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Abstract

Background: Afatinib, a second-generation epidermal growth factor receptor(EGFR) tyrosine kinase, has proven
effective for non-small-cell lung cancer (NSCLC) patients with EGFR mutations through randomized controlled trials
and real-world studies. Elderly patients exhibit unique characteristics in terms of physical condition and comorbidities,
leading to differences in clinical practice for selecting the initial dosage and making dose adjustments compared to
younger patients. This study aims to evaluate the effectiveness and adverse effects of first-line Afatinib treatment in
elderly patients with NSCLC harboring EGFR mutations in Vietnam in a real-world context. Methods: We conducted
a retrospective analysis of 135 patients, aged 65 years and older, across nine cancer centers in Vietnam. These patients,
who harbored drug-sensitive EGFR mutations (excluding de novo T790M), received first-line Afatinib treatment between
April 2018 and June 2022. The primary endpoints, time to treatment failure (TTF), and overall survival (OS) were
assessed using the Kaplan-Meier method, and comparisons were conducted using the log-rank test. Secondary endpoints
included the overall response rate (ORR) according to RECIST 1.1 and adverse effects as classified by CTCAE 4.0.
Results: The median age was 71.2 years (SD + 5.3). Comorbidities included cardiovascular disease (20.7%), diabetes
(5.2%), chronic obstructive pulmonary disease (2.2%), and hepatitis B (0.7%). Common mutations constituted 71.9%
of cases, with uncommon mutations representing 28.1%. Brain metastases were observed in 24.4% of patients. Initial
treatment doses were 40 mg for 35.6% of patients and 30 mg for 62.2%. With a median follow-up of 34.3 months, the
median TTF was 16.3 months (95% CI: 15.4-19.5), and the median OS was 32.9 months (95% CI: 28.9-37.5). Factors
associated with decreased OS included poor performance status, current smoking, and the presence of uncommon
mutations. The ORR was 77.8%, with a complete response of 11.1% and a disease control rate of 94.1%. The most
common toxicities were dermatologic and mucosal, including diarrhea (55.6%), rash (48.9%), and stomatitis (40.7%),
predominantly in grades 1 and 2. Initiating treatment at doses below 40 mg significantly reduced most toxicities compared
to the 40 mg dose. The presence of brain metastases did not significantly affect ORR, TTF, or OS. Starting treatment
at doses below 40 mg significantly lowered the response rate but did not impact TTF or OS. Conclusion: First-line
treatment with Afatinib in elderly patients with NSCLC and EGFR mutations demonstrates significant efficacy and
manageable toxicity in a Vietnamese multicenter real-life setting. The effectiveness of Afatinib was confirmed, with
known and well-controlled adverse effects, supporting its use in this patient population.
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Introduction mortality among all cancer types in Vietnam, according
to GLOBOCAN 2020 data [1]. Advancements in the past
Lung cancer ranked second regarding prevalence and 20 years, including targeted therapy and immunotherapy,
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have significantly improved the prognosis for patients with
advanced non-small cell lung cancer (NSCLC). With the
high prevalence of EGFR mutations, ranging from 35.4%
to 64.2%, Vietnamese NSCLC patients have benefited
significantly from EGFR tyrosine kinase inhibitors (TKI)
[2-5].

Since its approval in 2018, afatinib, a second-generation
EGFR TKI, continues to be an important treatment option
for advanced EGFR-mutant NSCLC patients in Vietnam,
alongside first- and third-generation TKIs. The previous
real-world study in Vietnam demonstrated the efficacy of
afatinib in treating both common and uncommon EGFR
mutations [6, 7]. Regarding tolerance, these studies
revealed a toxicity profile in Vietnamese patients that is
similar to the results observed in randomized controlled
trials (RCTs) and other real-world studies in the region.
In the previous multicenter study in Vietnam, the
overall response rate for afatinib was 78.8%, the median
time-to-treatment (TTF) failure was 16.7 months, and
the most common toxicities (any grade/grade 3) were
diarrhea (55.4%/3.5%), rash (51.9%/3.2%), paronychia
(35.3%/5.0%), and stomatitis (22.2%/1.2%) [7].

In elderly patients, the treatment might be challenging
due to fraility and comorbidities. Previous results have
proven the effectiveness and managebele safety profile
in elferly patients, however, patient characteristics may
vary between RCTs and real world studies or according to
clinical practice of cancer centers [8, 9]. On clinical setting
in Vietnam, physicians frequently practice flexible starting
doses selection and dose modification in the treatment of
afatinib to improve tolerability. Addtionally, additional
data on effectiveness of afatinib and risk-benefit ratio of
dose adjustment in elderly patients remains important.

Materials and Methods

Study population

This retrospective study analyzed patients with stage
IIIB-IV NSCLC (American Joint Committee on Cancer
8th edition) [10], specifically those harboring EGFR
mutations identified through next-generation sequencing
(NGS) or Real-time polymerase chain reaction (PCR) of
tissue or circulating tumor DNA (ctDNA). We included
patients from April 2018 to June 2022 who received first-
line afatinib treatment at nine Vietnamese cancer centers,
including Bach Mai Hospital, Vietnam National Cancer
Hospital, Ho Chi Minh City Oncology Hospital, Cho Ray
Hospital, Thong Nhat Hospital, National Lung Hospital,
108 Military Central Hospital, Hanoi Medical University
Hospital, and Hanoi Oncology Hospital.

Inclusion criteria were patients aged 65 or older
with an Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 0-3 and comprehensive
medical records. Patients with concurrent malignancies
or de novo T790M mutations were excluded.

Patients received Afatinib (Boehringer) until
progression or intolerable toxicity. Afatinib dosage was
individualized based on age, physical condition, and
renal function, adhering to physician discretion. Monthly
re-evaluations were conducted to monitor for disease
progression or severe toxicity, with dosage adjustments
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made accordingly. If a patient tolerated an initial dose
below 40 mg/day without adverse effects, escalation to the
standard 40 mg/day dose was considered. The tolerated
dose is defined as the highest dose that the patient can
tolerate and maintain throughout the course of treatment.

Combination therapies included brain radiation—
either whole-brain radiation or radiosurgery—selected
by the physician based on the location, number, and
size of brain metastases, as well as patient symptoms, in
conjunction with bisphosphonate therapy for symptomatic
bone metastases.

Treatment outcomes

The primary endpoint was the time-to-treatment
failure (TTF), defined as the duration from the initiation of
Afatinib treatment to discontinuation due to progression,
death, or intolerable toxicity. Another primary endpoint
was overall survival (OS), measured from the start of
treatment to the patient’s death from any cause or the end
of the study in March 2024.

Secondary endpoints included the objective response
rate (ORR), assessed according to RECIST 1.1 criteria
[11], and treatment-related adverse events, evaluated
using Common Terminology Criteria for Adverse Events
(CTCAE) 4.0 criteria [ 12]. Additionally, factors potentially
influencing treatment outcomes were analyzed, both
univariately and multivariately. These factors comprised
age, ECOG performance status, comorbidities, smoking
status, presence of initial brain metastasis, type of EGFR
mutation, starting dose, and tolerated dose.

Data analyses

Data was analysed using R software for Windows
version 4.3.3 (https://cran.r-project.org/bin/windows/
base/). The presentation of continuous data as
mean+standard deviation or median (interquartile range
(IQR)), and categorical data as number (percentage).
Comparison was done using the Fisher’s exact test and
Chi-squared tests as appropriated. TTF and OS were
estimated by the Kaplan—Meier method and compared by
the log-rank test. The median follow-up was calculated
using the reverse Kaplan-Meier method. Multivariate Cox
proportional hazard regression models was ultilized to
evaluate factors associated with TTF and OS. A p-value
of < 0.05 was considered statistically significant.

Results

Patients characteristics

Among 343 advanced-stage NSCLC patients with
EGFR mutations who received first-line afatinib treatment
from April 2018 to June 2022, 191 patients under 65
years old were excluded. Additionally, 17 patients who
discontinued the drug due to reasons other than disease
progression or side effects were also excluded. As a
result, 135 patients were included in the study. The patient
characteristics are presented in detail in Table 1.

The majority of the patients were men (57.0%). Most
exhibited an ECOG performance status (PS) of 0-1, with
only 9 patients (6.7%) classified as ECOG PS 2-3. The
most prevalent comorbidity is cardiovascular disease,



affecting 20.7% of patients, followed by diabetes at 5.2%,
chronic obstructive pulmonary disease (COPD) at 2.2%,
and hepatitis B virus infection at 0.7%. Regarding EGFR
mutations, 42.2% of patients harbor the Del 19 mutation,
29.6% have the L858R mutation, and 28.1% carry other
less common mutations. Brain metastases are present
in 33 patients, representing 24.4% of the study group.
Regarding starting dose, 48 patients (35.6%) began with
a dosage of 40 mg/day, whereas the majority, 62.5%,
started with a 30 mg/day dosage.

Table 1. Demographic and Clinical Characteristics of
Elderly Patients (>65 Years) Treated with Afatinib

Characteristic n (%)
Age (mean + SD) 71.2+£53
Sex
Male 77 (57.0%)
Female 58 (43.0%)

ECOG performance status at diagnosis

PS 0-1 126 (93.3%)
PS2-3 9 (6.7%)
Comorbidities (*)
Chronic obstructive pulmonary disease 3(2.2%)
Diabetes 7 (5.2%)
Cardiovascular diseases 28 (20.7%)
Hepatitis B 1 (0.7%)
Other 9 (6.7%)

No comorbidities 93 (68.9%)

Smoking status

Current smoker 37 (27.4%)

Nonsmoker/former smoker 98 (72.6%)
Stage

MIB/IIIC 6 (4.4%)

Recurrence 5(3.7%)

v 124 (91.9%)
Brain metastasis at baseline

Yes 33 (24.4%)

No 102 (75.6%)
EGFR mutations

Del 19 57 (42.2%)

L858R 40 (29.6%)

Uncommon mutations 38 (28.1%)

Starting dose

20 mg 3(2.2%)

30 mg 84 (62.2%)

40 mg 48 (35.6%)
Tolerated dose

20 mg 7 (5.2%)

30 mg 95 (70.4%)

40 mg 33 (24.4%)

ECOG, Eastern Cooperative Oncology Group; (*), A patient can have
more than one comorbidity.
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Time-to-Treatment Failure

With a median follow-up of 30.4 months (95%CI:
24.5-36.3), during which 112 events occurred (83.0%
incidence), the mTTF was 16.3 months (95% CI:
15.4-19.5) (Figure 1).

Subgroup analyses (Table 2) revealed mTTF of 17.9
months for the Dell9 mutation subgroup, 15.8 months
for the L858R mutation subgroup, and 14.3 months for
the uncommon mutation subgroup. The differences in
mTTF between common and uncommon mutations were
not statistically significant. Additionally, no significant
differences in mTTF were observed between patients with
and without brain metastases (p=0.424). Among patients
initiating treatment at doses below 40 mg/day, a trend
toward reduced mTTF was noted (16.1 months compared
to 18.4 months); however, this difference did not reach
statistical significance (p=0.341). Furthermore, there
was no significant difference in mTTF between patients
administered the tolerated dose of 40 mg/day or less (16.1
months vs. 17.5 months, p=0.461)

Actotal of 112 patients experienced failure of first-line
afatinib treatment. Subsequent treatments for afatinib
resistance included palliative care (34.8%), osimertinib
(27.7%), and platinum-based doublet chemotherapy
(23.2%) (Table 3).

Overall surrvival

During a median follow-up of 34.3 months (95% CI:
31.2-37.3), 74 patients (54.8%) died. The mOS was 32.9
months (95% CI: 28.9-37.5) (Figure 2).

Univariate subgroup analyses (Table 4) revealed
that patients who smoked, exhibited poor performance
status (ECOG PS 2-3), and harbored uncommon EGFR
mutations experienced a statistically significant reduction
in OS. Patients initiating treatment with a dose of less than
40 mg had an OS of 32.9 months, compared to 32.4 months
for those starting at 40 mg/day; however, this difference
was not statistically significant (p = 0.512). There was
no statistically significant difference in OS between the
groups with and without brain metastases, at 33.1 and
32.4 months, respectively. The group with uncommon
mutations had a shorter OS compared to those with
common mutations (p = 0.022) and the Del 19 mutation (p
=0.036), but not when compared to the L§58R mutation
group (p = 0.207) (Figure 3).

Multivariate analysis identified current smoking status,
poor performance status (PS 2-3), and uncommon gene
mutations as independent predictors of poor prognosis in
OS (Table 4).

Objective response rate

The overall response rate was 77.8%, with 11.1%
achieving a complete response. The disease control rate
was 94.1%.

Neither the location of mutations nor the presence of
brain metastases influenced the objective response rate.
Patients initiating treatment with a dose of less than 40
mg had a response rate of 71.3%, compared to 89.6% in
those starting treatment at 40 mg, a difference that was
statistically significant (p = 0.014) (Table 5).
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Figure 1. Kaplan—-Meier Curve of the Time-to-Failure Treatment of the Study Population

Adverse events mild, classified as grade 1 or 2. However, the rate of grade

Common adverse effects predominantly affect the skin 3 toxicity was below 10% across all adverse effects, except
and mucous membranes, with diarrhea (55.6%/5.2%),rash ~ for paronychia in the group initiating treatment at 40 mg/
(48.9%/5.2%), and paronychia (40.7%/5.9%) being the = day, which reached 12.5%. The incidence of unwanted
most reported (Table 6). The majority of these effects are  effects was lower in patients starting treatment with a

Table 2. Time to Treatment Failure and Associated Factors in Elderly Patients (>65 Years) Treated with Afatinib

Factors mTTF Univariate analysis (*) Multivariate analysis (**)
p HR (95% CI) p HR (95% CI)

Sex

Male 15.4 0.67 1.00 (reference) 0.671 1.00 (reference)

Female 17.7 0.92 (0.64-1.34) 1.10 (0.72-1.68)
ECOG

PS 0-1 16.3 0.695 1.00 (reference) 0.894 1.00 (reference)

PS2-3 17.8 0.86 (0.40-1.85) 0.95 (0.43-2.10)
Smoking status

Current smoker 14.7 0.134 1.00 (reference) 0.177 1.00 (reference)

Non/former smoker 18.1 0.73 (0.48-1.11) 0.72 (0.45-1.16)
EGFR mutations

Del 19 17.9 0.349° - - -

L858R 15.8 0.876° -

Common mutations 16.8 0.461¢ 1.00 (reference) 0.466 1.00 (reference)

Uncommon mutations 14.3 0.685¢ 1.09 (0.72-1.66)d 1.18 (0.76-1.83)d
Brain metastasis

No 15.9 0.424 1.00 (reference) 0.623 1.00 (reference)

Yes 16.3 1.19 (0.78-1.81) 1.12 (0.72-1.73)
Starting dose

40 mg 18.4 0.341 1.00 (reference) 0.169 1.00 (reference)

<40 mg 16.1 1.21 (0.81-1.79) 1.40 (0.87-2.25)
Tolerated dose

40 mg 17.5 0.461 1.00 (reference) 0.189 1.00 (reference)

<40 mg 16.1 0.85(0.55-1.31) 0.70 (0.41-1.19)

HR, Hazard ratio; CI, Confidence Interval; mTTF, median Time to Treatment Failure; (*), Log-rank test (**) Cox regression multivariate analysis;
4 Del 19 vs. L858R;", L858R vs. uncommon; ¢, Del 19 vs. uncommon; ¢, common mutations vs. uncommon mutations
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Figure 2. Kaplan—Meier Curve of the Overall Survival of the Study Population

Table 3. Subsequent Treatments in Elderly Patients
Following Progression on Afatinib

Treatment Following Resistance to Afatinib N=112
Palliative care 39 (34.8%)
Osimertinib 31 (27.7%)
Doublet platinum chemotherapy 26 (23.2%)
Mono chemotherapy 6 (5.4%)
Unknown 10 (8.9%)
A 100%
_ 75%
E _+ PS0-1:m0S = 33.1 months
% % =+ PS 2-3: m0S = 20.2 months
g Log-rank p = 0.027
26%
0%
0 6 12 18 24 30 36 42 48
Months
PS 0-1
AtRisk 126 124 117 102 74 43 24 10 6
Events 0 1 8 23 34 48 59 66 68
PS>=2

AtRisk 9 7 6 5 4 2 0 0 0
Events 0 2 3 4 5 6 7 7 7

dose of less than 40 mg/day. There were no instances

of interstitial pneumonia, grade 4 toxicity, or treatment-
related mortality recorded.

Discussion

Compared to platinum-based doublet chemotherapy,
Afatinib has significantly improved response rate and
survival outcomes according to results of LUX Lung

100%

75%

=~ Current smoker: mOS = 25.8 months

= Non smoker or ex-smoker: m0S = 25.8 months

Log-rank p = 0.002

Overall Survival
=

Current smoker
AtRisk 37 36 33 25 16 6 3 0 0
Events 0 1 4 12 17 23 25 26 26
Non smoker or ex-smoker

AtRisk 98 95 90 8 62 39 21 10 6
Events 0 2 7 15 22 31 41 47 49

C.
100%
75%
©
% —+ Common mutations: mOS= 35.4 months
@ 50% =+ Uncommon mutations: mOS= 28.4 months
K
TQ Log-rank p = 0.022
(e}
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Months
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uncommon
AtRisk 38 36 33 28 19 10 3 3 1
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Figure 3: Kaplan—Meier Curve of the Overall Survival Stratified by Perfomance Status (A), smoking status (B) and
EGFR mutations (C). Abbreviations: EGFR: Epidermal Growth Factor Receptor
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Table 4. Factors Associated with Overall Survival in Elderly Patients (>65 Years) Treated with Afatinib

Factors mOS (95%CI) Univariate analysis (*) Multivariate analysis (**)
P HR (95% CI) P HR (95% CTI)

Sex

Male 29.3 0.058 1.00 (reference) 0.548 1.00 (reference)

Female 352 0.63 (0.39-1.02) 0.85 (0.50-1.44)
ECOG

PS 0-1 33.1 0.027 1.00 (reference) 0.046 1.00 (reference)

PS 2-3 20.2 2.37 (1.08-5.19) 2.38 (1.02-5.58)
Smoking status

Current smoker 25.8 0.002 1.00 (reference) 0.027 1.00 (reference)

Non/former smoker 34.1 0.47 (0.28-0.77) 0.53 (0.31-0.93)
EGFR mutations

Del 19 354 0.550? - - -

L858R 37.9 0.207° -

Common mutations 35.4 0.036¢ 1.00 (reference) 0.022 1.00 (reference)

Uncommon mutations 28.4 0.022¢ 1.67 (1.03-2.72)d 1.84 (1.09-3.10)¢
Brain metastasis

No 324 0.565 1.00 (reference) 0.487 1.00 (reference)

Yes 33.1 1.17 (0.68-2.00) 1.22 (0.69-2.16)
Starting dose

40 mg 32.4 0.512 1.00 (reference) 0.483 1.00 (reference)

<40 mg 329 1.17 (0.73-1.89) 1.22 (0.70-2.13)
Tolerated dose

40 mg 33.4 0.78 1.00 (reference) 0.692 1.00 (reference)

<40 mg 329 1.08 (0.63-1.84) 0.88 (0.46-1.69)

HR, Hazard ratio; CI, Confidence Interval; mOS, median Overall Survival; (*), Log-rank test; (**), Cox regression multivariate analysis; ¢, Del 19
vs. L858R; ®, L858R vs. uncommon; ¢, Del 19 vs. uncommon; ¢, common mutations vs. uncommon mutations

Table 5. Factors Associated with Overall Response Rate
in Elderly Patients (>65 Years) Treated with Afatinib

Characteristic ORR! p-value?
Sex
Male 61 (79.2%) 0.642
Female 44 (75.9%)
ECOG
PS 0-1 100 (79.4%) 0.11
PS 2-3 5 (55.6%)

Smoking status
Current smoker
Non/former smoker

Brain metastasis
Yes
No

EGFR mutations
Del 19
L858R

Uncommon mutations

Starting dose
40 mg
<40 mg

29 (784%) 0918
76 (77.6%)
81(79.4%)  0.422
24 (72.7%)
49 (86.0%)  0.137
28 (70.0%)
28 (73.7%)
43(89.6%)  0.014

62 (71.3%)

ORR, Overall Response Rate; 'n (%), *Pearson's Chi-squared test;

Fisher's exact test
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3 and 6 with ORR of 56% and 66,9%, respectively;
mPFS of 11 and 11.1 months, respectively [4, 5]. In the
analysis of OS, although there is no significant difference
between afatinib and chemotherapy arms due to the
cross-over [13], benefits on efficacy and tolerability
established Afatinib as preferred treatment of choice in
advance NSCLC harboring EGFR mutation. In clinical
setting, real world evidence has revealed the treatment
effectiveness of Afatinib with results of mPFS even higher
than those in RCT. In a multi-center real world study in
Malaysia, mPFS of 14.2 months was reported (95% CI,
11.85-16.55 months) [14]. Additionally, another study
revealed outcome of mPFS was 14.1 months [15].

Our previous retrospective study with 343 EGFR
mutant NSCLC patients across nine centers in Vietnam
has showed encouraging efficacy and safety of Afatinib
with ORR of 78.1% and mTTF 16.7 months. Majority of
reported adverse events related to skin and mucous and
was well managed [7].

In elderly patients, several RCTs revealed the treatment
outcome and safety of those who received afatinib 40mg
once daily. In LUX Lung 3 and 6, subgroup of older
adults (age > 65) had mPFS of 11.3 and 13.7 months,
respectively. In LUX Lung 7, patients with age of 75 or
older had improved treatment outcome with mPFS and
mOS of 14.7 and 27.9 months, respectively. No new safety
signal was identified [8]. Consequently, with starting



Table 6. Most Common Treatment-Related Adverse Events
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All patients * Starting dose 40 mg Starting dose <30 mg® p value

(CTCAE grade) n=135 (100%) n=48(100%) n=87 (100%)
Rash

Any grade 66 (48.9%) 20 (41.7%) 46 (52.9%) 0.212¢

>G3 7 (5.2%) 3 (6.3%) 4 (4.6%) 0.699¢
Dry skin

Any grade 20 (14.8%) 8 (16.7%) 12 (13.8%) 0.653¢

>G3 0 0 0 -
Paronychia

Any grade 55 (40.7%) 24 (50.0%) 31 (35.6%) 0.104¢

>G3 8 (5.9%) 6 (12.5%) 2 (2.3%) 0.024¢
Diarrhea

Any grade 75 (55.6%) 29 (60.4%) 46 (52.9%) 0.399¢

>G3 7 (5.2%) 4 (8.3%) 3 (3.4%) 0.246¢
Stomatitis

Any grade 35 (25.9%) 17 (35.4%) 18 (20.7%) 0.062¢

>G3 3 (2.2%) 2 (4.2%) 1(1.1%) 0.288¢
GOT/GPT increase

Any grade 13 (9.6%) 6 (12.5%) 7 (8.0%) 0.543¢

>G3 0 0 (0.0%) 0 -

CTCAE, Common Terminology Criteria for Adverse Events; ®, There was no grade 4 adverse event (%);°, only 3 patients with a starting dose of

20 mg; ¢, Chi-square test; ¢, Fisher’s exact test

dose of 40mg once daily in RCTs, compared to mPFS
of overall population, afatinib-treated elderly population
generally has non-inferior treatment benefit [4, 8, 5].
However, with characteristics of performance status and
comorbidities, older patients often experienced dose
adjustment in clinical practice to improve tolerability.
Furthermore, afatinib dose adjustment is quite common in
both RCTs and real world clinical studies. In LUX Lung 3,
dose reductions occurred in 53.3% of patients with 86.1%
within the first six months. The dose reduction contributed
to the alleviation of afatinib-related adverse event without
compromising the treatment outcome with mPFS of 11.3
months, relative to mPFS of 11 months in subgroup who
dose did not reduce [16]. In Realgido, patients who had
initiated dose of >40 mg OD and dose reduce within the
first 6 month, initiated dose of >40 mg and no dose reduce,
initiated dose of <30mg had mTTF of 19.5, 17.4, and
19.4 months, respectively, with no significant between-
group difference. As a result, starting dose of <40mg,
and tolerability-guided dose adjustment within the first
six months did not negatively impact the clinical benefits
of afatinib in the real world setting of 13 countries in the
study whereases significantly improve safety profile with
declined adverse events of grade 3 or 4 [17]. In this study,
the data of 135 patients aging 65 or older was analyzed
to investigate the effectiveness and tolerability of afatinib
in the first-line treatment of EGFR mutant NSCLC. In
detail, average age of the subgroup was 71.2 £ 5.3 years
and 32.1% had comorbidities, including cardiovascular
disease, diabetes, chronic obstructive pulmonary disease
and hepatitis. Prevalance of brain metasteses was 24.4%
while Del 19, L858R, and uncommon mutations accounted
for 42.2%, 29.6%, and 28.1%, respectively. In our study,

the dose of afatinib was flexibly selected to initiate the
treatment and adjusted based on patient’s tolerability.
Majority of patients had starting dose of <40mg once
daily (64.4%), and maintenance dose of 30mg once daily
(74.4%). With the median follow-up of 30.4 month, mTTF
and ORR were 16.3 months and 77.8%, respectively. The
result was similar to the previously reported outcome
of overall population, which were 16.7 months and
78.1%, respectively [7]. Upon progression with Afatinib,
patients were subsequently treated with Osimertinib or
chemotherapy (single-agent or doublet) with or without
immunotherapy, and 34.8% of patient population received
best supportive care because of frailty or patient’s
preference. In real-world situations, comparing the rate of
osimertinib treatment after progression on afatinib across
studies is challenging, especially in Vietnam, where both
T790M testing and osimertinib are not reimbursed. This
gap is a shared limitation in various real-world research
contexts. For instance, studies from South Korea and
Taiwan reveal that T790M testing rates are 68% and 62%,
respectively, reflecting significant regional disparities in
accessibility and support [ 18]. With the median follow-up
of 34.3 months, mOS was 32.9 months (95%CI: 28.9-
37.5). On the safety profile, adverse events were generally
mild, grade 1 or 2, and associated with skin and mucosa.
The result from our study again echoed the findings of
LUX Lung 3, 6, and 7, on the efficacy and tolerability
of afatinib in elderly patient [8]. Additionally, real world
studies demonstrated encouraging clinical benefis of
Afatinib in the patient subset. As in GIDEON study,
mPFS, ORR, and mOS were 17.2 monhts, 72.0%, and 30.4
months, respectively in patients aging > 70 years, which
is comparable with our result [19]. Another study from
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the Yen-Ting Chen et al. reported mTTF and OS of 12.2
va 23.8 months, respectively, in the subset of elderly who
aged 65 or older, which were not significantly different
from the outcome of younger patients [20]. Similar to
our data, adverse events in the older subgroup primarily
were related to skin or mucosa and in grade of 1 or 2 [20].

Subgroup analysis illustrated that clinical benefits of
afatinib were consistent regardless of brain metastases
status, with mTTF of 16.3 vs 15.9 months (p=0.42) and
mOS of 33.1 vs 32.4 months (p=0.56) in patients with
or without baseline brain involvement, respectively.
In addition to the result of RCTs, real world data have
provided evidence to support the role of afatinib as a
treatment of choice for patients with brain metastases.
A study from Hyun Ae Jung et al. in Korea reported
intracranial response rate and CNS progression-free
survival 1a 67.0% and 24.70 months (95% CI: 19.84-33.15
months), respectively [21]. In our study, there was a
high proportion of uncommon mutations, accounting for
28.1% of study population, since afatinib is considered
as preferred treatment option in this patient subset in
Vietnam. In comparison with common mutations, patients
harboring uncommon mutations had significantly inferior
mOS in both univariate and multivariate analysis, but not
ORR and mTTF. However, the outcomes of this patient
subset were still considered encouraging with ORR,
mTTF and mOS of 73.7%, 14.3 months and 28.4 months,
respectively. Consequently, in elderly patients with
uncommon mutations, Afatinib remained the preferred
treatment of choice in the first-line setting.

As key issues of elderly patients, tolerability and
risk-benefit ratio of starting dose selection and dose
modification during treatment were topics of intensive
research. In a real world study of Yen-Ting Chen et al,
there is not staticially significant difference in incidence
of grade 3 or higher adverse events between patients aging
>65 and <65 years as treated with afatinib [20]. In elderly
patients with age >70 years in GEDION study (Wolfgang
M. Brueckl et al.), the rate of dose reduction was 57.6%.
Additionally, 57.1% of subgroup with age >70 years and
initial dose of afatinib 30mg/ngay had dose reduction to
20mg once daily. In spite of dose adjustment, grade 3 or
higher adverse events still occured in 34.8% of patients with
age >70 years [19]. In our study, 64.4% had starting dose
of <40mg once daily and 75.6% were on the maintenance
dose of <40mg once daily. On tolerability, majority of
adverse events were grade 1 or 2 in severity. Less than
5% of study population experienced severe adverse evets,
grade 3 or higher. Moreover, patients receiving starting
doses of <40mg once daily had a declined rate of adverse
events relative to those on the standard starting dose,
with the significant difference in the incidence of grade
3 paronychia (p=0.024). On effectiveness, independent
of starting dose or maintenace dose of 40mg or < 40mg
once daily, there is no sigfinicant difference in mPFS and
mOS while patients receiving the starting dose of 40mg
once daily had superior objective response rate to those
initiating the treatment with the lower dose (89.6% vs
71.3%, p=0.014). The result is similar to reported survival
outcomes according to different starting dose levels or
dose adjustment status in RCTs and real world studies.
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In detail, the finding generally revealed that starting
dose selection and dose adjustment in treatment did not
compromise the survival benefits of afatinib [16, 17, 22,
23]. Our univariate and multivariate analysis indicated that
several factors associated with inferior survival outcome
included poor performance status and smoking status in
addition to uncommon mutations.

In conclusion, multicenter real-world data from
Vietnamese patients reaffirm the effectiveness of first-
line Afatinib treatment in elderly patients with advanced
NSCLC harboring EGFR mutations. In this practical
setting, the efficacy of Afatinib was evident across various
patient subgroups, including those with or without brain
metastases, those with both common and uncommon
mutations, and patients receiving different initial doses.
Adverse events, primarily of grade 1-2 affecting the skin
and mucous membranes, were well-known and could be
effectively managed. Furthermore, multivariate analyses
identified uncommon mutations, a poor performance status
(PS score >2), and current smoking as adverse prognostic
factors for OS.

Author Contribution Statement

Anh Tu Do: Conceptualization, Methodology, Writing
- Original Draft, Writing - Review & Editing, Project
administration. Hoa Thai Thi Nguyen: Conceptualization,
Methodology, Writing - Original Draft, Writing - Review
& Editing, Supervision. Phuong Cam Pham: Methodology,
Investigation, Resources, Writing - Review & Editing.
Tuan Khoi Nguyen: Investigation, Resources. Thi
Anh Thu Hoang: Investigation, Resources. Tuan Anh
Le: Investigation, Resources. Dinh Thy Hao Vuong:
Investigation, Resources. Dac Nhan Tam Nguyen:
Investigation, Resources. Van Khiem Dang: Investigation,
Resources. Thi Oanh Nguyen: Investigation, Resources.
Van Luan Pham: Investigation, Resources. Minh Hai
Nguyen: Investigation, Resources. Thi Huyen Trang Vo:
Investigation, Resources. Khoa Trong Mai: Investigation,
Resources. Hung Kien Do: Investigation, Resources. Thanh
Ha Vu: Investigation, Resources. Thi Thuy Hang Nguyen:
Investigation, Resources. Thai Van Pham: Investigation,
Resources. Le Huy Trinh: Investigation, Resources.
Hoang Gia Nguyen: Investigation, Resources. Cong
Minh Truong: Software, Formal analysis, Visualization,
Writing - Review & Editing. Tran Minh Chau Pham:
Investigation, Resources.

Acknowledgements

Scientific Approval/Student Thesis

The Human Research Ethics Committee of Bach
Mai Hospital in Hanoi, Vietnam, approved this study
(Approval Number: 916/BM-HPDD). This research is
not part of an approved student thesis.

Ethical Declaration

The Human Research Ethics Committee of the Bach
Mai Hospital in Hanoi, Vietnam approved this study.
The Human Research Ethics Committee of the Bach
Mai Hospital has waived the informed consent for the



study due to its retrospective nature and the absence of
patient safety concerns. In addition, patient records were
anonymized and de-identified before undergoing analysis.

Data Availability

The de-linked and anonymized datasets used and/or
analyzed during the current study are available from the
corresponding author on reasonable request.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global cancer statistics 2020: Globocan
estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-
49. https://doi.org/10.3322/caac.21660.

2. Dang AH, Tran VU, Tran TT, Thi Pham HA, Le DT, Nguyen
L, et al. Actionable mutation profiles of non-small cell
lung cancer patients from vietnamese population. Sci Rep.
2020;10(1):2707. https://doi.org/10.1038/s41598-020-
59744-3.

3. Shi Y, Au JS, Thongprasert S, Srinivasan S, Tsai CM, Khoa
MT, et al. A prospective, molecular epidemiology study of
egfr mutations in asian patients with advanced non-small-
cell lung cancer of adenocarcinoma histology (pioneer). J
Thorac Oncol. 2014;9(2):154-62. https://doi.org/10.1097/
JT0O.0000000000000033.

4. Sequist LV, Yang JC, Yamamoto N, O’Byrne K, Hirsh V,
Mok T, et al. Phase iii study of afatinib or cisplatin plus
pemetrexed in patients with metastatic lung adenocarcinoma
with egfr mutations. J Clin Oncol. 2013;31(27):3327-34.
https://doi.org/10.1200/JC0O.2012.44.2806.

5.WuYL, Zhou C, Hu CP, Feng J, Lu S, Huang Y, et al. Afatinib
versus cisplatin plus gemcitabine for first-line treatment of
asian patients with advanced non-small-cell lung cancer
harbouring egfr mutations (lux-lung 6): An open-label,
randomised phase 3 trial. Lancet Oncol. 2014;15(2):213-22.
https://doi.org/10.1016/S1470-2045(13)70604-1.

6. Vu TH, Nguyen HTT, Dao LK, Duong CK, Nguyen CV,
Doan TT, et al. Effectiveness and tolerability of first-line
afatinib for advanced egfr-mutant non-small cell lung cancer
in vietnam. Asian Pac J Cancer Prev. 2021;22(5):1581-90.
https://doi.org/10.31557/APJCP.2021.22.5.158]1.

7. Pham CP, Nguyen TTH, Do AT, Nguyen TK, Hoang TAT,
Le TA, et al. A real-world cohort study of first-line afatinib
in patients with egfr-mutant advanced non-small cell lung
cancer in vietnam. BMC Cancer. 2024;24(1):176. https://
doi.org/10.1186/s12885-024-11891-w.

8. Wu YL, Sequist LV, Tan EH, Geater SL, Orlov S, Zhang L,
et al. Afatinib as first-line treatment of older patients with
egfr mutation-positive non-small-cell lung cancer: Subgroup
analyses of the lux-lung 3, lux-lung 6, and lux-lung 7 trials.
Clinical lung cancer. 2018;19(4):e465-e79. https://doi.
org/10.1016/.c11c.2018.03.009.

9. Hung LJ, Hsu PC, Yang CT, Kuo CS, Chang JW, Huang CY,
et al. Effectiveness and safety of afatinib, gefitinib, and
erlotinib for treatment-naive elderly patients with epidermal
growth factor receptor-mutated advanced non-small-cell
lung cancer: A multi-institute retrospective study. Aging.
2024;16(1):550-67. https://doi.org/10.18632/aging.205395.

10. Amin MB, Greene FL, Edge SB, Compton CC, Gershenwald
JE, Brookland RK, et al. The eighth edition ajcc cancer
staging manual: Continuing to build a bridge from a
population-based to a more “personalized” approach to
cancer staging. CA Cancer J Clin. 2017;67(2):93-9. https://
doi.org/10.3322/caac.21388.

DOI:10.31557/APJCP.2024.25.10.3567
Afatinib in Elderly NSCLC Patients

11. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH,
Sargent D, Ford R, et al. New response evaluation criteria
in solid tumours: Revised recist guideline (version 1.1).
Eur J Cancer. 2009;45(2):228-47. https://doi.org/10.1016/].
€jca.2008.10.026.

12. National Cancer Institute(U.S.). Common terminology
criteria for adverse events: (ctcae). 2010. Available
from:https://doi.org/http://evs.nci.nih.gov/ftpl/CTCAE/
CTCAE 4.03 2010-06-14 QuickReference 5x7.pdf.

13.Yang JC, Wu YL, Schuler M, Sebastian M, Popat S, Yamamoto
N, et al. Afatinib versus cisplatin-based chemotherapy for
egfr mutation-positive lung adenocarcinoma (lux-lung 3
and lux-lung 6): Analysis of overall survival data from two
randomised, phase 3 trials. Lancet Oncol. 2015;16(2):141-
51. https://doi.org/10.1016/S1470-2045(14)71173-8.

14. Ho GF, Chai CS, Alip A, Wahid MIA, Abdullah MM, Foo
YC, et al. Real-world experience of first-line afatinib in
patients with egfr-mutant advanced nsclc: A multicenter
observational study. BMC Cancer. 2019;19(1):896. https://
doi.org/10.1186/s12885-019-6107-1.

15. Igawa S, Ono T, Kasajima M, Kusuhara S, Otani S, Fukui
T, et al. Real-world assessment of afatinib for patients with
egfr-positive non-small cell lung cancer. Investigational
new drugs. 2020;38(6):1906-14. https://doi.org/10.1007/
$10637-020-00948-9.

16. Yang JC, Sequist LV, Zhou C, Schuler M, Geater SL, Mok
T, et al. Effect of dose adjustment on the safety and efficacy
of afatinib for egfr mutation-positive lung adenocarcinoma:
Post hoc analyses of the randomized lux-lung 3 and 6 trials.
Ann Oncol. 2016;27(11):2103-10. https://doi.org/10.1093/
annonc/mdw322.

17. Halmos B, Tan EH, Soo RA, Cadranel J, Lee MK, Foucher
P, et al. Impact of afatinib dose modification on safety and
effectiveness in patients with egfr mutation-positive advanced
nsclc: Results from a global real-world study (realgido).
Lung cancer (Amsterdam, Netherlands). 2019;127:103-11.
https://doi.org/10.1016/j.lungcan.2018.10.028.

18. Hung J-Y, Chang G-C, Yoo S, Yang S-H, Davis K, Nagar
S, et al. Real-world treatment patterns in patients with egfr
mutation-positive nsclc receiving a first-line, first- or second-
generation egfr tyrosine kinase inhibitor in south korea and
taiwan. Asian Pac J Cancer Biol. 2021;6:123-32. https://doi.
org/10.31557/apjcb.2021.6.2.123-132.

19. Brueckl WM, Reck M, Schafer H, Neben K, Griesinger F,
Rawluk J, et al. Older patients with egfr mutation-positive
non-small cell lung cancer treated with afatinib in clinical
practice: A subset analysis of the non-interventional gideon
study. J Geriatr Oncol. 2023;14(1):101394. https://doi.
org/10.1016/j.jg0.2022.10.009.

20. Yen-Ting C, Chia-Te Y, Wen-Jui W, Sheng-Hsiung Y. Afatinib
as first-line treatment in elderly patients with egfr-mutant
non-small cell lung cancer: Real-world data analysis. Int
J Gerontol. 2022;16(3):266-70. https://doi.org/10.6890/
1JGE.202207_16(3).0019.

21. Jung HA, Hong MH, Lee HW, Lee KH, Kim IH, Min Y/,
et al. Totality outcome of afatinib sequential treatment in
patients with egfr mutation-positive non-small cell lung
cancer in south korea (toast): Korean cancer study group
(kesg) lu-19-22. Transl Lung Cancer Res. 2022;11(7):1369-
79. https://doi.org/10.21037/tlcr-22-79.

22. Liang SK, Hsieh MS, Lee MR, Keng LT, Ko JC, Shih JY.
Real-world experience of afatinib as a first-line therapy
for advanced egfr mutation-positive lung adenocarcinoma.
Oncotarget. 2017;8(52):90430-43. https://doi.org/10.18632/
oncotarget.19563.

23. Wang S, Xing P, Yang K, Hao X, Ma D, Mu Y, et al. Efficacy
and safety of afatinib in a chinese population with advanced

Asian Pacific Journal of Cancer Prevention, Vol 25 3575



Anh Tu Do et al
lung adenocarcinoma with sensitive egfr mutations. Thorac

Cancer. 2019;10(6):1461-8. https://doi.org/10.1111/1759-
7714.13095.

Golel

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.

3576 4sian Pacific Journal of Cancer Prevention, Vol 25



