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Prognostic implications of the EGFR polymorphism rs763317 and clinical
variables among young Chinese lung cancer population
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The 5-year survival rate for patients with lung cancer, the world’s second most frequent malignant tumor, is less than
20%, and its prognosis cannot be clearly predicted. Our aim was to analyze the epidermal growth factor receptor (EGFR)
1s763317 (G>A) single nucleotide polymorphism and its association with prognosis in Chinese Han lung cancer patients.
839 patients with primary lung cancer were recruited, and genomic DNA was extracted and genotyped by SNPscan. Kaplan-
Meier technique and multivariate Cox proportional hazards model were used to analyze the association between prognosis
and EGFR polymorphism rs763317. A significant association after stratification by age, significantly increased lung cancer
risk was associated with the AA homozygous genotype of rs763317 (adjusted hazard ratio = 2.53, 95% CI: 1.31-4.88,
p=0.005), and conferred a poor survival for lung cancer patients (MST: median survival time: 13.6 months) compared with
GG genotype (MST: 41.5 months), and in the recessive model AA genotype (AA vs. GG + GA; adjusted hazard ratio = 2.57,
95% CI: 1.34-4.93, p=0.004) who were young (<60 years) had a significantly increased risk of death. The EGFR polymor-
phism rs763617 might serve as a significant genetic marker for predicting the prognosis of lung cancer.
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Lung cancer is the second most prevalent malignant
tumor worldwide; the most common cancers are lung
cancers in China, which is the main cause of cancer mortality
globally. Moreover, the 5-year survival rate for patients is less
than 20%, and the onset and poor prognosis of cancer are
getting young [1-4]. The patient’s age is both a risk factor
and an independent prognostic variable for developing
lung cancer [5, 6]. The impact of lung cancer prognosis is a
complex biological process related to many variables, such as
age. Numerous studies found [7-10] that genetic variation
is also a significant factor affecting the prognosis of patients
who have lung cancer. These results indicate that genetic
factors and clinical variables influence cancer patients’ risk
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and survival prognosis [11-15]. Identification of precise
prognostic genetic markers can increase the eflicacy of thera-
pies and survival time.

The epidermal growth factor (EGF) receptor, the first
receptor protein tyrosine kinase described, is a member of the
ErbB family, regulates several signaling pathways that include
cell proliferation, and is one of the most potent oncogenes
that are commonly altered in cancers [16, 17]. EGFR genetic
polymorphism results in aberrant EGFR trafficking in
situations such as EGFR amplification or overexpression,
resulting in kinase activation, which leads to enhanced
signaling and the formation of tumors [18-20]. Receptor
endocytosis is changed in oncogenic EGFR polymorphism
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and large genomic rearrangements (seen in ovarian and lung
malignancies), which adds to enhanced signaling character-
istics and is an important indicator for disease recurrence
or shorter patient survival [21]. Meanwhile, EGFR signaling
is frequently altered in glioblastoma and lung cancer due to
gene amplification and/or protein overexpression, mutations,
or in-frame deletions [22].

Previous studies have found interethnic differences in the
distribution of EGFR polymorphisms and mutations [23],
cancer development [24, 25], and patient prognosis [26].
Therefore, to analyze the association of rs763317 polymor-
phism with the prognosis of Chinese Han patients with lung
cancer, the authors used newly labeled SNPs in the EGFR of
lung cancer patients to undertake a retrospective investigation
of the alterations in genotype structure and frequency distribu-
tion. Interestingly, the study data observe that rs763317 G>A,
a standard marker in EGFR intron 1, significantly conferred a
poor prognosis for young patients with lung cancer.

Patients and methods

Patient demographics and data collection. Between
January 2009 and November 2019, 888 Han Chinese patients
with primary lung cancer were recruited, consisting of 536

Table 1. Clinical variables and survival prognosis of Chinese Han pa-
tients with lung cancer.

Stratification N (%) MST (month) LI:)_%:ﬁ:lek
Total 839 36.73
Gender 0.01
Male 610 (72.7) 34.27
Female 229 (27.3) 40.17
Age 0.003
=60 524 (62.5) 33.20
<60 315 (37.5) 40.87
Smoking status <0.001
Yes 582 (69.4) 33.90
No 237 (28.2) 41.03
Unknown 20 (2.4) 67
Family cancer history 0.462
Yes 302 (36) 33.63
No 537 (64) 38.03
Histological type 0.211
ADC 367 (43.7) 38.80
SCC 282 (33.6) 33.63
SCLC 72 (8.6) 33.90
Others* 118 (14.1) 36.20
TNM staging <0.001
Stage I+11 154 (18.4) 113.93
Stage II+IV 625 (74.5) 29.40
Unknown 60 (7.1) 66.43

*Notes: other carcinomas include adenosquamous carcinoma, large cell
carcinoma, carcinosarcoma, and mucoepidermoid carcinoma; Abbrevia-
tions: MST-median survival time; CI-confidence interval

patients from Changhai Hospital connected with the Naval
Military Medical University (Second Military Medical
University) and 352 patients from Taizhou Institute of
Health Sciences, Fudan University. The inclusion criteria
were as follows: patients must have been histopathologically
diagnosed with primary lung cancer and have no history of
malignant diseases of any organs. Clinical information was
received from the patient’s medical records, and clinical
information was gathered by telephone follow-up. The Fudan
University School of Life Sciences Ethics Committee autho-
rized this research, and the subjects gave informed consent
to gathering epidemiological survey data and blood samples.

SNP selection and genotyping. Before starting treatment,
each patient contributed 5 ml of blood, and the genomic DNA
used for PCR optimization was extracted from blood samples
at a constant temperature of 37 °C from primary lung cancer
patients using the QIAamp Blood Mini Kit (Qiagen, Hilden,
Germany, 51106) [27]. For genotyping, a 248-plex SNPscan
TM kit (catalog number G0104; Genesky Biotechnologies,
Shanghai, China) was used [28-30]. Genotyping quality was
determined using thorough protocols, and the genotyping
detection rate was over 95%. Internal positive control samples
were examined for deviations from Hardy-Weinberg equilib-
rium (HWE), and duplicate samples were genotyped. The
laboratory personnel who performed the genotyping analysis
were not informed of the patient’s clinical information.

Statistical analyses. Pearson’s chi-square test evaluated
the HWE. Overall survival (OS) was calculated between
the time patient information was collected and the time of
the final follow-up or death from any cause. After univar-
iate or multivariate Cox regression analysis, the age- and
sex-adjusted hazard ratio (HR) and 95% confidence interval
(CI) were calculated. Cox regression analyses the SNPS
allele, genotype, and dominant and invisible genetic models,
and stratified analysis was performed for age, sex, smoking
status, family tumor history, histological type of lung cancer,
and TNM stage. The p<0.01 value was judged statistically
significant. Version 3.6.2 of R (Vienna, Austria) was used for
all statistical analyses.

Results

Patient condition and clinical variables. In this research,
forty-nine patients did not meet the inclusion criteria and
were thus eliminated, and 839 patients were recruited for
analysis. The subjects were all Han people of the same ethnic
group in China. There were 668 (79.6%) deaths, 103 (12.3%)
survived for more than 5 years, 68 (8.1%) failed follow-up.
610 (72.7%) males, and 229 (27.3%) females; 315 (37.5%) <60
years old, 524 (62.5%) 260 years old; 582 (69.4%) smokers,
237 (28.2%) non-smokers; 302 (36.0%) patients with a
history of malignant tumor; 367 patients (43.7%) of adeno-
carcinoma and 282 patients (33.6%) of squamous cell carci-
noma. 72 patients (8.6%) had small cell lung cancer, whereas
118 patients (14.1%) had other types of cancer. 154 patients



PROGNOSIS OF THE RS763317 SNP AND CLINICAL VARIABLES

445

(18.4%) with stages I and II, whereas stages III and IV were
diagnosed in 625 (74.5%) patients (Table 1).

The association between patient clinical variables and
prognosis. According to Table 1, MST of all patients was
36.73 months, and the MST for male patients was substan-
tially lower than for female patients (34.27 vs. 40.17 months,
p=0.01); MST in patients younger than 60 years of age was
substantially higher than that in patients older than 60 years
of age (40.87 vs. 33.20 months, p=0.003); MST of smoking
patients was substantially higher than that of non-smoking
patients (41.03 vs. 33.90 months, p<0.001); MST was shorter
in patients with a family history of cancer than in patients
without a family history of malignancy (33.63 vs. 38.03
months, p=0.462); the association between patients of histo-
logical type and prognosis showed no significant difference
(p=0.211). Patients with stage I+II lung cancer had a substan-
tially higher MST than those with stage III+IV lung cancer
(113.93 vs. 29.40 months, p=0.001). There was no statisti-
cally significant difference across hospitals in the association
between patient clinical variables and lung cancer outcomes.

Prognostic analysis. According to the log-rank test, MST
varied substantially with age (p<0.01), and the results showed
that in young (<60 years) patients, the MST of patients with
low expression of the AA genotype (mutated genotype) was
13.60 months, respectively, while the MST of patients with
high expression of GG genotype (non-mutated genotype)
was 41.50 months, patients with the GG genotype had a
significantly longer MST than those with the AA genotype,

consistent with the Cox regression analysis. Furthermore, the
MST of patients with low expression of AA genotype (AA
vs. GG + GA) was 13.60 months in the recessive model, the
MST in patients with high expression recessive model GG +
GA lung cancer was 42.30 months, and the MST also showed
a difference that was statistically significant.

Association of EGFR polymorphism with lung cancer
prognosis. At the EGFR rs763317 locus, 527 GG genotypes,
267 GA genotypes, and 38 AA genotypes were detected.
The percentage of genotype detection was 99.16% (Table
3). The genotype frequency of the EGFR rs763317 was the
same as that of the HWE (p=0.561), demonstrating that
the research sample was genetically balanced and that the
survey data were reliable. In the death group, the frequencies
of genotype GG and AA were 79.32% (418/527) and 76.32%
(29/38), accordingly, and observe no substantial difference
between the allele frequencies of the two genotypes (p>0.01,
Table 3).

Association of EGFR polymorphism with prognosis
by stratification of clinical variables in patients with
lung cancer. Interestingly, we observed a greater mortality
risk in younger (<60 years) lung cancer patients with AA
genotypes compared with GG genotypes (adjust hazard
ratio for AA=2.53 95%CI: 1.31-4.88, p=0.005, shown in
Table 3), and conferred a poor survival for lung cancer
patients (MST: 13.60 months) compared with GG genotype
(MST: 41.50 months), and a statistically significant differ-
ence in MST was observed between those with the AA

Table 2. Association between EGFR rs763317 polymorphism in allele mode and prognosis in Chinese Han patients with lung cancer.

Death/Survive Polymorphism
Stratification frequency HR (95% CI) p-value HR*® (95% CI) p-value®
G (ref) A %(A)
Total 1051/270 273/70 20.61 1.04 (0.91-1.19) 0.581 1.03 (0.90-1.18) 0.674
Gender
Male 782/170 210/44 21.06 1.12 (0.96-1.31) 0.146 1.12 (0.96-1.31) 0.137
Female 269/100 63/26 19.43 0.84 (0.64-1.11) 0.227 0.80 (0.60-1.05) 0.104
Age (year)
260 687/134 183/38 21.21 0.99 (0.84-1.17) 0.896 1.00 (0.85-1.17) 0.966
<60 364/136 90/32 19.61 1.12 (0.89-1.41) 0.350 1.11 (0.88-1.40) 0.359
Smoking status
Yes 764/145 198/43 20.96 1.02 (0.82-1.27) 0.833 1.01 (0.81-1.27) 0.895
No 266/113 72/23 20.04 1.16 (0.89-1.50) 0.273 1.14 (0.87-1.48) 0.339
Family cancer history
Yes 389/84 99/24 20.64 1.09 (0.91-1.30) 0.868 1.08 (0.90-1.29) 0.423
No 662/186 174/46 20.60 1.05 (0.89-1.25) 0.536 1.06 (0.89-1.25) 0.503
Histological type
ADC 434/145 114/35 20.47 1.09 (0.88-1.34) 0.425 1.05 (0.85-1.29) 0.648
SCC 383/69 93/17 19.57 1.09 (0.87-1.37) 0.436 1.10 (0.87-1.38) 0.418
NSCLC 964/249 244/65 20.30 1.06 (0.92-1.22) 0.438 1.05 (0.91-1.20) 0.533
SCLC 87/21 29/5 23.94 0.87(0.57-1.33) 0.519 0.90 (0.59-1.38) 0.625
TNM staging
I+II 847/131 223/39 21.94 0.96 (0.83-1.11) 0.485 1.14 (0.76-1.71) 0.512
TI+1V 578/98 494/72 45.57 1.02 (0.90-1.15) 0.565 0.95 (0.82-1.10) 0.520

Notes: *adjusted by age, gender; Abbreviations: CI-confidence interval; HR-hazard ratio; ref-reference
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Table 3. Association between EGFR rs763317 polymorphism in genotype model and prognosis in Chinese Han patients with lung cancer.

Strati . Death/Survive Polymorphism G/Avs. G/G A/Avs. G/IG
tratification
G/G (ref) G/A A/A  frequency % (A) HR* (95% Cl) p-value* HR* (95% Cl) p-value®
Total 418/109 215/52  29/9 10.82 1.04 (0.89-1.23) 0.602 1.01 (0.69-1.48) 0.939
Gender
Male 309/67 164/36  23/4 10.45 1.11 (0.92-1.35) 0.267 1.29 (0.84-1.98) 0.241
Female 109/42 51/16 6/5 11.79 0.86 (0.61-1.20) 0.371 0.53 (0.23-1.22) 0.135
Age (year)
=60 271/55 145/24 19/7 9.60 1.10 (0.90-1.35) 0.355 0.79 (0.49-1.26) 0.315
<60 147/54 70/28  10/2 12.86 0.95(0.71-1.26) 0.711 2.53(1.31-4.88) 0.005
Smoking status
Yes 302/56 160/33  19/5 9.91 1.00 (0.82-1.21) 0.991 1.00 (0.62-1.59) 0.986
No 107/49 52/15 10/4 12.24 1.25 (0.89-1.75) 0.191 1.04 (0.54-2.00) 0.902
Family cancer history
Yes 156/31 77/22  11/1 11.41 0.90 (0.68-1.18) 0.445 1.59 (0.85-2.97) 0.147
No 262/78 138/30 18/8 10.49 1.15(0.94-1.42) 0.177 0.90 (0.55-1.46) 0.664
Histological type
ADC 177/61 80/23  17/6 12.64 1.09 (0.84-1.42) 0.513 1.01 (0.61-1.67) 0.970
SCC 152/27 79/15 7/1 8.19 1.14 (0.87-1.50) 0.346 1.06 (0.50-2.28) 0.874
NSCLC 386/101 192/47  26/9 10.78 1.10 (0.93-1.31) 0.274 0.95 (0.64-1.42) 0.803
SCLC 32/8 23/5 3/0 11.27 0.63 (0.36-1.10) 0.103 3.65 (1.03-12.99) 0.045
TNM staging
I+1T 48/51 26/23 2/3 18.30 1.30 (0.80-2.10) 0.293 0.83 (0.20-3.45) 0.793
JIIESAY 338/52 171/27  26/6 9.12 0.96 (0.80-1.15) 0.656 0.90 (0.60-1.34) 0.599
Notes: “adjusted by age, gender; Abbreviations: CI-confidence interval; HR-hazard ratio; ref-reference
Table 4. Association between EGFR polymorphism in dominant model and prognosis in Chinese Han patients with lung cancer.
Stratification Death/Survive Polymorphism HR (95% CI) p-value® HR® (95% CI) p-value®
G/G (ref) G/A+A/A  frequency % (A)
Total 418/109 244/61 36.66 1.04 (0.89-1.22) 0.596 1.00 (0.69-1.45) 0.997
Gender
Male 309/67 187/40 37.65 1.11 (0.93-1.34) 0.245 1.13 (0.94-1.36) 0.180
Female 109/42 57/21 34.06 0.87 (0.63-1.19) 0.379 0.81 (0.58-1.12) 0.197
Age (year)
=60 271/55 164/31 37.42 1.04 (0.86-1.27) 0.682 1.05 (0.86-1.28) 0.606
<60 147/54 80/30 35.37 1.04 (0.79-1.36) 0.796 1.03 (0.79-1.36) 0.814
Smoking status
Yes 302/56 179/38 37.74 1.01 (0.84-1.22) 0.921 1.00 (0.83-1.21) 0.988
No 107/49 62/19 34.18 1.22 (0.89-1.68) 0.207 1.21 (0.88-1.66) 0.235
Family cancer history
Yes 156/31 88/23 37.25 0.95(0.73-1.23) 0.685 0.95 (0.73-1.23) 0.696
No 262/78 156/38 36.33 1.11 (0.91-1.35) 0.317 1.12 (0.92-1.37) 0.273
Histological type
ADC 177/61 97/29 34.62 1.11 (0.87-1.42) 0.412 1.08 (0.84-1.38) 0.558
SCC 152/27 86/16 36.30 1.13 (0.86-1.47) 0.385 1.13 (0.87-1.48) 0.355
NSCLC 386/101 218/56 36.01 1.09 (0.92-1.29) 0.325 1.08 (0.91-1.28) 0.357
SCLC 32/8 26/5 43.66 0.67 (0.40-1.14) 0.141 0.71 (0.41-1.23) 0.220
TNM staging
I+1T 48/51 28/26 35.29 1.23(0.77-1.98) 0.384 1.25 (0.78-2.00) 0.360
III+1V 338/52 197/33 37.10 0.95 (0.80-1.14) 0.581 0.95 (0.80-1.13) 0.574

Notes: “adjusted by age, gender; Abbreviations: CI-confidence interval; HR-hazard ratio; ref- reference
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and GG genotypes, as shown by the Kaplan-Meier curves
(log-rank p=0.00667; Figure 1A). Compared with the GG
+ GA recessive model, patients with AA genotype younger
(<60 years) lung cancer had a higher risk of death (adjust
hazard ratio for recessive model AA (p=2.57 CI: 1.34-4.93,
p=0.004, Table 5) and a poorer prognosis of death (AA vs.
GG + GA; MST: 13.60 vs. 42.30 months), and the Kaplan-
Meier curves demonstrated that MST was shorter in young
patients with the AA genotype compared to those with
the GG+GA genotype (log-rank p=0.00399; Figure 1B).
Additionally, there was no statistical significance between
allele patterns and prognosis (p>0.01, Table 2). In the
dominant model, the dominant genotype GG + GA was
not significantly associated with the prognosis compared to
genotype AA (p>0.01, Table 4).

Discussion

This research investigated the association between the
prognosis and EGFR polymorphism rs763317 by taking
different variables such as exposure to smoke, age, and sex
among the Chinese Han population with lung cancer as the
research object. The authors observed that rs763317 G>A, an
SNP in the EGFR intron 1, was clearly associated with poor
prognosis in young (<60 years) lung cancer patients.

Recent research has shown that EGFR gene polymor-
phisms have significance in the growth of malignant cancers
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Figure 1. The Kaplan-Meier survival curve analysis of the EGFR gene
rs763316 SNP and youth (<60 years) survival probability of lung cancer
patients. A) Association of survival probability between AA genotype
(mutant) lung cancer patients and GG genotype (non-mutant) lung can-
cer patients; B) Association of survival probability between the recessive
model AA genotype lung cancer patients and the recessive model GG +
GA genotype.

Table 5. Association between EGFR polymorphisms in recessive model and prognosis in Chinese Han patients with lung cancer.

Death/Survive Polymorphism

Stratification HR (95% CI) p-value® HR® (95% CI) p-value®
G/G + G/A (ref) A/A frequency %(A)
Total 633/161 29/9 4.57 1.35 (0.89-2.06) 0.159 1.25 (0.82-1.90) 0.308
Gender
Male 473/103 23/4 4.48 1.35 (0.89-2.06) 0.159 1.25 (0.82-1.90) 0.308
Female 160/58 6/5 4.80 0.61 (0.27-1.38) 0.236 0.56 (0.25-1.28) 0.169
Age(year)
=260 416/79 19/7 4.99 0.76 (0.48-1.20) 0.241 0.76 (0.48-1.21) 0.244
<60 217/82 10/2 3.86 2.47 (1.31-4.66) 0.005 2.57(1.34-4.93) 0.004
Smoking status
Yes 462/89 19/5 4.17 1.09 (0.69-1.73) 0.701 1.00 (0.63-1.58) 0.988
No 159/64 10/4 591 1.03 (0.54-1.95) 0.934 0.97 (0.51-1.85) 0.931
Family cancer history
Yes 233/53 11/1 4.03 1.73 (0.95-3.18) 0.075 1.65 (0.89-3.06) 0.113
No 400/108 18/8 4.87 0.87 (0.54-1.39) 0.560 0.85 (0.53-1.37) 0.515
Histological type
ADC 257/84 17/6 6.32 1.07 (0.65-1.75) 0.794 0.98 (0.60-1.61) 0.940
SCC 231/42 7/1 2.85 1.04 (0.49-2.21) 0.919 1.02 (0.48-2.16) 0.965
NSCLC 578/148 26/9 4.60 0.97 (0.65-1.44) 0.876 0.92 (0.62-1.37) 0.680
SCLC 55/13 3/0 4.23 5.89 (1.73-20.04) 0.004 4.29 (1.22-15.08) 0.023
TNM staging
I+1I 74/74 2/3 3.27 0.88 (0.22-3.62) 0.863 0.75(0.18-3.12) 0.696
III+1V 509/79 26/6 5.16 0.94 (0.63-1.40) 0.761 0.91 (0.61-1.36) 0.646

Notes: *adjusted by age, gender; Abbreviations: CI-confidence interval; HR-hazard ratio; ref-reference
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and affect the therapeutic effect [31]. In Jou’s [32] control
research of 730 patients with lung cancer and 730 subjects
without cancer, rs763317 polymorphism in EGFR intron 1
was shown to be significantly related to elevated lung cancer
in the Taiwanese population, especially non-smoking female
adenocarcinoma patients carrying the A allele. Another
study [33] found that EGFR was overexpressed in over
90% of cervical cancer patients by immunohistochemistry
(IHC) to detect the expression level of EGFR before treat-
ment and the role of ionizing radiation (IR)-induced expres-
sion changes, and this overexpression was associated with
poor outcomes for cervical cancer patients. Furthermore,
EGFR gene polymorphism caused the occurrence of lung
cancer in significant interethnic differences, which is more
frequent in Asia, meanwhile, compared to other types of lung
cancer, it was shown that the frequency of EGFR mutations
is also greater in women, non-smokers, and adenocarcinoma
patients [34]. The author’s study observed that young (<60
years) lung cancer patients with the rs763317 AA genotype
had a poor prognosis.

The 15763317 G>A polymorphism is located in intron 1,
6.9 kilobases downstream of the polymorphism region of the
dinucleotide CA repeat (near the second enhancer) in the
EGFR gene [35]. Analyses of the Mitogen-Activated Protein
Kinase/Extracellular-signal-Regulated Kinase (MAPK/
ERK) signaling system [36] demonstrated that the MAPK/
ERK pathway was the center of frequently altered genes
throughout the progression of multiple primary lung cancers,
including mutated downstream genes and altered upstream
activators. The most enriched alterations in the early stages,
such as atypical adenomatous hyperplasia, were in MAP2K1
and BRAEF and in the later stages of adenocarcinoma, BRAF
and EGEFR alterations were the most enriched. This suggested
that the MAPK/ERK pathway aberrations may be the critical
factors in the multiple primary lung cancers tumorigeneses.
Studies [37, 38] have shown that localized amplification
of EGFR intron 1 site, usually confined to short alleles, is
negatively correlated with EGFR expression levels and that
the carcinogenesis and poor prognosis of patients caused by
EGFR protein overexpression are less attributable to gene
amplification and more attributable to EGFR gene polymor-
phism. All of these data demonstrate the significance of
EGEFR in the genesis of cancer prognosis.

In this research, EGFR rs763317 G>A was associated with
poor lung cancer outcomes in young patients (<60 years).
Different ages and regions are significant differences according
to the frequency of occurrence of EGFR mutations and have
been shown for the adult population in a meta-analysis, and
its mutation rate in China is significantly higher than in
other regions and has an important effect on the prognosis of
patients [39]. For example, in an analysis [40] of the expression
of EGFR in mice during the skin development process, strong
EGFR expression in all age groups except the small embryonic
day (E12.5) group, showed moderate expression. In another
research on the prediction of EGFR gene polymorphism in

the prognosis of patients with locally progressed pharyn-
geal squamous cell carcinoma after concurrent chemoradio-
therapy, the EGFR R521K genetic polymorphism was found
to have a substantially increased probability of death in young
patients (<50 years) after age analysis [41]. Genetic alterations
within the driver gene and increased mutation rate are major
are important factors for poor survival prognosis in young
(<60 years) lung cancer patients. In the study of Nagashima
[42] on 12 young patients with lung cancer, 9 out of 12
patients (75%) had EGFR mutation and EML4-ALK fusion
gene driver oncogene. Additionally, Arnold’s [43, 44] study
on the association between age and target gene mutations in
NSCLC patients found that the occurrence of gene mutations
in young (<50 years) lung cancer patients was 59% greater
than that in elderly patients in a retrospective controlled
study of 2,237 lung cancer patients. As a result, we hypoth-
esized that the age difference in EGFR SNP affecting lung
cancer patients’ survival prognosis was caused by different
EGEFR driver gene mutations and an increase in the mutation
rate at different ages.

Previous screening methods for EGFR variants with
diagnostic and prognostic potential were diverse, mainly
involving polymerase chain reaction (PCR) and sequencing
methods, and dominated applications such as genome-wide
sequencing [45]. Genome-wide sequencing may overlook
crucial genes due to the size and complexity of the data. The
SNPscan technology is a multi-gene mutation screening
method that improves the multiplex ligation-dependent
probe amplification technology. This technique utilizes four
different fluorescent dyes and lengthens ligations thereby
eliminating the need for long ligation probe synthesis and
increasing the number of SNPs simultaneously interrogated
to over 100 loci in one reaction [46]. Therefore, our study
used SNPscan technology to directly sequence the impor-
tant locus of rs763317 in the candidate EGFR gene and
confirmed that the rs763317 polymorphism is associated
with the prognosis of young lung cancer patients, improving
the sensitivity and accuracy of the analysis.

The study has some advantages and limitations. We
performed SNP detection on known tags in EGFR in all
patients to avoid using genome-wide association studies that
miss an important gene due to the complexity and volume
of data. Unfortunately, there are several limitations to this
research. First, the evaluation of the gene model is limited
by the correspondingly small sample size, leading to possible
bias in the analysis results. Secondly, cell biology has not
verified changes in SNP rs763317 in EGFR expression levels
in patients. Therefore, different cell biology or biochemical
experiments based on patients’ blood should be conducted
to verify this conclusion.

In conclusion, the results showed that among age-related
EGFR gene polymorphisms, rs763317 polymorphisms were
associated with poor prognosis in patients with lung cancer.
Younger carriers of the EGFR polymorphism (rs763317,
AA) had a worse prognosis than carriers of the EGFR gene
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(no polymorphism GG; or recessive model GG+GA), and
these results have substantial therapeutic implications for
predicting the prognosis of lung cancer patients by adding
new predictive biological markers.
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