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Background: Gender aspects in lung cancer patients are a topic of growing interest. But little is known about gender aspects affecting
the quality of life (QoL) for those with this life-threatening disease. The aim of the following study was to investigate how gender
differences affect QoL in metastatic lung cancer patients.

Methods: In a prospective, multicenter study patients filled out the EORTC QLQ-C30 questionnaire and the recently updated lung
cancer module QLQ-LC29 at an undefined point in time during first-line therapy. Gender differences were calculated for all QoL
scores using ANCOVAs, which controlled for confounders.

Results: A total of 130 patients with metastatic lung cancer (UICC stage IV) (46 female and 84 male, mean age 66 years) were
enrolled in this study by completing the questionnaires. The only significant gender difference in QoL was found regarding hair loss
(mean women= 42.498, mean men=25.490, p-value= 0.010), although women received fewer chemotherapy treatments than men
(women n=34, 74% and men n=68, 84%).

Conclusion: This study provides evidence that the typical cancer related gender difference effect on QoL, suggesting that men suffer
less than women, cannot be found in metastatic tumor stages of lung cancer patients.
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Introduction

As various studies illustrate, gender aspects in lung cancer patients are a topic of growing interest.' > Women are
increasingly presenting at a younger age and with more advanced disease stages than men, due to the effects of smoking
and other environmental factors.” The most common type of lung cancer in female patients is adenocarcinoma.'*
Furthermore, in patients suffering from non-small cell lung cancer (NSCLC) evidence points to a higher activity of
combined chemo-immunotherapy in women than in men.*

Worldwide lung cancer is one of the most leading form of cancer and its incidence is rising in women.”*>’ As new
therapies with longer overall survival rates are quickly emerging, quality of life (QoL) is becoming a very important issue
for those suffering from this life-threatening disease. In large-scale German, Dutch, Norwegian and Swedish studies,
women have consistently shown a higher symptom burden as well as lower levels of QoL than men when assessed by the
EORTC (European Organization for Research and Treatment of Cancer) QLQ-C30 core questionnaire, a well-known
questionnaire in oncological trials used to assess QoL in cancer patients.* '* In contrast, using the QLQ-C30 and the
QLQ-LC29 questionnaires, an international, multicenter study on lung cancer patients at any tumor stage, could find no
relevant gender difference regarding QoL.'> The QLQ-LC29 is a recently, due to the changes in diagnostic and

therapeutic options in lung cancer treatment, updated lung cancer-specific questionnaire used to assess QoL.'®!’
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However, patients with advanced lung cancer suffer from numerous symptoms which impair QoL.%'®'? The goal of
the present project was to evaluate the EORTC QLQ-C30 combined with the QLQ-LC29 in a cohort of stage IV lung
cancer patients and to determine gender aspects in areas that impair QoL.

Method

Study Design

The current report is based on a prospective, multicenter study to analyze the EORTC-QLQ-C30 and the EORTC QLQ-
LC29, a newly designed module to assess the QoL of lung cancer patients. Recruitment for this study took place from
October 2019 to February 2021 at the University Hospital Regensburg and the Hospital Barmherzige Briider in
Regensburg.

This study was conducted in accordance with the Declaration of Helsinki. The study protocol was registered with the
Deutsches Register Klinischer Studien — DRKS (https://drks.de/drks web/setLocale EN.do) (reference number
DRKS00023355). Approval from the Ethics Committee of the University Regensburg was obtained (reference number
19-1418-101).

Patients

The following eligibility criteria applied: histologically proven non-small cell lung cancer (NCSLC) or small cell lung
cancer (SCLC) in metastasized stage (UICC IV) during first-line therapy, 18 years of age or older, no other previous or
recurrent tumor, ability to fill out a questionnaire and provide written informed consent. Patients were excluded from the
study if any of the above criteria was not fulfilled.

Procedure
Upon being informed about the study and providing written consent, patients filled out the paper-and-pencil version of
the EORTC QLQ-C30 and the recently updated lung cancer module QLQ-LC29.

Questionnaires
The EORTC QLQ-C30 (version 3.0) is a core questionnaire designed for use in international clinical trials of cancer
patients of any tumor type. The questionnaire consists of 30 individual items and also contains multi- and single item
scales, five multi-item function scales (social, role, physical, cognitive and emotional functioning), three multi-item
symptom scales (nausea, pain, fatigue), five single items (diarrhea, constipation, dyspnea, appetite loss, insomnia) and
one two-item scale to assess global QoL. Every item, except for the two global QoL items, is accompanied by four-item
Likert scales with the response options labeled (1) “not at all”, (2) “a little”, (3) “quite a bit” and (4) “very much”.
Whereas the two global QoL items are to be completed using a seven-item Likert scale (1=very bad to 7=very good).
According to the EORTC scoring manual all scores are subject to linear transformation and are presented on scales
ranging from 0 to 100. In the case of functional scores, 0 denotes the lowest and 100 the highest functioning; in the case
of symptom scales, 0 denotes the lowest and 100 the highest symptom burden.?’

The updated EORTC lung cancer module consists of 29 items, including five single item scales (coughing blood, pain
in the chest, pain in the shoulder, bodily pain, problems with weight loss), and five multi-item symptom scales (coughing,
shortness of breath, side effects, fear of progression, surgery-related symptoms).

Statistical Analyses
Basic descriptive statistics included counts, percentages, medians/interquartile ranges (IQR), and means and confidence
intervals.

Gender differences in all QoL aspects were analyzed using univariate (z-test) and multivariable (analyses of
covariance, ANCOVA) models. ANCOVAs adjusted for the following covariates: age, tumor type (NSCLC vs SCLC)
and comorbidity (yes/no). Estimated marginal means with corresponding 95%-confidence intervals were presented as
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effect estimates. A p-value < 0.05 was considered to be the threshold of statistical significance. Due to the exploratory
nature of all the analyses, corrections for alpha-error were not applied.

The analyses were performed using the software packages SPSS Statistics 23.0 (IBM Corporation, Armonk, NY,
USA) and SAS 9.4 (SAS Institute, Cary, NC, USA).

Minimal Important Difference

The minimal important difference (MID) is the smallest difference a patient recognizes as an important change in QoL
without being of significant value.®! It helps to interpret QoL scores used in oncological trials.”! A Canadian study on
patients with small-cell lung cancer and breast cancer suggested that changes in scores of 5-10 represent a small
difference, a change of 10-20 represents a moderate difference and a score more than 20 represents a large difference by
means of a subjective significance questionnaire and the QLQ-C30 questionnaire.”® In accordance with that study, we
defined changes in scores > 5 as representing a perceivable and clinically important difference with respect to cancer-
related changes in QoL.

Results

Patient Characteristics

A total of 198 patients with lung cancer were recruited. For the present analysis 130 patients (46 female and 84 male)
with metastatic lung cancer were enrolled (Table 1). Median age was 66 years. 112 patients suffered from comorbidities
(86.2%, female n=37, male n=75). Chronic obstructive pulmonary disease (COPD) was the most frequent pulmonary
disease (n=36, 69.2%) followed by hypoxemic respiratory failure (n=13, 25%). Non-small cell lung cancer was the

Table | Baseline Characteristics

Total (n=130) Female (n=46) Male (n=84)
Age (median, range) 66 (38-80) 64 (39-80) 66 (38-68)
Smoking status
Non-smoker/ Ex-Smoker 15 (11.5%) 9 (19.6%) 6 (7.1%)
Smoker 11 (85.4%) 36 (78.3%) 75 (89.3%)
Missing Data 4 (3.1%)
Disease
SCLC 32 (24.6%) 7 (15.2%) 25 (29.8%)
NSCLC 98 (75.4%) 39 (84.8%) 59 (70.2%)
Squamous cell Carcinoma 14 (14.3%) 3 (7.7%) 11 (18.6%)
Non-squamous cell Carcinoma 73 (74.5%) 34 (87.2%) 39 (66.1%)
Large cell Carcinoma 5 (5.1%) | (2.6%) 4 (6.8%)
Not otherwise specified NSCLC 6 (6.1%) | (2.6%) 5 (8.5%)
Comorbidities
Cardiovascular 57 (43.8%) 13 (28.3%) 44 (52.4%)
Pulmonary 52 (40.0%) 20 (43.5%) 32 (38.1%)
Other 78 (79.6%) 25 (54.3%) 53 (63.1%)
No 19 (14.6%) 10 (21.7%) 9 (10.7%)
Karnofsky Performance Status 70% 80% 70%
(median)
Educational achievement
High 22 (16.9%) 7 (15.2%) 15 (17.9%)
Middle | (0.8%) | (2.2%) 0
Low or no 107 (82.3%) 38 (82.6%) 69 (82.1%)

Abbreviations: SCLC, small cell lung cancer; NSCLC, non-small cell lung cancer.
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Table 2 First-Line Therapy

Total (n=127) Female (n=46) Male (n=81)
Chemotherapy 22 (17.3%) 6 (13.0%) 16 (19.8%)
Immunochemotherapy 72 (56.7%) 22 (47.8%) 50 (61.7%)
Immunotherapy Il (8.7%) 4 (8.7%) 7 (8.6%)
Targeted therapy Il (8.7%) 8 (17.4%) 3 (3.7%)
Radiotherapy 3 (2.4%) 0 3 (3.7%)
Radiochemotherapy 8 (6.3%) 6 (13.0%) 2 (2.5%)

predominant histological type (NSCLC n=98, 75.4% vs SCLC n= 32, 24.6%). Table 2 shows the administered therapies.
3 patients had still not received any therapy by the date of the survey.

Gender Differences Regarding Functional and Symptom Scores
Unequivocal gender difference effects on QoL were neither seen by means on QLQ-C30 nor QLQ-LC29 assessments.

Table 3 presents the estimated marginal means (EMM) of QoL for women and men and the respective p-values. The only

significant gender difference in QoL was found regarding hair loss (mean women= 42.498, mean men=25.490, p-value=

0.010). Otherwise no other statistically significant differences were found.

Table 3 EORTC QLQ-C30 and QLQ-LC29 Results

QLQ-C30 Women (n=46) Men (n=84) p-value
Mean (Range) Mean (Range)
Global quality of life 55.75 (47.13; 64.39) 49.89 (42.63; 57.15) | 0.20
Physical functioning 67.00 (58.05; 75.96) 65.28 (57.75; 72.81) | 0.71
Role functioning 51.30 (39.60; 63.00) 56.39 (46.55; 66.23) | 0.41
Emotional functioning 59.51 (50.15; 68.87) 61.29 (53.42; 69.16) | 0.72
Cognitive functioning 74.02 (63.83; 84.22) 75.39 (66.81; 83.96) | 0.80
Social functioning 56.62 (45.46; 67.81) 60.12 (50.71; 69.52) | 0.55
Fatigue 51.86 (41.74; 61.97) 45.61 (37.10; 54.12) | 0.24
Nausea/vomiting 17.55 (10.34; 24.76) 10.92 (4.85; 16.98) | 0.08
Pain 30.24 (18.16; 42.32) 33.85 (23.69; 44.01) | 0.57
Dsypnea 50.90 (39.27; 62.54) 48.84 (39.04, 58.64) | 0.74
Appetite loss 38.60 (14.79; 41.99) 36.52 (15.39; 3831) | 0.76
Insomnia 28.39 (25.74, 51.47) 26.85 (25.68; 47.35) | 0.83
Constipation 22.61 (10.83; 34.38) 22.96 (13.05, 32.86) | 0.96
Diarrhea 14.54 (4.80; 24.28) 14.36 (6.17; 22.55) | 0.97
Financial difficulties 14.84 (4.14; 25.53) 23.87 (14.86; 32.87) | O.11
QLQ-LC29 Mean Mean p-value
Cough 32.34 (21.11; 43.58) 37.11 (27.66; 46.56) | 0.42
Shortness of breath 33.54 (24.39; 42.69) 37.16 (29.46; 44.86) | 0.45
Hair loss 42.50 (30.13, 54.86) 25.49 (15.09; 35.89) | 0.0l
Fear of progression 66.51 (54.94; 78.09) 62.86 (53.12; 72.60) | 0.55
Surgery related symptoms 30.60 (—0.77; 61.96) 28.27 (5.16; 51.38) | 0.87
Sideeffects 20.58 (15.66; 25.50) 20.54 (16.34; 24.68) | 0.99
Coughing blood 1.44 (-5.32, 8.21) 743 (1.74; 13.12) | 0.09
Sore mouth or tongue 8.52 (0.33; 16.72) 8.68 (1.78; 15.57) | 0.97
(Continued)
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Table 3 (Continued).

QLQ-LC29 Mean Mean p-value
Problems swallowing 11.44 (2.03; 20.84) 11.92 (3.97; 19.86) | 0.92
Tingling hands or feet 20.14 (8.84; 31.44) 22.29 (12.78; 31.79) | 0.72
Chest pain 20.10 (10.10; 30.11) 26.25 (17.84, 34.67) | 0.24
Shoulder pain 32.53 (21.04; 44.02) 23.14 (13.47; 32.81) | 0.12
Painbody 31.89 (19.11, 44.68) 31.13 (20.38, 41.89) | 091

Notes: All scales range from 0 to 100. In the symptom scales, a higher score is associated with a higher symptom
burden. In the functioning scales, the reverse is true; higher scores denote better performance.
Abbreviations: EORTC, European Organization for Research and Treatment; n, number.

Based on descriptive analytics, minimal important differences that were not statistically significant were found in
global QoL (mean women=55.753, mean men=49.890, p-value= 0.200), role functioning (mean women=>51.299, mean
men=56.393, p-value=0.407), fatigue (mean women=>51.855, mean men=45.605, p-value=0.240), nausea/vomiting (mean
women=17.548, mean men=10.915, p-value=0.081), financial difficulties (mean women=14.836, mean men=23.866,
p-value=0.110), coughing blood (mean women=1.444, mean men=7.428, p-value=0.093), chest pain (mean
women=20.104, mean men=26.254, p-value=0.242) and shoulder pain (mean women=32.529, mean men=23.136,
p-value=0.121).

Discussion

Gender differences in QoL are an important topic in many studies.®* '* An investigation of the QoL in the general German
population using the EORTC QLQ-C30 found that men consistently reported better functioning and fewer symptoms
than women.® Population-based studies in Norway, Sweden and the Netherlands came to the same conclusion.''-'?
A Swedish study on advanced NSCLC patients showed that female gender was associated with a worse QoL.® However,
an international, multicenter study on lung cancer patients at any tumor stage, could find no relevant gender difference
regarding QoL.'” This study was conducted based on the hypothesis that gender differences in QoL exist mainly at the
metastatic tumor stage.

In contrast, we observed only one statistically significant difference to the detriment of women: hair loss. In patients
treated with chemotherapy, alopecia is a common symptom that decreases QoL.'®'? However, our female participants
received fewer chemotherapy treatments than their male counterparts. This implies that hair loss has a greater impact on
QoL in women, which is most likely due to hair having a higher priority in a woman’s appearance compared to men.

In the present study, no other well defined gender differences in QoL of advanced stage lung cancer patients could be
found. One explanation for this could be that at the metastatic tumor stage, patients experience the same fears and
symptoms regardless of gender, thus diminishing gender effects. One other English study on 987 lung cancer patients
corroborates our results. It demonstrates that with clinically assessed decrease in performance status, gender differences
regarding depression in lung cancer patients seem to disappear.>> This is mainly due to an increased risk of depression in
male patients following worsening of performance status.

With respect to MIDs, which are differences that were not statistically significant but clinically relevant, our study
group showed the largest of the overall small MIDs to be nausea/vomiting, financial difficulties, fatigue and shoulder
pain, with women having a higher symptom burden concerning fatigue, shoulder pain and nausea/vomiting, this despite
the women in our study group received fewer chemotherapy treatments than the men. This is of importance, since an
earlier study on metastatic cancer patients showed that the main symptom cluster for women is comprised of nausea,
fatigue, pain, drowsiness, and decreased appetite.**

According to a Canadian study, women with advanced cancer face significantly more nausea, a common side effect
during chemotherapy compared to men.”* Another study on gender differences in cancer patients comes to the same
conclusion regarding nausea.”> Fatigue, one of the most frequently reported symptoms in female lung cancer patients,
can occur at any time and can impair QoL itself.**%° Pain is also a frequently experienced symptom in patients with
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advanced cancer.”> Generally, women and men differ in their pain threshold and perception due to differences in sex-
specific hormones and social expectations.>>*® But an American study showed no significant gender differences in pain
for cancer patients.’’ Financial difficulties is a common problem for male cancer patients, since they are often primarily
responsible for family income.** The results of the present study are in accordance with these considerations, most likely
demonstrating that the loss of a perceived function has an impact on the cancer-related QoL.

However, MIDs can be interpreted as signs of gender differences. Because p-values are highly dependent on sample
size, it cannot be excluded that the small sample size of the cohort presented could be responsible for the lack of
significance.?’ On the other hand, it is possible that gender differences in cancer-related quality of life do not exist at an
advanced tumor stage, because existential fears dominate the agenda and have a similar impact on QoL in both male and
female lung cancer patients. Thus, a study on gender differences in QoL in lung cancer patients at advanced tumor stages
should be performed with a larger sample size. Moreover, to our knowledge the definition of MIDs is only described for
the use of the QLQ-C30 and not for the QLQ-LC29. Furthermore, our study only provides limited picture of the QoL of
patients with advanced lung cancer. Future research is needed to conduct a longer observation period of QoL from early
stages to advanced lung cancer in order to determine whether gender differences disappear with increasing tumor stages.
Moreover, the point in time in which the participants were asked, was not documented in this study, although the point in
time has an influence on the QoL of cancer patients. During the first diagnosis, QoL may be very low due to existential
feelings, whereas during treatment it depends on the regime how the cancer patients might feel. Six months after
diagnosis, QoL may be better, since the burdensome treatment phase is finished for some patients.

Conclusion
This study adds to the literature in showing that the typical gender difference effect on QoL, suggesting that men suffer
less than women, does not exist in metastatic tumor stages of lung cancer.

Abbreviations

COPD, Chronic obstructive pulmonary disease; EORTC, European Organization for Research and Treatment of Cancer;
MID, minimal important difference; N, number; NSCLC, non-small cell lung cancer; QoL, Quality of life; SCLC, small
cell lung cancer; UICC, Union for International Cancer Control.
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