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Clinically detected non-aggressive 
lung cancers: implications for 
overdiagnosis and overtreatment in 
lung cancer screening
Kevin ten Haaf, Carlijn M van der Aalst, Harry J de Koning

CT lung cancer screening is currently 
being implemented in clinical practice in 
the USA and pilot studies are ongoing in 
the UK.1 2 Recently, an European Union 
statement recommended planning the 
potential implementation of lung cancer 
screening in Europe.3 Overdiagnosis, the 
detection of a cancer through screening 
which would have never been diagnosed 
in the patient’s lifetime if screening had 
not occurred, is a harm that inevitably 
occurs with the implementation of a 
screening programme. Therefore, more 
information on the occurrence of non-ag-
gressive disease is essential to aid in 
successfully implementing a screening 
programme that minimises overdiagnosis 
and overtreatment.

Kale et al linked data from 1992 to 2010 
of the Surveillance, Epidemiology, and End 
Results Database to Medicare claims in 
order to identify individuals with clinically 
detected, non-aggressive lung cancer in the 
USA.4 The authors find low rates of non-ag-
gressive lung cancers in clinical practice, but 
advise caution, as the rate of non-aggres-
siveness among screen-detected cancers is 
‘…likely to be different as screening with 
CT may unveil small, slowly progressive 
cancers that are biologically dissimilar’. 
However, non-aggressive clinically detected 
lung cancer may share characteristics 
with those of non-aggressive lung cancers 
detected by screening. Thus, information 
derived from non-aggressive lung cancers in 
clinical practice may aid in reducing overdi-
agnosis and overtreatment in lung cancer 
screening.

For example, one of the concerns raised 
for implementing lung cancer screening 
has been the rate of false-positive results 
observed in the National Lung Screening 
Trial (NLST), mainly due to the detection 
of small pulmonary nodules.5 Therefore, 

recent nodule management guidelines 
suggest applying higher nodule size 
thresholds for a positive screening result, 
which can considerably reduce the rate 
of false-positive results.6–8 When Kale 
et al stratified their data by tumour size, 
they found a (non-statistically significant) 
decrease in the estimated rate of non-ag-
gressive stage I cancers with increasing 
tumour size. This suggests that raising 
the nodule size threshold for a positive 
screening result may reduce the number 
of false-positive screens, and could aid in 
reducing the occurrence of overdiagnosis.

Nodule management guidelines 
commonly recommend to assess whether 
a nodule’s size increases. However, some 
guidelines also suggest to evaluate the 
volume doubling time of the nodule, such 
as the British Thoracic Society (BTS) guide-
lines.8 The BTS guidelines were based on 
an investigation of the Dutch-Belgian lung 
cancer screening trial (NELSON (a popu-
lation-based randomised-controlled trial 
which evaluates whether CT lung cancer 
screening can reduce lung cancer mortality); 
ISRCTN63545820).6 8 This study found 
that the size of the detected nodule, and 
its volume doubling time could be used to 
stratify an individual’s probability of devel-
oping lung cancer. As non-aggressive lung 
cancers are by definition indolent or slow-
growing, nodule management guidelines 
which incorporate recommendations based 
on nodule volume doubling time could 
reduce the detection of non-aggressive 
cancers. Thus, additional information on 
the characteristics of non-aggressive cancers 
may aid in further optimising nodule 
management guidelines.

Kale et al’s observation that the presence 
of chronic obstructive pulmonary disease 
(COPD) was associated with more aggressive 
cancers is in line with previous (subgroup) 
analyses of both the NLST and the Danish 
Lung Cancer Screening Trial.9 10 However, it 
is important to consider that overdiagnosis is 
not limited to non-aggressive cancers alone. 
Thus, an aggressive stage III cancer that is 
detected by screening, but would not have 
been clinically detected before the person’s 

death from other causes occurs, should also 
be considered as an overdiagnosed cancer. 
Therefore, when considering overdiagnosis, 
one should always take the life-expectancy 
of the population that is examined into 
account. For example, while the authors 
indicate the presence of COPD is associ-
ated with higher probability of tumour 
aggressiveness, COPD may also influence 
the occurrence of overdiagnosis due to 
its accompanying higher risk of all-cause 
mortality.11 For example, more extensive 
smoking behaviour has been shown to 
increase the risk of developing lung cancer, 
and the risk of developing more aggressive 
types of lung cancer.11–13 However, while 
focusing on individuals with more extensive 
smoking behaviour can improve the (cost-)
effectiveness of lung cancer screening, this 
may also result in higher overdiagnosis rates 
due to their higher probability of dying from 
other causes.11 14 15

Still, this does not mean that acquiring 
information on tumour aggressiveness is 
limited to enhancing the screening phase 
of the screening programme. The recent 
European Union statement on lung cancer 
screening recommends using risk-stratifi-
cation for future programmes.3 Investiga-
tions on risk-stratification in lung cancer 
screening thus far have primarily focused 
on assessing an individual’s risk for devel-
oping lung cancer.6 16–18 If this risk can 
be supplemented with information on 
the individual’s life expectancy and the 
potential for detecting a non-aggressive 
tumour, this could provide an assessment 
for this individual’s risk for overdiagnosis. 
Incorporating this information in the risk-
based selection of participants for lung 
cancer screening may allow identification 
of individuals for whom the risk of overdi-
agnosis outweigh the potential benefits of 
screening. Furthermore, such an assess-
ment can further aid individuals in making 
an informed choice on whether or not to 
participate in screening.

Finally, information on tumour aggres-
siveness may also be used to inform the 
treatment of screen-detected lung cancers. 
Kale et al showed that the majority of clin-
ically diagnosed early stage lung cancers 
should be treated with curative intent. 
However, if the probability that a screen-de-
tected cancer is non-aggressive can be accu-
rately assessed, this may allow physicians 
to opt for less intensive treatment or even 
active surveillance of the tumour. Such an 
approach may help reduce overtreatment 
and prevent unnecessary harm to patients. 
In particular, some variants of adenocarci-
noma in situ (AIS) and minimally invasive 
adenocarcinoma (MIA), previously classi-
fied as bronchioloalveolar carcinoma (BAC), 
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have been shown to have good outcomes 
and to be associated with increased risk of 
overdiagnosis compared with other histol-
ogies.14 19 20 This has led some to question 
the ‘type and necessity of treatment’ with 
regard to such tumours.20 Unfortunately, 
Kale et al were not able to assess the rate 
of non-aggressiveness of these tumours, 
as the reclassification of BAC to AIS and 
MIA occurred after 2010. However, future 
research on MIA and AIS may identify char-
acteristics that allow accurate assessment of 
the aggressiveness of these tumours.

Kale et al’s analyses provide an 
uncommon, valuable overview of the 
characteristics of non-aggressive lung 
cancers detected in clinical practice. 
These tumours may share characteristics 
with non-aggressive cancers detected by 
screening and could aid in assessing the 
aggressiveness of screen-detected cancers 
in the future. Such an assessment could 
enhance different phases of the screening 
process and aid in further optimising the 
balance between benefits and harms of 
lung cancer screening.
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