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Commentary: Pay attention to
low-risk populations for lung
cancer, but cautiously interpret
ground-glass nodules screened by
low-dose computed
tomography scan
Ke-Neng Chen, MD, PhD

CENTRAL MESSAGE

The traditional high-risk popula-
tion for lung cancer has been
changing. Nonetheless, it remains
important to avoid overdiagnosis
and overtreatment of ground-
glass nodules.
Ke-Neng Chen, MD, PhD

Traditionally, “high-risk” populations for lung cancer refer
to male smokers age 55 to 74 years who have had a malig-
nancy or whose parent(s) had lung cancer. However, due to
the widespread application of low-dose computed tomogra-
phy (LDCT) scanning in China, many young female non-
smokers and those without a history of malignancy or
family history have been diagnosed with early-stage lung
adenocarcinoma. The nodules manifest as ground-glass
nodules (GGNs), which are adenocarcinoma in situ, mini-
mally invasive adenocarcinoma, or lepidic predominant
adenocarcinoma pathologically.

Although we are beginning to recognize the authenticity
of early-stage lung adenocarcinoma among young females,
the phenomenon lacks support from large-sample screening
data. Thus, the report byZhang and colleagues in the Journal1
is a major advance. This multicenter, large-sample study
included 8392 hospital employees who were screened by
LDCT as part of a regular examination. Lung cancer was
confirmed in 179 patients (2.1%), with detection rates of
2.5% in females and 1.3% in males. The incidences in non-
smokers and smokers were 2.2% and 1.4%, respectively.
The detection rates were 1.0% in patients age �40 years,
2.6% in patients age 40 to 55 years, and 2.9% in patients
age>55 years.
With substantial data, Zhang and colleagues document

that the high-risk population for lung cancer, at least in
China, is undergoing change or has already changed, and
that LDCT is identifying more lung cancers among the
traditional low-risk populations of nonsmokers and young
females. This finding merits attention from government,
medical professionals, and society at large.
This study may change the traditional view of lung can-

cer, but it also revealed that 95.5% of the cancer cases
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manifested as GGNs, 98.9% were adenocarcinoma, and
98.9% of the patients underwent surgery with “excellent”
outcomes. Thus, we should also take the following factors
into consideration when interpreting and treating GGNs
screened by LDCT:

� Clarification of GGN TNM staging. The 8th TNM stag-
ing for lung cancer clearly notes that the T category is
based on the size of solid tumors or solid components
in GGNs rather than on GGN size. In the study reported
by Suzuki and colleagues,2 the cases (tumor>30 mm)
with a consolidation/tumor ratio (CTR) <0.50 had no
lymph node metastases, and 5-year OS and DFS were
both almost 100%. Therefore, pure GGNs should be
cautiously defined as stage IA, because most of them
screened by LDCT are actually stage c0.

� Radiologic classification of GGNs. The classification of
GGNs has developed from the 6-type to the 3-type clas-
sification based on patient prognoses, that is, pure GGNs,
heterogeneous GGNs, and partly solid GGNs. This re-
classification scheme is intimately correlated with prog-
nosis, which best reflects the biological behavior of
GGNs. Moreover, Suzuki and colleagues reported that
in 1029 patients with early-stage lung cancer, the GGN
component was an independent favorable prognostic fac-
tor (hazard ratio, 0.314; 95% confidence interval,
0.181�0.529).

� Monitoring GGN growth. Given the indolent growth of
GGNs indolent growth, most guidelines recommend
CT observation. Surgery should be performed only for
patients who experience GGN growth during observa-
tion. Sawada and colleagues3 reported on 15 years of
observation for 226 patients with GGNs. Only 0.6% pro-
gressed over a period of 4 to 10 years. Furthermore,
among those who underwent surgery, only 4% of the
GGNs were diagnosed as pathologically invasive adeno-
carcinoma. Kakinuma and colleagues4 reported that
among patients with pure ground-glass opacities of
10 mm in diameter, only 20% of females and 30% of
males experienced growth of 2 mm after 10 years. There-
fore, they concluded that it is appropriate to observe
GGNs, because very few progress during follow-up.

� Conversely, the radiation dosage of CT is cause for
concern. Rampinelli and colleagues5 estimated incidences
of radiation-induced lung cancer and other major cancers
(10-year) of approximately 3/10,000 and 5/10,000,
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respectively. The National Lung Screening Trial reported
that 18% of all lung cancers detected by LDCT were
overdiagnoses.6 In addition, although there are no
relevant data, the anxiety raised by pulmonary nodule
detection and the associated economic burdens have
been receiving attention. Therefore, the new American
College of Chest Physicians guideline also recommends
decreasing the examination frequency for indolent tumors
such as GGNs.
In summary, we should recognize that the traditional

high-risk lung cancer population has been changing, and
young female nonsmokers should receive more attention.
At the same time, it is important to cautiously interpret
and treat adenocarcinoma manifested as GGNs, to avoid
overdiagnosis and overtreatment. The indications for clin-
ical intervention proposed by Detterbeck7 (>3 cm/>2 mm
solid component in mediastinal window/>25% increase
annually) might not be accepted by all Asian clinicians;
however, persistent ground-glass opacities or ground-glass
opacities �6 mm observed by LDCT during follow-up
should not be the indication for surgery. I do agree with
Detterbeck regarding the observation standards of GGNs
by CT. Finally, it is highly recommended that multidisci-
plinary team experts discuss the imaging report negative/
positive standard for pure GGNs under thin-section high-
resolution CT, to further minimize overdiagnoses and
overtreatment.
References
1. Zhang Y, Zheng D, Jheo S, Zhang H, Xie Y, Qian B, et al. Results of low-dose

computed tomography as a regular health examination among Chinese hospital

employees. J Thorac Cardiovasc Surg. 2020;160:824-31.e4.

2. Suzuki S, Sakurai H, Yotsukura M, Masai K, Asakura K, Nakagawa K, et al. Clin-

ical features of ground glass opacity-dominant lung cancer exceeding 3.0 cm in the

whole tumor size. Ann Thorac Surg. 2018;105:1499-506.

3. Sawada S, Yamashita N, Sugimoto R, Ueno T, Yamashita M. Long-term outcomes

of patients with ground-glass opacities detected using CT scanning. Chest. 2017;

151:308-15.

4. Kakinuma R, Noguchi M, Ashizawa K, Kuriyama K, Maeshima AM, Koizumi N,

et al. Natural history of pulmonary subsolid nodules: a prospective multicenter

study. J Thorac Oncol. 2016;11:1012-28.

5. Rampinelli C, De Marco P, Origgi D, Maisonneuve P, Casiraghi M, Veronesi G,

et al. Exposure to low-dose computed tomography for lung cancer screening

and risk of cancer: secondary analysis of trial data and risk-benefit analysis.

BMJ. 2017;356:j347.

6. Patz EF Jr, Pinsky P, Gatsonis C, Sicks JD, Kramer BS, Tammemagi MC, et al.

Overdiagnosis in low-dose computed tomography screening for lung cancer.

JAMA Intern Med. 2014;174:269-74.

7. Detterbeck FC. Achieving clarity about lung cancer and opacities. Chest. 2017;

151:252-4.
ery c September 2020

http://refhub.elsevier.com/S0022-5223(19)33476-2/sref1
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref1
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref1
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref2
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref2
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref2
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref3
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref3
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref3
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref4a
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref4a
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref4a
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref5
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref5
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref5
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref5
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref6
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref6
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref6
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref7
http://refhub.elsevier.com/S0022-5223(19)33476-2/sref7

	Outline placeholder
	References

	Commentary: Pay attention to low-risk populations for lung cancer, but cautiously interpret ground-glass nodules screened b ...
	References


