A model-informed framework for prioritizing
pharmacogenomic drug-gene interactions in an
Asian context for chemotherapy
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specific guidance for drug dosing in the context of

pharmacogenomics is thus needed Genes with >10% variants present in

SG10K population

e We focused on prioritizing chemotherapy drugs, the
majority of which have a narrow therapeutic window, that
were likely to be impacted by pharmacogenomic variants
in the Singaporean population

Figure 1. SG10K highlights PGx genes
with frequently occurring variants
implicated in chemotherapy drug
clearance.

Figure 2. Chemotherapy drug-gene sets present in SG10K (a)
Frequency of drug gene set interactions (b) Drug-gene sets
identified to be of clinical importance and breakdown by major

METHODS

e CYP2C19, CYP2B6, UGT1AT,
CYP2D6, SLCO1B1 and NUDT15
had >10% of the population with
variants and were also found to
impact chemotherapy drug
clearance.

clearance pathways

e Among genes with high amounts of PGx variants, 8 unique drug-
gene sets were identified

e Only cyclophosphamide was impacted by a single pathway

e With tamoxifen, CYP3A4 did not have a high variant proportion.
Hence a popPK model with just CYP2D6 variants was sufficient.
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Figure 4. Simulated median endoxifen AUC by weight at median age

of 55 years old*
(8) A framework for prioritizing drug-gene interactions %: e CYP2D6 metabolizer status impacted endoxifen AUC more
: : : : 3. 400 - Metabolizer status . :
e Essential chemotherapeutics were identified from the — o0 significantly than weight.
Cancer Drug List = 3004 Rapid
, , , f_<—’ | — Normal e Weight marginally changed endoxifen AUC within the average
* Information on drug-drug interactions was added o S 200- Intermediate weight range of Singaporean females 56.8kg +/- 7.2kg (sd).’
elucidate major metalf)ollsrr]n/transpr)]ort interactions.” PGx O — Poor
varian n similar r e pathways. LL] . . . .
arlants can similar alter these p y ¢y 1007 e This suggests that despite smaller Asian body build, we do not
o Additionally, the criteria for an important PGx gene in our 2 o 2 & 7o need to adjust for body weight for tamoxifen.

population was set using a cut off of 10% or more of the
population with PGx variants with significant predicted
change in function.
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CONCLUSION

(b) Evaluating drug-gene interaction impact

e Using drug-gene sets that were deemed important, we did
a literature search for popPK models with both patient
demographics and PGx variants as covariates.

e Using a list of 205 chemotherapy drugs, their metabolizer-transporter interactions, and variant frequency in
SG10K, we have identified 8 drug-gene sets of potential clinical importance.

e Simulations using Singaporean demographics were then
carried out to evaluate the impact of PGx variants on drug

exposure. .
P e In our example study using tamoxifen, we show that an increased dose of 40mg can be beneficial for

e A changein AUC >30% was considered to be significant, intermediate CYP2D6 metabolizers which is present in 37.8% of the population.

warranting a dose adjustment or change in therapy. , ,
o J J J P e This framework describes a systematic method of evaluating clinically important drug-gene interactions, and

e For tamoxifen, a population PK model referenced from highlights the utility of using population PK models to evaluate these interactions andrecommend
Mueller-Schoell, A. et al 2020 was used for simuation of appropriate dose adjustments, before conducting actual clinical studies.

both tamoxifen and its active metabolite endoxifen
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