Cancer Management and Research

Dove

ORIGINAL RESEARCH

Real-World Data on Osimertinib in Chinese
Patients with Pretreated, EGFR T790M Mutation
Positive, Advanced Non-Small Cell Lung Cancer:
A Retrospective Study

Da Peng'
Dongfeng Shan?
Chengcheng Dai'
Jie Li?

Zifan Wang'

Ziyi Huang'

Rui Peng'

Peng Zhao*
Xuezhen Ma'

'Department of Oncology, Affiliated
Qingdao Central Hospital, Qingdao
University, Qingdao, Shandong, People’s
Republic of China; 2The Affiliated

Hospital of Qingdao University, Qingdao,

Shandong, People’s Republic of China;
3Department of Oncology, Jiaozhou
Central Hospital, Jiaozhou, People’s
Republic of China; “Biotherapy Center,
Affiliated Qingdao Central Hospital,
Qingdao University, Qingdao, Shandong,
People's Republic of China

Correspondence: Xuezhen Ma
Department of Oncology, Affiliated
Qingdao Central Hospital, Qingdao
University, No. 127 Siliunan Road,
Qingdao, Shandong, 266042, People’s
Republic of China

Tel +86-18660229289

Fax +86-532-85953085

Email qdlwyxpd@163.com

Peng Zhao

Biotherapy Center, Affiliated Qingdao
Central Hospital, Qingdao University,
Qingdao, Shandong, People’s Republic of
China

Email zp8102@126.com

This article was published in the following Dove Press journal:
Cancer Management and Research

Purpose: As a third-generation EGFR TKI has been taken orally, Osimertinib effectively
inhibits mutant EGFR, including T790M EGFR resistance mutations. Here, we examined
real-world efficacy and tolerability of Osimertinib among Chinese patients with advanced
EGFR T790M-mutant NSCLC.

Patients and Methods: A total of 106 advanced NSCLC patients who were taking
Osimertinib following disease progression after EGFR-TKIs or other treatments were retro-
spectively recruited in this study. The PFS and OS after Osimertinib treatment were analyzed
as the primary endpoints.

Results: Osimertinib was used as a second line and >3rd line treatment in 22.6% and 77.4%
of the patients, respectively. DCR and ORR were 93.4% and 57.5%, respectively. Median
PFS was 12.4 12 (95% CI, 10.5-13.5) months. The PFS was 11 (8.0, 14.0) and 12 (10.3,13.7)
months (p = 0.373), in patients with and without CNS metastasis, respectively. PFS in 2nd
and >3rd line treatment was 11 (9.0, 13.0) and 12.4 12 (8.9, 15.1) months (p = 0.799),
respectively. In patients with EGFR exon 19 deletion and exon 21 L858 mutation, the median
PFS was 11 (9.2, 12.8) and 12 (9.2, 14.8) months, respectively (p = 0.833). Median PFS in
the monotherapy group and combined anti-angiogenesis group was 11 (9.9,12.1) and 14
(11.2,16.8) months, respectively. Median OS after Osimertinib initiation was 27 (19.6, 34.4)
months: 15 (6.9, 23.1) and 27 (22, 32) months in patients with and without CNS metastasis
(p=0.027), 27 (20.3,33.7) months and (undefined) as second line or >3rd line of treatment
(p = 0.421), respectively. In patients with exon 19 deletion, the median OS was not reached,
and in patients with exon 21 L858 mutations, the median OS was 23 (19.1,29.9) months
(p=0.027). Median OS in the monotherapy group was 27 (21.7,32.3) months, and in
combined anti-angiogenesis group was not reached (p=0.68).

Conclusion: Osimertinib can effectively treat advanced NSCLC with T790M mutations
independently of previous treatment lines.

Keywords: osimertinib, EGFR-activating mutations, T790M EGFR mutation, tyrosine-

kinase inhibitors, non-small cell lung cancer

Introduction

Lung cancer which comprises non-small-cell lung cancer (NSCLC) is the leading
cause of cancer-related mortality globally." About 50% of the Asian NSCLC
patients have mutations which activating EGFR (epidermal growth factor receptor)
activating.” EGFR tyrosine kinase inhibitors (TKIs) like erlotinib gefitinib and
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icotinib exhibit clinical efficacy against EGFR-mutant
NSCLC.*>® Although the disease initially responds to
EGFR-TKIs, drug resistance often develops within 1 year
after treatment.”® Resistance to first or second generation
EGFR-TKIs is mainly driven by a T790M mutation in
exon 20. This mutation converts threonine 790 of the
EGFR kinase domain to methionine and accounts for
50—60% of the resistant patients.”'® The AURA trial pro-
gram investigated the efficacy of Osimertinib (AZD9291),
a 3rd generation EGFR TKI that overcomes T790M-
mediated TKI resistance.'! AURA2, AURA3 and AURA
extension trial uncovered high clinical activity as evi-
denced by a disease control rate (DCR) of >90% and an
overall response rate (ORR) of nearly 70%.'*'*

Here, we explored the tolerability and efficacy of
Osimertinib in Chinese patients with advanced EGFR
T790M-mutant NSCLC. We also analyzed the effects of
combination therapy, such as chemotherapy, radiotherapy,
and angiogenesis.

Patients and Methods

Data Source and Study Population

Clinical data from 106 advanced EGFR T790M-mutant
NSCLC patients were retrospectively collected from
Qingdao Central Hospital and the affiliated Hospital of
Qingdao University from Mar 1, 2017 to Aug 1, 2020.
All patients, who acquired disease progression after treat-
ment with EGFR-TKIs with or without other treatments,
received Osimertinib once per day until disease progres-
sion, intolerable toxicity or death. All patients with meta-
static NSCLC (stage IIIB and IV) or locally advanced
were required to undergo histological or cytological con-
firmation of T790M mutation at least once during the
disease period. Patients who received Osimertinib for <3
weeks were not recorded. Patients with an Eastern coop-
erative oncology group performance status (ECOG PS) of
>2 were excluded. There was no limit to the type of
treatment (chemotherapy, radiotherapy, or TKI) received
prior to Osimertinib. The parameters analyzed included
age, smoking status, EGFR mutation status, gender, histo-
logical type, first-generation PFS, clinical stage, metastasis
site, past therapy and toxicity.

Assessments

Primary endpoints (PFS and OS) were assessed from
Osimertinib initiation by a senior oncologist. Secondary
endpoints were safety, ORR and DCR. PFS refers to the

time between initiation of Osimertinib treatment and
progressive disease (PD) or death due to any cause
(whichever occurred first). OS refers to the time between

Table | Baseline Clinical and Demographic Features of Patients

Characteristics Patients (n=106)
n %

Age (years)

Median 60.7

Range 37-8l1
Sex

Male 37 349

Female 69 65.1
ECOG PS

0 18 17.0

I 63 59.4

2 25 23.6
Smoking status

Non-smoker 86 8l.1

Former/current smoker 20 18.9
Histology

Adenocarcinoma 102 96.2

Others 4 3.8
Stage

1B 4 377

v 102 96.3
Genotypes

T790M-positive

Exon |9del-positive 56 528
L858R-positive 50 47.2

Osimertinib treatment line

2nd 24 22.6

= 3nd 82 774
Prior EGFR-TKI treatment

Gefitinib 42 39.6

Erlotinib 24 22.7

Icotinib 40 377
Osimertinib Treatment

Monotherapy 62 58.5

Osimertinib plus antiangiogenic 26 24.5

Osimertinib plus local radiotherapy 16 15.1

Osimertinib plus chemotherapy 2 1.9
PD sites prior to Osimertinib

Intracranial 28 26.4

Intrathoracic 23 21.7

Other 55 51.9

Abbreviations: EGFR, epidermal growth factor receptor; ECOG PS, Eastern
cooperative oncology group performance score.

submit your manuscript

2034

Dove

Cancer Management and Research 2021:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Peng et al

initiation of Osimertinib treatment to death from any
cause. Patients who were living or without tumor pro-
gression at the time of data collection were PFS-counted
at the date of the last contact. Patients living at data cut-
off were OS-censored at the date of the last contact. The
DCR and ORR were assessed using Response evaluation
criteria in solid tumor (RECIST), version 1.1. DCR
refers to the percentage of patients with stable disease
(SD), complete remission (CR) or partial remission (PR)
for >6 weeks before disease progression, while ORR
referred to CR or PR. Tumor response was assessed
every 8-12 weeks via radiographic scanning (such as
chest/abdomen CT or MRI for brain lesions) based on
medical records. Adverse events (AEs) were determined
and graded in line with the National cancer institute
adverse events

common terminology criteria for

(CTCAE, version 4.0).

Statistical Analysis
The last date for data collection was Aug 1, 2020. Data
analysis was performed using the SPSS version 23.0.

Table 2 Summary of Clinical Activity for Osimertinib

Mean values between groups were compared with a two-
sided #-test. Alpha = 0.05 served as the significance thresh-
old. The log-rank test was employed to compared Survival
curves in various subgroups. Fisher’s exact tests and the
Chi-square were employed to analyze the DCR and ORR.
The Kaplan-Meier method was utilized to analyze the PFS
and OS.

Results

Patient Characteristics

One hundred and six patients who had acquired the
T790M mutation prior to Osimertinib initiation met inclu-
sion criteria. Their median age was 60.7 (range: 37-81),
65.1% (69/106) of the patients were women, 84% (88/106)
were non-smokers, 76.4% (81/106) had an ECOG PS<I,
and 96.2% (102/106) had adenocarcinoma (Table 1).

The key molecular baseline parameters at diagnosis were
EGFR exon 19 deletion (52.8%) and EGFR L858R exon 21
L858 mutation (47.2%). All patients had metastatic disease at
Osimertinib initiation and had received first generation EGFR-
targeting TKI prior to Osimertinib. The patients had received

Types of Patients Survival Tumor Response
PFS Months, 95% CI P value OS Months, 95% CI P value ORR %, P value DCR %, P value

Overall population 12(10.5, 13.5) 27(19.6,34.4) 575 934

Treatment line
2nd (n=24) 11(9.0, 13.0) 0.799 27(20.3,33.7) 0.421 41.7 0.061 91.7 1.00
23rd (n=82) 12(8.9, 15.1) Undefined 622 94.0

Genotype
T790M/exon|9del (n=56) 11(9.2, 12.8) 0.833 Undefined 0.0273 60.7 0.308 96.4 0.348
T790M/L858R (n=50) 12(9.2, 14.8) 23(19.1,29.9) 54.0 90.0

CNS metastases
Yes (n=28) 11(8.0, 14.0) 0.373 15(6.9, 23.1) 0.0266 50.0 0.235 85.7 0.143
No (n=78) 12(10.3,13.7) 27(22, 32) 60.3 96.2

Smoking status
Never (n=86) 12(10.1, 13.9) 0.087 27(21.4,32.6) 0.155 61.6 0.066 94.2 0.858
Former/current (n=20) 10(7.4, 12.6) 18(13.9,22.1) 40.0 90.0

Age
<6l (n=50) 11(9.5, 12.5) 0.401 Undefined 0.341 50.0 0.099 92.0 0.877
>61 (n=56) 13(11.2,14.8) 27(19.6,24.4) 64.3 94.6

Sex
Male (n=37) 12(10.3, 13.7) 0.309 18(14.6,21.4) 0.014 48.6 0.125 91.9 0.963
Female (n=69) 12(10.2, 13.8) Undefined 623 94.2

Osimertinib treatment
Monotherapy (n=62) 11(9.9,12.1) 0.59 27(21.7,32.3) 0.88 532 0.474 88.7 0.099
Combined Anti-angiogenesis (n=26) 14 (11.2,16.8) Undefined 61.5 100.0

Abbreviations: PFS, progression-free survival; OS, overall survival; CNS, central nervous system; ORR, objective response rate; DCR, disease control rate.
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Gefitinib (42 patients; 39.6%), erlotinib (24 patients; 22.7%),
and Icotinib (40 patients; 37.7%). One hundred and six
patients were eligible for response analysis, 24 as 2nd-line
therapy and 82 as >3rd line. Twenty-eight patients (26.4%)
had brain metastases prior to Osimertinib initiation, while 23
(21.7%) had intrathoracic metastases. Sixty-two patients
(58.5%) received Osimertinib monotherapy, 26 (24.5%)
received combined anti-angiogenesis therapy, 16 (15.1%)
had treatment combined with local radiotherapy, and 2 patients
(1.9%) received combined chemotherapy. At Osimertinib
initiation, four patients were diagnosed with locally advanced
stage IIIB disease and 102 with metastatic, stage [V disease.

Clinical Outcomes
At data cutoff, 22 patients (20,6%) were still on
Osimertinib and the median duration of follow-up was

18 months. The Summary of clinical activity for

Osimertinib is shown in Table 2.

Tumor Response

Of the 106 patients, 60 (56.6%) had PR, 38 (35.9%) had SD,
and 7 (6.6%) had PD. DCR and ORR were 93.4% and 57.5%,
including 1 patient with complete remission (CR). DCR was
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similar between 2nd line and >3rd line treatment groups, and
between patients harboring the sensitizing EGFR exon19del
and L858R mutations. DCR in patients without CNS metas-
tases was higher than in those with CNS metastases but with-
out significant differences (p = 0.143). ORR was markedly
higher in patients with exon19del mutations and in >3rd line
treatment groups but without significant differences (p =
0.308, p = 0.061). DCR in patients receiving Osimertinib
monotherapy plus anti-angiogenics or local radiotherapy was
88.7%, 100%, and 100%, respectively. ORR in patients receiv-
ing Osimertinib monotherapy, plus anti-angiogenics or local
radiotherapy was 53.2%, 61.5%, and 75.0%, respectively.
DCR differences were seen in the monotherapy vs combined
treatment group (88.7 vs 100%, p = <0.05). However, no
statistical differences were observed in the ORR.

PFS and OS

At data cutoff, 90 of 106 patients (84.9%) had progressed
or died. Median PFS was 12 months (95% CI: 10.5-13.5)
and median OS was 27 months (95% CI: 19.6-34.4). PFS
analysis by treatment line, genotype, CNS metastases,
smoking status, age, sex, treatment line, and Osimertinib

treatment revealed differences without statistical
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Figure | Progression-free Survival (PFS) in the overall population (A), in patients of T790M co-occurring with exon 19 deletion or L858R mutation (B), in patients with or
without CNS metastasis (C), in patients with monotherapy or combined anti-antiangiogenesis therapy (D). Tick marks indicate censored observations.
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significance. OS analysis by genotype revealed signifi-
cantly longer OS in patients who had both the T790M
mutation and exonl9del (not reached) relative to those
with the T790M mutation and L858R mutation (median
= 23 months, 95% CI: 19.1-29.9, p = <0.05). In the
exon19del group, 40 (75%) patients were alive at data cut-
off. Thus, the median OS was not reached. OS analysis by
CNS metastases revealed significantly higher survival in
patients without CNS metastases relative to those with
CNS metastases (median = 27 months, 95% CI: 22-32)
vs (median = 15 months (95% CI: 6.9-23.1), p = <0.05).
Female patients who received Osimertinib exhibited better
<0.05).
Comparison between monotherapy and combined therapy

median OS relative to male patients (p =

groups did not reveal statistically significant differences.
The Kaplan-Meier curves of PFS and OS are shown in
Figures 1 and 2, respectively.

Safety
Rash (6.6%), low white blood cell count (6.6%), and dry
skin (5.7%) were the most frequent AEs. Most AEs were

100 Median OS 27 months (95 Cl 19.6, 34.4 ) months

90—

80—
= 70
§ e0-
2
3 50
T 40
o
>
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Month
C Group os
- month (95% CI
1:: —L—  without CNS metastasis 15(6.9, (23.1; )
. : . .
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P<0.05

Overall survivall %
o
o
1

o

Month

of grade 1 or 2 in severity. One grade 4 event was recorded
but no grade 3 cases or AE-associated mortalities were
observed. While a dose reduction or drug discontinuation
due to AEs was not observed, 3 (2.8%) of the patients
suffered from dose interruption (1 due to grade 4 white
blood cell decrease, 1 due to grade 3 platelet count
decrease, and 1 due to grade 3 headache caused by ence-
phaledema). One patient suffered from pulmonary fibrosis,
an unusual side effect that we could not definitively linked
to Osimertinib. A summary of AEs is shown in Table 3.

Discussion

This was a real-world analysis of Osimertinib’s efficacy
and safety in Chinese patients with EGFR T790M-mutant
NSCLC, who fail to respond to prior EGFR-TKI treat-
ment. All patients had low-performance status and multi-
ple past treatment lines. Our primary endpoint DCR was
93.4% in the overall population and ranged from 88.7% to
100.0% in subgroups. These results were consistent with
AURA,'"" AURA 2,'* and AURA3"? prospective clinical
trials. However, the ORR (57.5%) was lower than reported
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Figure 2 Overall Survival (OS) in the overall population (A), in patients of T790M co-occurring with exon |9 deletion or L858R mutation (B), in patients with or without
CNS metastasis (C), in patients with monotherapy or combined anti-antiangiogenesis therapy (D). Tick marks indicate censored observations.
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Table 3 Adverse Events (n=106)

Type of AE AE Grade Total Report | Grade>

3

1 |12|3]| 4] No.of
Patients (%)

Rash 710/(0]0 (766 0
Fatigue 5/0(0]0|5@47 0
Stomatitis 3|12(0]0|547 0
Dry skin 6| 0[0]|0]|6(7 0
White blood cell decreased | 7 | 0 [ O | | | 7 (6.6) |
Paronychia 3/10(0]0/{3(8 0
Diarrhea 312(0]0/|5@47 0
Anorexia 3/10(0]0]{3(8 0
Constipation 312(0]0/(5@¢47 0
Neutrophil count 3|11 [0]0]|4(38 0
decreased
Nausea I {0]0[O0] 1(.9 0
Anemia | 1100 2(9 0
Vomiting 3/0(0]0|3(8 0
Cough o1 |0|O0] 19 0
Headache L{o] 1 [0]2(9 |
Dizziness 1100 ]0] (9 0
AST increased 3(0(0([0] 3(28 0
ALT increased 3/10(0]|0]{3(8 0
Platelet count decreased {201 ] 4@38 |
Palpitation I {0]0[O0]1(.9 0
Pulmonary fibrosis 1100 ]| 0] 1(.9 0

in the randomized trials, possibly because 82/106 (77.4%)
patients received Osimertinib as a >3rd line therapy while
it was used as 2nd line therapy in AURA 3. Our study’s
median PFS (12 months) was similar to the median PFS
(9.9 months) described in the AURA extension and AURA
2 studies, which included T790M-positive advanced
NSCLC cases that underwent Osimertinib pretreatment
following failed first or second generation EGFR TKIs.
The other primary endpoint, median PFS, was also com-
parable to the median PFS of Osimertinib (10.1 months)
described in AURA3 trial, a Phase 3 trial comparing
Osimertinib to patients with advanced NSCLC progressing
harboring T790M mutation after first-generation TKI."
Here, we observed a median OS of 27 months after
Osimertinib initiation, which is consistent with pooled
AURA extension and AURA3 finding of a median OS of
26.8 months.'*"

In a subset analysis, we noted that patients carrying both
T790M and exon19del mutations prior to Osimertinib initia-
tion had longer median OS relative to those carrying both
T790M and L858R mutations, which is consistent with
findings that patients with exonl9del benefit more from
early-generation EGFR-TKIs relative to those with L858R

mutations.'® Tt may be that the EGFR-TKIs inhibited exon
19del mutation more effectively. Additionally, Osimertinib
exhibited clinical efficacy independently of the number of
treatment lines used or previous treatment strategies.

Past studies showed EGFR mutations increase the risk
of CNS metastases in NSCLC patients.'” Preclinical stu-
dies found that Osimertinib penetrates the blood-brain
barrier more efficiently than afatinib or gefitinib,'® and
exhibited better intracranial efficacy in patients with
advanced NSCLC.'*'" Here, patients with or without
CNS metastases exhibited similar DCR, ORR and PFS,
but the latter had longer median OS (12 months). Even for
NSCLC patients with CNS metastases, we observed an
encouraging median PFS of 11 months. These results
confirmed the promising intracranial efficacy of
Osimertinib in T790M-mutant NSCLC. Better intracranial
efficacy was observed in T790M-mutant NSCLC. Notably,
we observed that in patients without CNS metastases, no
new CNS metastases occurred following Osimertinib
resistance, indicating Osimertinib is active in the CNS,
which is in line with preclinical and clinical studies.’***

In our analysis, we put greater emphasis on patient
subgroups that were previously underreported and found
that monotherapy did not exhibit any difference in efficacy
relative to therapy combined with bevacizumab. This
observation differs from past findings,>> >° which may be
attributable to the following: a) 83% (88/106) of patients
in our study had an ECOG PS<I, b) most patients in our
study were on third-line treatment, and c) the study’s small
sample size.

Among the limitations include the retrospective nature
of data collection, possibility of selection biases, inconsis-
tent definition of disease progression across studies.

In summary, Osimertinib is an effective and safe ther-
apy for advanced T790M-mutant NSCLC, independently
of prior treatment lines.

Ethical Statement

The study was approved by the ethics committee of
Qingdao Central Hospital and affiliated Hospital of
This
Declaration of Helsinki guidelines. Given the retrospective

Qingdao  University. study complied with
design of the study, some patients had passed away before
the study was conducted and therefore could not give
informed consent. Patient-specific information was not
used in the study. Thus, the ethics committee exempted

our study from requiring informed consent.
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