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The recently conducted ADAURA trial concludes daily dosing of adjuvant osimertinib, a third-generation EGFR
tyrosine kinase inhibitor (TKI), improves disease-free survival with stage IB/II/IIIA EGFR -mutated non-small cell
lung cancer patients in comparison to placebo. We have developed a preclinical orthotopic mouse model, using
luciferase tagged lung adenocarcinoma cells harboring EGFR TKI sensitive exon 19 deletion to model and extend
trial implications comparing a weekly vs daily dosing outcome of osimertinib to a first-generation TKI- erlotinib.
We find that 100% of mice in both the groups receiving osimertinib daily or weekly before injection of cells show
a complete absence of homing of cells in mice’s lungs from day three until day 18 post-injection of cells. On the
other hand, 25% and 75% of mice receiving erlotinib daily and weekly before injecting cells show homing of
cells to the lungs. The tumors observed in the lungs, when dissected at day 30, confirmed the colonization of the
injected cells homing to the organ. Thus, our study establishes the efficacy of pretreatment with osimertinib in

reducing tumor cells’ homing to mouse lungs in an in vivo mouse model.

The ADAURA trial reveals that daily dosing of osimertinib as adju-
vant treatment in previously untreated EGFR mutation-positive NSCLC
patients, with stage IB to IIIA, extends disease-free survival compared
to patients in the placebo group [1]. We set to establish an appropriate
preclinical orthotopic mouse model using luciferase tagged lung adeno-
carcinoma PC9 cells, harboring EGFR TKI sensitive exon 19 deletion,
injected through a tail vein to model and extend the implications of the
ADAURA trial. The extent of reduction in the cells that would otherwise
home to the lungs of animals within 24 h post-injection allowed us to
compare the benefit of osimertinib, a third-generation epidermal growth
factor receptor tyrosine kinase inhibitor (TKI), to the first-generation
TKI erlotinib along with their daily vs weekly dosing efficacy.

Tail vein mice models present an attractive tool for studying lung
cancer pathogenesis and has been employed to develop orthotopic lung
tumors and study lung metastasis [2]. Using an experimental in vivo mice
model system, we present an assessment of the homing of EGFR mutant
lung cancer cells to the lungs of the mice injected intravenously through
the tail vein. Thirty NOD-SCID mice, six to eight weeks old, with body-
weight in the range of 18 g to 22 g were divided into five groups of
six mice each. Two groups were utilized for daily pretreatment dosing

regimen, two groups for weekly pretreatment dosing regimen and one
group was kept for vehicle control. A comparative account of the rele-
vant pharmacokinetic parameters (Supplementary Table S1 and S2) sug-
gest osimertinib, unlike erlotinib, can be detected in plasma and brain
of male rats even after 21 days of a single oral dose of 5 mg/kg [3].
Thus, for all the mice in the respective groups, erlotinib (25 mg/kg) and
osimertinib (15 mg/kg) were orally administered, as described earlier
[4,5], as a single or weekly dose at days indicated in Fig. 1. Following
the dosing regimens of EGFR-TKIs, at day 0, 2 x 106 PC9-luciferase cells
were injected into the tail vein of mice. Although six mice were taken per
group, one mouse from control and two from each treatment group died
during the tail vein injections, most likely due to thromboembolism, as
reported earlier [6]. Thus, five mice in the control group and four mice
in each treatment group were used for further experiments. In the con-
trol group, 100% of the mice showed homing and retention of cells in
the lungs of mice 18 days post-injection of PC9-luciferase cells. The ab-
sence of luminescence signal in the middle days and its re-emergence
in a couple of mice in the control group could be because of the lower
number of cells in the lungs below the detection limit of IVIS imaging
system. The tumors were observed in the lungs when dissected at day
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Fig. 1. Schematic overview of experimental strategy to assess the utility of EGFR-TKIs in preventive settings. NOD-SCID mice were divided into three groups (n = 6
in each group) according to different dosing regimens of daily (red) and weekly (blue) doses of EGFR-TKIs. A vehicle control group is indicated in green. For daily
dosing, mice received EGFR-TKIs daily three days before injecting PC9 cells (indicated by red arrow). The treatment was continued daily till day 5 post-injection.
For the weekly dosing regimen, EGFR-TKIs treatment was given once per week for two weeks before injecting PC9 cells and continued for one-week post-injection.
The bioluminescence imaging was performed on respective days as indicated by the dots on pink line for different therapeutic regimens. For daily dosing and vehicle
control group, bioluminescence imaging was performed on days 0, 1, 2, 3, 4, 5, 8 and 18 post PC9 injection. Weekly bioluminescence imaging was performed on

day 0, 1, 2, 5, 8 and 18 days post PC9 injection.

30, confirming the colonization of the injected cells homing to the or-
gan.

In the case of mice treated with erlotinib weekly, only one mouse
showed an absence of homing of cells in the lungs of mice. In three of
four mice, the homing of cells in the mice was observed even after day
18 post-injection. The median time to recurrence among NSCLC patients
is 25 months after stopping erlotinib [7]. However, daily pretreatment
with erlotinib could significantly prevent the homing of cells as only
a single mouse of four among the erlotinib daily pretreatment group
showed recurrence of observable PC9 cells in the lungs of mice (Fig. 2).
On day 18 post-injection in one mouse, we observed the biolumines-
cence signal’s re-emergence, possibly indicating the emergence of the
resistant cells. This could also be attributed to residual PC9 cells’ growth
after discontinuation of erlotinib treatment on day 5. The outcome is
reminiscent of the SELECT, a phase II trial of adjuvant erlotinib in EGFR
mutant NSCLC patients (N = 100), wherein the disease recurred in 4 of
40 patients. Of note, the bioavailability of erlotinib has been shown to
vary significantly in individuals, and because of its low bioavailability,
erlotinib is used at very high doses to many excipients [8,9]. Moreover,
high dose weekly erlotinib, in the range of 1000 mg — 1500 mg, ef-
fectively controls CNS metastases in EGFR mutant lung cancer patients
[10,11]. The ineffectiveness of weekly erlotinib dosing in our study is
possibly because of same dose of erlotinib used in daily and weekly
treatment regimens. Chemotherapeutic agents, on the other hand, show
a plural response with increased efficacy as reported for a once-a-week
dose of paclitaxel in breast and ovarian cancer [12,13] or once every-3-
weeks cisplatin in head and neck cancer [14], but not for docetaxel in
breast and prostate cancer [15].

Interestingly, 100% of the mice in both the groups receiving osimer-
tinib daily and weekly showed a complete absence of homing of cells
in the lungs of mice from day 3 post-injection of cells. Unlike the er-
lotinib group, in both the osimertinib groups, none of the mice showed
re-appearance of bioluminescence signal till day 18 post injections sug-
gesting osimertinib as more effective in reducing the homing of cells in
the mice. In the weekly osimertinib pretreatment group, only a single
oral dose after cell injection showed absence of recurrence and disease-
free survival of mice as observed till day 18 with no luminescence ob-
served even on day 30 (data not shown). With these encouraging obser-
vations following osimertinib pretreatment, we believe that this study
may help rationalize and improve our understanding of the ADAURA
trial. The efficient clearance of PC9 cells from the lungs with osimer-
tinib may be due to delayed metabolism, maximum bioavailability in
tumor generation site, and the lungs. Osimertinib has also been reported
to undergo minimal first-pass metabolism with low clearance and high
distribution volume in humans, possibly accounting for the efficacy of
osimertinib in the weekly dosing group [16].

Overall, based on the complete absence of homing of cells in lungs of
osimertinib pre-treated mice, in both weekly and daily regimens, EGFR-
TKI pretreatment may represent a viable treatment option in delaying
the onset of disease in patients as an adjuvant treatment post resection of
early-stage tumors or among patients with pre-disposition to EGFR mu-
tant lung cancers harboring germline EGFR kinase domain mutations
[17,18]. Besides, the low-dose once-a-week osimertinib could poten-
tially have several advantages over daily dosing, including lower tox-
icity, affordability, ease of administration and delaying or preventing
acquired resistance that remains to be explored.
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Fig. 2. Bioluminescence images of NOD-SCID mice intravenously injected with 2 x 10° PC9 cells after pretreatment with TKI inhibitors. Successful tail vein injections
were observed in five mice in the control group and four mice in the erlotinib and osimertinib group. Bioluminescence images were taken after injecting 100 ul
of 30 mg/ml luciferin intraperitoneally into the mice. Images for each mice taken on day 1, day 3, day 5, day 8 and day 18 post-injection of cells are shown. The
images are taken after covering the tail to eliminate the background luminescence emerging from cells blocked in the tail of mice. The graph below each mice
images represents time in days plotted against average radiance (p/s/cm?/sr) for each mice. The y-axis scale is split into three segments, segment 1 from 0 to 20,200,
segment 2 from 1e® to 5e° and segment 3 from 2e° to 6e°. The x-axis indicates the number of days from 0 to 20.
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