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Lung cancer is one of the most common malignancies and 
the most common cause of death from cancer worldwide. 
The estimated number of new cases was 1.8 million for 
2012 (1).

There are no early symptoms, therefore the majority of 
new cases are diagnosed at an advanced stage of the disease, 
when treatment with curative intent is a non-applicable 
strategy. This results in low overall 5-year survival rates (2). 
Moreover, there are often comorbidities such as COPD and 
ischemic heart disease that further complicate delivery of 
care. 

On the other hand, early diagnosis is associated with 
better outcomes. Moreover, delivery of care through 
multidisciplinary and dedicated, organ-specific tumor 
boards/teams, and prompt access to all treatment modalities 
is also linked to improved outcomes. The disease is 
devastating and lethal and every effort should be made 
for prevention and early diagnosis as well as access to 
specialized care. A major concern is cost and smoking bans 
and screening are indeed cost-effective and life-saving 
measures. In addition, there must be constant review of 
old and new treatment modalities and a cost/benefit ratios 
so that optimal care is delivered but also that health care 
systems are sustainable long term.

Pulmonologists and medical societies must work to 
promote strong smoking cessation programs, since cigarette 
smoke is the most common risk factor for lung cancer. 
A smoke-free environment would be the best means 
to prevent most cases of lung cancer. However, even if 
smoking is totally banned today, there will be cancer cases 
associated with smoking for at least 20 more years, as the 
effects on the lung may appear even long after exposure.

Therefore, lung cancer is a mandatory candidate for the 
development of screening programs, aiming at early stage 
diagnosis in order to improve cure rates (3).

Numerous studies such as ELCAP, I-ELCAP, DLCST, 
DANTE, ITALUNG, NELSON trials (4-9) have looked 
into lung cancer screening and the NLST is the largest 
study published to date (10). The study showed that 20% 
more patients were diagnosed with low dose computed 
tomography (LDCT), and importantly, 50% more patients 
were diagnosed at stage I–II where the disease has high 
chances of cure (stage I–II: 158 vs. 70 participants in the 
CT screening vs. the CXR screening groups, and stage IIB 
to IV: 120 vs. 111 respectively). Although no difference 
in overall mortality was noted, this is only a 3-year trial 
and CXR is also screening (10). So, we can deduce that 
compared to no screening, LDCT screening saves lives.

Nevertheless, there are important issues to be addressed 
regarding LDCT screening, including the selection of 
individuals for screening, false positive results, overdiagnosis 
and management of positive findings as well as the smooth 
running of the screening programs coupled with smoking 
cessation and the support of individuals (11). 

False positive findings affect the lives of the screened 
population and may represent an unnecessary burden for 
health economics. In the NLST the proportion of false 
positive findings was 26.6%. A retrospective analysis, using 
Lung-RADS criteria, reduced these to 12.8% (12). So, a 
pre-test calculation of the risk of lung cancer is important.

So far, studies of lung cancer screening have used 
different criteria for the selection of at risk individuals 
(examples shown in Table 1). It has also been shown that 
selecting individuals for screening based on accurate lung 
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Table 1 Selection criteria, number of enrolled individuals and the rate of diagnosed lung cancer of major randomized controlled trials [with 
permission from Kauczor et al. (3)]

Model Risk factors included
Period of prediction of lung 
cancer diagnosis or death

Reference for algorithm

LLP (detection) Age 5 years Raji et al. Ann Intern Med 
2012;157:242-50. 

Sex

Years of smoking

Family history of lung cancer by age of affected relatives

History of a previous cancer

History of pneumonia

History of exposure to asbestos

PLCO (detection) Age 6 years Tammemägi et al. N Engl 
J Med 2013;368:728-36.

Race/ethnicity

Education

Body mass index

Chronic obstructive pulmonary disease

Personal history of cancer

Family history of lung cancer

Smoking status (current versus former)

Smoking intensity (average cigarettes/day)

Smoking duration

Smoking quit time

NLST (death) Age 5 years Kovalchik et al. N Engl J 
Med 2013;369:245-54.

Sex

Ethnicity

Body mass index

Pack-years of smoking

Years since smoking cessation

Presence of emphysema

First-degree relative with lung cancer

cancer risk prediction models is significantly more sensitive 
than using the NLST criteria alone (13,14) The Liverpool 
lung study showed that using a number of risk factors 
including age, gender, smoking duration, family history of 
lung cancer before the age of 60 years, a prior diagnosis of 
cancer or pneumonia may affect the risk of lung cancer up 
to 27-fold. So, for example, a 68-year-old woman with a 25 
pack/year history of smoking and no other risk factors, such 
as prior history of pneumonia, exposure to asbestos or a 

family history of early age lung cancer, has an absolute risk 
of lung cancer of 1.5%. On the other hand, a 77-year-old 
man with a 45 pack/year history of smoking and exposure to 
asbestos as well as a family history of early age lung cancer 
has an absolute chance of lung cancer that exceeds 27% (15).

Overdiagnosis is another unresolved issue in lung cancer 
screening and it refers to the detection of small lesions 
confirmed to be malignant but which do not grow, spread, 
or cause death. This includes patients who are destined to 
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die from another cause, e.g., a comorbidity or an unexpected 
event, in addition to slow growing/non-spreading cancers

Ways to reduce the problems associated with lung cancer 
screening include: clinical algorithms and clear guidelines, 
expert centers with high output and expertise, defined 
radiological protocols, simultaneous use of biomarkers 
and clear definitions of features of the lesions and their 
management, stratified by patient risk.

The European Society of Radiology and the European 
Respiratory Society are recommending lung cancer 
screening in comprehensive, quality-assured programmes 
within a clinical trial or in routine clinical practice at 
certified multidisciplinary medical centres (3). Based on 
the results and experience of completed and on-going 
lung cancer screening activities, they suggest the following 
minimum requirements for the implementation of lung 
cancer screening:
 Accredited medical centres with multidisciplinary 

expertise and access to trained professionals, 
including as a minimum, radiologists, pulmonologists, 
oncologists, pathologists and chest surgeons;

 Strong smoking cessation programme and experienced 
staff providing effective cessation and long term 
abstinence advice;

 Longitudinal comprehensive screening programme 
throughout the age interval of eligibility, covering 
the complete protocol, including work-up, follow-up 
and potential re-entry, also offering an appropriate 
expectation management. Single-round screening is 
discouraged;

 Inclusion criteria: age between 55 and 80 years, 
tobacco smoking history of at least 30 pack-years, and 
current smoker or ex-smoker who has quit smoking 
within the last 15 years;

 Exclusion criteria: comorbidities precluding curative 
therapy and lack of consent to undergo curative 
therapy;

 Standardised operating procedures for image 
acquisition, nodule evaluation, positive screening 
results and their management, monitoring of false-
positive results and rate of iatrogenic complications, 
and appropriate follow-up;

 Computer-assisted nodule evaluation and documentation. 
Identical measurement software is required for the 
follow-up. Volumetric measurements are preferred 
over diameter measurements;

 Multidetector LDCT with at least 16 detector rows 
providing isotropic high spatial resolution (slice 

thickness of about 1 mm with an increment of 0.7 
mm) and an effective dose between 1 mSv for normal 
sized individuals and not more than 3 mSv for obese 
individuals;

 Collection and submission of lung cancer screening 
data to a lung cancer screening registry. The set-up of 
a European lung cancer screening registry including 
biobank and image bank is recommended;

Moreover, in a recent editorial in the ERJ (16), it is 
suggested that, for successful screening programs, two 
strategies have to be merged (I) smoking cessation and (II) 
detection and early treatment of survival-limiting, smoking-
associated disease. This should be done by a comprehensive 
program for high-risk smokers offering a smoking cessation 
program together with a risk-model based CT-screening 
of the “Big Three” smoking-associated killer diseases: lung 
cancer, COPD and cardiovascular disease.
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