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Abstract: The purpose was to investigate the efficacy and safety of Osimertinib in the treatment of advanced non-small 
cell lung cancer and to analyze its effects on the expression of serum matrix metalloproteinase-7 (MMP-7) and matrix 
metallo-proteinase-9 (MMP-9). Eighty patients were equally divided into observation and control group. The observation 
group was given Osimertinib combined with conventional chemotherapy and the other was treated with conventional 
chemotherapy alone. The short-term efficacy, the levels of serum MMP-7, MMP-9 and adverse reactions were compared. 
The effectiveness and clinical benefit rate of the observation group were 62.50% and 92.50% respectively, significantly 
higher than the control group. There was no significant difference in MMP-7 and MMP-9 before treatment however 
there was a significant difference after treatment, and the serum MMP-7 & MMP-9 levels showed a trend of increasing 
with decreasing efficacy. After treatment, comparing with control group, serum MMP-7 and MMP-9 levels were 
significantly lower, the Karnofsky score was significantly higher, and the improvement effect of the quality of life was 
statistically significant. Besides, the incidence of leukopenia, thrombocytopenia, anemia and gastrointestinal symptoms 
were significantly lower. In the treatment of patients with advanced non-small cell lung cancer, Osimertinib significantly 
reduced the expression of serum MMP-7, MMP-9, improved the clinical benefit and quality of life of patients. The 
clinical efficacy was significant with a high safety. 
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INTRODUCTION 
 

Lung cancer is one of the most malignant tumors with the 
highest incidence and mortality worldwide, among which, 
non-small cell lung cancer (NSCLC) accounts for about 
80% (Felip and Rosell, 2008). Lung cancer is difficult to 
be detected in the early stages, because it is commonly 
unconventional at diagnosis stage and the disease 
improves speedily. Seventy percent of NSCLC patients 
had meta-static lesion and/or critical surgical management 
at the period of diagnosis (Scagliotti et al., 2009; Zhang et 
al., 2010). The survival degree of patients having lung 
cancer was only around seven percent for ten years. By 
means of the rise in age, the survival rate of patients will 
drop consequently (Yoshizawa et al., 2010). On behalf of 
patients with advanced NSCLC, management is largely 
intended to prolong survival and improve superiority of 
life. Chemotherapy based on Platinum is presently the 
first-line treatment in lung cancer patients, that can 
efficiently postpone the development of the disease and 
extend the survival spell of patients, on the other hand, 
still a large ill population with reduced response to 
chemotherapy, the disease still remains at progress state, 
and chemotherapy toxicity and side effects play a vital 
role to put impact over quality of patient’s life (Wang et 
al., 2008; Lu et al., 2016). Osimertinib (axitinib) is 
considered as an oral, irreversible and selective inhibitor 
which aimed to target EGFR activation and resistance 

mutations. A small molecule of aniline-pyrimidine along 
with acrylamide group produce a covalent bond with 
C797 at the ATP binding site edge in catalytic domain of 
the EGFR gene. It binds irreversibly with a definite 
mutant form of EGFR, thereby inhibiting the proliferation 
of cancer cells and producing apoptosis in tumor cells as 
soon as possible (Bo et al., 2016). Few clinical studies are 
being carried out on Osimertinib to treat advanced non-
small cell lung cancer in China. Matrix metalloproteinases 
(MMPs) have got a excessive homology in their structure. 
Amongst the enzymes, they are regarded as representative 
groups and may play title role in case of tumor metastasis, 
invasion, wound healing, menstrual cycle, and other 
physiological and pathological procedures (Banerjee et al., 
2013; Attia et al., 2013). On the basis of the above 
background, this study used Osimertinib combined with 
chemotherapy in the treatment of advanced non-small cell 
lung cancer in a controlled study to evaluate its short-term 
efficacy and safety, and to explore its impact on the 
expression of serum MMP-7 and MMP-9 in Chinese 
patients and its anti-cancer mechanism. 
 

MATERIALS AND METHODS 
 

Research subjects 
Eighty patients (n=80) with advanced non-small cell lung 
cancer who were treated in “The First Affiliated Hospital 
of GuangXi Medical University, China” from April to 
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December 2017 were selected as research subjects. 
 
Inclusion criteria 
The non-small cell lung cancer was confirmed by imaging 
and pathological examination. The Karnofsky score was 
≥60 points. No radiochemotherapy and other anti-tumor 
treatments were performed 30 days before the selection. 
The expected survival time was more than 3 months.  
 
Exclusion criteria  
Patients with other serious diseases, syndromes or 
complications 
Progressive lung cancer patients 
Patients with severe heart, liver and kidney damage 
Poor patient compliance, unable to cooperate with 
therapist 
Psychotic patients and critically ill patients 
Patients with bone metastases and brain metastases, and 
the symptoms were not controlled. 
Patients whose clinical data could not determine the 
efficacy and safety  
The patients were randomly divided into observation 
group and control group, each with 40 cases.  
 
The observation group was 36 to 71 years old with an 
average of (55.62±5.21) years consisting of 22 male and 
18 female. The pathological classification was as: 30 
cases of squamous cell carcinoma, 8 cases of 
adenocarcinoma, 2 cases of squamous adenocarcinoma; 
TNM stage: 14 cases in stage IIIa, 17 cases in stage IIIb, 9 
cases in stage IV; Karnofsky score 63 to 87 points, mean 
(74.67±4.25) points.  
 
The control group patients were 35 to 72 years old with 
an average of (55.84±6.02) years having 23 male and 17 
female. The pathological classification was as: 31 cases of 
squamous cell carcinoma, 7 cases of adenocarcinoma, 2 
cases of squamous adenocarcinoma; TNM stage: 15 cases 
in stage IIIa, 16 cases in stage IIIb, 9 cases in stage IV; 
Karnofsky score 63 to 89 points, mean (75.27±3.61) 
points. There were no significant differences between the 
two groups in terms of age, gender, pathological type, 
TNM stage, Karnofsky score (P>0.05), and they were 
comparable as shown in table 1. 
 
Methods 
The control group used conventional platinum-based 
chemotherapy regimens including GP (gemcitabine + 
cisplatin), DP (multiple paclitaxel + cisplatin), TP 
(paclitaxel + cisplatin), and NP (Vinorelbine + Cisplatin), 
3 weeks for 1 course of treatment, at least 2 consecutive 
courses. The observation group was given oral 
Osimertinib (Axitinib, manufactured by Astra Zeneca) at 
the same time on the basis of the control group, 80 mg/d, 
3 weeks for 1 course of treatment, and 2 consecutive 
courses of treatment. The adverse reactions in the two 
groups of chemotherapy were closely observed and 
treated. 

Laboratory detection 
Before treatment and after two courses of treatment, the 
two groups of patients were collected with 5mL of fasting 
peripheral blood, and centrifuged at 2500r/min for 15 
minutes. The upper serum was detected and stored at -
20°C. Serum levels of MMP-7 and MMP-9 were 
determined by enzyme-linked immunosorbent assay. 
Murine anti-human MMP-7 monoclonal antibody, mouse 
anti-human MMP-9 monoclonal antibody and kit were 
purchased from Calbiochem, Germany.  
 
Evaluation standard 
Quality of life assessment   
Evaluation of patient's quality of life was carried out by 
Karnofsky score before treatment and after 2 courses of 
treatment; 
 
Significantly effective 
The score was increased by >20 points after treatment;  
 
Effective  
The score was improved by 10 to 20 points after treatment 
 
Stable  
The score was improved by <10 points after treatment; 
 
Invalid  
The score decreased after treatment. 
 
Evaluation of efficacy and adverse reactions   
Thoracic CT or MRI was reviewed after 2 courses of 
treatment. The short-term efficacy was evaluated 
according to the evaluation criteria of WHO solid tumor 
efficacy, including complete remission (CR), partial 
remission (PR), stable lesion (SD), and lesion progression 
(PD), CR+PR indicated effective, CR+PR+SD indicated 
clinical benefit. 
 
Ethical approval 
The experimental scheme has been approved by the ethics 
committee of the First Affiliated Hospital of Guangxi 
Medical University. 
 
STATISTICAL ANALYSIS   
 
The data was analyzed using SPSS 21.0 on PC. Measured 

data was expressed as mean ± SD ( sx  ). Samples of the 
two groups were compared using t-test, and comparisons 
between groups were performed using analysis of 
variance. Count data was expressed as a rate, using the χ2 
test. P<0.05 was considered statistically significant. 
 
RESULTS  
 
The judgment of curative effect is based on the Thoracic 
CT or MRI. The specific judgment method was described 
in the “Evaluation of efficacy and adverse reactions” part. 
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Comparison of short-term efficacy  
The effective rate and clinical benefit rate of the 
observation group were 62.50% and 92.50%, respectively, 
which were significantly higher than those in the control 
group. The difference was statistically significant 
(P<0.05). as can be seen from table 2. 
 

Relationship between serum levels of MMP-7 and 
MMP-9 and efficacy in patients 
There was no significant difference in serum levels of 
MMP-7 and MMP-9 before treatment in all patients with 
CR+PR, SD, and PD (P=0.748, 0.962), but there was a 
significant difference after treatment (P=0.031, 0.029), 
and the serum MMP-7, MMP-9 levels showed a trend of 

Table 1: Comparison of general information between the two groups  
 

Item Observation Group (N=40) Control Group (N=40) T/X2 P 
Age (Years) 55.62±5.2 55.84±6.0 0.694 0.072 

Male 22 23 Gender 
(Case) Female 18 17 

1.005 0.063 

Karnofsky Score (Point) 74.67±4.2 75.27±3.6 1.017 0.059 
Pathological Classification --- --- --- --- 
Squamous Cell Carcinoma 30 31 --- --- 

Adenocarcinoma 8 7 0.861 0.124 
Squamous Adenocarcinoma 2 2 --- --- 

TNM Stage --- --- --- --- 
IIIa 14 15 --- --- 
IIIb 17 16 0.773 0.296 
IV 9 9 --- --- 

 
TNM system: Tumor, Node and Metastasis system based on the size, number and metastasized of the cell 
IIIa: Tumor size category 2 without ciliary body involvement but with extraocular extension ≤5 mm in largest diameter 
IIIb: Tumor size category 3 with ciliary body involvement and extraocular extension ≤5 mm in largest diameter 
IV: The cancer has spread to other organs or parts of the body 
 
Table 2: Comparison of short-term efficacy between the two groups (case) 
 

Group Case CR PR SD PD Effective   [N (%)] Clinical Benefit [N (%)] 
Observation Group 40 2 23 12 3 25 (62.50) 37 (92.50) 
Control Group 40 1 19 12 8 20 (50.00) 32 (80.00) 
Χ2 --- 6.742 7.035 
P --- 0.026 0.021 

 

Table 3: Relationship between serum levels of MMP-7 and MMP-9 and efficacy in patients (pg/mL, sx  ) 
 

MMP-7 MMP-9 
Item Case 

Before Treatment After Treatment Before Treatment After Treatment 
CR+PR 45 184.32±34.57 99.45±26.73 572.25±42.34 231.83±36.35 
SD 24 191.35±41.08 161.18±24.25 576.48±37.56 416.05±33.73 
PD 11 198.26±45.31 216.94±32.85 579.51±43.67 614.65±39.22 
F --- 0.748 5.061 0.962 6.005 
P --- 0.263 0.031 0.104 0.029 

 
Table 4: Comparison of serum levels of MMP-7 and MMP-9 in the two groups (pg/mL, sx  ) 
 

MMP-7 MMP-9 
Group Case 

Before Treatment After Treatment Before Treatment After Treatment 
Observation Group 40 196.24±41.7 114.62±39.5 571.41±46.33 271.93±44.31 
Control Group 40 195.61±46.2 148.55±36.3 573.75±49.16 402.56±42.58 
t --- 0.583 5.751 0.712 6.635 
P --- 0.357 0.024 0.208 0.017 
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increasing with decreasing efficacy as shown in table 3. 
 
Comparison of serum levels of MMP-7 and MMP-9  
There was no significant difference in serum levels of 
MMP-7 and MMP-9 before treatment between the two 
groups (P=0.357, 0.208). After treatment, serum MMP-7 
and MMP-9 levels in the observation group were 
(114.62±39.59) pg/mL and (271.93±44.31) pg/mL, which 
were significantly lower than those in the control group 
(P=0.024, 0.017) as shown in table 4. 
 
Comparison of karnofsky score and improvement of 
quality of life before and after treatment  
After treatment, the Karnofsky score of the observation 
group was (93.74±5.21) points, which was significantly 
higher than that of the control group (80.33±6.57) points 
(P=0.013). The improvement effect of the quality of life 
of the observation group after treatment was statistically 
significant compared with the control group. (P=0.015) as 
shown in table 5. 
 
Comparison of adverse reactions  
The incidence of leukopenia, thrombocytopenia, anemia, 
and gastrointestinal symptoms in the observation group 
were significantly lower than those in the control group 
(P=0.034, 0.036, 0.028, 0.037) as shown in table 6. 
 
DISCUSSION 
 
Lung cancer is the most common malignancy with the 
highest incidence and mortality in the world. Smoking 
and air pollution are high risk factors for lung cancer 
(Ioannidis et al., 2013; Gridelli et al., 2011). Lung cancer 
is divided mainly into small cell lung cancer and non-
small cell lung cancer dealing with pathological. Presently, 
the common chemotherapy and radiotherapy approaches 
in patients with lung cancer often leads into severe 

toxicity and adverse possessions. Research and 
development of anti-lung cancer medications remained a 
warm issue (Ando et al., 2006). Osimertinib is the 3rd epi-
dermal growth factor receptor tyrosine kinase inhibitor 
[EGFR-TKI] permitted to treat the locally advanced 
and/or metastatic, non-small cell lung cancer with EGFR 
gene T790M mutation. Efficacy is substantial, and is well 
tolerated. Side effects are more simply recognized than 
the 1st and 2nd generation EGFR-TKI (Wang et al., 2014). 
Patients who are treated with other EGFR-TKI therapy 
and experience drug resistance, Osimertinib is a novel 
choice for such patients (Greig, 2016). Related literature 
has shown, that Osimertinib, can be linked in blocking 
downstream beckoning alleyways in EGFR, the chief 
probable tools are “Hindering mutant EGFR homo 
dimerization” and “Tempting EGFR mutant cell 
deprivation” (Rosell et al., 2011).MMP-7 gene, has a 
strong matrix-degrading activity, and a extensive 
assortment of substrate specificity, that includes 
fibronectin; type IV collagen; laminin; proteoglycan type 
I gelatin and soluble elastin substrates. It is largely 
articulated in the cytoplasm of definite cancer cells or 
tumor infiltration marginal edges, and is fewer controlled 
by undesirable tissue inhibitor in matrix metallo-
proteinase (TIMP). At what time normal cells and/or 
cancer tissue secrete MMP-7, they are completely in the 
custom of sedentary zymogen (ProMMP-7). ProMMP-7 
that might be stimulated by means of various factors and 
MMPs may also control their personal goings-on by 
interactions. It can be understood that in physical or 
pathological circumstances, MMP-7 controls the 
deprivation course of ECM through interaction with other 
associates of the MMPs family like MMP-1, 3, and 9, 
(Newby et al., 2006). MMP-7 can also cause the 
migration of endothelial cells. At the same time, the 
proteolytic activity of MMP-7 expressed in endothelial 
cells relaxes the structure of blood vessels, making it 

Table 5: Comparison of Karnofsky score and improvement of quality of life before and after treatment in the two groups 
 

Karnofsky Score (Point, sx  ) Improvement Of Quality Of Life [N (%)] 
Group Case Before 

Treatment 
After Treatment 

Significantly 
Effective 

Effective Stable Invalid 

Observation  40 73.92±6.4 93.74±5.2 10 (33.33) 15 (50.00) 4 (13.33) 1 (3.33) 
Control  40 74.78±7.54 80.33±6.57 6 (20.00) 9 (30.00) 10 (33.33)   5 (16.67) 

T/Χ2 --- 0.391 7.325 6.834 
P --- 0.622 0.013 0.015 

 
Table 6: Comparison of adverse reactions in the two groups (n=40) 
 

Leukopenia 
Thrombo
cytopenia 

Anemia 
Liver 

Damage 
Renal 

Damage 
Gastrointestinal Symptoms 

Group 
I-II III-IV I-II III-IV I-II III-IV I-II III-II I-II III-IV I-II III-IV 

Observation  7 1 8 1 4 1 7 0 1 0 6 1 
Control  15 5 14 5 12 6 8 1 1 0 13 5 
X2 5.093 4.561 6.794 0.785 0.692 5.056 
P 0.034 0.036 0.028 0.142 0.158 0.037 
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easier for tumor cells to infiltrate blood vessels. MMP-9 is 
a warm plug in tumor investigation in current ages. It is 
one of the fellows of the metallo-proteinase family that 
are closely connected to tumorigenesis, development, and 
its immigration. It contributes in the route remodeling by 
stimulating collagenase-degrading structures in the 
respiratory tract and lungs. It also destroys extracellular 
matrix and basement membrane on the shallow of lung 
cancers to encourage tumor attack and metastasis. In the 
interim, it is a significant watchdog of angiogenesis in 
MMP-9 tumors (Eccles, 2004; Kumar et al., 2012). 
Research has established that MMP-9 is allied with cancer 
lymph node or distant metastasis and has a noteworthy 
consequence over cancer prognosis (Yurdakul et al., 
2014). 
 
This present study used Osimertinib in combination with 
conventional chemotherapy to treat patients with 
advanced non-small cell lung cancer. Its short-term 
efficacy and clinical benefit were greater as compare to 
those with conventional chemotherapy alone, suggesting 
that Osimertinib adjuvant therapy, effectively improved 
non-small cell lung cancer patient’s short-term efficacy, 
clinical benefit rate and enhanced prognosis. The initial 
study of the association among serum MMP-7, MMP-9 
levels and short-term efficacy in this study presented that 
there were significant differences in serum MMP-7 and 
MMP-9 levels after treatment in patients with different 
efficacy, which augmented with lessening effectiveness. 
The outcome of treatment on MMP-7 and MMP-9 
expression may be related to the therapeutic influence. 
Osimertinib enhanced the inhibition of MMP-7 and 
MMP-9 expression in the patients with better short-term 
efficacy and clinical benefit of the observation group. 
Osimertinib played an adjuvant anti-tumor effect by 
inhibiting the expression of MMP-7 and MMP-9, and the 
specific mechanism still needs further research to prove. 
 
The quality of life of tumor patients is generally low, 
which seriously affects the patient's tolerance to 
chemotherapy and has a serious impact on the patient's 
physical and psychological rehabilitation prognosis. 
While using chemotherapy to treat tumors, it produces 
serious toxic and side effects, leading to hair loss, nausea, 
vomiting, fatigue, etc., while leukopenia, 
thrombocytopenia, and hemoglobin decrease make the 
patient's resistance and physical strength significantly 
lower, their mental state is poor, and the quality of life 
after treatment is difficult to improve significantly.  
 
CONCLUSION 
 
The results of this study indicate that Osimertinib 
combined with chemotherapy effectively improved the 
quality of life of patients, reduced adverse reactions and 
had a high safety. Hence, the treatment of Osimertinib 
combined with chemotherapy for patients with advanced 

non-small cell lung cancer effectively enhanced the 
inhibition of the expression of MMP-7 and MMP-9 
related to tumor neovascularization, reduced the side 
effects of chemotherapy and improved the quality of life. 
It has the effect of reducing toxicity and increasing 
efficiency. It is safe and worthy of application. 
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