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Efficacy of osimertinib in advanced T790M-positive
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ABSTRACT

Objectives: Osimertinib is a third-generation EGFR inhibitor with activity against both sensitizing and resistance
mutations. Following results of the phase Il study, AURA3, which led to the approval of osimertinib worldwide,
we have conducted ASTRIS with the aim of confirming the efficacy and safety of osimertinib. Methods: This is a
phase IV, international, multicentric, open trial assessing the efficacy and safety of osimertinib at a dose of 80mg
daily, orally. Eligible patients were those with diagnosis of T790M-positive NSCLC on progression after prior EGFR-
TKI. Herein, we present the Brazilian experience at ASTRIS. Results: Eighty-eight patients were enrolled in Brazil
between August, 2015 and March, 2017. The median age was 34-89 (years), and most were females (66%). Fifty-
four patients (61%) had received prior therapy with erlotinib, forty-two (48%) with gefitinib, and 3 (3%) with afatinib.
Exon 19 deletions were the most common primary mutation in EGFR, present in 55 cases (62.5%), followed by
L858R in 24 cases (27%). The response rate was 58.2% (95%Cl = 46.6-69.2), and median progression-free survival
was 9.4 months (95%Cl = 8.2-not reached). The most common AE was pneumonia (5 cases). Only 1 patient (1.1%)
had a pneumonitis-like event and 2 patients (2.3%) had a prolongation of the QTc interval. Conclusion: In a real-
world setting, osimertinib constitutes a safe and effective therapeutic option for Brazilian patients with advanced
T790M-positive NSCLC after progression on a prior EGFR-TKI, including those patients with central nervous system
metastasis. Our findings support previous observations and add valuable information regarding osimertinib
effectiveness in Brazilian patients.
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RESUMO

Objetivos: Osimertinibe é um inibidor de EGFR de terceira geracdo com atividade contra
mutag¢des sensibilizantes e resistentes. Apds os resultados do estudo de AURA3, fase lll, que
levaram a aprovacdo do osimertinibe em todo o mundo, conduzimos o ASTRIS com o objetivo
de confirmar a eficacia e a seguranca do osimertinibe. Métodos: Trata-se de um estudo aberto,
de fase IV, internacional, multicéntrico, que avalia a eficacia e a seguranca do osimertinibe na
dose de 80mg por dia, por via oral. Os pacientes elegiveis foram aqueles com diagnostico de
CPNPCT790M-positivo, em progressao apés EGFR-TKI prévia. Aqui, apresentamos a experiéncia
brasileira no ASTRIS. Resultados: Oitenta e oito pacientes foram matriculados no Brasil, entre
agosto de 2015 e marco de 2017. A idade média foi de 34-89 anos e a maioria era do sexo
feminino (66%). Cinquenta e quatro pacientes (61%) haviam recebido terapia prévia com
erlotinibe, quarenta e dois (48%) com gefininibe e 3 (3%) com afatinibe. As delecbes do exdo 19
foram as mutag¢Oes primarias mais comuns no EGFR, presente em 55 casos (62,5%), seguida
por L858R em 24 casos (27%). A taxa de resposta foi de 58,2% (IC95% = 46,6-69,2) e a sobrevida
média livre de progressao foi de 9,4 meses (IC95% = 8,2 - ndo atingido). O EA mais comum foi
pneumonia (5 casos). Apenas 1 paciente (1,1%) teve um evento semelhante a pneumonite e 2
pacientes (2,3%) prolongaram o intervalo QTc. Conclusdo: Em um cendrio do mundo real, o
osimertinibe constitui uma opgao terapéutica segura e eficaz para pacientes brasileiros com
CPNPC T790M-positivo avangado em progressao apés EGFR-TKI prévia, incluindo aqueles com
metastase no sistema nervoso central. Nossos resultados apoiam observacdes anteriores e

acrescentam informacdes valiosas sobre a eficacia de osimertinibe em pacientes brasileiros.

Descritores: Neoplasias pulmonares; Genes erbB-1; Terapia direcionada molecular.

INTRODUCTION

Lung cancer is the most common cancer in the
world, with projected 2 million incident cases and 1.7
million deaths in 2016, according to the 2016 Global
Burden of Disease Analysis (Tracheal, Bronchus, and
Lung Cancer Group)." Non-small cell lung cancer
(NSCLC) represents 80-90% of all cases in Brazilian
populations, with two thirds of patients presenting
locally advanced (stage Ill) or metastatic (stage IV)
disease at diagnosis.!? Patients presenting advanced
NSCLC have a median overall survival (OS) of 10 to
12 months.B!

The development of epidermal growth factor
receptor (EGFR)-targeted tyrosine kinase inhibitors
(TKI) resulted in significant clinical improvements for
patients with EGFR mutations (EGFRm) - 10-15% of
NSCLC patients in Western high-income countries
and 30-40% in Asia.** The National Comprehensive
Cancer Network (NCCN) and the European Society
of Medical Oncology (ESMO) currently recommend
first-line treatment with an EGFR-TKI for patients with
documented EGFRm.[7]

Even with high response rates among those patients
(50-80% versus less than 30% with conventional
chemotherapy), they eventually present acquired
resistance with disease progression after 9-13
months.®" The major explanation for the
development of resistance among those patients is
the emergence of T790M.l'" The standard of care
for resistant patients has not been well established
in clinical guidelines so far, thus therapeutic options
for this selected subgroup are generally limited to
chemotherapy or clinical trials."? Switching between
EGFR-TKI confers response rates as low as 10% with
median progression-free survival (PFS) of 1.7-6.2
months.314

Osimertinib is an oral, potent, selective, irreversible
inhibitor of both EGFR-TKI sensitizing and resistance
mutations in NSCLC with a significant selectivity
margin over wild-type EGFR. The efficacy and
safety of osimertinib in advanced NSCLC patients
previously treated with first-generation EGFR-TKI and
with acquired EGFR T790M mutation was assessed in
several clinical trials. In the phase |, dose-escalation

AURA trial,"™ an open-label, multicenter study, 127
out of 253 enrolled patients had confirmed T790M
mutation and presented an objective response
rate (ORR) of 61% and progression-free survival
(PFS) of 9.6 months. In the subsequent phase I

trial (AURA2),1'®1 210 NSCLC patients with confirmed
T790M after progression with EGFR- TKls received
osimertinib 80mg, once daily, and an ORR of 71%
was observed. The phase Il clinical trial AURA3'
confirmed the efficacy of osimertinib in this subgroup
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of patients, after randomly assigned 419 patients to
either osimertinib 80mg once daily or intravenous
pemetrexed plus carboplatin or cisplatin for up to
six cycles. The median PFS was significantly better
with osimertinib versus chemotherapy (10.1 vs. 4.4
months, hazard ratio (HR)=0.30; p<0.001], as well as
the ORR (71% versus 31%). Additionally, in patients
with central nervous system disease (n=144), the PFS
was also improved (8.5 vs. 4.2 months, HR=0.32).

Thus, the primary objective of this study was to
describe the efficacy and safety of single agent
osimertinib in a real world setting in adult Brazilian
patients with advanced or metastatic EGFR T790M
mutation-positive NSCLC, who have progressed after
prior EGFR-tyrosine kinase inhibitor (TKI) therapy.

METHODS
Study design

ASTRIS(NCT02474355)'819isa phase |V, multinational,
open-label, real world trial of osimertinib for
advanced T790M mutation NSCLC who received prior
EGFR-TKI. Patients received osimertinib administered
orally as one 80mg tablet once a day, as long as they
continued to show clinical benefit, as judged by the
investigator, and in the absence of discontinuation
criteria. The projected maximum follow-up period
was 18 months after the last patient was enrolled
in the country. Patients withdrawing from the study
treatment prior to the end of the study were followed
up as part of this study until death or loss to follow-
up, if they agreed with it.

Population

Adult patients (aged 18 years or older) with locally
advanced (stage llIB) or metastatic (stage IV) NSCLC
with confirmed T790M mutation on tissue or plasma
samples, who have received prior EGFR-TKI therapy
were enrolled. Other inclusion criteria included:

i) Provision of signed and dated written informed
consent; i) World Health Organization (WHO)
performance status 0-2; iii) Adequate bone marrow
reserve and organ function as demonstrated by
complete blood count, biochemistry in blood and
urine at baseline; iv) ECG recording at baseline
showing absence of any cardiac abnormality; v)
Female patients of childbearing potential must
be using adequate contraceptive measures, must
not be breast feeding, and must have a negative
pregnancy test prior to start of dosing; or they must
have evidence of non-childbearing potential; vi) Male
patients must be willing to use barrier contraception.

Exclusion criteria were:

i) Previous (within 6 months) or current treatment
with osimertinib; ii) Patients currently receiving
any treatment known to be potent inhibitors or
inducers of cytochrome P450; iii) Any evidence of
severe or uncontrolled systemic diseases, including
uncontrolled hypertension, active bleeding diatheses,
active infection including hepatitis B, hepatitis C and
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human immunodeficiency virus, or significantly
impaired bone marrow reserve or organ function,
including hepatic and renal impairment, which in the
investigator's opinion would significantly alter the
risk/benefit balance; iv) Patient with symptomatic
central nervous system (CNS) metastases who is
neurologically unstable or has required increasing
doses of steroids to manage CNS symptoms within
the 2 weeks priorto start study drug administration; v)
Past medical history of Interstitial Lung Disease (ILD),
drug-induced ILD, radiation pneumonitis requiring
steroid treatment, or any evidence of clinically
active ILD; vi) Any of the following cardiac criteria:
mean resting corrected QT interval (QTcF) > 470ms
using Fredericia's formula, any clinically important
abnormalities in rhythm, conduction or morphology
of resting ECG, any factors that increase the risk of
QTc prolongation or risk of arrhythmic events; vii)
Any unresolved toxicity from prior therapy CTCAE >
grade 3 at the time of starting treatment; viii) History
of hypersensitivity to excipients of osimertinib or to
drugs with a similar chemical structure or class.

All patients signed informed consent form before
any trial procedure and the trial was approved by
local Ethics Committee of each participating site.

Variables and outcomes

Data collected included demographics, variables
related to eligibility criteria (medical history, past
and current disease characteristics, and tumor EGFR
mutational status), osimertinib exposure (starting
dose, dose adjustments and discontinuations),
investigator-reported efficacy (including tumor
response and disease progression), overall
survival (OS), and safety (including serious adverse
events [SAEs] and adverse events leading to dose
modification).

Statistical analysis

Data presented here refers to the subset of Brazilian
patients (n=88) enrolled to participate in the ASTRIS
trial. The cutoff was October 20", 2017. Data was
examined for thefull Brazilian analysis set. Descriptive
statistics was used for all variables, as appropriate.
Continuous variables were summarized by the
number of observations, mean, standard deviation,
median, minimum and maximum. Categorical
variables were summarized by frequency counts
and percentages for each category. Progression-
free survival (PFS) was summarized using Kaplan-
Meier estimates of the median time progression
and quartiles together with their 95% confidence
intervals.

RESULTS
Patient population

A total of 88 patients from 14 different Brazilian sites
were included in this analysis. Patients’ disposition
is depicted in Figure 1 and their main clinical and
demographic characteristics are described in Table 1.
Mean age was 63.6 years (SD 11.6), most patients



Efficacy of osimertinib in advanced T790M-positive NSCLC after progression to prior EGFR-TKI

were female (65.9%) with a higher frequency of white
self-reported ethnicity (78.4%). According to WHO
performance status, most patients (87.5%) presented
normal or restricted activity (PS of 0-1). The most
frequent EGFR mutation was exon 19 deletion
(62.5%) followed by L858R (27.3%). Known brain or
leptomeningeal metastases were observed in 28.4%
of the sample. The most frequent EGFR-TKI patients
had received was erlotinib (61.4%), and 56% had
received a previous chemotherapy. The median time
between initial diagnostic and enrollment was 23.7
months (range from 8 to 145 months).

Figure 1. Patient disposition flowchart.

Efficacy endpoints

The median duration of total exposure to osimertinib
in the sample was 9.3 months (range 0-16). Figure 2
illustratesthe percentage of patients stillon treatment
in each time point.

Overall response rate (ORR) was assessed for the full
Brazilian analysis set (n=88) and also for the subgroup
of patients with brain and/or leptomeningeal
metastases (n=25). As shown in Table 2, ORR was
58.2% and 59.1%, respectively. Most patients had a
best overall response, as assessed by the investigator,
recorded as “Responding” (52.3% and 52.0%).
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Table 1. Baseline characteristics of patients.

Characteristic N (%)
Sex - female 58 (65.9)
Age, years (mean [standard deviation]) 63.6[11.6]
Self-reported ethnicity
White 69 (78.4)
Black 7 (8.0)
Asian 7 (8.0)
Other 5(5.7)
WHO Performance Status
0 - Normal Activity 22 (25.0)
1 - Restricted Activity 55 (62.5)
2 -In Bed Less Than or Equal to 50% of the Time 11(12.5)
3 - In Bed More Than 50% of the Time 0(0.0)
4 -100% Bedridden 0(0.0)
ECG results
Normal 56 (63.6)
Abnormal 32 (36.4)
Clinically relevant (n=32) 13.1)
Receptor status (positivity)t
T790M 88 (100.0)
G719X 2(2.3)
EXON 19 Deletion 55 (62.5)
5768l 3(3.4)
EXON 20 Insertion 2(2.3)
L858R 24 (27.3)
Known Brain and Leptomeningeal Metastasis
Any lesion present 25(31.8)
Brain Metastases Only (n=25) 22 (25.0)
Leptomeningeal Disease Only (n=25) 1(1.1)
Both Brain and Leptomeningeal (n=25) 2(2.3)
Previous EGFR-TKI
Erlotinib 54 (61.4)
Gefitinib 42 (47.7)
Afatinib 3(3.4)

Type of sample tested: Tissue (35.2%), Blood (63.6%), and FNA/Cytology (1.1%); WHO: World Health Organization.

Patients had a median PFS of 9.4 months (95%
Confidence Interval [CI] 8.2-not reached] (Figure 3).
Progression events occurred in 26 patients (29.5%),
while 6 (6.8%) patients died due to progression and 4
(4.5%) due to other reasons.

Safety endpoints

Osimertinib was generally well tolerated and only
5.7% of patients discontinued treatment due to
adverse events (AEs) (Table 3). The most common
AE was pneumonia, and the five cases in the sample
were classified as serious adverse events by the
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investigators. In terms of AEs of special interest, only
1 patient (1.1%) had a pneumonitis-like event and 2
patients (2.3%) had a prolongation of the QTc interval.
Three patients died due to AEs in the sample, for the
following causes: pneumonia, pulmonary sepsis and
respiratory failure (one each).

DISCUSSION

The PFS, OR and tolerability profile results confirm
the efficacy of osimertinib in patients with advanced
T790M-positive NSCLCwho progressed after receiving
an EGFR-TKI. These findings are particularly relevant



Efficacy of osimertinib in advanced T790M-positive NSCLC after progression to prior EGFR-TKI

Figure 2. Exposure plot (percentage of patients still on treatment against time).

Table 2. Response endpoints.

Endpoint

N (%)

Total Sample (n=88)

Overall response rate (n=79) (% [95% Cl])

58.2 [46.6; 69.2]

Best overall response (n=88)

Responding
Stable Disease
Progressing
Unknown '

46 (52.3)
25 (28.4)
8(9.1)
9(10.2)

Brain/Leptomeningeal Metastases Present (n=25)

Overall response rate (n=22) (% [95% Cl])

59.1[36.4; 79.3]

Best overall response (n=25)

Responding
Stable Disease
Progressing
Unknown *

13 (52.0)
5 (20.0)
4(16.0)
3(12.0)

tPatients with no assessment were recorded as ‘Unknown’.

considering the real-world approach, indicating that
even outside the context of clinical trial patients
achieve clinically sound benefits. Estimated median
PFS of 9.4 months are in line with those observed
in osimertinib AURA clinical trials program>'”! and
superior to the one observed for patients switching
to another EGFR-targeting therapy after an initial
failure (1.7-6.2 months).['314

ORR was also similar to the ones reported in clinical
trials, for all patients and particularly for those with
CNS metastasis. CNS metastasis are life-threatening
complications of NSCLC present in approximately 20-
40% of patients.? This incidence can reach 50-60%
in patients with tumors expressing driver mutations,
especially EGFR mutation or anaplastic lymphoma
kinase (ALK) rearrangement.?"! The third-generation

EGFR inhibitor osimertinib had substantial clinical
activity against brain metastases as shown in phase
Il trials®?? and corroborated here.

Osimertinib demonstrated and adequate toxicity
profile with 5.7% of discontinuations due to AEs. A
total of 21.6% of all patients had dose modifications
(interruption or reduction) due to AE, similar to
the rates reported by AURA2!'® and AURA3! trials
(21.0% and 27.0%, respectively).

Limitations of our study can be related to the
reduced sample size and the single-arm design.
Despite these limitations, this is the first Brazilian
study assessing efficacy and safety of osimertinib in
this particular subgroup of lung cancer patients with
acquired resistance to a previous line of EGFR-TKIs.
These patients faced unmet needs with the previous
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Figure 3. Kaplan Meier plot of time to progression free survival.

Table 3. Summary of adverse events results.

Endpoint N (%)
Number of patients with at least one:
Adverse Event 30 (34.1)
Adverse Event Leading to Dose Modification 14(15.9)
Adverse Event Leading to Discontinuation 5(5.7)
Adverse Event of Special Interest 3(3.4)
Serious Adverse Event 19(21.6)
Adverse events in > 2% of patients
Pneumonia 5(5.7)
Diarrhea 3(3.4)
Neutropenia 2(2.3)
Thrombocytopenia 2(2.3)
Blepharitis 2(2.3)
Vomiting 2(2.3)
Electrocardiogram QT prolonged 2(2.3)
Deep vein thrombosis 2(2.3)
Death 3(3.4)

available therapeutic options in the Brazilian
healthcare system and local data may help guide
prescribers and policy decision-makers to better
address these needs. Phase IV real-world study also
provides a more pragmatic overview of the treatment
effects without the controlled environment and co-
interventions typical of clinical trials, thus allowing
care providers to understand how their patients can
respond to therapy in real life.

More recently, osimertinib was tested as front-line
therapy for advanced T790M- positive NSCLC in the
FLAURA trial® with promising results. The median
PFS was significantly longer as compared to standard
EGFR-TKIs (18.9 months vs. 10.2 months; hazard
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ratio [HR]=0.46; 95%Cl = 0.37-0.57; p<0.001), with
similar ORR and longer duration of response (17.2 vs.
8.5 months). Thus, further research could elucidate
the effectiveness of osimertinib as first-line option in
the real-world local context. Also, aspects markedly
relevant to lung cancer patients and the healthcare
system, such as quality of life and cost-effectiveness,
need to be addressed in future studies in the Brazilian
setting.

CONCLUSION

In a real-world setting, osimertinib constitutes a
safe and effective therapeutic option for Brazilian
patients with advanced T790M-positive NSCLC after
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progression on a prior EGFR-TKI, including those
patients with central nervous system metastasis.
Our findings support previous observations and
add valuable information regarding osimertinib
effectiveness in Brazilian patients.
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