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Welcome to issue 96 of Respiratory Research Review.
Best wishes for a healthy, happy and prosperous 2014! We are starting the year reviewing research 
published about lung cancer. The 2013 census suggests that the smoking prevalence has dropped 
to 14%. This is making the goal for NZ to become virtually smoke-free more achievable; it also is the 
most important intervention to eventually control lung cancer. In the meantime, our patients will probably 
benefit from the $16 million additional funding made available for 40 cancer-care co-ordination nurses 
throughout NZ (NZ Med J 2013;126[1381]:75–86). 

The year 2013 was dominated by a worldwide discussion about low-dose CT (computed tomography) 
scanning for lung cancer screening. Several bodies like the American College of Chest Physicians have 
suggested that we should initiate discussions about screening patients aged 55–74 years who have at 
least a 30 pack-year smoking history. They also state that “clinicians should not discuss lung cancer 
screening with patients who do not meet the above criteria”. If lung cancer screening is requested, 
these patients should be informed that at this time there is too much uncertainty regarding the balance 
of benefits and harm for individuals at younger or older ages and with less lifetime exposure to tobacco 
smoke.

A major problem of lung cancer screening is the huge false-positive rates caused by detecting incidental 
pulmonary nodules in 5–50% of patients, depending on the setting. Many publications focus on algorithms 
to reduce this false-positive rate. One of the articles provides a calculator to guide clinicians on how to 
advise patients; this article has been beautifully summarised in a short animation by Jeffrey Drazen.

Information about lung cancer is changing rapidly, and traditionally guidelines and consensus statements 
become quickly out of date as new evidence emerges. The Australian Lung Cancer guidelines have 
adopted the ‘wiki’ format, allowing editing as soon as new evidence becomes available. The format is very 
readable, as the information is structured around 68 clinical questions in lung cancer treatment. This may 
well be the future of guidelines in general. 

Best wishes for 2014. Also, for the interested reader, you should note that Research Review will be 
publishing ‘Lung Cancer Research Review’ from February 2014 onwards.

Kind regards
Associate Professor Lutz Beckert 
lutzbeckert@researchreview.co.nz
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Probability of cancer in pulmonary nodules detected on first 
screening CT
Authors: McWilliams A et al.
Summary: These researchers developed a prediction model for lung cancer using data from a Canadian 
cohort of patients undergoing low-dose CT screening, and validated their model in a second cohort. They 
detected lung nodules in 1871 (7008 nodules) and 1090 (5021 nodules) patients from the development and 
validation cohorts, respectively, and the cancer rates in the respective cohorts were 5.5% and 3.7%. Factors 
predicting cancer included older age, female sex, family history of lung cancer, emphysema, larger nodule 
size, upper lobe location of nodules, part-solid nodule type, lower nodule count and spiculation. Excellent 
discrimination and calibration were evident with areas under the curve of >0.90 in the researchers’ final 
parsimonious and full models, even for nodules ≤10mm in the validation set.

Comment: This is the article summarised beautifully by Jeffrey Drazen in his animation. These Canadian 
authors reviewed data on >7000 nodules and created an online ‘risk calculator’, which they validated 
against another dataset from a Canadian lung cancer screening trial. Essentially, the risk that a nodule 
is cancer increases with age, larger nodule size, location in the upper lobe, female sex, family history, 
emphysema, part-solid nodule type, spiculation and over all lower nodule count. Risk calculators can be 
downloaded. Bottom line: the information will assist us estimating the probability that nodules 
are malignant.

Reference: N Engl J Med 2013;369(10):910–9
Abstract

Results of initial low-dose computed tomographic screening for 
lung cancer
Authors: The National Lung Screening Trial Research Team
Summary: The initial screening results are reported from the NLST (National Lung Screening Trial), which 
showed that screening with low-dose helical CT rather than with chest x-ray reduced mortality from lung 
cancer. During the period from August 2002 through April 2004, 33 US centres enrolled asymptomatic 
participants aged 55–74 years with a ≥30 pack-year smoking history. The participants were randomly 
assigned to undergo annual screening with the use of either low-dose CT (n=26,715) or chest x-ray 
(n=26,724) for 3 years; screening was performed in 98.5% and 97.4% of participants, respectively. A positive 
screening result (defined as nodules or other suspicious findings) was seen in 27.3% of the low-dose CT 
group and 9.2% of the chest x-ray group; in the respective groups, 90.4% and 92.7% had ≥1 follow-up 
diagnostic procedure, including imaging in 81.1% and 85.6% and surgery in 4.2% and 5.2%. Lung cancer 
was diagnosed in 1.1% of the low-dose CT group and 0.7% of the chest x-ray group (stage 1 in 158 vs. 70 
participants and stage IIB–IV in 120 vs. 112 participants, respectively). Sensitivity and specificity were 93.8% 
and 73.4% for low-dose CT and 73.5% and 91.3% for chest x-ray, respectively.

Comment: In November 2010, the NLST announced that participants aged 55–74 years with at least 
a 30 pack-year smoking history, screened with low-dose CT scanning, had a 20% mortality reduction 
compared with the chest x-ray arm. The CT and chest x-ray arms had 247 and 309 deaths per 100,000 
person-years, respectively. The authors published two more articles in 2013 commenting on more detailed 
findings, like the overall cancer rate in this high-risk group of 1.1% on the initial scan, and the increased 
number of earlier stage cancers in later scans (N Engl J Med 2013;369[10]:920–31). Bottom line: 
reduction of lung cancer death is achievable through CT scan screening.

Reference: N Engl J Med 2013;368(21):1980–91
Abstract
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What do you mean, 
a spot?: a qualitative 
analysis of patients’ 
reactions to discussions 
with their physicians about 
pulmonary nodules
Authors: Wiener RS et al.

Summary: This analysis of transcripts 
obtained from four focus groups in which 
22 adults with indeterminate pulmonary 
nodules expressed their perceptions on 
communication with their providers (n=53). 
Upon first being told of their nodules, most 
patients immediately assumed they had 
cancer, and this led to confusion and distress 
for months in some patients whose providers 
failed to discuss the actual risk of cancer or 
explain the evaluation plan. Frustration was 
expressed by patients whose providers did 
not address their concerns about cancer or 
the potential adverse effects of surveillance, 
which resulted in poor adherence in some 
cases. Patients preferred the providers to use 
lay terms, show the CT image and quantify the 
cancer risk, and resented the use of medical 
jargon and dismissive language.

Comment: Most pulmonary nodules 
are discovered incidentally and most 
will be benign. These authors report we 
are not doing well when communicating 
this to patients. They suggest: 1) discuss 
the risk of cancer; 2) make face-to-
face appointments; 3) avoid minimising 
language; 4) recognise the patient may 
think it is a cancer and allocate appropriate 
time; 5) provide details about the nodule in 
context (e.g. the smaller, the lower the risk 
of cancer); 6) explain the options; and 
7) acknowledge the patient’s concerns. 
Bottom line: when discussing the 
impact of nodules, consider using 
strategies out of your ‘breaking bad 
news’ repertoire.

Reference: Chest 2013;143(3):672–7
Abstract
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Targeting of low-dose CT screening according 
to the risk of lung-cancer death
Authors: Kovalchik SA et al.

Summary: This analysis of data from the NLST assessed the association between 
lung cancer risk and the benefit of screening in 26,604 trial participants who 
underwent low-dose CT screening and 26,554 participants who underwent chest 
x-ray. The 5-year risk of lung cancer death ranged from 0.15% to 0.55% in the 
lowest risk group (quintile 1) to >2.00% in the highest risk group (quintile 5). The 
number of lung cancer deaths per 10,000 person-years that were prevented in the 
CT-screening group, compared with the radiography group, showed a significant 
increasing trend according to risk quintile (0.2, 3.5, 5.1, 11.0 and 12.0 across 
quintiles 1–5, respectively). Across risk quintiles, there were significant decreasing 
trends in the number of participants with false-positive results per screening-
prevented lung cancer death (1648, 181, 147, 64 and 65 across quintiles 1–5, 
respectively). Among the 60% of participants who were at the highest risk for lung 
cancer death (quintiles 3–5), 88% of the screening-prevented lung cancer deaths 
and 64% of the false-positive results occurred. The 20% of participants at lowest 
risk (quintile 1) accounted for only 1% of prevented lung cancer deaths.

Comment: So far, only the NLST has shown a mortality reduction. Other 
trials have not demonstrated a survival advantage, either because they may 
have been underpowered or included patients at lesser risk. Here, the authors 
reflect on which of the 94 million current and former smokers in the US should 
be offered screening. By restricting screening to the 60% of patients with 
the highest risk of cancer, a screening programme would capture 88% of 
preventable cancers and reduce the number screened per prevented death 
from 302 to 161. Bottom line: integrating traditional risk factors of 
cancer improves screening efficacy.

Reference: N Engl J Med 2013;369(3):245–54
Abstract
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Volumetric computed tomography screening 
for lung cancer
Authors: Horeweg N et al.

Summary: These researchers evaluated the performance of three rounds of the 
NELSON (Nederlands Leuvens Longkanker Screenings Onderzoek) trial strategy 
screening ([part] solid lung nodule volume >500 mm3 or [part] solid or nonsolid 
nodule volume-doubling time <400 days) in 7582 participants. The positive screen 
rate was 6% and the cancer diagnosis rate was 2.6%; the positive predictive value 
was 40.6%, and the false-positive rate was 1.2%. The risk of screen-detected lung 
cancer over a 5.5-year period was found to depend on the result of the first scan, 
with risks of 1.0%, 5.7% and 48.3% following negative, indeterminate and positive 
baseline scans, respectively.

Comment: One of the biggest drawbacks of the screening method chosen for 
the NLST is that even in the high-risk population, only 2.5% of the discovered 
nodules turned out to be malignant, causing a large number of false positives. 
The NELSON trial, which is due to report in 2016, only considers nodules as 
positive if the volume is >500 mm3 or if the volume doubling time is <400 days. 
Bottom line: survival data are not available yet; however, if this strategy 
did work, the false-positive rate could be reduced from 24% to 2%.

Reference: Eur Respir J 2013;42(6):1659–67
Abstract

Characteristics of lung cancers detected 
by computer tomography screening in the 
randomized NELSON trial
Authors: Horeweg N et al.

Summary: This analysis of 200 NELSON trial participants with 209 lung cancers 
detected during the first three rounds of screening (70.8% and 8.1% stages I and 
IIIB–IV, respectively; 51.2% adenocarcinomas) explored the effects of stringent 
referral criteria and increasing screening interval. No significant differences were 
seen among screening rounds for cancer stage, histology or tumour localisation. 
Cancer stage at diagnosis was significantly more favourable among women than 
men, and overall there were relatively more stage I diagnoses in the NELSON trial 
compared with other trials.

Comment: The NELSON researchers reported that their strategy based on a 
volume of >500 mm3 (about 8×8×8mm) and doubling time of <400 days led 
to detection of lung cancer in 200 participants, of which 71% were stage I. 
They reported on traditional risk factors like smoking history and age; however, 
missed the opportunity to integrate spirometry or genetic markers. They 
provided a great diagram demonstrating that 45% of lung cancers were located 
in the right upper lobe. Bottom line: although promising, no survival data 
are available; however, it will be worth the wait for the NELSON trial 
to report. 

Reference: Am J Respir Crit Care Med 2013;187(8):848–54
Abstract
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Quantification of harms in cancer screening trials
Authors: Heleno B et al.

Summary: This literature review explored quantification of harm in randomised trials 
of cancer screening using data from 198 published papers covering 57 trials and ten 
screening technologies. False-positive findings were quantified in two trials, overdiagnoses 
in four, negative psychosocial consequences in five, somatic complications in 11, use of 
invasive follow-up procedures in 27, all-cause mortality in 34 and withdrawals due to 
adverse events in one. Reporting of harm occupied a median 12% of the space in the 
results sections.

Comment: Screening is normally initiated by the health system with the intention to 
reduce cancer-specific mortality. However, screening can have unintended harms: i) 
overdiagnoses; ii) false-positive findings (very relevant for lung cancer screening); iii) 
physical complications of screening or follow-up investigations; iv) negative psychological 
consequences caused by screening; v) an increased number of participants needing 
invasive procedures causing delays; vi) increased mortality as a complication of follow-
up procedures; and vii) withdrawal from services because of adverse events. Bottom 
line: only a few trials have reported on the adverse events of screening – 
overdiagnoses and false-positive findings are the most important adverse 
consequences of screening. 

Reference: BMJ 2013;347:f5334
Abstract
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Cancer risk in 680 000 people 
exposed to computed tomography 
scans in childhood or adolescence
Authors: Mathews JD et al.

Summary: This population-based study of 10.9 million 
Australians, among whom 60,674 cancers were recorded, 
looked at the cancer risk in children and adolescents exposed to 
low-dose ionising radiation from diagnostic CT scans (average 
effective dose 4.5 mSv per scan) during mean 9.5 years of 
follow-up; cancer was diagnosed in 3150/680,211 individuals 
who underwent CT ≥1 year before any cancer diagnosis. 
Compared with individuals not exposed to CT, those who 
were had a significantly greater incidence of cancer (adjusted 
incidence rate ratio [IRR] 1.24 [95% CI 1.20, 1.29]); p<0.001). 
Furthermore, the IRR increased by 0.16 for each additional CT 
scan and was greater for exposure at younger ages (p<0.001 
for trend). The respective IRRs for 1–4, 5–9, 10–14 and  
≥15 years since first exposure were 1.35, 1.25, 1.14 and 
1.24, but they increased significantly for many solid cancers, 
leukaemia, myelodysplasia and some other lymphoid cancers. 
CT exposure was associated with 147 excess brain cancers, 
356 other solid cancers, 48 leukaemias/myelodysplasias and 
57 other lymphoid cancers, and an absolute excess incidence 
of all cancers combined of 9.38 per 100,000 person-years at 
risk.

Comment: In the past, the risk of ionising radiation was 
estimated based on surveillance data from Japanese atomic 
bomb survivors; it was thought to be impractical to use 
doses experienced during CT scanning to calculate cancer 
risk. Australian researchers mastered this by comparing the 
cancer incidence of 680,000 young people exposed to CT 
radiation and compared this with the cohort of nearly 11 
million patients in the Australian Medicare system. Although 
the absolute numbers of cancers are small, the increased 
brain tumours in young people at the rate of 1 per 4000 CT 
head scans is plausible. Bottom line: CT in childhood 
may increase the incidence of cancer by 24%.

Reference: BMJ 2013;346:f2360
Abstract
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Identifying lung cancer patients who 
may be eligible for epidermal growth 
factor receptor (EGFR) mutation 
testing
Authors: Hicks K & Wong C

Summary: These authors retrospectively reviewed the clinical 
records of 206 patients diagnosed at Counties Manukau DHB 
with primary lung cancer over a 1-year period. They found among 
those with nonsquamous nonsmall cell lung cancer (n=141): i) 
62% were adenocarcinomas; ii) 51.8% were in male patients;  
iii) 55.3%, 18.4%, 15.4% and 10.7% were in patients 
of European, Pacific Island, Māori and Asian ethnicity, 
respectively; iv) 19.9% were in never-smokers; v) 73.0% were 
stage ≥IIIA; and vi) 79.4% had an ECOG performance score of 
≤2. Four female never-smokers of South East Asian ethnicity 
with advanced adenocarcinoma had an ECOG performance 
score of <2.

Comment: The biggest impact on lung cancer will 
be the reduced smoking rate; screening may help to 
improve survival by detecting cancer in an earlier stage. 
Therapeutically, tyrosine kinase inhibitors (e.g. gefitinib; 
Iressa™) have demonstrated that patients treated with 
gefitinib instead of platinum-based chemotherapy had 
increased survival from 6.3 to 9.5 months. EGFR mutations 
occur in 20–40% of patients with small cell lung cancer. 
The Middlemore team reviewed their data of 206 lung 
cancer patients. Bottom line: EGFR mutation testing 
ought to be considered in 141 (68%) of lung cancer 
patients – this has implications for the cost and size 
of tissue sampling.

Reference: NZ Med J 2013;126(1381):49–56
Abstract

Diagnosing malignant pleural effusions: how do we 
compare?
Authors: Lim MH et al.

Summary: This was a retrospective audit of pleural fluid cytology findings from 36 consecutive 
Middlemore Hospital patients with a pleural effusion that was subsequently proven to be the 
result of malignancy. Positive pleural fluid cytology was seen in 54.8% of the patients; the initial 
pleural fluid analysis was positive in 51.6%. Among patients with negative pleural fluid cytology 
(n=15), one of four repeat aspirations was positive. The median cytology turnaround time was 
6.72 days (range 2.23–43.06) and the average length of stay was 7.78 days (1.11–20.8).  
The data suggested shorter cytology turnaround times among inpatients and those in whom 
a cancer diagnosis was unknown, and a longer length of stay in patients with negative initial 
cytology and when a cancer diagnosis is uncertain. The diagnostic yield was nonsignificantly 
greater for sample volumes >50 versus ≤50mL (77.8% vs. 41.2%; p=0.08).

Comment: The Middlemore team is reporting on 36 patients who were admitted with a 
malignant pleural effusion. Their median age was 67 years and their median survival was  
124 days. Lung, breast and ovarian cancer were the most common malignancies to cause 
pleural effusions. Seventeen of 31 patients (55%) had positive pleural fluid malignancy; 
only four had a repeat aspiration. The average pathology turnaround time was 8.7 days.  
The average length of stay was 7.7 days. There was a trend to a higher diagnostic yield if 
>50mL of fluid was sent to pathology. Bottom line: the authors reflect that we can 
probably be more efficient working up our patients with pleural effusions.

Reference: NZ Med J 2013;126(1381):42–8
Abstract
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