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sculier@bordet.be

ABSTRACT The objective of this review is to report the Clinical Year in Review proceedings in the field

of thoracic oncology that were presented at the 2013 European Respiratory Society Annual Congress

in Barcelona, Spain. Various topics were reviewed, including: epidemiology, screening, histology, and

treatment of nonsmall cell lung cancer and small cell lung cancer.

@ERSpublications

Lung cancer increasing in females; screening based on risk selection; doublet platinum-based
chemotherapy recommended http://ow.ly/sjbR6

Epidemiology
European cancer mortality predictions for lung cancer in 2013 report a continuing reduction in males, but a

continuing increase in females [1]. For the first time in females, mortality from lung and breast cancers

should be equivalent. In 2013, age-standardised mortality rates per 100 000 are estimated to be 37.1 in males

and 13.9 in females for lung cancer.

A US epidemiological study [2] has confirmed the data of the UK doctors’ cohort [3]. The authors obtained

smoking and smoking-cessation histories from 113 752 females and 88 496 males who were interviewed

between 1997 and 2004. These data were related to the causes of deaths that occurred by the end of 2006

(8236 deaths in females and 7479 in males). The rate of death from any cause among current smokers was

approximately three times that among those who had never smoked. The hazard ratios for females and

males were 3.0 (99% CI 2.7–3.3) and 2.8 (99% CI 2.4–3.1), respectively. Life expectancy was shortened by

.10 years among the current smokers compared with those who had never smoked. Adults who had quit

smoking 25–34, 35–44 or 45–54 years of age gained approximately 10, 9 and 6 years of life, respectively,

compared with those who continued to smoke. This is in complete agreement with the UK observation.

Temporal trends in mortality across three time-periods (1959–1965, 1982–1988 and 2000–2010) were

compared in terms of absolute and relative risks according to sex and self-reported smoking status in two

historical and five pooled contemporary US cohort studies [4]. For females who were current smokers

compared with females who had never smoked, the relative risk of death from lung cancer was 2.73, 12.65

and 25.66 in the 1960s, 1980s and contemporary cohorts, respectively; corresponding relative risk for male

current smokers compared with males who had never smoked was 12.22, 23.81 and 24.97 over the same

time-periods, respectively. As in Europe, the risk of death by lung cancer from cigarette smoking in the USA

continues to increase among females and the increased risks are now nearly identical for males and females;

however, this is not the case in Europe.

By pooled analysis, the International Lung Cancer Consortium determined the associations between prior

lung diseases and the occurrence of lung cancer [5]. The analysis included 17 studies with 24 607 cases and
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81 829 controls, mainly conducted in Europe and North America between 1984 and 2011. A history of

emphysema, chronic bronchitis, tuberculosis and pneumonia conferred relative risks of lung cancer of 2.44

(95% CI 1.64–3.62 (16 studies)), 1.47 (95% CI 1.29–1.68 (13 studies)), 1.48 (95% CI 1.17–1.87 (16 studies))

and 1.57 (95% CI 1.22–2.01 (12 studies)), respectively. Among never-smokers, elevated risks were observed

for emphysema, pneumonia and tuberculosis. Thus, previous lung diseases influence lung cancer risk

independently of tobacco use and these diseases should be taken into consideration for assessing individual risk.

The effect of autoimmune diseases on lung cancer risk has been assessed in a very large Swedish registry [6],

with a total number of 402 062 autoimmune disease patients and an accumulated 4.8 million person-years

at risk, with a mean follow-up of 11.9 years. The highest standardised incidence ratios and standardised

mortality ratios, respectively, were seen after discoid lupus erythematosus (4.71 and 4.80), polymyositis/

dermatomyositis (4.20 and 4.17), systemic lupus erythematosus (2.47 and 2.69), rheumatic fever (2.07 and

2.07) and systemic sclerosis (2.19 and 1.98). Standardised incidence ratios were decreased in pernicious

anaemia patients (0.70). The overall standardised incidence ratios increased after autoimmune disease for

all histological types, but mostly for small cell carcinoma (1.43) and squamous cell carcinoma (1.40).

Autoimmune disease did not influence overall survival but some autoimmune diseases (mainly after

amyotrophic lateral sclerosis and discoid lupus erythematosus) appeared to impair survival in small cell

carcinoma. Those data suggest that the autoimmune process can contribute to lung cancer susceptibility.

Air pollution has also been assessed by a pooled prospective analysis of data obtained by the European Study of

Cohorts for Air Pollution Effects, using data from 17 cohort studies based in nine European countries [7]. The

cohort included 312 944 members for a total 4 013 131 person-years at risk. During the follow-up period

(mean 12.8 years), 2095 incident cases of lung cancer were diagnosed. The meta-analysis showed a statistically

significant association between risk for lung cancer and particulate matter ,10 mm (PM10) (hazard ratio

(HR) 1.22 (95% CI 1.3–1.45) per 10 mg?m-3). The same increments of PM10 and PM2.5 were associated with

HRs for adenocarcinomas of the lung of 1.51 (95% CI 1.10–2.08) and 1.55 (95% CI 1.05–2.29), respectively.

An increase in road traffic of 4000 vehicles per km per day within 100 m of the residence was associated with a

HR for lung cancer of 1.09 (95% CI 0.99–1.21). In October 2013, the International Agency for Research on

Cancer (IARC) classified outdoor air pollution as carcinogenic to humans (Group 1).

Screening
A systematic review of lung cancer screening using low-dose computed tomography (LDCT) has been

reported by a group of US medical societies [8], taking into account the recently published National Lung

Screening Trial (NLST). Of the eight identified randomised trials and 13 cohort studies, only three

randomised studies provided evidence on the effect of LDCT screening on lung cancer mortality. The main

results are summarised in table 1 [9–13]. The NLST, which is the only trial to show a significant effect on

lung cancer mortality, has such a large number of subjects that it strongly influences any type of

aggregation. The conclusions of the authors are that ‘‘LDCT screening may benefit individuals at an

increased risk for lung cancer, but uncertainty exists about the potential harms of screening and the

generalizability of results’’.

TABLE 1 Systematic review of the randomised trials assessing lung cancer screening by low-dose computed tomography
(LDCT)

DANTE [9] NSLT [10, 11] DLCST [12, 13]

Control Usual care Chest radiograph Usual care
Participants screened

Control arm 1276 26 722 2052
LDCT 1196 26 732 2052

Overall mortality
Relative risk (95% CI) 0.97 (0.80–1.20) 0.93 (0.86–0.99) 1.19 (1.01–1.40)
Number needed to screen to prevent one event 635 219 NR

Lung cancer-specific mortality
Relative risk (95% CI) 0.97 (0.71–1.32) 0.80 (0.73–0.93) 1.15 (0.83–1.61)
Number needed to screen to prevent one event 954 320 NR

Data are presented as n, unless otherwise stated. NLST: National Lung Screening Trial; DLCST: Danish Lung Cancer Screening Trial; NR: not
reported. Data from [8].
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The data of the NSLT were analysed according to the risk of lung cancer death [14]. Taking into account the

demographic, clinical and smoking characteristics of the participants, the authors obtained a prediction

model with which they divided the population into quintiles of 5-year risk of lung cancer death. In the

lowest quintile, the number needed to screen to avoid one death by lung cancer was 5276, while in the

highest quintile it was 161. These data need to be interpreted within the context of LDCT screening in

the NLST, limiting extrapolation to alternative screening and follow-up schedules. Results from European

trials such as NELSON, where a better control of smoking habits of the participants has been performed, are

expected to provide better evidence in favour of not using LDCT screening.

Histology
The prognostic impact of the novel International Association for the Study of Lung Cancer/American

Thoracic Society/European Respiratory Society proposal for an architectural classification of invasive

pulmonary adenocarcinomas [15] was assessed in a retrospective German study [16] with 500 cases. Overall

survival differed significantly between lepidic (78.5 months), acinar (67.3 months), solid (58.1 months),

papillary (48.9 months) and micropapillary (44.9 months) predominant adenocarcinomas. The prognostic

impact on survival and disease-free survival was independent of stage and adjuvant radiotherapy and/or

chemotherapy. These data strengthen this classification.

The same group analysed the associations between histomorphological adenocarcinoma growth patterns

(lepidic, acinar, papillary, micropapillary and solid) and the radiological aspects on chest computed

tomography in 174 resected pulmonary adenocarcinomas [17]. Margin configuration and solidity/ground-glass

opacity were associated with distinct histomorphological adenocarcinoma growth patterns. Solid-predominant

adenocarcinomas usually had smooth margins and were also solid on CT scans, while lepidic-predominant

tumours had no predominant margin pattern, were located in the periphery, showed a positive bronchogram

and were frequently associated with solidity/ground-glass opacity. In addition, non-spherical tumour growth

was a negative predictor of overall and disease-specific patient survival.

Nonsmall cell lung cancer treatment
Surgery
The effect of procedural volume and surgeon specialty on outcome of lung resections for cancer has been

assessed in a systematic review of the literature with meta-analysis [18]. 19 studies published in English over

the past 20 years were selected. The meta-analysis was in favour of high-volume hospitals regarding post-

operative mortality (OR 0.71, 95% CI 0.62–0.81), but not for survival (OR 0.93, 95% CI 0.84–1.03).

Surgeon volume showed no significant effect on outcome. General surgeons had significantly higher

mortality risks than general thoracic (OR 0.78, 95% CI 0.70–0.88) or cardiothoracic surgeons (OR 0.82,

95% CI 0.69–0.96). A minimal annual volume of resections for better outcome could not be identified [18].

More data are necessary for performing evidence-based recommendations.

Radiotherapy
A randomised trial conducted in Japan assessed combined chemoradiotherapy in elderly patients with

locally advanced nonsmall cell lung cancer (NSCLC) [19]. A total of 200 patients aged .70 years (median

(range) 77 (71–93) years) with unresectable stage III NSCLC were randomly assigned to chemoradiotherapy

(60 Gy plus concurrent low-dose carboplatin given at 30 mg?m2 per day, 5 days a week for 20 days) or

radiotherapy alone. There was a statistically significant improvement in overall survival (HR 0.68, 95% CI

0.47–0.98) with median survival of 22.4 months and 16.9 months, respectively, for the chemoradiotherapy

and radiotherapy alone groups. More patients had grade 3–4 haematological toxicity with chemo-

radiotherapy with which three infections were also more common. Incidences of grade 3–4 pneumonitis

and late lung toxicity were similar between groups. There were seven treatment-related deaths: three (3%)

out of 100 patients in the chemoradiotherapy group and four (4%) out of 100 in the radiotherapy group.

This important study supports the administration of combined chemoradiotherapy in patients aged

.70 years.

Chemotherapy for advanced disease
Although chemotherapy remains the treatment modality for advanced NSCLC in western countries, it is no

longer the main topic of clinical trials. Nevertheless, two important academic randomised studies have been

published assessing first-line treatment by conventional chemotherapy in the standard patient.

The GOIRC (Gruppo Oncologico Italiano di Ricerca Clinica) investigators assessed two questions in a 262

factorial trial [20]: 1) replacing cisplatin by a non-platinum agent, vinorelbine; and 2) adding a third agent,

ifosfamide, in a doublet based on gemcitabine. A total of 417 patients were randomised between October

2001 and July 2006. Adjusted overall survival was in favour of platinum-based regimens compared with
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non-platinum-based regimens with a median of 9.7 months versus 11.3 months (p50.044). No statistically

significant difference was observed between doublets and triplets. This complex trial provides more

evidence in favour of cisplatin-based chemotherapy.

The Norwegian Lung Cancer Study Group compared vinorelbine and gemcitabine versus vinorelbine and

carboplatin as first-line treatment of advanced NSCLC [21]. A total of 444 patients were randomised

between September 2007 and April 2009. Vinorelbine plus carboplatin did not result in better survival

(median survival 6.3 months versus 7.0 months for the non-platinum doublet), but was associated with

more grade III/IV nausea/vomiting and grade IV neutropenia. This trial does not support the use of

carboplatin-based chemotherapy in advanced NSCLC.

A randomised clinical trial has been conducted in patients with an Eastern Cooperative Oncology Group

(ECOG) performance status of 2 [22]. Patients with adequate organ functions were randomly assigned to

pemetrexed alone (500 mg?m2) or to carboplatin (area under the curve of 5) and pemetrexed (500 mg?m2).

A total of 205 eligible patients were enrolled from eight centres in Brazil and one in the USA from April

2008 to July 2011. The response rate was significantly better with the doublet (23.8% versus 10.3%), as well

as survival (HR 0.46, 95% CI 0.35–0.63; p,0.001) with median survival of 9.3 months versus 5.3 months

and 1-year survival rates of 40.1% versus 21.9%. This study does not support the use of single-agent

chemotherapy as first-line treatment of advanced NSCLC.

Customised chemotherapy was assessed in the second randomised trial conducted on the topic [23]. The

purpose of the study was to determine whether chemotherapy selection based on in situ excision repair

cross-complementing 1 (ERCC1) and ribonucleotide reductase regulatory subunit M1 (RRM1) protein

levels would improve survival in patients with advanced NSCLC. 183 eligible patients were randomly

assigned 2:1 to the trial’s experimental arm, which consisted of gemcitabine plus carboplatin if RRM1 and

ERCC1 were low, docetaxel plus carboplatin if RRM1 was high and ERCC1 was low, gemcitabine plus

docetaxel if RRM1 was low and ERCC1 was high, and docetaxel plus vinorelbine if both RRM1 and ERCC1

were high. In the control arm, 92 patients received gemcitabine plus carboplatin. No statistically significant

differences were observed between the experimental arm and the control arm in progression free survival

(6.1 months versus 6.9 months) or overall survival (11.0 months versus 11.3 months). The second trial also

failed to show a survival advantage with customised chemotherapy.

Maintenance therapy for advanced NSCLC has been assessed in two randomised trials, both, at least

partially, supported by the pharmaceutical industry. In the first trial [24], 464 patients without tumour

progression after four cycles of cisplatin-gemcitabine were randomly assigned to observation or to

gemcitabine (1250 mg?m-2 on days 1 and 8 of a 3-week cycle) or daily erlotinib (150 mg?day-1). Both

maintenance strategies resulted in a significant improvement in progression-free survival but not in overall

survival. In the second [25], the PARAMOUNT trial, 539 patients with advanced non-squamous NSCLC

and no disease progression after four cycles of pemetrexed-cisplatin induction therapy were randomly

assigned (2:1) to maintenance pemetrexed or placebo. Pemetrexed therapy resulted in a statistically

significant 22% reduction in the risk of death (HR 0.78, 95% CI 0.64–0.96; p50.0195; median overall

survival: pemetrexed 13.9 months; placebo 11.0 months). This trial supports the administration of single-

agent maintenance chemotherapy if induction treatment is limited to four cycles of chemotherapy.

Tyrosine kinase inhibitors
Over the past 2 years, tyrosine kinase inhibitors (TKI), which are targeted therapies, have been the subject of

multiple randomised clinical trials. These trials, usually conducted for registration purposes, are

summarised in table 2. The most important publications will be discussed below.

Four trials compared TKI to chemotherapy as first-line treatment for advanced NSCLC. Two trials were

performed in unselected patient populations and the other two in patients with an activating epidermal

growth factor receptor (EGFR) mutation. The updated results of a Japanese study comparing gefitinib with

carboplatin–paclitaxel for chemotherapy-naı̈ve NSCLC with sensitive EGFR gene mutations showed no

significant difference in overall survival despite a much better progression-free survival in the gefitinib arm

[26]. This result is probably due to high crossover use of gefitinib in the chemotherapy group. Another trial

compared afatinib, a new TKI, to the doublet cisplatin+pemetrexed in patients with metastatic

adenocarcinoma also with EGFR mutations [29]. Similar results were obtained, i.e. much better

progression-free survival in the TKI group but no improvement in overall survival, with a similar

explanation. Afatinib is now registered in the European Union.

In the TORCH (Tarceva or Chemotherapy) trial [28], unselected patients with advanced NSCLC were

randomised to either first-line erlotinib followed at progression by cisplatin-gemcitabine or the standard

inverse sequence. The study, performed with a non-inferiority design, was terminated early because first-line
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erlotinib followed at progression by cisplatin-gemcitabine was significantly inferior in terms of overall survival

compared with the standard sequence of first-line chemotherapy followed by erlotinib. The TOPICAL study

[27] compared placebo with first-line erlotinib in patients with advanced NSCLC who were unsuitable for

chemotherapy. The results were not encouraging because there was no difference in overall survival between

the two approaches. A post hoc subgroup analysis showed that patients with first-cycle rash due to erlotinib

had better overall survival compared with placebo.

Crizotinib, a new TKI that has shown anti-tumour activity in the case of chromosomal rearrangements of

the anaplastic lymphoma kinase (ALK) gene, has been compared to chemotherapy (pemetrexed or

docetaxel) as second-line therapy after failure of a prior platinum-based regimen [34]. The randomised trial

showed a significantly improved response rate and progression-free survival with crizotinib.

Afatinib was tested as salvage TKI therapy after failure of a previous TKI for NSCLC with an activating

EGFR mutation [40]. Control patients were treated with placebo. There was no benefit in terms of overall

survival with afatinib.

Small cell lung cancer treatment
A phase III trial of concurrent thoracic radiotherapy (total dose 52.5 Gy with 2.1 Gy per fraction once a day,

five times a week for five consecutive weeks) with either first- or third-cycle etoposide plus cisplatin

chemotherapy for limited-disease small cell lung cancer (SCLC) has been reported by a Korean group [41].

A total of 232 patients were randomised according to a noninferiority design based on complete response as

the primary end-point. The late treatment arm was not inferior to the early arm in terms of the complete

response rate (early versus late: 36.0% versus 38.0%). Median overall survival (24.1 months versus

26.8 months; HR 0.90, 95% CI 0.18–1.62) and median progression-free survival (12.4 months versus

11.2 months; HR 1.10 95% CI 0.37–1.84) were not different between the two arms. Neutropenic fever

occurred more commonly in the early arm (21.6% versus 10.2%; p50.02). The authors concluded that late

chemoradiotherapy is not inferior to early chemoradiotherapy.

In extensive disease, the final results of a German–Austrian randomised trial comparing topotecan plus

cisplatin (n5358) and cisplatin plus etoposide (n5345) as first-line treatment have failed to show

statistically significant difference in survival [42]. The median overall survival was 44.9 weeks in the

topotecan group and 40.9 weeks in the etoposide group with a HR of 0.92 (95% CI 0.78–1.08, p50.30).

Thus, this study reinforces the platinum derivative plus etoposide doublet as a recommended chemotherapy

regimen for first-line treatment of SCLC.

The roles of cisplatin and carboplatin in first-line chemotherapy of SCLC were assessed in the COCIS meta-

analysis of individual patient data [43]. Four eligible trials with 663 patients (328 assigned to cisplatin and

335 to carboplatin) were included in the aggregation. Median overall survival was 9.6 months for cisplatin

and 9.4 months for carboplatin (HR 1.08, 95% CI 0.92–1.27; p50.37). There was no evidence of treatment

difference between the cisplatin and carboplatin arms according to sex, stage, performance status or age.

There was also no difference in terms of progression-free survival or objective response rate. The toxicity

profile was significantly different for each of the arms: haematological toxicity (neutropenia, anaemia and

thrombopenia) was higher with carboplatin, and non-haematological toxicity (neurological and renal) was

higher with cisplatin.

Conclusions
The following key messages can be summarised from this clinical year in review: 1) lung cancer is becoming

an increasingly important disease in females; 2) screening for lung cancer should be performed by selection

based on the risk; 3) doublet chemotherapy with platinum derivatives is the standard treatment for

advanced NSCLC, even in patients with poor performance status; 4) the second randomised controlled trial

testing customised chemotherapy failed; and 5) two new drugs are available for targeted therapy, crizotinib

and afatinib.
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