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Does dose reduction of afatinib affect treatment outcomes of
patients with EGFR-mutant metastatic non-small cell lung cancer
in real-world clinical practice?
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Background: Afatinib can be started at a dose lower than the recommended starting dose of 40 mg/day
for the treatment of epidermal growth factor receptor (EGFR)-mutant non-small cell lung cancer (NSCLC),
however treatment outcomes in real-world clinical practice remains unclear.

Methods: This retrospective study of patients with NSCLC from 18 major hospitals (public, private or
university teaching hospitals) enrolled in Malaysia’s National Cardiovascular and Thoracic Surgical Database
(NCTSD) assessed the efficacy of lower doses of afatinib on treatment outcomes in a real-world clinical
practice. Data on clinical characteristics, afatinib dosing, and treatment outcomes for patients included in
NCTSD from 1% January 2015 to 31* December 2020 were analyzed.

Results: Of the 133 patients studied, 94.7% had adenocarcinoma. Majority of the patients (60.9%) had
EGFR exon 19 deletion and 23.3% had EGFR exon 21 L858R point mutation. The mean age of patients
was 64.1 years and majority (83.5%) had Eastern Cooperative Oncology Group performance status of
2-4 at diagnosis. The most common afatinib starting doses were 40 mg (37.6%), 30 mg (29.3%), and
20 mg (26.3%) once daily (OD), respectively. A quarter of patients had dose reduction (23.3%) due to side
effects or cost constraints. Majority of the patients had partial response to afatinib (63.2%) whilst 2.3% had
complete response. Interestingly, the objective response rate was significantly higher (72.3%) with afatinib
OD doses of less than 40 mg compared to 40 mg (54.0%) (P=0.032). Patients on lower doses of afatinib
were two times more likely to achieve an objective response [odds ratio =2.64; 95% confidence interval (CI):
1.20-5.83; P=0.016]. These patients had a numerically but not statistically longer median time to treatment
failure (T'TF). Median TTF (95% CI) for the overall cohort was 12.4 (10.02-14.78) months. Median overall
survival (95% CI) was 21.30 (15.86-26.75) months.

A ORCID: Mau Ern Poh, 0000-0003-0971-2795; Soon Hin How, 0000-0002-4339-6477.
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Conclusions: Lower afatinib doses (<40 mg OD) could be equally effective as standard dose in patients

with EGFR-mutant advanced NSCLC and may be more suited to Asian patients, minimizing side effects that

may occur at higher dosages of afatinib leading to dose interruptions and affecting treatment outcomes.
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Introduction

In 2020, the World Health Organization (WHO) estimated
that globally, lung cancer was the second most common
cancer (2.21 million cases) and the leading cause of cancer
death (1.80 million deaths) (1). In Malaysia, 5,139 new cases
of lung cancer were reported in 2020, which was 10.2%
of all cancers in the country for that year (2). The 1-year
survival rates of patients with lung cancer in Malaysia
between 2007 and 2016 were 63.3% for stage I disease and
29.6% for stage IV disease (3). The 5-year survival rates
were 37.1% for stage I disease and 6.3% for stage IV disease
(3). Majority of lung cancer cases are non-small cell lung
cancer (NSCLC) (4,5). Patients with NSCLC harboring
epidermal growth factor receptor (EGFR) mutations are
common, with Asian patients having a higher rate of EGFR
mutation (EGFRm+) than Caucasians (6).

The recommended first-line treatment for EGFRm+
NSCLC is an EGFR tyrosine kinase inhibitor (TKI)

Highlight box

Key findings

* Patients with epidermal growth factor receptor (EGFR)-mutant
non-small cell lung cancer (NSCLC) in real-world clinical
practice on afatinib doses of less than 40 mg once daily (OD) had
significantly higher objective response rate (72.3%) compared to
those on 40 mg OD (54.0%) (P=0.032).

What is known and what is new?

¢ Afatinib is effective for patients with ZGFR-mutant advanced
NSCLC.

* Low dose afatinib could be equally effective as standard dose in

these patients.

What is the implication, and what should change now?
¢ Individualized titration of dosage of afatinib is recommended to
optimize the balance of risk and benefit.
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(7,8). Afatinib, an irreversible second generation EGFR
TKI, has activity against common as well as rare EGFR
mutations (9). Two major randomized controlled phase III
trials (the global LUX-Lung 3 and the Asian LUX-lung
6 trials) demonstrated afatinib’s efficacy in EGFRm+
NSCLC patients with significant improvements in
progression-free survival (PFS) and overall survival (OS)
versus chemotherapy (10-12). In another major trial,
patients on afatinib had significantly longer PFS and time
to treatment failure (T'TF) compared to gefitinib, a first
generation EGFR TKI (13,14).

The recommended starting dose of afatinib is 40 mg/day,
which can be reduced if there are adverse reactions (15).
Evidence from clinical trials and real-world clinical practice
showed that with dose adjustments, adverse events (AEs)
associated with afatinib can be managed safely (16). In
one study, maintenance doses of afatinib at 40 or 30 mg
once daily (OD) were effective and tolerable for Malaysian
patients with EGFRm+ NSCLC (17).

"The objective of this retrospective study was to assess the
efficacy of lower doses of afatinib on treatment outcomes
in patients with EGFRm+ NSCLC in real-world clinical
practice. We present this article in accordance with the
STROBE reporting checklist (available at https://tlcr.
amegroups.com/article/view/10.21037/tlcr-23-691/rc).

Methods
Study design and data source

This was a retrospective, observational study of adult
patients (18 years or older) with stage IIIB, IIIC and IV
(8" edition AJCC) NSCLC who received standard of care
treatment following international guidelines. The patients
were identified from the National Cardiovascular and
Thoracic Surgical Database (NCTSD) between 1% January
2015 and 31" December 2020. Patients with incomplete
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406 adult patients with EGFRm+ NSCLC
with complete staging and on standard
of care treatment were identified from the
National Cardiovascular and Thoracic
Surgical Database between 1 Jan 2015
and 31° Dec 2020

Patients were excluded if
they were not on first-line
afatinib treatment, n=273

Y

\d

1383 patients on first-line afatinib
treatment were recruited into the study
and were analyzed for tumor response

41 patients were excluded
from the TTF analysis
because they were still

on afatinib at the time of
analyses

Y

92 patients were analysed for TTF

Figure 1 Flowchart of patients who met the inclusion and
exclusion criteria for the study population. EGFRm+ NSCLC,
epidermal growth factor receptor mutated non-small cell lung

cancer; TTE, time to treatment failure.

staging or treatment information were excluded from the
analysis. Figure 1 shows the flowchart of patients included
in the study.

The NCTSD is a nationwide hospital database set
up in 18 major public, university, and private hospitals
in Malaysia, which compiles detailed information on
the diagnosis and management of adult patients with
cytologically or histologically confirmed lung cancer. The
participating hospitals continuously entered data into the
web-based registry. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was reviewed and approved by the Universiti Malaya
Medical Centre Medical Research Ethics Committee
(MECID 20201115-9217). The Universiti Malaya Medical
Centre Medical Research Ethics Committee waived the
need for informed consent as patient confidentiality was
preserved using identification code numbers.

Outcome variables

The demographic and clinical characteristics of patients

© Translational Lung Cancer Research. All rights reserved.
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were obtained from the NCTSD’s electronic database.
These included data on age, gender, ethnicity, smoking
status, Eastern Cooperative Oncology Group (ECOG)
performance status, comorbidities, tumor histology, tumor
stage, presence of brain metastases, and EGFR mutation.
Data on afatinib starting dose, dose reductions, and
treatment status were also captured.

Objective tumor response according to RECIST 1.1
[complete response (CR), partial response (PR), stable
disease (SD), and progressive disease (PD), objective
response rate (ORR), disease control rate (DCR), TTE, OS,
site of disease progression, and resistance mechanism] (18)
were analyzed.

Disease control status was defined as the “best status to
date”, specifically if patients had CR, PR or SD. The TTF
was defined as the duration from the first day of therapy to
the last day of therapy with afatinib. The OS was defined
as the time from initiation of afatinib treatment until death
from any cause.

Resistance mechanism after failure of first-line afatinib
was assessed with tissue and liquid biopsy to look for
histology transformation and emergence of new alterations
such as T790M, BRAF, HER2 and KRAS mutations;
c-MET amplification; and NRTK and RET fusions.

Statistical analysis

Data were retrieved from the registry and screened for
missing values. Any missing data were cross-examined
with the site investigators. Data analysis was performed
using IBM SPSS Statistics version 23. Categorical data
are presented as percentages while continuous data are
presented as mean x standard deviation or median with
interquartile range. Between-group comparisons for
categorical variables were performed using the Chi-
squared test. For inferential data analysis, the patients
were categorized according to ORR and DCR status.
Multivariate analysis was performed using binary logistic
regression that included covariates that had been shown to
significantly affect treatment outcome in previous studies,
such as EGFR subtype, symptomatic brain metastases and
ECOG performance status (15,17,19,20). The Kaplan-
Meier method was used to estimate the OS and TTE,
followed by Cox regression to determine the hazard ratio
(HR). The duration of time is described in months. The
HRs are given with 95% confidence intervals (CIs) and P
values. All P values reported are two-sided and considered

significant at the 0.05 threshold.
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Table 1 Demographic and clinical characteristics of patients treated

with afatinib (n=133)

Demographic and clinical characteristics Values
Age (years), mean += SD 64.1£10.5
Gender, n (%)
Female 78 (58.6)
Male 55 (41.4)
Ethnicity, n (%)
Malay 44 (33.1)
Chinese 80 (60.2)
Indian 1(0.8)
Others' 8 (6.0)
Smoking history, n (%)
Never smoker 111 (83.5)
Previous or current smoker 22 (16.5)
ECOG performance status at diagnosis, n (%)
ECOG 0-1 22 (16.5)
0 0
1 22 (16.5)
ECOG 2-4 111 (83.5)
2 64 (48.1)
3 25(18.8)
4 22 (16.6)
Comorbidities n (%)
No 84 (63.2)
Yes 49 (36.8)
Diabetes mellitus 35 (26.3)
Hypertension 19 (14.3)
Ischemic heart disease 5(3.8)
Stroke 4 (3.0)
Chronic kidney disease 1(0.8)
Others? 21 (15.8)
Tumor histology, n (%)
Adenocarcinoma 126 (94.7)
Squamous cell carcinoma 4 (3.0)
Others® 3(2.3)
Tumor stage, n (%)
lnc 10 (7.5)
IVA 70 (52.6)
IVB 53 (39.8)

Table 1 (continued)

© Translational Lung Cancer Research. All rights reserved.
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Table 1 (continued)

Demographic and clinical characteristics Values

Symptomatic baseline brain metastases, n (%)

No 87 (65.4)
Yes 46 (34.6)
EGFR mutation subtype, n (%)

Exon 19 deletion 81 (60.9)

Exon 21 L858R point mutation 31 (23.3)

Resistant mutation 4 (3.0)
Exon 20 insertion 3(2.2)
Exon 20 insertion and Exon 20 S768I 1(0.8)

Rare or compound mutations 17 (12.8)
Exon 18 G719X 6 (4.5)
Exon 21 L861Q 6 (4.5)
Exon 18 G719X and exon 20 S768I 5(3.8)

', others: native from Sabah and Sarawak; *, others: 10

hyperlipidemia, 4 hyperparathyroid, 2 gouts, 2 orthopedic
problem, 1 benign prostatic hyperplasia, 1 asthma, 1 hepatitis B
infection; §, others: 1 adenosquamous, 1 favor adenocarcinoma,
1 adenocarcinoma not otherwise specified. SD, standard
deviation; ECOG, Eastern Cooperative Oncology Group; EGFR,
epidermal growth factor receptor.

Results

Demographic and clinical characteristics

Of 406 patients with EGFRm+ NSCLC in the registry, the
study included 133 patients treated with first-line afatinib
(Figure 1). Majority had EGFR exon 19 deletion (60.9%)
and 23.3% had EGFR exon 21 L858R point mutation. Most
of the patients had adenocarcinoma (94.7%) and either
stage IVA (52.6%) or IVB (39.8%) disease. The mean age
of the patients was 64.1 years and majority (83.5%) had
ECOG performance status of 2—4 at diagnosis. At diagnosis,
34.6% had symptomatic brain metastases (Zable 1). The
afatinib 40 mg OD starting dose group was significantly
younger and had more patients with symptomatic brain
metastases than the lower dose group (Table 2).

Afatinib treatment

The starting doses of afatinib were 40 mg (37.6%), 30 mg
(29.3%), 25 mg (6.8%) and 20 mg (26.3%) OD, respectively
(1able 3). The main reason for starting on lower than the
recommended 40 mg dose was due to low body mass index
(BMI; 85.5%). Ten percent of the patients began lower
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Table 2 Demographic and clinical characteristics of patients according to the starting dose of afatinib

Afatinib starting dose
Demographic and clinical characteristics P value
40 mg once daily (n=50) Less than 40 mg once daily (n=83)

Age (years), mean + SD 61.6+11.6 65.5+9.5 0.036
Gender, n (%) 0.331
Female 32 (64.0) 46 (55.4)
Male 18 (36.0) 37 (44.6)
Ethnicity, n (%) 0.301
Malay 10 (20.0) 34 (41.0)
Chinese 37 (74.0) 43 (51.8)
Indian 1(2.0) 0 (0.0
Others' 2 (4.0) 6(7.2)
Smoking history, n (%) 0.337
Never smoker 43 (86.0) 68 (81.9)
Previous or current smoker 7 (14.0) 15 (18.1)
ECOG performance status at diagnosis, n (%) 0.188
ECOG 0-1 11 (22.0) 11 (13.3)
ECOG 2-4 39 (78.0) 72 (86.7)
Comorbidities n (%) 0.598
No 33 (66.0) 51(61.4)
Yes 17 (34.0) 32 (38.6)
Tumor histology, n (%) 0.165
Adenocarcinoma 45 (90.0) 81 (97.6)
Squamous cell carcinoma 3(6.0) 1(1.2)
Others 2 (4.0 1(1.2)
Tumor stage, n (%) 0.433
lnc 5(10.0) 5(6.0)
IVA 23 (46.0) 47 (56.6)
VB 22 (44.0) 31(37.3)
Symptomatic baseline brain metastases, n (%) 0.032
No 23 (46.0) 60 (72.3)
Yes 27 (54.0) 23 (27.7)
EGFR mutation subtype, n (%) 0.729
Exon 19 deletion 30 (60.0) 51 (61.4)
Exon 21 L858R point mutation 10 (20.0) 21 (25.3)
Resistant mutation 2 (4.0) 2 (2.4
Rare or compound mutations 8 (16.0) 9(10.8)

', others: native from Sabah and Sarawak. SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth
factor receptor.
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Table 3 Afatinib starting dose and adjustment with its reasons

(n=133)

Poh et al. Effect of reduced doses of afatinib on clinical outcomes

Table 4 Treatment outcome with first-line afatinib and resistance
mechanism identified at disease progression (n=133)

Afatinib treatment Values Treatment outcome Values

Starting dose, n (%) Best tumor response, n (%)

40 mg once daily 50 (37.6) Complete response 3(2.3)

30 mg once daily 39 (29.3) Partial response 84 (63.2)

25 mg once daily 9 (6.8) Stable disease 19 (14.3)

20 mg once daily 35 (26.3) Progressive disease 27 (20.3)

Reasons for lower starting dose, n (%)" Objective response, n (%)

Physicians’ decision based on patient’s low BMI 71 (85.5) Yes 87 (65.4)

Financial constraint 8(9.6) No 46 (34.6)

Patient was worried about side-effects 4 (4.8) Disease control, n (%)

Current treatment status, n (%) Yes 106 (79.7)
Continued 41(30.8) No 27 (20.3)
Discontinued 92 (69.2) Disease progression site, n (%)

Reasons for discontinuation None 41(30.8)
Disease progression 66 (49.6) New brain metastases 17 (12.8)
Death 4(3.0) New metastatic lesions at other sites 75 (56.4)
Financial constraint 8 (6.0) Investigation for resistance mechanism, n (%)
Side-effects 7 (5.3) No progression 41 (30.8)
Patients’ request 5(3.8) Not investigated 49 (36.8)
Others 2(1.5) Investigated 43 (32.3)

Dose reduction, n (%) Resistance mechanism identified
No 102 (76.7) Exon 20 T790M mutation’ 23 (53.5)
Yes 31 (23.3) Small cell lung cancer transformation’ 2(4.7)
Reasons for dose reduction Other resistant mechanisms' 3(7.0)

Side-effects 26 (19.5) No resistance mechanism detected’ 15 (34.9)
Financial constraint 5(3.8) T number of patients investigated for resistance mechanism =43.

T, number of patients =83. BMI, body mass index.

doses due to financial constraints and 5% because the
patients were worried about potential side effects.

At the time of analysis, about two-thirds of patients
(92 patients) had discontinued treatment with afatinib,
and this was primarily due to disease progression (Table 3).
Only 23.3% of the patients had dose reductions during
the course of their treatment, and these were due to side
effects or financial constraints. Of 31 patients with afatinib
dose reductions, 17 started on a dosage of 40 mg OD
(55%) while 14 started on <40 mg OD (45%). None of the
patients had their afatinib dose increased. The discontinuation
rates were lower in the <40 mg OD group (16.9%) than in

© Translational Lung Cancer Research. All rights reserved.

Other resistant mechanisms: two MET amplification, one exon 18
G719X.

the 40 mg OD group (34.0%). A closer look at the reasons
behind discontinuation of afatinib reveal AEs to be the
major reason, but this was lower in the <40 mg OD group
(57.1%) than in the 40 mg OD group (94.1%).

Tumor response

Majority of the patients had PR to afatinib (63.2%) and
2.3% had CR (Tuable 4). The ORR was 65.4% and the
DCR was 79.7% (Table 4). One-fifth of patients (20.3%)
had PD and did not respond to afatinib (7able 4). Of the
92 (69%) patients who had disease progression with afatinib
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Table 5 Univariate and multivariate analyses of ORR and DCR with first-line afatinib according to clinical and treatment characteristics

Objective response Disease control

ivariat ivariat

Characteristics Unlvarle.l © Multivariate analysis Unlvarlg © Multivariate analysis
ORR, n (%) analysis DCR, n (%) analysis

*P value TOR (95% ClI), P value *P value TOR (95% Cl), P value

EGFR mutation subtype, n (%) 0.071 0.588

Exon 19 deletion (n=81) 56 (69.1) - 65 (80.2) -
Exon 21 L858R (n=31) 20 (64.5) 0.72 (0.29-1.82), 0.490* 25 (80.6) 1.29 (0.40-4.13), 0.666"
Resistant mutations (n=4) 4 (100.0) - 4 (100.0) -
Rare and complex mutations 7 (41.2) 0.27 (0.09-0.85), 0.025* 12 (70.6) 0.33 (0.09-1.22), 0.096*
(n=17)
Baseline symptomatic brain 0.423 0.163
metastases, n (%)
No (n=87) 59 (67.8) - 73 (83.9) -
Yes (n=46) 28 (60.9) 0.54 (0.22-1.34), 0.184* 33 (71.7) 0.37 (0.14-0.96), 0.041*
ECOG performance status, 0.096 0.142
n (%)
0-1 (n=22) 11 (50.0) - 15 (68.2) -
2-4 (n=111) 76 (68.5) 1.99 (0.69-5.77), 0.205° 91 (82.0) 2.36 (0.78-7.11), 0.127*
Tumor stage, n (%) 0.317 0.124
IVB (n=53) 37 (69.8) - 44 (83.0) -
IVA (n=70) 42 (60.0) 0.47 (0.21-1.09), 0.078" 52 (74.3) 0.41 (0.15-1.10), 0.076*
lIC (n=10) 8(80.0) 2.00 (0.35-11.55), 0.436* 10 (100.0) -
Comorbidities, n (%) 0.984 0.672
No (n=84) 55 (65.5) - 66 (78.6) -
Yes (n=49) 32 (65.3) 1.00 (0.43-2.29), 0.993" 40 (81.6) 1.39 (0.50-3.89), 0.526"
Afatinib starting dose, n (%) 0.032 0.087
40 mg once daily (n=50) 27 (54.0) - 36 (72.0) -
Less than 40 mg once daily 60 (72.3) 2.64 (1.20-5.83), 0.016" 70 (84.3) 2.10 (0.77-5.75), 0.149*
(n=83)
Afatinib dose adjustment, n (%) 0.158 0.881
No (n=102) 70 (68.6) - 81 (79.4) -
Yes (n=31) 17 (54.8) 1.11(0.43-2.82), 0.833" 25 (80.6) 2.10 (0.68-6.55), 0.200*

* P value of Chi-squared test. T, multivariate analysis with cox regression; ¥, the first parameter for each characteristic was the reference
group. ORR, objective response rate; DCR, disease control rate; OR, odds ratio; Cl, confidence interval; EGFR, epidermal growth factor
receptor; ECOG, Eastern Cooperative Oncology Group.

at the time of writing, 17 patients (12.8%) had new brain
metastases whilst 75 patients (56.4%) had new metastatic
lesions at other sites (Table 4). The resistance mechanism
upon disease progression was EGFR exon 20 T790M
mutation in 23 (53.5%) of 43 patients who were investigated
by liquid or repeat tissue biopsy (Table 4).

The ORR was significantly higher (72.3%) with afatinib

© Translational Lung Cancer Research. All rights reserved.

starting doses of less than 40 mg dose OD compared to
40 mg OD (54.0%) (P=0.032) (1uble 5). Patients on the
lower doses were more than two times likely to achieve
an objective response [odds ratio (OR) =2.64; 95% CI:
1.20-5.83); P=0.016]. The DCR was higher (84.3%)
with afatinib starting doses of less than 40 mg dose OD
compared to 40 mg OD (72.0%) but the difference was not

Transl Lung Cancer Res 2024;13(2):307-320 | https://dx.doi.org/10.21037/tler-23-691
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Table 6 Resistance mechanisms of 56 patients who received osimertinib versus chemotherapy as second-line treatment after disease progression

Second-line treatment

Resistance mechanisms, n (%) P value
Osimertinib (n=43) Chemotherapy (n=13)
Investigated 28 (65.1) 4 (30.8) 0.076
Exon 20 T790M mutation 19 (44.2) 1(7.7)
No resistance mechanism identified 9 (20.9) 3(23.1)
Not investigated 15 (34.9) 9 (69.2) -
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0.00 10.00 20.00 30.00 40.00 50.00 60.00
Months since the commencement of first-line afatinib

potin 92(0) 55(37) 23 (69) 14(78) 5 (87)
Months since the start of
first-line afatinib 0 10 20 30 40

Figure 2 Kaplan-Meier plot for time-to-treatment failure of

patients on first-line afatinib. CI, confidence interval.

statistically significant (P=0.087, Table 5). Focusing solely on
the lower dose group, the ORR was 69.6% for patients with
brain metastases versus 73.3% for patients without brain
metastases (P=0.731). The DCR in this group was 78.3%
for patients with brain metastases versus 86.7% for patients
without brain metastases (P=0.346).

There were no significant differences in ORR in terms of
mutation subtypes, baseline symptomatic brain metastases,
ECOG performance status, tumor stage, comorbidities, or
afatinib dose adjustments (7zble 5). However, patients with
rare and compound mutations had a lower ORR compared
to common mutations (OR =0.27; 95% CI: 0.09-0.85;
P=0.025). There were also no significant differences in
DCR in terms of mutation subtypes, ECOG performance
status, tumor stage, comorbidities, afatinib starting dose, or
afatinib dose adjustments.

Out of 92 patients who had disease progression on
afatinib, 56 patients (61%) went on to receive second-
line treatment (7able 6), the majority of whom received
osimertinib (n=43) and the rest had chemotherapy (n=13).
Only 32 patients (57%) of the 56 patients who received

© Translational Lung Cancer Research. All rights reserved.

second-line treatment had a resistance mechanism checked
upon disease progression to afatinib. Of those who received
second-line osimertinib (n=43), the resistance mechanisms
were investigated in 28 patients, more than half of whom
(n=19) had EGFR exon 20 T790M mutation as a resistance
mechanism to afatinib (Tible 6).

TTF and survival outcomes with first-line afatinib

Only patients who discontinued afatinib (n=92) were
included in the TTF analysis (Figures 1,2 and Tuble 7).
Patients who were still on afatinib were excluded from this
analysis. The median TTF with first-line afatinib (95%
CI) was 12.4 (10.02-14.78) months (Figure 2). Multivariate
analysis revealed no significant difference in T'TF in terms
of mutation subtypes, presence or absence of baseline
symptomatic brain metastases, ECOG performance status,
tumor stage, comorbidities, afatinib starting dose, or afatinib
dose adjustments (Table 7). Patients on afatinib dose lower
than 40 mg OD had a numerically but not statistically longer
median TTF [12.50 (95% CI: 10.44-14.56) months] than
patients on 40 mg OD [9.80 (95% CI: 5.72-13.88) months]
(HR =0.76; 95% CI: 0.49-1.20; P=0.238) (Figure 3).

The median OS (95% CI) for patients treated with first-
line afatinib was 21.30 (15.86-26.75) months (Figure 4).

TTF and survival outcomes with second-line treatment

Fifty-six patients (61%) in the study received second-line
treatment (7azble 6, Figure 5). Median TTF (95% CI) with
osimertinib as a second-line treatment was 14.20 (8.94-19.46)
months (Figure 5). Patients on chemotherapy as second-
line treatment had a shorter median TTF [3.50 (95% CI:
0.01-7.02) months]. Patients on second-line osimertinib
had significantly longer TTF than those on second-line
chemotherapy (HR =0.12; 95% CI: 0.05-0.28; P<0.001)
(Figure 5). The cumulative OS for patients on sequential
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Table 7 Univariate and multivariate analyses of TTF according to clinical and treatment characteristics (n=92)

Univariate analysis Multivariate analysis

Characteristics Patients, n (%) mTTF (months)
HR (95% ClI) P value HR (95% ClI) P value

EGFR mutation subtype, n (%)

Exon 19 deletion 55 (59.8) 10.5 - - - -

Exon 21 L858R point mutation 23 (25.0) 13.9 1.21 (0.72-2.06)* 0.471% 1.22 (0.72-2.06)* 0.464*

Resistant mutations 1(1.1) 124 0.93 (0.12-7.26)* 0.946" 0.89 (0.12-6.82) 0.910*

Rare and complex mutation 13 (14.1) 6.6 0.70 (0.36-1.37)* 0.301* 0.71(0.37-1.38)*  0.312*
Baseline symptomatic brain metastases, n (%)

No 56 (60.9) 10.0 - - - -

Yes 36 (39.1) 11.2 0.91 (0.56-1.47)* 0.701* 0.91 (0.56-1.47) 0.701*
ECOG performance status, n (%)

0-1 15 (16.3) 14.0 - - - -

2-4 77 (83.7) 1.1 2.30 (1.22-4.36)" 0.010* 1.75 (0.97-3.16)* 0.062*
Tumor stage, n (%)

IVB 38 (41.3) 7.9 - - - -

IVA 51 (55.4) 12.3 0.86 (0.53-1.40)" 0.543* 0.76 (0.49-1.18) 0.219*

lnec 3(3.3) 4.7 4.84 (1.35-17.37)" 0.015* 3.37 (1.00-11.34)*  0.050*
Comorbidities, n (%)

No 59 (64.1) 11.2 - - - -

Yes 33(35.9) 10.9 1.39 (0.86-2.25)* 0.174 1.3 (0.85-2.09)* 0.214*
Afatinib starting dose, n (%)

40 mg once daily 29 (31.5) 9.8 - - - -

Less than 40 mg once daily 63 (68.5) 12.5 0.62 (0.38-1.02)" 0.062° 0.76 (0.49-1.20)"  0.238*
Afatinib dose adjustment, n (%)

No 67 (72.8) 11.1 - - - -

Yes 25 (27.2) 1.2 0.77 (0.47-1.26)* 0.301* 0.77 (0.48-1.26) 0.307*

. number and percentage of subgroup of patients who failed treatment with afatinib; *, the first group was the reference category in
logistic regression analysis. mTTF, median time to treatment failure; HR, hazard ratio; Cl, confidence interval; EGFR, epidermal growth

factor receptor; ECOG, Eastern Cooperative Oncology Group.

afatinib and osimertinib treatments was 25.6 (£12.3)
months. Three patients developed C797S mutation after
failure of second-line osimertinib, with TTF of 16.6, 6.9,
and 5.9 months, respectively.

Clinical outcomes in patients with brain metastases

Forty-six patients had symptomatic brain metastases at
diagnosis. The ORR of patients with baseline symptomatic
brain metastases was 69.6% with afatinib less than 40 mg
OD and 52.2% with afatinib 40 mg OD (P=0.701).

© Translational Lung Cancer Research. All rights reserved.

Patients with baseline symptomatic brain metastases on
first-line afatinib were significantly less likely to achieve
disease control compared to those without baseline brain
metastases (71.7% versus 83.9%; OR =0.37; 95% CI: 0.14—
0.96; P=0.041) (1able 5).

Discussion

Our real-world study showed that lower doses of afatinib
could be equally effective as standard dose in EGFR-mutant
advanced NSCLC patients with good response and survival
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outcomes. Patients on afatinib doses of less than 40 mg
OD had significantly higher ORR (72.3%) than those on
40 mg or higher (54.0%) (P=0.032). Both groups had
similar DCR. This is in keeping with afatinib’s effectiveness
as first-line treatment in patients with EGFR-mutant
advanced NSCLC, which has been well established in
clinical trials and real-world studies (4,6-9,16,17,21-25).
Afatinib also has a good tolerability profile but as some
patients do experience gastrointestinal and cutaneous AEs,
tolerability-guided dose reduction has been suggested
(8,9,22,25). In our study, patients on lower doses of afatinib
had lower discontinuation rate due to AEs than those on
standard dose.

Our study showed that afatinib with a dosage of less
than 40 mg OD is equally effective in patients with brain
metastases, as there was no significant difference in
ORR between patients with baseline symptomatic brain
metastases and those without. In contrast to first generation
EGFR-TKI, afatinib has been shown to be effective in
patients with brain metastases (7), and this has also been
reported by real world studies (16,23). As afatinib is able
to penetrate the blood-brain barrier, it has the potential
to be effective in treating brain metastases as well as
reducing the risk of central nervous system progression
(16,26). A Korean real-world study showed that majority of
patients with baseline brain metastases no longer had brain
metastases after afatinib treatment (16). The same study
also showed that dose reductions did not affect efficacy for
patients with or without baseline brain metastases (16). The
data from our study, however, has to be interpreted with
caution as the response rate may have been affected by local
radiation therapy to the brain metastases, which was not
captured and reported in the study. Patients in our study
who received sequential afatinib followed by osimertinib
(n=43) were significantly less likely to fail treatment
compared to sequential afatinib followed by chemotherapy.
This could be because a majority of these patients (68% of
patients who were investigated for resistance mechanism
upon disease progression) harbored the resistant exon 20
T790M mutation and therefore would have responded
better to osimertinib. This result was consistent with
previous studies (20,27-29). Evidence from a South Korean
real-world study showed that median time on treatment
for patients on sequential afatinib-osimertinib regimen was
over 3.5 years (28). The authors of the study attributed this
to afatinib’s effect in producing a long-term, chemotherapy-
free state (28). The shorter OS with sequential treatment
in our real-world study versus the FLAURA study (30)
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using osimertinib in the first-line setting could be due to
the characteristics of our patients (poorer ECOG status,
symptomatic brain metastases). However, there was no
significant difference between patients starting afatinib on
40 mg and <40 mg in terms of their ECOG performance
status.

An afatinib dosage of less than 40 mg may be more suited
for Asian patients. This could be due to several reasons.
Firstly, Asian patients generally have lower BMI than
Caucasian patients (31). In the post hoc analyses of LUX-
Lung 6 trial (Asian patients), the efficacy of lower doses of
afatinib was demonstrated, and there were more patients
with lower BMI on a final dose of 30 mg OD compared to
patients with higher BMI (32). Thus, despite not being able
to capture the exact BMI of our patients in the database, we
would generally assume the BMI of these patients studied
to be in keeping with the overall population. Based on
a lower BMI, a lower dose of afatinib may be equally or
more effective than a dosage of 40 mg OD as shown in our
studies, whilst minimizing the side effects experienced by
patients leading to dose interruptions, affecting survival
outcomes.

Asian patients may only need lower doses of afatinib for
the drug to be effective, while minimizing its side effects.
Many studies have demonstrated that drug metabolism in
Asian patients are reduced compared to Caucasians (33-35).
However, a study showed that the pharmacokinetic profile
of afatinib did not exhibit statistically significant differences
between Asian (including the tested subpopulations, i.e.,
Chinese, Japanese, Korean, Southeast Asian, Taiwanese and
other Asian) and Caucasian patients (36).

The key strengths of our study are its real-world clinical
practice setting and inclusion of patients who would
otherwise be excluded from randomized controlled trials
(i.e., those with poor ECOG performance scores and
those with brain metastases). One-fifth of patients had an
ECOG performance status of 4. They were given afatinib
in addition to standard palliative care because they were
keen on active treatment after discussing with their treating
clinician. In addition, there are very few real-world studies
on afatinib from Southeast Asia, where patients are likely
to have a lower BMI (31). Patients on afatinib with lower
BMI have been shown to have better disease control (37).
Therefore, individualized titration of dosage of afatinib is
recommended to optimally balance the risk and benefit of
treatment.

Some limitations of our study include the retrospective
nature of the study, and the lack of information on the
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types of treatment used for brain metastases (e.g., radiation
therapy) which may have confounded response to afatinib.
One major limitation is patients defined as having a low
BMI in the study were based on the treating clinician’s
visual assessment; therefore, the exact BMI was not captured
in the database. We also did not compare treatment
outcomes based on the lowest afatinib maintenance dose
and its duration. Inadequate sample size of patients on afatinib
40 mg OD could have led to the lack of statistically significant
difference for TTFE. In addition, the duration of response
and PFS were not captured in our database. Therefore, the
findings of this study should be interpreted with caution.

Despite the retrospective nature of the study, efficacy
was encouraging in the overall cohort. A bigger sample size
is needed to establish the efficacy of doses below 40 mg OD
across patient subgroups including those with baseline brain
metastases and specific EGFR subtype. Future studies can be
focused on patients with brain metastases on afatinib 40 mg
OD or lower doses, with baseline brain radiation therapy as
a stratification factor. In addition, studies should look into
the efficacy of different doses according to BMI scores with
objective assessments (such as PFS) in a prospective study
with adequate sample size for both comparative arms.

Conclusions

Overall, lower doses of afatinib were equally effective as
standard dose in producing good response and prolonging
TTF in patients with EGFR-mutant advanced NSCLC.
Irrespective of age, gender, stage of disease, ECOG
performance status, and even more interestingly, baseline
symptomatic brain metastases, a dosage of less than 40 mg
may be more suited for Asian patients, minimizing the
potential side effects that may occur at higher dosages
of afatinib leading to dose interruptions and affecting
treatment outcomes. We recommend future studies in a
more controlled and objective setting to check the validity
of our current hypothesis.
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