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Abstract: Objective: The aim of this study was to determine the association between FHIT gene mutation in 
non-small cell lung cancer (NSCLC) and smoking status by meta-analysis. Methods: Publications addressing the 
association between FHIT gene mutation in non-small cell lung cancer and smoking status were selected from the 
MEDLINE, EMBASE, CBM, CNKI, VIP and Wanfang databases. Data was extracted from the studies by 2 
independent reviewers. The meta-analysis was performed by RevMan 5.0.25 and STATA 10.0 softwares. From 
these data, odds ratio (OR) with 95% confidence interval (CI) were calculated. Results: Thirteen studies were 
retrieved reporting a total of 1649 NSCLC patients. Meta-analysis results showed a significant association between 
FHIT gene mutation and smoker with non-small cell lung cancer (OR=3.04, 95%CI=1.68-5.51, P=0.0002), 
especially in smoker with squamous cell carcinoma (OR=8.07, 95%CI=2.00-32.56, P=0.003). However, there was 
no significant association between FHIT gene mutation and smoker with adenocarcinoma (OR=1.41, 
95%CI=0.60-3.28, P=0.43). Conclusion: Our meta-analysis suggests that there was a significant association 
between FHIT gene mutation in NSCLC and smoking status, especially in smoker with lung squamous cell 
carcinoma. 
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1.Introduction  

The FR3B site of FHIT gene may be the targets for 
tobacco carcinogens, which would cause the FHIT 
expression deletion, and weaken the tumor suppressor 
function (Kastury et al.,1996). A large number of 
epidemiological data showed that the tobacco contained 
many mutagenic chemicals, so smoking or passive 
smoking was the major factor for lung cancer occurrence 
(Sozzi et al.,1996). Since the FHIT gene contained the 
brittle fracture fragment FR3AB which was fractured 
easily by the external carcinogens, such as tobacco; 
therefore, the FHIT gene might be the targets for tobacco 
carcinogens and the early molecular phenomenon of 
lung cancer. The above results were also confirmed by 
immunohistochemistry (Wang et al.,2009;Yang et al., 
2006; Huebner et al.,1998), which showed the negative 
expression rate of FHIT of bronchial epithelial in current 
smokers was significant higher than that in the past 
smokers (Wang et al.,2009). At present, more and more 
studies focus on the role of FHIT gene in the occurrence 
and development of cancer, but there was controversy 
about the correlation with smoking(Li et al.,2006). The 
mechanism of smoking-induced lung cancer is still not 
clear, the time of basic and clinical research is limited, 

which can’t reflect the specific impact of gene 
mutations. Therefore, in this study, we used the 
systematic review and Meta-analysis to evaluate the 
correlation between FHIT gene mutation of non-small 
cell lung cancer (NSCLC) patients and smoking, to 
provide a scientific basis for the early diagnosis and 
treatment of NSCLC.  
2.Materials and methods 
2.1 Search strategy 

We searched literature (including the references) 
from MEDLINE, EMBASE, CBM, CNKI, VIP and 
Wanfang database, the retrieve time was from database 
building to May, 2011. The relevant journals, conference 
proceedings and dissertation were searched by manual 
retrieval. The Chinese and English literatures about the 
correlation between FHIT gene mutation of NSCLC 
patients and smoking in clinic were collected. The 
search terms include non-small cell lung cancer, 
smoking status, FHIT gene and gene mutation in 
Chinese or English. 
2.2 Inclusion and exclusion criteria 

Inclusion criteria: 1) the clinical research on 
correlation of FHIT gene mutation of NSCLC patients 
and smoking; 2) all patients were pathologically 
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confirmed as NSCLC; 3) the sample size of included 
studies was more than 30 cases; 4) all included studies 
needed to provide complete data for further calculation 
together. Exclusion criteria: 1) abstracts, reviews and 
lectures; 2) incorrect or incomplete data; 3) no clear 
diagnostic criteria of included patients; 4) republished 
literature.  
2.3 Data extraction 

The data of included literatures were extracted by 
two independent reviewers: authors, published year, 
area, sample size, gender, age, diagnostic criteria, 
smoking status, FHIT gene mutation, etc. If there was a 
dispute, discuss with the third reviewer.  
2.4 Quality evaluation 

The quality of included studies was evaluated 
according to STROBE rating scale(Shi et al.,2009) by 
two reviewers, the rating scale includes 39 items, the 
minimum is 0 point and the maximum is 50 points, the 
higher the score the better the quality of the literature. If 
there was a dispute, discuss with the third reviewer.  
2.5 Data analysis 

The Meta-analysis was analyzed with Review 
Manager 5.0.25 and STATA 10.0 software. The 
association between FHIT gene mutation and smoking 
status was evaluated with odds ratio (OR) and 95% 
confidence interval (CI). The heterogeneity between 
studies was analyzed with Cochran’s Q test and I2 test 
(Huebner et al.,1998). The effect value range of I2 test 
was from 0% to 100%, the higher the effect percentage, 
the smaller the heterogeneity between groups. When 
there was heterogeneity (P<0.10 or I2>50%), using a 
random effect model, and vice versa using a fixed effect 
model. According to the pathological types, the included 
patients were divided into squamous cell carcinoma and 
adenocarcinoma, the subgroup analysis were performed 
to explore the heterogeneity sources. The studies were 
deleted one by one to conduct sensitivity analysis, then 
to evaluate the influence of weight on overall results. 

The publication bias was determined by Begg’s funnel 
plot and Egger’s linear regression analysis, P<0.10 was 
considered publication bias existence(Otom et al.,1996). 
The data were input by two independent researchers and 
the results were calculated by computer to ensure the 
results reliable.  
3.Results 
3.1 The basic characteristics of included studies 

The 127 literatures were retrieved at the first time, 
after reading the title and abstract, 40 literatures were 
screened; then after reading the full text and application 
of exclusion criteria, 13 literatures were included in this 
study, including 1649 cases of NSCLC patients. The 
publication time of included 13 literatures was from 
1996 to 2009, and all patients were pathologically 
confirmed as NSCLC. 
3.2 Meta-analysis results 

The Meta-analysis results showed that all the 
included 13 studies had heterogeneity (P<0.00001, 
I2=78%), combined analysis with random effect model 
showed that the FHIT gene mutation rate of NSCLC 
patients was closely related with smoking status 
(OR=3.04, 95%CI=1.68-5.51, P=0.0002), shown in 
Figure 1. According to the pathological types, the 
included patients were divided into squamous cell 
carcinoma and adenocarcinoma subgroups, the results 
showed that FHIT gene mutation rate of patients with 
squamous cell carcinoma was closely associated with 
smoking status (OR=8.07, 95%CI=2.00-32.56, 
P=0.003). However, there was no significant correlation 
between FHIT gene mutation of patients with 
adenocarcinoma and smoking status (OR=1.41, 
95%CI=0.60-3.28, P=0.43). In addition, the studies 
were deleted one by one to conduct sensitivity analysis; 
the results showed that there was no significant 
influence of weight on overall results and subgroup 
analysis.  

 
Fig 1. The relation between FHIT gene and smoking in non-small cell lung cancer. 

 



Life Science Journal 2014;11(11)                                http://www.lifesciencesite.com 

 

41 
 

4.Discussion 
Studies have shown that the occurrence of lung 

cancer in 80%-90% male patients was associated with 
smoking, and women with lung cancer were 
19.3%-40%. Tobacco contains carbon monoxide, nitric 
oxide, acrolein, nicotine, tar and other carcinogens. 
With the development of molecular pathology, it has 
been found that some carcinogens of tobacco could 
induce DNA mutations and chromosomal damage, as 
well as some related signal transduction pathways 
(Mountzios et al.,2000). Zanesi et al found that FHIT 
might be the suppressor gene in human through the 
FHIT gene knockout mouse. The deletion rate of FHIT 
gene was high in NSCLC patients, which was also 
higher in smokers, the FHIT gene mutation was usually 
exon 5 missing [23-26]. The expression of FHIT protein 
in NSCLC tissues was significantly lower than that in 
normal lung tissues, and the expression in smokers was 
lower than that in non-smokers (P<0.001), suggesting 
that FHIT gene might be the molecular target for 
tobacco carcinogens(Jin et al.,2004;Christine et al., 
2005). Smoking was closely related to gene 
abnormalities of lung cancer, but it was different in 
different pathological types(Pylkkanen et al., 2002; 2 
Sozzi et al., 1998;Zochbauer-Muller et al., 2000).  

This study systematic evaluated the clinical 
research of the correlation between FHIT gene mutation 
of NSCLC patients and smoking status. Eventually, a 
total of 13 case-control studies were included in this 
systematic review, including 1649 cases of NSCLC 
patients. The Meta-analysis results showed that all the 
included studies had heterogeneity, combined analysis 
with random effect model showed that the FHIT gene 
mutation rate of NSCLC patients was closely related 
with smoking status (P<0.05). The subgroup-analysis 
results showed that FHIT gene mutation rate of patients 
with squamous cell carcinoma was closely associated 
with smoking status (P<0.05), but not the 
adenocarcinoma patients (P>0.05). The 
sensitivity-analysis results showed that there was no 
significant influence of weight on overall results and 
subgroup analysis. Begg’s funnel plot and Egger’s linear 
regression analysis showed that there was no significant 
publication bias in this systematic review. Although this 
study had rigorous research design and statistical 
analysis, there were still many limitations. Firstly, some 
valuable indicators couldn’t be collected to calculate the 
relationship between smoking status and FHIT gene 
mutation rate; secondly, since the original data was 
incomplete or the sample size was too small, some 
studies didn’t meet the inclusion criteria; thirdly, 
although the subgroup analysis and sensitivity analysis 
were performed, the potential heterogeneity couldn’t be 
intervened; lastly, the included studies were mainly from 
Asia, the clinical value was limited. 

Through the comprehensive evaluation of included 

studies, we believed that the FHIT gene mutation of 
NSCLC patients was closely associated with smoking, 
especially for patients with squamous cell carcinoma. 
However, since the quality of methodology was uneven 
in this systematic review, and there was difference in 
number of cases, evaluation methods, data description 
between groups, our results still needs large sample 
clinical studies to confirm.  
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