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INTRODUCTION

	 Lung cancer is one of the most common and fre-
quently diagnosed malignancies and is considered 
a leading cause of cancer-related mortality world-
wide, with about two million new cases reported 
annually. Lung cancer mortality reaches as high 
as 18.4%, significantly higher rate than that of the 
second ranked breast cancer (6.6%).1 In China, the 
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ABSTRACT
Objectives: To compare the clinical effects of Osimertinib and Gefitinib in the treatment of non-small cell 
lung (NSCLC) complicated with epidermal growth factor receptor (EGFR) gene mutation.
Methods: We retrospectively analyzed the clinical data of 102 patients with advanced NSCLC and EGFR 
gene mutations treated in the Chest Disease Diagnosis and Treatment Center of our hospital from January 
2018 to January 2020. We divided the data based on the administered treatments into Osimertinib and 
Gefitinib groups. The disease control rate (DCR), progression free survival (PFS) and the incidence of 
adverse events in both groups were analyzed.
Results: In the Osimertinib group, there was one patients with complete response (CR), 38 with partial 
response (PR), eight with stable disease (SD), and two with progressive disease (PD)/ The overall response 
rate (ORR) was 79.59% (39/49), and the disease control rate (DCR) was 95.92% (47/49). In the Gefitinib 
group, we found zero patients with CR, 37 patients with PR, 11 with SD, and five with PD. The ORR in 
the Gefitinib group was 69.80% (37/53) and DCR was 90.57% (48/53). There was no statistical significance 
between the two groups, ORR was χ2=0.927 (P=0.336) and the DCR χ2=0.221 (P=0.638). The median PFS of 
and Gefitinib groups was significantly higher in the oxitinib group, compared to the Gefitinib group (18.1 
months (95% CI 15.4-20.7) and 10.7 months (95% CI 9.9-11.4), respectively, P<0.001). The incidence of 
adverse reactions in the Osimertinib group was 12.24% (6/49), which was significantly lower than 28.30% 
(15/53) in the Gefitinib group (P < 0.05).
Conclusions: The clinical effect of oxitinib in the treatment of non-small cell lung cancer complicated 
with EGFR gene mutation is similar to that of Gefitinib. In patients with advanced NSCLC and EGFR gene 
mutations, oxitinib treatment is associated with significantly longer PFS and lower adverse reaction rate 
compared with Gefitinib treatment.
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incidence rate of lung cancer is 20%, with a mor-
tality rate of 27.3%.2 About 80% of lung cancers 
patients are diagnosed with non-small cell lung 
cancers (NSCLCs) with a poor prognosis. More 
than half of patients with NSCLC are diagnosed at 
the advanced stage which makes surgery impos-
sible.3 Numerous studies showed the association 
of mutations in epidermal growth factor receptor 
(EGFR) with NSCLC.4 Therefore, EGFR tyrosine 
kinase inhibitors (TKIs) have been recommend as a 
potential first-line treatment for advanced NSCLC 
patients with EGFR mutations positive.5 However, 
acquisition of an additional mutation in EGFR, re-
sulting in substitution of threonine amino acid 790 
to methionine (T790M) is the most common resist-
ance mechanism that occurs.6,7

	 Osimertinib (trade name Tagrisso) is a third-
generation EGFR-TKI developed by AstraZeneca 
in the UK. It can target both the initial EGFR 
mutation and the T790M site mutation at the same 
time, and it is used to treat patients with NSCLC 
and the EGFR T790M mutation after receiving 
EGFR-TKI treatment.8,9 In March 2017, the U.S. 
Food and Drug Administration (FDA) approved  
Osimertinib as a first-line treatment for patients 
with metastatic NSCLC with EGFR mutation 
(deletion of exon 19 or mutation of exon 21 L858R), 
and obtained the permission of first-line treatment 
in China in August 2019.10,11

	 Gefitinib (trade name Iressa) is a reversible 
small molecule ATP analogue that is designed 
to inhibit the tyrosine kinase activity of EGFR. It 
is a first molecular target medication developed 
by AstraZeneca for the treatment of NSCLC.12 
Compared with traditional chemotherapy drugs, 
Gefitinib, a targeted drug that regulates tumor 
pathogenesis at the molecular level of cell receptor 
and value-added regulation, can significantly 
prolong the disease-free survival of patients with 
EGFR mutation positive.13

	 This study investigated and compared clinical 
effect and adverse reaction rate of Oxitinib and 
Gefitinib in the treatment of non-small cell lung 
cancer complicated with EGFR gene mutation to 
provide reference for relevant clinical application.

METHODS

	 We retrospectively collected data from 102 
patients with stage III-B or IV NSCLC treated at 
the Chest Disease Diagnosis and Treatment Center 
of our hospital from January 2018 to January 2020. 
According to clinical records, 49 patients were 
treated with Osimertinib and 53 with Gefitinib. 

Inclusion criteria:
•	 EGFR mutation was determined by molecular 

pathology, and the mutation status of exons 
19 and 21 of EGFR mutation was detected by 
ARMS-PCR;14we carried out AMSS-PCR using 
(epidermal growth factor receptor, EGFR

•	 There is at least one objectively measurable 
tumor focus, and the maximum diameter 
measured by conventional measurement 
technology is ≥20 mm;

•	 The clinical data are complete.
Exclusion criteria:
•	 Serious functional organ damage;
•	 Patients with mental disorders;
•	 Severe cardiac insufficiency.
	 Patients were treated with either Oxitinib (Astra-
Zeneca Pharmaceutical Co., Ltd., gyzz j20180027), 
80mg/tablet orally, one tablet/day, or Gefitin-
ib (AstraZeneca Pharmaceutical Co., Ltd., gyzz 
j20180014), 250mg/tablet orally, one tablet/day. 
	 Each treatment was given as a cycle of one 
month. The drug was administered continuously 
during the treatment until the disease progresses or 
intolerable adverse reactions occur. Patients did not 
receive radiotherapy or other molecular targeted 
drugs during the whole treatment period.
Observation indexes and curative effect evaluation 
criteria: 1) General clinical data of patients were 
collected; 2) Disease control: the clinical effects 
of patients before and after treatment were 
evaluated according to RECIST solid tumor 
efficacy evaluation standard.15 Designed to better 
capture CIT responses. Patients and Methods 
Atezolizumab data from clinical trials in non-
small-cell lung cancer, metastatic urothelial 
carcinoma, renal cell carcinoma, and melanoma 
were evaluated. Modifications to imRECIST versus 
RECIST v1.1 included allowance for best overall 
response after progressive disease (PD At the end 
of the treatment cycle, computer tomography (CT) 
was performed using Siemens SOMATOM spirit 
multi-slice spiral CT to examine the area from 
the apex to the bottom of the lung. The scanning 
parameters were as follows: pitch 1.08, voltage 120 
kV, current 250Ma, reconstruction layer thickness 
5mm, scanning time 5~7s, matrix 512×512. At 
the same time, high-resolution target scanning 
was carried out. The scanning parameters 
were: pitch 0.64, voltage 120kV, current 300 Ma, 
reconstruction layer thickness 2mm, scanning 
time 5~7s, matrix 1024×1024, calculated according 
to the high-resolution algorithm.16 The evaluation 
criteria are shown in Table-I; 3)Occurrence of 
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adverse reactions, mainly including bone marrow 
suppression, rash, gastrointestinal reaction, 
pulmonary interstitial fibrosis and other adverse 
reactions.
	 Follow-ups were conducted in the outpatient 
clinic or by telephone. PFS was defined as the time 
from the beginning of the patient’s medication 
treatment to the time defined as PD.
Statistical Analysis: We used the Spss22.0 software 
for statistical analyses. We used the χ2 test to analyze 
general data and clinical efficacy between groups 
and logistic regression to analyze the influencing 
factors of ORR. In addition, we applied the Kaplan 
Meier method and Cox model to analyze PFSs and 
OSs (significance level α=0.05).

Ethical approval: The medical ethics committee 
of our hospital approved the study plan (approval 
number 2018-056; Nov 15, 2019).

RESULTS

	 We found no significant difference in gender, 
age, smoking status, PS score, CNS metastasis, 
pathological type and clinical stage between the 
two groups (Table-II). In the Osimertinib group, we 
found one patient with CR, 38 with PR, eight with 
SD, and two with PD; The ORR 79.59% (39/49) and 
DCR was 95.92% (47/49). In the Gefitinib group, we 
found zero patients with CR, 37 with PR, 11 with 
SD, and five with PD; the ORR 69.80% (37/53) and 
DCR was 90.57% (48/53), there was no statistical 

Treatment of non-small cell lung (NSCLC) patients

Table-I: Evaluation criteria for the efficacy of the treatment on solid tumors.

Type Concrete content

Complete remission (CR) The target lesions disappeared completely, and no new lesions were apparent 
for ≥4 weeks

Partial remission (PR) The total reduction of the target lesion diameter was ≥30%, and no new 
lesions appeared for ≥4 weeks

Stability disease (SD) The total diameter of the target lesions decreased <30% or increased <20%

Progressive disease (PD) In addition to the target lesions, metastasis, new lesions, or the total diameter 
of the target lesions increased more than 20%

Objective response rate (ORR) CR+PR 
Disease control rate (DCR) CR+PR+SD

Table-II: Comparison of general data between the two groups (49/53).

Group
Sex 

(M/F, 
n)

Age 
(≤65/ 

>65, n)

Smoke 
status 

(Y/N, n)

PS score 
(<2/ ≥2, 

n)

CNS 
transfer 
(Y/N, n)

Pathological type TNM

Squa-
mous cell 
carcinoma

Ade-
nocar-
cinoma

Large cell 
carcinoma Others IIIb IV

Osimertinib 24/25 27/22 38/11 34/15 41/8 1 48 0 0 30 19
Gefitinib 26/27 25/28 35/18 40/13 37/16 0 53 0 0 35 18
χ² 0 0.641 1.659 0.214 2.719 1.092 0.255
P 0.994 0.423 0.198 0.664 0.099 0.296 0.613

Table-III: Comparison of clinical efficacy between the two groups [n (%)].

Group CR PR SD PD ORR DCR

Osimertinib group(n=49) 1(2.04) 38(77.55) 8(16.33) 2(4.08) 39(79.59) 47(95.92)
Gefitinib group(n=53) 0(0) 37(69.81) 11(20.75) 5(9.43) 37(69.81) 48(90.57)
χ2 0.221 0.927
P 0.638 0.336
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significance between the two groups, ORR was 
χ2=0.927 (P=0.336) and the DCR χ2=0.221 (P=0.638), 
but it was higher in the Osimertinib group than those 
in the Gefitinib group (Table-III). The median PFS 
of oxitinib and Gefitinib groups were 18.1 months 
(95% CI 15.4-20.7) and 10.7 months (95% CI 9.9-
11.4), respectively, the difference was statistically 
significant (P < 0.001) (Fig.1). The incidence of 
adverse reactions in the Osimertinib group was 
12.24% (6 / 49), which was significantly lower than 
28.30% (15/53) of Gefitinib (P < 0.05) (Table-IV).

DISCUSSION

	 EGFR mutations have been detected in about 14% 
of patients with non-small cell lung cancer, EGFR-
TKI can inhibit signal transduction by blocking the 
phosphorylation process of tyrosine kinase region, 
so as to play an anti-tumor role.17,18 In recent years, 
erlotinib and Gefitinib are molecular targeted 

drugs with high application frequency, as a kind 
of EGFR-TKI, they can produce certain antitumor 
effects by preventing EGFR phosphorylation and 
inhibiting signal transduction such as proliferation 
and apoptosis of tumor cells. However, relevant 
studies have shown that the third generation EGFR-
TKI targeted drugs represented by Osimertinib can 
prolong the survival time of 50%~60% of patients 
with T790M mutation and drug resistance.19 
Yamada Y et al. showed that the PFS of patients 
with EGFR gene mutation in non-small cell lung 
cancer treated with Osimertinib was significantly 
longer than that of Gefitinib.20 Park S et al. also 
showed that osimitinib showed good Orr and 
survival benefits and high safety in the treatment of 
non-small cell lung cancer complicated with EGFR 
gene mutation.21 The results of this study show 
that the ORR and DCR of Osimertinib group are 
equivalent to that of Gefitinib group, but the PFS 
is significantly longer than that of Gefitinib group, 
and the adverse reaction rate is lower, which is 
consistent with the relevant research results.
	 With the continuous research of molecular 
targeted drug therapy, especially the continuous 
renewal and development of the first and second 
generation EGFR tyrosine kinase inhibitors, the 
progression free survival of patients with non-
small cell lung cancer complicated with EGFR 
gene mutation has been greatly improved, but 
most patients have developed drug resistance 
within 1~2 years of treatment, which inevitably 
leads to the progression of tumor.22 In recent years, 
relevant studies have found that the permeability 
of blood-brain barrier is considered to be an ideal 
choice for targeted drugs to improve the clinical 
efficacy of non-small cell lung cancer. However, 
due to the different molecular configuration and 
permeability of these drugs to blood-brain barrier, 
their activity in the treatment of patients with 
brain metastasis of non-small cell lung cancer is 
limited.23 Oxitinib is the third generation of EGFR 
tyrosine kinase inhibitor, which can selectively 
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Table-IV: Comparison of adverse reaction rates between the two groups [n (%)].

Group Myelosuppression Rash Digestive tract 
reaction

Pulmonary 
interstitial 

fibrosis

Incidence of 
adverse reactions

Osimertinib group(n=49) 1(2.04) 2((4.08)) 2((4.08)) 1(4.08) 6(12.24)
Gefitinib group(n=53) 3(5.66) 4(7.55) 5(9.43) 3(5.66) 15(28.30)

χ2 4.015

P 0.045

Fig.1: Progression free survival (PFS) curves in the two 
groups of patients with non-small celllung cancer.
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inhibit L858R / T790M EGFR mutation. Compared 
with other EGFR-TKIs, its efficacy in the brain is 
significantly enhanced. It is the third generation 
of efficient and selective irreversible oral EGFR-
TKI following Gefitinib and afatinib, which can 
effectively and selectively inhibit T790M mutation 
and EGFR sensitive mutation, at the same time, it 
retains the activity of wild-type EGFR in normal 
tissues, so as to reduce its own toxicity.24,25 In the 
meta-analysis of Wang N et al, eleven studies were 
included, including 842 patients, including four 
randomized controlled trials, three single arm 
studies, two retrospective studies and two real-
world studies. It was found that the Orr and DCR 
of patients with brain metastatic lung cancer with 
EGFR mutation were 71% and 93% respectively.26 

In addition, Japanese scholar Ohe Y et al. In a 
multicenter study, the median progression free 
survival of osimetinib and Gefitinib were 19.1 and 
13.8 months, respectively.27

	 This study shows that in terms of adverse 
reactions of drug treatment, the incidence of 
adverse reactions in the Osimertinib group after 
treatment is significantly lower than that in the 
Gefitinib group. The mechanism of action of 
Osimertinib is to selectively inhibit sensitive 
mutation and T790M mutation, effectively reduce 
the incidence of adverse reactions, and has high 
clinical safety.28

Limitations of this study: It belongs to a single 
center study with small sample size and short 
follow-up time. In the follow-up study, multi 
centers, small large sample size and longer follow-
up time should be considered.

CONCLUSION

	 As the third generation EGFR-TKI new drug, 
Osimertinib has the same clinical effect as Gefitinib 
in the treatment of non-small cell lung cancer 
complicated with EGFR gene mutation, but PFS is 
significantly longer than Gefitinib group, and the 
adverse reaction rate is lower, which is worthy of 
clinical application.

Funding: This study is supported by Jiaxing City 
Science and Technology Plan Project (2019AD32266).

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(6):394-
424. doi: 10.3322/caac.21492

2.	 Feng RM, Zong YN, Cao SM, Xu RH. Current cancer 
situation in China: good or bad news from the  2018 
Global Cancer Statistics? Cancer Commun Lond Engl. 
2019;39(1):22. doi: 10.1186/s40880-019-0368-6

3.	 Akhurst T. Staging of Non-Small-Cell Lung Cancer. PET 
Clin. 2018;13(1):1-10. doi: 10.1016/j.cpet.2017.09.004

4.	 Hao Z, Tian C, Yang F, Zhang J. Correlation between 
expression of epidermal growth factor receptor and 
adverse reactions after chemotherapy of advanced non-
small-cell lung cancer. Pak J Med Sci. 2015;31(5):1115-
1120. doi: 10.12669/pjms.315.7939

5.	 Cross DAE, Ashton SE, Ghiorghiu S, Eberlein C, Nebhan 
CA, Spitzler PJ, et al. AZD9291, an irreversible EGFR 
TKI, overcomes T790M-mediated resistance to EGFR 
inhibitors in lung cancer. Cancer Discov. 2014;4(9):1046-
1061. doi: 10.1158/2159-8290.CD-14-0337

6.	 Kobayashi S, Boggon TJ, Dayaram T, Jänne PA, Kocher 
O, Meyerson M, et al. EGFR mutation and resistance of 
non-small-cell lung cancer to Gefitinib. N Engl J Med. 
2005;352(8):786-792. doi: 10.1056/NEJMoa044238

7.	 Pao W, Miller VA, Politi KA, Riely GJ, Somwar R, 
Zakowski MF, et al. Acquired resistance of lung 
adenocarcinomas to Gefitinib or erlotinib is associated 
with a second mutation in the EGFR kinase domain. 
PLoS Med. 2005;2(3):e73. doi: 10.1371/journal.
pmed.0020073

8.	 Remon J, Steuer CE, Ramalingam SS, Felip E. Osimertinib 
and other third-generation EGFR TKI in EGFR-mutant 
NSCLC patients. Ann Oncol Off J Eur Soc Med Oncol. 
2018;29(suppl_1):i20-i27. doi: 10.1093/annonc/mdx704

9.	 Aguiar PN, Haaland B, Park W, San Tan P, Del Giglio 
A, de Lima Lopes G. Cost-effectiveness of Osimertinib 
in the First-Line Treatment of Patients With EGFR-
Mutated Advanced Non-Small Cell Lung Cancer. 
JAMA Oncol. 2018;4(8):1080-1084. doi: 10.1001/
jamaoncol.2018.1395

10.	 Odogwu L, Mathieu L, Goldberg KB, Blumenthal GM, 
Larkins E, Fiero MH, et al. FDA Benefit-Risk Assessment 
of Osimertinib for the Treatment of Metastatic Non-
Small Cell Lung Cancer Harboring Epidermal Growth 
Factor Receptor T790M Mutation. Oncol. 2018;23(3):353-
359. doi: 10.1634/theoncologist.2017-0425

11.	 Oncology Society of Chinese Medical Association, 
Chinese Medical Association Publishing House. Oncology 
Society of Chinese Medical Association guideline for 
clinical diagnosis and treatment of lung cancer (2021 
edition). Zhonghua Zhong Liu Za Zhi. 2021;43(6):591-
621. doi: 10.3760/cma.j.cn112152-20210207-00118

12.	 Liu S, Yang H, Ge X, Su L, Zhang A, Liang L. Drug 
resistance analysis of Gefitinib-targeted therapy in non-
small cell lung cancer. Oncol Lett. 2016;12(5):3941-3943. 
doi: 10.3892/ol.2016.5171

13.	 Xu A, Yan H, Bu T. Therapeutic effect of Gefitinib on 
patients with advanced EGFR-mutation NSCLC. Pak J 
Pharm Sci. 2021;34(1(Special)):481-486.

14.	 Jin K, Xie X, Pan Y, Wang K, Chen B, Wu D, et al. 
Applicable Value of AMSS-PCR in Lung Cancer Gene 
Mutation Detection. Zhongguo Fei Ai Za Zhi Chin 
J Lung Cancer. 2018;21(11):815-820. doi: 10.3779/j.
issn.1009-3419.2018.11.02

15.	 Hodi FS, Ballinger M, Lyons B, Soria JC, Nishino M, 
Tabenero J, et al. Immune-Modified Response Evaluation 
Criteria In Solid Tumors (imRECIST): Refining 
Guidelines to Assess the Clinical Benefit of Cancer 
Immunotherapy. J Clin Oncol Off J Am Soc Clin Oncol. 
2018;36(9):850-858. doi: 10.1200/JCO.2017.75.1644

Treatment of non-small cell lung (NSCLC) patients



Pak J Med Sci     July - August  2022    Vol. 38   No. 6      www.pjms.org.pk     1594

16.	 Ohno Y, Koyama H, Takenaka D, Nogami M, Kotani 
Y, Nishimura Y, et al. Coregistered ventilation and 
perfusion SPECT using krypton-81m and Tc-99m-labeled 
macroaggregated albumin with multislice CT utility for 
prediction of postoperative lung function in non-small cell 
lung cancer patients. Acad Radiol. 2007;14(7):830-838. doi: 
10.1016/j.acra.2007.03.013

17.	 Schmid S, Li JJN, Leighl NB. Mechanisms of Osimertinib 
resistance and emerging treatment options. Lung 
Cancer Amst Neth. 2020;147:123-129. doi: 10.1016/j.
lungcan.2020.07.014

18.	 Zhang H. Osimertinib making a breakthrough in lung 
cancer targeted therapy. OncoTargets Ther. 2016;9:5489-
5493. doi: 10.2147/OTT.S114722

19.	 Mazza V, Cappuzzo F. Treating EGFR mutation resistance 
in non-small cell lung cancer - role of Osimertinib. Appl 
Clin Genet. 2017;10:49-56. doi: 10.2147/TACG.S103471

20.	 Yamada Y, Tamura T, Yamamoto Y, Ichimura H, 
Hayashihara K, Saito T, et al. Treatment of Patients 
With Non-small-cell Lung Cancer With Uncommon 
EGFR Mutations in Clinical Practice. Anticancer Res. 
2020;40(10):5757-5764. doi: 10.21873/anticanres.14592

21.	 Park S, Lee MH, Seong M, Kim ST, Kang JH, Cho BC, et 
al. A phase II, multicenter, two cohort study of 160 mg 
Osimertinib in EGFR T790M-positive non-small-cell lung 
cancer patients with brain metastases or leptomeningeal 
disease who progressed on prior EGFR TKI therapy. Ann 
Oncol Off J Eur Soc Med Oncol. 2020;31(10):1397-1404. 
doi: 10.1016/j.annonc.2020.06.017

22.	 Imyanitov EN, Iyevleva AG, Levchenko EV. Molecular 
testing and targeted therapy for non-small cell lung 
cancer: Current status and perspectives. Crit Rev 
Oncol Hematol. 2021;157:103194. doi: 10.1016/j.
critrevonc.2020.103194

23.	 Li D, Song Z, Dong B, Song W, Cheng C, Zhang Y, et 
al. Advances in targeted therapy in non-small cell lung 
cancer with actionable mutations and leptomeningeal 
metastasis. J Clin Pharm Ther. 2022;47(1):24-32. doi: 
10.1111/jcpt.13489

24.	 Zhang Q, Zhang XC, Yang JJ, Yang ZF, Bai Y, Su Y, et al. 
EGFR L792H and G796R: Two Novel Mutations Mediating 
Resistance to the Third-Generation EGFR Tyrosine Kinase 
Inhibitor Osimertinib. J Thorac Oncol. 2018;13(9):1415-
1421. doi: 10.1016/j.jtho.2018.05.024

25.	 Leonetti A, Sharma S, Minari R, Perego P, Giovannetti 
E, Tiseo M. Resistance mechanisms to Osimertinib in 
EGFR-mutated non-small cell lung cancer. Br J Cancer. 
2019;121(9):725-737. doi: 10.1038/s41416-019-0573-8

26.	 Wang N, Zhang Y, Mi Y, Deng H, Chen G, Tang Z, 
et al. Osimertinib for EGFR-mutant lung cancer with 
central nervous system metastases: a meta-analysis and 
systematic review. Ann Palliat Med. 2020;9(5):3038-3047. 
doi: 10.21037/apm-20-605

27.	 Ohe Y, Imamura F, Nogami N, Okamoto I, Kurata T, 
Kato T, et al. Osimertinib versus standard-of-care EGFR-
TKI as first-line treatment for EGFRm advanced NSCLC: 
FLAURA Japanese subset. Jpn J Clin Oncol. 2019;49(1):29-
36. doi: 10.1093/jjco/hyy179

28.	 Butterworth S, Cross DAE, Finlay MRV, Ward RA, Waring 
MJ. The structure-guided discovery of Osimertinib: the 
first U.S. FDA approved mutant selective inhibitor of 
EGFR T790M. MedChemComm. 2017;8(5):820-822. doi: 
10.1039/c7md90012k

Authors’ Contributions:

XL & HZ: Conceived and designed the study.
ZZ & YZ: Collected the data and performed the 
analysis.
XL & HZ: Were involved in the writing of the 
manuscript, are responsible for the integrity of the 
study.
All authors have read and approved the final 
manuscript.

Xiaofeng Li et al.

	 Authors:

1.	 Xiaofeng Li,
	 Department of Thoracic Disease Center,
2.	 Zhanqiang Zhai,
	 Department of Thoracic Disease Center,
3.	 Youcai Zhu,
	 Department of Thoracic Disease Center,
4.	 Haiou Zhou,
	 Department of Anesthesiology,
1-4:	 Zhejiang Rongjun Hospital, 
	 309 Shuangyuan Road,
	 Jiaxing 314000, Zhejiang Province, 
	 P.R. China.


	_Hlk78903231
	_GoBack
	_GoBack
	_Hlk63751142
	_Hlk63760299
	_Hlk63760250
	_Hlk89022391
	_Hlk85647901
	_GoBack
	_Hlk85648968
	_Hlk68018011
	_Hlk68035726
	_GoBack
	_GoBack
	_GoBack
	_17dp8vu
	_2jxsxqh
	_z337ya
	_3j2qqm3
	_30j0zll
	_1fob9te
	_3znysh7
	_2et92p0
	_tyjcwt
	_3dy6vkm
	_1t3h5sf
	_4d34og8
	_2s8eyo1
	_3rdcrjn
	_26in1rg
	_lnxbz9
	_35nkun2
	_44sinio
	_1ci93xb
	_3whwml4
	_2bn6wsx
	_qsh70q
	_3as4poj
	_1pxezwc
	_49x2ik5
	_2p2csry
	_147n2zr
	_GoBack
	_GoBack
	_GoBack
	_Hlk93836866
	_Hlk89015451
	_GoBack
	_GoBack
	_Hlk81223423
	_GoBack
	_Hlk100225727
	_Hlk100225755
	_Hlk100225820
	OLE_LINK1
	_Hlk95985960
	_GoBack
	_GoBack
	_GoBack
	_Hlk103263638
	_GoBack
	_gjdgxs
	_30j0zll
	_1fob9te
	_3znysh7
	_tyjcwt
	_3dy6vkm
	_1t3h5sf
	_Hlk82525958
	_Hlk85457625
	_Hlk99105387
	_Hlk85794673
	_Hlk83249089
	_Hlk85795471
	_GoBack
	_Hlk103341477
	OLE_LINK2
	OLE_LINK1
	OLE_LINK3
	_GoBack
	_GoBack
	OLE_LINK11
	OLE_LINK12
	OLE_LINK10
	OLE_LINK69
	OLE_LINK70
	OLE_LINK86
	OLE_LINK287
	OLE_LINK76
	OLE_LINK74
	OLE_LINK79
	OLE_LINK81
	OLE_LINK80
	OLE_LINK82
	OLE_LINK87
	OLE_LINK91
	OLE_LINK105
	OLE_LINK144
	OLE_LINK112
	OLE_LINK111
	OLE_LINK113
	OLE_LINK114
	OLE_LINK122
	OLE_LINK120
	OLE_LINK124
	OLE_LINK126
	OLE_LINK128
	OLE_LINK145
	OLE_LINK147
	OLE_LINK188
	OLE_LINK193
	OLE_LINK209
	OLE_LINK210
	OLE_LINK216
	OLE_LINK222
	OLE_LINK221
	OLE_LINK223
	OLE_LINK244
	OLE_LINK250
	OLE_LINK247
	OLE_LINK248
	OLE_LINK260
	OLE_LINK261
	OLE_LINK264
	OLE_LINK262
	OLE_LINK263
	OLE_LINK270
	OLE_LINK271
	OLE_LINK277
	OLE_LINK278
	_Hlk99102001
	_Hlk92795082
	_Hlk92795217
	_Hlk92530364
	_GoBack
	_Hlk92795851
	_Hlk92795898
	_heading=h.yot2k83r5qt6
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_21
	_ENREF_20
	_ENREF_22
	_ENREF_23

