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Abstract: There are distinct regional differences among lung cancer patients in China. This retrospective study 
sought to determine the clinical characteristics and prognostic factors of lung cancer patients in Fujian Province, 
China. We conducted the study between January 2009 and August 2012 in Fujian Provincial Hospital. Patients were 
eligible if they had been diagnosed pathologically or cytologically with primary lung cancer. We extracted the follow-
ing information from their medical records: sex, age, smoking status, stage, histological classification, nutritional 
status, treatment, and survival. We analyzed 831 patients, including 572 (68.8%) men and 259 (31.2%) women, 
with mean age of 60.22 ± 10.38 years. Among the study population, 9.1% had small cell lung cancer, 90.9% had 
non-small cell lung cancer, 26.5% had squamous cell carcinoma, and 52.5% had adenocarcinoma. The incidence 
of squamous cell carcinoma was higher in men, while that of adenocarcinoma was higher in women. Half of the 
patients with small cell lung cancer had advanced or extensive disease at diagnosis. Comorbid diseases were 
present in 28.2% of the patients, and included hypertension (72.8%), diabetes mellitus (20%), chronic obstructive 
pulmonary disease (3.4%), among others. For treatment, 13.5% of the total patients underwent surgery, 25.8% re-
ceived chemotherapy, 22.5% received postoperative targeted therapy, and 29.4% were not treated at our hospital. 
Overall median survival was 24.60 ± 1.99 months. The 1-, 2-, 3-, and 4-year overall survival rate were 70.3%, 51%, 
40.1%, and 32.2%, respectively. Surgery with adjuvant chemotherapy significantly improved prognosis of the small 
cell lung cancer patients. In conclusion, this analysis provides the most recent epidemiological information on lung 
cancer in Fujian, China. 
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Introduction

Lung cancer is the most frequently diagnosed 
human malignancy worldwide, and is a leading 
cause of cancer-related death in both men and 
women [1]. In China, approximately 452,000 
deaths are related to lung cancer each year [2], 
and it is feared that these numbers will contin-
ue to increase; in fact, it has been estimated 
that without intervention the number of lung 
cancer deaths will double in the next 30 years 
[3]. Improving rates of early detection, accurate 
diagnosis, and proper treatment is key to reduc-
ing lung cancer mortality. One of the most sig-
nificant risk factors of lung cancer in China is 
cigarette smoking [4-6], but environmental pol-
lution is another important contributing factor 

[1]. Unfortunately, the rate of tobacco consump-
tion has increased and the air quality in major 
cities has deteriorated, priming China, for high-
er lung cancer morbidity and mortality rates.

Studies of the epidemiological characteristics 
of lung cancer in China have shown remarkable 
distinctions by region [7]. For example, resi-
dents in eastern China tend to face a higher 
risk of lung cancer than those in western China, 
and the risk is higher for women particularly in 
western China [1]; moreover, residents of urban 
areas also face a higher risk than those of rural 
areas [8]. Intriguingly, the incidence of lung can-
cer has showed a faster rise among women 
than men (men, 1.3%; women, 2.34%) [1]. Lung 
cancer mortality also varies widely between 
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regions, being higher in eastern China than in 
western China and in urban areas than in rural 
areas [8]; moreover, the distribution of mortali-
ty is not consistent among regions for men and 
women [9]. Finally, there are differences in age 
of lung cancer patients by region, with urban 
residents being 5-10 years younger than rural 
residents [10].

While there are distinct regional differences 
among lung cancer patients across the Chinese 
population, there are no systematic reviews of 
the characteristics of patients in Fujian Province 
in southeast China. This retrospective study 
aimed to determine the clinical characteristics 
and prognostic risk factors of lung cancer 
patients in the province.

Patients and methods

Patients

This retrospective study was approved by  
Ethics Committee of Fujian Provincial Hospital 
(K2012-006-01). A total of 925 patients who 
had been diagnosed pathologically or cytologi-
cally with primary lung cancer between January 
2009 and August 2012 in our Hospital, Fujian, 
China were screened to determine eligibility for 
study participation. Exclusion criteria were: 1) 
non-resident of Fujian Province; 2) suspected 
primary lung cancer without histological or 
cytological evidence; 3) metastatic cancers 
from other primary organs or sites other than 
lung; 4) primary lung cancer relapse or recur-
rence. Of the total cases, 94 were excluded and 
831 were analyzed.

Pathological classification was defined accord-
ing to the 2004 World Health Organization his-
tological classification of lung cancer guidelines 
[11]. Non-small cell lung cancer (NSCLC) stage 
was defined according to the 2009 International 
Association for the Study of Lung Cancer guide-
lines [12]. Early stage refers to stage I, II, IIIa; 
advanced stage refers to stage IIIb and IV. 
Small cell lung cancer (SCLC) stage was defined 
according to the Veterans Administration Lung 
Study Group staging system [13], and was 
divided into limited stage (LS) and extensive 
stage (ES). LS SCLC involves a primary tumor 
contained within one hemithorax and/or medi-
astinal nodes with ipsilateral supraclavicular 
disease; ES SCLC refers to disease located 
beyond the LS areas that cannot be confined to 

a single radiotherapy portal, and includes wide-
ly metastatic disease.

Non-smoker refers to < 100 smoked cigarettes 
during the patient’s lifetime. Ex-smoker re- 
fers to > 100 previously smoked cigarettes  
and smoking cessation > 6 months. Smoker 
refers to > 100 currently smoked cigarettes. 
Nutritional status was mainly evaluated via 
serum hemoglobin (Hb) and albumin (ALB)  
levels. Hypoalbuminemia was defined as se- 
rum ALB < 35 g/L (normal: > 35 g/L); normal 
Hb levels were ≥ 110 g/L (women) and ≥ 120 
g/L (men). Anemia was defined as Hb < 120 
g/L (men) or < 110 g/L (women).

Therapy

Therapies included surgery, surgery plus che-
motherapy, chemotherapy, targeted therapy, 
targeted therapy plus chemotherapy, or no 
treatment at our hospital. Surgical resection 
was performed in patients with tumors classi-
fied as T1-3 N2 M0 stage IIIa [12]. A subset of 
patients also received postoperative chemo-
therapy. Chemotherapy for SCLC included eto-
poside or irinotecan plus cisplatin or carbopla-
tin. First-line NSCLC chemotherapy included 
platinum-based agents plus gemcitabine, pacli-
taxel, or vinorelbine; pemetrexed was included 
when treating adenocarcinoma (ADC). Second-
line chemotherapy included pemetrexed or 
docetaxel plus cisplatin, carboplatin, or target-
ed therapy. Targeted therapy refers to the use 
of epidermal growth factor receptor (EGFR) 
tyrosine kinase inhibitors (TKI) alone as first-
line therapy or in combination with chemother-
apy as second- or third-line therapy. No treat-
ment refers to patients who did not receive 
treatment at our hospital.

Follow-up

Follow-up was conducted for all patients by 
telephone or patient clinical visits. Patients 
were followed every three months during the 
first two years, every six months for the next 
three years, and then once every year thereaf-
ter. The follow-up period was calculated from 
the first day of diagnosis to the last follow-up 
date or day of death. 

Statistical analysis

One-way ANOVA was used to compare differ-
ences among groups. The χ2 test was used to 
compare differences among three or more 
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Table 1. Characteristics of patients based on smoking status

Characteristic
Total  

(n = 831)  
n (%)

Non-smoker  
(n = 400)  

n (%)

Current smoker  
(n = 374)  

n (%)

Ex-smoker  
(n = 57)  

n (%)
P*

Sex
    Male 572 (68.8) 149 (26.0) 366 (64.0) 57 (10.0)
    Female 259 (31.2) 251 (96.9) 8 (3.1) 0 (0)
    Male vs. Female 2.21 0.59 45.75 Infinity 0.000
Age (years) 60.22 ± 10.38 59.06 ± 11.26 61.03 ± 9.19a 63.00 ± 10.38a 0.003
    Male (mean ± SD) 60.92 ± 9.91 59.72 ± 11.57 61.11 ± 9.03 62.91 ± 10.38 0.101
    Female (mean ± SD) 58.79 ± 11.19 58.83 ± 11.07 57.00 ± 15.58 None 0.924
Histology 831 400 374 57 0.000
    SCLC 76 (9.1) 18 (4.5) 51 (13.6) 7 (12.3)
    SCC 220 (26.5) 54 (13.5) 140 (37.4)a 26 (45.6)a

    ADC 436 (52.5) 289 (72.3) 128 (34.2)a 19 (33.3)a

    ASC 25 (3.0) 13 (3.3) 11 (2.9) 1 (1.8)
    LCC 24 (2.9) 12 (3.0) 10 (2.7) 2 (3.5)
    UDC 24 (2.9) 8 (2.0) 16 (4.3) 0 (0)
    Other 26 (3.1) 6 (1.5) 18 (4.8) 2 (3.5)
Stage 0.000
    NSCLC 754 (90.9) 0.000
        I 111 (14.7) 63 (16.5) 44 (13.6) 4 (8.0)
        II 68 (9.0) 30 (7.8) 31 (9.6) 7 (14.0)
        IIIa 165 (21.8) 63 (16.5) 89 (27.6) 13 (26.0)
        IIIb 35 (4.6) 11 (2.9) 21 (6.5) 3 (6.0)
        IV 347 (45.9) 201 (52.6) 123 (38.1) 23 (46.0)
        Unknown 29 (4.0) 14 (3.7) 15 (4.6) 0 (0.0)
    SCLC 77 (9.2)  0.505
        Limited 35 (44.7) 7 (38.9) 25 (49.0) 2 (28.6)
        Extensive 42 (55.3) 11 (61.1) 26 (51.0) 5 (71.4)
Comorbidity 235 (28.2) 118 (50.2) 92 (39.2) 25 (10.6)
    Tumor 22 (9.2) 9 (7.6) 10 (11.9) 3 (12.0) 0.217
    COPD 8 (3.4) 0 (0) 5 (5.4)a 3 (12.0)a 0.000
    Asthma 5 (2.1) 4 (3.4) 1 (1.1) 0 (0) 0.349
    Pulmonary TB 19 (8.1) 7 (5.9) 9 (9.8) 3 (12.0) 0.248
    Hypertension 171 (72.8) 95 (80.5) 58 (63.0)a 18 (72.0) 0.002
    Diabetes 47 (20.0) 27 (22.9) 16 (17.4) 4 (16.0) 0.294
    Heart disease 25 (10.6) 10 (8.5) 11 (11.9) 4 (16.0) 0.175
Nutritional status (g/L)
    ALB (mean ± SD) 38.59 ± 5.72 39.30 ± 6.05 37.91 ± 5.34a 38.14 ± 5.31 0.003
    Hb (mean ± SD) 130.15 ± 16.46 128.07 ± 15.88 131.52 ± 16.91a 135.61 ± 15.53a 0.006
Family history of cancer 33 (4.0) 14 (42.4) 18 (54.5) 1 (3.0) 0.438
Note: All data are expressed as number of patients (%) unless otherwise indicated. NSCLC, non-small cell lung cancer. SCLC, 
small cell lung cancer. COPD, chronic obstructive pulmonary disease. ALB, albumin. Hb, hemoglobin. TB, tuberculosis. SCC, 
squamous cell carcinoma. ADC, adenocarcinoma. ASC, adenosquamous carcinoma. LCC, large cell carcinoma. UDC, undiffer-
entiated carcinoma. aIndicates comparison with non-smokers, P < 0.05. *Indicates comparisons among non-smokers, current 
smokers, and ex-smokers.

groups. Univariate and multivariate risk factor 
analysis were performed using Cox proportion-
al hazards models (SAS version 9.1.3; SAS 

Institute, Inc., Cary, NC). The survival was calcu-
lated using the Kaplan-Meier method. A p-value 
< 0.05 was considered statistically significant.
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Table 2. Lung cancer treatment based on staging

Surgery Chemotherapy Surgery + chemo-
therapy/targeted Targeted Chemotherapy 

+ targeted
Untreated/

other Total

Total 112 (13.5) 214 (25.8) 187 (22.5) 34 (4.1) 40 (4.8) 244 (29.4) 831 (100)
NSCLC
    I 53 (47.7) 4 (3.6) 47 (42.3) 0 (0.0) 1 (0.9) 6 (5.4) 111
    II 20 (29.4) 6 (8.8) 38 (55.9) 0 (0.0) 0 (0.0) 4 (5.9) 68
    IIIa 21 (12.7) 39 (23.6) 68 (41.2) 4 (2.4) 2 (1.2) 31 (18.8) 165
    IIIb 1 (2.9) 15 (42.9) 3 (8.6) 4 (11.4) 0 (0.0) 12 (34.3) 35
    IV 14 (4.0) 112 (32.3) 18 (5.2) 23 (6.6) 37 (10.7) 143 (41.2) 347
    Unknown 2 (6.9) 5 (17.2) 2 (6.9) 3 (10.3) 0 (0.0) 17 (58.7) 29
SCLC
    Limited 0 (0.0) 13 (38.2) 10 (29.4) 0 (0.0) 0 (0.0) 11 (32.4) 35
    Extensive 1 (2.4) 20 (47.6) 1 (2.4) 0 (0.0) 0 (0.0) 20 (47.6) 42
Note: All data are expressed as number of patients (%) unless otherwise indicated. NSCLC, non-small cell lung cancer. SCLC, 
small cell lung cancer.

Results

Patient characteristics

The patient demographic and clinical charac-
teristics are summarized in Table 1. There were 
572 (68.8%) men and 259 (31.2%) women. 
Among these, 66 (7.9%) were young, 361 
(43.4%) middle-aged, and 404 (48.6%) old. 
Women were younger than men (P < 0.05). 
Non-smokers comprised 26% of men and 
96.9% of women; the majority of smokers were 
male.

NSCLC and SCLC accounted for 90.9% and 
9.1% of patients, respectively. ADC and SCC 
incidence were significantly different between 
men and women: SCC incidence was higher in 
men while women were likelier to have ADC (all 
P < 0.001).

NSCLC and SCLC accounted for 95.5% and 
4.5%, respectively, of non-smokers. ADC inci-
dence (72.3%) in non-smokers was significantly 
higher than that in current (34.2%) or ex-smok-
ers (33.3%) (all P < 0.001). SCC incidence in 
smokers (ex-smokers, 45.6%; current smokers, 
37.4%) was significantly higher than that in non-
smokers (13.5%) (both P < 0.001). At diagnosis, 
50.0% of the NSCLC patients were at advanced 
stage. Among the SCLC patients, 44.7% and 
55.3% were LS and ES, respectively. 

Comorbidity 

Of the 831 patients, 235 (28.2%) had concur-
rent disease: 171 had hypertension (72.8%), 47 
had diabetes mellitus (20%), 25 had heart dis-

ease (10.6%), 22 had malignant tumors in other 
organs (9.2%), 19 had pulmonary tuberculosis 
(8.1%), 8 had chronic obstructive pulmonary 
disease (COPD, 3.4%), and 5 had asthma 
(2.1%). The incidence of hypertension was high-
er in non-smokers than that in smokers (P = 
0.005).

The mean serum ALB levels and blood Hb lev-
els were significantly different between smok-
ers and non-smokers (P < 0.001).

Diagnostic characteristics

Specimens were obtained as follows: 425 
(51.1%) fiber bronchoscopy biopsies, 276 
(33.2%) surgical biopsies, 144 (17.3%) percuta-
neous lung biopsies, 59 (7.1%) pleural biopsies, 
and 40 (4.8%) lymph node biopsies. Among 
these, fiberoptic bronchoscopy was performed 
most frequently.

Treatment

Table 2 summarizes the treatments received. 
Of all patients, 112 (13.5%) underwent surgery, 
214 (25.8%) received chemotherapy, 187 
(22.5%) received targeted therapy after surgi-
cal resection. The majority of patients with ear-
ly-stage NSCLC received surgical treatment. A 
minority was treated with chemotherapy; no 
patient was treated with targeted therapy. Non-
surgical treatments were the major strategies 
for the majority of patients with advanced 
NSCLC. Thirteen patients (38.2%) with LS SCLC 
received chemotherapy, 10 (29.4%) underwent 
surgery with adjuvant chemotherapy, and 11 
(32.4%) were not treated. 
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Table 3. Univariate analysis of risk factors affecting survival
MST (months, 
mean ± SD)

Survival (%) P*
1-yr

P*
2-yr

P*
3-yr

P*
4-yr1-yr 2-yr 3-yr 4-yr

Total 24.60 ± 1.99 70.3 51.0 40.1 32.2
Sex
    Male 22.43 ± 2.08 66.5 47.6 37.6 30.6 0.008a

    Female 30.23 ± 3.66 78.0 57.6 44.6 37.5 0.001 0.004 0.025 0.024
Age (years)
    21-45 38.20 ± 7.48c 73.5 63.5 51.7 43.1 0.016a

    46-60 27.43 ± 2.55c 75.7 51.6 41.9 35.3
    > 60 20.00 ± 2.51 64.5 47.3 35.7 27.5 0.011 0.069 0.065 0.057
Smoking status
    Non-smoker 28.57 ± 3.08 73.6 55.4 43.4 36.8 0.038a

    Current smoker 22.23 ± 3.44b 67.0 47.3 37.6 28.7
    Ex-smoker 18.30 ± 3.81 65.3 35.8 26.8 26.8 0.086 0.029 0.154 0.183
Histology
    SCLC 14.23 ± 1.33 59.6 29.0 17.4 17.4 0.000a

    SCC 23.70 ± 2.48 69.5 47.7 35.5 25.2
    ADC 30.83 ± 4.22 73.9 57.5 47.4 40.6
    Other 15.57 ± 4.50 61.1 44.0 31.5 28.0 0.001 0.000 0.000 0.000
NSCLC
    I-IIIa 45.46 ± 3.32 82.5 69.8 60.6 45.3 0.000a

    IIIb-IV 16.40 ± 1.08 61.5 38.2 26.3 23.2
    Unknown 18.83 ± 7.63 57.4 38.9 38.9 38.9 0.000 0.000 0.000 0.000
SCLC
    Limited 14.23 ± 3.01 68.8 38.7 25.4 25.4 0.048a

    Extensive 12.50 ± 2.52 51.8 17.0 17.0 17.0 0.227 0.237 0.506 0.279
ALB (g/L) 24.87 ± 1.97
    ≥ 35 26.30 ± 2.05 72.2 53.4 41.5 32.3 0.031a

    < 35 17.50 ± 1.92 63.5 41.1 36.2 29.8 0.042 0.004 0.03 0.029
Hb (g/L) 24.37 ± 2.05
    < 120 15.57 ± 1.47 62.5 34.6 28.7 18.0 0.000
    ≥ 120 29.00 ± 2.16 71.9 54.5 43.3 34.9 0.073 0.000 0.002 0.001
Treatment
    Surgery 39.06 ± 1.52b 86.5 78.8 72.0 65.6 0.000a

    Surgery + chemotherapy 46.23 ± 1.39 86.7 74.8 59.1 45.5
    Chemotherapy 16.20 ± 0.87 60.6 37.2 25.7 21.9
    Targeted 15.37 ± 2.54 62.1 29.0 10.9 0.0
    Targeted + chemotherapy 27.43 ± 2.53 85.0 58.1 23.5 23.5
    No treatment 13.76 ± 1.28 54.9 30.7 24.1 20.9 0.000 0.000 0.000 0.000
Note: MST, median survival time. NSCLC, non-small cell lung cancer. SCLC, small cell lung cancer. COPD, chronic obstructive 
pulmonary disease. ALB, albumin. Hb, hemoglobin. TB, tuberculosis. SCC, squamous cell carcinoma. ADC, adenocarcinoma. yr, 
year. aIndicates comparisons among clinical characteristic subgroups, P < 0.05. bIndicates MST. cIndicates comparison with old-
aged group. *Indicates comparison between smokers and non-smokers.

Survival

Table 3 summarizes patient survival. The over-
all median survival time (MST) was 24.60 ± 
1.99 months; 1-, 2-, 3-, and 4-year overall sur-
vival rates were 70.3%, 51%, 40.1%, and 

32.2%, respectively (Figure 1A). The MST for 
men and women was significantly different 
(Figure 1B, P < 0.05). The 1-, 2-, 3-, and 4-year 
survival rates for women were significantly 
higher than that for men (all P < 0.05). MST of 
the young and middle-age groups were signifi-
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cantly longer than that in the old-age group 
(young vs. old: P = 0.045; middle-aged vs. old: 
P = 0.015) (Figure 1C). MST was significantly 
longer in non-smokers than in current or ex-
smokers (all P = 0.030). However, there was no 
significant difference in MST between current 
and ex-smokers.

MST of NSCLC and SCLC patients was 26.30 ± 
2.05 months and 14.23 ± 1.32 months, re- 
spectively (Figure 1D). There were signifi- 
cant differences in MST among groups with dif-
ferent histological classifications (P < 0.001). 
Additionally, the differences in the yearly sur-
vival rates among the different histological 

Figure 1. Kaplan-Meier plots for overall survival (OS) in patients with lung cancer. A. Overall survival in all patients 
with lung cancer. B. OS in patients with non-small cell lung cancer (NSCLC) and small cell lung cancer (SCLC) ac-
cording to pathological classification. NSCLC was correlated with inferior OS (P < 0.001). C. OS in male and female 
patients with lung cancer. Male was correlated with inferior OS (P = 0.008). D. OS in patients with lung cancer ac-
cording to different age. Patients were divided into three groups on the basis of age: 21-45 years, 46-60 years, > 
60 years. Older age was correlated with inferior OS (all P < 0.05). E. OS in patients with NSCLC according to clinical 
stages. An advanced stage was correlated with inferior OS (P < 0.001). F. OS in patients with lung cancer according 
to hemoglobin (Hb) levels. A reduced Hb level was correlated with inferior OS (P = 0.000).
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classification groups were statistically signifi-
cant. Clinical tumor stage exerted a signifi- 
cant influence on MST and yearly survival rates 
in NSCLC patients. MST was significantly longer 
in early-stage patients (stage I-IIIa) than in 
advanced-stage patients (stage IIIb-IV) (P < 
0.001) (Figure 1E), and was significantly lon- 
ger in LS SCLC patients than in ES SCLC 
patients (P = 0.048). The MST of patients with 
normal ALB and Hb was significantly longer 
than that of patients with low ALB and Hb (ALB: 
P = 0.031; Hb: P = 0.000 (Figure 1F)). The ALB 
and Hb levels also affected survival rates. 
Surgical resection of tumors at stage I and II 
significantly prolonged MST (all P < 0.05).

Univariate and multivariate risk factor analysis

Univariate analysis showed that sex (P = 0.017), 
age (P = 0.007), smoking status (P = 0.023), cli- 
nical stage (P < 0.001), treatment (P < 0.001), 
ALB level (P =0.003), and Hb level (P < 0.001) 
were independent risk factors influencing prog-
nosis (Table 4).

In NSCLC patients, multivariate analysis identi-
fied the following as independent risk factors 
influencing prognosis: sex, advanced stage, 
chemotherapy, targeted therapy, chemothera-
py plus targeted therapy, no treatment, and Hb 
level. In SCLC patients, univariate analysis 
identified treatment (P = 0.049) as an indepen-

dent risk factor affecting prognosis. Multi- 
variate analysis showed that surgery with adju-
vant chemotherapy significantly improved 
prognosis.

Discussion

Global studies have indicated that China alone 
accounts for 30% of lung cancer patients world-
wide, and estimated that over 300000 males 
and nearly 160000 females in China are affect-
ed [14]. Fujian is located on the coast of south-
east China and is a large city with a rapidly 
developing economy and industrial sector that 
is accompanied by heavy pollution. Our current 
study sought to investigate the clinical charac-
teristics and prognostic factors of lung cancer 
patients living in Fujian, a typical metropolitan 
area of China, but one that has not been for-
mally investigated or reported on previously. 

Our study shows that in recent years the major-
ity of patients with lung cancer in the Fujian 
area are male (68.8%). Among these male 
patients, 74% had smoking habits. Although, 
the proportion of female patients with lung can-
cer is less than that of the males, we note an 
increasing trend in non-smoking females being 
diagnosed with the lung cancer. The average 
age of the female patients was 58.79 ± 11.19 
years old and 60.92 ± 9.91 years old for males; 
however, the age of onset was significantly 
lower than reported for the United States [15]. 

Table 4. Multivariate analysis of risk factors affecting prognosis [overall survival (OS)]
β Hazard ratio 95% confidence interval p

Lower Upper
NSCLC Sex 0.317 1.373 1.08 1.747 0.01

Stage 0.011
Advanced 0.416 1.517 1.137 2.023 0.005a

Treatment 0.000
Surgery + chemotherapy 0.229 1.257 0.775 2.039 0.354b

Chemotherapy 1.240 3.454 2.161 5.521 0.000b

Targeted therapy 1.289 3.628 1.936 6.799 0.000b

Chemotherapy + targeted therapy 0.741 2.098 1.109 3.967 0.023b

No treatment 1.298 3.66 2.298 5.83 0.000b

Hemoglobin 0.440 1.553 1.202 2.007 0.001
SCLC Treatment 0.049

Surgery 1.477 4.378 0.553 34.685 0.162c

Surgery + chemotherapy -1.242 0.289 0.099 0.846 0.023c

Chemotherapy -0.299 0.741 0.403 1.365 0.337c

Note: NSCLC, non-small cell lung cancer. SCLC, small cell lung cancer. aIndicates comparison with early-stage group. bIndicates 
comparison with surgery group. cIndicates comparison with untreated group.
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The present study reveals that the majority of 
patients with primary lung cancer in Fujian are 
men with a history of smoking. Histologically, 
approximately 85% of patients had NSCLC; 
9.1% had SCLC. ADC was the commonest tumor 
type, occurring in half of the studied popula-
tion, followed by SCC and SCLC. ADC mostly 
occurred in non-smokers or women, while SCC 
mostly occurred in either current or ex-smok-
ers. Half of the NSCLC patients were diagnosed 
at the advanced stage; half of the SCLC patients 
were diagnosed at ES. ADC and SCC comprised 
the largest proportion of stage I-IIIa NSCLC 
patients (36% and 49%, respectively) [16], who 
differed in terms of sex and histology. Among 
female patients, 55% had ADC and 25% had 
SCC. In contrast, 30% of male patients had 
ADC and 57% had SCC [16]. Our findings are in 
line with these previously published data. It has 
also been suggested that people living in east-
ern China, particularly women, face a higher 
risk of lung cancer than those living in western 
China [1]. However, our study suggests that the 
incidence of male lung cancer patients remains 
much higher than that of female patients. One 
possible reason is that men comprise the 
majority of smokers. Our data support the 
premise that cigarette smoking remains the 
major risk factor for lung cancer. Our study also 
demonstrates that the number of lung cancer 
cases among ex- and non-smokers is increas-
ing. This suggests that additional risk factors 
contribute to lung cancer carcinogenesis.

Concomitant lung diseases, such as COPD, 
tuberculosis and pneumonia, are important 
risk factors that are independent of tobacco 
consumption [17]. In 50% of patients, lung  
cancer is accompanied by COPD [18]. Accord- 
ing to our data, comorbidities were present in 
approximately one-third of the patients. In par-
ticular, hypertension was present in two-thirds 
of the patients, suggesting that hypertension is 
another important concomitant disease asso- 
ciated with lung cancer in Fujian residents. The 
existence of hypertension in lung cancer pati- 
ents is not associated with smoking status. 
Hypertension control may represent an impor-
tant strategy for preventing lung cancer in  
this region. However, COPD was present in  
only 3.4% of patients in our study, which was 
much lower than that previously reported [18]. 
Cigarette smoking remains closely associated 
with COPD. Smoking cessation is critical for 
preventing both COPD and lung cancer.

Radical surgery is the best means of improving 
prognosis and prolonging survival. In stage I-IIIa 
NSCLC patients, radical surgery plus cisplatin-
based chemotherapy remains the standard 
treatment for those with completely resected 
tumors. In patients with advanced (stage IIIb/
IV) or inoperable NSCLC, cisplatin-based che-
motherapy plus a third-generation cytotoxic 
agent or a cytostatic drug are recommended 
[19-22]. The present study shows that 36%  
of patients received surgical treatment when 
diagnosed. The majority of surgically treated 
NSCLC patients were in the early stage. Some 
patients with advanced NSCLC underwent pal-
liative surgery. Chemotherapy or adjuvant che-
motherapy with other treatments remains the 
main treatment for advanced NSCLC. For SCLC 
patients, platinum-based chemotherapy and 
radical thoracic radiotherapy remain the best 
treatment options for suitable cases. 

One of the advances is that the first-line treat-
ment of lung cancer has moved from nonspe-
cific cytotoxic chemotherapy to molecular tar-
geted therapies. The most promising targeted 
therapy is the application of EGFR-TKI. The 
major limitation of this type of targeted thera-
pies is that only small numbers of patients are 
positive for gene mutations. In the present 
study, a small number of NSCLC patients was 
treated with EGFR-TKI. They were mainly female 
non-smokers with stage III-IV ADC.

The 5-year survival rate of NSCLC patients is 
usually < 15% [23, 24]. Hu et al. [24] reported 
that the MST of Chinese is 24.7 months in men 
and 27.8 months in women. The 5-year survival 
rate of SCLC patients is usually 2-10% [25, 26]. 
The MST of patients with ES SCLC is 10-20 
months depending on disease conditions [13, 
25, 26]. In the present study, the overall MST 
was 24 months: 26 months in NSCLC patients 
and 14 months in SCLC patients. The survival 
data from the Fujian population in our study  
are consistent with that of previous reports 
[23-26].

Univariate and multivariate factor analysis 
showed that sex, clinical stage, treatment 
option, and anemia were independent risk fac-
tors affecting prognosis in NSCLC. Surgery with 
adjuvant chemotherapy was the only risk factor 
affecting prognosis in SCLC. Previous studies 
have suggested that sex is a risk factor that 
influences prognosis in NSCLC [13, 27-29], 
Asamura et al. [30] studied 13,010 cases of 
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resected lung cancer and demonstrated that 
5-year survival in women was significantly lon-
ger than that in men. The prolonged survival in 
women may be because the majority of female 
lung cancer patients have ADC, which is typi-
cally more sensitive to chemotherapy and has  
a better prognosis. Moreover, EGFR mutations 
are more common in women than in men. 
Additionally, drug resistance is lower in women. 
These factors likely contribute to the better 
prognosis in female patients. Tumor, node, 
metastasis (TNM) stage directly guides treat-
ment, thus it is another important prognostic 
risk factor in NSCLC [31, 32]. 

Once diagnosed with lung cancer, appropriate 
treatment is the key to improving the rate of 
survival. The present study showed that the 
MST of patients who underwent surgery or sur-
gery plus chemotherapy was significantly lon-
ger than in patients who received chemothera-
py alone, targeted therapy alone, or chemother-
apy plus targeted therapy. Surgical intervention 
is a favorable prognostic factor in NSCLC. It has 
been demonstrated that the 5-year survival 
rate of patients who receive postoperative che-
motherapy was better [33-35]. In this study, we 
also confirmed that patients who had received 
surgery plus chemotherapy had longer MST 
than those who only underwent surgery or only 
received chemotherapy, although the differ-
ence was not significant. 

Typically, SCLC is sensitive to chemotherapy. 
Whether surgery should be recommended to a 
patient with SCLC remains controversial. De 
Stefani et al. [36] reported that the MST of 
SCLC patients who underwent surgery werewas 
better than in those who did not. The present 
study showed that the MST of patients treated 
with both surgery and chemotherapy was lon-
ger than those who only received chemothera-
py. This suggests that postoperative adjuvant 
chemotherapy is a favorable prognostic factor 
for SCLC. It has been demonstrated that ane-
mia was associated with poor prognosis in lung 
cancer; in particular, preoperative anemia sig-
nificantly influences the prognosis [37, 38]. Our 
study showed that anemia was an adverse 
prognostic factor influencing survival in NSCLC.

In conclusion, we conducted a systematic anal-
ysis of the clinical features and prognostic fac-
tors of lung cancer in Fujian, China. This study 

provides the most recent epidemiological infor-
mation on lung cancer in this region. It will aid 
our understanding of the epidemiology of lung 
cancer, thereby improving early diagnosis and 
timely treatment of lung cancer in southeast 
China and beyond.

Acknowledgements

Supported in part by National Grant of Health 
and Family Planning Commission of China 
(Grant: WKJ-FJ-17, 2013-2016), Natural Sci- 
ence Foundation of Fujian Provincial, China 
(Grant: 2015J01376). Outstanding Youth Fo- 
undation of Fujian Provincial Hospital (NO. 
2014046).

Disclosure of conflict of interest

None.

Authors’ contribution

All authors have read and approved the con-
tent, and agree to submit it for consideration 
for publication in your journal.

Address correspondence to: Yusheng Chen, No. 
134, Dongjie Street, Gulou District, Fuzhou 3500- 
01, Fujian Province, China. E-mail: slyyywb@126.
com

References

[1] She J, Yang P, Hong Q, Bai C. Lung cancer in 
China: challenges and interventions. Chest 
2013; 143: 1117-26.

[2] Cao AH, Li SK, Wang X. [Epidemiology and im-
aging characteristics of cases of coal workers’ 
pneumoconiosis associated with lung cancer]. 
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za 
Zhi 2009; 27: 281-2.

[3] Chapman RS, Mumford JL, Harris DB, He ZZ, 
Jiang WZ, Yang RD. The epidemiology of lung 
cancer in Xuan Wei, China: current progress, 
issues, and research strategies. Arch Environ 
Health 1988; 43: 180-5.

[4] Zhang H, Cai B. The impact of tobacco on lung 
health in China. Respirology 2003; 8: 17-21.

[5] Zhao H, Gu J, Xu H, Yang B, Han Y, Li L, Liu S, 
Yao H. [Meta-analysis of the relationship be-
tween passive smoking population in China 
and lung cancer]. Zhongguo Fei Ai Za Zhi 2010; 
13: 617-23.

[6] Zahl PH, Gotzsche PC, Andersen JM, Maehlen 
J. Results of the Two-County trial of mammog-
raphy screening are not compatible with con-

mailto:slyyywb@126.com
mailto:slyyywb@126.com


Single-institute retrospective study of lung cancer

18268 Int J Clin Exp Med 2016;9(9):18259-18269

temporaneous official Swedish breast cancer 
statistics. Dan Med Bull 2006; 53: 438-40.

[7] Jemal A, Siegel R, Ward E, Murray T, Xu J, 
Smigal C, Thun MJ. Cancer statistics, 2006. CA 
Cancer J Clin 2006; 56: 106-30.

[8] Wang J, Xu F, Zhou Q. [Advances in epidemiol-
ogy of lung cancer]. Zhongguo Fei Ai Za Zhi 
2005; 8: 395-400.

[9] Yang GH, Ma JM, Liu N, Zhou LN. [Smoking and 
passive smoking in Chinese, 2002]. Zhonghua 
Liu Xing Bing Xue Za Zhi 2005; 26: 77-83.

[10] Straif K, Baan R, Grosse Y, Secretan B, El 
Ghissassi F, Cogliano V. Carcinogenicity of 
household solid fuel combustion and of high-
temperature frying. Lancet Oncol 2006; 7: 
977-8.

[11] Teng XD. [World Health Organization classifica-
tion of tumours, pathology and genetics of tu-
mours of the lung]. Zhonghua Bing Li Xue Za 
Zhi 2005; 34: 544-6.

[12] Mountain CF. Revisions in the International 
System for Staging Lung Cancer. Chest 1997; 
111: 1710-7.

[13] Cerfolio RJ, Bryant AS, Scott E, Sharma M, 
Robert F, Spencer SA, Garver RI. Women with 
pathologic stage I, II, and III non-small cell lung 
cancer have better survival than men. Chest 
2006; 130: 1796-802.

[14] Ferlay J, Shin HR, Bray F, Forman D, Mathers C, 
Parkin DM. Estimates of worldwide burden of 
cancer in 2008: GLOBOCAN 2008. Int J Cancer 
2010; 127: 2893-917.

[15] Dela Cruz CS, Tanoue LT, Matthay RA. Lung 
cancer: epidemiology, etiology, and prevention. 
Clin Chest Med 2011; 32: 605-44.

[16] Chansky K, Sculier JP, Crowley JJ, Giroux D, Van 
Meerbeeck J, Goldstraw P; International 
Staging Committee and Participating Insti- 
tutions. The International Association for the 
Study of Lung Cancer Staging Project: prognos-
tic factors and pathologic TNM stage in surgi-
cally managed non-small cell lung cancer. J 
Thorac Oncol 2009; 4: 792-801.

[17] Powell CA, Halmos B, Nana-Sinkam SP. Update 
in lung cancer and mesothelioma 2012. Am J 
Respir Crit Care Med 2013; 188: 157-66.

[18] Sandler A, Gray R, Perry MC, Brahmer J, 
Schiller JH, Dowlati A, Lilenbaum R, Johnson 
DH. Paclitaxel-carboplatin alone or with bevaci-
zumab for non-small-cell lung cancer. N Engl J 
Med 2006; 355: 2542-50.

[19] Zarogoulidis K, Zarogoulidis P, Darwiche K, 
Boutsikou E, Machairiotis N, Tsakiridis K, 
Katsikogiannis N, Kougioumtzi I, Karapantzos 
I, Huang H, Spyratos D. Treatment of non-small 
cell lung cancer (NSCLC). J Thorac Dis 2013; 5 
Suppl 4: S389-96.

[20] Vansteenkiste J, De Ruysscher D, Eberhardt 
WE, Lim E, Senan S, Felip E, Peters S; ESMO 
Guidelines Working Group. Early and locally 
advanced non-small-cell lung cancer (NSCLC): 
ESMO Clinical Practice Guidelines for diagno-
sis, treatment and follow-up. Ann Oncol 2013; 
24 Suppl 6: vi89-98.

[21] Langer CJ, Mok T, Postmus PE. Targeted agents 
in the third-/fourth-line treatment of patients 
with advanced (stage III/IV) non-small cell lung 
cancer (NSCLC). Cancer Treat Rev 2013; 39: 
252-60.

[22] Xue C, Hu Z, Jiang W, Zhao Y, Xu F, Huang Y, 
Zhao H, Wu J, Zhang Y, Zhao L, Zhang J, Chen 
L, Zhang L. National survey of the medical 
treatment status for non-small cell lung cancer 
(NSCLC) in China. Lung Cancer 2012; 77: 371-
5.

[23] Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun 
MJ. Cancer statistics, 2007. CA Cancer J Clin 
2007; 57: 43-66.

[24] Hu Z, Shu Y, Chen Y, Chen J, Dong J, Liu Y, Pan 
S, Xu L, Xu J, Wang Y, Dai J, Ma H, Jin G, Shen 
H. Genetic polymorphisms in the precursor 
MicroRNA flanking region and non-small cell 
lung cancer survival. Am J Respir Crit Care Med 
2011; 183: 641-8.

[25] Yang SN, Liao CY, Chen SW, Liang JA, Tsai MH, 
Hua CH, Lin FJ. Clinical implications of the tu-
mor volume reduction rate in head-and-neck 
cancer during definitive intensity-modulated 
radiotherapy for organ preservation. Int J 
Radiat Oncol Biol Phys 2011; 79: 1096-103.

[26] Chen SW, Yang SN, Liang JA, Lin FJ, Tsai MH. 
Prognostic impact of tumor volume in patients 
with stage III-IVA hypopharyngeal cancer with-
out bulky lymph nodes treated with definitive 
concurrent chemoradiotherapy. Head Neck 
2009; 31: 709-16.

[27] Keller SM, Vangel MG, Adak S, Wagner H, 
Schiller JH, Herskovic A, Komaki R, Perry MC, 
Marks RS, Livingston RB, Johnson DH. The in-
fluence of gender on survival and tumor recur-
rence following adjuvant therapy of completely 
resected stages II and IIIa non-small cell lung 
cancer. Lung Cancer 2002; 37: 303-9.

[28] Yamamoto H, Sekine I, Yamada K, Nokihara H, 
Yamamoto N, Kunitoh H, Ohe Y, Tamura T. 
Gender differences in treatment outcomes 
among patients with non-small cell lung can-
cer given a combination of carboplatin and pa-
clitaxel. Oncology 2008; 75: 169-74.

[29] Devesa SS, Bray F, Vizcaino AP, Parkin DM. 
International lung cancer trends by histologic 
type: male:female differences diminishing and 
adenocarcinoma rates rising. Int J Cancer 
2005; 117: 294-9.

[30] Asamura H, Goya T, Koshiishi Y, Sohara Y, 
Eguchi K, Mori M, Nakanishi Y, Tsuchiya R, 



Single-institute retrospective study of lung cancer

18269 Int J Clin Exp Med 2016;9(9):18259-18269

Shimokata K, Inoue H, Nukiwa T, Miyaoka E; 
Japanese Joint Committee of Lung Cancer 
Registry. A Japanese Lung Cancer Registry 
study: prognosis of 13,010 resected lung can-
cers. J Thorac Oncol 2008; 3: 46-52.

[31] Tsai CH, Lin CM, Hsieh CC, Hsu WH, Wang HW, 
Wang LS. Tumor volume is a better prognostic 
factor than greatest tumor diameter in stage Ia 
non-small cell lung cancer. Thorac Cardiovasc 
Surg 2006; 54: 537-43.

[32] Sawabata N, Keller SM, Matsumura A, 
Kawashima O, Hirono T, Osaka Y, Maeda H, 
Fukai S, Kawahara M. The impact of residual 
multi-level N2 disease after induction therapy 
for non-small cell lung cancer. Lung Cancer 
2003; 42: 69-77.

[33] Arriagada R, Bergman B, Dunant A, Le 
Chevalier T, Pignon JP, Vansteenkiste J. 
Cisplatin-based adjuvant chemotherapy in pa-
tients with completely resected non-small-cell 
lung cancer. N Engl J Med 2004; 350: 351-60.

[34] Scagliotti GV, Fossati R, Torri V, Crino L, 
Giaccone G, Silvano G, Martelli M, Clerici M, 
Cognetti F, Tonato M; Adjuvant Lung Project 
Italy/European Organisation for Research 
Treatment of Cancer-Lung Cancer Cooperative 
Group Investigators. Randomized study of ad-
juvant chemotherapy for completely resected 
stage I, II, or IIIA non-small-cell Lung cancer. J 
Natl Cancer Inst 2003; 95: 1453-61.

[35] Waller D, Peake MD, Stephens RJ, Gower NH, 
Milroy R, Parmar MK, Rudd RM, Spiro SG. 
Chemotherapy for patients with non-small cell 
lung cancer: the surgical setting of the Big 
Lung Trial. Eur J Cardio Thoracic Surg 2004; 
26: 173-82.

[36] De Stefani E, Boffetta P, Ronco AL, Brennan P, 
Correa P, Deneo-Pellegrini H, Gutierrez LP, 
Mendilaharsu M. Squamous and small cell 
carcinomas of the lung: similarities and differ-
ences concerning the role of tobacco smoking. 
Lung Cancer 2005; 47: 1-8.

[37] Laurie SA, Ding K, Whitehead M, Feld R, Murray 
N, Shepherd FA, Seymour L. The impact of ane-
mia on outcome of chemoradiation for limited 
small-cell lung cancer: a combined analysis of 
studies of the National Cancer Institute of 
Canada Clinical Trials Group. Ann Oncol 2007; 
18: 1051-5.

[38] Berardi R, Brunelli A, Tamburrano T, Verdecchia 
L, Onofri A, Zuccatosta L, Gasparini S, Santinelli 
A, Scartozzi M, Valeri G, Giovagnoni A, 
Giuseppetti GM, Fabris G, Marmorale C, 
Fianchini A, Cascinu S. Perioperative anemia 
and blood transfusions as prognostic factors in 
patients undergoing resection for non-small 
cell lung cancers. Lung Cancer 2005; 49: 371-
6.


