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International epidemiological studies demonstrated an 
increased age-adjusted lung-cancer incidence rates in 
females in recent decades, in contrast to a trend of decrease 
in the males (1,2). Although an increased prevalence of 
smoking or environmental exposure to tobacco in females 
may be accountable, the unparallel growth spurt of 
female lung-cancer cases, especially in the premenopausal 
population, suggested an etiological involvement of sex 
hormones (3). Despite the controversy, emerging evidence 
at both clinical and molecular levels had shown important 
interaction between tobacco carcinogens and endogenous 
and exogenous sex steroids (4-6). Sex hormone-regulated 
enzyme activity in carcinogen metabolism was proposed 
as one of the potential explanations (5), and further study 
suggested the sex-specific expression of nuclear and 
cytoplasmic estrogen receptors in lung tissue also played a 
pivotal role (7). The potential estrogen-related increased 
susceptibility to carcinogenesis or tumor progression raises 
concern to pregnant women, whose serum estrogens and 
progesterone surges to a very high level after the first 
trimester of pregnancy.

Recently, a retrospective study with literature pooled 
analysis examined the clinical features and timing of 
intervention in 77 patients with pregnancy-associated lung 
cancers (8). They analyzed the overall survival (OS) in 
patients of different molecular features, timing of diagnosis 
and treatment. They found no significant different survival 

outcome between patients treated during pregnancy or 
after delivery (P=0.173). However, patients with activating 
mutations such as anaplastic lymphoma kinase (ALK) 
gene rearrangement and epidermal growth factor receptor 
(EGFR) achieved a significantly better OS than those with 
wild-type (P<0.001). They therefore endorsed the use 
of targeted therapy for this special population. Although 
the treatment dilemma was put forward and discussed in 
this study, no conclusive result and recommendation can 
be reached due to its limited sample size. We appreciate 
the authors’ efforts in collecting this comprehensive case 
series of pregnancy-associated lung cancers. However, 
after a careful reading of this study, we believe that the data 
presented could be more informative beyond treatment 
timing or regimens. 

First and the most interestingly, almost all patients 
had their lung cancer diagnosed after the first trimester 
of pregnancy (9/9 in Guangdong Lung Cancer Institute 
and 54/64 in literature reports, excluding missing data or 
diagnosed after death), in parallel to the increased serum 
level of sex hormones. Moreover, the median time intervals 
from symptom onset to hospital were 1.5 and 2 months in 
these two different groups of patients, respectively (8). That 
is to say, a rapid progression of lung cancer, if previously 
existed, to an advanced symptomatic stage, might be in 
close relationship with the pregnancy-driven surging of 
hormones (Figure 1). To elucidate this, it is necessary for 
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the authors to provide the pre-gestational chest computed 
tomography (CT) or chest X-ray. Given that most patients 
(71/77) were diagnosed with stage III to IV lung cancers in 
this study, the unfavorable outcome forces us to consider 
the involvement of chest CT scan in antenatal examination. 
To go further, surgical resection of high-risk indeterminate 
ground glass opacity or part-solid nodules before getting 
pregnant should be considered to avoid the surveillance 
or treatment dilemma during pregnancy. Although more 
evidences on the underlying molecular mechanism of 
sex hormone to carcinogenesis are needed to resolve this 
clinical challenge, the possibility of cancer progression 
and metastasis should be opened for discussion in clinics 
of preconception counseling, and the involvement of an 
experienced thoracic surgeon is necessary to achieve shared 
decision-making.

Secondly, Yang reported most patients presented with 
symptoms of cough, dyspnea, and chest/back pain (8), which 
were resulted from the local compression or invasion of 
tumors. Therefore, these patients were assumed to be at an 
advanced T stage, suggesting a rapid growth in size during 
pregnancy. We request the authors to provide the TNM 
staging details or tumor sizes of these patients, along with 
the available pre-gestational CT results, which will offer an 
interesting perspective in this topic of controversy.

Thirdly, Yang reported a median OS of 1 month in 

6 patients with no treatment to lung cancer, under the 
comparison among groups of different treatment timing (8). 
This result might be misleading unless specific reasons of 
death or cancer-specific survival were provided. This group 
of patients may die of pregnancy-related complications 
before receiving any anti-cancer treatments. 

Last but not the least, we suggest the authors to further 
compare the outcomes between groups with or without 
termination of pregnancy. This is a very important clinical 
question as well as a tough choice for the patients and their 
families. However, there is currently a scarcity of data on 
this clinical setting. Once the relationship between sex 
hormone and cancer progression is established, whether the 
termination of pregnancy can decelerate the progression of 
cancer or provide better outcome should be investigated. 
Different patient-centered strategies according to clinical 
stages are also needed for balancing the benefits to the 
mother and fetus.

As more and more young females are diagnosed with 
lung cancer, the pregnancy-associated lung cancer is 
becoming an important research topic in the near future. 
The mitogenic or carcinogenic effect of female sex hormone 
is well known in the female reproductive system, while little 
is known in the cancers of respiratory system. To cope with 
this clinical and scientific challenge, substantial works are 
needed to elucidate the underlying molecular pathways, and 
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Figure 1 Timing of symptom onset and diagnosis of pregnancy-associated lung cancers and their relative relationship to serum change of 
female sex hormone. Source data extracted from (8).
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to formulate standard procedures of prevention, diagnosis, 
monitoring and treatment. 
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