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Background: Epidermal Growth Factor Receptor (EGFR) Tyrosine Kinase inhibitor (TKI) can improve progression free survival
in patients with treatment naive EGFR mutant metastatic non-small cell lung cancer (NSCLC) compared with platinum-based
chemotherapy, but no statistically significant difference is observed in overall survival The survival time of EGFR mutant NSCLC
patients treated with at least two systemic chemotherapy regimens and one EGFR TKI was 34.8 months in a previous study.

Objective: The present study was to determine the median survival time of advanced NSCLC patients who received EGFR-TKIs in
Chulabhorn Hospital

Materials and Methods: We retrospectively reviewed the medical records of advanced NSCLC cases treated with EGFR TKIs in
Chulabhorn Hospital during 2009 to 2011.

Results: Among 243 advanced NSCLC cases, 72 patients received EGFR TKIs. EGFR mutation status was positive in 14 (19.17%)
patients. The median overall survival time was 30.04 months (95% CI: 18.71 to 49.48 months) in all patients, compared with 49.49
months (95% CI: 15.93 to NR) in EGFR mutation-positive patients (n=14). No statistically significant difference of overall survival
was noted between EGFR mutation status groups (p=0.51).

Conclusion: The median survival time for Thai patients treated with EGFR TKIs was comparable to historical data and irrespective

of EGFR mutation status.

Keywords: Metastatic non-small cell lung cancer, EGFR TKIs, Survival

] Med Assoc Thai 2021;104(Suppl.2): S40-4
Website: http://www.jmatonline.com

Lung cancer is the second most common cause of
cancer-related death in Thailand. Non-small cell lung cancer
(NSCLC) is the most common histological subtype of lung
cancer, with adenocarcinoma cell type representing the
majority of NSCLC. The median survival of advanced NSCLC
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in the 1990s was nearly 1 year.

Multiple clinical studies have shown that
epidermal growth factor receptor (EGFR) tyrosine kinase
inhibitors (TKIs) showed clinical efficacy in terms of
progression-free survival (PFS) benefit in EGFR mutant
NSCLC patients compared with standard platinum doublets
chemotherapy®®. The median PFS in these studies ranged
from 7 to 13 months. A meta-analysis revealed that all
examined EGFR-TKIs improved PFS and overall response
rate to chemotherapy in EGFR mutated NSCLC?. In
contrast, two studies®” showed no significant differences
of overall survival between patients treated with EGFR
TKIs versus chemotherapy. Furthermore, these studies
found that patients who received sequential therapy of
EGFR-TKI and chemotherapy throughout the course of
treatment had improved ov erall survival up to 29 to 30
months compared with chemotherapy alone.

The aim of the present study was to assess the
median survival time of advanced NSCLC patients treated
with EGFR TKIs in Chulabhorn Hospital, Thailand in 2009

© JOURNAL OF THE MEDICAL ASSOCIATION OF THAILAND| 2021



to 2011. During that time, EGFR mutation test was not
routinely assessed in Thailand; the majority of cases treated
with EGFR TKIs were selected by clinical characteristics.
We also examined the differences in median survival among
patients according to EGFR mutation status.

Materials and Methods

We retrospectively reviewed the medical records
of advanced NSCLC cases treated with EGFR TKIs in
Chulabhorn Hospital during 2009 to 2011. The authors
collected demographic data including race, sex, smoking
history, co-morbidity illness, histology cell type and EGFR
mutation status. The authors also recorded date of diagnosis
of advanced NSCLC, date of treatment start and date of
treatment completion for each line of systemic treatment.

The median overall survival was calculated from
the date of diagnosis of advanced NSCLC until death from
any cause or last follow-up visit. The duration of treatment
of EGFR TKIs was calculated from the date of treatment
start until date of treatment completion, death or last
follow-up visit.

The primary objective was to determine the median
survival time of patients with advanced NSCLC who received
EGFR-TKIs in Chulabhorn Hospital.

The secondary objective was to identify the
differences in median survival between EGFR mutation
status groups.

The protocol of this research was reviewed and
approved by the Human research ethics committee
Chulabhorn Research Institute No. 029/2561.

Statistical analysis

In a 10 year retrospective population-based review
of advanced non-small cell lung cancer patients treated
with EGFR TKIs that was published in 201419, 123 (16.4%)
of 750 patients received EGFR TKIs. Sample size calculation
was performed with the Levy and Lemeshow method.
The sample size required to achieve a 95% confidence interval
of width 5% was 210.

Descriptive statistics (frequency, percentage, mean,
median and standard deviation) were used for demographic
and clinical characteristics. The overall survival and duration
of treatment with EGFR TKIs was estimated by Kaplan-
Meier method. The overall survival in groups according
to EGFR mutation status was compared by log rank test.
A p-value less than 0.05 was considered statistically
significant. The statistical analysis was performed using
STATA version 12 statistical software.

Results

From 2009 to 2011, there were 243 cases of
advanced NSCLC in Chulabhorn Hospital. Among these
patients, 72 cases were treated with EGFR TKIs. The median
follow-up time in these patients was 17.09 months. The
demographic data of the patients are presented in Table 1.
Among the total patient group, 47.2% were female patients.
The median age at diagnosis was 60 years old. Nearly one-
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Table 1. Demo-graphic data

Characteristic n=72 (%)
Sex
Male 38(52.8)
Female 34 (47.2)
Age, years
Mean 61.83
Median 60.00
SD 11.56
Smoking history
Non-smoker 19 (26.4)
Ex-smoker 14 (19.4)
Current-smoker 12 (16.7)
Unknown 27 (37.5)
Type of histology
Adenocarcinoma 52(72.2)
Squamous cell carcinoma 10(13.9)
Large cell carcinoma 1(1.4)
Adenosquamous cell carcinoma 2(2.8)
Carcinoma unspecified 4(5.6)
Other: sarcomatoid carcinoma, 3(4.2)
mucinous neoplasm,
large cell neuroendocrine carcinoma
Staging at first diagnosis
I 1(1.4)
111 7(9.7)
1V 64 (88.9)
EGFR mutation status
Positive for exon 19 deletion 8(11.1)
Positive for exon 21 L858R 5(6.9)
Positive for exon 20 T790M 0(0)
Positive for uncommon mutation 1(1.4)
Negative for EGFR mutation 15 (20.8)
Unknown 43(59.7)
EGFR-TKIs
Gefitinib 19 (26.4)
Erlotinib 53(73.6)
Line of EGFR TKIs treatment*
First line 18(24.7)
Second line 29(39.7)
Third line 22(30.1)
Fourth line 3(41)
Fifth line 1(1.4)
Status
Last follow-up 40 (55.6)
Still on treatment 1(1.4)
Death 31(43)
S$41



fourth of this population was never smokers. Adenocarcinoma
was the major histology (approximately 72.2% of the overall
group). Eighty-nine percent of the population presented
with advanced stage at diagnosis. EGFR mutation status
was tested in 30 patients (40.3%), and 14 patients were
positive for EGFR mutation. Exon 19 deletion mutation
was present in eight (11.1%) patients while five (6.9%)
patients presented with exon 21 L858R mutation. One patient
showed exon 19 G729E substitution mutation. No patient
presented with primary exon 20 T790M mutation.

At the time of treatment, the hospital used two
first generation EGFR TKIs (Erlotnib or Gefitinib). Erlotinib
was prescribed in 53 (73.6%) patients. EGFR TKIs were
prescribed as first line, second line and third line treatment
in 18 (24.7%), 29 (39.7%) and 22 (30.1%) patients,
respectively. 31 patients (43%) died; 40 patients were alive
at the last follow-up and one patient was still on treatment.

Median survival time

The median survival time for all patients treated
with EGFR TKIs was 30.01 months (95% CI; 18.71 to
49.49), as shown in Kaplan-Meier curves in Figure 1. The
median survival time for the EGFR mutation-positive
group was 49.49 months (95% CI; 15.93 to NR), compared
with 20.96 months (95% CI; 10.64 to NR) for the EGFR
mutation-negative group and 27.74 months (95% CI; 18.01
to NR) for the EGFR mutation unknown group (Figure 2).
The median survival time in the groups with different EGFR
mutation status showed no statistically significant difference
by log rank test (p>0.05).

Duration of treatment

The median duration of treatment with EGFR
TKIs in all patients was 7.07 months (95% CI; 4.19 to 12.4
months) (Figure 3). The median duration of treatment
with EGFR TKIs in the EGFR mutation-positive group
was 12.4 months (95% CI; 6.18 to NR) compared with 6.21
months (95% CI; 1.85 to NR) in the EGFR mutation-negative
group and 5.55 months (95% CI; 2.35 to NR) for the EGFR
mutation unknown group. The median duration of treatment
did not show any statistical significance between groups
(p=0.2269) (Figure 4).

Discussion

This is the first retrospective cohort study of
patients with advanced NSCLC treated with first generation
EGFR TKIs at our institution. Our institution previously
used clinical characteristic selection to identify patients
who can benefit from EGFR TKIs. Nearly 60% of all
patients had unknown EGFR mutation status. This group
showed an impressive median duration of treatment and
overall survival, which may be because most of these patients
had adenocarcinoma histology and were never or light
smokers.

Thai NSCLC patients receive EGFR TKIs in one
of the lines of treatment. Most patients receive second or
third lines of treatment after platinum-based chemotherapy.
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Second line chemotherapy such as docetaxel or pemetrexed
can prolong the median survival time of patients. Most
patients in our institute received systemic treatment up to
third line treatment, and a few patients received fourth or
fifth lines of systemic treatment. This strategy can prolong
median overall survival by a few months.

Our study found that the median overall survival
was 30.01 months irrespective of EGFR mutation status. In
EGFR mutation-positive patients, the median survival was
more than 4 years (49.49 months). In a previous study®,
the median survival time for EGFR mutated advanced
NSCLC with three lines of systemic treatment was 34.8
months. The median overall survival in all patients at our
hospital was comparable to that of a previous study® with
EGFR mutation—positive patients; this is because 60% of
the patients were not tested for EGFR mutation. From the
clinical characteristics, these patients were likely to be positive

Kaplan-Meier survival estimate

1.00

0.75

0.50

0.25

0.00

30.02

0 20 40
Time (Months)

80

Figure 1. Kaplan-Meier survival estimate of the overall
population.
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Figure 2. Kaplan-Meier survival according to EGFR
mutation status.
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for EGFR mutation. Furthermore, our patients received
multiple lines of systemic treatment, which can affect the
median overall survival time.

One of the limitations of our study is the unknown
death date of patients; more than 50% of our cases only had
the last follow-up date in records. Further study should
exclude cases with an unknown death date to better clarify
exact overall survival data.

EGFR TKIs can now be widely used as first line
treatment for EGFR mutation-positive advanced NSCLC in
Thailand. Additionally, third generation EGFR TKIs have
been shown to reverse the acquired resistance of NSCLC
to first generation EGFR TKIs such as with exon 20 T790M
mutation?. Because of these improvements in treatment,
we may see longer survival times for patients with advanced
NSCLC with EGFR mutation.
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Figure 3. Median duration of treatment with EGFR TKIs
in all patients.
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Figure 4. Median duration of treatment with EGFR TKIs
in groups according to EGFR mutation status.
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What is already known on this topic?
The median survival of NSCLC patients with
EGFR TKIs from previous studies was 30.4 months.

What this study adds?

This is the first study to examine the median
survival of NSCLC patients treated with EGFR TKIs in a
Thai population; the median survival of Thai patients with
EGFR TKIs in this study was 30.04 months.
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