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Abstract

ACKGROUND: Emergence of drug resistance

due to epidermal growth factor receptor (EGFR)

Exon 20 T790M poses a challenge in the effective
management of non-small cell lung carcinoma (NSCLC).
Significant breakthrough in the management of NSCLC
with a specific genetic alteration causes substantial condition
improvement in patients whose cancer progressed after
first-generation tyrosine kinase inhibitor treatment and who
developed tumors with EGFR Exon 20 T790M mutation.
The present study analyzed a cohort of NSCLC patients and
investigated the incidence of the EGFR Exon 20 T790M
status with Osimertinib therapy, along with its impact on
survival rates.

METHODS: This was a retrospective cohort study on 22
NSCLC subjects who were genetically examined for EGFR
status from plasmic cell free total nucleic acid. Subjects
with EGFR Exon 20 T790M mutation were treated with/
without Osimertinib. Demographic and clinical data were
descriptively summarized, and the differences of each

variable and correlation between survival rate and EGFR
Exon 20 T790M were analyzed.

RESULTS: Subjects with (n=13) and without (n=9) EGFR
Exon 20 T790M had survival rates of 10.77+£2.45 and
4.78+1.48, respectively (p=0.000). Based on 1-year survival
status of subjects with EGFR Exon 20 T790M, there
were 3 Osimertinib-treated survivors and 2 Osimertinib-
treated non-survivors. Eight subjects with EGFR Exon 20
T790M and without Osimertinib treatment did not survive
(p=0.001).

CONCLUSION: Since the treatment of Osimertinib
demonstrated a noteworthy survival rate among NSCLC
subjects with EGFR Exon 20 T790M, thus Osimertinib
could be suggested as a potential targeted therapy for
NSCLC subjects with EGFR Exon 20 T790M.

KEYWORDS: non-small cell lung carcinoma, EGFR,
Exon 20, T790M, osimertinib

Indones Biomed J. 2023; 15(5): 336-40

336

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International (CC-BY-NC) License.

Copyright © 2023 The Prodia Education and Research Institute. i




Osimertinib as Therapy for NSCLC with EGFR Exon 20 T790M (Zam NZ, et al.)

DOI: 10.18585/inabj.v15i5.2431

Indones Biomed J. 2023; 15(5): 336-40

Introduction

Methods

The epidermal growth factor receptor (EGFR) mutation
is an emerging and promising treatment target for non-
small cell lung carcinoma (NSCLC).(1) This mutation
is particularly prevalent in South-East Asian NSCLC
patients, which is found in more than half of all NSCLC
patients. Meanwhile it is also found in 10-20% of Caucasian
patients.(2) NSCLC-associated EGFR mutation exhibits
a higher incidence in women, non-smokers, and those
with adenocarcinoma histology.(3) Fortunately, clinical
outcomes for NSCLC patients have significantly improved
since the introduction of tyrosine kinase inhibitors (TKIs)
targeting EGFR.(4)

The initial generation of TKIs has shown remarkable
results in prolonging patients' progression-free survival
(PFS).(5,6) However, impact on overall survival (OS) may
be limited due to disease progression. Recent findings have
shed light on the differences in treatment response between
the two most common types of EGFR mutations. Patients
with Exon 19 deletion tend to have longer PFS on TKI
treatment and show more extended OS compared to those
with Exon 21 L858R point mutation.(7,8) Although there
is an evidence suggesting that particular EGFR mutation
had higher affinity with TKI (9), the true mechanism is still
debated.

Despite the initial benefits observed with TKI therapy,
a majority of NSCLC patients with active EGFR mutations
develop resistance during treatment.(1) Since there has
been a significant breakthrough in the management of
NSCLC with a specific genetic alteration (10-12), there was
substantial condition improvement in patients whose
cancer progressed after first-generation TKI treatment
and who developed tumors with EGFR Exon 20 T790M
mutation.(13) The T790M mutation in NSCLC play role
in reducing adenosine triphosphate (ATP)-competitive-
kinase-inhibitor, so that the mutation can prevent the effect
of inhibitor, thus EGFR-mediated signalling will not be
defected.(14)

Based on above reasons, the present study was
conducted to analyze a cohort of NSCLC patients and to
investigate the incidence of the EGFR Exon 20 T790M
status with Osimertinib therapy, along with its impact on
survival rates. Understanding these factors will provide
valuable insights in aiding the development of effective
treatment strategies for NSCLC patients with EGFR
mutations.

Subject and Data Collection

A retrospective cohort study was conducted on 22 NSCLC
subjects within October 2019 and July 2022 in Dr. Wahidin
Sudirohusodo Hospital, Makassar, Indonesia, and its
network centers. This study was approved by the Research
Ethics Commission of the Faculty of Medicine, Universitas
Hasanuddin (Approval No.: 270/UN4.6.4.5.31/PP36/2022).
Demographic and clinical data including age, gender, body
mass index, smoking status, Brinkman Index and family
history were collected from subjects. Brinkman Index was
calculated by multiplying average-cigarette-consumed-
everyday with years-of-smoking, mild <200, moderate 200-
600, severe >600.

EGFR Genetical Examination

All NSCLC subjects were genetically examined for EGFR
status. From each NSCLC subject, 10 mL blood was
collected. Blood sample was processed to collect plasmic
cell free total nucleic acid (cfTNA) using MagMAX
cell free total nucleic acid isolation kit (ThermoFisher,
Waltham, MA, USA). DNA library was prepared Oncomine
Lung cfDNA Assay (ThermoFisher). Then the sequencing
was performed with lon Torrent next-generation sequencing
(NGS) (ThermoFisher). The NGS data was analyzed and
interpreted with lon Reporter and Oncomine Reporter.

Osimertinib Treatment and Survival Status

All NSCLC subjects were treated with Carboplatin and
Paclitaxel in a cycle of 6-treatments and 21-days-interval. In
the 6" month, EGFR genetical examinations were performed.
Among the subjects with EGFR Exon 20 T790M, some
received 80 mg Osimertinib for 1 dosage/daily (Tagrrisso,
AstraZeneca, Cambridge, UK), while others continued with
the second cycle of Carboplatin and Paclitaxel treatment.
The subjects were observed until they deceased. The subject
survival status was recorded for further analysis.

Statistical Analysis

Demographic and clinical data were descriptively
summarized and statistically analyzed using Chi-Square
test. Correlation between survival rate and EGFR Exon 20
T790M was analyzed with Log Rank (Mantel-Cox) test.
One-year survival status and EGFR mutation in different
exons were statistically analyzed using Chi-Square test as

well. Significant values were determined at p<0.05. All
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statistical analyses were performed using the Statistical
Program for Social Sciences (SPSS) version 24.0 (IBM
Corporation, Armonk, NY, USA).

Results

Based on the subjects' characteristic, there were 12 male and
10 female subjects with majority age of 45-65 years, non-
smoking (Brinkman Index), and no family history of lung
cancer (Table 1). Meanwhile, based on the EGFR mutation
status, there were subjects with mutation of EGFR Exon
20 T790M and mutation of EGFR Exon 19 deletion (n=5)
or EGFR Exon 21 L858R (n=8) (Table 2). There were also
subjects without mutation of EGFR Exon 20 T790M but
having mutation of EGFR Exon 19 deletion (n=5) or EGFR
Exon 21 L858R (n=4).

Study subjects with (n=13) and without (n=9) EGFR
Exon 20 T790M had a significnat mean difference of 7.77
months with p-value of 0.000 (Table 3). As shown in
Kaplan-Meier survival curve (Figure 1), subjects without
EGFR Exon 20 T790M (blue line) had survival time <10
months, while subjects with EGFR Exon 20 T790M (red
line) had survival time >10 months with 3 positive censored
tick marks. Based on subjetcs' 1-year survival status, there
were more non-survivor with EGFR Exon 20 T790M
(n=10) compared with the survivor (n=3), while all subjects
without EGFR Exon 20 T790M did not survive (Table 4).

Among the subjects with EGFR Exon 20 T790M,
there were subjects treated with (n=5) and without (n=8)
Osimertinib. Based on 1-year survival status of subjects
with EGFR Exon 20 T790M, there were 3 Osimertinib-
treated survivors and 2 Osimertinib-treated non-survivors

Print ISSN: 2085-3297, Online ISSN: 2355-9179

Table 1. The subject’s characteristic based on EGFR Exon
20 T790M.

EGFR Exon 20 T790M
Variable [n (%)] p-value”
() (n=13) (-) (n=9)
Age
<45 years old - 2(9.1) 0.204
45-65 years old 11 (50.0) 6(27.3)
>65 years old 2(9.1) 1(4.5)
Gender
Male 5(22.7) 7(31.8) 0.069
Female 8(36.4) 2(9.1)
Body mass index
Underweight 7(31.8) 6(27.3) 0.548
Normal 6(27.3) 3(13.6)
Overweight - -
Brinkman Index
Non-smokers 7(31.8) 2(9.1) 0.003*
Mild - -
Moderate 5(22.7) -
Severe 1(4.5) 7 (31.8)
Family history
Yes 4(18.2) 2(9.1) 0.658
No 9 (40.9) 7 (31.8)

*Chi-Square test, *p<0.05.

(Table 5). However, without any Osimertinib treatment,
NSCLC subjects with EGFR Exon 20 T790M did not
survive.

Discussion

Lung cancer is a complex disease that often involves
genetic alterations affecting the EGFR tyrosine kinase

Table 2. Correlation of EGFR Exon 20 T790M with other EGFR mutations.

EGFR Exon 20 T790M
Other EGFR Mutation [n (%] p-value®
(+) (n=13) ) (n=9)
EGFR Exon 19 deletion 5(22.7) 5(22.7) 0429
EGFR Exon 21 L858R 8 (36.4) 4(18.2) '
*Chi-Square test.
Table 3. Survival rate related to EGFR Exon 20 T790M.
Survival Rate (Month) . 4
Group [MeantSD| Mean Difference p-value
EGFR Exon 20 T790M (+) (n=13) 10.77+2.45
7.77 0.000*
EGFR Exon 20 T790M (-) (n=9) 4.78+1.48

“Log Rank (Mantel-Cox), *p<0.05.
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Figure 1. Kaplan-Meier survival curve of subjects with/without
EGFR Exon 20 T790M.

signaling pathways, with approximately 75% of examined
cases showing such changes.(15) Among these pathways,
EGFR pathway is of particular interest with the most
common mutations are in-frame deletions (85%-90%) of
exon 19 deletion (45%—-50%) and Exon 21 L858R mutation
(40%—-45%).(16) While targeted therapies like TKIs have
shown promise in inhibiting tumor growth, the emergence
of the EGFR Exon 20 T790M mutation has been identified
as a common mechanism of resistance to these therapies.
(17,18) The EGFR Exon 20 T790M competes with the TKI,
reducing its efficacy and leading to treatment resistance.(14)
Among the various post-TKI mutations, the EGFR Exon 20
T790M has the highest incidence.(1,17)

The EGFR Exon 20 T790M mutation is frequently
observed in lung cancer patients who have previously
undergone TKI therapy and developed resistance.(19)
Interestingly, it tends to occur more often in individuals
over the age of 40 and women.(20,21) In accordance, in this
study, most subjects with EGFR Exon 20 T790M were in
the age of 45-65 years old. Advanced age may be associated
with a reduced function of tumor-suppressor genes (22),
potentially contributing to the occurrence of the EGFR
Exon 20 T790M.

In this study, smoking status, as assessed using
the Brinkman index, non-smoker was correlated with
the presence of the EGFR Exon 20 T790M. This result

Table 4. One-year survival status related to EGFR Exon 20
T790M.

Indones Biomed J. 2023; 15(5): 336-40

is in accordance with previous report, showing that the
never smokers with EGFR Exon 20 T790M develop lung
cancer more frequently than ever smokers. In addition,
EGFR Exon 20 T790M was found more in female gender.
(23) Similar data were also found in this study, most
subjects with EGFR Exon 20 T790M were not smoking,
and more female subjects (n=8) than male subjects (n=5)
were detected with EGFR Exon 20 T790M. However,
the underlying mechanism behind the higher occurrence
of the EGFR Exon 20 T790M in non-smokers is not yet
understood.

In this study, family history did not appear to have
a significant association with the EGFR Exon 20 T790M,
although there is a possibility of the mutation being inherited.
(24) Additionally, the specific location of the mutation within
the exon did not seem to be correlated. Although the EGFR
Exon 20 T790M often coexists with other EGFR mutations,
such as Exon 19 deletion and Exon 21 L858R mutation, the
pathogenetic mechanism underlying this coexistence is still
not fully understood.(25,26)

In this study, there was a significant difference in the
survival rate of subjects with the EGFR Exon 20 T790M
(10.77 months) than the one of subject without the mutation
(4.78 months). These results were influenced by the
Osimertinib treatment, since data of 1-year survival status
showed that among 5 subjects treated with Osimertinib, 3 of
them were survive (Table 5) with long survival time (Figure
1). These findings are consistent with similar studies which
reported longer overall survival in subjects with EGFR Exon
20 T790M mutations who received EGFR-TKI treatment
compared to those without the mutation and without EGFR-
TKI treatment.(27)

There are some limitations of the current study. To
overcome these limitations and gain a deeper understanding
of the clinical outcomes and prognosis associated with
the EGFR Exon 20 T790M, a multi-center study with a
larger sample size is recommended. Such a study should
also consider the type and duration of treatment provided,
enabling a more robust analysis of the impact of the EGFR
Exon 20 T790M on patient outcomes.

Table 5. One-year survival status related to EGFR Exon 20
T790M with Osimertinib treatment.

EGEFR Exon 20 T790M ® Osimertinib Therapy
One-year [n (%)] 4 ne-year [0 (%)] #
Survival Status > p-value Survival Status > p-value
() (n=13) (-) (n=9) (+) (n=5) (-) (n=8)
Survivor 3(13.6) Survivor 3(23.1) -
0.121 ) 0.001%*
Non-survivor 10 (45.5) 9 (40.9) Non-survivor 2(15.4) 8(61.5)

“Chi-Square test.

“Chi-Square test, *p<0.05.
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Conclusion

Since treatment of Osimertinib demonstrated a noteworthy
survival rate among NSCLC subjects with EGFR Exon 20
T790M, thus Osimertinib could be suggested as a potential
targeted therapy for NSCLC subjects with EGFR Exon 20
T790M.
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Abstract

ACKGROUND: Emergence of drug resistance

due to epidermal growth factor receptor (EGFR)

Exon 20 T790M poses a challenge in the effective
management of non-small cell lung carcinoma (NSCLC).
Significant breakthrough in the management of NSCLC
with a specific genetic alteration causes substantial condition
improvement in patients whose cancer progressed after
first-generation tyrosine kinase inhibitor treatment and who
developed tumors with EGFR Exon 20 T790M mutation.
The present study analyzed a cohort of NSCLC patients and
investigated the incidence of the EGFR Exon 20 T790M
status with Osimertinib therapy, along with its impact on

survival rates.

METHODS: This was a retrospective cohort study on 22
NSCLC subjects who were genetically examined for EGFR
status from plasmic cell free total nucleic acid. Subjects
with EGFR Exon 20 T790M mutation were treated with/
without Osimertinib. Demographic and clinical data were
descriptively summarized, and the differences of each

variable and correlation between survival rate and EGFR
Exon 20 T790M were analyzed.

RESULTS: Subjects with (n=13) and without (n=9) EGFR
Exon 20 T790M had survival rates of 10.77+2.45 and
4.78+1 .48, respectively (p=0.000). Based on l-year survival
status of subjects with EGFR Exon 20 T790M, there
were 3 Osimertinib-treated survivors and 2 Osimertinib-
treated non-survivors. Eight subjects with EGFR Exon 20
T790M and without Osimertinib treatment did not survive

(p=0.001).

CONCLUSION: Since the treatment of Osimertinib
demonstrated a noteworthy survival rate among NSCLC
subjects with EGFR Exon 20 T790M, thus Osimertinib
could be suggested as a potential targeted therapy for
NSCLC subjects with EGFR Exon 20 T790M.
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Exon 20, T790M, osimertinib
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Introduction

Methods

The epidermal growth factor receptor (EGFR) mutation
is an emerging and promising treatment target for non-
small cell lung carcinoma (NSCLC).(1) This mutation
is particularly prevalent in South-East Asian NSCLC
patients, which is found in more than half of all NSCLC
patients. Meanwhile it is also found in 10-20% of Caucasian
patients.(2) NSCLC-associated EGFR mutation exhibits
a higher incidence in women, non-smokers, and those
with adenocarcinoma histology.(3) Fortunately, clinical
outcomes for NSCLC patients have significantly improved
since the introduction of tyrosine kinase inhibitors (TKIs)
targeting EGFR.(4)

The initial generation of TKIs has shown remarkable
results in prolonging patients' progression-free survival
(PFS).(5.6) However, impact on overall survival (OS) may
be limited due to disease progression. Recent findings have
shed light on the differences in treatment response between
the two most common types of EGFR mutations. Patients
with Exon 19 deletion tend to have longer PFS on TKI
treatment and show more extended OS compared to those
with Exon 21 L&58R point mutation.(7,8) Although there
is an evidence suggesting that particular EGFR mutation
had higher affinity with TKI (9), the true mechanism is still
debated.

Despite the mitial benefits observed with TKI therapy,
a majority of NSCLC patients with active EGFR mutations
develop resistance during treatment.(1) Since there has
been a significant breakthrough in the management of
NSCLC with a specific genetic alteration (10-12), there was
substantial condition improvement in patients whose
cancer progressed after first-generation TKI treatment
and who developed tumors with EGFR Exon 20 T790M
mutation.(13) The T790M mutation in NSCLC play role
in reducing adenosine triphosphate (ATP)-competitive-
kinase-inhibitor, so that the mutation can prevent the effect
of inhibitor, thus EGFR-mediated signalling will not be
defected.(14)

Based on above reasons, the present study was
conducted to analyze a cohort of NSCLC patients and to
investigate the incidence of the EGFR Exon 20 T790M
status with Osimertinib therapy. along with its impact on
survival rates. Understanding these factors will provide
valuable insights in aiding the development of effective
treatment strategies for NSCLC patients with EGFR
mutations.

Subject and Data Collection

A retrospective cohort study was conducted on 22 NSCLC
subjects within October 2019 and July 2022 in Dr. Wahidin
Sudirohusodo Hespital, Makassar, Indonesia, and its
network centers. This study was approved by the Research
Ethics Commission of the Faculty of Medicine, Universitas
Hasanuddin (Approval No.: 270/UN4.6.4.5.31/PP36/2022).
Demographic and clinical data including age, gender, body
mass index, smoking status, Brinkman Index and family
history were collected from subjects. Brinkman Index was
calculated by multiplying average-cigarette-consumed-
everyday with years-of-smoking, mild <200, moderate 200-
600, severe =600.

EGFR Genetical Examination

All NSCLC subjects were genetically examined for EGFR
status. From each NSCLC subject, 10 mL blood was
collected. Blood sample was processed to collect plasmic
cell free total nucleic acid (cfTNA) using MagMAX
cell free total nucleic acid isolation kit (ThermoFisher,
Waltham, MA, USA). DNA library was prepared Oncomine
Lung cfDNA Assay (ThermoFisher). Then the sequencing
was performed with [on Torrent next-generation sequencing
(NGS) (ThermoFisher). The NGS data was analyzed and
interpreted with Ion Reporter and Oncomine Reporter.

Osimertinib Treatment and Survival Status

All NSCLC subjects were treated with Carboplatin and
Paclitaxel in a cycle of 6-treatments and 2 1-days-interval. In
the 6" month, EGFR genetical examinations were performed.
Among the subjects with EGFR Exon 20 T790M, some
received 80 mg Osimertinib for 1 dosage/daily (Tagrrisso,
AstraZeneca, Cambridge, UK), while others continued with
the second cycle of Carboplatin and Paclitaxel treatment.
The subjects were observed until they deceased. The subject
survival status was recorded for further analysis.

Statistical Analysis

Demographic and clinical data were descriptively
summarized and statistically analyzed using Chi-Square
test. Correlation between survival rate and EGFR Exon 20
T790M was analyzed with Log Rank (Mantel-Cox) test.
One-year survival status and EGFR mutation in different
exons were statistically analyzed using Chi-Square test as

well. Significant values were determined at p<0.05. All
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statistical analyses were performed using the Statistical
Program for Social Sciences (SPSS) version 24.0 (IBM
Corporation, Armonk, NY, USA).

Results

Based on the subjects' characteristic, there were 12 male and
10 female subjects with majority age of 45-65 years, non-
smoking (Brinkman Index), and no family history of lung
cancer (Table 1). Meanwhile, based on the EGFR mutation
status, there were subjects with mutation of EGFR Exon
20 T790M and mutation of EGFR Exon 19 deletion (n=5)
or EGFR Exon 21 L858R (n=8) (Table 2). There were also
subjects without mutation of EGFR Exon 20 T790M but
having mutation of EGFR Exon 19 deletion (n=5) or EGFR
Exon 21 L858R (n=4).

Study subjects with (n=13) and without (n=9) EGFR
Exon 20 T790M had a significnat mean difference of 7.77
months with p-value of 0.000 (Table 3). As shown in
Kaplan-Meier survival curve (Figure 1), subjects without
EGFR Exon 20 T790M (blue line) had survival time <10
months, while subjects with EGFR Exon 20 T790M (red
line) had survival time =10 months with 3 positive censored
tick marks. Based on subjetcs' 1-year survival status. there
were more non-survivor with EGFR Exon 20 T790M
(n=10) compared with the survivor (n=3), while all subjects
without EGFR Exon 20 T790M did not survive (Table 4).

Among the subjects with EGFR Exon 20 T790M,
there were subjects treated with (n=5) and without (n=8)
Osimertinib. Based on l-year survival status of subjects
with EGFR Exon 20 T790M, there were 3 Osimertinib-
treated survivors and 2 Osimertinib-treated non-survivors

Print [SSN: 2085-3297, Online [SSN: 2355-9179

Table 1. The subject’s characteristic based on EGFR Exon
20 T790M.

EGFR Exon 20 T790M
Variable [n (%)] p-value”
(+) (n=13) (=) (n=9)
Age
<45 years old - 2(9.1) 0.204
45-65 years old 11 (50.0) 6 (27.3)
=65 years old 2(9.1) 1 (4.5)
Gender
Male 5(22.7) T(31.8) 0.069
Female B (36.4) 2{9.1)
Body mass index
Underw ei ght T(3L.8) 61(27.3) 0.548
Normal 6(27.3) 3(13.6)
Overweight - -
Brinkman Index
Non-smokers 7(31.8) 290 0.003%
Mild - -
Moderate 5(22.7) -
Severe 1 (4.5) 7(31.8)
Family history
Yes 4(182) 2(9.h 0.658
No 9 (40.9) 7(31.8)

‘Chi-Square test, *p=<0.05.

(Table 5). However, without any Osimertinib treatment,
NSCLC subjects with EGFR Exon 20 T790M did not

survive.

Discussion

Lung cancer is a complex disease that often involves
genetic alterations affecting the EGFR tyrosine kinase

Table 2. Correlation of EGFR Exon 20 T790M with other EGFR mutations.

EGFR Exon 20 T790M

Other EGFR Mutation [n ()] p-value"
(+) (1=13) (=) (=9)
EGFR Exon 19 deletion 5(22.7) 5(22.7) 5o
EGFR Exon 21 L8SSR 8 (36.4) 4(18.2)

“Chi-Square test.

Table 3. Survival rate related to EGFR Exon 20 T790M.

Survival Rate (Month)

Group [MeantSD) Mean Difference P ol

EGFR Exon 20 T790M (+) (n=13) 10.77+2.45
777 0.000%

EGFR Exon 20 TT90M (-) (n=9) 4.78+1 .48

“Log Rank (Mantel-Cox), *p=<0.05.
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Figure 1. Kaplan-Meier survival curve of subjects with/without
EGFR Exon 20 T790M.

signaling pathways, with approximately 75% of examined
cases showing such changes.(15) Among these pathways,
EGFR pathway is of particular interest with the most
common mutations are in-frame deletions (85%—90%) of
exon 19 deletion (45%—50%) and Exon 21 L858R mutation
(40%—45%).(16) While targeted therapies like TKIs have
shown promise in inhibiting tumor growth, the emergence
of the EGFR Exon 20 T790M mutation has been identified
as a common mechanism of resistance to these therapies.
(17.18) The EGFR Exon 20 T790M competes with the TKI,
reducing its efficacy and leading to treatment resistance.(14)
Among the various post-TKI mutations, the EGFR Exon 20
T790M has the highest incidence.(1,17)

The EGFR Exon 20 T790M mutation is frequently
observed in lung cancer patients who have previously
undergone TKI therapy and developed resistance.(19)
Interestingly, it tends to occur more often in individuals
over the age of 40 and women.(20,21) In accordance, in this
study, most subjects with EGFR Exon 20 T790M were in
the age of 45-65 years old. Advanced age may be associated
with a reduced function of tumor-suppressor genes (22),
potentially contributing to the occurrence of the EGFR
Exon 20 T790M.

In this study, smoking status, as assessed using
the Brinkman index. non-smoker was correlated with
the presence of the EGFR Exon 20 T790M. This result

Table 4. One-year survival status related to EGFR Exon 20
T790M.

Indones Biomed |. 2023; 15(5): 336-40

is in accordance with previous report, showing that the
never smokers with EGFR Exon 20 T790M develop lung
cancer more frequently than ever smokers. In addition,
EGFR Exon 20 T790M was found more in female gender.
(23) Similar data were also found in this study, most
subjects with EGFR Exon 20 T790M were not smoking,
and more female subjects (n=8) than male subjects (n=5)
were detected with EGFR Exon 20 T790M. However,
the underlying mechanism behind the higher occurrence
of the EGFR Exon 20 T790M in non-smokers is not yet
understood.

In this study, family history did not appear to have
a significant association with the EGFR Exon 20 T790M,
although there 1s a possibility of the mutation beinginherited.
(24) Additionally, the specific location of the mutation within
the exon did not seem to be correlated. Although the EGFR
Exon 20 T790M often coexists with other EGFR mutations,
such as Exon 19 deletion and Exon 21 L&858R mutation, the
pathogenetic mechanism underlying this coexistence is still
not fully understood.(25.26)

In this study, there was a significant difference in the
survival rate of subjects with the EGFR Exon 20 T790M
(10.77 months) than the one of subject without the mutation
(4.78 months). These results were influenced by the
Osimertinib treatment, since data of 1-year survival status
showed that among 5 subjects treated with Osimertinib, 3 of
them were survive (Table 5) with long survival time (Figure
1). These findings are consistent with similar studies which
reported longer overall survival in subjects with EGFR Exon
20 T790M mutations who received EGFR-TKI treatment
compared to those without the mutation and without EGFR-
TKI treatment.(27)

There are some limitations of the current study. To
overcome these limitations and gain a deeper understanding
of the clinical outcomes and prognosis associated with
the EGFR Exon 20 T790M. a multi-center study with a
larger sample size is recommended. Such a study should
also consider the type and duration of treatment provided,
enabling a more robust analysis of the impact of the EGFR
Exon 20 T790M on patient outcomes.

Table 5. One-year survival status related to EGFR Exon 20
T790M with Osimertinib treatment.

o EGFR Exon 20 T79M o Osimertinib Therapy
ot [n(%)] v’ e en [n (%] ’
Survival Status Payale Survival Status 2-yalne
() (r=13) (=) (n=9) (+) (n=5) (=) (n=8)
Survivor 3(13.6) Survivor 3(23.1) -
0.121 0.001*
Non-survivor 10 (45.5) 9409 Non-survivor 2(154) 8 (61.35)

“Chi-Square test.

“Chi-Square test, *p=0.05.
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Conclusion

Since treatment of Osimertinib demonstrated a noteworthy
survival rate among NSCLC subjects with EGFR Exon 20
T790M., thus Osimertinib could be suggested as a potential
targeted therapy for NSCLC subjects with EGFR Exon 20
T790M.
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[T790M mutation on Non-Small Cell Lung Carcinoma (NSCLC): A Retrospective

Cohort Study{

Abstract

Background: Mutations in the epidermal growth factor receptor (EGFR) tyrosine kinase
receptor have become a significant treatment target in non-small cell lung carcinoma
(NSCLC). However, the emergence of resistance due to T790M mutations poses a challenge

in the effective management of this disease. Whie-muehThough some information remains

unknown, various studies have demonstrated that patients pesitive—for—withthe T790M-
positive mutation exhibit improved progression-free survival (PFS), overall survival (OS),
and better response to tyrosine kinase inhibitors (TKIs) treatment compared to T790M-
negative patients. This te-study aimed to describe the effects of T790M mutation status in

lung cancer patients.

[Methods: This was a4 retrospective cohort study on 22 NSCLC patients ained-to establish

Comment [i1]: Title has to be revised to
directly reflect the main findings of the
study. A suggestion for title:

"Non-Small Cell Lung Carcinoma (NSCLC)
Subjects with T790M Positive Mutation
Shows Better Survival Rate".

correlations by collecting medical record data from patients who were examined for the
T790M mutation from blood circulating DNA (ctDNA) and analyzed by polymerase chain
reaction (PCR) between October 2019 and July 2022 in XXX Hospital and its network
hospital. Baseline data were descriptively summarized, and the differences in each variable
between groups were calculated as well as the survival rate of osimertinib therapy and
T790M mutation status.

Results: Our study found patients with the T790M mutation exhibited mean survival time of
19.88 months, compared to those without the mutation (p = 0.005) and significant association
between patients harboring the T790M mutation and receiving osimertinib therapy (p =
0.001).

Conclusion: T790M positive mutation and osimertinib therapy demonstrated a noteworthy

survival rate.

Comment [i2]: Methods section needs
to be majorly revised, many information
necessary to be described. So after the
revision of the Methods section, please
also revise the Methods in Abstract.
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Introduction

Emerging as a promising treatment target for non-small cell lung carcinoma (NSCLC)
is the mutation of epidermal growth factor receptor (EGFR)."? This mutation is particularly
prevalent in Asian populations, present in up to half of NSCLC patients, and is found in about
10% of Western populations.” NSCLC, associated with this molecular subtype of EGFR
mutation, exhibits a higher incidence in women, non-smokers, and those with
adenocarcinoma histology.“’5 Fortunately, the clinical outcomes for NSCLC patients have
significantly improved since the introduction of tyrosine kinase inhibitors (TKIs) targeting
EGFR.*’

The initial generation of TKIs has shown remarkable results in prolonging patients'
progression-free survival (PFS).*® However, the impact on overall survival (OS) may be
limited due to disease progression.'’ Recent findings have shed light on the differences in
treatment response between the two most common types of EGFR mutations. Patients with
exon 19 deletions tend to have a longer PFS on TKI treatment and demonstrate a more
extended OS compared to patients with the TKI point mutation 21L858R."" Although, there
is evidence the mechanism involved.'?

Despite the initial benefits observed with TKI therapy, a majority of NSCLC patients
with active EGFR mutations develop resistance during treatment.” However, there has been a
significant breakthrough in the management of metastatic NSCLC with a specific genetic
alteration.”*'® There was substantial improvement in their condition for patients whose
cancer progressed after first-generation TKI treatment and who developed tumors with the
T790M mutation."”

The aim of this study is to analyze a cohort of NSCLC patients and investigate the
incidence of the T790M mutation status with osimertinib therapy, along with its impact on

survival rates. Understanding these factors will provide valuable insights for pulmonology
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and thoracic oncology experts, aiding in the development of effective treatment strategies for

NSCLC patients with EGFR mutations.

[Methods\

Subject’s and data collections
A retrospective cohort study was taken on 22 NSCLC patients with TT79OM mutation

test (with targeted therapy EGFR-TKI and without) ]patients in XXX Hospital and its network,

XXX, XXX, XXX. This study was approved by the Research Ethics Commission of XXX

(No: XXX). H)emographic and clinical data Mere collected by collecting medical record data

from patients who were examined for the TT790M mutation from blood circulating DNA

(ctDNA) and analyzed and sequenced by polymerase chain reaction (PCR) ‘between October

2019 and July 2022 in Clinical Laboratory of XXX Hospital.

Statistical analysis

Baseline data were descriptively summarized, and the differences in each variable
between age, gender, body mass index, smoking status, family history, exon location,
survival in one-year with T790M mutation were calculated using Chi-Square tests.

Correlation between ’SH and T790M mutation status were analyzed by Log Rank (Mantel-

Cox). Significant values were determined at p<0.05. The patient’s SR were analyzed. Age,
gender, and smoking status are also analyzed as control variables. All statistical analyses

were performed using the Statistical Program for Social Sciences_(SPSS) version 24.0 (IBM

SPSS24H-Corporation, Armonk, NY, USA).

Results
Based on the study findings, the majority of patients included in the analysis were

males aged between 45 and 65 years, who were underweight, smokers, and did not have a

Comment [i3]: In the Methods section,
there is no information about osimertinib
therapy. Did all subjects receive it? If not all
subjects, then provide information which
and how many subject has received it.

rComment [i4]: Eventhough thisis a
retrospective study, however author has to
be able to provide clear information about
how to collect the blood serum and what
methods used for T790 mutation test.

Please also describe how to classify the
subjects as T790-positive and T790-
L negative.

=
Comment [i5]: Demographic and
clinical data including...? Add the

L parameters here.
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be mentioned completed with the
information of the manufacturer company
| name, city, and country of location.

Comment [i7]: Does SR stands for
survival rates? It has not been mentioned
before, hence it has to be defined. And you
have to be consistent whether to use the
term 'overall survival' or 'survival rate' for
this.

family history of lung cancer (Table 1). Our study found that atientﬁ with the T790M /{Comment [i8]: Use the term 'subjects'

4

instead of 'patients' in the Results section.
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mutation exhibited mean survival time of 19.88 months, compared to those without the
mutation. The presence of the T790M mutation was found to be correlated with survival rate
(Table 2 & Figure 1), a—Although there wasare no correlation between T790M mutation with
one-year survival rate and exon location (Table 3_&_ Table 4). Our study identified a
significant association between patients harbering-with the T790M mutation and receiving
osimertinib therapy (p = 0.001). Significant association was observed between the
administration of osimertinib therapy and improved one-year survival rates in these patients

(Table 5).

Table 1. Patient’s characteristic and T790M mutation
T790M mutation N(%)

Comment [i9]: n for each should be
mentioned.

Comment [i10]: Has to be mentioned

Variable Positive () Negative () Total p-value
Age
<45 years old 0(0.0) 2(9.1) 2(9.1)
45-65 years old 11 (50.0) 6(27.2) 17 (77.3) 0.204
>65 years old 2(9.1) 1(4.6) 3(13.6)
Gender
Male 5(22.7) 7(31.8) 12 (54.5) 0.069
Female 8(36.4) 2(9.1) 10 (45.5) ’
Body mass indexe
Underweight 7 (31.8) 6(27.3) 13 (59.1)
Normal 6(27.3) 3(13.6) 9 (40.9) 0.548
Overweight 0(0.0) 0(0.0) 0(0.0)
Smoking status
Yes 6(27.3) 7(31.8) 13 (59.1) 0.170
No 7(31.8) 2(9.1) 9 (40.9) ’
Brinkman Index]
Non-smokers 7(31,8) 29,1 9 (40.9)
Moderate 5(22.7) 0(0.0) 5(22.7) 0.003*
Severe 1(4.6) 7(31.8) 8(36.4)
Family history
Yes 4(18.2) 2(9.1) 6(27.3) 0.658
No 9 (40.9) 7(31.8) 16 (72.7) )

in the Methods before along with other
parameter. And for Brinkman Index should
be briefly explained what this index
referring to and how to classify it.

Chi-Square test, *significant_if p<0.05.

Table 2. Survival rate related to T790M mutation status
Survival rate Mean

Gy (months)+SD difference I
T790M (+) 19.88+3.36
9.81 0.005*
T790M () 5.74+0.49
—Log Rank (Mantel-Cox), SD standard of deviation, MD mean difference, *significant if

p<0.05.

—
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Figure 1. Survival rate related to T790M mutation status Log Rank (Mantel-Cox)

fTable 3. One-year survival rate in T790M mutation

Survival status WRUE itz tionhl o) Total p-value
Positive (+)  Negative (-)
Survivor 3(10.5) 0 (0.0) 3(13.6) 0.121
Non-survivor 10 (42.1) 9474 19 (86.4) i
Chi-square, *significant if p<0.05.
Table 4. Exon-related T790M mutation
Exon T790M mutation N(%) Total value
Positive (+)  Negative (-)
Exon 19 5(22.7) 5(22.7) 10 (45.5) —
Exon 21 8 (36.3) 4(18.2) 12 (54.5) :

Chi-square, *significant_if p<0.03.

Table 5. One-year survival rate in NSCLC patients with and without T790M mutation with osimertinib therapy

. Therapy
Mutatlosrtla(t)isT790M Survival status Osimertinib Witho.m. Total p-value
osimertinib
Positive (+) Survivor 3 (13.6) 0 (0.0) 3 (13.6)
Non-survivor 29.1) 8 (36.6) 10 (45.5) 0.001*
Negative (-) Survivor 0 (0.0) 0 (0.0) 0(0.0)
Non-survivor 0(0.0) 9 (40.9) 9 (40.9)

Chi-square, *significant

Discussion

Lung cancer is a complex disease that often involves genetic alterations affecting the
tyrosine kinase signaling pathways, with approximately 75% of examined cases showing
such changes.'"® Among these pathways, the epidermal growth factor receptor (EGFR)
pathway is of particular interest, with around 65% of lung cancer in tyrosine kinase pathways

cases exhibiting EGFR mutations.'” While targeted therapies like tyrosine kinase inhibitors

6

Comment [i11]: Table 3 and Table 4
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table.
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(TKIs) have shown promise in inhibiting tumor growth, the emergence of the T790M
mutation has been identified as a common mechanism of resistance to these therapies.”**!
The T790M mutation competes with the TKI, reducing its efficacy and leading to treatment
resistance. Among the various post-TKI mutations, the T790M mutation has the highest
incidence.”

The T790M mutation is frequently observed in lung cancer patients who have
previously undergone TKI therapy and developed resistance.” Interestingly, it tends to occur
more often in individuals over the age of 40 and men. Advanced age may be associated with
a reduced ability of genes to suppress oncogenes, potentially contributing to the occurrence of
the T790M mutation. Additionally, epidemiological data suggest that men are more likely to
have familial lung cancer. However, the exact reasons for this gender disparity remain
unclear and warrant further investigation.24

[Smoking status, as assessed using the Brinkman index, has been correlated with the
presence of the T790M mutation. Prolonged smoking can trigger changes in cellular
differentiation patterns, which may influence the development of this mutation.”> However,

the underlying mechanism behind the higher occurrence of the T790M mutation in non-

smokers is not yet understood.*® ﬂ:urthermore, body mass index (BMI) has not shown a

relationship with the T790M mutation.?” On the other hand, family history does not appear to
have a significant association with the T790M mutation, although there is a possibility of the
mutation being inherited.”** Additionally, the specific location of the mutation within the
exon does not seem to be correlated. Although the T790M mutation often coexists with other
EGFR mutations, such as exon 19 deletion and exon 21 L858R mutation, the pathogenetic
mechanism underlying this coexistence is still not fully understood.”'

The study's results highlight a significant difference in the one-year survival rates of

lung cancer patients with the T790M mutation who received osimertinib compared to those

Comment [i12]: In your study results,
there is significant correlation of Brinkman
Index and the T790 mutation, please add
more discussion about the mechanism.

Reference No.26 was published on 2018,
you should look for more recent literatures
to provide information about this.
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without the mutation. ﬂ’atients undergoing EGFR-TKI therapy exhibited an average survival
time of 19.88 months, with a mean difference of 9.81 months compared to patients without
the T790M mutation, who had an average survival time of 5.74 months. These findings are
consistent with similar studies which reported longer overall survival in patients with T790M
mutations who received EGFR-TKI therapy compared to those without the mutation.***
Importantly, these improvements in survival have been observed across different age groups
and regardless of previous therapies received.**

However, it is important to acknowledge the limitations of the current study. One
significant limitation is the need for more comprehensive data on the specific type of EGFR-
TKI administered to each patient. To overcome these limitations and gain a deeper
understanding of the clinical outcomes and prognosis associated with the T790M mutation, a
multi-center study with a larger sample size is recommended. Such a study should also
consider the type and duration of treatment provided, enabling a more robust analysis of the
impact of the T790M mutation on patient outcomes. By addressing these limitations,

researchers can further enhance our knowledge of the T790M mutation and its implications

for the management of lung cancer._Further research is necessarywarranted to explore

optimal treatment strategies and improve patient outcomes in this subgroup.

Conclusion
T790M positive mutation and osimertinib therapy demonstrated a noteworthy survival
rate. These findings contribute to the potential benefits of targeted therapies for NSCLC

patients harboring T790M mutation.
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better OS in subjects with T790 mutation.
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Non-Small Cell Lung Carcinoma (NSCLC Subjects with T790M Positive Mutation
Shows Better Survival Rate

Abstract
Background: Mutations in the epidermal growth factor receptor (EGFR) tyrosine kinase
receptor have become a significant treatment target in non-small cell lung carcinoma
(NSCLC). However, the emergence of resistance due to T790M mutations poses a challenge
in the effective management of this disease. Though some information remains unknown,
various studies have demonstrated that patients with T790M-positive mutation exhibit
improved progression-free survival (PFS), overall survival (OS), and better response to
tyrosine kinase inhibitors (TKIs) treatment compared to T790M-negative patients. This study
aimed to describe the effects of T790M mutation status in lung cancer patients.
Methods: This was a retrospective cohort study on 22 NSCLC subjects to establish
correlations by collecting data from subjects who were examined for the T790M mutation
from plasma circulating tumor DNA (ctDNA) with next-generation sequencing analysis
(NGS) and sequenced by Ion GeneStudio S5 with EGFR T790M (ThermoFisher, CA, United
States) between October 2019 and July 2022 in Dr. Wahidin Sudirohusodo Hospital and its
network hospital. Baseline data were descriptively summarized, and the differences in each
variable between groups were calculated as well as the survival rate of osimertinib therapy
and T790M mutation status.
Results: Our study found subjects with the T790M mutation exhibited mean survival time of
19.88 months, compared to those without the mutation (p = 0.005) and significant association
between subjects with the T790M mutation and receiving osimertinib therapy (p = 0.001).
Conclusion: T790M positive mutation demonstrated a noteworthy survival rate.

Keywords: non-small cell lung carcinoma, epidermal growth factor, T790M.
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Epidermal growth factor receptor (EGFR) mutation is an emerging and promising
treatment target for non-small cell lung carcinoma (NSCLC)."* This mutation is particularly
prevalent in Asian populations, present in up to half of NSCLC patients, and is found in about

10% of Western populations.3 NSCLC, associated with £GFR mutation, exhibits a higher

///[ Formatted: Font: Italic

incidence in women, non-smokers, and those with adenocarcinoma histology.“’5 Fortunately,
the clinical outcomes for NSCLC patients have significantly improved since the introduction
of tyrosine kinase inhibitors (TKIs) targeting EGFR.*"

The initial generation of TKIs has shown remarkable results in prolonging patients'
progression-free survival (PFS).""'? However, the impact on overall survival (OS) may be

limited due to disease progression.'® Recent findings have shed light on the differences in

treatment response between the two most common types of £ZGFR mutations. Patients with

////[ Formatted: Font: Italic

exon 19 deletion tend to have a longer PFS on TKI treatment and show a more extended OS
compared to those with exon 21 L858R point mutation."* Although, there is evidence the
mechanism involved in TKIs therapy on EGFR mutation is thigter covalent binding but the
true mechanism is still debated.'>'®

Despite the initial benefits observed with TKI therapy, a majority of NSCLC patients

with active £GFR mutations develop resistance during treatment.” However, there has been a

///[ Formatted: Font: Italic

significant breakthrough in the management of metastatic NSCLC with a specific genetic
alteration.'”?° There was substantial condition improvement in patients whose cancer
progressed after first-generation TKI treatment and who developed tumors with T790M
mutation.”’ T790M mutation in NSCLC play role as a genomic stability marker and reduce
adenosine triphosphate (ATP)-competitive kinase to prevent EGFR-mediated signalling.**
This mutation is responsible for better prognosis in NSCLC patients.

The present study was conducted to analyze a cohort of NSCLC patients and

investigate the incidence of the T790M mutation status with osimertinib therapy, along with
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its impact on survival rates. Understanding these factors will provide valuable insights for
pulmonology and thoracic oncology experts, aiding in the development of effective treatment

strategies for NSCLC patients with EGFR mutations.

Methods
Subject’s and data collections

A retrospective cohort study was taken on 22 NSCLC subjects (with osimertinib
therapy n=5, without n=17) with T790M mutation test subjects in Dr. Wahidin Sudirohusodo
Hospital and its network, Makassar, South Sulawesi, Indonesia. This study was approved by
the Research Ethics Commission of of the Faculty of Medicine, Hasanuddin University (No:
270/UN4.6.4.5.31/PP36/2022). Demographic and clinical data (age, gender, body mass index,
smoking status, Brinkman Index, family history and exon location) were collected by
collecting medical record data from subjects who were examined for the T790M mutation
from plasma (6 mL of plasma) circulating tumor DNA (ctDNA) with next-generation
sequencing analysis (NGS) and sequenced by Ion GeneStudio S5 with EGFR T790M
(ThermoFisher, CA, United States) between October 2019 and July 2022 in Prodia

Laboratorium and Clinic. The subjects observed until they pass away.

Statistical analysis

Baseline data were descriptively summarized, and the differences in each variable
between age, gender, body mass index, smoking status, Brinkman Index, family history, exon
location, survival in one-year with T790M mutation were calculated using Chi-Square tests.
Correlation between survival rate (SR) and T790M mutation status were analyzed by Log
Rank (Mantel-Cox). Significant values were determined at p<0.05. The subject’s SR were

analyzed. Age, gender, and smoking status are also analyzed as control variables. All
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statistical analyses were performed using the Statistical Program for Social Sciences (SPSS)

version 24.0 (IBM Corporation, Armonk, NY, USA).

Results

Based on the study findings, the majority of subjects included in the analysis were
males aged between 45 and 65 years, who were underweight, smokers, and did not have a
family history of lung cancer (Table 1). Our study found that subjects with the T790M
mutation exhibited mean survival time of 19.88 months, compared to those without the
mutation. The presence of the T790M mutation was found to be correlated with SR (Table 2
& Figure 1), although there was no correlation between T790M mutation with one-year
survival rate and exon location (Table 3). Our study identified a significant association
between subjects with the T790M mutation and receiving osimertinib therapy (p = 0.001).
Significant association was observed between the administration of osimertinib therapy and

improved one-year survival rates in these subjects (Table 4).

Table 1. Subject’s characteristic and T790M mutation

T790M mutation N(%)
Variable Positive (+) Negative (-) Total p-value
(n=13) (n=9)
Age
<45 years old 0(0.0) 2(9.1) 2(9.1)
45-65 years old 11 (50.0) 6(27.2) 17 (77.3) 0.204
>65 years old 2(9.1) 1(4.6) 3 (13.6)
Gender
Male 5(22.7) 7(31.8) 12 (54.5) 0.069
Female 8(36.4) 2(9.1) 10 (45.5) ’
Body mass index
Underweight 7 (31.8) 6(27.3) 13 (59.1)
Normal 6(27.3) 3(13.6) 9 (40.9) 0.548
Overweight 0 (0.0) 0(0.0) 0 (0.0)
Smoking status
Yes 6(27.3) 7(31.8) 13 (59.1) 0.170
No 7(31.8) 2(9.1) 9 (40.9) ’
Brinkman Index
Non-smokers 7 (31,8) 2(9,1) 9 (40.9)
Moderate 5(22.7) 0(0.0) 5(22.7) 0.003*
Severe 1(4.6) 7(31.8) 8(36.4)
Family history
Yes 4(18.2) 2(9.1) 6(27.3) 0.658
No 9(40.9) 7(3L1.8) 16 (72.7) )

Chi-Square test, *p<0.05, Brinkman index was calculated by multiply average
cigar consumed everyday with years of smoking, mild <200, moderate 200-600,
severe >600,
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Table 2. Survival rate related to T790M mutation status
Survival rate Mean

Lo (months)+SD difference p-value
T790M (+) 19.88+3.36 R
T790M () 5.74+0.49 981 0.005

—Log Rank (Mantel-Cox), SD standard of deviation, MD mean difference, *p<0.05

Log Survival Function
T790M Mutation

Log Survival

10 X 0 0
Survival Time

Figure 1. Survival rate related to T790M mutation status Log Rank (Mantel-Cox)

Table 3. One-year survival rate and exon location in T790M mutation

T790M mutation N(%)
Variable Positive (+)  Negative (-) Total p-value
(n=13) (n=9)
Survival Status
Survivor 3(10.5) 0(0.0) 3 (13.6) 0121
Non-survivor 10 (42.1) 9(474 19 (86.4) ’
Exon location
Exon 19 5(22.7) 5(22.7) 10 (45.5) 0.429
Exon 21 8(36.3) 4(18.2) 12 (54.5) )

Chi-square, *p<0.05

Table 4. One-year survival rate in NSCLC subjects with osimertinib therapy

Therapy
One-year survival Osimertinib Wltho_ut_ Totall p-value
rate (n=5) osimertinib
1 (n=17)
Survivor 3(13.6) 0 (0.0) 3(13.6) 0.001%
Non-survivor 2(9.1) 17 (77.3) 10 (86.4) )

Chi-square, *p<0.05

Discussion
Lung cancer is a complex disease that often involves genetic alterations affecting the

tyrosine kinase signaling pathways, with approximately 75% of examined cases showing

—
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such changes.”” Among these pathways, the epidermal growth factor receptor (EGFR)
pathway is of particular interest, with around 65% of lung cancer in tyrosine kinase pathways
cases exhibiting EGFR mutations.”* While targeted therapies like tyrosine kinase inhibitors
(TKIs) have shown promise in inhibiting tumor growth, the emergence of the T790M
mutation has been identified as a common mechanism of resistance to these ther21pies.25’26
The T790M mutation competes with the TKI, reducing its efficacy and leading to treatment
resistance. Among the various post-TKI mutations, the T790M mutation has the highest
incidence.”’

The T790M mutation is frequently observed in lung cancer patients who have
previously undergone TKI therapy and developed resistance.” Interestingly, it tends to occur
more often in individuals over the age of 40 and men. Advanced age may be associated with
a reduced ability of genes to suppress oncogenes, potentially contributing to the occurrence of
the T790M mutation. Additionally, epidemiological data suggest that men are more likely to
have familial lung cancer. However, the exact reasons for this gender disparity remain
unclear and warrant further investigation.”

Smoking status, as assessed using the Brinkman index, has been correlated with the
presence of the T790M mutation. Prolonged smoking can trigger changes in cellular
differentiation patterns, which may influence the development of this mutation.”® However,
the underlying mechanism behind the higher occurrence of the T790M mutation in non-
smokers is not yet understood.”’  T790M mutation and smoking are inversely correlated.
Non-smoker have higher risk of this mutation. This is correlated with previous study that
conclude higher prevalence in non-smoker than higher Brinkman index population.'
Furthermore, body mass index (BMI) has not shown a relationship with the T790M
mutation.*” On the other hand, family history does not appear to have a significant association

with the T790M mutation, although there is a possibility of the mutation being inherited.**=**
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Additionally, the specific location of the mutation within the exon does not seem to be
correlated. Although the T790M mutation often coexists with other EGFR mutations, such as
exon 19 deletion and exon 21 L858R mutation, the pathogenetic mechanism underlying this
coexistence is still not fully understood.*>=

The study's results highlight a significant difference in the one-year survival rates of
lung cancer subjects with the T790M mutation who received osimertinib compared to those
without the mutation. Subjects undergoing EGFR-TKI therapy exhibited an average survival
time of 19.88 months, with a mean difference of 9.81 months compared to subjects without
the T790M mutation, who had an average survival time of 5.74 months. These findings are
consistent with similar studies which reported longer overall survival in subjects with T790M

37,38
" Two

mutations who received EGFR-TKI therapy compared to those without the mutation.
mechanism that proposed EGFR-TKI affect T790M positive are covalent binding EGFR-TKI
therapy with T790M-positive are firmer and EGFR-TKI therapy also reduce ATP-
competitive kinase to prevent EGFR-mediated signalling. This two mechanism gave better
prognosis to subject T790M mutation.>** Importantly, these improvements in survival have
been observed across different age groups and regardless of previous therapies received.*
However, it is important to acknowledge the limitations of the current study. One
significant limitation is the need for more comprehensive data on the specific type of EGFR-
TKI administered to each patient. To overcome these limitations and gain a deeper
understanding of the clinical outcomes and prognosis associated with the T790M mutation, a
multi-center study with a larger sample size is recommended. Such a study should also
consider the type and duration of treatment provided, enabling a more robust analysis of the

impact of the T790M mutation on patient outcomes. By addressing these limitations,

researchers can further enhance our knowledge of the T790M mutation and its implications
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for the management of lung cancer. Further research is necessary to explore optimal

treatment strategies and improve outcome in this subgroup.

Conclusion

T790M positive mutation demonstrated a noteworthy survival rate among NSCLC
subjects. Osimertinib therapy may have potential beneficial effect on T790M mutation
NSCLC therapy. These findings contribute to the potential benefits of targeted therapies for

NSCLC subjects with T790M mutation.
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Non-Small Cell Lung Carcinoma (NSCLC) Subjects with T790M Positive Mutation
Shews-Exhibits Better Survival Rate

Abstract

Background: Mutations in the epidermal growth factor receptor (EGFR) tyrosine kinase
receptor have become a significant treatment target in non-small cell lung carcinoma
(NSCLC). However, the emergence of resistance due to T790M mutations poses a challenge
in the effective management of this disease. Though some information remains unknown,
various studies have demonstrated that patients with T790M-positive mutation exhibit
improved progression-free survival (PFS), overall survival (OS), and better response to
tyrosine kinase inhibitors (TKIs) treatment compared to T790M-negative patients. This study
aimed to describe the effects of T790M mutation status in lung cancer patients.

Methods: This was a retrospective cohort study on 22 NSCLC subjects with/without

osimertinib therapy.

Secondary data from subjects underwent the examined for the T790M mutation from plasma

circulating tumor DNA (ctDNA) with next-generation sequencing analysis (NGS) and
sequenced by Ion GeneStudio S5 with EGFR T790M (ThermoFisher, CA, United States)

were collected.

and-its-network-hospital. Baseline data were descriptively summarized, and the differences

ofin each variable between groups were calculated, as well as the correlation between

survival rate of osimertinib therapy and T790M mutation status.

Results: Our—study—foundThe result of this study showed that subjects with the T790M

mutation exhibited mean survival time of 19.88 months, compared to those without the
mutation (p = 0.005) and significant association between subjects with the T790M mutation
and receiving osimertinib therapy (p = 0.001).

Conclusion: T790M positive mutation demonstrated a noteworthy survival rate.
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Keywords: non-small cell lung carcinoma, epidermal growth factor, T790M.

Introduction

Epidermal growth factor receptor (EGFR) mutation is an emerging and promising
treatment target for non-small cell lung carcinoma (NSCLC)."* This mutation is particularly
prevalent in Asian populations, present in up to half of NSCLC patients, and is found in about
10% of Western populations.” NSCLC, associated with EGFR mutation, exhibits a higher
incidence in women, non-smokers, and those with adenocarcinoma histology.* Fortunately,
the clinical outcomes for NSCLC patients have significantly improved since the introduction
of tyrosine kinase inhibitors (TKIs) targeting EGFR.*'°

The initial generation of TKIs has shown remarkable results in prolonging patients'
progression-free survival (PFS).'"'? However, the impact on overall survival (OS) may be
limited due to disease progression.”> Recent findings have shed light on the differences in
treatment response between the two most common types of EGFR mutations. Patients with
exon 19 deletion tend to have a longer PFS on TKI treatment and show a more extended OS
compared to those with exon 21 L858R point mutation.'* Although, there is evidence the
mechanism involved in TKIs therapy on EGFR mutation is thigter covalent binding but the
true mechanism is still debated.'>'®

Despite the initial benefits observed with TKI therapy, a majority of NSCLC patients
with active EGFR mutations develop resistance during treatment.” However, there has been a
significant breakthrough in the management of metastatic NSCLC with a specific genetic

alteration.!”?°

There was substantial condition improvement in patients whose cancer
progressed after first-generation TKI treatment and who developed tumors with T790M
mutation.”’ T790M mutation in NSCLC play role as a genomic stability marker and reduce

adenosine triphosphate (ATP)-competitive kinase to prevent EGFR-mediated signalling.*

This mutation is responsible for better prognosis in NSCLC patients.
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The present study was conducted to analyze a cohort of NSCLC patients and
investigate the incidence of the T790M mutation status with osimertinib therapy, along with
its impact on survival rates. Understanding these factors will provide valuable insights for
pulmonology and thoracic oncology experts, aiding in the development of effective treatment

strategies for NSCLC patients with EGFR mutations.

Methods
Subject’s and data collections

A retrospective cohort study was taken on 22 NSCLC subjects (with osimertinib
therapy n=>5, without n=17) with T790M mutation test subjects in Dr. Wahidin Sudirohusodo
Hospital and its network, Makassar, South Sulawesi, Indonesia. This study was approved by
the Research Ethics Commission of of the Faculty of Medicine, Hasanuddin University (No:
270/UN4.6.4.5.31/PP36/2022). Demographic and clinical data (age, gender, body mass index,
smoking status, Brinkman Index, family history and exon location) were collected by
collecting medical record data from subjects who were examined for the T790M mutation
from plasma (6 mL of plasma) circulating tumor DNA (ctDNA) with hlext—generation
sequencing analysis (NGS) and sequenced by Ion GeneStudio S5 with EGFR T790M
(ThermoFisher, CA, United States) between October 2019 and July 2022 in Prodia

Laboratorium and Clinic.\ The subjects observed until they pass away.

Statistical analysis

Baseline data were descriptively summarized, and the differences in each variable
between age, gender, body mass index, smoking status, Brinkman Index, family history, exon
location, survival in one-year with T790M mutation were calculated using Chi-Square tests.
Correlation between survival rate (SR) and T790M mutation status were analyzed by Log

Rank (Mantel-Cox). Significant values were determined at p<0.05. The subject’s SR were

___—| Comment [NMD1]: Eventhough you

have stated the laboratory where you
conduct the analysis, however the methods
used is still needed to be briefly explained
in the separate sub-section.
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analyzed. Age, gender, and smoking status are also analyzed as control variables. All
statistical analyses were performed using the Statistical Program for Social Sciences (SPSS)

version 24.0 (IBM Corporation, Armonk, NY, USA).

[Results\

Based on the study findings, the majority of subjects included in the analysis were
males aged between 45 and 65 years, who were underweight, smokers, and did not have a
family history of lung cancer (Table 1). Our study found that subjects with the T790M
mutation exhibited mean survival time of 19.88 months, compared to those without the
mutation. The presence of the T790M mutation was found to be correlated with SR (Table 2
& Figure 1), although there was no correlation between T790M mutation with one-year
survival rate and exon location (Table 3). AOur—study—identified—a—significant association
between subjects with the T790M mutation and receiving osimertinib therapy was found (p =
0.001). Significant association was observed between the administration of osimertinib

therapy and improved one-year survival rates in these subjects (Table 4).

Table 1. Subject’s characteristic and T790M mutation

T790M mutation N(%)
Variable Positive (+) Negative (-) Total p-value
(n=13) (n=9)
Age
<45 years old 0(0.0) 2(9.1) 2(9.1)
45-65 years old 11 (50.0) 6(27.2) 17 (77.3) 0.204
>65 years old 2(9.1) 1(4.6) 3 (13.6)
Gender
Male 5(22.7) 7(31.8) 12 (54.5) 0.069
Female 8(36.4) 2(9.1) 10 (45.5) ’
Body mass index
Underweight 7 (31.8) 6(27.3) 13 (59.1)
Normal 6(27.3) 3(13.6) 9 (40.9) 0.548
Overweight 0 (0.0) 0(0.0) 0 (0.0)
Smoking status
Yes 6(27.3) 7(31.8) 13 (59.1) 0.170
No 7(31.8) 2(9.1) 9 (40.9) ’
Brinkman Index
Non-smokers 7 (31,8) 2(9,1) 9 (40.9)
Moderate 5(22.7) 0(0.0) 5(22.7) 0.003*
Severe 1(4.6) 7(31.8) 8(36.4)
Family history
Yes 4(18.2) 2(9.1) 6(27.3) 0.658
No 9 (40.9) 7(31.8) 16 (72.7) )

Chi-Square test, *p<0.05, Brinkman index was calculated by multiply average
cigar consumed everyday with years of smoking, mild <200, moderate 200-600,
severe >600,

Comment [NMD2]: Author may needs
to add more narration and explanation
regarding the data in the Results section.
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Table 2. Survival rate related to T790M mutation status_(n=22).

Cxem Survival rate Mean value
P (months)+SD difference p
T790M (+) 19.88+3.36 R
T790M (- 5.74+0.49 981 0.005

Log Rank (Mantel-Cox), SD standard of deviation, MD mean difference, *p<0.05

Log Survival Function
T790M Mutation

Log Survival

10 X 0 0
Survival Time

Figure 1. Survival rate related to T790M mutation status Log Rank (Mantel-Cox)

Table 3. One-year survival rate and exon location in T790M mutation
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Discussion
Lung cancer is a complex disease that often involves genetic alterations affecting the
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such changes.”” Among these pathways, the epidermal growth factor receptor (EGFR)
pathway is of particular interest, with around 65% of lung cancer in tyrosine kinase pathways
cases exhibiting EGFR mutations.”* While targeted therapies like tyrosine kinase inhibitors
(TKIs) have shown promise in inhibiting tumor growth, the emergence of the T790M
mutation has been identified as a common mechanism of resistance to these ther21pies.25’26
The T790M mutation competes with the TKI, reducing its efficacy and leading to treatment
resistance. Among the various post-TKI mutations, the T790M mutation has the highest
incidence.”’

The T790M mutation is frequently observed in lung cancer patients who have
previously undergone TKI therapy and developed resistance.” Interestingly, it tends to occur
more often in individuals over the age of 40 and men. Advanced age may be associated with
a reduced ability of genes to suppress oncogenes, potentially contributing to the occurrence of
the T790M mutation. Additionally, epidemiological data suggest that men are more likely to
have familial lung cancer. However, the exact reasons for this gender disparity remain
unclear and warrant further investigation.”

Smoking status, as assessed using the Brinkman index, has been correlated with the
presence of the T790M mutation. Prolonged smoking can trigger changes in cellular
differentiation patterns, which may influence the development of this mutation.”® However,
the underlying mechanism behind the higher occurrence of the T790M mutation in non-
smokers is not yet understood.”’  T790M mutation and smoking are inversely correlated.
Non-smoker have higher risk of this mutation. This is correlated with previous study that
conclude higher prevalence in non-smoker than higher Brinkman index population.'
Furthermore, body mass index (BMI) has not shown a relationship with the T790M
mutation.*” On the other hand, family history does not appear to have a significant association

with the T790M mutation, although there is a possibility of the mutation being inherited.**=**
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Additionally, the specific location of the mutation within the exon does not seem to be
correlated. Although the T790M mutation often coexists with other EGFR mutations, such as
exon 19 deletion and exon 21 L858R mutation, the pathogenetic mechanism underlying this
coexistence is still not fully understood.*>=

The study's results highlight a significant difference in the one-year survival rates of
lung cancer subjects with the T790M mutation who received osimertinib compared to those
without the mutation. Subjects undergoing EGFR-TKI therapy exhibited an average survival
time of 19.88 months, with a mean difference of 9.81 months compared to subjects without
the T790M mutation, who had an average survival time of 5.74 months. These findings are
consistent with similar studies which reported longer overall survival in subjects with T790M

37,38
" Two

mutations who received EGFR-TKI therapy compared to those without the mutation.
mechanism that proposed EGFR-TKI affect T790M positive are covalent binding EGFR-TKI
therapy with T790M-positive are firmer and EGFR-TKI therapy also reduce ATP-
competitive kinase to prevent EGFR-mediated signalling. This two mechanism gave better
prognosis to subject T790M mutation.>** Importantly, these improvements in survival have
been observed across different age groups and regardless of previous therapies received.*
However, it is important to acknowledge the limitations of the current study. One
significant limitation is the need for more comprehensive data on the specific type of EGFR-
TKI administered to each patient. To overcome these limitations and gain a deeper
understanding of the clinical outcomes and prognosis associated with the T790M mutation, a
multi-center study with a larger sample size is recommended. Such a study should also
consider the type and duration of treatment provided, enabling a more robust analysis of the

impact of the T790M mutation on patient outcomes. By addressing these limitations,

researchers can further enhance our knowledge of the T790M mutation and its implications
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for the management of lung cancer. Further research is necessary to explore optimal

treatment strategies and improve outcome in this subgroup.

Conclusion

T790M positive mutation demonstrated a noteworthy survival rate among NSCLC
subjects. Osimertinib therapy may have potential beneficial effect on T790M mutation
NSCLC therapy. These findings contribute to the potential benefits of targeted therapies for

NSCLC subjects with T790M mutation.
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Osimertinib as a Potential Targeted Therapy for Non-Small Cell Lung Carcinoma

(NSCLC) Patients with EGFR Exon 20 T790M

Abstract

Background: Emergence of drug resistance due to epidermal growth factor receptor (EGFR)
exon 20 T790M poses a challenge in the effective management of non-small cell lung
carcinoma (NSCLC). Significant breakthrough in the management of NSCLC with a specific
genetic alteration causes substantial condition improvement in patients whose cancer
progressed after first-generation tyrosine kinase inhibitor treatment and who developed
tumors with EGFR Exon 20 T790M mutation. The present study analyzed a cohort of
NSCLC patients and investigated the incidence of the EGFR Exon 20 T790M status with
osimertinib therapy, along with its impact on survival rates.

Methods: This was a retrospective cohort study on 22 NSCLC subjects who were genetically
examined for EGFR status from plasmic cell free total nucleic acid. Subjects with EGFR
Exon 20 T790M mutation were treated with/without osimertinib. Demographic and clinical
data were descriptively summarized, and the differences of each variable and correlation
between survival rate and EGFR Exon 20 T790M were analyzed.

Results: Subjects with (n=13) and without (n=9) EGFR Exon 20 T790M had survival rates
of 10.77+2.45 and 4.78+1.48, respectively (p=0.000). Based on 1-year survival status of
subjects with EGFR Exon 20 T790M, there were 3 osimertinib-treated survivors and 2
osimertinib-treated non-survivors. Eight subjects with EGFR Exon 20 T790M and without
osimertinib treatment did not survive (p=0.001).

Conclusion: Since treatment of osimertinib demonstrated a noteworthy survival rate among
NSCLC subjects with EGFR Exon 20 T790M, thus osimertinib could be suggested as a

potential targeted therapy for NSCLC subjects with EGFR Exon 20 T790M.
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Introduction

Epidermal growth factor receptor (EGFR) mutation is an emerging and promising
treatment target for non-small cell lung carcinoma (NSCLC).(1) This mutation is particularly
prevalent in South-East Asian patients, found in more than half of all NSCLC patients, while
found in 10-20% of Caucasian patients.(2) NSCLC associated with EGFR mutation exhibits a
higher incidence in women, non-smokers, and those with adenocarcinoma histology.(3)
Fortunately, the clinical outcomes for NSCLC patients have significantly improved since the
introduction of tyrosine kinase inhibitors (TKISs) targeting EGFR.(4)

The initial generation of TKIs has shown remarkable results in prolonging patients'
progression-free survival (PFS).(5,6) However, the impact on overall survival (OS) may be
limited due to disease progression. Recent findings have shed light on the differences in
treatment response between the two most common types of EGFR mutations. Patients with
exon 19 deletion tend to have a longer PFS on TKI treatment and show a more extended OS
compared to those with exon 21 L858R point mutation.(7,8) Although there is an evidence
suggesting that particular EGFR mutation had higher affinity with TKI (9), the true
mechanism is still debated.

Despite the initial benefits observed with TKI therapy, a majority of NSCLC patients
with active EGFR mutations develop resistance during treatment.(1) Since there has been a
significant breakthrough in the management of NSCLC with a specific genetic alteration (10-
12), there was substantial condition improvement in patients whose cancer progressed after
first-generation TKI treatment and who developed tumors with EGFR exon 20 T790M
mutation.(13) The T790M mutation in NSCLC play role in reducing adenosine triphosphate
(ATP)-competitive-kinase-inhibitor, so that the mutation can prevent the effect of inhibitor,

thus EGFR-mediated signalling will not be defected.(14)
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The present study was conducted to analyze a cohort of NSCLC patients and to
investigate the incidence of the EGFR exon 20 T790M status with osimertinib therapy, along
with its impact on survival rates. Understanding these factors will provide valuable insights in
aiding the development of effective treatment strategies for NSCLC patients with EGFR

mutations.

Methods
Subject and Data Collection

A retrospective cohort study was conducted on 22 NSCLC subjects within October
2019 and July 2022 in Dr. Wahidin Sudirohusodo Hospital and its network, Makassar, South
Sulawesi, Indonesia. This study was approved by the Research Ethics Commission of the
Faculty of Medicine, Hasanuddin University (No: 270/UN4.6.4.5.31/PP36/2022).
Demographic and clinical data including age, gender, body mass index, smoking status,
Brinkman Index and family history were collected. Brinkman index was calculated by
multiplying average-cigarette-consumed-everyday with years-of-smoking, mild <200,

moderate 200-600, severe >600.

EGFR Genetical Examination

All NSCLC subjects were genetically examined for EGFR status. From each NSCLC subject,
10 mL blood was collected. Blood sample was processed to collect plasmic cell free total
nucleic acid (cfTNA) using MagMAX cell free total nucleic acid isolation kit (ThermoFisher,
Waltham, MA, USA). DNA library was prepared Oncomine Lung cfDNA Assay
(ThermoFisher). Then the sequencing was performed with lon Torrent next-generation
sequencing (NGS) (ThermoFisher). The NGS data was analyzed and interpreted with lon

Reporter and Oncomine Reporter.
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Osimertinib Treatment and Survival Status

All NSCLC subjects were treated with carboplatin and paclitaxel in a cycle of 6-treatments
and 21-days-interval. In the 6" month, EGFR genetical examinations were performed.
Among the subjects with EGFR Exon 20 T790M, some received 80 mg osimertinib 1
dosage/daily (Tagrrisso, AstraZeneca, Cambridge, UK), while others continued with the
second cycle of carboplatin and paclitaxel treatment. The subjects were observed until they

deceased. The subject survival status was recorded for further analysis.

Statistical analysis

Demographic and clinical data were descriptively summarized and statistically
analyzed using Chi-Square test. Correlation between survival rate and EGFR Exon 20
T790M was analyzed with Log Rank (Mantel-Cox) test. One-year survival status and EGFR
mutation in different exons were statistically analyzed using Chi-Square test as well.
Significant values were determined at p<0.05. All statistical analyses were performed using
the Statistical Program for Social Sciences (SPSS) version 24.0 (IBM Corporation, Armonk,

NY, USA).

Results

Based on the subject characteristic, there were 12 male and 10 female subjects with
majority age of 45-65 years, non-smoking (Brinkman Index), and no family history of lung
cancer (Table 1). Meanwhile, based on EGFR mutation status, there were subjects with
mutation of EGFR Exon 20 T790M and mutation of EGFR Exon 19 deletion (n=5) or EGFR

Exon 21 L858R (n=8) (Table 2). There were also subjects without mutation of EGFR Exon
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20 T790M but having mutation of EGFR Exon 19 deletion (n=5) or EGFR Exon 21 L858R
(n=4).

Subjects with (n=13) and without (n=9) EGFR Exon 20 T790M had mean difference
of 7.77 months with p-value of 0.000 (Table 3). As shown in Kaplan-Meier survival curve
(Figure 1), subjects without EGFR Exon 20 T790M (blue line) had survival time <10 months,
while subjects with EGFR Exon 20 T790M (red line) had survival time >10 months with 3
positive censored tick marks. Based on 1-year survival status, there were more non-survivor
with EGFR Exon 20 T790M (n=10) compared with the survivor (n=3), while all subjects
without EGFR Exon 20 T790M did not survive (Table 4).

Among the subjects with EGFR Exon 20 T790M, there were subjects treated with
(n=5) / without (n=8) osimertinib. Based on 1-year survival status of subjects with EGFR
Exon 20 T790M, there were 3 osimertinib-treated survivors and 2 osimertinib-treated non-
survivors (Table 5). However, without osimertinib treatment, subjects with EGFR Exon 20

T790M did not survive.

Table 1. Subject’s characteristic based on EGFR Exon 20 T790M

. EGFR Exon 20 T790M (n (%)) 4
Variable @ (n=13) O (=9) p
Age
<45 years old - 2(9.1)
45-65 years old 11 (50.0) 6 (27.3) 0.204
>65 years old 2(9.1) 1(4.5)
Gender
Male 5(22.7) 7(31.8)
Female 8 (36.4) 2(9.) 0.069
Body mass index
Underweight 7 (31.8) 6 (27.3)
Normal 6 (27.3) 3 (13.6) 0.548
Overweight - -
Brinkman Index
Non-smokers 7 (31.8) 2(9.1)
Mild - - -
Moderate 5(22.7) - 0.003
Severe 1(4.5) 7 (31.8)
Family history
Yes 4(18.2) 2(9.1)
No 9 (40.9) 7 (31.8) 0.658

#Chi-Square test, *p<0.05



118

119

120

121

122

123

124
125

126

127

128

129

130

131

M2023140 - T790M Mutation of Lung Cancer

Table 2. Correlation of EGFR Exon 20 T790M with other EGFR mutations
EGFR Exon 20 T790M

Other EGFR Mutation (n (%)) p
() (r=13) () (n=9)
EGFR Exon 19 deletion 5 (22.7) 5(22.7) 0.429
EGFR Exon 21 L858R 8 (36.4) 4 (18.2) :
*Chi-square

Table 3. Survival rate related to EGFR Exon 20 T790M
Survival Rate (Month)

; #
Group Mean+SD Mean Difference p
EGFR Exon 20 T790M (+) (n=13) 10.77£2.45 777 0.000*
EGFR Exon 20 T790M (-) (n=9) 4.78+1.48 '
*Log Rank (Mantel-Cox), *p<0.05, SD: standard deviation
0.0 EGFR Exon 20 T790M
1 Negative
Positive
Negative censored
-0.5 {— Positive censored

E .10

z

-

wn

_%f -15
2.0
25

0 10 20 30 40

Survival Time (Months)
Figure 1. Kaplan-Meier survival curve of subjects with/without EGFR Exon 20 T790M

Table 4. One-year survival status related to EGFR Exon 20 T790M
EGFR Exon 20 T790M

One-year Survival Status (n (%)) o
(+) (n=13) () (n=9)
Survivor 3(13.6) - 0.121
Non-survivor 10 (45.5) 9 (40.9) )
*Chi-square

Table 5. One-year survival status related to EGFR Exon 20 T790M with osimertinib treatment

One-year survival Osimertinib Therapy .
status (+) (n=5) () (n=8) P
Survivor 3(23.1) - 0.001*
Non-survivor 2 (15.4) 8 (61.5)

*Chi-square, *p<0.05
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Discussion

Lung cancer is a complex disease that often involves genetic alterations affecting the
EGFR tyrosine kinase signaling pathways, with approximately 75% of examined cases
showing such changes.(15) Among these pathways, EGFR pathway is of particular interest
with the most common mutations are in-frame deletions (85%-90%) of exon 19 deletion
(45%-50%) and exon 21 L858R mutation (40%—45%).(16) While targeted therapies like
TKIs have shown promise in inhibiting tumor growth, the emergence of the EGFR Exon 20
T790M mutation has been identified as a common mechanism of resistance to these therapies.
(17,18) The EGFR Exon 20 T790M competes with the TKI, reducing its efficacy and leading
to treatment resistance.(14) Among the various post-TKI mutations, the EGFR Exon 20
T790M has the highest incidence.(1,17)

The EGFR Exon 20 T790M mutation is frequently observed in lung cancer patients
who have previously undergone TKI therapy and developed resistance.(19) Interestingly, it
tends to occur more often in individuals over the age of 40 and women.(20,21) In accordance,
in this study, most subjects with EGFR Exon 20 T790M were in the age of 45-65 years old.
Advanced age may be associated with a reduced function of tumor-suppressor genes (22),
potentially contributing to the occurrence of the EGFR Exon 20 T790M.

In this study, smoking status, as assessed using the Brinkman index, non-smoker was
correlated with the presence of the EGFR Exon 20 T790M. This result is in accordance with
previous report, showing that the never smokers with EGFR Exon 20 T790M develop lung
cancer more frequently than ever smokers. In addition, EGFR Exon 20 T790M was found
more in female gender.(23) Similar data were also found in this study, most subjects with
EGFR Exon 20 T790M were not smoking, and more female subjects (n=8) than male

subjects (n=5) were detected with EGFR Exon 20 T790M. However, the underlying
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mechanism behind the higher occurrence of the EGFR Exon 20 T790M in non-smokers is not
yet understood.

In this study, family history did not appear to have a significant association with the
EGFR Exon 20 T790M, although there is a possibility of the mutation being inherited.(24)
Additionally, the specific location of the mutation within the exon did not seem to be
correlated. Although the EGFR Exon 20 T790M often coexists with other EGFR mutations,
such as exon 19 deletion and exon 21 L858R mutation, the pathogenetic mechanism
underlying this coexistence is still not fully understood.(25,26)

In this study, there was a significant difference in the survival rate of subjects with the
EGFR Exon 20 T790M (10.77 months) than the one of subject without the mutation (4.78
months). These results were influenced by the osimertinib treatment, since data of 1-year
survival status showed that among 5 subjects treated with osimertinib, 3 of them were survive
(Table 5) with long survival time (Figure 1). These findings are consistent with similar
studies which reported longer overall survival in subjects with EGFR Exon 20 T790M
mutations who received EGFR-TKI treatment compared to those without the mutation and
without EGFR-TKI treatment (27).

There are some limitations of the current study. To overcome these limitations and
gain a deeper understanding of the clinical outcomes and prognosis associated with the EGFR
Exon 20 T790M, a multi-center study with a larger sample size is recommended. Such a
study should also consider the type and duration of treatment provided, enabling a more

robust analysis of the impact of the EGFR Exon 20 T790M on patient outcomes.

Conclusion
Since treatment of osimertinib demonstrated a noteworthy survival rate among
NSCLC subjects with EGFR Exon 20 T790M, thus osimertinib could be suggested as a

potential targeted therapy for NSCLC subjects with EGFR Exon 20 T790M.
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