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BACKGROUND

Imatinib (IMA) and Sunitinib (SUN) are oral tyrosine kinase inhibitors (TKIs) used in 
oncology. IMA treats gastrointestinal stromal tumors (GIST) and chronic myeloid 
leukemia (CML) at doses of 400-800 mg/day, while SUN is indicated for GIST and 
metastatic renal cell carcinoma (mRCC) at doses of 25, 37.5, or 50 mg/day. Both 
drugs show high interpatient variability in plasma exposure, influenced by 
pharmacogenetics and sex-related differences. IMA is metabolized by CYP3A4/5 
into norimatinib (NOR-IMA) and transported by SLC22A1, SLCO1B3 (uptake), and 
ABCB1/ABCG2 (efflux). SUN undergoes CYP3A4/5 metabolism to N-desethyl 
sunitinib (N-DES) and is transported by ABCB1/ABCG2. Therapeutic targets: IMA 
Ctrough >1100 ng/mL (efficacy) and >3000 ng/mL (toxicity); SUN Ctrough (SUN+N-DES) 
37.5-75 ng/mL (continuous) or 50-87.5 ng/mL (intermittent) for efficacy.
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Figure 1. Percentage of mRCC and GIST patients who achieve adequate or non adequate Ctrough
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Figure 2. IMA and SUN metabolism and transport 
pathways

METHODS

Patients were enrolled in the CRO-2022-14 trial 
conducted at CRO Aviano. Samples were collected at 
minimum steady-state plasma concentration (Ctrough), 
and exposure was determined by quantifying 
analytes Ctrough using a validated LC-MS/MS method. 
Polymorphisms (SNPs) in IMA and SUN-related 
cytochromes and cell-transporters were analyzed. 
Oncologists received a pharmacological counselling 
based on interpreted data.
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GENETIC POLYMORPHISMS ANALYZED:
 
 
● CYP3A4 (rs35599367 - *22)
 
● CYP3A5 (rs776746 - *3; rs10264272 - *6; rs41303343 - *7)
 
● ABCB1 (rs1128503 - 1236C>T; rs104564  - 3435C>T; 

rs2032582 - 2677T>G>A)
 
● ABCG2 (rs2231142 - 421C>A)
 
● SLC22A1 (rs683369 - 480C>G; rs628031 - 1222G>A)
 
● SLCO1B3 (rs4149117 - 334G>T)

Figure 3. Integrated pharmacological counseling process
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Figure 4. Average SUN Ctrough (ng/mL) in women and men at any 
dosage, women and men at 25 mg/day.
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Figure 5. Average IMA Ctrough (ng/mL) in women and men
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Figure 6. IMA patient selection for cumulative incidence of clinically 
relevant toxicity analysis

Figure 7. Cumulative incidence of clinically relevant toxicity in 
women (red) and men (blue) with GIST receiving IMA
.

Table 1. Average Ctrough of IMA according to SNPs by sex
The table shows IMA plasma concentrations (mean ± standard deviation) for different 
polymorphisms in key pharmacokinetic genes. To interpret the data, each SNP should be 
analyzed both horizontally, comparing men and women with the same genotype to assess sex-
related differences, and vertically, comparing different genotypes within each sex to evaluate 
the impact of genetic variants on drug exposure. Red arrows serve as examples of these 
comparisons 

For SUN, 16 patients were enrolled (12 men, 4 women), with only 2 women having GIST, while the rest had mRCC. At enrollment, patients had been on treatment for an average of 28 months, all with a 
reduced dosage due to toxicity. Women showed higher drug exposure, with an average Ctrough of 76±14 ng/mL vs. 65±20 ng/mL in men. Among the four patients receiving 25 mg/day, women had 
significantly higher exposure (82±3 ng/mL) than men (38±1 ng/mL).
For IMA, only patients on 400 mg/day were considered (28 men, 23 women). Women had a higher mean Ctrough (1153±489 ng/mL) than men (901±467 ng/mL). Clinically relevant toxicity within the 
first 6 months was observed in 9 patients, with women showing a higher cumulative incidence, suggesting that over time, women may be more susceptible to drug's side effects than men.
Stratification of IMA concentrations by SNPs confirmed that sex significantly impacts drug exposure, with women consistently showing higher Ctrough regardless of genotype. Additionally, 
polymorphisms rs2231142 (ABCG2), rs683369 (SLC22A1), and rs628031 (SLC22A1) were associated with increased IMA concentrations in both sexes.

CONCLUSION

Women showed significantly higher plasma exposure to both imatinib and sunitinib compared to men, regardless of dosage and genotype. This increased exposure correlated with a higher incidence 
of clinically relevant toxicity in women, especially in the early months of treatment. Pharmacogenetic analysis confirmed that sex influences drug pharmacokinetics beyond genetic variability. These 
findings highlight the need for sex-specific therapeutic drug monitoring and personalized dosing strategies to optimize treatment efficacy while minimizing adverse effects.
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