
Copyright © 2025 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1226-3303
eISSN 2005-6648

http://www.kjim.org

ORIGINAL ARTICLE

Korean J Intern Med 2025;40:626-633
https://doi.org/10.3904/kjim.2024.269

Efficacy and safety of first-line afatinib in older 
patients with advanced EGFR-mutated non-small 
cell lung cancer 
Mi-Hyun Kim1,2,3, Hayoung Seong2,3, Soo Han Kim2,3, Min Ki Lee1,2, Insu Kim4, Kyung Soo Hong5,6, June Hong Ahn5,6, 
and Jung Seop Eom1,2,3

1Department of Internal Medicine, Pusan National University School of Medicine, Busan; 2Department of Internal Medicine, Pusan National 
University Hospital, Busan; 3Biomedical Research Institute, Pusan National University Hospital, Busan; 4Department of Internal Medicine, College 
of Medicine, Dong-A University, Busan; 5Division of Pulmonology and Allergy, Department of Internal Medicine, Yeungnam University Medical 
Center, Daegu; 6Department of Internal Medicine, College of Medicine, Yeungnam University, Daegu, Korea

Background/Aims: This study investigated the efficacy and safety of first-line afatinib treatment in older patients with epi-
dermal growth factor receptor (EGFR)-mutated non-small cell lung cancer (NSCLC).
Methods: This retrospective, multicenter, observational cohort study included 103 patients aged ≥ 75 years who were treat-
ed with first-line afatinib for EGFR-mutated NSCLC. The primary outcome was time-on-treatment (TOT).
Results: The median TOT of patients was 13.6 months (95% confidence interval 11.0–16.2). Ninety-two patients (89.3%) 
required dose modification. Dose reduction was significantly more frequent in the 40 mg starting dose group than in the 30 
mg group (93.1% vs. 68.8%, p = 0.004). The most common grade 3 or worse adverse events (AEs) were diarrhea (n = 16, 
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Conclusion
This study demonstrated the efficacy of first-line afatinib treatment for EGFR-mutant NSCLC in older patients. However, 
the frequency of dose modification was higher in this population, despite the similar frequency and safety profiles of AEs 
reported in other studies. A 30 mg starting dose of afatinib and pre-defined dose adjustment may be good strategies for 
this population. Post-tyrosine kinase inhibitor management, such as tissue re-biopsy and platinum-based chemotherapy, 
tended to be underprescribed in this age group.
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INTRODUCTION

Population aging is increasing more rapidly than in the past. 
According to the World Health Organization, the proportion 
of the world’s population aged > 60 years will nearly double 
from 12% to 22% between 2015 and 2050 [1]. In South 
Korea, lung cancer ranks third after thyroid and colorec-
tal cancers; however, it is the most prevalent cancer type 
among individuals aged ≥ 65 years [2]. Moreover, 66.4% of 
patients newly diagnosed with lung cancer are aged ≥ 65 
years in South Korea, which is consistent with global data 
[2,3].

Osimertinib, a third-generation epidermal growth factor 
receptor (EGFR) tyrosine kinase inhibitor (TKI), has been 
the preferred treatment regimen for advanced EGFR-mu-
tant non-small cell lung cancer (NSCLC) since the FLAU-
RA trial [4]. However, several first- and second-generation 
EGFR-TKIs, including afatinib, continue to be used as the 
first-line standard of care for many patients [5,6]. In addi-
tion, afatinib is the preferred option for uncommon EGFR 
mutations, such as S768I, L861Q, and G719X [6].

Afatinib, an irreversible ErbB family blocker used as a sec-
ond-generation EGFR TKI, has been approved for its effica-
cy in pivotal clinical trials of the LUX-Lung series [7-9]. The 
most common treatment-related adverse events (AEs) ob-
served with afatinib include diarrhea, rash/acne, stomatitis/
mucositis, and paronychia. Due to its irreversible binding to 
the EGFR, the rate of AEs for all grade AEs of afatinib is 
generally higher than that of first-generation EGFR TKIs [5]. 
Dose adjustments were recommended based on predefined 
tolerability criteria. A post-hoc analysis in the phase III LUX-
Lung 3 trial showed that dose reductions occurred in 53% 

(122/229) of patients and the majority (86%) within the first 
six months of treatment [8,10]. Dose reduction tends to be 
more common in female patients, older patients, patients 
of Eastern Asian ethnicity, and patients with lower body 
weight [11]. 

The number of older patients is increasing; however, no 
prospective EGFR-TKI trials have been conducted specifi-
cally in older patients. Therefore, subgroup analyses from 
prospective studies and extensive real-world data relative 
to this population are required. In this study, we investigat-
ed the efficacy and safety of first-line afatinib treatment in 
older patients with advanced EGFR-mutated NSCLC using 
real-world data.

METHODS

Study design and patient selection
This retrospective multicenter observational cohort study 
was conducted at three medical centers in South Korea. 
Electronic medical records from January 2014 to June 2022 
of patients who met the following inclusion criteria were re-
viewed: (i) age ≥ 75 years with EGFR-mutant advanced-stage 
NSCLC and (ii) treatment with first-line afatinib. Advanced 
stages were defined as recurrent or inoperable stage III or 
IV disease based on the 8th Edition of the American Joint 
Committee on Cancer staging system.

This study was approved by the Institutional Review Board 
(IRB) of Pusan National University Hospital (IRB no. 2307-
001-128) and was conducted following the principles of the 
Declaration of Helsinki. The requirement for informed con-
sent was waived by the IRB of the Pusan National University 

54%), acneiform rash (n = 4, 14.3%), and stomatitis (n = 4, 14.3%). Grade 3 or worse AEs led to dose modification in 23 of 
28 patients (82.1%) and permanent discontinuation of therapy in five of 28 patients (17.9%). On disease progression, tissue 
re-biopsy was performed in 18 of 74 patients (24.3%). Thirty-four patients (45.9%) received subsequent chemotherapy; of 
these, most patients (n = 21, 61.8%) received pemetrexed monotherapy.
Conclusions: This study demonstrated the efficacy of first-line afatinib treatment for EGFR-mutant NSCLC in older patients. 
However, despite similar safety profiles and frequencies of AEs reported in previous studies, the frequency of dose modifi-
cations was higher in this population. A 30 mg starting dose of afatinib and a predefined dose adjustment may be suitable 
strategies for this population. Post-tyrosine kinase inhibitor management, such as tissue re-biopsy and platinum-based che-
motherapy, tended to be underprescribed in this age group.
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Hospital because of the retrospective nature of the study 
and because the analysis used anonymous clinical data.

Outcomes
The primary outcome was time-on-treatment (TOT). TOT 
was defined as the time from the first afatinib dose to the 
last dose. Secondary outcomes included overall response 
rate (ORR), disease control rate (DCR), progression-free sur-
vival (PFS), and overall survival (OS). Response and progres-
sion were evaluated using the Response Evaluation Criteria 
in Solid Tumors (RECIST) guidelines (version 1.1). PFS was 
calculated from the start of the first-line afatinib therapy 
to disease progression according to the RECIST guidelines 
(version 1.1) by the treating physician or death, whichever 
occurred earlier. OS was defined as the time from the initi-
ation of first-line afatinib therapy to death from any cause.

The safety data were descriptively analyzed. The incidence 
and severity of AEs, according to the Common Terminolo-
gy Criteria for Adverse Events (version 6.0), when available, 

were summarized and displayed as numbers and percentag-
es. For patients who underwent afatinib dose modifications, 
the frequency and severity of common AEs before and after 
dose modifications were analyzed.

Statistical analysis 
Categorical variables were analyzed using the χ2 test, Fish-
er’s exact test, or linear association test, as appropriate. 
Continuous variables were analyzed using the indepen-
dent two-sample t-test, Mann–Whitney U test, or Wilcoxon 
signed-rank test. All time-to-event data relative to TOT, PFS, 
and OS were estimated using the Kaplan–Meier method, 
and the median and two-sided 95% confidence intervals 
(CIs) were calculated. All tests were two-sided, and statisti-
cal significance was set at p < 0.05. Statistical analyses were 
performed using SPSS version 26.0 (IBM Corp., Armonk, 
NY, USA).

Table 1. Patient characteristics (n = 103)

Characteristic Value
40 mg starting dose 

(n = 87)
30 mg starting dose 

(n = 16)
p value

Age (yr) 80 (75–91) 81 (75–91) 79 (76–86) 0.219

Sex, female 57 (55.3) 47 (54.0) 10 (62.5) 0.594

Never smoker 64 (62.1) 54 (62.1) 10 (62.5) 0.941

ECOG PS 0-1 89 (86.4) 74 (85.1) 15 (93.8) 0.317

Histology 0.682

Adenocarcinoma 99 (96.1) 83 (95.4) 16 (100.0)

Squamous cell carcinoma 3 (2.9) 3 (3.4) 0 (0.0)

Non-small cell lung cancer,  
not otherwise specified

1 (1.0) 1 (1.1) 0 (0.0)

Stage 0.093

III 14 (13.6) 13 (15.0) 0 (0.0)

IV 89 (86.4) 73 (83.9) 16 (100.0)

Initial EGFR mutation type 0.857

19del 45 (43.7) 37 (42.5) 8 (50.0)

L858R 51 (49.5) 44 (50.6) 7 (43.8)

Othersa) 7 (6.8) 6 (6.9) 1 (6.3)

Initial brain metastasis 33 (32.0) 28 (32.2) 5 (31.3) 0.397

Number of distant metastasis 1 (0–7) 1 (0–7) 2 (1–6) 0.226

Values are presented as median (range) or number (%).
ECOG PS 0-1, Eastern Cooperative Oncology Group Performance Status; EGFR, epidermal growth factor receptor.
a)Others: G719X (n = 3), exon 20 insertion (n = 1), S768I (n = 1), exon 20 V744M (n = 1), and G719C+S768I (n = 1).
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RESULTS

Patient and afatinib treatment characteristics
A total of 103 older patients with advanced-stage EG-
FR-mutated NSCLC were enrolled in this study. The baseline 
characteristics of the study participants are summarized in 
Table 1. The median age was 80 years (75–91 years), and 57 
patients (55.3%) were female. The L858R variant was the 
most common EGFR mutation (n = 51, 49.5%).

The characteristics of afatinib treatment are shown in  
Table 2. A 40 mg or 30 mg starting dose of afatinib was 
allowed per the Korean National Health Insurance Service. In 
our study, most patients (n = 87, 84.5%) received a starting 
dose of afatinib of 40 mg. Baseline characteristics did not 
differ significantly according to the afatinib starting dose 
(Table 1). However, the frequency of dose reduction was 
significantly higher in the 40 mg starting dose group than in 
the 30 mg group (93.1% vs. 68.8%, p = 0.004). Fifty-three 
patients (51.5%) received a final afatinib dose of 20 mg/d, 
and 38 patients (36.9%) received 30 mg/d.

Efficacy outcomes
The median TOT of the patients was 13.6 months (95% CI 

Table 2. Afatinib exposure 

Characteristic Value (n = 103)

Initial dose

40 mg 87 (84.5)

30 mg 16 (15.5)

Dose reduction frequency 92 (89.3)

Final dose

40 mg 6 (5.8)

30 mg 38 (36.9)

20 mg 53 (51.5)

20 mg every other day 4 (3.9)

Permanent stop 2 (1.9)

Reason for stop of afatinib (n = 84)

Disease progression 52 (61.9)

Adverse events 9 (10.7)

Patient’s wish 3 (3.6)

Follow-up loss 6 (7.1)

Othera) 14 (16.7)

Values are presented as number (%).
a)Other: poor performance status (n = 5), diseases other than 
lung cancer (n = 3), and death from causes other than lung 
cancer (n = 6). 

Figure 1. Survival outcomes of all patients according to the afatinib starting dose. Time-on-treatment (A), progression-free survival (B), 
overall survival (C).
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11.0–16.2). No significant differences in efficacy outcomes 
were observed according to the starting dose of afatinib 
(Fig. 1). TOT was longer in patients with a 19del mutation 
(21.0 months, 95% CI 13.5–28.5) than in patients with an 
L858R mutation (13.6 months, 95% CI 11.9–15.3) or oth-
er mutations (8.3 months, 95% CI 12.9–13.7) (p = 0.001). 
The median PFS and OS of the study population were 15.7 
(95% CI 11.2–20.2) and 35.5 months (95% CI 26.9–44.1), 
respectively. ORR and DCR were 59.2% and 94.2%, respec-
tively. 

Safety outcomes 
The safety data for all 103 patients are summarized in  

Table 3. Treatment-related AEs of any grade were report-
ed in 100 patients (97.0%). The most common AEs were 
diarrhea (n = 57, 57.0%), acneiform rash (n = 44, 44.0%), 
stomatitis (n = 36, 36.0%), and paronychia (n = 20, 20.0%). 
Grade 3 or worse AEs were reported in 28 patients (27.2%) 
and included diarrhea (n = 16, 54%), acneiform rash  
(n = 4, 14.3%), and stomatitis (n = 4, 14.3%). Grade 3 or 
worse AEs led to a dose modification (dose interruption, 
dose reduction, or both) in 23 of 28 patients (82.1%) and 
permanent discontinuation of therapy in five of 28 patients 
(17.9%). After dose modification or permanent discontinu-
ation of afatinib, most grade 3 or worse AEs recovered to 
grades 1 (n = 19) and 2 (n = 5), respectively.

Dose modification impact 
Ninety-two patients (89.3%) required dose modification. 
Among them, 47 required a second dose reduction, and 10 
required an additional third dose reduction.

In the dose reduction group, the ORR and DCR were 62.0% 
and 95.7%, respectively. In the non-dose reduction group, 
the ORR and DCR were 36.4% and 81.8%, respectively, 
with no statistical significance (p = 0.118 and p = 0.123, 
respectively). Moreover, the median TOT was 13.6 months 
(95% CI 10.6–16.6) in the dose-reduction group and 9.5 
months (95% CI 0.0–21.0) in the non-dose reduction group  
(p = 0.840, Fig. 2). 

Table 3. Adverse events 

Adverse event
Any grade
 (n=100)

Grade 3 or worse
(n=28)

Acneiform rash 44 (44.0) 4 (14.3)

Stomatitis 36 (36.0) 4 (14.3)

Paronychia 20 (20.0) 1 (3.6)

Dry skin 3 (3.0) 1 (3.6)

Pruritus 10 (10.0) 0 (0.0)

Diarrhea 57 (57.0) 16 (57.1)

Nausea, vomiting 9 (9.0) 1 (3.6)

Fatigue 4 (4.0) 0 (0.0)

Interstitial lung disease 0 (0.0) 0 (0.0)

Increased AST/ALT 3 (3.0) 1 (3.6)

Acute kidney injury 4 (4.0) 1 (3.6)

Ileus 1 (1.0) 1 (3.6)

Values are presented as number (%).
AST/ALT, aspartate aminotransferase/alanine aminotransfer-
ase.

Figure 2. Time-of-treatment stratified by dose reduction in all 
patients.
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Table 4. Re-biopsy epidermal growth factor receptor test 

results (n = 49)

Tissue
(n = 18)

Blood
(n = 29)

Pleural effusion
(n = 2)

Only sensitive 11 (61.1) 13 (44.8) 1 (50.0)

Sensitive/T790M 6 (33.3) 3 (10.3) 0 (0.0)

Not detected 1 (5.6) 13 (44.8) 1 (50.0)

Values are presented as number (%).

Table 5. Second-line agents (n = 34)

Agent Value 

Pemetrexed monotherapy 21 (61.8)

Pemetrexed-platinum 2 (5.9)

Gemcitabine-platinum 2 (5.9)

Osimertinib 7 (20.6)

Lazertinib 2 (5.9)

Values are presented as number (%).
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Rebiopsy and subsequent treatment 
Seventy-four patients (71.8%) experienced disease pro-
gression during the study period. The re-biopsy results are 
shown in Table 4. Re-biopsy, including liquid biopsy, was 
performed in 49 samples from 43 of 74 patients (58.1%): 
18 tissue samples (36.7%), 29 blood samples (59.2%), and 
2 pleural fluid samples (4.1%). Six patients underwent EGFR 
tests in both tissue and blood samples. The T790M muta-
tion was confirmed in nine patients (20.9%): six from tis-
sues and three from blood samples.

Thirty-four patients (45.9%) received chemotherapy. The 
second-line agents used are summarized in Table 5. Most 
patients (n = 21, 61.8%) received pemetrexed monother-
apy. All nine patients with confirmed T790M mutations 
were treated with third-generation EGFR TKIs: osimertinib  
(n = 7) or lazertinib (n = 2). No significant differences were 
observed in survival according to subsequent therapy type. 

 

DISCUSSION

In our study involving older patients, the median TOT was 
13.6 months (95% CI 11.0–16.2), and the median PFS and 
OS were 15.7 (95% CI 11.2–20.2) and 35.5 months (95% 
CI 26.9–44.1), respectively. This result is consistent with that 
of previous prospective studies [7-9,12]. An observational 
real-world study recently described the efficacy of afatinib 
in older patients. The GIDEON study was conducted in Ger-
many and involved patients with EGFR-positive NSCLC who 
received first-line treatment with afatinib [13]. The authors 
conducted a subset analysis of older patients (≥ 70 years of 
age) and reported the efficacy and safety of first-line treat-
ment with afatinib compared with those of patients aged  
< 70 years. The median PFS and OS (17.2 and 30.4 months, 
respectively) in patients aged ≥ 70 years were similar to 
those in our study [14]. Therefore, the antitumor effects of 
afatinib are independent of age. In 2021, real-world data on 
afatinib was presented by 15 centers in South Korea, and 
the updated survival data of this study were published in 
2023 (median PFS: 20.2 months, median OS: 48.6 months) 
[15,16]. In our study, we observed a median PFS of 15.7 
months and an OS of 35.5 months. The potential reasons 
for these differences may include the larger cohort size 
(n = 422) used in the previous multicenter Korean study, 
with a mean age of 63.8 years [15,16]. Moreover, in the 
earlier study, the frequency of the 19del mutation, one of 

the most prominent prognostic factors for EGFR-TKIs, was 
59.0% [15,16]. In contrast, our study focused on patients 
aged 75 years and older, with a mean age of 80 years, and 
the frequency of the 19del mutation was relatively lower at 
43.7%. However, when analyzing efficacy outcomes specif-
ically in patients with the 19del mutation in our study, we 
observed a PFS of 23.5 months and an OS of 35.5 months, 
which is comparable to the results from the multicenter Ko-
rean study. These findings suggest that factors such as age 
and mutation frequency influence survival outcomes.

In this study, the median PFS (15.7 months) was slightly 
longer than the median TOT (13.6 months). This suggests 
that some cases of afatinib termination were due to toxicity 
or other reasons, despite which patients continued to have 
durable benefits, and in other patients, they were treated 
well beyond progression, based on the decision by the at-
tending physicians, which likely contributed to the extension 
of TOT. This approach may have allowed continued clinical 
management even after disease progression, potentially ex-
plaining the relatively prolonged TOT compared to PFS.

The frequency and severity of afatinib-related AEs in our 
study population were similar to those reported in previous 
studies [7-9,12]. However, the frequency of dose modifica-
tion due to AEs was higher (89%) in this study than in the 
LUX-Lung 7 study, in which 42% of patients underwent 
dose modification [7,12]. Certain trials included an older co-
hort, such as the EURTAC trial [17] and the BR.21 study [18], 
which indicated that EGFR-TKIs improved survival but yield-
ed a worse AE profile in older patients. In the older cohort 
of the BR.21 study, older patients experienced significantly 
more overall and severe (grade 3 and higher) toxicity than 
younger patients and were more likely to cease treatment 
owing to treatment-related AEs [19]. In South Korea, start-
ing doses of afatinib of 40 and 30 mg are allowed in clinical 
practice. No significant differences in efficacy between the 
two starting doses were observed in this study; however, 
the frequency of dose reduction was significantly higher in 
the 40 mg starting dose group. Therefore, we suggest that 
a starting dose of 30 mg is a good treatment strategy for 
older patients. 

In the current study, re-biopsy was performed in 43 pa-
tients (58.1%); however, tissue re-biopsy was performed 
in only 18 patients (24.3%). Among the patients who un-
derwent tissue re-biopsy, six patients (33.3%) harbored 
the T790M mutation. In only three patients (10.3%), 
T790M-positivity was detected among the 29 blood sam-
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ples. This is consistent with previous data showing that plas-
ma samples have a lower sensitivity for T790M mutation 
detection than tissue samples [20]. 

Thirty-four patients (45.9%) received their anticancer 
therapy after discontinuation of afatinib. All patients with 
documented T790M mutations (n = 9) were treated with 
third-generation EGFR TKIs. Therefore, we suggest thor-
ough tissue re-biopsy even in older patients. Among the 25 
patients who received cytotoxic chemotherapy, 21 (84.0%) 
were administered pemetrexed monotherapy, whereas only 
four received platinum-based chemotherapy. In the FLAURA 
study, 48% of patients in the osimertinib group received 
subsequent treatment, and most patients (90/133) received 
chemotherapy. Among patients treated with chemothera-
py, 93% (84/90) received platinum-containing chemother-
apy [21]. Thus, older patients who were not positive for the 
T790M mutation tended to be undertreated, indicating that 
subsequent therapies may not provide a survival benefit in 
this population.

This study has several limitations. First, this was a retro-
spective study with an inevitable bias. Second, this study 
had a relatively small number of enrolled patients, and cer-
tain patient characteristics, such as a relatively higher pro-
portion of stage III and L858R mutations and initial brain 
metastases, could have influenced the results. Third, several 
factors influencing the decisions of the physician, such as 
the starting dose of afatinib, may have played a role in pa-
tient management. Fourth, although 75 years of age was 
chosen as the reference point in this study, the optimal ref-
erence point for older patients remains unclear. Finally, the 
frequency and severity of afatinib-related AEs in our older 
study population were similar to those of previous prospec-
tive studies that did not target older patients, which might 
be underestimated owing to the retrospective nature of the 
study. 

In conclusion, this study supports the efficacy of first-line 
afatinib treatment for EGFR-mutant NSCLC in older pa-
tients. However, the dose modification frequency was high-
er in this population despite the similar frequency and safety 
profiles of AEs reported in other studies. A 30 mg starting 
dose of afatinib and a predefined dose adjustment may be 
suitable strategies for the older population. Post-TKI man-
agement, such as tissue re-biopsy and platinum-based che-
motherapy, tended to be underprescribed in this age group. 
Proactive management is considered necessary, particularly 
for older patients with good performance status. 

KEY MESSAGE
1.	 First-line afatinib is an effective treatment option 

for older patients.
2.	 Post-TKI management, including tissue re-biopsy 

and platinum-based chemotherapy, tended to be 
underprescribed in this age group.

3.	A 30 mg starting dose of afatinib and a predefined 
dose adjustment may be good strategies for this 
population.
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