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Abstract
Background: In the LUX-Lung 3 and LUX-Lung 6 trials, afatinib improved
overall survival in previously untreated patients with EGFR 19del mutated non-
small cell lung cancer (NSCLC) compared to chemotherapy. The appropriate
management of adverse events and dose reduction of afatinib are important for
EGFR-positive NSCLC patients. We conducted a retrospective and observational
study of patients treated with first-line afatinib for EGFR-positive NSCLC in
Nagano prefecture, Japan, focusing on efficacy and toxicities.
Methods: We retrospectively collected the medical records of NSCLC patients
initially treated with afatinib between May 2014 and March 2018.
Results: A total of 62 patients with a median age of 67 years and a median body
surface area (BSA) of 1.57 m2 were included. The overall response rate was
87.7% and median progression-free survival (PFS) was 15.7 months. The median
PFS was similar between standard initial dose (40 mg) and reduced initial doses
(30 and 20 mg) (15.7 vs. 14.2 months; P = 0.978). The frequency of dose reduc-
tion and the discontinuation rate in the 40 mg daily dose group was higher in
patients with BSA < 1.58 m2 (100%) compared to BSA ≥ 1.58 m2 (68.2%)
(P = 0.014). The frequency of diarrhea was higher in patients with BSA < 1.58
m2 (93.5%) compared to BSA ≥ 1.58 m2 (71.0%) (P = 0.02).
Conclusion: In real-world clinical practice, first-line afatinib was well managed
and was equally as effective as in previous clinical trials of EGFR-positive NSCLC.
BSA is considered a predictive marker for appropriate afatinib dose reduction.

Introduction

Many clinical studies have demonstrated the efficacy of
EGFR-tyrosine kinase inhibitors (TKIs) in patients with

non-small cell lung cancer (NSCLC) positive for EGFR
mutations.1–4 In comparison to platinum-doublet chemother-
apy, first-generation EGFR-TKIs, such as gefitinib and
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erlotinib, prolong progression-free survival (PFS)1–4 but not
overall survival (OS).5 Afatinib, a second-generation EGFR-
TKI, is an orally available irreversible inhibitor of the ErbB
family of tyrosine kinases and was approved for first-line
treatment of EGFR-positive NSCLC in Japan in May 2014.6

The LUX-lung 3 and LUX-lung 6 trials showed that afatinib
improved overall survival (OS) in previously untreated
patients with EGFR 19del mutations compared to chemother-
apy.7 In the LUX-Lung 7 trial, afatinib significantly improved
PFS and the time to treatment failure compared to gefitinib.8

However, higher rates of severe adverse events (AEs), such as
diarrhea, skin rash, paronychia, and stomatitis, were reported
compared to first-generation EGFR-TKIs.9 Appropriate man-
agement of AEs and dose reduction of afatinib are important
for EGFR-positive NSCLC patients. Post hoc analyses of the
randomized LUX-Lung 3 and 6 trials suggested that patients
with a lower body surface area (BSA) were more likely require
dose reduction.10 The final afatinib doses for patients with
baseline BSA < 1.8 versus ≥ 1.8 m2 in the LUX-Lung 3 and
LUX-Lung 6 trials were 40 mg (38.3% vs. 65.9% and 62.3%
vs. 71.9%, respectively).10 However, the median PFS was simi-
lar between patients with and without dose reduction during
the first six months of afatinib treatment (11.3 vs. 11.0
months, respectively).10 There have been few real-world stud-
ies regarding the clinical efficacy and AEs associated with
afatinib in Japan. We conducted a retrospective and observa-
tional study in patients administered first-line afatinib treat-
ment for EGFR-positive NSCLC in Nagano prefecture, Japan,
focusing on the efficacy and AEs of afatinib therapy.

Methods

We retrospectively collected and reviewed the medical
records of chemotherapy-naïve NSCLC patients initially
treated with afatinib in associated hospitals in Nagano pre-
fecture, Japan, between May 2014 and March 2018. During
this period, a Nagano Lung Cancer Research Group obser-
vational study (NAGANO-ALPS, a prospective observa-
tional study without intervention) began in June 2016 with
the aim of verifying the existing state of clinical practice
and prognosis for NSCLC with driver mutations at associ-
ated hospitals in Nagano prefecture. We retrospectively
reviewed the records of EGFR-positive chemotherapy-naïve
NSCLC patients treated with first-line afatinib until 2016
and then collected data from the prospective observational
study. A questionnaire survey was conducted among physi-
cians in each associated hospital in Nagano prefecture.
Institutional review board approval from each individual
hospital was not required because of the observational and
retrospective nature of the study. An electronic clinical
record search was performed in each hospital, and the clin-
ical characteristics, response to afatinib, and toxicities dur-
ing treatment were examined in the selected subjects.

Patient privacy was protected when using individual
patient information. The histological diagnosis and NSCLC
stage were based on the World Health Organization classi-
fication, version 7. Performance status (PS) was estimated
according to the Eastern Cooperative Oncology Group
classification. The response to afatinib therapy was evalu-
ated using Response Evaluation Criteria in Solid Tumors
version 1.1. Objective response rates (ORRs; complete
response [CR] plus partial response [PR]) and disease con-
trol rates (DCRs; CR + PR + stable disease [SD]) were cal-
culated. Toxicities associated with afatinib therapy were
graded according to Common Terminology Criteria for
Adverse Events version 4.0. Afatinib was administrated
orally once daily and treatment was continued until pro-
gressive disease (PD) or intolerable toxicity. The attending
physicians determined the initial dose, reduction
(or temporary interruption), and discontinuation. If first-
line afatinib therapy showed PD, patients were permitted
any subsequent treatments required, including the continu-
ation of afatinib treatment. PFS and OS were defined as
the time from initiation of afatinib to the documentation
of PD, and as the interval from the initial date of afatinib
to the date of death or the last follow-up visit, respectively.

Statistical analysis

Kaplan–Meier plots were used for PFS and OS analyses,
and the median and 95% confidence intervals (CIs) were
determined. Differences between the groups were com-
pared using log-rank statistics. The cutoff date for follow-
up was 31 March 2018. Statistical analyses were performed
using SPSS version 19. Comparisons were performed using
Fisher’s exact test and P < 0.05 was taken to indicate statis-
tical significance. The research ethics committee of Shinshu
University School of Medicine approved this retrospective
study (Approval number: 3407).

Results

Patient characteristics

The study population consisted of 62 patients with EGFR
mutations. The clinical characteristics of the patients are
listed in Table 1. Twenty-six patients were male, 36 were
female, at a median age of 67 years (range: 46–85 years),
and a median body surface area of 1.57 m2 (range:
1.23–2.05 m2). Thirty-five patients had a PS of 0 (56.5%),
22 patients had a PS of 1 (35.5%), three patients had a PS of
2 (4.8%), one patient had a PS of 3, and one patient had a
PS of 4. Thirty-five patients (56.5%) were never-smokers.
The histological type in most patients was adenocarcinoma.
According to the tumor node metastasis (TNM) classifica-
tion, 5 patients had stage I–IIIA disease, 4 patients had stage
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IIIB disease, 40 patients had stage IV disease, and 13 patients
experienced postoperative recurrence. EGFR mutations,
including 19del, L858R, uncommon mutations, and L858R
plus T790M, were detected in 42 (67.7%), 15 (24.2%),
4 (6.5%), and 1 (6%) patient, respectively.

Treatment and efficacy

The doses and response rates are summarized in Tables 2
and 3. The starting dose was 40 mg daily in 40 patients,
30 mg daily in 11 patients, and 20 mg daily in 11 patients.
In patients with BSA < 1.58 m2 (n = 31), the starting dose
was 40 mg daily in 17 patients (54.8%), 30 mg daily in
5 patients (16.1%), and 20 mg daily in 9 patients (29.0%).
The final dose was 40 mg daily in no patients (0.0%),
30 mg daily in 8 patients (25.8%), and 20 mg daily in
15 patients (48.4%). Adverse events requiring the discon-
tinuation of afatinib were diarrhea (n = 3), interstitial lung
disease (ILD, n = 2), paronychia (n = 1), colitis (n = 1),
and diarrhea + hand-foot syndrome (n = 1). In patients
with BSA ≥ 1.58 m2 (n = 31), the starting dose was 40 mg
daily in 23 patients (74.2%), 30 mg daily in 6 patients
(19.4%), and 20 mg daily in 2 patients (6.5%). The final

dose was 40 mg daily in 7 patients (22.6%), 30 mg daily in
9 patients (29.0%), and 20 mg daily in 14 patients (45.2%).
The dose reduction and discontinuation rates in the 40 mg
daily starting group were 100% in BSA < 1.58 m2 and
68.2% in BSA ≥ 1.58 m2 (P = 0.014).
With regard to response rate, five subjects were

excluded: no evaluable lesions in three cases and early dis-
continuation as a result of skin rash in two. Thus, the
response rate was evaluated in 57 patients. Five patients
achieved CR, 45 patients achieved PR, 5 patients showed
SD, and 2 patients showed PD. Thus, the ORR was 87.7%
(95% CI 79.2–96.2%) and the DCR was 96.5% (95% CI
91.7–100%). Survival curves are shown in Figures 1 and 2.
The median PFS was 15.7 months (95% CI 11.9–19.5)
(Fig 1a). The median PFS in 19del, L858R, and uncommon
mutations were 17.3 (95% CI 10.6–24.1), 12.0 (95% CI
7.3–16.7), and 17.3 months, respectively. The median PFS
in the postoperative recurrence group has not yet been
reached (Fig 1b). There were no differences in PFS between

Table 1 Patient characteristics

Category N = 62 (%)

Gender
Male 26 (41.9)
Female 36 (58.1)

Median age (range), years 67 (46–85)
ECOG PS
0 35 (56.5)
1 22 (35.5)
2 3 (4.8)
3 1 (1.6)
4 1 (1.6)

Median body surface area, m2 1.57 (1.23–2.05)
Histopathology
Adenocarcinoma 61 (98.4)
Unclassified 1 (1.6)

Smoking history
Never 35 (56.5)
Ever 27 (43.5)

Staging
I–IIIA 5 (8.1)
IIIB 4 (6.5)
IV 40 (64.5)
Postoperative recurrence 13 (21.0)

EGFR mutation
19del 42 (67.7)
L858R 15 (24.2)
G719X 3 (4.8)
G719S 1 (1.6)
L858R � T790M 1 (1.6)

ECOG PS, Eastern Cooperative Oncology Group performance status.

Table 2 Dose and efficacy of afatinib

Category Number (%)

Starting dose
40 mg 40 (64.5)
30 mg 11 (17.7)
20 mg 11 (17.7)

Dose reduction
None 23 (37.1)
Once 23 (37.1)
Twice 16 (25.8)

Best overall response
Complete response 5 (8.1)
Partial response 45 (72.6)
Stable disease 5 (8.1)
Progressive disease 2 (3.2)
Not evaluable 5 (8.1)

Overall response rate 87.7 (95% CI 79.2–96.2)
Disease control rate 96.5 (95% CI 91.7–100)

CI, confidence interval.

Table 3 Treatment status according to BSA

BSA < 1.58 m2 (n = 31) BSA ≥ 1.58 m2 (n = 31)
Dose N (%) N (%)

Starting dose
40mg 17 (54.8) 23 (74.2)
30mg 5 (16.1) 6 (19.4)
20mg 9 (29.0) 2 (6.5)

Final dose
40mg 0 (0.0) 7 (22.6)
30mg 8 (25.8) 9 (29.0)
20mg 15 (48.4) 14 (45.2)
Treatment failure 8 (25.8)† 1 (3.2)‡

†Diarrhea: 3; interstitial lung disease (ILD): 2; paronychia: 1, colitis:
1, diarrhea + hand-foot syndrome: 1. ‡ILD: 1. BSA, body surface area.
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the groups with initial doses of 40 mg and < 40 mg
(30 and 20 mg) (15.7 vs. 14.2 months, respectively;
P = 0.978) (Fig 2). The median OS has not yet been
reached, and the estimated OS rate at 24 months was
72.8%. In univariate analyses, no significant differences in
PFS were observed according to gender, age (< 70 vs. ≥

70 years), BSA (< 1.58 vs. ≥ 1.58), or EGFR mutations
(19del vs. L858R) (Table 4).

Toxicity

Toxicities were evaluated in all patients and are summa-
rized in Tables 5 and 6. The most common AE associated
with afatinib was diarrhea (82.3%), followed by rash/ache
(80.7%), paronychia (56.5%), and stomatitis (54.9%). The
grade ≥ 3 toxicities were diarrhea (24.2%), paronychia
(9.7%), rash/ache (8.1%), stomatitis (6.5%), hepatic impair-
ment (3.2%), and dry skin (1.6%). Toxicities were com-
pared between patients with BSA < 1.58 m2 and
BSA ≥ 1.58 m2. The frequency of diarrhea was higher in
the BSA < 1.58 m2 group compared to the BSA ≥ 1.58 m2

group (P = 0.020 [P < 0.05]). However, there were no sig-
nificant differences in rash/ache (P = 0.199), paronychia
(P = 0.793), or stomatitis (P = 0.610) according to BSA.
There were no cases of treatment-related death.

Second-line treatment

Twenty-eight patients discontinued afatinib therapy
because of PD and toxicities. The second-line treatments
administered in 22 patients (81.5%) are summarized in
Table 7. The most commonly selected regimens were
platinum doublet regimens (including pemetrexed �
bevacizumab) in 13 patients. Among the 22 patients who
underwent re-biopsy, 8 (36.4%) were positive for T790M.
In total, 31.8% of re-biopsies were performed on
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Figure 1 Kaplan–Meier analyses of progression-free survival (PFS) in (a) all patients and in (b) 19del, L858R, uncommon mutation, and postoperative
recurrence groups. The median PFS in all patients was 15.7 months (95% CI 11.9–19.5), while the median PFS periods in 19del, L858R, uncommon
mutation, and postoperative recurrence groups were 17.3 (95% CI 10.6–24.1), 12.0 (95% CI 7.3–16.7), 17.3 months, and not yet reached, respec-
tively. Post-operative recurrence, Del19, L858R, Uncommon mutation.
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Figure 2 Kaplan–Meier curves of progression-free survival (PFS)
according to the initial dose. PFS was similar between the groups with
a standard initial dose (40 mg) and reduced initial dose (30 mg + 20
mg). The median PFS periods were 15.7 and 14.2 months, respectively
(log-rank P = 0.978). Standard group of initial doses (40 mg),

Reduction group of initial doses (30 mg + 20 mg).
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pulmonary lesions, followed by pleural or pericardial effu-
sion, blood biopsy, cerebrospinal fluid, and lymph node
biopsy. All T790M-positive patients had EGFR 19del.

Discussion

We summarized a real-world retrospective cohort study of
EGFR-positive NSCLC patients treated with afatinib as
first-line treatment in Nagano prefecture. The ORR and
median PFS were 82.3% and 15.7 months, respectively.
Afatinib toxicity was well managed using dose reduction
during treatment. We found that the frequency of diarrhea

and dose reduction of afatinib in the group administered
40 mg daily were significantly higher in the lower BSA (<
1.58 m2) than in the higher BSA (≥ 1.58 m2) subgroup. In
addition, PFS in patients treated with an initial daily dose
of < 40 mg afatinib was not inferior to PFS in the 40 mg
group.
With regard to efficacy, the median PFS in our study

was 15.7 months, which was comparable to those in the
LUX-Lung 3, LUX-Lung 6, and LUX-Lung 7 prospective
randomized studies (11.1, 11.0, and 11.0 months, respec-
tively).7,8 The ORR in our retrospective study was 87.7%,
which was slightly higher than those in the LUX-Lung
3, LUX-Lung 6, and LUX-Lung 7 trials (69%, 66.9%, and
70%, respectively).7,8 The median PFS in the 19del and
L858R groups were 17.3 and 12.0 months, respectively. In
subgroup analysis of Japanese patients in the LUX-Lung
3 trial, the median PFS in 19del and L858R groups were
16.4 and 13.7 months, respectively.7,8,11,12 Thus, although
our analysis was retrospective and no central review of the
response criteria was performed, our results suggest that
first-line afatinib was useful for EGFR-positive NSCLC in
clinical practice.
The study population included 10 elderly patients (≥

75 years) and the ORR and PFS in these patients were
70.0% and 17.3 months, respectively. The initial daily dose
was 40 mg in four patients, 30 mg in two patients, and
20 mg in four patients. The final dose was 20 mg daily in
eight patients, and two patients discontinued afatinib
because of ILD and diarrhea. Two cases of ILD occurred
11 and 103 days after the initiation of afatinib and were
considered as drug-induced lung disease resulting from
afatinib because there were no other suspicious drugs.
Although no prospective analysis was performed for elderly
EGFR-positive NSCLC patients, our data suggest that first-
line afatinib in elderly patients is effective. However, the
starting dose and/or reduction of afatinib in elderly
patients should be considered.

Table 4 Prognostic factors associated with PFS as determined by
univariable analyses

Factor N Median PFS (months) HR (95% CI) P

Gender
Male 26 15.7 1.881 0.394
Female 36 17.3 (0.440–8.044)

Age
< 70 years 41 14.2 1.166 0.740
≥ 70 years 21 17.9 (0.471–2.886)

BSA
< 1.58 m2 31 14.2 2.121 0.300
≥ 1.58 m2 31 15.7 (0.512–8.775)

EGFR
19del 42 17.3 0.575 0.337
L858R 15 12.0 (0.186–1.780)

BSA, body surface area; CI, confidence interval; HR, hazard ratio; PFS,
progression-free survival.

Table 5 Toxicities according to BSA

Body surface
area

Grade (%)

Toxicity (BSA) 0 1 2 3 4

Diarrhea ≥ 1.58 m2

(n = 31)
2 (6.5) 12 (38.7) 9 (29.0) 7 (22.6) 1 (3.2)

< 1.58 m2

(n = 31)
9 (29.0) 11 (35.5) 4 (12.9) 7 (22.6) 0 (0.0)

BSA, body surface area.

Table 6 Toxicities

Adverse
event

Any
grade (%)

Grade 1
(%)

Grade 2
(%)

Grade 3
(%)

Grade 4
(%)

Diarrhea 51 (82.3) 23 (37.1) 13 (21.0) 14 (22.6) 1 (1.6)
Rash/ache 50 (80.7) 20 (32.3) 25 (40.3) 5 (8.1) 0 (0.0)
Paronychia 35 (56.5) 12 (19.4) 17 (27.4) 6 (9.7) 0 (0.0)
Stomatitis 34 (54.9) 19 (30.7) 11 (17.7) 4 (6.5) 0 (0.0)
Nausea 6 (9.7) 2 (3.2) 4 (6.5) 0 (0.0) 0 (0.0)
Dry skin 6 (9.7) 2 (3.2) 3 (4.8) 1 (1.6) 0 (0.0)
Hepatic 5 (8.1) 1 (1.6) 2 (3.2) 2 (3.2) 0 (0.0)
ILD 4 (6.5) 0 (0.0) 4 (6.5) 0 (0.0) 0 (0.0)

ILD, interstitial lung disease.

Table 7 Second-line chemotherapy administered after disease
progression

Second-line chemotherapy after PD N = 28 (%)

Platinum doublet
Platinum + PEM � BEV 13 (46.4)
Other 2 (7.1)
EGFR-TKIs
Osimertinib 4 (14.3)
Gefitinib 1 (3.6)
Erlotinib 1 (3.6)
Erlotinib + BEV 1 (3.6)

BSC 1 (3.6)
None (beyond PD) 1 (3.6)
Unknown 4 (14.3)

BEV, bevacizumab; BSC, best supportive care; PD, progressive disease;
PEM, pemetrexed; TKIs, tyrosine kinase inhibitors.
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We found that patients with postoperative recurrence
had significantly longer PFS compared to those with medi-
cally advanced/metastatic NSCLC. The clinical back-
grounds, including mean age, and PS, were similar between
the groups. Although NSCLC patients with postoperative
recurrence are generally regarded as having a good progno-
sis compared to patients with medically metastatic
diseases,13 no clinical studies have examined the differences
in therapeutic effects of EGFR-TKIs between medically
advanced/metastatic disease and postoperative recurrence.
The preliminary results presented here suggest that a pro-
spective study to evaluate the effects of EGFR-TKIs on
EGFR-positive recurrence in NSCLC patients is required.
Furthermore, our data included two patients with poor

PS (i.e. PS 3/4). These two patients achieved PR and SD,
and had PFS of 4.8 and 8.8 months, respectively. Afatinib
was used until PD without the need for discontinuation
as a result of toxicity in both cases. In particular, a patient
with a PS score of 4 initially started at a dose of 20 mg,
which was eventually increased to 40 mg after improve-
ment in the patient’s general condition. Although the effi-
cacy of afatinib has not been reported in patients with
poor PS, our treatment experience of PS 3/4 patients sug-
gests the usefulness of first-line afatinib in patients with
EGFR-positive NSCLC. Several clinical trials are currently
underway of EGFR-positive NSCLC patients with
poor PS.
The frequency of toxicities in the present study, such as

diarrhea, rash/ache, paronychia, and stomatitis, were com-
parable to those reported in the LUX-Lung 3, 6, 7, and
8 trials.7,8,14 However, the frequency of afatinib discontin-
uation as a result of AEs in our study was high
(14.5%).3,7,8,10 Diarrhea was the most common and signifi-
cant AE, with ≥ grade 3 diarrhea occurring in 24.2% of
patients. Of the nine patients that discontinued afatinib
treatment, diarrhea was the cause in four (44.4%). In meta-
analyses of clinical trials, the risk of afatinib-induced diar-
rhea was significantly higher with afatinib (91.7%) than
with erlotinib (42.4%) or gefitinib (44.4%).9 Numerous pol-
lutant studies have focused on the relationship between
afatinib dose and toxicity. We previously reported that
lower BSA (< 1.50 m2) was significantly associated with a
higher frequency of grade > 2 diarrhea compared to higher
BSA (≥ 1.50 m2).15 In pooled analysis of seven clinical tri-
als, low weight (< 45 kg), female gender, and older age (≥
60 years) were identified as major independent risk factors
of severe (≥ 3) diarrhea.16 The frequency of diarrhea in our
study was also significantly higher in the BSA < 1.58 m2

(lower BSA) group compared to the BSA ≥ 1.58 m2

(higher BSA) group (P = 0.02). Patients with lower BSA
administered the standard initial daily dose of 40 mg of
afatinib had significantly higher incidences of dose reduc-
tion and discontinuation of afatinib compared to patients

with higher BSA (P = 0.014). These findings suggest that
BSA could be a marker of possible afatinib dose reduction
during treatment and could be a predictive marker for
diarrhea.
In the RealGiDo study, which evaluated the impact of

afatinib dose adjustment on efficacy and safety in a real-
world setting, 31.1% of patients received an afatinib
starting dose of < 40 mg.17 The median time to progression
(TTP) in all patients was 20.8 months and the median
TTP in those who commenced at a dose of ≤ 30 mg of
afatinib was 25.9 months. In a real-world cohort study in
Taiwan, there was no significant difference in median PFS
in the first six months between the 40 mg and < 40 mg
groups (12.0 vs. 11.0 months, respectively).18 In a retro-
spective analysis of the efficacy of 40 mg versus dose
reduction to < 40 mg of afatinib, there were no significant
differences between the groups in the median time to treat-
ment failure (405 vs. 472 days, respectively; P = 0.2271).19

In our study, the median PFS rates in the < 40 mg and
40 mg groups were 14.2 and 15.7 months, respectively.
These results suggest that the effectiveness of afatinib is
consistent, regardless of whether patients require dose
reduction.
In the LUX-Lung 3, 6, and 7 trials, female patients and

those positive for 19del responded to long-term afatinib.20

We examined gender, age, BSA, and EGFR mutation as
predictors of therapeutic effect; however, no factors corre-
lated with PFS were observed. This is likely the result of
our small patient sample.
During the observation period, 28 patients showed PD

and 22 of these patients (78.6%) underwent re-biopsy.
Eight patients (36.4%) were positive for T790M mutation.
Seven of these patients (25%) were treated with osimertinib
in subsequent therapy lines. In the REMEDY trial con-
ducted in Japan, 61 of 236 patients (25.8%) were positive
for T790M mutation, and 56 patients (23.7% in re-biopsy
group) were treated with osimertinib.21 As 7 of the
28 patients with PD (25.0%) in our study were treated with
osimertinib, our clinical practice is equivalent to the REM-
EDY trial. Asian EGFR-positive NSCLC patients adminis-
tered sequential afatinib and osimertinib in a real world
clinical setting had overall median treatment durations of
27.6 and 46.7 months, respectively.22 Sequential afatinib
and osimertinib therapy prolonged the treatment duration
in patients who acquired T790M. Therefore it is important
to determine methods to improve the frequency of T790M
detection.
In conclusion, real-world first-line afatinib data from

Nagano Prefecture, Japan, demonstrated afatinib efficacy
and tolerability similar to those reported in other clinical
studies. First-line afatinib appeared to be a feasible thera-
peutic strategy for EGFR mutation-positive NSCLC
patients in a real-world population. The initial dose setting
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and dose reduction should be considered according to BSA
and toxicities.

Acknowledgments

We thank Drs. Hiroshi Kuraishi and Manabu Yama-
moto, Nagano Red Cross Hospital; Kazuya Hirai,
Hidenori Takizawa, and Norihiko Goto, Nagano Munic-
ipal Hospital; Mari Yokozeki, Nagano Matsushiro Gen-
eral Hospital; Nariaki Oura, Satoshi Wasamoto, Ryouhei
Yamamoto, and Hideki Endo, Saku Central Hospital;
Seiichirou Eda, Matsumoto Kyoritsu Hospital;
Masamichi Komatsu and Masakazu Takahashi, Suwa
Red Cross Hospital; and Kenichi Nishie, Iida Municipal
Hospital. We also wish to thank Fumine Miyasaka of the
Shinshu Cancer Center of Shinshu University Hospital
for helpful support.

Disclosure

No authors report any conflict of interest.

References
1 Maemond M, Inoue A, Kobayashi K et al. Gefitinib or
chemotherapy for non-small-cell lung cancer with mutated
EGFR. N Engl J Med 2010; 362: 2380–8.

2 Zhou C, Wu YL, Chen G et al. Erlotinib versus
chemotherapy as first-line treatment for patients with
advanced EGFR mutation-positive non-small-cell lung
cancer (OPTIMAL, CTONG-0802): A multicentre, open-
label, randomised, phase 3 study. Lancet Oncol 2011; 12:
735–42.

3 Mitsudomi T, Morita S, Yatabe Y et al. Gefitinib versus
cisplatin plus docetaxel in patients with non-small-cell lung
cancer harbouring mutations of the epidermal growth factor
receptor (WJTOG3405): An open label, randomised phase
3 trial. Lancet Oncol 2010; 11: 121–8.

4 Rosell R, Carcereny E, Gervais R et al. Erlotinib versus
standard chemotherapy as first-line treatment for European
patients with advanced EGFR mutation-positive non-small-
cell lung cancer (EURTAC): A multicentre, open-label,
randomised phase 3 trial. Lancet Oncol 2012; 13: 239–46.

5 Lee CK, Davies L, Wu YL et al. Gefitinib or erlotinib vs
chemotherapy for EGFR mutation-positive lung cancer:
Individual patient data meta-analysis of overall survival.
J Natl Cancer Inst 2017; 109: djw279.

6 Solca F, Dahl G, Zoephel A et al. Target binding properties
and cellular activity of afatinib (BIBW 2992), an irreversible
ErbB family blocker. J Pharmacol Exp Ther 2012; 343:
342–50.

7 Yang JC, Wu YL, Schuler M 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: 141–51.

8 Park K, Tan EH, O’Byme K et al. Afatinib versus gefitinib as
first-line treatment of patients with EGFR mutation-positive
non-small-cell lung cancer (LUX-lung 7): A phase 2B, open-
label, randomised controlled trial. Lancet Oncol 2016; 17:
577–89.

9 Ding PN, Lord SJ, Gebski V et al. Risk of treatment-related
toxicities from EGFR tyrosine kinase inhibitors: A meta-
analysis of clinical trials of gefitinib, erlotinib, and afatinib in
advanced EGFR-mutated non-small cell lung cancer.
J Thorac Oncol 2017; 12: 633–43.

10 Yang JC, Sequist LV, Zhou C 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:
2103–10.

11 Sequist LV, Yang JC, Yamamoto N 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: 3327–34.

12 Wu YL, Zhou C, Hu CP 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, randomized phase
3 trial. Lancet Oncol 2014; 15: 213–22.

13 Sasaki H, Suzuki A, Tatematsu T et al. Prognosis of
recurrent non-small cell lung cancer following complete
resection. Oncol Lett 2014; 7: 1300–4.

14 Soria JC, Felip E, Cobo M et al. Afatinib versus erlotinib as
second-line treatment of patients with advanced squamous cell
carcinoma of the lung (LUX-Lung 8): An open-label randomised
controlled phase 3 trial. Lancet Oncol 2015; 16: 897–907.

15 Wada Y, Koyama S, Kuraishi H et al. Clinical analysis of
patients treated with afatinib for advanced non-small
cell lung cancer: A Nagano Lung Cancer Research
Group observational study. Respir Investig 2016;
54: 462–7.

16 Hopkins AM, Nguyen AM, Karapetis CS, Rowland A,
Sorich M. Risk factors for severe diarrhea with an afatinib
treatment of non-small cell lung cancer: A pooled analysis of
clinical trials. Cancer 2018; 10: E384.

17 Halmos B, Tan EH, Soo RA 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 2019; 127: 103–11.

18 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.

19 Liu CY, Wang CL, Li SH et al. The efficacy of 40 mg versus
dose de-escalation to less than 40 mg of afatinib (Giotrif) as
the first-line therapy for patients with primary lung
adenocarcinoma harboring favorable epidermal growth
factor mutations. Oncotarget 2017; 8 (57): 97602–12.

Thoracic Cancer (2019) © 2019 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd 7

K. Sonehara et al. Afatinib for EGFR-mutated NSCLC



20 Schuler M, Paz-Ares L, Sequist LV et al. First-line afatinib
for advanced EGFRm+ NSCLC: Analysis of long-term
responders (LTRs) in the LUX-Lung (LL) 3, 6 and 7 trials.
Ann Oncol 2017; 28(suppl.2): ii28–51.

21 Seto T, Nogami N, Yamamoto N et al. Real-world EGFR
T790M testing in advanced non-small-cell lung cancer:

A prospective observational study in Japan. Oncol Ther
2018; 6: 203–15.

22 Hochmair MJ, Morabito A, Hao D et al. Sequential treatment
with afatinib and osimertinib in patients with EGFR mutation-
positive non-small-cell lung
cancer: An observational study. Future Oncol 2018; 14: 2861–74.

8 Thoracic Cancer (2019) © 2019 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd

Afatinib for EGFR-mutated NSCLC K. Sonehara et al.


	 Clinical analysis of EGFR-positive non-small cell lung cancer patients treated with first-line afatinib: A Nagano Lung Can...
	Introduction
	Methods
	Statistical analysis
	Results
	Patient characteristics
	Treatment and efficacy
	Toxicity
	Second-line treatment

	Discussion
	Acknowledgments
	Disclosure
	References


