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with particular emphasis on their gynecological and obstetrical history. Women with confirmed primary lung cancer
were evaluated (n = 29). Information about smoking, gynecological and obstetrical history was obtained from
a self-administered questionnaire. Demographic data were also collected.
Results. The most frequent lung cancer was adenocarcinoma (51.7%), followed by squamous-cell carcinoma
(31.0%) and small-cell lung cancer (17.2%). Epidermal growth factor receptor (EGFR) mutations were present in
3 cases. The vast majority of women were smokers (89.7%) with median 30 pack years (IQR 20–48). Evaluating
the TNM classification, the highest number of patients was classified to stage III (44.8%).
The median age of menarche was 14 years, menopause — 50 years, the number of days with bleeding in the
menstrual cycle — 4 and the length of the menstrual cycle — 28 days. An overwhelming majority of women
have given birth to a child. Women reported extended menstrual cycles as the most frequent menstrual disorder
(6 cases, 20.7%). Hormone replacement therapy and intrauterine contraceptive device use were declared in 10.3%.
Conclusions. The results based on the small group of patients did not reveal any significant gynecological
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dysfunctions in our sample group with lung cancer.
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Introduction
The increasing number of cancers worldwide should
prompt a search for relationship between cancers and
various risks factors. The WHO data show that the
number of new cases of lung cancer is around 2 million globally, which represents approximately 11.6%
of all cancers and puts it in the first place. Lung cancer
remains the most frequent reason of death related to
cancers, reaching 1.8 million worldwide. The figures for
women are as follows: 725 thousand cases and 576 thousand deaths due to that reason in 2018. In Europe, the
age-standardized incident rate in females oscillates
between 11.9–26.9 per 100 thousand [1]. Analyzing the
data in Poland, the number of new diagnoses of lung

cancer among women in last years is calculated to be
7,000 per year which represents approximately 10% of
all cancer cases. Unfortunately, in Poland the number
of deaths due to lung cancer in females is higher than
the number of new cases (7,500 deaths per year which
corresponds to 17% of all deaths caused by cancers)
and the five-year survival rate for lung cancer is about
13.5% [2].
These calculations are worrying and encourage the
world of science to find new interrelations of medical
history with risk factors and endogenous causes.
Undoubtedly smoking still remains the main reason for lung cancers in the western populations, being
responsible for more than 80% of cases [3]. Currently
estimated global prevalence of tobacco smoking ac-
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cording to WHO is 18.7% for both sexes and is much
higher for men than women (31.9% for males and 5.4%
for females). Data from the Global Adult Tobacco
Survey disclosed that the male/female prevalence ratio
for smoking was the highest in Egypt and the Asian
countries and was the lowest among others in Poland [4].
Moreover, we observe the incidence of lung cancer
in the never smokers which affects women disproportionately more often than men. The incidence of
females with non-smoking lung cancer is estimated to
be 14.4–20.8/100,000 and in contrast in males the rate
is — 4.8–13.7/100,000 [5, 6]. This difference between
men and women indicates that, besides smoking,
there are other factors influencing the development
of non-small cell lung cancer (NSCLC) in women.
The most often non-smoking patients suffer from
adenocarcinoma [7].
In a few articles the attention was drawn to some
differences in lung cancer depending on sex. These are
the following: the median age of diagnosis of lung cancer is lower among females than among males; females
have better outcomes at all diagnosis stages; EGFR
gene mutation is more common in females [8–10]. The
association between carcinogenesis of lung cancer and
female hormones, aromatase expression, pituitary sex
hormone receptors are investigated [11].
Searching for the reasons of these differences, scientists investigated the role of female hormones. The
results show that estrogens seem to play a role in
development of lungs in both sexes — two types of estrogen receptors (ERa and ERb) were found in lungs
[12]. Rodriguez-Lara et al. [13] revealed that estrogen
receptors (ERb) are overexpressed in adenocarcinomas
compared to normal lungs. Additionally, they noticed
that premenopausal women with adenocarcinoma exhibited higher signals for ERb compared to postmenopausal women and to men, who showed lower signals
for these proteins.
In many reports the ER status was taken into
consideration as a factor of non-small cell lung cancer
patient survival. Some studies show that in particular
nuclear ERb positivity, which was observed in the majority of lung cancer cases, is assumed to be a favorable
prognostic indicator [14]. In another study, significant
survival benefit was showed among patients suffering
from adenocarcinoma who had positive expression of
hormonal receptors (among others Era) [15].
Considering the influence of female hormones on
lung cancer, we obviously should check the contribution
of hormone replacement therapy (HRT).
When investigating the subject of female hormones,
we cannot ignore the role of aromatase (the enzyme
that catalyzes androgen aromatization into estrogen).
Aromatase staining by immunohistochemistry is detected in up to 86% of NSCLC [16]. Niikawa et al. [17]
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found a significantly higher concentration of estradiol
in the intratumoral NSCLC than in the non-neoplastic
lung tissues and it was positively correlated with the
intratumoral aromatase expression [17, 18].
The aim of the study was the analysis of information
on women suffering from lung cancer, with particular
emphasis on their gynecological and obstetrical history.

Material and methods
Women admitted to the Department with principal
diagnosis of lung tumor were evaluated in this study. All
patients were anticancer treatment-naive. Demographic
data were collected and information about smoking history, gynecological and obstetrical history was obtained
from a self-administered questionnaire. Patients were
also evaluated according to the 8th edition of the TNM
classification for lung cancer. All women gave their
informed consent to participate in the study. The study
was approved by the local bioethics committee.

Results
Finally, 29 women with pathologically confirmed
primary lung cancer were enrolled. The median age of
women with lung cancer was 67 (IQR 62–72). The most
frequent lung cancer was adenocarcinoma (51.7%),
followed by squamous-cell carcinoma (31.0%) and
small-cell lung cancer which was diagnosed in 5 cases
(17.2%). Activating mutations in the EGFR gene were
found in 3 patients. The vast majority of women were
smokers (89.7%) with median 30 pack years (IQR
20–48). Evaluating the TNM classification, the highest
number of patients was classified as stage III (44.8%)
(Table 1).
The median age of menarche was 14 years, menopause — 50 years, the number of days with bleeding in
menstrual cycle — 28 and the length of the menstrual
cycle — 4 days. An overwhelming majority of women
have given birth to a child (natural labor — 86.2%, caesarean section — 10.3%). Miscarriage and gynecological
operations were present in 31.0% of cases. Women reported extended menstrual cycles (defined as more than
35 days) as the most frequent menstrual disorder (6 cases,
20.7%). Hormone replacement therapy and intrauterine
contraceptive device use were declared in 3 cases. The
precise results are presented in Tables 2 and 3.

Discussion
The aim of the study was to analyse possible association of gynecological and obstetrical history with
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Table 1. Characteristics of the study group
Number of women

29

Adenocarcinoma

15 (51.7%)

Squamous cell carcinoma

9 (31.0%)

Small cell lung cancer

5 (17.2%)

EGFR mutations

3 (10.3%)

TNM (I/II/III/IV) (% all cases)

3 (10.3 %)/5 (17.2 %)/
/13(44.8 %)/8 (27.6 %)

Smokers/non-smokers (% all cases)

26 (89.7%)/3 (10.3%)

Median pack years of smoking

30 (IQR 20–48)

Median age for a diagnosis of lung
cancer

67 (IQR 62–72)

Data presented as number of cases (% all cases) or median; IQR — interquartile range

Table 2. Characteristics of menstrual cycle of women with
lung cancer
Menarche (years old)

14 (IQR 13–15)

Menopause (years old)

50 (IQR 46–52)

The length of the menstrual cycle (days)

28 (IQR 28–30)

Number of days with bleeding in the
menstrual cycle

4 (IQR 4–6)

Data presented as number of cases (% all cases) or median; IQR — interquartile range

Table 3. Gynecological and obstetrical history of women
with lung cancer
Natural labor n (%)

25 (86.2%)

Miscarriage n (%)

9 (31.0%)

Week of miscarriage (week)

8 (IQR 7–12)

Gynecological operations n (%)

9 (31.0%)

Extended menstrual cycles n (%)

6 (20.7 %)

Intrauterine contraceptive device n (%)

3 (10.3%)

Caesarean section n (%)

3 (10.3%)

Hormone replacement therapy n (%)

3 (10.3%)

Shortened menstrual cycles n (%)

1 (3.4 %)

Intermenstrual bleeding n (%)

1 (3.4 %)

Data presented as number of cases (% all cases) or median; IQR — interquartile range

the risk of lung cancer among women. The rationale
for this work comes from the knowledge on a possible
role of steroid hormones in lung carcinogenesis [19, 20].
The clinical investigation of a relationship between
hormonal status and lung cancer is worth undertaking
in different populations. However, our results show that
the simple gynecological and obstetrical history of lung
cancer women was not specific and did not differ from
Polish women.

Many studies have tried to evaluate the association
of lung cancer with some menstrual and reproductive
factors, but the results have been generally inconsistent.
The pooled analysis of these factors was conducted in
the international lung cancer consortium where data
were collected from 8 different studies (from North
America and Europe) involving more than 4,000 women.
The majority of studied population was Caucasian
(> 80%). The results showed that the mean age of women diagnosed with lung cancer was 63.3 years, adenocarcinoma was the most frequently found histological type
(47%), followed by squamous-cell carcinoma (14%),
while small-cell lung cancers were represented in 7% of
all the cases [21]. The vast majority of women were current (46.3%) or former smokers (38.4%). Comparing to
our results, adenocarcinoma was present in 51% cases,
squamous-cell carcinoma in 31% and small-cell cancer
in 17.2% of patients. In our study cigarette smoking is
still an important single factor for lung cancer — these
data coincide with national registers. High prevalence
of smoking women and high median pack years show
that there is still plenty to do in encouraging women to
quit smoking in Poland. EGFR mutation was present in
10.3% of cases which is also on line with the estimated
number for that mutation in Caucasian race [22].
The small number of patients represent main limitation of our study — there were limited possibilities
for a deeper statistical analysis of the data. The results
based on such a small group of patients did not reveal
any significant gynecological dysfunction. The median
age of menarche seems to be higher than current global
average which is 12 years, but we need to notice that this
age is declining in recent years [23].
Late age of menarche was assessed as a risk for lung
cancer in many studies. One meta-analysis resulted in
slightly, non-significantly decreased risk of lung cancer
among women with late age of menarche [24], but it
was not confirmed in many currently published studies
[21, 25, 26].
The median length of the menstrual cycle (days)
and the number of days with bleeding in menstrual
cycle was within normal limits, but women reported
extended menstrual cycles (> 35 days) as the most
frequent disturbance. It is reported that longer length
of menstrual cycle can be associated with a decreased
lung cancer risk [24].
The median age of menopause in our study was
50 years, comparing to the global data with the mean age
of menopause of 51 years (range of variation between
40 and 60 years old) [27]. There was some evidence
that postmenopausal status is related to increased lung
cancer risk particularly in Europe, what was presented
in one meta-analysis concerning menopausal status and
risk of lung cancer in women [28]. Also, data from the
pooled analysis quoted above showed that menopausal
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status was associated with a statistically significant 50%
increased risk of lung cancer with minor differences
according to the smoking behaviour [21]. That makes
us wonder whether postmenopausal females should be
taken under special care and appropriate observation
in the screening programs.
Hormone replacement therapy (HRT) was not
frequently used in our study group. The role of HRT
in lung cancer seems to be unclear. Some study results
suggest that the association of HRT with lung cancer was
dependent on duration, with the highest risk for users of
estrogen plus progestin for ≥ 10 years [29]. On the other
hand, the meta-analysis of cohort studies has shown that
HRT history had no effect on the risk of lung cancer in
females [30]. The meta-analysis from 2019 suggests that
ever use of HRT is associated with a decreased risk of
lung cancer in women [31]. Contraceptive use was not
often reported in our study as well. The meta-analysis
based on twenty-five articles, representing 24 independent studies from 2012, showed that contraceptive use
was not a factor associated with a significant risk for
lung cancer [24].
An interesting study related to the topic from
2020 was performed in Korea. The reproductive factors and the risk of lung cancer in postmenopausal
Korean women were taken into consideration. The
study revealed that the risk for lung cancer was not
significantly affected by early menarche age or late age
at menopause. Other factors — number of children,
duration of breastfeeding and use of hormone replacement therapy — were not associated with the risk for
lung cancer [32]. These results are consistent with our
observation.
In spite of the limitation in our study and nonconclusive results, we assume that the association between
lung cancer and gynecological and obstetrical factors
seems to be an interesting issue which needs further
well-designed studies.

5.
6.
7.
8.

9.

10.

11.
12.
13.

14.
15.

16.

17.

18.

19.
20.

Conflict of interest
None of the authors have a conflict of interest.

References
1.
2.
3.

4.

4

WHO, International Agency for Research on Cancer (Globocan 2018) .
https://gco.iarc.fr/today/data/factsheets/cancers/15-Lung-fact-sheet.
pdf.
Krzakowski M, Jassem J, Antczak A. Cancer of the lung, pleura and
mediastinum. Oncol Clin Pract. 2019; 15.
Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2018; 68(6): 394–424, doi:
10.3322/caac.21492, indexed in Pubmed: 30207593.
Giovino G, Mirza S, Samet J, et al. Tobacco use in 3 billion individuals
from 16 countries: an analysis of nationally representative cross-sec-

21.
22.

23.

24.
25.

26.

tional household surveys. The Lancet. 2012; 380(9842): 668–679, doi:
10.1016/s0140-6736(12)61085-x.
Wakelee HA, Chang ET, Gomez SL, et al. Lung cancer incidence
in never smokers. J Clin Oncol. 2007; 25(5): 472–478, doi:
10.1200/JCO.2006.07.2983, indexed in Pubmed: 17290054.
Koo LC, Ho JH. Worldwide epidemiological patterns of lung cancer
in nonsmokers. Int J Epidemiol. 1990; 19 Suppl 1: S14–S23, doi:
10.1093/ije/19.supplement_1.s14, indexed in Pubmed: 2258272.
Subramanian J, Govindan R. Lung cancer in never smokers: a review.
J Clin Oncol. 2007; 25(5): 561–570, doi: 10.1200/JCO.2006.06.8015,
indexed in Pubmed: 17290066.
Rodriguez-Lara V, Hernandez-Martinez JM, Arrieta O. Influence of
estrogen in non-small cell lung cancer and its clinical implications. J
Thorac Dis. 2018; 10(1): 482–497, doi: 10.21037/jtd.2017.12.61, indexed in Pubmed: 29600083.
De Matteis S, Consonni D, Pesatori AC, et al. Are women who smoke
at higher risk for lung cancer than men who smoke? Am J Epidemiol.
2013; 177(7): 601–612, doi: 10.1093/aje/kws445, indexed in Pubmed:
23425629.
Rosell R, Moran T, Queralt C, et al. Spanish Lung Cancer Group.
Screening for epidermal growth factor receptor mutations in lung
cancer. N Engl J Med. 2009; 361(10): 958–967, doi: 10.1056/NEJMoa0904554, indexed in Pubmed: 19692684.
Domagala-Kulawik J, Trojnar A. Lung cancer in women in 21th century. J Thorac Dis. 2020; 12(8): 4398–4410, doi: 10.21037/jtd-20-287,
indexed in Pubmed: 32944353.
Tam A, Morrish D, Wadsworth S, et al. The role of female hormones on
lung function in chronic lung diseases. BMC Womens Health. 2011;
11: 24, doi: 10.1186/1472-6874-11-24, indexed in Pubmed: 21639909.
Rodriguez-Lara V, Peña-Mirabal E, Baez-Saldaña R, et al. Estrogen
receptor beta and CXCR4/CXCL12 expression: differences by sex
and hormonal status in lung adenocarcinoma. Arch Med Res. 2014;
45(2): 158–169, doi: 10.1016/j.arcmed.2014.01.001, indexed in Pubmed: 24486245.
Siegfried JM, Stabile LP. Estrongenic steroid hormones in lung
cancer. Semin Oncol. 2014; 41(1): 5–16, doi: 10.1053/j.seminoncol.2013.12.009, indexed in Pubmed: 24565577.
Berardi R, Morgese F, Santinelli A, et al. Hormonal receptors in lung
adenocarcinoma: expression and difference in outcome by sex. Oncotarget. 2016; 7(50): 82648–82657, doi: 10.18632/oncotarget.12244,
indexed in Pubmed: 27690341.
Weinberg OK, Marquez-Garban DC, Fishbein MC, et al. Aromatase
inhibitors in human lung cancer therapy. Cancer Res. 2005; 65(24):
11287–11291, doi: 10.1158/0008-5472.CAN-05-2737, indexed in
Pubmed: 16357134.
Niikawa H, Suzuki T, Miki Y, et al. Intratumoral estrogens and estrogen receptors in human non-small cell lung carcinoma. Clin Cancer
Res. 2008; 14(14): 4417–4426, doi: 10.1158/1078-0432.CCR-07-1950,
indexed in Pubmed: 18579664.
Abe K, Miki Y, Ono K, et al. Highly concordant coexpression of aromatase and estrogen receptor beta in non-small cell lung cancer. Hum
Pathol. 2010; 41(2): 190–198, doi: 10.1016/j.humpath.2009.07.010,
indexed in Pubmed: 19800101.
Słowikowski BK, Lianeri M, Jagodziński PP. Exploring estrogenic activity
in lung cancer. Mol Biol Rep. 2017; 44(1): 35–50, doi: 10.1007/s11033016-4086-8, indexed in Pubmed: 27783191.
Siegfried JM, Hershberger PA, Stabile LP, et al. Estrogen receptor
signaling in lung cancer. Semin Oncol. 2009; 36: 524–531.
Ben Khedher S, Neri M, Papadopoulos A, et al. Menstrual and reproductive factors and lung cancer risk: A pooled analysis from the international lung cancer consortium. Int J Cancer. 2017; 141(2): 309–323.
Gahr S, Stoehr R, Geissinger E, et al. EGFR mutational status in a large
series of Caucasian European NSCLC patients: data from daily practice. Br J Cancer. 2013; 109(7): 1821–1828, doi: 10.1038/bjc.2013.511,
indexed in Pubmed: 24002608.
Canelón SP, Boland MR. A systematic literature review of factors
affecting the timing of menarche: the potential for climate change to
impact women’s health. Int J Environ Res Public Health. 2020; 17(5),
doi: 10.3390/ijerph17051703, indexed in Pubmed: 32150950.
Zhang Y, Yin Z, Shen L. Menstrual factors, reproductive factors and
lung cancer risk: a metaanalysis. Zhongguo Fei Ai Za Zhi. 2012; 15:
701–719.
Schwartz AG, Ray RM, Cote ML, et al. Hormone use, reproductive history, and risk of lung cancer: the women’s health initiative studies. J Thorac
Oncol. 2015; 10(7): 1004–1013, doi: 10.1097/JTO.0000000000000558,
indexed in Pubmed: 25852020.
Pesatori AC, Carugno M, Consonni D, et al. Reproductive and hormonal factors and the risk of lung cancer: the EAGLE study. Int J

Anna Trojnar, Joanna Domagała-Kulawik, Lung cancer in women: is gynecological and obstetrical history important?

Cancer. 2013; 132(11): 2630–2639, doi: 10.1002/ijc.27926, indexed
in Pubmed: 23129166.
27. Broekmans FJ, Soules MR, Fauser BC. Ovarian aging: mechanisms
and clinical consequences. Endocr Rev. 2009; 30(5): 465–493, doi:
10.1210/er.2009-0006, indexed in Pubmed: 19589949.
28. Min L, Wang F, Liang S, et al. Menopausal status and the risk of lung
cancer in women: A PRISMA-compliant meta-analysis. Medicine (Baltimore). 2017; 96(26): e7065, doi: 10.1097/MD.0000000000007065,
indexed in Pubmed: 28658099.
29. Slatore CG, Chien JW, Au DH, et al. Lung cancer and hormone replacement therapy: association in the vitamins and lifestyle study. J
Clin Oncol. 2010; 28(9): 1540–1546, doi: 10.1200/JCO.2009.25.9739,
indexed in Pubmed: 20159813.

30. Bae JM, Kim EH. Hormonal replacement therapy and the risk of
lung cancer in women: an adaptive meta-analysis of cohort studies. J Prev Med Public Health. 2015; 48(6): 280–286, doi: 10.3961/jpmph.15.054, indexed in Pubmed: 26639742.
31. Jin C, Lang B. Hormone replacement therapy and lung cancer risk
in women: a meta-analysis of cohort studies: Hormone replacement
therapy and lung cancer risk. Medicine (Baltimore). 2019; 98(51):
e17532, doi: 10.1097/MD.0000000000017532, indexed in Pubmed:
31860945.
32. Jeon KH, Shin DW, Han K, et al. Female reproductive factors and the
risk of lung cancer in postmenopausal women: a nationwide cohort
study. Br J Cancer. 2020; 122(9): 1417–1424, doi: 10.1038/s41416020-0789-7, indexed in Pubmed: 32203211.

5

