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Lung cancer is the leading cause of cancer-related death 
worldwide. The morbidity and mortality increase steadily 
in the near future. The 5-year survival rate of IA, IB, IIA, 
IIB, IIIA, IIIB and IV stage lung cancer decreased with 
the progression of disease, which was 50%, 43%, 36%, 
25%, 19%, 7% and 2%, respectively (1). Therefore, early 
detection, early diagnosis and early therapy play great roles 
in decreasing the mortality and improving the life quality of 
patients. Among the current imaging modalities, CT is the 
most effective technique for lung cancer screening due to 
high detection rate and detailed anatomic structures. Sone 
and his colleagues reported the mass screening for lung 
cancer using mobile spiral CT in 1998, which was the first 
mass screening (5,483 participants) using CT (2). In the 
following about 20 years, many screening programs were 
performed, such as National Lung Screening Trial (NLST), 
International Early Lung Cancer Action Project (I-ELCAP), 
Nederlands-Leuvens Longkanker Screenings Onderzoek 
(NELSON) and Italian Lung (ITALUNG) (3-6).

With great interest we read the article by Yi et al. (7) 
entitled ‘Low-dose CT screening in an Asian population 
with diverse risk for lung cancer: A retrospective cohort 
study’, which was published on  European Radiology 
2015;25:2335-45. They retrospectively compared the 
low dose CT (LDCT) and chest radiology (CXR) on the 
detection of early stage lung cancer in 12,427 symptomless 
Asian subjects and found LDCT can help detect more 
early-staged lung cancers in an Asian non-high-risk group 
and majority of these early-staged lung cancers are non-
solid or part-solid nodules. In comparison with other 
screening programs, this program included the high risk 
and the non-high risk group. The selection of screening 

population is very important, in other words, the high risk 
criteria are essential. Both age and smoking history are 
always the major high risk factors for lung cancer. The 
high risk criteria of major screening programs are listed 
in Table 1. In this retrospective study by Yi et al. (7), there 
were no defined criteria for high risk population based on 
their national characteristics; instead, they classified the 
population into high-risk and non-high risk using NLST 
(≥30 pack-years of smoking and ≥55 years of age; the upper 
age limit of the NLST was not considered in our study) and 
European criteria (≥20 pack-years of smoking and ≥50 years 
of age). They found LDCT is helpful for early detection 
of lung cancer in non-high risk group. But the difference 
in detection rate of lung cancer between non-high risk 
and high risk group was not performed, which would 
help to draw the criteria suitable for the South Korea. 
Although age and smoking history are very important 
high risk factors, but the incidence of lung cancer in 
young people without smoking history increased. In Asian, 
except for South Korea, Japan was the first to perform the 
lung cancer screening program, all the people between  
40-80 years old were recruited, while the smoking history 
were not considered. The detection rate of lung cancer 
was 0.9% (14/1,611) at the baseline screening (8). Besides 
smoking history, environmental population may be another 
important high risk factor for lung cancer, especially the 
increasing of PM2.5 in air. Therefore, the high risk criteria 
need to be defined according to different nations. The study 
evaluated the high-risk and non-high risk group, which 
indicates a research direction to define the high risk criteria. 
By assessing the lung cancer detection rate in different age 
distributions, smoking history, and other high risk factors, 
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determinate high risk criteria may be drawn suitable for 
different countries. In China, air pollution is threatening the 
public health; the morbidity of lung cancer is increasing, even 
in 35 years old people without smoking history. Therefore, 
the high risk criteria may be expanded in China. A lung 
cancer screening program is performing in Shanghai, which 
would try to make the high risk criteria suitable for the 
Chinese. On the other hand, if the criteria are expanded, 
the over-diagnosis would be increased and the long-term 
benefit of screening should be investigated. Although there 
are several screening program in Europe, there are no lung 
cancer screening recommendation in Europe. Therefore, 
the European Society of Radiology (ESR)/European 
Respiratory Society (ERS) issued the white paper on lung 
cancer screening (9). In the near future, the Asia should make 
a recommendation or guideline on the lung cancer screening.

How to evaluate CT imaging is another important 

issue for the screening. The positive results are related 
to the management of participants. The detailed positive 
definition of NLST, I-ELCAP, NELSON and ITALUNG 
are listed in Table 2 (3-6). From Table 2, we can find most of 
the positive results are defined based on the nodule size and 
density; and most of the programs classified the nodules into 
positive and negative ones. Only the NELSON trial used 
volume as the positive threshold and classified the nodules 
into positive, indeterminate and negative. I-ELCAP and 
ITALUNG defined the different size threshold according 
to the density, which is consistent with the different 
management for solid and subsolid nodules. NLST defined 
non-calcified nodules 4 mm or bigger in longest diameter 
as the positive. Those less than 4 mm were regarded as the 
negative. A recent study on the growth of pure ground glass 
nodules (GGNs) 5 mm or smaller, recommended that these 
nodules should perform follow-up CT 3.5 years later to 

Table 1 High risk criteria of NLST, I-ELCAP, NELSON and ITALUNG

Screening program Age Smoking history Other

NLST 55-74 years Smoking index ≥30 pack-years; or cessation years <15 N/A

I-ELCAP ≥40 years Smoking; second-hand smoking History of family tumor, occupational 

exposure (to asbestos, beryllium,  

uranium, or radon)

NELSON 50-75 years Current smokers (≥25 years, daily ≥15 cigarettes or  

≥30 years, daily ≥10 cigarettes); or cessation years <10

N/A

ITALUNG 55-69 years Smoking index ≥20 pack-years in latest 10 years;  

or cessation years <10

No history of cancer, other than 

non-melanoma skin cancer

NLST, National Lung Screening Trial; I-ELCAP, International Early Lung Cancer Action Project; NELSON, Nederlands-Leuvens 

Longkanker Screenings Onderzoek; ITALUNG, Italian Lung; N/A, not applicable.

Table 2 Positive result definition of NLST, I-ELCAP, NELSON and ITALUNG

Screening program Positive Indeterminate

NLST Non-calcified nodules ≥4 mm N/A

I-ELCAP At least one solid or partly solid non-calcified pulmonary 

nodule ≥5 mm; or at least one nonsolid non-calcified 

pulmonary nodule ≥8 mm

N/A

NELSON A solid component of any non-calcified nodule  

≥500 mm3 (>9.8 mm in diameter)

Volume of the largest solid nodule or of the solid  

component of a partially solid nodule: 50-500 mm3 

(4.6-9.8 mm in diameter); or a nonsolid nodule ≥8 mm

ITALUNG At least one non-calcified solid nodules ≥5 mm or a 

non-solid nodule ≥10 mm or the presence of a part-solid 

nodule

N/A

NLST, National Lung Screening Trial; I-ELCAP, International Early Lung Cancer Action Project; NELSON, Nederlands-Leuvens 

Longkanker Screenings Onderzoek; ITALUNG, Italian Lung; N/A, not applicable.
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look for the presence of solid component (10). However, 
according to the Fleischner society (11), these solitary pure 
GGNs do not recommend for the follow up CT scanning. 
In Japanese screening programs, any size and any density 
nodules were considered as positive, which is similar to 
the study by Yi et al. (7). The positive rate of this study 
was 46.8% (2,700/5,771), which was higher than that of 
any other screening program due to the expanded positive 
definition. The size threshold or positive definition is not 
consistent, which need further big data to be investigated.

Except for the high risk criteria and positive definition, 
another advantage of the study by Yi et al. (7) is the detailed 
classification of nodule according to the density. The 
nodules were classified into solid, part-solid, non-solid 
and calcified ones. The frequency of part-solid and non-
solid nodules was 5.6% (1/18) and 22.2% (4/18) in high-
risk group according to the NLST criteria, respectively. 
In contrast, other screening programs mainly evaluated 
the subsolid nodules in total. The evaluation of different 
pathological type distribution in high and non-high risk 
group is another advantage. Meantime, there is a small 
error of the study, on page 2337 “according to their greatest 
dimension: (<5 mm, 5-10 mm and >0 mm in diameter)” 
should be changed into “according to their greatest 
dimension: (<5 mm, 5-10 mm and >10 mm in diameter)”. 

We would like to congratulate Dr. Yi et al. for their work. 
They evaluated the non-high risk and high risk groups 
and had detailed nodule classifications and pathological 
types, which were different from those of the America 
and European screening programs. The Asian may issue a 
guidelines or recommendation on lung cancer screening in 
the near future.
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