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Introduction: Non-small-cell lung cancer (NSCLC) is the leading cause of cancer death in
China. Four epidermal growth factor receptor (EGFR)-targeted tyrosine kinase inhibitors —
afatinib, erlotinib, icotinib, and gefitinib — are available for first-line treatment of NSCLC in
China; however, there are few data to guide treatment choice. The Phase 111 LUX-Lung 6 trial
compared afatinib with platinum-based chemotherapy for first-line treatment of patients from
Southeast Asia with EGFR mutation-positive advanced NSCLC. This post hoc analysis assessed
the findings from LUX-Lung 6 in Chinese patients.

Clinical trial registration: ClinicalTrials.gov: NCT01121393.

Materials and methods: Previously untreated patients with £GFR mutation-positive stage [11B/
IV lung adenocarcinoma were randomized 2:1 to receive afatinib or =6 cycles of gemcitabine/
cisplatin. The key outcomes were progression-free survival (PFS; primary), objective response
rate, disease control rate, overall survival (OS), duration of response and disease control, patient-
reported outcomes, and safety. Three hundred and twenty-seven patients from mainland China were
treated (89.8% of overall LUX-Lung 6 population; afatinib 217, gemcitabine/cisplatin 110).
Results: PFS was significantly longer with afatinib than gemcitabine/cisplatin (median 11.0
versus 5.6 months; hazard ratio [HR], 0.30 [95% CI, 0.21, 0.43]; P<<0.0001). Overall, there was
no significant difference in OS between treatment arms; however, in a subgroup analysis, afatinib
significantly improved OS versus gemcitabine/cisplatin in patients with an EGFR Del19 mutation
(median 31.6 versus 16.3 months; HR, 0.61 [95% CI, 0.41, 0.91]; P=0.0146). Afatinib was well
tolerated, with most treatment-related adverse events (TRAESs) being of grade 1 or 2 severity.
The most common grade 3/4 TRAEs with afatinib were rash/acne (15.9%/0.5%), stomatitis
(6.1%/0%), and diarrhea (5.6%/0%). TRAESs leading to permanent discontinuation were reported
in 12 patients (5.6%) receiving afatinib and 43 (41.7%) receiving gemcitabine/cisplatin. Afatinib
significantly improved PFS compared with standard first-line chemotherapy in Chinese patients
with EGFR mutation-positive NSCLC and demonstrated a manageable safety profile.
Conclusion: The findings support the rationale for using afatinib as a first-line treatment option
for this patient population.

Keywords: afatinib, NSCLC, EGFR, first-line, Phase III, Chinese patients

Introduction

In China, lung cancer is the most predominant malignancy and the leading cause of
cancer death.! Furthermore, its incidence and mortality are rapidly increasing; the
estimated number of deaths due to lung cancer in China rose from 493,348 in 2008
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t0 529,153 in 2011.2 Unfortunately, the majority of patients
with lung cancer in China are diagnosed at an advanced
stage, thus precluding the possibility of surgery with cura-
tive intent.>* The mainstay of treatment for advanced-stage
disease is chemotherapy; however, the effectiveness of
systemic platinum-doublet chemotherapy has plateaued over
recent years and remains suboptimal. Typically, median
survival is only 12—13 months.* Therefore, there remains a
high unmet need for further treatment options in this setting,
particularly in China.

Globally, the epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitors (TKIs), erlotinib and gefitinib, and
the irreversible ErbB family blocker, afatinib, are widely used
as a first-line treatment for patients with EGFR mutation-
positive non-small-cell lung cancer (NSCLC).’ In China,
an additional first-generation EGFR TKI, icotinib, is also
available.® In Phase I1I trials, all of these agents significantly
improved progression-free survival (PFS) versus platinum-
doublet chemotherapy in this treatment setting, and conferred
predictable and manageable tolerability profiles consistent
with inhibition of EGFR signaling.”'* Recent data, how-
ever, suggest that afatinib may offer more favorable clinical
outcomes than the first-generation reversible EGFR TKIs,
possibly reflecting its broader inhibitory profile.'®'® In two
Phase III trials — LUX-Lung 3 (global) and LUX-Lung 6
(China, South Korea, and Thailand) — prespecified analyses
have demonstrated individually that afatinib conferred supe-
rior overall survival (OS) versus standard platinum-doublet
chemotherapy in treatment-naive patients whose tumors
harbor a Del19 mutation, the most common type of mutation
observed in EGFR.'® To our knowledge, neither gefitinib and
icotinib nor erlotinib have ever demonstrated an OS advan-
tage over chemotherapy for any patient group. Furthermore,
in a recent Phase IIb study (LUX-Lung 7), first-line afatinib
significantly improved PFS, time-to-treatment failure (TTF),
and objective response rate (ORR) compared with gefitinib in
patients with EGFR mutation-positive NSCLC.!7!8 Afatinib
also demonstrated a trend for longer OS.!71#

Afatinib is associated with a similar safety profile to first-
generation EGFR TKIs, although certain treatment-related
grade =3 adverse events (AEs) occur more frequently with
different agents. In LUX-Lung 7, for instance, diarrhea
(13% versus 1%), rash/acne (9% versus 3%), and fatigue
(6% versus 0%) were all higher with afatinib than with
gefitinib. In contrast, other grade =3 AEs, notably elevated
liver enzymes (0% versus 9%) and interstitial lung disease (0%
versus 2%), were less common with afatinib than gefitinib.!”

One patient in the gefitinib arm died from drug-related hepatic
and renal failure, while no drug-related fatal events occurred in
the afatinib arm. Afatinib is available in multiple dose-strength
formulations, thus facilitating tolerability-guided dose adjust-
ments. This approach renders the majority of treatment-related
AEs (TRAEs) manageable, reducing the need for treatment
discontinuation. In LUX-Lung 7, for example, treatment
discontinuations were equally low with afatinib as they were
with gefitinib (6% each).!” Importantly, recent data indicated
that the efficacy of afatinib treatment is not compromised in
those patients who require dose reduction.”” Based on these
efficacy and safety observations, there is rationale for consid-
ering afatinib as a first-line treatment option in patients with
EGFR mutation-positive NSCLC.

In China, choice of EGFR TKI is particularly important,
given the elevated frequency of EGFR mutations in this
population compared with others. Notably, the frequency
of EGFR mutations is 5%—10% in Caucasians,?>? but is
accepted to be ~50% in Asian and Chinese patients with
adenocarcinoma.’! Among Chinese patients, Del19 was the
most common mutation (~50%) followed by L858R.*

The LUX-Lung 6 study compared afatinib with gemcit-
abine/cisplatin for first-line treatment of patients from South-
east Asia with EGFR mutation-positive advanced NSCLC. In
practice, however, most of the patients in LUX-Lung 6 came
from China, providing an opportunity to examine outcomes
with afatinib specifically in this population. This post hoc
analysis was performed to assess the efficacy and safety of
afatinib relative to gemcitabine/cisplatin in the subgroup of
Chinese patients participating in LUX-Lung 6.

Materials and methods

Patients and study design

The study design and eligibility criteria of LUX-Lung 6
(NCTO01121393) have been published previously.'? In brief,
LUX-Lung 6 was a randomized, open-label, Phase III study
conducted in China, Thailand, and South Korea (Supplemen-
tary slides). Of the 36 centers participating in the study, 30
were in China. Eligible patients had pathologically confirmed
previously untreated stage I1IB (with pleural effusion) or IV
lung adenocarcinoma, an Eastern Cooperative Oncology
Group (ECOQG) performance status (PS) of 0 or 1, measur-
able disease according to Response Evaluation Criteria in
Solid Tumors, version 1.1, and adequate organ function. In
addition, tumor tissue had to be EGFR mutation-positive
as assessed at a central laboratory using the Therascreen
EGFR 29 kit (Qiagen, Manchester, UK). Eligible patients
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were randomly assigned to receive afatinib or gemcitabine/
cisplatin in a 2:1 ratio, stratified by EGFR mutation (L858R,
Del19, or other).

The study was conducted in accordance with the Declara-
tion of Helsinki and guidelines on Good Clinical Practice,
and the protocol was approved by local ethics committees at
each participating center (Table S1). All patients provided
written informed consent for trial participation.

Treatments

Patients received either oral afatinib (40 mg/day) or up to
6 cycles of cisplatin 75 mg/m? on day 1 plus gemcitabine
1,000 mg/m? on days 1 and 8 ofa 21-day cycle. Patients con-
tinued treatment until disease progression, intolerable toxic
effects, or withdrawal of consent. Patients receiving afatinib
were permitted to dose escalate to 50 mg/day after the first
21-day cycle in the absence of grade >1 TRAEs. Afatinib was
withheld for up to 14 days and then dose reduced by 10 mg
decrements (minimum 20 mg/day) for treatment-related
grade 3 or selected prolonged grade 2 AEs. Dose reductions
or interruptions for patients receiving gemcitabine/cisplatin
were in accordance with guidance provided in the current
summaries of product characteristics. Patients who remained
on afatinib treatment for =36 months were defined as long-
term responders (LTRs).

Outcomes and assessments

The primary end point was PFS according to independent
central review. Key secondary end points were ORR (complete
response [CR] or partial response [PR]), disease control rate
(DCR; CR, PR, or stable disease), OS, duration of response
and disease control, patient-reported outcomes (PROs),
and safety.

Tumor assessments were performed by computed tomog-
raphy or magnetic resonance imaging every 6 weeks for the
first 48 weeks and then every 12 weeks thereafter until disease
progression or start of new anticancer therapy. Brain imaging
and bone scans were performed if clinically indicated. Scans
were reviewed by an independent central imaging review
group consisting of radiologists and oncologists.

PROs were assessed at randomization and every 3 weeks
thereafter until disease progression or start of new anticancer
therapy using the self-administered cancer-specific European
Organisation for Research and Treatment of Cancer quality
of life core questionnaire QLQ-C30,* and the lung cancer-
specific module QLQ-LC13.% Safety was monitored weekly,
with incidence and intensity of AEs graded according to

National Cancer Institute Common Terminology Criteria for
Adverse Events version 3.0.

Pharmacokinetics

For patients randomized to the afatinib arm, blood sampling
was performed to estimate the afatinib trough (predose)
plasma concentrations at steady state. Plasma afatinib
concentrations (free base) were analyzed using a validated
high-performance liquid chromatography tandem mass spec-
trometry method at Boehringer Ingelheim Pharma GmbH &
Co. KG, Drug Metabolism and Pharmacokinetics Germany,
Biberach, Germany.

Statistical analyses

Kaplan—Meier estimates were used to construct survival
curves and calculate median PFS and OS. A Cox proportional-
hazard model was used to derive hazard ratios (HRs) and
95% confidence intervals (Cls); treatment groups were com-
pared using a log-rank test. Prespecified subgroup analyses
were conducted by sex, age (<65 years versus =65 years),
EGFR mutation type (Dell9 versus L858R versus other),
ECOG PS (0 versus 1), and smoking history.

PROs focused on the NSCLC-related symptoms of
cough (question 1 of QLQ-LC13), dyspnea (questions 3—5
of QLQ-LC13 and question 8 of QLQ-C30), and pain
(questions 9 and 19 of QLQ-C30, and questions 10—12 of
QLQ-LC13). The following analyses were undertaken: per-
centage of patients whose symptoms improved (=10-point
decrease from baseline score), remained stable, or dete-
riorated (=10-point increase from baseline score); time to
deterioration of symptoms; and mean difference in symptom
scores over time (longitudinal analysis). Statistical analyses
were performed using SAS (version 9.2 or later).

Results

Patients and baseline characteristics

Of'the 364 patients randomized in LUX-Lung 6,327 (89.8%)
were from mainland China. A total of 217 patients were
randomized to afatinib; 110 patients were randomized to
gemcitabine/cisplatin. Three patients in the afatinib group
and seven in the gemcitabine/cisplatin group did not receive
any treatment; thus, the treated sets comprised 214 and 103
patients, respectively.

There were no notable differences in baseline char-
acteristics between the Chinese subgroup and the overall
LUX-Lung 6 population (Table 1). Consistent with the
overall LUX-Lung 6 population, there was a slightly higher
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Table | Patient demographic and baseline characteristics in the overall LUX-Lung 6 population and the Chinese subgroup

Characteristic

Overall population (N=364)

Chinese patients (N=327)

Afatinib Gem/Cis Afatinib Gem/Cis
(n=242) (n=122) (n=217) (n=110)
Sex, n (%)

Female 155 (64.0) 83 (68.0) 136 (62.7) 76 (69.1)
Male 87 (36.0) 39 (32.0) 81 (37.3) 34 (30.9)
Median age, years (range) 58 (29-79) 58 (27-76) 58 (30-78) 58 (27-75)

Race/ethnicity,” n (%)

Southeast Asian 14 (5.8) 10 (8.2) 0 0

South Korean Il (4.5) 2 (1.6) 0 0

Chinese 217 (89.7) 110 (90.2) 217 (100) 110 (100)

ECOG performance status, n (%)
0 48 (19.8) 41 (33.6) 44 (20.3) 40 (36.4)
| 194 (80.2) 8l (66.4) 173 (79.7) 70 (63.6)
Smoking status, n (%)
Never smoked 181 (74.8) 99 (81.1) 159 (73.3) 92 (83.6)
Other current or ex-smoker 53 (21.9) 19 (15.6) 50 (23.0) 15 (13.6)
<15 pack-years and stopped >1 year ago 8(3.3) 4(3.3) 8 (3.7) 3(2.7)
Adenocarcinoma stage, n (%)

1B 16 (6.6) 6 (4.9) 13 (6.0) 6 (5.5)

I\ 226 (93.4) 116 (95.1) 204 (94.0) 104 (94.5)
Number of metastatic sites, n (%)

0 5(@2.1) 1 (0.8) 3(1.4) 1 (0.9)

| 72 (29.8) 52 (42.6) 65 (30.0) 48 (43.6)

2 91 (37.6) 36 (29.5) 84 (38.7) 30 (27.3)

=3 74 (30.6) 33 (27.0) 65 (30.0) 31 (28.2)

EGFR mutation, n (%)

Common mutations 216 (89.3) 108 (88.5) 193 (88.9) 97 (88.2)
Dell9 124 (51.2) 62 (50.8) 111 (51.2) 55 (50.0)
L858R 92 (38.0)° 46 (37.7) 82 (37.8)° 42 (38.2)

Uncommon mutations® 26 (10.7) 14 (11.5) 24 (11.1) 13 (11.8)

Notes: *Available categories within Asian race included Indian subcontinent Asian, Southeast Asian, Japanese, Korean, Taiwanese or Chinese, Asian — other. *Including four
patients with both L858R and Del |9 mutation. ‘Including T790M, exon 20 insertions, G719X, S768l, and L861Q, alone or as complex mutations in two or more exons.
Abbreviations: Cis, cisplatin; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; Gem, gemcitabine.

proportion of males (37.3% versus 30.9%), slightly more
patients with ECOG PS 1 (79.7% versus 63.6%), slightly
more current or ex-smokers (23.0% versus 13.6%), and more
patients with two metastatic sites (38.7% versus 27.3%) in the
afatinib group compared to the gemcitabine/cisplatin group
(Supplementary slides).

Treatment exposure

Median treatment duration with afatinib was 389.5 days
(range 3—1, 256 days); 37 patients had their afatinib dose
escalated to 50 mg/day. At the end of treatment, 141 patients
(65.9%) had had no dose reductions, 59 (27.6%) had one
dose reduction, and 14 (6.5%) had two dose reductions. The
median time to first dose reduction with afatinib was 72 days
and the median dose interruption before dose reduction
was 6 days. Median duration of treatment on gemcitabine/
cisplatin was 86 days (range 1-154 days). A total of
36 patients (38.7%) received all of their gemcitabine/cisplatin
courses without interruption; 26 (28.0%) had a worst delay

of 4-6 days and 31 (33.3%) had a worst delay of >6 days.
At the time of analysis, there were 20 Chinese afatinib LTRs,
with a median treatment duration of 56.8 months (range:
37.3-68.2 months); eight patients remained on treatment.
Dose modifications among the LTRs are shown in Figure 1
and do not indicate an impact of dose adjustment on long-
term responses (Supplementary slides).

PFS

Independently assessed median PFS was 11.0 months
with afatinib versus 5.6 months with gemcitabine/cisplatin
(HR, 0.30 [95% CI, 0.21, 0.43]; P<<0.0001; Figure 2A).
Significant PFS advantage with afatinib over gemcitabine/
cisplatin was also observed in patients with common EGFR
(Del19 or L858R) mutations (median 11.0 versus 5.6 months;
HR, 0.26 [95% CI, 0.18, 0.37]; P<<0.0001). Similar PFS
advantage with afatinib over gemcitabine/cisplatin was
observed in other patient subgroups, including individual
mutation categories (Figure 2B; Supplementary slides); PFS
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Figure | Dose adjustments among Chinese patients who were LTRs to afatinib.
Abbreviation: LTRs, long-term responders.

was significantly prolonged with afatinib versus gemcitabine/
cisplatin both in patients with an EGFR Del19 mutation
(median 13.7 versus 5.6 months with gemcitabine/cisplatin;
HR, 0.21 [95% CI, 0.13, 0.36]; P<<0.0001) and those with
the EGFR L858R mutation (median 8.3 versus 5.6 months;
HR, 0.33 [95% CI, 0.20, 0.56]; P<<0.0001).

(ON

Overall, in Chinese patients, OS was not significantly dif-
ferent with afatinib and gemcitabine/cisplatin (median 23.1
versus 23.2 months; HR, 0.96 [95% CI1, 0.73, 1.27]; P=0.7765;
Figure 3A); median OS in patients with common muta-
tions was 23.6 versus 23.0 months, respectively (HR, 0.82
[95% CI, 0.62, 1.10]; P=0.1917). However, in patients with
an EGFR Dell9 mutation, afatinib significantly improved
OS versus gemcitabine/cisplatin (median 31.6 versus
16.3 months; HR, 0.61 [95% CI, 0.41, 0.91]; P=0.0146;
Figure 3B); there was no significant difference in the
EGFR L858R subgroup (median 18.7 versus 24.5 months;
HR, 1.31 [95% CI, 0.85, 1.99]; P=0.2171; Figure 3C).
Among the 20 patients with long-term response on afatinib
(LTRs), five patients had survival times of more than 5 years
(Supplementary slides).

Tumor response

The ORR was significantly higher with afatinib than with
gemcitabine/cisplatin (66.8% versus 23.6%; odds ratio [OR],
6.94[95% CI,4.05, 11.88]; P<<0.0001); three patients (1.4%)

experienced a CR with afatinib (versus none with gemcitabine/
cisplatin; Table 2). The DCR was also significantly higher
with afatinib than with gemcitabine/cisplatin (92.2% versus
77.3%; OR, 3.45 [95% CI, 1.77, 6.71]; P=0.0003).

Most patients who achieved an objective response with
afatinib did so within the first 6 weeks (103/145, 71%), that
is, by the first visit, and almost all of those who achieved an
objective response did so by 18 weeks (137/145, 94.5%).
The median duration of objective response was 9.7 months
with afatinib and 4.2 months with gemcitabine/cisplatin. The
median duration of disease control was 11.1 months with
afatinib and 5.6 months with gemcitabine/cisplatin.

Significantly more patients achieved an objective
response with afatinib compared with gemcitabine/
cisplatin in all of the mutation subgroups examined
(Table 2). The difference between the treatment arms was
particularly pronounced in patients with a Del19 mutation
(77.5% versus 27.3%; OR, 9.17 [95% CI, 4.37, 19.26];
P<0.0001). The DCR was only significantly different
between the treatment groups in patients with a Dell9
mutation (93.7% versus 76.4%; OR, 4.60 [95% CI, 1.72,
12.33]; P=0.0024).

Safety

The most common TRAESs are shown in Table 3. Almost all
patients experienced at least one TRAE (98.6%—99.0%). Most
TRAEs were of grade 1 or 2 severity. Similar proportions
of patients experienced grade 3 TRAEs in each treatment
arm (35.5% and 35.9% with afatinib and chemotherapy,

OncoTargets and Therapy 2018:1 |
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Figure 2 (A) PFS in Chinese patients receiving afatinib and gemcitabine/cisplatin (independent review) and (B) forest plot of PFS for subgroups of special interest (independent

review).

Abbreviations: Cis, cisplatin; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; Gem, gemcitabine; PFS, progression-free survival.
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Figure 3 OS (A) in all Chinese patients in LUX-Lung 6, (B) in Chinese patients with Dell9 mutations, and (C) in Chinese patients with the L858R mutation.
Abbreviations: Cis, cisplatin; Gem, gemcitabine; OS, overall survival.

Table 2 Best overall tumor response by independent review in Chinese patients

Parameter Afatinib Gem/Cis Afatinib vs Gem/Cis odds
(n=217) (n=110) ratio (95% CI) (P-value)
Disease control, n (%) 200 (92.2) 85 (77.3) 3.45 (1.77, 6.71) (0.0003)
Objective response 145 (66.8) 26 (23.6) 6.94 (4.05, 11.88) (<0.0001)
Complete response 3(1.4) 0 -
Partial response 142 (65.4) 26 (23.6) -
SD 47 (21.7) 59 (53.6) -
NN? 8(3.7) 0 -
PD 8(3.7) 6 (5.5) -
SD/NN for <35 days® 0 2(1.8) -
Not evaluable 9 (4.1) 19 (17.3) -
Objective response by mutation type, n/N (%)
Dell9 86/111 (77.5) 15/55 (27.3) 9.17 (4.37, 19.26) (<0.0001)
L858R 42/82 (51.2) 8/42 (19.0) 4.46 (1.84, 10.80) (0.0009)
Others 17/24 (70.8) 3/13 (23.1) 8.10 (1.70, 38.60) (0.0087)
Disease control by mutation type, n/N (%)
Dell9 104/111 (93.7) 42/55 (76.4) 4.60 (1.72, 12.33) (0.0024)
L858R 72/82 (87.8) 33/42 (78.6) 1.96 (0.73, 5.29) (0.1817)
Others 24/24 (100) 10/13 (76.9) NE

Notes: *Stable nontarget disease in the absence of baseline target disease. "SD/NN best response but <35 days from randomization, followed by PD.
Abbreviations: Cis, cisplatin; CR, complete response; Gem, gemcitabine; NE, not evaluable; NN, non-CR/non-PD; PD, progressive disease; SD, stable disease.
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Table 3 Treatment-related AEs occurring in >10% of Chinese patients in either treatment group

Patients with AEs, n (%) Afatinib (n=214)*

Gem/Cis (n=103)

All Grade 3 Grade 4 All Grade 3 Grade 4
Any related AE 211 (98.6) 76 (35.5) 2 (0.9) 102 (99.0) 35 (35.9) 22 (21.4)
Diarrhea 187 (87.4) 12 (5.6) 0 10 (9.7) 0 0
Rash/acne® 173 (80.8) 34 (15.9) I (0.5) 10 (9.7) 0 0
Stomatitis® 105 (49.1) 13 (6.1) 0 3(29) 0 0
Vomiting 19 (8.9) 2 (0.9) 0 85 (82.5) 15 (14.6) 4(3.9)
Nausea 16 (7.5) 0 0 82 (79.6) 8 (7.8) 1 (1.0)
Neutropenia 6 (2.8) 1 (0.5) 0 60 (58.3) 19 (18.4) 10 (9.7)
Leukopenia 8(3.7) 1 (0.5) 0 58 (56.3) 15 (14.6) 2 (1.9)
Nail effect® 65 (30.4) 0 0 0 0 0
Decreased appetite 21 (9.8) 2 (0.9) 0 43 (41.7) 1 (1.0) 0
ALT increased 45 (21.0) 2 (0.9) 0 16 (5.5) 2 (1.9) 1 (1.0)
Fatigue® 21 (9.8) 0 0 39 (37.9) 0 0
AST increased 35 (16.4) 0 0 10 (9.7) 2 (1.9) 0
Anemia I (5.1) 1 (0.5) 0 28 (27.2) 8 (7.8) 2 (1.9)
Epistaxis 31 (14.5) 1 (0.5) 0 I (1.0) 0 0
White blood cell count decreased 2 (0.9) 0 0 27 (26.2) 7 (6.8) 0
Neutrophil count decreased 2 (0.9) 0 0 25 (24.3) 5(4.9) 3(2.9)
Hypokalemia I (5.1 2 (0.9) 0 15 (14.6) 9 (8.7) 0
Hemoglobin decreased 4(1.9) 1 (0.5) 0 20 (19.4) 3(29) 1 (1.0)
Pruritus 23 (10.7) 0 0 0 0 0
Thrombocytopenia 2 (0.9) 1 (0.5) 0 20 (19.4) 8 (7.8) 3(29)
Constipation 3(1.4) 0 0 14 (13.6) 0 0
Alopecia 6 (2.8) 0 0 I'1(10.7) 0 0
Platelet count decreased 2 (0.9) 0 0 12 (11.7) 3(2.9) 2(1.9)

Notes: *Grade 5 AEs considered potentially related to treatment by the investigators were reported in one patient each treated with afatinib (sudden death) or gem/cis

(cardiac failure). *Grouped term.

Abbreviations: AE, adverse event; ALT, alanine transaminase; AST, aspartate transaminase; Cis, cisplatin; Gem, gemcitabine.

respectively), but substantially more patients in the gemcitabine/
cisplatin group experienced grade 4 TRAEs (21.4%) than in
the afatinib group (0.9%). The most common treatment-related
grade 3/4 AEs in the afatinib group were diarrhea (5.6%/0%),
rash/acne (16.4%/0%), and stomatitis (6.1%/0%), whereas
vomiting (18.4%/0.9%), nausea (8.7%/0%), neutropenia
(28.2%/0.5%), and leukopenia (16.5%/0.5%) were the most
common treatment-related grade 3/4 AEs in the gemcitabine/
cisplatin group (Table 3).

TRAESs leading to permanent discontinuation of the
study drug were reported in 12 patients (5.6%) in the
afatinib arm and 43 patients (41.7%) in the gemcitabine/
cisplatin arm. No patients in the afatinib group discontinued
treatment because of diarrhea; the most common reason for
discontinuation was rash (5/12 patients). The most common
reasons for discontinuing gemcitabine/cisplatin were vom-
iting (15/43; 35%), nausea (11/43; 26%), and neutropenia
(10/43; 23%).

Serious TRAEs were reported in 6.1% of patients in
the afatinib group and 4.9% of patients in the gemcitabine/
cisplatin group. Two grade 5 (fatal) AEs were considered
possibly related to treatment, one in each treatment group.

These were sudden death in the afatinib group and cardiac
failure in the gemcitabine/cisplatin group.

PROs

Analysis of PROs focused on three key symptoms that are
most important to patients with NSCLC: cough, dyspnea,
and pain. Significantly greater proportions of patients in
the afatinib group had improvements in cough (76.8%
versus 55.4%; P=0.0003), dyspnea (71.3% versus 47.8%;
P=0.0001), and pain (63.9% versus 43.5%; P=0.0012) than
in the gemcitabine/cisplatin group (Figure 4). There were
significant improvements in all items related to cough,
dyspnea, and pain except “dyspnea rested” and “pain in
arm/shoulder”. Time to deterioration of cough (HR, 0.43
[95% CI, 0.28,0.67]; P=0.0001), dyspnea (HR, 0.51 [95% CI,
0.37,0.71]; P<<0.0001), and pain (HR, 0.62 [95% CI, 0.45,
0.87]; P=0.0044) were all delayed with afatinib versus che-
motherapy (Supplementary slides).

Pharmacokinetics
Afatinib trough plasma concentrations showed high variabil-
ity (geometric coefficient of variation [gCV] 47.1%-90.3%)
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MW Gem/Cis M Afatinib

P-value

Cough 0.0003

Dyspnea 0.0001

Dyspnea rested 0.7976
Dyspnea walked <0.0001
Dyspnea stairs <0.0001

Short of breath 0.0052

Pain 0.0012

Have pain 0.0040

Pain during daily activities 0.0339

Pain in chest 0.0353

Pain in arm/shoulder 0.1859

Pain in other parts 0.0325

20 30

40 50 60 70 80
Patients (%)

Figure 4 Percentage of patients who had improvements in cough, dyspnea, and pain. Outcomes assessed according to the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire C30 (QLQ-C30) and its lung cancer-specific module (QLQ-LCI3).

Abbreviations: Cis, cisplatin; Gem, gemcitabine.

for all dose groups and over all pharmacokinetic (PK) visits
(Table 4). Mean trough plasma concentrations at the last PK
observation on day 43, however, were at a similar level for
all dose groups, by which time most patients would have
received any required dose adjustments (Table 4). The geo-
metric mean trough plasma concentration was 20.6 ng/mL
(gCV 47.1%) for patients whose dose had been reduced to
afatinib 30 mg, 21.5 ng/mL (gCV 63.5%) for patients who
remained on afatinib 40 mg, and 23.5 ng/mL (gCV 61.5%) for
patients whose dose had been escalated to afatinib 50 mg.

Discussion

To our knowledge, this subgroup analysis of LUX-Lung 6
is the largest analysis of treatment with an EGFR-targeted
agent, following upfront mutation testing, in Chinese
patients. Our analysis demonstrated that afatinib significantly
improved PFS, ORR, and (in patients with an EGFR Del19
mutation) OS versus gemcitabine/cisplatin in patients from
mainland China. Furthermore, efficacy benefits were largely

consistent across patient subgroups, including mutation type
(Del19 or L858R). Importantly, the efficacy benefits with
afatinib were complemented by improvements in PROs for
symptoms that are most important to patients with NSCLC:
cough, dyspnea, and pain. There were 20 LTRs, of whom
eight remain on treatment at the time of analysis. Overall,
the tolerability profile of afatinib was consistent with previ-
ous experience and was considerably less severe than that
experienced with platinum-based chemotherapy; TRAEs
were largely manageable on treatment and discontinuation
due to AEs was rare. Together, these data demonstrate that
afatinib should be considered as a first-line treatment option
in Chinese patients with £GFR mutation-positive NSCLC.

Given the availability of several EGFR TKIs in China, it
is a pertinent question to ask the following: which agent is the
most suitable first-line treatment of choice in which patient?
At present, few head-to-head clinical trial data comparing
EGFR TKIs in Chinese patients are available to help guide
treatment decisions. The recent CTONG0901 Phase 11 trial

Table 4 Geometric mean trough plasma concentrations of afatinib after multiple daily dosing of afatinib 40 mg and after dose escalation

to afatinib 50 mg or dose reduction to afatinib 30 mg

Visit Afatinib 30 mg Afatinib 40 mg Afatinib 50 mg

N gMean, gCV, % N gMean, gCV, % N gMean, gCV, %

ng/mL ng/mL ng/mL

Course 2 visit | (day 22) 0 NE NE 187 22.6 60.9 0 NE NE
Course 2 visit 2 (day 29) 6 19.5 90.3 143 23.5 63.0 33 233 60.6
Course 3 visit | (day 43) 17 20.6 47.1 140 21.5 63.5 34 23.5 61.5
Abbreviations: gCV, geometric coefficient of variation; gMean, geometric mean; NE, not evaluable.
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compared the efficacy and safety of gefitinib and erlotinib in
265 Chinese patients with EGFR mutation-positive NSCLC
in any line. Findings showed no significant difference in PFS
(median 13.0 versus 10.4 months; HR, 0.81 [95% CI, 0.62,
1.05]; P=0.108) or OS (median 22.9 versus 20.1 months;
HR, 0.84 [95% ClI, 0.63, 1.13]; P=0.250) between the two
treatment arms.?® LUX-Lung 7 is the only published head-
to-head trial between two EGFR-targeted agents specifically
in a first-line setting. In this trial, 48 of 319 randomized
patients were from China. For the overall dataset, afatinib
significantly improved PFS (median 11.0 versus 10.9 months;
HR, 0.73 [95% CI, 0.57, 0.95]; P=0.017) and TTF (median
13.7 versus 11.5 months; HR, 0.73 [95% CI, 0.58, 0.92];
P=0.0073) with a trend toward improved OS, despite not
being powered to detect any difference in OS versus gefitinib
(median OS 27.9 versus 24.5 months; HR, 0.85 [95% CI,
0.66, 1.09]; P=0.1950).!71827

Although cross-trial comparisons are difficult, and clearly
do not substitute for prospective head-to-head data, it is of
interest to view this large LUX-Lung 6 subanalysis (n=327)
dataset in the context of available Chinese data with erlotinib,
gefitinib, and icotinib. Two trials provide data on erlotinib in
Chinese patients: the Phase IIl OPTIMAL trial examined the
efficacy and safety of erlotinib (n=82) versus gemcitabine/
carboplatin (n=72) in Chinese patients with EGFR mutation-
positive NSCLC (common mutations only),'*? while a subse-
quent Asian Phase III trial, ENSURE —which largely included
Chinese patients (~80%) — compared erlotinib (n=110) versus
gemcitabine/cisplatin (n=107) in the same treatment setting. '
The recent Phase III CONVINCE trial compared icotinib
(n=148) versus cisplatin/pemetrexed (n=137) in Chinese
patients with EGFR mutation-positive NSCLC (common
mutations only)." In contrast to erlotinib and icotinib, few
data are available that have assessed gefitinib specifically in
Chinese patients with £GFR mutation-positive NSCLC. The
Phase I1I trials, NEJ-002 and WJTOG3405, were undertaken
specifically in Japanese patients.”® Although IPASS included
372 patients from China, analysis in EGFR mutation-positive
patients was difficult to interpret as a low proportion of
patients recruited in China provided a tumor sample to
determine EGFR mutation status (38%).” In OPTIMAL,
erlotinib conferred PFS advantage versus chemotherapy in
Chinese patients (HR, 0.16 [95% CI, 0.10, 0.26]; P<<0.0001),
although it should be noted that efficacy was analyzed in
patients who “had received at least one dose of study drug”
rather than in the intent-to-treat population. Additionally,
no clinical study report was available for this trial when
reviewed by the European Medicines Agency. PFS advantage

with erlotinib was also observed in a subgroup analysis of
Chinese patients in the ENSURE study, but with a higher HR
than that is observed in OPTIMAL (HR, 0.30 [95% CI, 0.18,
0.49])."*! In the Chinese subanalysis of IPASS, there was no
significant difference in PFS with gefitinib and chemotherapy
in EGFR mutation unselected patients (median 6.8 versus
6.8 months; HR, 0.79 [95% CI, 0.62, 1.01]; P=0.065).” In
CONVINCE, icotinib significantly improved PFS versus
chemotherapy in Chinese patients (median 11.2 versus 7.9
months; HR, 0.61 [95% CI, 0.43, 0.87]; P=0.006)."

Like afatinib, gefitinib, icotinib, and erlotinib were associ-
ated with better tolerability profiles compared to chemotherapy
in Chinese patients with NSCLC."*"'5? TRAEs were reported
in 87.0%-87.3% with erlotinib, 83.2% with gefitinib,
and 54.1% with icotinib. Treatment-related serious AEs
were reported in 2.4%—2.7% with erlotinib and 2.2% with
gefitinib. The most common grade 3/4 AEs with erlotinib
were rash (2.4%—6.4%) and elevated alanine transaminase
(ALT; 3.6% in OPTIMAL; none reported in ENSURE);
the most common grade 3/4 AEs with gefitinib were rash/
acne (3.8%) and elevated ALT (3.8%). The most common
grade 3/4 AEs with icotinib were rash (14.9%) and diarrhea
(7.4%). Treatment discontinuations due to AEs were required
in 1.2%-2.7% of patients treated with erlotinib and 2.0%
of patients treated with icotinib; no dose discontinuations
because of AEs were required with gefitinib in the Chinese
subanalysis of IPASS.

One important distinguishing feature of the LUX-Lung 6
Chinese data compared with available Chinese data for gefi-
tinib, icotinib, and erlotinib is that afatinib uniquely conferred
OS advantage versus chemotherapy in patients with an EGFR
Del19 mutation. This finding is consistent with the overall
LUX-Lung 6 dataset of Dell9 patients (median 31.4 versus
18.4 months; HR, 0.64 [95% CI, 0.44, 0.94]), as well as the
LUX-Lung 3 study (median 33.3 versus 21.1 months; HR,
0.54 [95% CI, 0.36, 0.79]).'° In contrast, erlotinib did not
confer OS advantage over chemotherapy in Dell9 patients
in either OPTIMAL (HR, 1.52 [95% CI, 0.91, 2.52]) or
ENSURE (HR, 0.79 [95% CI, 0.48, 1.30]).1** Likewise,
no OS advantage was observed with icotinib versus chemo-
therapy in Del19 patients in CONVINCE." The observation
of OS benefit with afatinib in patients with Del19 mutations is
unlikely to be attributable to imbalances in post-progression
therapy because crossover rates in LUX-Lung 6 were similar
in patients with Del19 and L858R mutations.® It is possible
that the achievement of significant OS benefit with afatinib
but not erlotinib nor icotinib reflects the differences in
mechanism of action between afatinib and first-generation
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TKIs. Notably, afatinib potently and irreversibly inhibits all
members of the ErbB family, whereas first-generation TKIs
reversibly inhibit EGFR only.3%3!

In this subanalysis of LUX-Lung 6, TRAEs were
reported by most patients, and treatment with afatinib was
associated with the expected gastrointestinal and derma-
tologic AEs. These were managed with supportive care
and protocol-defined dose reductions; post hoc analyses
demonstrated that dose reduction effectively mitigated
TRAEs without impacting efficacy. Consequently, few
patients had to discontinue afatinib treatment because of
AEs (5.6%), and none because of diarrhea. This suggests
that the established protocols for managing AEs associated
with afatinib are robust and effective in Chinese patients.
Furthermore, although AEs were common with afatinib,
substantial improvements in health-related quality of life
were reported, including improvements in all domains of
lung-cancer symptoms, suggesting that the beneficial effects
of afatinib outweigh its AEs.

Consistent with previous studies, the variability in afa-
tinib plasma concentrations was high for all dose groups.
Analysis of the LUX-Lung 3 and overall LUX-Lung 6
data has demonstrated that, in general, patients with high
trough plasma concentrations were more likely to require a
dose reduction to afatinib 30 mg within the PK observation
period of 43 days."” The PK data suggest that the individual
tolerability-driven dose modification is effective at reducing
excessive afatinib levels. Importantly, observations from
the overall LUX-Lung 3 and LUX-Lung 6 datasets showed
that such tolerability-guided dose adjustment does not
affect therapeutic efficacy. In both cases, median PFS was
similar in patients who reduced their dose during the first
6 months versus those who did not (LUX-Lung 3: 11.3 versus
11.0 months; HR, 1.25 [95% CI, 0.91, 1.72]; LUX-Lung 6:
12.3 versus 10.0 months; HR, 1.00 [95% CI, 0.69, 1.46])."

Limitations of this analysis include that it is a subgroup
analysis of a larger study; however, it is notable that the popu-
lation of over 300 Chinese patients represented ~90% of the
population of the parent study.'? The open-label nature of the
study is also a limitation, although, in this analysis, assess-
ment of the patients’ scans was conducted by an independent
central panel of radiologists and oncologists, and sensitivity
analyses did not suggest any bias. Finally, it should be noted
that chemotherapy would not now be regarded as the state-
of-the-art comparator arm in randomized trials in patients
with EGFR mutation-positive NSCLC; since the initiation
of LUX-Lung 6 in 2010, TKIs have become the first-line
treatment of choice in this setting. However, gemcitabine/

cisplatin was commonly used in Asia at the time that the
study was designed, and the regulatory authorities approved
this choice as a comparator.'?

Conclusion

This analysis of Chinese patients with £EGFR mutation-
positive NSCLC has demonstrated that afatinib is more
effective and has more durable effects than standard first-line
chemotherapy. Furthermore, to our knowledge, afatinib is
the only TKI to demonstrate improved OS versus standard
chemotherapy in patients harboring an EGFR Del19 muta-
tion. Together, the findings suggest that afatinib should
be considered a first-line treatment option for this patient
population.
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