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For the treatment of epidermal growth factor receptor 
(EGFR) mutation-positive advanced non-small cell lung 
cancer (NSCLC), we have typically used an EGFR-tyrosine 
kinase inhibitor (EGFR-TKI), gefitinib or erlotinib (1-4).  
In addition, recent clinical trials have revealed the efficacy 
of afatinib as an irreversible blocker of the ErbB family 
(5,6). The effect of afatinib on overall survival of patients 
with EGFR common mutation-positive [exon 19 deletion 
(del19), exon 21 L858R point mutation (L858R)] lung 
adenocarcinoma through an analysis of data from two open-
label, randomized, phase III trials has been reported (7). 
Overall survival for EGFR common mutation-positive 
NSCLC patients treated with afatinib was significantly 
longer than for those treated with chemotherapy. In 
particular, overall survival for del19-positive NSCLC 
patients was apparently longer in the afatinib group than in 
the chemotherapy group. Since gefitinib or erlotinib was 
used in the chemotherapy group as an EGFR-TKI, these 
results lead us to consider which EGFR-TKI is the best 
choice for EGFR mutation-positive NSCLC as a first-line 
treatment. 

Recently, Park and colleagues reported the LUX-Lung7 
study, a phase 2B, open-label, randomized, controlled trial 
to compare afatinib with gefitinib as first-line treatment 
in EGFR common mutation-positive NSCLC, where 
the target sample size was 316, and the same sample size 
was set for each group. The objective of this study was to 
demonstrate the superiority of afatinib over gefitinib in 
terms of improvement in progression-free survival, time-
to-treatment failure, and overall survival. Originally, the 

primary outcomes were progression-free survival and disease 
control at 12 months; however, the protocol was updated to 
include time-to-treatment failure and overall survival in the 
primary outcomes, and disease control became a secondary 
endpoint. The results showed that progression-free survival 
[median 11.0 months (95% CI, 10.6–12.9) with afatinib 
vs. 10.9 months (95% CI, 9.1–11.5) with gefitinib; hazard 
ratio (HR) =0.73 (95% CI, 0.57–0.95); P=0.017] and TTF 
[median 13.7 months (95% CI, 11.9–15.0) with afatinib vs. 
11.5 months (95% CI, 10.1–13.1) with gefitinib; HR =0.73 
(95% CI, 0.58–0.92); P=0.0073] were significantly longer 
with afatinib than with gefitinib. Interestingly, progression-
free survival by mutation types showed no significant 
difference, but it was better with afatinib than with 
gefitinib. Because the sample size of the LUX-Lung 7 trial 
was larger than many previous randomized, phase III trials, 
and the PFS data of the LUX-Lung 7 trial were similar to 
previous trials (1,2,5,6), this phase 2B trial data was thought 
to be reliable. Therefore, given the results of this phase IIB 
trial, afatinib may be a better choice for common EGFR 
mutation-positive NSCLC patients. 

In contrast, the American Society of Clinical Oncology 
(ASCO) proposed defining clinically meaningful outcomes 
for clinical trials (8). Although PFS is a commonly used 
end point, the working groups each preferred to use overall 
survival as the primary measure of clinically meaningful 
outcome. For NSCLC, the recommendations for 
improvement over current overall survival and progression-
free survival that would be clinically meaningful were 3.25 
to 4 months and 4 months, respectively. The PFS difference 

Commentary

Epidermal growth factor receptor-tyrosine kinase inhibitors, which 
is the best choice?

Tetsuya Oguri 

Department of Respiratory Medicine, Allergy and Clinical Immunology, Nagoya City University Graduate School of Medical Sciences, 1 Kawasumi, 

Mizuho-cho, Mizuho-ku, Nagoya 467-8601, Japan

Correspondence to: Tetsuya Oguri. Department of Respiratory Medicine, Allergy and Clinical Immunology, Nagoya City University Graduate School 

of Medical Sciences, 1 Kawasumi, Mizuho-cho, Mizuho-ku, Nagoya 467-8601, Japan. Email: t-oguri@med.nagoya-cu.ac.jp.

Comment on: Park K, Tan EH, O'Byrne 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.

Submitted May 26, 2016. Accepted for publication Jun 01, 2016.

doi: 10.21037/tcr.2016.06.33

View this article at: http://dx.doi.org/10.21037/tcr.2016.06.33

https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2016.06.33


S307Translational Cancer Research, Vol 5, Suppl 2 August 2016

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(S2):S306-S308 tcr.amegroups.com

between afatinib and gefitinib in this phase 2B trial was 
significant, but it was not meaningful in the light of the 
ASCO recommendation. Furthermore, overall survival in 
this phase 2B trial is not yet established. In addition, the 
usefulness according to the EGFR common mutation type 
is not confirmed; therefore, it is too early to decide between 
afatinib and gefitinib with respect to superiority and 
inferiority.

The estimation of time-to-treatment failure is very 
interesting. In selected EGFR mutation-positive NSCLC 
patients, continuous therapy with EGFR-TKI beyond 
radiological progression in the absence of clinical 
deterioration or in the case of oligometastasis that is locally 
controlled with radiotherapy, such as central nervous system 
metastasis, may be an option in clinical practice. Although 
time-to-treatment failure was significantly improved with 
afatinib over gefitinib, indicating that afatinib might confer 
additional clinical benefit, it is not possible to compare, 
because previous trials have not estimated time-to-
treatment failure.

The frequency and severity of adverse events were also 
reported. The most frequent drug-related grade 3 or worse 
adverse events in patients given afatinib were diarrhea, rash 
or acne, and fatigue, and in patients given gefitinib, they 
were increased ALT/AST concentration and rash or acne. 
The profile of adverse events for afatinib or gefitinib is 
similar to that of previous reports (5,6,9). Serious treatment-
related adverse events occurred in 17 (11%) patients in the 
afatinib group and 7 (4%) in the gefitinib group. Ten (6%) 
patients in each group discontinued treatment due to drug-
related adverse events. Fifteen (9%) fatal adverse events 
occurred in the afatinib group, with 10 (6%) in the gefitinib 
group. Though dose reductions due to adverse events were 
undertaken more with afatinib (42%) than with gefitinib 
(2%), both EGFR-TKIs demonstrated a manageable safety 
profile. 

Taking this phase IIB trial and previous phase III trials 
together, afatinib is better than gefitinib with respect to 
progression-free survival. However, whether the effect 
of afatinib is different according to the EGFR common 
mutation type or how superior afatinib is to gefitinib is still 
not clear. The usefulness of gefitinib for EGFR mutation-
positive NSCLC patients who are elderly or have poor 
performance status has been investigated, but it has not yet 
been investigated for afatinib (10). Therefore, it is better to 
choose the EGFR-TKI based on safety and background of 
the NSCLC patients.

The EGFR T790M point mutation (T790M) is the 

most common mechanism of drug resistance to EGFR-
TKIs in EGFR mutation-positive NSCLC patients (11). 
Afatinib has been shown to be effective in preclinical 
models against EGFR T790M mutation-positive NSCLC, 
and the efficacy of combining afatinib and the anti-EGFR 
antibody cetuximab has been reported (12,13). Recently a 
new-generation EGFR-TKI that is selective for the EGFR 
T790M resistance mutation has been developed (14); 
however, when is the best time to use an EGFR T790M-
selective EGFR-TKI, that is as first-line, second-line, or 
later lines, remains unclear. When resistance develops to 
one inhibitor, repeat biopsy can provide critical information 
as to whether sequential therapy with a different inhibitor 
may be effective. The sequence of EGFR-TKI therapy, 
including combination therapy, still needs to be determined.

Acknowledgments

Funding: None.

Footnote 

Provenance and Peer Review: This article was commissioned 
and reviewed by the Section Editor Mu-Xing Li, MD 
(Department of Abdominal Surgical Oncology, Cancer 
Hospital, Chinese Academy of Medical Sciences (CAMS) 
and Peking Union Medical College (PUMC), Beijing, 
China).

Conflicts of Interest: The author has completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2016.06.36). The author has no conflicts 
of interest to declare.

Ethical Statement: The author is accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

http://dx.doi.org/10.21037/tcr.2016.06.36
http://dx.doi.org/10.21037/tcr.2016.06.36
https://creativecommons.org/licenses/by-nc-nd/4.0/


S308 Oguri. Choice of EGFR-TKI

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(S2):S306-S308 tcr.amegroups.com

References

1. Maemondo 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. 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. 

3. 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.

4. 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. 

5. 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.

6. 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, 
randomised phase 3 trial. Lancet Oncol 2014;15:213-22. 

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. Ellis LM, Bernstein DS, Voest EE, et al. American Society 
of Clinical Oncology perspective: Raising the bar for 
clinical trials by defining clinically meaningful outcomes. J 
Clin Oncol 2014;32:1277-80.

9. Urata Y, Katakami N, Morita S, et al. Randomized phase 
III study comparing gefitinib with erlotinib in patients 
with previously treated advanced lung adenocarcinoma: 
WJOG 5108L. J Clin Oncol 2016. [Epub ahead of print].

10. Inoue A, Kobayashi K, Usui K, et al. First-line gefitinib 
for patients with advanced non-small-cell lung cancer 
harboring epidermal growth factor receptor mutations 
without indication for chemotherapy. J Clin Oncol 
2009;27:1394-400.

11. Yu HA, Arcila ME, Rekhtman N, et al. Analysis of tumor 
specimens at the time of acquired resistance to EGFR-TKI 
therapy in 155 patients with EGFR-mutant lung cancers. 
Clin Cancer Res 2013;19:2240-7.

12. Hirano T, Yasuda H, Tani T, et al. In vitro modeling to 
determine mutation specificity of EGFR tyrosine kinase 
inhibitors against clinically relevant EGFR mutants in 
non-small-cell lung cancer. Oncotarget 2015;6:38789-803.

13. Janjigian YY, Smit EF, Groen HJ, et al. Dual inhibition 
of EGFR with afatinib and cetuximab in kinase inhibitor-
resistant EGFR-mutant lung cancer with and without 
T790M mutations. Cancer Discov 2014;4:1036-45.

14. Jänne PA, Yang JC, Kim DW, et al. AZD9291 in EGFR 
inhibitor-resistant non-small-cell lung cancer. N Engl J 
Med 2015;372:1689-99.

Cite this article as: Oguri T. Epidermal growth factor 
receptor-tyrosine kinase inhibitors, which is the best choice? 
Transl Cancer Res 2016;5(S2):S306-S308. doi: 10.21037/
tcr.2016.06.33


