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November 2014. The annual frequency of developing lung cancer in never-smokers increased
from 13% to 28%, attributable to an absolute increase in numbers and not simply a change in
the ratio of never-smokers to current and ex-smokers.
A total of 436 (20%) patients were never-smokers. The mean age was 60 (16 SD) years and 67%
were female. Presenting features were non-specific consisting of cough in 34%, chest infections in 18%
and haemoptysis in 11%. A total of 14% were detected on incidental chest film, 30% on computed
tomography, 7% on positron-emission tomography/computed tomography and 1% on MRI.
Conclusions: We observed more than a double of the annual frequency of never-smokers in the last 7
years. Patients present with non-specific symptoms and majority were detected on incidental
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imaging, a modality that is likely to play an increasingly important role for early detection in this
cohort that does not have any observable clinical risk factors.
© 2017 Elsevier Ltd. All rights reserved.

Due to established aetiological role of tobacco
smoking, never-smokers with lung cancer constitutes an
understudied and under-represented cohort that is ex-
pected to increase due to the success of smoking pre-
vention and efforts in establishing smoking cessation
programmes. However, little is currently known of the
frequency of never-smoker patients in the UK.

As there are no established aetiological factors for the
development of lung cancer in never-smokers, identifi-
cation of patients at risk is challenging and many pre-
sent late when options for treatment are limited.

The aims of our study is to define the frequency and
clinical features of never-smokers presenting sufficiently
early for surgery to determine if it is possible to identify
patients at risk and to understand if any differences
might be attributable to a change in proportions due to
the anticipated decline in smoking-related lung cancer or
if it can be accounted for by differences in the absolute
numbers of new never-smokers presenting annually.

1. Methods

We collated data from all patients who underwent sur-
gery for lung cancer over a 7-year period at the Royal
Brompton and Harefield NHS Trust, an institution that
accounts for the highest surgical activity for lung cancer
in the UK.

Smoking status was self-reported and never-smokers
were defined as patients who did not ever smoke any
tobacco in their lifetimes. All other patients were clas-
sified as ex-smokers or current smokers. Frequency was
defined as the number (and proportion) of never-
smokers versus current and ex-smokers by year.

Patient demographics were obtained from electronic
databases, pathology and imaging reports and individ-
ual case records were examined to determine clinical
features at presentation.

Continuous data were presented as mean with stan-
dard deviation (SD) or median with interquartile
range as appropriate to the data distribution. Categor-
ical and count data were presented as frequency and
percentage (%). Pairwise comparisons were undertaken
using Chi-square or Fishers exact test as appropriate to
the expected frequency. The non-parametric test for
tend and formal regression were utilised to formally test
the statistical significance of increasing frequency with
time. Kaplan—Meier plots were constructed for survival
and compared using log-rank testing. Stage-adjusted
survival comparisons were undertaken using Cox

regression. Statistical analyses were undertaken using
Stata 13 (College Station, Texas, USA) and R 3.1.2 (R
Foundation for Statistical Computing, Vienna, Austria).

2. Results

From March 2008 to November 2014, a total of 2170
patients underwent surgical resection for lung cancer and
included in our analysis. Among them, 436 (20%) pa-
tients were never-smokers. The annual frequency of
never-smokers with lung cancer increased steadily from
13, 15,18, 19, 20, 20 to 28%, respectively. The percentage
change was directly attributable to an absolute increase
in numbers and not a difference in the ratio of never-
smokers to current and ex-smokers (Figs. 1 and 2).

The mean age at presentation was 60 (16) years and
the majority of never-smokers (67%) were women. The
mean predicted forced expiratory volume in 1 second
(FEV1) was 90 (23)% and forced vital capacity (FVC)
was 97 (25)%. The two main histologic subtypes were
151 with adenocarcinoma (54%) and 76 with carcinoid
(27%) tumours accounting for 83% of the total.

Presenting features were non-specific consisting of
cough in 142 (34%), chest infections in 75 (18%) and
haemoptysis in 46 (11%). Mode of presentation varied
with histological type with recurrent chest infections as a
predominant symptom of central carcinoid tumours (30
versus 15 percent; P = 0.004, Fig. 3).

The majority of patients were identified through
incidentally imaging. A total of 59 (14%) were detected
on incidental chest film, 127 (30%) on incidental
computed tomography, 32 (7%) on incidental positron-
emission tomography/computed tomography and 4(1%)
on incidental MRI.

On a median follow-up of 41 months, the 5-year
survival was higher for never-smokers than ex-smoker
(60% vs 40%; p < 0.001, Fig. 4). The hazard ratio for
death of smokers compared with non-smokers was 1.65
(95% confidence interval [CI] 1.29 to 2.11).

3. Discussion

We observed that the annual frequency of never-smoker
patients undergoing surgery for lung cancer in our
institute is increasing over the last 7 years from 13% to a
28%, attributable to an absolute increase in the number
of never-smokers presenting with early disease. A
similar observation was made in the USA of patients
presenting with late disease [1]. If the rates continue as
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