy volunteers Based on Healthy volunteers population in SimCYP

population in Simcyp

(11441

Default Cancer population in Simcyp

ACN Cancer

Based on Cancer patients in SimCYP

Same as Cancer-D + abundance of CYP3A4 and CYP3AS5 in non-
tumour Colon samples from Colon cancer patients

Same as Cancer-D + abundance of CYP3A4 and CYP3A5 in
tumour Colon samples from Colon cancer patients

Differences from Healthy volunteers: age-sex distribution, weight-
height relationship, T a-1 acid glycoprotein, J albumin &
haematocrit, |, renal function, changes in some liver transporters

Default Cancer population in

Cancer-D .
Simcyp

All Colon Non-tumour (but not
healthy)

All Small Intestine Non-tumour
(but not healthy) .

~
A

Same as Cancer-D + abundance of CYPs, UGTs, transporters in non-
tumour Sl samples from Sl cancer patients

ASIN Cancer All Colon Cancerous

ACC Cancer

ALN, ACN Cancer
ALN, ACC Cancer

ALC, ACN Cancer
ALC, ACC Cancer

*ALN & ALC Populations & the incorporated values were gradually generated by Vasilogianni et al., 2021, DMD; Vasilogianni et al, 2021, BJCP; Vasilogianni et al, 2022, CPT.

g o
1"‘?‘ £ L9
\ﬂ}\*ra‘.
-y J

Same as ACN Cancer + abundance of DMEs, transporters &
5 MPPGL! values in the liver (non-tumour part) of patients with
| CRLM?2”

Same as ACC Cancer + abundance of DMEs, transporters and
MPPGL values in the liver (non-tumour part) of patients with
CRLM"

All Liver Cancerous and ACN Same as ACN Cancer + abundance of DMEs, transporters &
' <. MPPGL values in the liver (tumour part) of patients with CRLM"

£ 5;
All Liver Cancerous and ACC

All Liver Non-tumour (but not

Same as Cancer-D + abundance of CYPs, UGTs, transporters in healthy) and ACN

All Small Intestine Cancerous .
tumour Sl samples from Sl cancer patients

ASIC Cancer

All Liver Non-tumour (but not
healthy) and ASIN

All Liver Non-tumour (but not
healthy) and ACC

ALN, ASIN
Cancer

Same as ASIN Cancer + abundance of DMEs, transporters & MPPGL!
values in the liver (non-tumour part) of patients with CRLM%"

Same as ASIC Cancer + abundance of DMEs, transporters & MPPGL
values in the liver (non-tumour part) of patients with CRLM”

All Liver Non-tumour (but not
healthy) and ASIC

ALN, ASIC

Cancer

/) Same as ACC Cancer + abundance of DMEs, transporters &
MPPGL values in the liver (tumour part) of patients with CRLM"

1Microsomal Protein Per Gram of Liver, 2Colorectal Cancer with Liver Metastasis

**Simulations were performed for budesonide. The compound file for budesonide (controlled-release formulation) was previously developed by Han et al, 2023, Pharmaceutics [5].
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Figure 3. Mean predicted enterocyte (A), luminal (B) and
systemic concentration (C) over time (24 hours) after oral
administration of budesonide, in different populations.
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Figure 2. Relative clearance (CL) of drugs in different populations. Relative CL in Healthy and Cancer-D to ASIC Cancer, and ASIN Cancer to ASIC Cancer
population (A), and Healthy and Cancer-D to ALN, ASIC Cancer population (B). The light green rectangle shows the drugs with < 2-fold change in CL, and the
amber and the red > 2- and 5-fold higher CL, respectively. The tables show the relative CL of drugs with different properties, based on relative CL in Cancer-

Luminal Concentration of Budesonide in

16

D/ASIC (A), and Cancer-D/ALN, ASIC Cancer (B). The values for the several drug properties are based on the Healthy volunteers. E,;: Hepatic extraction ratio;
F: Fraction of substrate escaping gut metabolism (1 - the gut Ext. Ratio); f : fraction unbound, HSA: human serum albumin; AGP: alpha-1-acid glycoprotein.
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different populations. » The values reported here should enable updating systems parameters within existing PBPK platforms in relation to
. B abundance of DMEs and transporters to reflect biological values. Verification with observed clinical PK data creates
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Sim-Healthy Volunteers 317 ogglg the basis for what has been coined as “master files” to be used with different new drugs substrates.
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