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Aims: Osimertinib is a third-generation, irreversible, central nervous system-active,
epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor (TKI) with efficacy
in EGFR-mutated non-small cell lung cancer (NSCLC). We assessed the relationship
between plasma osimertinib levels and its efficacy and safety events.

Methods: Comprehensive pharmacokinetics exposure-response (E-R) modelling was
performed utilizing steady state area under the curve (AUC,) data from first-line,
>second-line and adjuvant studies from the osimertinib clinical development pro-
gramme (20-240 mg once-daily dosing; N = 1689 patients). Analyses were con-
ducted for survival using a proportional hazard model; for interstitial lung disease
(ILD) and left ventricular ejection fraction (LVEF) events using a penalized logistic
regression model and graphical analysis of potential confounding factors; and for rash
and diarrhoea events using descriptive analysis.

Results: E-R modelling analyses indicated no clear trend of increasing efficacy with
increasing osimertinib AUC,; efficacy in all exposure quartiles was significantly bet-
ter than the control arm (comparator EGFR-TKI, chemotherapy or placebo) irrespec-
tive of treatment line. Model-based analysis suggested a potential relationship
between increased osimertinib exposure and increased probability of ILD events, pre-
dominantly in Japanese patients. Additionally, there were increased probabilities of
rash or diarrhoea with increasing osimertinib exposure. The probability of LVEF
events showed overlapping confidence intervals for osimertinib <80 mg and control.
Conclusions: E-R modelling in patients with EGFR-mutated NSCLC demonstrated
that increased osimertinib exposure was unlikely to increase efficacy but may
increase occurrence of certain adverse events. Hence, long-term treatment with

doses 280 mg was not expected to provide additional benefit.
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1 | INTRODUCTION

Epidermal growth factor receptor-tyrosine kinase inhibitors
(EGFR-TKIs) are standard of care for first-line treatment of EGFR-
mutated (EGFRm) advanced non-small cell lung cancer (NSCLC).!
Osimertinib is a third-generation, irreversible, central nervous system
(CNS)-active, oral EGFR-TKI that potently and selectively inhibits
EGFR-TKI sensitizing and EGFR T790M resistance mutations, with

demonstrated EGFRm NSCLC, including CNS

2-11

efficacy in
metastases.

Osimertinib was originally approved for treatment of T790M-
positive advanced NSCLC.'? AURA3
(NCT02151981) demonstrated significantly improved progression-

The phase Il study
free survival (PFS) vs. platinum-based chemotherapy in patients with
T790M-positive advanced NSCLC that had progressed on first-line
EGFR-TKI therapy.? First-line osimertinib treatment for EGFRm
advanced NSCLC was assessed in the phase Ill FLAURA study
(NCT02296125), finding significantly improved PFS and overall sur-
vival (OS) vs. comparator EGFR-TKIs (erlotinib or gefitinib).1%** As a
result, osimertinib is the preferred first-line treatment for EGFRm
advanced NSCLC.! Osimertinib is also approved for adjuvant
treatment of patients with resected EGFRm stage IB-1IIA NSCLC
based on significant improvements in disease-free survival (DFS)
vs. placebo in the ADAURA (NCT02511106) phase Ill study, with
DFS benefits translating to significant overall survival improve-
ment.5,13715

Osimertinib has a manageable and consistent adverse event
(AE) profile across phase lll clinical studies; commonly reported AEs
include rash and diarrhoea. 2> Other AEs of interest include intersti-
tial lung disease (ILD), a rare but serious AE that has been reported in
patients receiving EGFR-TKIs,'® and events related to cardiac
function.”

An exposure-response (E-R) analysis for osimertinib (20-240 mg
once-daily [QD]) and its main metabolite, AZ5104, was previously
published using data from two studies in patients with EGFRm
advanced NSCLC previously treated with an EGFR-TKI (AURA
[NCT01802632] and AURA2 [NCT02094261]). The analysis showed
no statistically significant relationship between osimertinib exposure
and efficacy, but there was a linear QT interval change corrected by
Fridericia's formula.'®

In this analysis, we expanded upon the previously published data
to comprehensively examine the relationship between systemic
plasma osimertinib exposure and efficacy and safety endpoints in the
first, second, and later lines of treatment in advanced NSCLC and
adjuvant setting in resectable NSCLC. We also performed a
model-based analysis of osimertinib exposure and incidences of ILD
and left ventricular ejection fraction (LVEF) events and a descriptive
analysis of rash and diarrhoea incidences across lines of therapy
and/or studies. We used pooled data from the AURA (first-line and
second-line or later cohorts)) AURA extension, AURA2, AURAS,
FLAURA and ADAURA studies.>>1119-22

What is already known about this subject

e Osimertinib has proven efficacy in EGFR-mutated
NSCLC.

e Previous exposure-response modelling showed no rela-
tionship between osimertinib exposure and efficacy, and
a linear relationship with rash and diarrhoea incidence.

e We expanded our model to examine the relationship
between osimertinib exposure and efficacy and safety
endpoints across several treatment settings.

What this study adds

o There was no significant relationship between osimertinib
exposure and efficacy in any line of therapy.

e There was a potential correlation between osimertinib
exposure and probability of interstitial lung disease, espe-
cially in Japanese patients.

o Probabilities of rash and diarrhoea increased with osimer-
tinib exposure.

e Correlation between osimertinib exposure and LVEF

events was confounded.

2 | METHODS

21 | Patient population

The E-R (safety/efficacy) modelling utilized data from different
patient populations (first-line [N = 338], second-line or later
[N = 1026], and adjuvant [N = 325] cohorts) across the osimertinib
clinical development programme (Tables S1, S2 and S3). The E-R
efficacy analysis included patients who received 21 dose of study
treatment. For first-line therapy, patients who received osimertinib
in the AURA (20-240 mg QD) and FLAURA studies (80 mg QD) or
comparator EGFR-TKI in FLAURA were included. For second-line or
later-line therapy, patients who received osimertinib in AURA (20-
240 mg QD), AURA extension (80 mg QD), AURA2 (80 mg QD) and
AURA3 (80 mg QD), and those who received chemotherapy in
AURAZ3, were included. For adjuvant therapy, patients who received
osimertinib (80 mg QD) or placebo in the ADAURA study were
included.

All analyses were conducted in NONMEM (version 7.3) and the
runs for the bootstrap analysis were conducted in a Linux environ-
ment (CentOS 5, equivalent to Red Hat Enterprise Linux 5) with GFor-
tran FORTRAN Compiler, (version 4.7.3; GNU Compiler Collection,
GCC), NONMEM (version 7.3), and MATLAB R2014b for pre- and
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post-processing analysis. NONMEM code is provided in the Supple-
mentary Methods.

2.2 | Exposure-response analysis

2.2.1 | Estimation of plasma exposure

Osimertinib pharmacokinetic (PK) samples were collected across the
studies as shown in Table S1. Area under the curve at steady state
(AUC,,) of osimertinib and/or AZ5104 were used as the exposure
metric in the analyses. AUC, was derived for each patient based on
the individual apparent clearances (CL/F) estimated in the population
PK (popPK) analysis?® and the dose level in each patient as: osimerti-
nib AUC,, = dose/clearance. For E-R efficacy analyses, the most
prevalent/typical dose level in a patient was used to calculate the indi-
vidual AUC,,, whereas the first given dose was used for the E-R
safety analysis. Shrinkage estimates for clearances for osimertinib and
metabolite were small (<5%), therefore the derived AUC,, values were
informative.

For E-R safety analyses, all patients who received at least one
dose of randomized osimertinib were included. For both E-R (safety/
efficacy) analyses, only osimertinib-treated patients for whom expo-
sure data (AUC,,) could be computed from the popPK model were
included. The comparator EGFR-TKI, chemotherapy or placebo data
were used in plots for comparative purposes only and were not
included in the modelling analysis.

Since osimertinib and AZ5104 exposures were highly correlated
(Figure S1),22 they were not included simultaneously in one model to

avoid problems of multicollinearity.

2.2.2 | Model-based efficacy analysis

E-R efficacy analyses were performed separately for first-line,
> second-line, and adjuvant patient populations. Initial exploratory
Kaplan-Meier (KM) analyses of PFS or DFS were followed by
model-based analyses using a Cox proportional hazard model (see
Supplementary Methods). Survival analyses were stratified by AUC,
quartiles to identify potential underlying relationships between

steady-state exposure and PFS or DFS.

2.2.3 | Model based exposure-ILD/LVEF analysis

ILD-like events included ILD, pneumonitis, acute interstitial pneumo-
nitis, alveolitis, diffuse alveolar damage, idiopathic pulmonary fibro-
sis, lung disorder, pulmonary toxicity and pulmonary fibrosis. LVEF
events were defined as post-baseline decreases in LVEF of 210 per-
centage points (pp), leading to values below 50%. The number of

patients experiencing ILD/LVEF events was relatively small. In such

cases, the maximum likelihood estimation of the logistic regression
model is known to suffer from small sample bias and the degree of
bias is strongly dependent on the number of cases in the less fre-
quent of the two outcome categories. To address this bias, a penal-
ized logistic regression model®* utilizing a penalized likelihood was
applied to reduce small-sample bias. The model-based analysis only
included ILD/LVEF data from osimertinib-treated patients with avail-
able PK exposure information. Since a possible exposure depen-
dency might be explained by other confounding risk factors, a
graphical analysis of patients treated with chemotherapy or compar-
ator EGFR-TKI was performed to assess correlation of exposure
metrics with covariates of interest. Details of model form and covar-
iate inclusion are summarized in the Supplementary Methods. The
final models were simulated to assess differences in predicted prob-
abilities of ILD/LVEF events in osimertinib-treated and placebo-
treated patients (assumed O mg dose). The simulation algorithm con-
sisted of a bootstrapping approach (N = 1000) and is detailed in the
Supplementary Methods.

The final model that was developed based on AURA3, FLAURA
and ADAURA was then used as validation for the model's ability to
predict ILD/LVEF events in patients treated with adjuvant osimertinib
in the ADAURA study.

224 |
incidence

Descriptive analysis for rash and diarrhoea

A previously published model-based analysis performed using data
from 748 patients in the AURA and AURA2 studies, across dose levels
from 20 to 240 mg, showed a clear exposure-dependent increase in
the incidence of rash and diarrhoea.'® The subsequent phase IlI stud-
ies (FLAURA, AURA3 and ADAURA) included only the 80 mg dose.
Hence, it was assumed that the exposure range studied in the previ-
ous analysis, which predominantly included the 80 mg dose level, was
sufficient to explain the exposure relationship. The current analysis
compared the incidences of rash and diarrhoea, descriptively, across
lines of therapy/studies.

2.3 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to corre-
sponding entries in http://www.guidetopharmacology.org, and are
permanently archived in the Concise Guide to PHARMACOLOGY
2023/24.

3 | RESULTS

Demographics and baseline characteristics for patients who received
osimertinib (N = 1689) or control treatment (N = 756) are provided in
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Tables S2-S4. Based on previous popPK analyses, there was no
impact of age, gender, body weight, race/ethnicity or line of therapy

on osimertinib or AZ5104 PK exposure.'®

3.1 | Model-based efficacy analysis

An exploratory KM analysis evaluated PFS (for first-line and
> second-line) or DFS (for adjuvant treatment) as a function of osi-
mertinib and AZ5104 AUC, quartiles. For each patient population,
there was no clear trend of increased efficacy with increasing AUC,,
of osimertinib or AZ5104. Additionally, median PFS or DFS and the
associated 95% confidence intervals (Cls) overlapped across exposure
quartiles for osimertinib and AZ5104 (Figure 1). However, in all
patient populations, there was a clear difference in PFS or DFS
between the control group (chemotherapy or comparator EGFR-TKI
or placebo) and all the quartiles of osimertinib and AZ5104 AUC
(Figure 1).

A Cox proportional hazard model (for first-line and > second-line
patients only) was used to assess the relative hazard ratios (HRs)
between control treatment and the AUC,, quartiles of osimertinib and
AZ5104. These results suggest a reduced risk of disease progression
with osimertinib treatment (Figure 1). In patients receiving adjuvant
osimertinib, the median DFS was not reached at the 17 January 2020
data cut-off for ADAURA; as such, median DFS could not be calcu-
lated for both osimertinib and AZ5104 AUC,; quartiles.

Figures 1A-D suggested that in first-line and =second-line
patients, PFS was shorter in those with the highest exposure levels
(quartile 4 for osimertinib and AZ5104). Hence, we performed
post-hoc analyses of AURA3 data to further explore factors con-
founding exposure. Results suggested that the shorter PFS observed
in the highest exposure quartile was likely due to a higher proportion
of patients with poor prognostic features (higher World Health Orga-
nization [WHO] performance status and lower baseline albumin
levels; Figures S2A-D; Figure S3; Table S5).

A similar analysis was performed for patients receiving first-line
osimertinib. Potential predictors (age, baseline albumin levels, baseline
sum of longest tumour diameter [BSLD], weight, WHO performance
status, presence of brain metastases at study entry, gender, smoking
status at study entry, statin use, race and medical history of hyperten-
sion) for PFS were explored using a Cox regression analysis, and BSLD
was identified as a covariate influencing PFS. However, BSLD did not
account for the slightly shorter median PFS among patients in the
highest exposure quartiles compared with lower exposure quartiles.
Further exploratory analysis suggested that the shorter median PFS in
the highest exposure quartiles in FLAURA may be due to shorter
treatment duration as there were more dose interruptions and
patients discontinuing in the highest vs. lowest exposure quartiles
(Figure S4, Table S6). Furthermore, the Kaplan-Meier analysis includ-
ing only the uncensored patients (i.e., those who progressed or died)
showed no differences in PFS between patients in different AUC
quartiles (osimertinib and AZ5104) suggesting censoring might have
influenced this PFS outcome (Figure S5).

3.2 | Model-based ILD analysis
3.21 | Model development (first- and =second-line
treatment)

The observed proportion of ILD events stratified by osimertinib AUC,,
quartile is shown in Figure 2A. These data show that the probability
of ILD events increases with increasing osimertinib AUC,.. A similar
relationship was seen for AZ5104 (Figure S6A). Penalized logistic
regression was used to further evaluate the relationship between osi-
mertinib or AZ5104 AUC, and ILD-like events.

A higher incidence of ILD was also observed in Japanese patients
compared with Asian (non-Japanese) and non-Asian
patients (Figure S6B); Japanese patients also had a lower body weight
compared with the other racial groups and higher osimertinib and
AZ5104 AUC,,. Therefore, in addition to AUC,, the influence of race
(Japanese and non-Japanese Asian) on ILD incidence was assessed
using penalized logistic regression (Table 1). In the base model (Model
1), the relationship between osimertinib AUC,, and ILD occurrence
was identified as significant (change in objective function value [OBJ]
of 10.1 for osimertinib and 9.62 for AZ5104; a decrease of 10.83 [one
degree of freedom, P < .001 x?, df = 1] was required for statistical sig-
nificance; Table 1 and Table S7). Exposure-response relationships for
ILD events were examined by introducing various models on each
parameter of the base logistic model and changes in model-predicted
ILD incidence were observed. Addition of Japanese race as covariate
(Model 2) considerably improved the description of the data, showing
a decrease in OBJ of 32.7 for osimertinib and 32.9 for AZ5104, which
was greater than that required for statistical significance (13.8
[P < .001, ¥2, df = 2]). In Model 3, inclusion of Asian race (excluding
Japanese) as a covariate on the intercept lead to a modest decrease in
OBJ compared to Model 2 (1.6 for osimertinib and 1.5 for AZ5104;
Table 1 and Table S7). Nevertheless, the impact of Asian race
(excluding Japanese) as a covariate on the intercept was retained in
the final model. Model 4 included Japanese race as a covariate and
excluded PK exposure (AUC.) metrics and Asian race (excluding
Japanese) to further compare the effect of exposure and Japanese
race on ILD incidence. The difference in the optimal penalized log-
likelihood was smaller between Model 2 (accounting for exposure
and Japanese race) and Model 4 (6.9 for osimertinib and 7.1 for
AZ5104) than between Model 1 (accounting for exposure alone)
and the model with intercept only (10.1 for osimertinib and 9.62 for
AZ5104), suggesting that the effect of exposure was statistically
non-significant when accounting for Japanese race in the models.
However, a more conservative approach for a safety analysis is to
include exposure dependency of ILD, and therefore Model 3 (with
osimertinib or AZ5104 exposure dependency) was taken forward
for additional covariate modelling.

None of the additional covariates evaluated (age, weight, body
mass index, sex, WHO performance status, history of hypertension,
line of therapy, smoking and statin use) appeared to improve the
model when incorporated (Tables S8 and S9). There was no apparent

difference in the relationship between osimertinib exposure and ILD
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TABLE 1  Assessment of osimertinib dependency of ILD events using penalized logistic regression.
Model Intercept (95% Cl) Exposure (95% Cl) Japanese (95% Cl) Asian (non-Japanese) (95% Cl) Change in OBJ
1 —10.3 (-14.5, -5.93) 0.741 (0.288, 1.18) - - -10.1
2 —9.83(-14.3, -5.29) 0.649 (0.172,1.11) 1.42(0.85, 1.99) - -32.7
3 —9.35(-13.8, —4.76) 0.628 (0.149, 1.09) 1.14 (0.510, 1.80) —0.567 (—1.38, 0.206) —-34.3
4 —3.71(-4.12, —3.35) = 1.51 (0.949, 2.08) = —25.8

Note: Dashes denote variables that were not included in respective models.

Abbreviations: Cl, confidence interval; ILD, interstitial lung disease; OBJ, objective function value.

between patients treated with first-line osimertinib and those in the
> second-line setting (data not shown).

322 |
treatment)

Model evaluation (first- and =second-line

The adequacy of the final osimertinib model to describe ILD event
probability was assessed for different patient sub-populations. A com-
parison of model predictions to observations is shown for both the
models including and excluding Japanese race as a
covariate (Figure 2B). While the model without ethnicity as a
covariate described the mean in the total population reasonably well,
it lacked the ability to describe ILD event probability for the Japanese
and the Asian (excluding Japanese) subgroups. Hence, the differences
in exposure (AUC,;,) alone in these groups could not account for the
differences in ILD event probability.

The final model (accounting for racial differences) was used to
simulate the expected probability of patients experiencing ILD events
over the available range of AUC,, values for different race groups
(Figure 2C). Figure 2C suggests that model-predicted probabilities of
ILD for different racial populations were similar to the observed ILD
probabilities and that the model was appropriate for describing the
data. For the Japanese population, the estimated ILD probability
appeared consistently higher than that for the non-Asian population
over the range of considered AUC, values. In contrast, for the Asian
(excluding Japanese) population, the predicted ILD probability was
consistently lower than that for the non-Asian population. However,
the uncertainty of ILD event probability was high, which should be
considered when drawing conclusions from these simulations. Similar
results were observed for ILD events based on AZ5104 AUC; values

(Figure S7).

3.23 |
treatment)

Model simulations (first- and =second-line

The final model was used to simulate ILD event probability in
osimertinib-treated (40, 80 or 160 mg dose) and comparator
therapy-treated (chemotherapy or comparator EGFR-TKIs) patients
(Figure 2D). The simulated results for patients on 80 mg osimerti-

nib corresponded well to the observed data across populations.

The error bars for patients treated with osimertinib 80 mg and
those treated with chemotherapy or comparator EGFR-TKIs were
not completely separated, although ILD event rate tended to be
higher in Japanese patients treated with osimertinib 80 mg than in
Japanese patients who received comparator treatment. The pre-
dicted ILD event
appeared to increase with increasing dose and was the lowest in

probability in osimertinib-treated patients
comparator therapy-treated patients. The predicted ILD probabili-
ties in placebo-treated patients (AUC,s = 0) would be 0.009% from
the osimertinib model and 0.06% from the AZ5104 model (calcu-
lated from the intercept estimates in Table 1 and Table S7). How-
ever, it needs to be considered that the prediction at AUC, =0 is
based on a model that was inferred from data from osimertinib-
treated patients only (there were no placebo-treated patients in
the analysis).

3.2.4 | Predicting ILD incidence for adjuvant
patients in ADAURA

The adequacy of the final ILD model to describe ILD event probability
was re-assessed for different sub-populations of patients including
the ADAURA study. The good alignment between observed and simu-
lated data distributions (Figure 2E) confirms that both previously
developed models (with either osimertinib AUC,, or AZ5104 AUC,; as
exposure predictor variable) adequately described the ILD event prob-
ability in the available data from AURA, AURA extension, AURA2,
AURA3, FLAURA and ADAURA in different sub-populations.

3.3 | Model-based exposure and LVEF analysis
There were 1/94 (1.1%) and 4/256 (1.6%) patients with LVEF events
in the chemotherapy and comparator EGFR-TKI groups, respectively,
and 0/4 (0%), 35/909 (3.9%), 1/21 (4.8%), and 0/2 (0%) in the osimer-
tinib 40 mg, 80 mg, 160 mg and 240 mg groups, respectively.

The number and proportion of patients with LVEF events, strati-
fied by the quartiles of osimertinib and AZ5104 AUC,, values, are
shown in Figure 3A and Figure S8, respectively. There was a trend for
increased LVEF event frequency among patients in higher osimertinib
AUC, quartiles, though the 95% Cls for the first and fourth quartile
were overlapping. Hence, a penalized logistic regression analysis was
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conducted to assess if this result was still valid without the stratifica-
tion based on exposure quartiles, and to make sure that the results
were not confounded by covariates. The initial base model evaluated
the relationship between continuous AUC, of osimertinib/AZ5104
and LVEF events, and the final model was derived by assessing the
potential relationship between LVEF event incidence and a number of

covariates. Additional details on covariate model building are provided

in Tables S10 and S11. The covariate models were constructed by
including each parameter on the intercept of the osimertinib base
model and the results are presented in Table 2. None of the tested
covariates except baseline LVEF was significant (prespecified thresh-
old for statistical significance was P < .001). Hence, the model using
log-transformed osimertinib or AZ5104 AUC,, with baseline LVEF as
a covariate, was chosen as the final model.
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Exposure Model Parameter Estimate (95% Cl) P-value TAB L E2 ‘Parameter estimates
assessing the influence of exposure on
Osimertinib Base model Intercept —12.8(-19.3, —6.02) <.001 LVEF events.
Slope 1.02 (0.304, 1.7) .006
Final model Intercept —6.36 (—13.6,1.01) .090
Slope 0.921 (0.209, 1.61) 012
Baseline LVEF —0.087 (-0.134, —0.042) <.001
AZ5104 Base model Intercept —10.5(-15.1, —5.9) <.001
Slope 1.02 (0.382, 1.64) .002
Final model Intercept —4.38 (—9.88, 1.07) 115
Slope 0.927 (0.292, 1.56) .004
Baseline LVEF —0.087 (-0.134, —0.041) <.001

Note: The base models used AUC of osimertinib/AZ5104 as the predictor variable and the final models

used AUC,; of osimertinib/AZ5104 with baseline LVEF as a covariate.

Abbreviations: Cl, confidence interval; LVEF, left ventricular ejection fraction.

The final model was used to simulate LVEF event probability in
patients treated with osimertinib (40, 80 or 160 mg dose) (Figure 3B).
For the osimertinib 80 mg dose, the model-predicted LVEF event
probability was similar to the observed number of LVEF events. The
observed LEVF event frequency in patients receiving osimertinib
80 mg in ADAURA appeared to be lower than in patients receiving
osimertinib 80 mg in previous studies (first-line and =second-line
studies) but the Cls were overlapping (Figure 3B). Modelling results
suggest 95% Cls based on the simulations are overlapping and there is
no clear evidence of a difference in LVEF events across osimertinib
exposure. While LVEF event probability was predicted to be higher
for 160 mg-treated patients than that observed for non-
osimertinib-treated patients (chemotherapy, comparator EGFR-TKIs,
adjuvant placebo), the Cls for patients treated with osimertinib 80 mg
and those receiving comparator treatment largely overlapped
(Figure 3B). Furthermore, this relationship is confounded by the small

number of events across doses and the baseline LVEF values.

3.4 | Descriptive analysis for rash and diarrhoea

In general, patients treated with first-line osimertinib 80 mg showed a
higher incidence and severity of rash or diarrhoea than those treated
in later-line or adjuvant settings (Figure 4A-C). Overall, the incidence
and severity of rash was lower in patients treated with osimertinib
80 mg compared with patients receiving comparator EGFR-TKI,
whereas the incidence and severity of diarrhoea was similar between
these groups (Figure 4B and C). First-line (including osimertinib
80 mg and 160 mg doses) and adjuvant patients in the highest osi-
mertinib exposure quartiles tended to have high frequencies of

moderate-to-severe rash or diarrhoea events (Figure 4D and E).

4 | DISCUSSION

This was the first study to assess the relationship between osimerti-

nib plasma exposure and its efficacy and safety across different

NSCLC treatment settings using pooled data from the AURA, AURA
extensions, AURA2, AURAS3, FLAURA and ADAURA studies. In a
previous analysis of patients with EGFR T790M-positive NSCLC, a
once-daily osimertinib dose of 80 mg was shown to provide a posi-
tive benefit-risk profile that maximized clinical activity while minimiz-
ing the likelihood of adverse reactions across various population-
based covariates. It should also be noted that age, gender, body
weight, race/ethnicity, renal or hepatic impairment, smoking status, or
line of therapy had no impact on osimertinib or AZ5104 PK
exposure.*®

Across all treatment settings, the E-R analysis indicated that
increased osimertinib exposure was not likely to increase efficacy, and
that efficacy with osimertinib in all exposure quartiles was signifi-
cantly better than in the control arm. Hence, osimertinib 80 mg was
considered the optimal dose, and doses above 80 mg were not likely
to provide additional benefit.

The ILD analysis showed that increasing osimertinib (or AZ5104)
exposure (and dose) increased the probability that patients develop
ILD or ILD-like events. However, this relationship was not statistically
significant (at the pre-defined criterion of P < .001). At a similar expo-
sure (AUC,,), Japanese patients were predicted to have a higher prob-
ability of experiencing ILD and ILD-like events compared to other
races. While the reason for the difference in the incidence of ILD
between Japanese, non-Japanese Asians and non-Asians is unknown,
it may relate to physiological and environmental factors that are spe-
cific to Japan or Japanese patients. Moreover, the high rate of ILD
detection in Japanese patients receiving EGFR-TKIs may contribute to
this observation.2>2¢

None of the additional covariates (age, weight, BMI, gender,
WHO performance status, history of hypertension, line of therapy,
nicotine use and statin use) showed any statistically significant effect
on ILD event occurrence. We also considered the possibility of
extrapolating the ILD incidence rate to placebo-treated patients,
under the assumption that placebo treatment corresponds to zero osi-
mertinib exposure (AUC,, = 0). The predicted probabilities of ILD in
placebo-treated patients would be 0.009% from the osimertinib
model and 0.06% from the AZ5104 model, which were considerably
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FIGURE 4 Descriptive analysis of rash and diarrhoea. Incidence of all-grade rash and diarrhoea with osimertinib 80 mg across different lines
of therapy (A). Distribution of maximum CTCAE grades of rash (B) and diarrhoea (C) occurring with osimertinib 80 mg, comparator EGFR-TKI, and
placebo. Proportion of CTCAE rash grades (D) and CTCAE diarrhoea grades (E) by osimertinib AUC,, quartiles. AUC,, area under the curve at
steady state; CTCAE, Common Terminology Criteria for Adverse Events; EGFR-TKI, epidermal growth factor receptor-tyrosine kinase inhibitor;

ns, not significant.

lower than previously reported ILD incidence levels in placebo-treated
patients. In the gefitinib case-control study, the observed incidence
of ILD-like events in Japanese patients with NSCLC treated with che-
motherapy was 2.1% (unadjusted for imbalances in risk factors
between treatments).?° In a phase Ill study of gefitinib vs. placebo
(plus best supportive care in both arms) in patients with advanced
NSCLC, the incidence of ILD or ILD-like events was approximately 1%
among 562 patients in the placebo arm.?” Hence, it is likely that the
current model considerably underestimates the placebo effect and,
thereby, potentially overestimates the effect of osimertinib treatment
on ILD events.

The relationship between osimertinib exposure and LVEF event

incidence was evaluated using a similar approach to the ILD analysis.

Modelling results suggest 95% Cls based on the simulations largely
overlapped across doses and exposure and there was no clear evidence
of a difference in LVEF events across osimertinib dose and exposure.
Furthermore, this relationship was confounded by small number of
events across different doses and the baseline LVEF values.

We additionally performed a descriptive analysis of rash and diar-
rhoea events, which showed an increased incidence and severity of
these events in the first-line setting compared with later-line and
adjuvant settings. However, rash incidence and severity were lower in
patients treated with osimertinib 80 mg than in those treated with
comparator EGFR-TKIs, whereas diarrhoea incidence and severity
were comparable. Based on these data, long-term treatment at 80 mg

appears to be appropriate.
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While our study provides a comprehensive assessment of the
relationship between systemic plasma exposure of osimertinib and
efficacy and safety endpoints across a range of treatment settings, it
is limited by most data being available from patients receiving the osi-
mertinib 80 mg daily dose. This might contribute to the lack of a
dose-exposure response relationship for the efficacy and safety
endpoints.

Across the clinical programme, patients with the lowest osimerti-
nib exposure at 80 mg QD dose were found to achieve an AUC, that
was no greater than two-fold the geometric mean AUC for the
20 mg QD dose.*®2% Thus, the 80 mg QD dose ensures patients will
attain exposures above 20 mg QD, the lowest dose evaluated in the
clinical studies that demonstrated clinical activity, while still allowing
prescribers the option to dose reduce in response to toxicity. More-
over, taking into consideration the PK variability in exposure, the

40 mg QD dose may result in some patients having similar exposure

to the lowest dose studied (20 mg QD), providing limited scope to
reduce dose.

In summary, the 160 mg QD dose was less tolerable than the
80 mg QD dose, with no perceivable additional benefit in efficacy.

1823 in the patient population,

Given the inter-individual PK variability
and that osimertinib is likely to be administered for a prolonged
period, it is vital to utilize a dose that will achieve adequate systemic
and CNS exposure to osimertinib. Based on E-R modelling, the
recommended daily dose of osimertinib 80 mg demonstrated a posi-
tive benefit-risk profile that maximizes clinical activity in patients with
EGFRm NSCLC. Importantly, this dose ensures that patients receive a
clinically active dose regardless of inter-individual variability and
allows prescribers to reduce the dose if needed. The results from the
AURA3, FLAURA and ADAURA phase Il studies consistently showed
a positive benefit-risk profile for patients at the 80 mg QD dose of

osimertinib.2>1*
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