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Purpose: The role of targeted therapy in the neoadjuvant field of stage IIIA epidermal growth factor receptor (EGFR) mutation-positive non-small cell lung cancer (NSCLC) is still controversial. We sought to evaluate the efficacy and safety of neoadjuvant targeted therapy (NTT) with neoadjuvant chemotherapy (NCT) used as a benchmark comparator.

Methods: A systematic search was conducted in four databases (Pubmed, Cochrane Library, Embase, CNKI) for eligible studies on NTT published before October 2020. The primary endpoints were overall survival (OS), progression-free survival (PFS), objective response rate (ORR), and grade 3/4 adverse events (AEs). Statistical analysis and bias assessment were performed by RevMan 5.3.

Results: A total of 319 patients, including 3 randomized controlled trials and 2 non-randomized controlled trials, were included in the meta-analysis. Perform the second subgroup analysis after excluding 2 non-randomized controlled trials. The meta-analysis reveals that, for EGFR mutation-positive stage IIIA NSCLC patients, compared with NCT, NTT can significantly increase ORR (relative risk [RR]:1.70, 95% confidence interval [CI]:1.35–2.15; subgroup-RR:1.56, 95% CI 1.23–2.0) and significantly reduce grade 3/4 AEs (RR:0.5, 95% CI 0.34–0.75; subgroup-RR: 0.53, 95% CI 0.26–1.08). The OS of the NTT arm is slightly higher, but the difference is not significant (hazards ratio [HR]: 0.74, 95% CI: 0.43–1.27; subgroup-HR: 0.64 95% CI 0.40–1.03). No difference in PFS was found (HR: 0.81, 95% CI 0.27–2.44).

Conclusion: In neoadjuvant setting, targeted therapy has a definitive effect on patients with EGFR mutation-positive stage IIIA NSCLC and is even better than chemotherapy in terms of toxicity and tumor response rate.

Systematic Review Registration: PROSPERO, identifier CRD42021221136.
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INTRODUCTION

Lung cancer is the cancer with the highest rates of incidence and mortality in the world. According to the Global Cancer Statistics 2018, there are ~2.09 million new lung cancer cases and 1.76 million lung cancer deaths worldwide each year, accounting for 11.6 and 18.4% of global cancers, respectively (1). Non-small cell lung cancer (NSCLC) accounts for 80% of lung cancers, and epidermal growth factor receptor (EGFR) mutations are common in patients with NSCLC in Asian populations (the EGFR mutation rate of NSCLC patients in the white populations is 20%, and for Asian populations up to 50%) (2). As the disease progresses, the patient's survival prognosis drops sharply. According to statistics, the 5-year survival rates of patients with stage I, IIA, IIIA, and IV lung cancer are 90, 60, 36, and 10%, respectively (3). Stage III patients have a high risk of recurrence after surgery, and their standard treatment strategies have been controversial (4).

According to the NCCN guidelines (Version 1.2020), patients whose clinical assessment is potentially resectable stage IIIA NSCLC should be given induction chemotherapy first, and those who have not progressed during the treatment period undergo further surgery (5). After surgery, the patient will be classified into R0, R1, and R2 according to the surgical margin and receive treatments of Chemotherapy, Chemoradiation, and Concurrent chemoradiation, respectively. But with the advent of targeted therapy, the efficacy of EGFR tyrosine kinase inhibitors (TKI) in EGFR mutation-positive advanced NSCLC has been verified in a number of large-scale clinical trials. Several studies represented by CTONG-0802 suggest that EGFR-TKI conferred a significant PFS benefit in patients with EGFR mutation-positive advanced NSCLC and was associated with more favorable tolerability (6–8). According to the CTONG1104 trial report, in the adjuvant treatment phase of stage II to IIIa EGFR mutation-positive NSCLC, the disease-free survival (DFS) of the gefitinib group was significantly improved compared with the chemotherapy group, and gefitinib group's overall survival (OS) performance was gratifying (9). The phase 3 randomized ADAURA trial included completely resected stage IB to IIIA EGFR mutation-positive NSCLC patients, and showed that patients who received osimertinib had significantly longer DFS than those who received placebo (10). In the latest NCCN guidelines, the first-line treatment of EGFR mutation-positive advanced NSCLC patients has been replaced from chemotherapy to EGFR-TKI therapy. So can neoadjuvant targeted therapy (NTT) produce the same effect or even better?

Encouraged by the remarkable anti-tumor activity and acceptable toxicity of EGFR-TKI in the adjuvant treatment of lung cancer, some prospective studies have begun to explore the effectiveness and safety of EGFR-TKI in neoadjuvant therapy. Unfortunately, the sample size of the current study is limited and the conclusions are not completely consistent. Therefore, through this systematic review and meta-analysis, we will compare the advantages and disadvantages of NTT and neoadjuvant chemotherapy (NCT) in terms of the OS, progression-free survival (PFS), operation rate, grade 3/4 adverse events (AEs), and objective response rate (ORR). It is hoped that this can provide reference evidence for standard treatment in areas with a high incidence of EGFR mutations.



MATERIALS AND METHODS


Search Strategy and Selection Criteria

According to the guidelines for systematic reviews and meta-analyses (PRISMA) (11), literature searches were conducted via Pubmed, Cochrane Library, Embase and CNKI databases up to October 2020. The search terms (Include synonyms) included: “lung neoplasm,” “non-small cell lung cancer or NSCLC,” “epidermal growth factor receptor or EGFR,” “neoadjuvant therapy,” “molecular targeted therapy,” “chemotherapy,” and specific drug names (See Supplementary Materials for search strategies). There were no language restrictions. The retrieved citations were initially and independently screened by the two authors (DC and JZ) through the title and abstract. All discrepancies were resolved by CX. We also checked the corresponding citations from the references to make up for deficiencies in the search. If the same clinical trial had been published in different journals or in different years, we selected the one with the most complete data.

The following are the inclusion criteria: (1) prospective clinical controlled trials about EGFR mutation-positive stage IIIA NSCLC patients; (2) compare NTT with NCT; (3) provide clinical data on the OS, PFS, ORR, AEs (12). The following are the exclusion criteria: (1) the trial includes patients outside of stage IIIa; (2) The patient received adiotherapy before surgery; (3) <20 patients were enrolled.



Data Extraction

The primary endpoints were the OS, PFS, and ORR, as shown by RECIST version 1.1 (13). Secondary end points were the operation rate, progress rate, and grade 3/4 AEs. The following information was extracted from eligible studies by two authors (DC and ZJ), although some articles contained only partial data: first author, year of publication, number of incidents, total sample size, patient's tumor characteristics, treatment strategy, and hazard ratios (HRs) and 95% confidence intervals (CIs) of the OS and PFS. The ORR includes the complete response (CR) rate and the partial response (PR) rate. It was best to obtain data directly from the literature. If that could not be accomplished, we used Parmar's method to estimate data according to the chart included in the article (14).



Assessment of Risk of Bias

We did not examine a funnel plot, because of the small number of studies. We used the RevMan version 5.3 (Nordic Cochrane Centre, Cochrane Collaboration, Copenhagen, Denmark) to evaluate the quality of eligible study according to the Cochrane Handbook for Systematic Reviews of Interventions. The risk of bias was assessed based on the following criteria: Random sequence generatio, Allocation concealment, Blinding of participants and personnel, Blinding of outcome assessment, In-complete outcome data, Other bias.



Statistical Analysis

The meta-analysis of relative risk (RR) for the ORR and the meta-analysis of the HR for the OS and PFS were analyzed using Review Manager (RevMan) version 5.3. The two-sided Cl was set at 95%. P > 0.05 is considered not statistically significant. An RR of >1 meant that the event was more likely to occur in the experimental group (NTT); an HR of <1 meant fewer deaths and better prognosis in the experimental group (NTT), and vice versa. We evaluated the heterogeneity of the included literature according to the I-square (I2), and selected a suitable effects model. Because non-randomized controlled trials (non-RCTs) were included in the initial analysis, in order to reduce the interference of low-quality data with the results, the complete meta-analysis was performed twice. The first analysis included all of the literature, and the second considered only the RCT's data.




RESULTS


Selection of Trials

Figure 1 illustrates the study retrieval process. A total of five articles, and 319 patients were included in the analysis (264 in the subgroup analysis) (Table 1). Three of the trials were qualified RCTs (16–18). All of the subjects were patients with EGFR mutation-positive stage IIIA NSCLC. The subjects were randomly assigned to the NTT group or NCT group. The other two non-RCTs were excluded to form a new subgroup for the second data analysis (15, 19). These two trials assign treatment strategies based on EGFR mutation status.


[image: Figure 1]
FIGURE 1. PRISMA Flow Diagram. We also checked the corresponding citations from the references to make up for deficiencies in the search. According to whether non-RCTs are included or not, two analyses are carried out separately to interpret the data more comprehensively. *Relevant search terms are provided in Supplementary Materials.



Table 1. Characteristics of included studies.
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Efficacy
 
Overall Survival

Data for the OS were available in four trials (two RCTs and two non-RCT). The results after merging all four studies showed that the difference of survival prognosis between NTT and NCT is not significant (HR 0.74, 95% CI: 0.43–1.27, I2 = 47%; Figure 2A), and the heterogeneity was large. After excluding non-RCTs, the heterogeneity of the data disappeared (I2 = 0%). The OS of the NTT arm is slightly higher, but the difference is not significant (HR 0.64, 95% CI: 0.40–1.03, I2 = 0%; Figure 2B).


[image: Figure 2]
FIGURE 2. Forest Plot for Overall Survival (A,B) and Progression-Free Survival (C). CI, confidence interval; HR, hazard ratio; SE, standard error. aHR < 1 meant a better prognosis in the experimental group (NTT). bI2 < 25% can choose fixed effect model, otherwise choose random effect model.




Progression-Free Survival

Only three articles provided PFS follow-up data. Because of the large heterogeneity, the random effects model was adopted. The results showed no significant difference in PFS between the NTT group and the NCT group (HR 0.81, 95% CI: 0.27–2.44, I2 = 81%; Figure 2C).



Objective Response Rate

The consistency of the five studies shows that NTT has a significant advantage in terms of the ORR (RR 1.70, 95% CI: 1.35–2.15, I2 = 0%; Figure 3A). In the subgroup analysis excluding non-RCTs, the results show that the relative risk for ORR in EGFR mutation-positive stage IIIA NSCLC is 1.56-fold higher with EGFR-TKI than with chemotherapy (RR 1.56, 95% CI: 1.23–2.00, I2 = 0%; Figure 3B).


[image: Figure 3]
FIGURE 3. Forest plot for ORR (A,B), progression rate (C,D), and operation rate (E,F). CI, confidence interval; RR, relative risk. aRR > 1 meant that the incident occurred more in the experimental group (NTT). bI2 < 25% can choose fixed effect model, otherwise choose random effect model.




Progression Rate

All five trials provided follow-up data on progress rates. Very few patients progressed during neoadjuvant therapy, there were ~13.8% in the NCT group and 8.8% in the NTT group. The incidence of progression during treatment in the NTT group was lower than that in the NCT group, but the findings were limited by the small sample size and the difference was not statistically significant (RR 0.64, 95% CI: 0.34–1.99, I2 = 0%, Figure 3C); subgroup-RR 0.57, 95% CI: 0.28–1.15, I2 = 0%, (Figure 3D).



Operation Rate

All five studies provided surgical data. The operation rate after NTT was ~83.8% and after NCT was 74.2%. NTT was significantly better than NCT in terms of the surgical resection rate for patients with EGFR mutation-positive stage IIIA NSCLC (RR 1.13, 95% CI: 1.01–1.26, I2 = 0%; Figure 3E). After excluding the data of non-RCT, the advantage of NTT loses statistical significance (RR 1.11, 95% CI: 0.99–1.24, I2 = 0%; Figure 3F).




Toxicity

There were four studies describing the frequency and nature of AEs during neoadjuvant therapy. The main grade 3/4 adverse event of chemotherapy is myelosuppression, and the main grade 3/4 adverse event of EGFR-TKI is skin rash. The results of the meta-analysis showed that the incidence of grade 3/4 AEs in the NTT group was significantly less than that in the NCT group (RR 0.50, 95% CI: 0.34–0.75, I2 = 23%; Figure 4A). After excluding data from the non-RCTs and selecting the random effects model, the tolerability advantage of NTT does not reach statistical significance (RR 0.53, 95% CI: 0.26–1.08, I2 = 49%; Figure 4B).


[image: Figure 4]
FIGURE 4. (A,B) Forest plot for grade 3/4 adverse events. CI, confidence interval; RR, relative risk. aRR > 1 meant a better ORR in the experimental group (NTT). bI2 < 25% can choose fixed effect model, otherwise choose random effect model.




Risk of Bias

Fewer than 10 studies included in this meta-analysis, the power of funnel plot asymmetry is too low to distinguish chance from real asymmetry. We used the RevMan version 5.3 to evaluate the quality of eligible study according to the Cochrane Handbook for Systematic Reviews of Interventions, and then the risk of bias for each study is summarized in Table 2.


Table 2. Risk of Bias of included studies.
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DISCUSSION

As the efficacy of EGFR-TKI has been confirmed, NCCN Guidelines have now adopted it as a first-line treatment for patients with advanced EGFR mutation-positive NSCLC (5). However, in neoadjuvant setting, there is still controversy about the routine administration of TKI treatment to patients with stage IIIA EGFR mutation-positive NSCLC. This is the first meta-analysis comparing efficacy and safety of NTT and NCT for EGFR mutation-positive stage IIIA NSCLC, and most of the relevant clinical studies are still ongoing.

The results of our meta-analysis suggest that the induction therapy of locally advanced EGFR mutation-positive NSCLC patients can give priority to EGFR-TKI. For example, in our analysis, NTT has the potential to improve the survival prognosis compared with NCT. Although, according to Zhong's literature reports, the survival time of EGFR mutation-negative patient who received NCT was longer than that of EGFR mutation-positive patient who received NTT (15). Although the survival data in the study by Zhong et al. is diametrically opposed to other studies on the forest plot, it is not completely contradictory to our conclusion (15). This advantage may be due to the biological characteristics brought about by EGFR gene mutations, resulting in a worse basic prognosis for patients with mutation-positive (20). Assigning patients to NTT or NCT based on EGFR mutation status may be the most effective strategy.

A meta-analysis of advanced NSCLC suggested that EGRF-TKI treatment can significantly prolong the PFS of EGFR mutation-positive patients (21). In our study, CTONG1103, a large prospective randomized controlled trial, confirmed that TKI can also improve PFS in neoadjuvant setting compared to traditional chemotherapy (17). There is currently no other reliable evidence about PFS.

In each included studies, the absolute value of ORR of each NTT group is higher than that of the NCT. Due to the limitation of sample size, the advantage was not statistically significance in a part of studies. After summarizing the above data, NTT has a consistent advantage over NCT in ORR. The EGFR mutation status can be regarded as a predictive biomarker of tumor regression after EGFR-TKI treatment, and the tumor regression of EGFR mutation-positive patients who received NTT was more significant than that of EGFR mutation-negative patients who received NCT. The NCCN Guidelines recommend that locally advanced patients who have no apparent progress after induction therapy should be followed by surgery and postoperative adjuvant treatment (5). The intense tumor response after TKI treatment echoes the lower progression rate and higher surgery rate during the treatment period in our analysis. Studies have reported that neoadjuvant chemotherapy may cause fusion of tissue planes, tissue edema, or adhesions around the lesion, thereby increasing the difficulty of surgical dissection and tumor resection (16). Unfortunately, the existing literature does not provide sufficient data on R0 resection.

In fact, it is difficult to absolutely compare the survival difference between NTT and NCT in clinical setting. It is possible that patients may have cross-treatment during the adjuvant treatment stage, and this would weaken the survival benefit of NTT and make it difficult to obtain the end point of prognosis improvement. Assuming in a more conservative setting, if there is no significant difference between NTT and NCT for the stage IIIA EGFR mutation-positive patient's survival prognosis, choosing a treatment with more tolerable adverse effects is also a quality improvement direction worth considering. Our research found that the EGFR mutation-positive stage IIIA NSCLC patients are extremely sensitive to the NTT strategy, meanwhile, the incidence of grade 3/4 AEs in the NTT group was significantly lower than that of NCT. Consistent with previous reported results, the main adverse event of NTT is skin rash, and the main adverse events of NCT are myelosuppression and gastrointestinal reaction (22). In clinical practice, the toxicity associated with myelosuppression may be ignored by patients because it has no direct symptoms in the early stage (23). The gastrointestinal reaction often affects the quality of life and causes the patient to visit the doctor repeatedly (24). However, myelosuppression may be associated with higher risk complications. Although the analysis results show acceptable toxicity of TKI, the conclusion is based on idealized test conditions. For example, patients included in the trial need to have no significant liver or kidney damage. In actual clinical work, most patients with lung cancer are elderly, often with various underlying diseases, which reduces their tolerance to drug toxicity.

In the United States where the EGFR mutation rate is low, the effect of TKI as an induction therapy may be limited. Following the NCCN guidelines for preoperative induction chemotherapy may be a better choice. However, for East Asian where the EGFR-mutation rate is as high as 50%, we recommend tumor or mediastinal nodal biopsy and EGFR-mutation assessment before surgery to improve patient prognosis through personalized targeted therapy.



LIMITATIONS

This report concerns a meta-analysis, and it has some limitations. First of all, we do not have detailed data for each patient. Second, some data were not directly provided in the articles, and we could only estimate the missing data by means of a chart. Third, this direction in therapy is still an emerging topic. At present, many similar clinical trials have not yet completed follow-up and the data that can be obtained are limited. Fourth, although the EGFR-TKI used in all test groups was erlotinib, the chemotherapy regimen of the control group varied slightly between different trials. Fifth, in actual clinical settings, postoperative patients receiving adjuvant treatments cannot be compulsorily controlled, and there may be partial cross-treatments. The prognostic evaluation bias caused by this situation cannot be estimated. The views provided in this article are only for reference, and the establishment of the best treatment model requires more large-scale clinical trials.



CONCLUSIONS

For the comparison of NTT and NCT treatment strategies in patients with EGFR mutations in stage IIIA, NTT has a trend to improve OS; no difference in PFS was found; NTT has a higher ORR; the incidence of grade 3/4 AEs in the NTT group is lower. In neoadjuvant setting, targeted therapy has a definitive effect on patients with EGFR mutation-positive stage IIIA NSCLC and is even better than chemotherapy in terms of toxicity and tumor response rate.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding authors.



AUTHOR CONTRIBUTIONS

BC and JS designed the direction and ideas of the research. Data collection and analysis were performed by DC, ZJ, and JZ. The first draft of the manuscript was written by DC and all authors commented on previous versions of the manuscript. CX, KZ, and YR were responsible for the proofreading. All authors read and approved the final manuscript.



FUNDING

This work was supported by the Natural Science Foundation of Zhejiang Province (Grant No. Y19H160116) and the National Natural Science Foundation of China (Grant No. 82002420).



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fsurg.2021.715318/full#supplementary-material



ABBREVIATIONS

EGFR-TKI, epidermal growth factor receptor-tyrosine kinase inhibitor; NCT, neoadjuvant chemotherapy; NSCLC, non-small cell lung cancer; NTT, neoadjuvant targeted therapy; ORR, overall objective response rate; OS, overall survival; PFS, progression-free survival; AEs, adverse events.



REFERENCES

 1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2018) 68:394–424. doi: 10.3322/caac.21492

 2. Shi Y, Au JS, Thongprasert S, Srinivasan S, Tsai CM, Khoa MT, et al. A prospective, molecular epidemiology study of EGFR mutations in Asian patients with advanced non-small-cell lung cancer of adenocarcinoma histology (PIONEER). J Thorac Oncol. (2014) 9:154–62. doi: 10.1097/JTO.0000000000000033

 3. Goldstraw P, Chansky K, Crowley J, Rami-Porta R, Asamura H, Eberhardt WE, et al. The IASLC lung cancer staging project: proposals for revision of the TNM stage groupings in the forthcoming (Eighth) edition of the TNM classification for lung cancer. J Thorac Oncol. (2016) 11:39–51. doi: 10.1016/j.jtho.2015.09.009

 4. Pang Z, Yang Y, Ding N, Huang C, Zhang T, Ni Y, et al. Optimal managements of stage IIIA (N2) non-small cell lung cancer patients: a population-based survival analysis. J Thorac Dis. (2017) 9:4046–56. doi: 10.21037/jtd.2017.10.47

 5. Ettinger DS, Wood DE, Aggarwal C, Aisner DL, Akerley W, Bauman JR, et al. NCCN guidelines insights: non-small cell lung cancer, Version 1.2020. J Natl Compr Canc Netw. (2019) 17:1464–72. doi: 10.6004/jnccn.2019.0059

 6. Xu C, Zhou Q, Wu YL. Can EGFR-TKIs be used in first line treatment for advanced non-small cell lung cancer based on selection according to clinical factors? - a literature-based meta-analysis. J Hematol Oncol. (2012) 5:62. doi: 10.1186/1756-8722-5-62

 7. Wu YL, Zhou C, Hu CP, Feng J, Lu S, Huang Y, 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. doi: 10.1016/S1470-2045(13)70604-1

 8. Zhou C, Wu YL, Chen G, Feng J, Liu XQ, Wang C, 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. doi: 10.1016/S1470-2045(11)70184-X

 9. Zhong WZ, Wang Q, Mao WM, Xu ST, Wu L, Shen Y, et al. Gefitinib versus vinorelbine plus cisplatin as adjuvant treatment for stage II-IIIA (N1-N2) EGFR-mutant NSCLC (ADJUVANT/CTONG1104): a randomised, open-label, phase 3 study. Lancet Oncol. (2018) 19:139–48. doi: 10.1016/S1470-2045(17)30729-5

 10. Wu YL, Tsuboi M, He J, John T, Grohe C, Majem M, et al. Osimertinib in resected EGFR-mutated non-small-cell lung cancer. N Engl J Med. (2020) 383:1711–23. doi: 10.1056/NEJMoa2027071

 11. McInnes MDF, Moher D, Thombs BD, McGrath TA, Bossuyt PM; and the PRISMA-DTA Group, et al. Preferred reporting items for a systematic review and meta-analysis of diagnostic test accuracy studies: the PRISMA-DTA statement. JAMA. (2018) 319:388–96. doi: 10.1001/jama.2017.19163

 12. Cancer N. Common Terminology Criteria for Adverse Events (CTCAE) v4.0. (2009).

 13. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al. New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer. (2009) 45:228–47. doi: 10.1016/j.ejca.2008.10.026

 14. Parmar MK, Torri V, Stewart L. Extracting summary statistics to perform meta-analyses of the published literature for survival endpoints. Stat Med. (1998) 17:2815–34. doi: 10.1002/(sici)1097-0258(19981230)17:24<2815::aid-sim110>3.0.co;2-8

 15. Zhong W, Yang X, Yan H, Zhang X, Su J, Chen Z, et al. Phase II study of biomarker-guided neoadjuvant treatment strategy for IIIA-N2 non-small cell lung cancer based on epidermal growth factor receptor mutation status. J Hematol Oncol. (2015) 8:54. doi: 10.1186/s13045-015-0151-3

 16. Chen WQ, Li P, Wang Q, Zhang YJ, Li HY, Jin XT, et al. [A randomized controlled study of erlotinib versus pemetrexed combined with cisplatin in neoadjuvant therapy of stage IIIA EGFR-mutant lung adenocarcinoma]. Zhonghua Zhong Liu Za Zhi. (2018) 40:133–7. doi: 10.3760/cma.j.issn.0253-3766.2018.02.010

 17. Zhong WZ, Chen KN, Chen C, Gu CD, Wang J, Yang XN, et al. Erlotinib versus gemcitabine plus cisplatin as neoadjuvant treatment of stage IIIA-N2 EGFR-mutant non-small-cell lung cancer (EMERGING-CTONG 1103): a randomized phase II study. J Clin Oncol. (2019) 37:2235–45. doi: 10.1200/JCO.19.00075

 18. Ning Z, Chen R, Chen K H, et al. Influence of clinical efficacy and safety of two kinds of neoadjuvant therapy in treatment of lung adenocarcinoma complicated with EGFR mutant at stage III. J Clin Pulmonary Med. (2019) 9:2696–715. Available online at: http://kns-cnki-net.sjlib.cn/kcms/detail/detail.aspx?FileName=LCFK201905034&DbName=CJFQ2019

 19. Xiong L, Lou Y, Bai H, Li R, Xia J, Fang W, et al. Efficacy of erlotinib as neoadjuvant regimen in EGFR-mutant locally advanced non-small cell lung cancer patients. J Int Med Res. (2020) 48:300060519887275. doi: 10.1177/0300060519887275

 20. Ahn HK, Choi YL, Han JH, Ahn YC, Kim K, Kim J, et al. Epidermal growth factor receptor mutation and treatment outcome of mediastinoscopic N2 positive non-small cell lung cancer patients treated with neoadjuvant chemoradiotherapy followed by surgery. Lung Cancer. (2013) 79:300–6. doi: 10.1016/j.lungcan.2012.11.010

 21. Lee CK, Brown C, Gralla RJ, Hirsh V, Thongprasert S, Tsai CM, et al. Impact of EGFR inhibitor in non-small cell lung cancer on progression-free and overall survival: a meta-analysis. J Natl Cancer Inst. (2013) 105:595–605. doi: 10.1093/jnci/djt072

 22. Kurata T, Nakaya A, Yokoi T, Niki M, Kibata K, Takeyasu Y, et al. Phase I/II study of erlotinib, carboplatin, pemetrexed, and bevacizumab in chemotherapy-naïve patients with advanced non-squamous non-small cell lung cancer harboring epidermal growth factor receptor mutation. Genes Cancer. (2017) 8:559–65. doi: 10.18632/genesandcancer.145

 23. Azzoli CG, Kris MG, Pfister DG. Cisplatin versus carboplatin for patients with metastatic non-small-cell lung cancer–an old rivalry renewed. J Natl Cancer Inst. (2007) 99:828–9. doi: 10.1093/jnci/djk222

 24. Snee M. Quality of life comparing carboplatin with cisplatin in the treatment of non-small cell lung cancer. Eur J Cancer. (2018) 91:167. doi: 10.1016/j.ejca.2017.11.019

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Chen, Jin, Zhang, Xu, Zhu, Ruan, Zhang, Chen and Shen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fsurg-08-715318-t001.jpg
Study

Zhong etal. (15)

Chen et al. (16)

Zhong etal. (17)

Ning et al. (18)

Xiong et al. (19)

Study type

Non-RCT

RCT

RCT

RCT

Non-RCT

Cancer
TNM

NSCLC
HIA-N2
NSCLC
A
NSCLC
A-N2
NSCLC
A
NsCLC
A

Participants

AErotinib(V = 12)
B:GC-chemolN = 12)
AErlotinib(N = 43)
B:PP-chemo( = 43)
A:Erlotinib(N = 37)
B:GC-chemo(/V = 35)
AErlotinib(N = 563)
B:PP-chemo(V = 53)
AErlotinibN = 15)
B:Cisplatin-based
chemotherapy
N=16)

Population

Total

Mut EGFR

Mut EGFR

Mut EGFR

Total

HR[95%CI]
os PFS
1.79[0.73-4.4]  2.26(0.91-5.61)

05(0.24-1.07) NA.

0.77 0.41-1.45]  0.39[0.23-0.67)
NA. NA.

0.48(0419-1.19)  0.66[0.22-1.97)

NTT

72

29/43

20/37

35/53

1015

OR

NCT

312

19/43

12/35

22/53

3/16

Progression
NTT  NCT
Y12 22
243 543
387 435
653  10/58
o015 1716

Surgery
NTT  NCT
612 72
30/43  36/43
31/37 24135
46/53  43/53
1215 8/16

AEs

NTT

212

9/43

o037

15/53

NA.

NCT

312

14/43

10/35

25/53

NA.

NSCLC, non-smell cell lung cancer; GC, gemcitabine/carboplatin; PP, pemetrexed/cisplatin; mut, mutatated; OS, overal survival; PFS, progression free survival; OR, objective response; N.A. data notavaiable; NTT, neoadjuvant targeted
therapy; NCT, neoadjuvant chemotherapy; AEs, grade 3/4 adverse events.





OPS/images/fsurg-08-715318-t002.jpg
Chen etal. (16)
Ning et al. (18)

Zhong et al. (17)
Zhong et al. (15)
Xiong et al. (19)

+, Low risk of bias, —, high risk of bias.

Random sequence
generation

+ o+ o+

, Unclear.

Allocation
concealment

Blinding of participants
and personnel

o+ b+

Incomplete
outcome data

o+ o+

Selective reporting  Other bias

s





OPS/images/fsurg-08-715318-g003.gif





OPS/images/fsurg-08-715318-g004.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Efficacy and Safety of Neoadjuvant Targeted Therapy vs. Neoadjuvant Chemotherapy for Stage IIIA EGFR-Mutant Non-small Cell Lung Cancer: A Systematic Review and Meta-Analysis



		Introduction



		Materials and Methods



		Search Strategy and Selection Criteria



		Data Extraction



		Assessment of Risk of Bias



		Statistical Analysis







		Results



		Selection of Trials



		Efficacy



		Overall Survival



		Progression-Free Survival



		Objective Response Rate



		Progression Rate



		Operation Rate









		Toxicity



		Risk of Bias







		Discussion



		Limitations



		Conclusions



		Data Availability Statement



		Author Contributions



		Funding



		Supplementary Material



		Abbreviations



		References

















OPS/images/cover.jpg
, frontiers
in Surgery

Efficacy and Safety of Neoadjuvant
Targeted Therapy vs. Neoadjuvant
Chemotherapy for Stage IIIA
EGFR-Mutant Non-small Cell Lung
Cancer: A Systematic Review and
Meta-Analysis





OPS/images/fsurg-08-715318-g001.gif
e

pr—
S
=
o
=
[——
[ N
Ehmen,
rer—
S
S
R
prn
e






OPS/images/fsurg-08-715318-g002.gif
os

£5 R
=E R
L .
g

=8 R

b oeadaiarari

i
pitt 4

s

ssmaim
SR
it
i Hrd

s s

st s
e St B cusiian
e S s Bo Sbii R
e Sad s B aneme ——
s sz ——
et ottt 10 S e T
T

S Mo iy









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Surgery





