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Background: Despite significant benefits of epidermal growth factor receptor-
tyrosine kinase inhibitor (EGFR-TKI) treatment in patients with EGFR-mutated
NSCLC, access remains limited in Thailand and elsewhere.

Methods: Retrospective analysis of patients with locally advanced/recurrent
NSCLC and known EGFR mutation (EGFRm) status treated at Ramathibodi
Hospital (2012-2017). Prognostic factors for overall survival (OS), including
treatment type and healthcare coverage, were analyzed using Cox regression.

Results: Of 750 patients, 56.3% were EGFRm-positive. After first-line therapy
(n=646), 29.4% received no subsequent (second-line) treatment. EGFR-TKI-
treated EGFRm-positive patients survived significantly longer than EGFRm-
negative patients without EGFR-TKIs (median OS [mOS] 36.4 vs. 11.9 months;
hazard ratio HR=0.38 [95%CIl 0.32-0.46], P<0.001). Cox regression indicated
significantly longer OS in patients with comprehensive healthcare coverage that
included reimbursement of EGFR-TKIs, versus basic coverage (mOS 27.2 vs. 18.3
months; adjusted HR=0.73 [95%CI| 0.59-0.90]). Compared with best supportive
care (BSC; reference), EGFR-TKI-treated patients survived significantly longer
(mOS 36.5 months; adjusted HR (aHR)=0.26 [95%CI 0.19-0.34]), and versus
chemotherapy alone (14.5 months; aHR=0.60 [95%CI 0.47-0.78]). In EGFRm-
positive patients (n=422), relative survival benefit of EGFR-TKI treatment remained
highly significant (aHR[EGFR-TKI]=0.19 [95%CI 0.12-0.29]; aHR(chemotherapy
only)=0.50 [95%CIl 0.30-0.85]; reference:BSC), indicating that healthcare
coverage (reimbursement) affected treatment choice and survival.
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Conclusion: Our analysis describes EGFRm prevalence and survival benefit of
EGFR-TKI therapy for EGFRm-positive NSCLC patients treated from 2012-2017,
one of the largest such Thai datasets. Together with research by others, these
findings contributed evidence supporting the decision to broaden erlotinib access
on healthcare schemes in Thailand from 2021, demonstrating the value of local
real-world outcome data for healthcare policy decision-making.
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Introduction

Cancer is the leading cause of death, and lung cancer is the second
most diagnosed cancer, and cause of cancer deaths after liver cancer
in Thailand (1, 2). The NSCLC treatment landscape has evolved with
the clinical development and approval of molecular-targeted
therapies for patients with specific molecular features, notably
epidermal growth factor receptor-tyrosine kinase inhibitors (EGFR-
TKI), accompanied by EGFR mutation testing (3). The results have
been encouraging and are of particular importance in Asian countries
as 76% of all activating EGFR mutations (EGFRm) are detected in
Asian patients, with southern Asian patients showing the highest
EGFRm frequencies (46-52%) (4, 5). In Thailand, EGFR mutations
were detected in 57-68% of lung adenocarcinoma patients, and the
most common mutations were also exon 19 and exon 21 (L858R)
point mutation (6, 7). A meta-analysis of seven clinical trials reported
prolonged PFS in patients with advanced-stage EGFRm-positive
NSCLC treated with 1°° generation EGFR-TKIs versus
chemotherapy, with the greatest benefit observed in patients with
exon 19 mutations (8). First-line treatment with 2"¢ and 3™
generation EGFR-TKI, was associated with significantly longer
median PFS compared with 1** generation EGFR-TKI in patients
with common sensitizing EGFR mutations (9, 10). Currently, the
longest OS of EGFR mutant lung cancer patients treated by single
agent EGFR-TKI is 38.6 month from the FLAURA study which
proved the concept and the clinical benefit of EGFR-TKI as the first-
line treatment (11).

Despite evidence for the benefits of prescribing EGFR-TKIs as
first-line treatment, patient access to EGFR-TKIs in Southeast Asia
remains limited. Even though EGFR-TKIs (erlotinib, gefitinib and
afatinib) were assessed to have considerable clinical benefit, subsidies
or reimbursement for these agents are limited in several Southeast
Asian countries, including Myanmar (afatinib unavailable), Laos, and
Cambodia as of 2015 (12). Some exceptions included Indonesia that
fully subsidized erlotinib, and Vietnam that offered a subsidy of up to
75% for its citizens (12).

In Thailand, access to EGR-TKIs, defined by both costs and
availability, has also been limited to varying degrees under the existing
healthcare coverage schemes. The three public health insurance
schemes in Thailand are the Civil Servant Medical Benefit Scheme
(CSMBS; started in 1975), the Social Security Scheme (SSS; started in
1990), and Universal Coverage (UC; started in 2002). The CSMBS
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and SSS insure individuals employed in the government and private
sectors respectively, whereas the UC scheme covers individuals not
eligible for the CSMBS or SSS (13, 14).

A medication included in the National List of Essential Medicines
(NLEM) is reimbursable for the specified indication under all three
healthcare schemes. In the case of certain high-cost drugs, including
molecular targeted drugs, these have been reimbursable only for
patients with CSMBS coverage, under the Oncology Prior
Authorization Program (OCPA). Since 2006, CSMBS-insured
patients could reimburse gefitinib and erlotinib for third-line
treatment of NSCLC under the OCPA (no EGFR mutation testing
required). From 2018 onwards, under the OCPA, CSMBS-insured
individuals could reimburse gefitinib as first-line treatment (EGFRm-
positive patients only), and in 2019 osimertinib as second- or third-
line treatment (T790M-positive patients after 1°* generation EGFR-
TKI treatment failure). Prior to December 2020, individuals with only
UC or SSS coverage could not receive reimbursement for EGFR-TKI
treatment (any line).

The decision to include a medication into the NLEM is made
based on the Thai Health Technology Assessment guidelines, which
evaluate the benefits of the medication based on available data on
costs and health outcomes (12, 15). To help national healthcare
policy-makers in Thailand and other Southeast Asian countries
make informed and up-to-date decisions that affect cancer care, it is
highly important that treatment outcomes in real-life practice with
important medicines, such as EGFR-TKIs, are explored and well
documented. Our study analyzed treatment outcomes for NSCLC
patients in Thailand, particularly real-world clinical benefit of EGFR-
TKI therapy for EGFRm-positive NSCLC patients at the time of
EGFR-TKI could not reimburse for UC and SSS patients in Thailand.
This data was contributing to a body of data essential for evaluation
and improvement of EGFR-TKI reimbursement programs in
Thailand. We hope this real-world evidence could provide the
useful data for helping improvement of EGFR TKI reimbursement
policy in the other developing countries as well.

Patients and methods
Study participants and data collection

This retrospective study included patients with locally advanced/
recurrent NSCLC treated at Ramathibodi hospital from 9 May 2012 to
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30 April 2017, and who had known EGFR mutation status (tissue
test). Patients with early-stage NSCLC (stage I, IT or IITA), insufficient
medical data, or those found to have non-EGFR driver mutations
were excluded. The Human Research Ethics Committee of the
Ramathibodi Hospital approved the study (IRB No. MURA2020/
304) and waived the requirement for informed patient consent.
Clinical data from the time of diagnosis to time of death were
obtained from electronic database records.

Patients were categorized into four groups based on their EGFR
mutation status and type of treatment received (Figure 1). Mutations
were categorized as: Common EGFR activating mutations including
exon 19 (del19) or L858R; uncommon activating mutations including
G719X, L861Q, del19 + L858R, del19 + S768I, L858R + S768I, G719X
+87681; and uncommon resistance mutations including exon 20
insertions (20ins), del19+T790M, L858R+T790M, L858R+20ins and
L861Q+T790M.

Outcomes

Overall survival (OS) was defined as the time from diagnosis of
advanced-stage disease to death from any causes, or the end of the
data collection period (November 30, 2019). Time to treatment failure
(TTF) of EGFR-TKI was defined as the time from initiation of EGFR-
TKI treatment to the time of stopping EGFR-TKL

Statistical analysis

Patient characteristics were summarized using descriptive
statistical techniques. Chi-square or Fisher’s exact tests were used to
analyze association between categorical variables. The Kaplan-Meier
method was used to estimate survival probabilities over time.
Univariate and multivariate Cox proportional hazards regression
models were used to analyze relationships between prognostic
factors and survival outcomes. All statistical analyses were
performed using Stata software (version 15). Significance tests were
two-sided, and performed at the 5% significance level (0=0.05).

10.3389/fonc.2023.1047644

Results
Patient characteristics

Of 1,192 NSCLC patients with available EGFR mutation test results
diagnosed/treated at our institution from May 2012 to April 2017, 442
patients (37.1%) were excluded from the analysis due to insufficient
medical data (28.7%), presence of ALK mutations (2.2%), or stage I-
IIIA at diagnosis without recurrent disease (6.2%) (Figure 1). The final
analysis population included 750 patients with locally advanced,
advanced, or recurrence (stage I-III at diagnosis with recurrent
disease), and known EGFR mutation status (Table 1; Figure 1).

For the total NSCLC patient population (n=750), the median
follow-up time was 24.9 months (range, 22.0-27.5) and the median
follow-up time for patients diagnosed with stage IV NSCLC was 21.4
months (range, 19.6-23.4). Half of the patients (54.3%) were female,
and the majority had adenocarcinoma histology (83.2%) (Table 1).
Slightly over half of all patients (54.0%) had CSMBS or state
enterprise (CSMBS/SE) healthcare coverage, 22.3% had UC/SSS
healthcare coverage, and 23.7% were self-paying. The profile of
healthcare coverage status was similar in the EGFRm-positive and
EGFRm-negative groups (Table 1).

Over half of the patients (56.3%; n=422) were EGFRm-positive.
EGFRm-positive patients were predominantly never-smokers (75.4%)
and female (64.5%). Most patients had common EGFR activating
mutations (55.2% with exon 19 deletion; 32.7% with L858R point
mutation), and 12.1% had double mutations or uncommon mutations
(Supplementary Table A).

Systemic therapy

Within the overall NSCLC patient population (n=750), most
patients (58.4%) received chemotherapy as their first-line treatment,
mainly platinum-doublet regimens (Supplementary Table B). Two-
hundred and eight patients (27.7%) received first-line EGFR-TKI
therapy, and 13.9% did not receive any systemic therapy. Sixty-three

Known EGFR
mutation status
n=1192

Excluded:

- ALK mutation (n=26)

- Insufficient medical data
(n=342)

Included in analysis
n=750

- Early stage (I-IA) without
recurrent disease (n=74)

EGFRm-negative
n =328

v '

EGFRm-positive
n=422
Received No EGFR-TKI
EGFR-TKI n=74
n =348

Received EGFR- No EGFR-TKI
TKI n =298
n=30

FIGURE 1
Flowchart of patient selection in the study.
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TABLE 1 Demographic characteristics.

10.3389/fonc.2023.1047644

o All patients EGFRm+
Characteristics sz 750 N = 422
Age (mean + SD) years 645+ 11.4 64.0 £ 11.1 64.5 + 11.8 0.596
Gender <0.001
Male 343 (45.7) 150 (35.5) 193 (58.8)
Female 407 (54.3) 272 (64.5) 135 (41.2)
Histology subtype <0.001
Adenocarcinoma 624 (83.2) 377 (89.3) 247 (75.3)
Adenosquamous carcinoma 14 (1.9) 6 (1.4) 8 (2.4)
Squamous cell carcinoma 17 (2.3) 5(1.2) 12 (3.7)
Other NSCLC/unknown 95 (12.7) 34 (8.1) 61 (18.6)
Stage at diagnosis 0.043
I 58 (7.7) 39 (9.2) 19 (5.8)
i 50 (6.7) 26 (6.2) 24 (7.3)
I 89 (11.9) 40 (9.5) 49 (15.0)
v 553 (73.7) 317 (75.1) 236 (71.9)
Smoking status <0.001
Current/Ex-smoker 277 (36.9) 104 (24.6) 173 (52.7)
Never-smoker 473 (63.1) 318 (75.4) 155 (47.3)
Healthcare coverage status 0.567
UC/SSS 167 (22.3) 89 (21.1) 78 (23.8)
CSMBS/SE 405 (54.0) 228 (54.0) 177 (54.0)
Self-pay 178 (23.7) 105 (24.9) 73 (22.2)
Lines of treatment received <0.001
No treatment 104 (13.9) 33 (7.8) 71 (21.7)
1 192 (25.6) 93 (22.1) 99 (30.2)
2 176 (23.5) 109 (25.8) 67 (20.4)
>3 278 (37.1) 187 (44.3) 91 (27.7)
EGFR-TKIs received N =378 N =348 N= 30 0.009
1 agent 229 (60.6) 203 (58.3) 26 (86.7)
2 agents 127 (33.6) 123 (35.4) 4 (13.3)
>3 agents 22 (5.8) 22 (6.3) 0 (0)

n (%) unless otherwise stated.

"P-value from chi-squared or Fisher’s exact test. P-values <0.05 were considered statistically significant.
UC, Universal Coverage; SSS, Social Security Scheme; CSMBS, Civil Servant Medical Benefit Scheme; SE, State Enterprise Scheme; EGFR-TKI, Epidermal growth factor receptor-tyrosine kinase
inhibitor; EGFRm+, positive for EGFR activating mutation, EGFRm-, wild-type EGFR; SD, standard deviation.

patients received erlotinib, 111 patients received gefitinib, 20 patients
received afatinib, 7 patients received osimertinib, and the other 7
patients received EGFR-TKI in clinical trial as the first-line treatment
(Supplement Table B). There was a 29.4% drop-off rate from first-line
to second-line treatment, and a 38.4% drop-off rate from second-line
to third-line treatment (Supplementary Table B).

Among EGFRm-positive patients (n=422), 109 patients (25.8%)
received two lines of treatment, and 187 (44.3%) received three or
more lines of treatment, including chemotherapy. The majority
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(58.3%) of EGFRm-positive patients received only one type of
EGFR-TKI (Table 1).

Overall survival according to EGFRm status
and EGFR-TKI treatment

Since EGFR-TKI treatment is indicated specifically for NSCLC
patients with activating EGFR mutations, we first investigated the
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influence of EGFR-TKI treatment on survival. EGFRm-positive
patients treated with EGFR-TKIs survived significantly longer than
the reference group of EGFRm-negative patients not treated with
EGFR-TKIs (median OS 36.4 vs. 11.9 months; HR=0.38 [95% CI
0.32-0.46], P<0.001) (Figure 2A). Survival of EGFRm-positive
patients who did not receive EGFR-TKI treatment was not
significantly different from the reference group (median OS: 9.8 vs.
11.9 months: HR=1.15 [95% CI 0.87-1.52], P=0.330).

Overall survival according to treatment type

One hundred and four patients underwent best supportive care
alone due to poor performance status and rapid progression of
disease. Compared with best supportive care alone (median OS 4.8
months), EGFR-TKI treatment significantly prolonged survival
(median OS 36.5 months, HR=0.40 [95% CI 0.28-0.57, P<0.001])
(Figure 2B) for the whole population (n=750). Notably, EGFR-TKI-
treated patients also survived longer than those who only received
chemotherapy, who had a median OS of 14.4 months (HR=0.58 [95%
CI: 0.46-0.75, P<0.001] versus best supportive care) (Figure 2B).

Our analysis of the subset of EGFRm-positive patients (n=422)
revealed a similar trend (Figure 2C). Once again, EGFR-TKI
treatment was associated with longer survival than chemotherapy
alone (median OS: 36.4 months and 11.0 months, respectively), with
non-overlapping 95% ClIs of their hazard ratios versus best supportive
care: HR(EGFR-TKI)=0.21 [95% CI: 0.14-0.32], HR(chemotherapy)
=0.58 [95% CI: 0.35-0.91]. Taken together, these results indicate that
appropriate EGFR-TKI treatment according to mutation status (i.e.,
for EGFRm-positive patients) significantly prolonged overall survival,
compared with chemotherapy alone or best supportive care.

10.3389/fonc.2023.1047644

Overall survival according to healthcare
coverage scheme

Since healthcare coverage directly affects drug reimbursement
and access to treatments such as EGFR-TKIs, we next investigated
whether healthcare coverage status was related to survival outcomes.
Among patients with more comprehensive coverage (CSMBS/SE),
median OS was significantly longer than for those with basic
coverage (UC/SSS): median OS 27.2 versus 18.3 months, HR=0.72
[95% CI 0.58-0.88], P<0.001 (Figure 3A). Overall survival among
self-paying patients was not significantly different from those with
only UC/SSS healthcare coverage. Similarly, among EGFRm-
positive patients, CSMBS/SE patients showed longer significantly
longer survival than UC/SSS patients: median OS 36.6 versus 24.0
months, HR=0.72 [95% CI 0.54-0.96], P=0.030 (Figure 3B). In both
the total patient population and in the EGFRm-positive subset,
having more comprehensive healthcare coverage (CSMBS/SE) was
associated with significantly longer survival than basic UC/
SSS coverage.

Clinical outcomes in EGFR-TKI-treated
patients with different EGFR
mutation subtypes

Among patients with EGFR activating mutations who were
treated with EGFR-TKIs, median OS was 35 months or longer, and
did not differ significantly across mutation subtypes (Supplementary
Figure A). Time to EGFR-TKI treatment failure was similar in
patients with common EGFR activating mutations only
(approximately 13 months for those with exon 19 deletion or

EGFRm status and

EGFR-TKI treatment

HR (95% CI) P

0.38 (0.32-0.46) <0.001

1.15 (0.87-1.52) 0.330
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FIGURE 2

(A) Overall survival of patients according to EGFRm status and EGFR-TKI treatment. (B) Overall survival of patients according to treatment type for the
total patient population. (C) Overall survival of patients according to treatment type for EGFRm-positive patients. mOS = median overall survival;
HR, hazard ratio; Cl, confidence interval; EGFR-TKI, Epidermal growth factor receptor-tyrosine kinase inhibitor; EGFRm+, positive for EGFR activating

mutation, EGFRm-, wild-type EGFR.
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Treatment N mOS  HR(95%Cl) P

UC/sss 167 183 reference
072(0.58-087) <0001

0.88 (0.69-1.11) 0269

CSMBS/SE 405 27.2
Self-pay 178 211

>
1.00

Survival probabilities
050 0.75

0.25

0.00

Time (months)
No. at risk 0 24 48 72 96 120 144
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Treatment N mos HR (95% CI) P

ucisss 89 240
B CSMBS/SE 228 366
Self-pay 105 283

0.72 (0.54-0.96) 0030
088(063-113)  0.460

1.00

Survival probabilities
050 0.75

0.25

0.00

Time (months)
No. at risk 0 24 a8 72 96 120 144

uc/sss 167 64 15 4 1 0 0
CSMBS/SE 405 206 74 14 2 1 1
Self-pay 178 73 21 4 0 0 0

uc/sss 89 43 13 3 1 0 0
CcsmBS 228 146 49 9 2 1 1
Self-pay 105 60 17 4 0 0 0

FIGURE 3

Overall survival of patients according to healthcare coverage scheme for (A) total patient population, and (B) EGFRm-positive patients. mOS, median
overall survival; HR, hazard ratio; Cl, confidence interval. UC, Universal Coverage; SSS, Social Security Scheme; CSMBS, Civil Servant Medical Benefit

Scheme; SE, State Enterprise Scheme.

L858R), but significantly shorter in those who also had the T790M
resistance mutation (T790M+: 7.6 months) (Supplementary Table C).
In the subset of T790M+ patients, treatment with osimertinib
significantly prolonged survival: median OS was 57.4 months with
osimertinib treatment versus 25.2 months without osimertinib
(HR=0.24 [95% CI 0.13-0.44, p<0.001]) (Supplementary Figure B).

Cox regression analysis of prognostic
factors for survival

To study the range of factors that potentially impact the survival
of NSCLC patients, we performed multivariate Cox regression to
analyze prognostic factors for survival in the total NSCLC patient
population, and in the subset of EGFRm-positive patients.

In the total NSCLC patient population (n=750), potentially
significant prognostic variables identified from univariate analyses
included age, gender, smoking status, type of healthcare coverage,
EGFRm status and treatment type. Of these, only age, gender,
healthcare coverage type and treatment type remained statistically
significantly related to OS in multivariate analyses (Table 2). The
largest survival benefit was observed in patients who were female
(adjusted HR=0.79 [95% CI: 0.63-0.99]), those who had CSMBS/SE
healthcare coverage (adjusted HR=0.73 [95% CI: 0.59-0.90] versus
UC/SSS), or were treated with EGFR-TKIs (adjusted HR=0.26 [95%
CI: 0.19-0.34] versus best supportive care only).

In the subset of EGFRm-positive patients (n=422), the
potentially significant prognostic variables identified from
univariate analyses were gender, smoking status, healthcare
coverage status and treatment type. Of these, only gender and
treatment type remained significant prognostic factors for OS in
multivariate analyses (Table 3). The CSMBS/SE group also showed
a trend toward longer OS compared with the UC/SSS or self-
paying groups in multivariate analyses (Table 3). As observed in
the total NSCLC patient population, survival with EGFR-TKI
treatment in EGFRm-positive patients was also longer than with
chemotherapy alone (adjusted HR[EGFR-TKI]=0.19 [95% CI:
0.12-0.29], adjusted HR (chemotherapy)=0.50 [95% CI: 0.30-
0.85]), and both significantly prolonged OS compared with best
supportive care.
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These results indicate that the observed influence of healthcare
coverage status on survival can be attributed to drug reimbursement
and access to EGFR-TKI therapy, especially for EGFRm-
positive patients.

Discussion

The clinical development of EGFR-TKIs offered a more
efficacious and tolerable alternative to standard cytotoxic
chemotherapy for patients with EGFR-mutated lung cancer, and
this has profoundly altered the NSCLC treatment landscape in the
past decade. Like other molecular targeted therapies, EGFR-TKIs
have the potential to improve clinical outcomes for large numbers of
NSCLC patients in Asia and other regions where the prevalence of
actionable molecular alterations is high (4, 5). Studies suggest that
EGFR mutations are present in >40-68% of Thai NSCLC patients,
with higher frequencies among those with adenocarcinoma histology
(6,7, 16).

Clinical trials provide evidence of significant benefit with 1°/2™-
generation EGFR-TKIs in early-line treatment of EGFRm-positive
NSCLC (8-11, 17, 18), additionally, these agents are recommended in
numerous clinical practice guidelines and are included in the WHO
Essential Medicines List (19). Even so, reimbursement and access to
EGFR-TKI therapy remain limited in a number of countries, even
where these agents have been approved by national health authorities
for treating advanced-stage NSCLC. Examples include
reimbursement of selected agents only under certain healthcare
schemes, and/or only after failure of multiple lines of other therapy,
as was the case in Thailand for 1% generation EGFR-TKIs prior
to 2021.

Moreover, in real-world practice, a substantial proportion of
patients diagnosed with advanced NSCLC remain untreated, or
receive only limited therapy. Due to factors such as rapid disease
progression, decline in PS, and/or toxicity from previous therapy,
high drop-off rates after first-line therapy (>20-30% or more with
successive lines) have been reported in a number of countries (20-24).
We noted similar trends in our analysis, with drop-oft rates of 29%
and 38% after first-line and second-line therapy, respectively; in fact,
14% of our patients received no active anticancer treatment at all
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TABLE 2 Cox regression analysis of prognostic factors associated with overall survival of all patients.

Overall survival Univariate analysis Multivariate analysis
Prognostic factors (months)
HR (95% Cl) P Adjusted HR (95% CI)
Age 750 1.01 (1.00-1.02) 0.004* 1.01 (1.00-1.02) <0.001*
Gender
Male 343 17.1 1 1
Female 228 28.5 0.67 (0.57-0.79) <0.001% 0.79 (0.63-0.99) 0.041%

Smoking status

Current/Ex-smoker 277 14.6 1 1

Never-smoker 473 27.8 0.64 (0.55-0.77) <0.001* 0.99 (0.79-1.25) 0.950

Healthcare coverage status

UC/SSS 167 18.3 1 1
CSMBS/SE 405 27.2 0.72 (0.58-0.87) <0.001* 0.73 (0.59-0.90) 0.003*
Self-pay 178 21.1 0.88 (0.69-1.11) 0.269 1.00 (0.79-1.27) 0.990

EGFR mutation

No 328 13.8 1 1

Yes 422 32.0 0.51 (0.43-0.60) <0.001* 1.03 (0.81-1.32) 0.790
Treatment

Best supportive care 104 4.8 1 1

Chemotherapy alone 268 14.5 0.58 (0.46-0.75) <0.001* 0.60 (0.47-0.78) <0.001*

EGFR-TKI treatment 378 36.5 0.40 (0.28-0.57) <0.001* 0.26 (0.19-0.34) <0.001*

P-values calculated from Cox proportional hazards model.

*P-values <0.05 were considered statistically significant.

UC, Universal Coverage; SSS, Social Security Scheme; CSMBS, Civil Servant Medical Benefit Scheme; SE, State Enterprise Scheme; EGFR-TKI, Epidermal growth factor receptor-tyrosine kinase
inhibitors; CI, confidence interval; HR, hazard ratio.

TABLE 3 Cox regression analysis of prognostic factors associated with overall survival in EGFRm-positive patients.

Prognostic factors Overall survival Univariate analysis Multivariate analysis
(months) .
HR (95% Cl) Pt Adjusted HR (95% Cl)
Age 422 1.00 (0.99-1.01) 0.740 1.00 (0.99-1.01) 0.960
Gender
Male 150 25.8 1 1
Female 272 35.8 0.74 (0.59-0.94) 0.010% 0.70 (0.52-0.95) 0.021%

Smoking status

Current/Ex-smoker 104 24.4 1 1

Never-smoker 318 349 0.75 (0.58-0.97) 0.030* 0.96 (0.68-1.34) 0.790

Healthcare coverage status

UC/SSS 89 24.0 1 1

CSMBS/SE 228 36.6 0.72 (0.54-0.96) 0.030* 0.76 (0.56-1.03) 0.070

Self-pay 105 28.3 0.88 (0.63-1.13) 0.460 1.01 (0.72-1.42) 0.950
Treatment

Best supportive care 33 6.0 1 1

(Continued)
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TABLE 3 Continued

Overall survival
(months)

Prognostic factors

10.3389/fonc.2023.1047644

Univariate analysis Multivariate analysis

Chemotherapy alone 41 11.0

EGFR-TKI treatment 348 36.4

"P-values calculated from Cox proportional hazards model.
*P-values <0.05 were considered statistically significant.

HR (95% CI) Pt Adjusted HR (95% CI)
0.58 (0.35-0.91) 0.040* 0.50 (0.30-0.85) 0.010*
021 (0.14-0.32) <0.001* 0.19 (0.12-0.29) <0.001*

UC, Universal Coverage; SSS, Social Security Scheme; CSMBS, Civil Servant Medical Benefit Scheme; SE, State Enterprise Scheme; EGFR-TKI, Epidermal growth factor receptor-tyrosine kinase

inhibitor; CI, confidence interval; HR, hazard ratio.

(supportive care only). Cost barriers and limited access to superior
agents for early-line therapy may exacerbate such problems with
under-treatment.

In many regions, the real-world impact of limited or differential
access on clinical outcomes has not been well quantified, potentially
hindering national-level decision-making that could improve cancer
care. Our analysis of real-world treatment patterns and outcomes in
Thai NSCLC patients (2012-2017) was the largest to date for this time
period, and was significant because it highlighted that patients’
survival was significantly associated with their healthcare coverage
status and especially the type of treatment received. Specifically, for
EGFRm-positive patients, receiving EGFR-TKI therapy (reimbursable
only under the more comprehensive CSMBS/SE schemes) was
associated with longer survival than chemotherapy alone or best
supportive care. Our results showed that, for EGFRm-positive
NSCLC patients who received EGFR-TKI treatment, real-world
clinical outcomes (median OS approximately 35 months, median
TTF approximately 12 months) were comparable with those reported
in other countries (20, 21, 23, 25, 26). However, some of the clinical
factors that might affect the survival of EGFRm-positive patients such
as performance status, brain metastases, and post EGFR-TKI
treatment were not retrieved from our database. This is one of the
limitations of this report. In contrast, EGFRm-negative NSCLC
patients (who are not considered to benefit from EGFR-TKI
therapy), our analysis suggested a possibility that choice of
treatment based on healthcare coverage status may also influence
survival, and this possibility may need to be explored in future work.
For example, pemetrexed and vinorelbine could not reimburse in UC
and SSS patients which might affect the survival of patients. Although
not explored in the present analysis, the influence of healthcare
coverage on EGFR mutation testing practice is a related issue that
also warrants investigation.

Along with others, these findings on the clinical benefit of EGFR-
TKI treatment contributed real-world evidence to support re-
evaluation of EGFR-TKI reimbursement. In 2020, with the
combined efforts and cooperation of other oncologists and
healthcare policy-makers, a decision was reached to include
erlotinib (generic) in the Thai NLEM as a first-line treatment for
patients with advanced EGFRm-positive NSCLC from 2021 onwards
(27). This potentially broadens access to EGFR-TKI first-line therapy
on all healthcare schemes in Thailand. Following the update, the
CSMBS scheme now reflects the recognition of erlotinib as the
preferred first-line EGFR-TKI, in line with other national
healthcare schemes. For CSMBS-insured individuals,

Frontiers in Oncology

reimbursement of gefitinib can still be requested under the OCPA if
the patient is unable to tolerate the side effects of erlotinib first-line
therapy. However, given that over two-thirds of the population
(72.2%) are only covered by the UC scheme, many patients could
still have limited access to 2" and 3™ generation EGFR-TKI therapies
such as afatinib, dacomitinib, and osimertinib. Only CSMBS patients
could reimburse osimertinib as the second-line treatment in T790M-
positive patients.

The landscape of lung cancer treatment continues to evolve
rapidly. Currently, there was a study (ADUARA) significantly
demonstrated increasing of disease-free survival (DFS) of 3-year
osimertinib in adjuvant treatment for stage IB - stage IIIA EGFRm-
positive patients. This indication of osimertinib also approved by Thai
FDA, but the patients could not reimburse from all healthcare
schemes. Therefore, it will be important to continue generating
high-quality data on the local impact of treatments, to support
national healthcare policy-makers in timely evaluation and up-to-
date decisions on first-line treatments in metastatic disease or
adjuvant treatment in early stage disease, their indications and
extent of subsidies.
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