
New evidence on the chemoprevention
of inhaled steroids and the risk of lung
cancer in COPD

Luis M. Seijo 1,2, Joan B. Soriano 2,3 and Germán Peces-Barba2,4

Affiliations: 1Clínica Universidad de Navarra, Madrid, Spain. 2Centro de Investigación Biomédica en Red de
Enfermedades Respiratorias, CIBERES, Instituto de Salud Carlos III, Madrid, Spain. 3Hospital Universitario La
Princesa, Madrid, Spain. 4IIS - Fundación Jiménez Díaz, Madrid, Spain.

Correspondence: Luis M. Seijo, Pulmonary Dept, Clínica Universidad de Navarra, Calle Marquesado de Sta.
Marta, 3, 28022 Madrid, Spain. E-mail: lseijo@unav.es

@ERSpublications
New evidence regarding the protective effect of inhaled steroids in patients with COPD suggests that a
controlled clinical trial is needed to investigate the potential benefit of inhaled steroids in preventing
lung cancer in patients with COPD http://bit.ly/2PTBTCO
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Not long ago, chronic obstructive pulmonary disease (COPD) was considered a Cinderella, an unappealing
disease lacking therapeutic options. It was also stigmatised as a consequence of the smoking habit that is a
leading cause of COPD worldwide [1]. However, as the Global Initiative for Chronic Obstructive Lung
Disease (GOLD) [2], and the joint American Thoracic Society/European Respiratory Society consensus
documents suggest [3], COPD should be viewed as treatable and preventable, offering multiple
opportunities for disease modification.

Inhalers developed for the treatment of asthma were tested empirically in COPD, long before a
mechanistic rationale justified their use. Airway delivery was a common sense solution for a disease
characterised by airway inflammation and bronchospasm. Inhaled corticosteroids (ICS) were an obvious
therapeutic choice, especially in combination with long-acting bronchodilators (long-acting β-agonists
(LABA)). Despite the growing evidence in favour of this strategy as a cornerstone of COPD treatment, the
role of ICS continues to be controversial in current clinical practice.

The potential benefit of ICS in the prevention of lung cancer is a recurrent argument in this controversy,
since smoking-induced inflammation also plays a role in lung carcinogenesis [4]. The advent of combined
long-acting bronchodilators and fears of ICS related long-term side-effects, have led to a questioning of the
role of ICS in COPD. If lung cancer prevention is a collateral benefit of ICS treatment in COPD, current
guidelines may be subject to change. Existing combinations of LABA and ICS are recommended for
patients with asthma and COPD overlap, those with moderate or severe obstruction, and patients with
frequent exacerbations [2]. These COPD phenotypes benefit from a reduction in eosinophil counts,
T-lymphocytes, neutrophils, and other biomarkers [5, 6]. However, it is unclear if the anti-inflammatory
effect can be credited for a reduction in exacerbations or lung cancer incidence.

In this issue of the European Respiratory Journal, the study by RAYMAKERS et al. [7] contributes to a growing
body of scientific evidence in favour of lung cancer chemoprevention with ICS. RAYMAKERS et al. [7] analysed
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a large population-based cohort of COPD patients and found that exposure to ICS in a sample of almost
40000 individuals was associated with a 30% reduction in lung cancer risk (HR 0.70 (95% CI 0.61–0.80)).
Their conclusion persisted after using five different time-dependent methods of quantifying exposure. The
2.5% incidence of lung cancer in the cohort identified from administrative data in British Columbia, Canada,
during a mean follow-up of 5 years, matches that seen in other COPD population-based studies [8].

Keeping in mind that lung cancer is not only more common in patients with COPD, but is also more
aggressive and lethal, COPD patients stand to benefit the most from ICS treatment [9, 10]. The limited
evidence in favour of ICS chemoprevention for lung cancer comes from animal studies as well as
population-based human studies [11–14]. Prospective evidence, however, is scant and equivocal. Animal
trials employing both fluticasone and budesonide seem to point to a protective effect [12, 13]. A sub-study
of the COSMOS lung cancer screening trial randomised 200 patients to receive budesonide or placebo for
1 year [14]; after 5 years of follow-up, non-solid and semi-solid nodules diminished in size in patients
receiving steroids, despite no change in the incidence of lung cancer or the appearance of new solid
nodules. That finding is remarkable given the small sample size and limited therapeutic exposure to ICS.
Another study combining various trials of inhaled steroids in COPD concluded that ICS reduce all-cause
mortality [10]. In that study, ICS exposure was associated with a trend in favour of diminished cancer
mortality. The beneficial effect appears to be dose-dependent, and perhaps more noticeable in women and
former smokers [10, 15]. It has also been reported in asthmatic patients [16].

The current study is unique in implementing a 1-year latency period. This strategy is ingenious, since it
avoids potential pitfalls related to the timing of ICS treatment. Ignoring the preclinical phase of lung
cancer can otherwise lead to underestimating the potential benefit of ICS. One wonders if 12 months is
long enough, since data from the NLST and PLCO trials suggest that the preclinical phase of lung cancer
from resectable stage Ia to metastatic disease may last between 3 and 5 years [17]. The authors partially
address this limitation by performing a sensitivity analysis with a 2-year latency period, which also yielded
statistically significant results.
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FIGURE 1 Computed tomography imaging and spirometry (pre- and post-bronchodilator) of a 52-year-old
patient with a left lower lobe pT2aN0M0 lung adenocarcinoma. Inhaled steroids are not indicated in this
patient population given the mild degree of obstruction and the absence of frequent exacerbations. However,
lung cancer may be more common in patients with mild chronic obstructive pulmonary disease (COPD), such
as the one pictured here. If inhaled steroids are shown to be effective in preventing lung cancer in patients
with COPD, should we reconsider the indication in these patients? FVC: forced vital capacity; FEV1: forced
expiratory volume in 1 s; FEF25–75%: forced expiratory flow at 25–75% of FVC; PEF: peak expiratory flow.
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Unfortunately, the lack of key variables, such as tobacco exposure, severity of the airway obstruction, a family
history of lung cancer or the prevalence of radiological emphysema in the cohort, are obvious limitations of
the study. In addition, some authors have found that lung cancer is more likely in patients with mild COPD,
who might not benefit from the study’s findings since they do not meet current indications for ICS
treatment (figure 1) [4]. Furthermore, since COPD is universally underdiagnosed, even in patients with lung
cancer, the future of any chemopreventive role for ICS would depend on redoubling efforts to identify and
treat COPD in the general population [18, 19]. In this respect, a diagnosis of COPD based on prescriptions
can lead to major biases, including overlap with asthma and even overdiagnosis of COPD. Furthermore,
previous population-based studies point to an even lower risk of lung cancer in patients with COPD treated
with ICS. The reasons for this discrepancy may be methodological, but lead to the logical conclusion that a
well-designed prospective randomised study controlled by placebo is needed. Such a study would allow
head-to-head comparisons between placebo and ICS, controlling for COPD stage, smoking history, and
potential biases such as the presence and severity of underlying emphysema. It would also clarify the role of
ICS in men and women, and in former and active smokers, as well as dosing concerns. In our opinion, the
study should include a screening arm capable of studying important surrogate end-points such as airway
thickness, emphysema, and the evolution of pulmonary nodules, including ground-glass opacities, solid and
semi-solid nodules detected by low dose computed tomography. Alternatively, a re-examination of data from
recent clinical trials randomising patients with COPD to combination therapies with and without ICS might
be a good start in order to build a case in favour of a larger multinational effort in this regard.
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