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* Itis well-recognized that cancer patients are different from healthy volunteers (HV) with regards to age, - Correlation between height and age, and body weight and height in male and female cancer patients are
plasma protein levels, concomitant medications etc [1-3]. similar to the corresponding relationships published in HV [4].

- Various population characteristics of the patient population such as age, height, weight, protein and « Albumin levels appear to increase with increasing BMI in cancer patients, while decreased with BMI In
hematocrit levels can affect ADME and PK of drugs. healthy subjects.

 Therefore, accurate representation of the distribution of these population characteristics and the « Albumin levels decreased with increasing age in cancer patients, consistent with published trend in healthy
correlation among them in the target patient population is critical to predict the effect of intrinsic and subjects [3].

extrinsic factors on the PK of drugs using the PBPK approach. o _ o
Prediction of Population Characteristics:

 The oncology population profile accurately predicted the observed age distribution in patients (peak at
~63yrs; range: 23-92 yrs) whereas Simcyp HV population profile under-predicted the age distribution (peak
at ~22 yrs) (Figures 2a & 2b).

 The height and body weight distributions in the virtual populations generated using both the population
profiles were similar to those observed in patients (Figures 2c, 2d, 2e, & 2f).

« Simcyp® is one of the software platforms available for mechanistic modeling and simulation of the
absorption, distribution, metabolism, and excretion (ADME) of drugs in virtual patient population.

* To characterize the population characteristics and their relationships in cancer patients « HV population profile over-predicted albumin concentration with the distribution peaks at ~45 g/L. However,
. To establish a custom population profile for Simcyp that can better predict PK and the effect of intrinsic custom oncology population profile predicted albumin distribution similar to that observed in patients (peak
and extrinsic factors on drug exposure in oncology at ~38 g/L; range: 15-80 g/L) (Figures 2g & 2h).

« Simcyp HV population profile under-predicted AAG concentration with distribution peak at ~0.8 g/L.
However, AAG distribution predicted using the custom oncology population profile was similar to that
observed in patients (peak at ~1.3 g/L; range: 0.3-4 g/L) (Figures 2i and 2j).

_ _ _ _ « Simcyp HV population profile over-predicted hematocrit concentration with distribution peaks at 44 % and 38
Establishment of Custom Population Profile for Cancer Patients % in males and females, respectively. Oncology population profile predictions were similar to that observed

Data collection: In patients (peak at ~35 %; range: 25-50 %) (Figures 2k and 2I).

An_oncology populatlon database was establlghed based on de_mog_raphlc (gender, age, helght, _and body Figure 2: Observed and Predicted Population Characteristics
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« Mathematical models describing the distribution and relationship among population characteristics were : 502!
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Prediction of PK
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« Simulations were conducted for 50 trials with 10 subjects per trial (total n=500).

* The plasma PK parameters (C, ., and AUC) of midazolam and saquinavir from PBPK simulations were
compared in the two populations. Prediction of Midazolam PK:

« The PBPK simulations suggested that PK of midazolam (which is extensively metabolized by CYP3A4) is not
different in cancer patients compared to healthy subjects, consistent with the literature (Table 3).

It has been shown in the literature that CYP3A activity did not change with age, sex, and body size
measurements in 134 patients with advanced cancer [6], which supports the lack of difference in midazolam

Establishment of Custom Population Profile for Cancer Patients PK between the two populations.
Data collection: Figure 3: Predicted Mean PK Profiles of Saquinavir
. _ _ Table 3. PK Parameters of Midazolam (7.5 mg) . bred iV Profie
Table 1: Summary of Clinical Data in the Oncology Population Database — _ S T —
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NSCLC =03 118 Prediction of Saquinavir PK:
Disease Type MBC - 352 The oncology population profile predicted higher plasma exposure for saquinavir compared to the HV

other 270 218 population profile (Figure 3).

Footnote: AAG: Alpha-1-acid Glycoprotein, NSCLC: non-small cell lung cancer, MBC: metastatic breast cancer

* The predicted mean C_ ., (95% CI) in HV and cancer patients were 0.537 (0.492 - 0.582) mg/L and 0.674
(0.619 — 0.73) mg/L, respectively, following a 1200 mg single oral dose of saquinauvir.
Correlation of Population Characteristics: « Similarly, the predicted mean AUC (95% ClI) in the two populations were 3.72 (3.35 — 4.1) mg/L*hr and 5.09

- Summary of parameters used in the custom oncology population profile are shown in Table 2 and (4.56 — 5.61) mg/L*hr, respectively.
correlations of population characteristics in the patient population are shown in Figure 1.

Possible reasons for higher exposure of saquinavir in patients compared to HV:
1. Differences in age distribution of patient population versus healthy subjects:
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