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Background/Rationale

Lung cancer remains the leading cause of cancer-related death in both men and women. While
the chance for cure is higher in early stage lung cancers, only 16% of lung cancers are
diagnosed at an early stage (Stage | - 1)(2). Low-dose computerized tomography (LDCT) has
been proposed as a screening method for lung cancer, with the goal of detecting early-stage
lung cancers in high-risk asymptomatic individuals. The National Lung Screening Trial (NLST)
showed a 20% reduction in lung cancer mortality with annual LDCT compared to chest x-ray
screening, however replication of this outcome from other trials is currently not available.

Objective

Compare the effectiveness of LDCT over 5 annual scans versus usual care on lung cancer
mortality.

Methods
Design: Prospective randomized clinical trial
Setting: Two community hospitals in Milan, Italy

Participants: Men aged 60-74 who were current smokers or former smokers that quit within 10
years and had a cumulative smoking exposure of at least 20 pack-years.

Intervention: A total of 2450 subjects underwent baseline testing which included baseline chest-
radiography, and 3-day sputum cytology testing. All enrolled subjects underwent annual re-
evaluation, which included interval smoking history, medical history, and physical examination.
Subjects randomized to the LDCT arm underwent baseline LDCT of the thorax, and four
subsequent annual LDCT screening rounds.

Outcomes: The primary endpoints were lung cancer mortality and all-cause mortality. The
secondary endpoints included the incidence of lung cancer, lung cancer stage, and rate of
surgical resection.



Main Results

There were significantly more cancers detected in the LDCT screening group compared to
control (8.2% vs 6.1%) and a greater proportion of these were stage | cancers (45% vs 22% of
cancers identified). Over a median follow up was 8.35 years, LDCT screening did not result in a
significant difference in lung cancer mortality (543 per 100,000 person-years in the LDCT group
compared to 544 in the control group) or in all-cause mortality (1,655 per 100,000 person-years
in LDCT group versus 1,742 in the control group). A stage shift in the cancers diagnosed was
not observed with subsequent rounds of screening compared to the initial round.

Conclusion

Lung cancer screening with yearly LDCT in the DANTE trial detected more lung cancers overall
and more early stage lung cancers. In contrast to the NLST however, this trial did not show a
lung cancer specific or all-cause mortality benefit of LDCT screening compared to annual
clinical evaluation. This study was underpowered to detect a mortality difference between the
groups.

Commentary

There are several differences between the inclusion criteria and execution of the DANTE trial(1)
compared to the NLST(3) which could account for the divergent outcomes of these trials.
Perhaps the most significant difference is the exclusion of women in the DANTE trial(1),
compared to 41% female participants in the NLST(3). While female participants were equally
likely to develop lung cancer as men in the NLST, a post-hoc analysis suggested that women
derived a greater mortality benefit from LDCT screening (mortality risk ratio 0.73 in women vs
0.92 in men, p = 0.08 for interaction)(3). Another significant difference in the DANTE study
population was a higher incidence of overall cancers (8.23%) and screen-detected cancers
(5.3%) compared to the NLST (4.03% and 2.47%) and other European lung cancer screening
trials, and more than double the rate of adjusted lung cancer mortality in the screening group
compared to NLST (543 vs 247 per 100,000 person-years). This result may have been
influenced by inclusion of older participants and a more recent maximum smoking quit date,
albeit with less minimum cumulative cigarette smoke exposure (1). An analysis of the NLST
data showed that the highest-risk quintile of screen-eligible individuals derived the greatest
mortality benefit from lung cancer screening(4) however the high incidence of cancer in the
study population in DANTE did not translate to a high benefit to screening.

Rates of overdiagnosis and underdiagnosis were higher in the DANTE trial, and this illustrates
the importance of integrating standardized evaluation and reporting of screening CT
examinations and follow up of abnormal tests in order to maximize the benefit of screening. Up
to 18.5% of screen detected cancers in the NLST were overdiagnoses and presumed
indolent(5); calculating a similar figure for the DANTE trial yields 48% overdiagnosis of screen-
detected cancers, which is similar to the rates seen in two other small European trials(6, 7).
Additionally, there was a relatively high proportion of lung cancers missed by LDCT screening
examinations in this trial compared to other studies(7-9). Advances in CT technology since the
initiation of the DANTE trial and the use of volumetric assessment may improve the sensitivity of
screening protocols(10). Second, this study illustrates potential issues related to lung nodule



evaluation even within the context of a randomized clinical trial. Previous studies have shown
that adherence to nodule evaluation guidelines are low, with nearly half of patients in a
retrospective VA study undergoing evaluation inconsistent with Fleischner Society
guidelines(11). In the DANTE trial, definitive diagnosis and treatment of lung cancer was
delayed in 19 participants, with progression of disease in 5 of 52 patients with Stage | lung
cancer during observation. While this false negative rate is similar to other trials (8-17%)(12—
14), this observation highlights the limitations of a single LDCT screening examination to
definitively exclude malignancy. In addition, these results underscore the importance of having
dedicated radiologists reading screening CT examinations in a standardized manner(15).

Another difference is the study setting, with the NLST being a multi-center study conducted at
academic medical centers in the United States(3) while the DANTE trial was conducted at two
community hospitals in Italy(1) which could have resulted in differences in evaluation and
management of positive findings in the DANTE trial. There were significant differences in the
rates of invasive procedures in the DANTE trial, particularly for benign lesions. There was a
higher rate of surgical procedures for benign lesions (1.34%) as compared to the NLST (0.96%).
The DANTE trial had higher surgical mortality than the NLST (3.3% vs 1%). One potential cause
for this difference could be the differences in inclusion criteria and patient factors in this trial
compared to the NLST. However, given that this rate of surgical mortality is similar to the figure
cited in the US National Cancer Database (3.4%), it may also represent hospital-specific or
surgeon-specific factors which were less well specified in the DANTE trial as compared to the
NLST, which was performed at specialized cancer care hospitals and academic medical
centers. These observations reinforce the need for standardized evidence-based protocols for
evaluation of abnormal LDCT screening examinations to minimize both over- and under-
evaluation, and focus invasive evaluations and procedures to centers and providers with
extensive experience in managing pulmonary nodules and lung cancer.

Despite these limitations, the DANTE trial was a well-conducted study with high rates of
adherence to the screening protocol and standardized follow-up. The sample size was much
smaller in the DANTE trial compared to the NLST due to an overestimate of the effect size of
LDCT on lung cancer detection(1, 3) and was not powered to exclude a benefit to LDCT for lung
cancer screening. The results of other larger European Studies LDCT lung cancer screening
trials are anticipated in the next year(8, 9), and the DANTE trial can serve to increase the power
of a meta-analysis of these trials to definitively evaluate whether a benefit to LDCT screening for
lung cancer can be replicated in European populations and outside of academic medical
centers.
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