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Background: Lung cancer may cause severe impairment of quality of life. An increasing number of lung cancer patients are receiving
outpatient chemotherapy. However, little is known about gender aspects in the areas of impaired QoL in outpatient versus inpatient
lung cancer patients. The aim of the study was to investigate this.

Methods: We report from a prospective, multicenter study to analyze the EORTC QLQ-LC29, a new designed module to assess the QoL of
lung cancer patients. The participants filled out the EORTC QLQ-C30 and the recently updated lung cancer module QLQ-LC29.
Results: A total of 198 lung cancer patients (73 female and 125 male, mean 64.5 age years) during first-line therapy were enrolled in
this study by completing the both questionnaires. Women showed higher symptom scores, when being inpatient. Significant results
were found regarding nausea/vomiting (mean women = 17.6 and mean men = 9.3, p = 0.037) and hair loss (mean women = 40.0 and
mean men = 21.7, p = 0.010), although women received fewer chemotherapy treatments than their male counterparts (women n = 47,
64.4% and men n = 86, 68.8%). When it comes to global QoL, men report a significant worse QoL than women (mean women = 57.5
and mean men = 46.1, p = 0.016), when being inpatient. As outpatients, men report significant results regarding sore mouth and tongue
(mean women = 1.2 and mean men = 13.5, p = 0.012).

Conclusion: This study adds to the literature in showing the typical gender difference effect on QoL, suggesting men suffer less than
women, is not a universal phenomenon irrespective of being inpatient or outpatient. It also confirms the hypothesis that the symptom
burden is higher with inpatients than outpatients.

Keywords: gender differences, lung cancer, quality of life, EORTC QLQ-C30/EORTC QLQ-LC29, outpatient versus inpatient
treatment

Introduction

Lung cancer, a life-threatening disease, is worldwide one of the most leading cancer type for women and men.' ™ Patients
suffer from numerous symptoms, which result in impaired quality of life (QoL).*® New therapies with a positive impact
on overall survival are introduced with high dynamics in the field of lung cancer. With a longer overall survival, quality
of life becomes an even more important issue in this life threatening disease.

An increasing number of lung cancer patients are receiving outpatient chemotherapy treatment.” By comparing out-
and inpatients, inpatients suffer more from symptoms than outpatients as could be shown in a German study in 4020
cancer patients.® However, further studies were not able to confirm these results.’

Another current topic in lung cancer patients is gender aspects according to various studies.'* The number of female
patients has risen due to changes in smoking habits, the leading risk factor for lung cancer.'® But women face not only
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a rising incidence, they are also more likely than men to develop adenocarcinoma of the lung."**!' Furthermore, relevant
mutations like TP53 have been found more frequently in female patients and women respond differently to various
therapies in NSCLC with benefits in overall survival.""'":'*> Women, for example, respond better to pembrolizumab
combined with chemotherapy treatment than men.'* In contrast, men better respond to immunotherapy with
Pembrolizumab than women.'* When it comes to QoL women, in large-scale Dutch, German, Norwegian and
Swedish studies, consistently showed a higher symptom burden and lower levels of QoL than men by means of the
EORTC (European Organization for Research and Treatment of Cancer) QLQ-C30, a well-established questionnaire used
to assess QoL of cancer patients in oncological trials.'> ' In contrast an international, multicenter study on lung cancer
patients of any tumor stage, using the QLQ-C30 questionnaire and the recently updated lung cancer-specific module the
QLQ-LC29, could not find any relevant gender difference regarding QoL.***

The goal of the present project was, to use the EORTC QLQ-C30 plus the QLQ-LC29 in a cohort of lung cancer
patients and to investigate gender aspects in the areas of QoL in lung cancer patients treated as inpatient or outpatients,
because to our knowledge this is the first study examining this issue.

Method

Study Design

The current report is based on a prospective, multicenter study to analyze the EORTC QLQ-LC29, a new designed module
to assess the QoL of lung cancer patients. The study recruitment for this satellite project 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 Ethical Committee of the University of 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) during first-line therapy, 18 years of age or older, no other previous or recurrent tumor, ability to fill in a questionnaire
and written informed consent. Patients were excluded from the study if any of the above criteria were not fulfilled.

Procedure

Before participation, inpatients and outpatients were informed about the study. After providing written informed consent,
patients filled out the paper-and-pencil version of the EORTC QLQ-C30 and the recently updated lung cancer module
QLQ-LC29. Tumor histology, age, comorbidities and therapies were collected from the medical records.

Questionnaires
The EORTC QLQ-C30 (version 3.0), a questionnaire designed for the use in international clinical trials for cancer patients of
any tumor type, consists of 15 scales: five multi-item function scales (emotional, cognitive, social, physical and role
functioning), three multi-item symptom scales (nausea, fatigue, pain), five single items (appetite loss, diarrhea, constipation,
insomnia, dyspnea) and one two-item scale to assess global quality of life. Items are 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”. 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 subjected to linear transformation and are presented on scales ranging from 0 to 100. In the case of functional
scores, a high score denotes good functioning, whereas a high score in symptom scales denotes for a high symptom burden.
The updated EORTC lung cancer module consists of 29 items. According to the calling results of the Phase 3 study, it consists
of five multi-item symptom scales (coughing, shortness of breath, side effects, fear of progression, surgery-related symptoms)
and five single-item scales (coughing blood, pain in the chest, pain in the shoulder, bodily pain, problems with weight loss).
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Statistical Analyses
Basic descriptive statistics included counts, percentages, medians/ranges, and means and confidence intervals.

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

The smallest difference a patient recognizes as an important change in QoL without being of significant value is
defined as the minimal important difference (MID).*® In oncological trials, MIDs help to interpret quality of life scores.?
A study on patients with breast cancer and small-cell lung cancer suggested that changes in scores more than 20 represent
a large difference, a change of 1020 represents a moderate difference and a score of 510 represent a small difference by
means of a subjective significance questionnaire and the QLQ-C30 questionnaire.”® In accordance with that study, we
defined in our study changes in scores of > 5 as representing a perceivable and clinically important difference with
respect to cancer-related changes in QoL.

All 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).

Results

Patient Characteristics

A total of 198 patients (73 female and 125 male) were enrolled (Table 1). Median age was 64.5 years. Non-small cell
lung cancer was the predominant histological type (SCLC n = 48, 24.2% vs NSCLC n = 150, 75.8%). A total of 167
patients suffered from comorbidities (84.3%). Table 2 shows the administered first-line therapies.

Table | Baseline Characteristics

Age (median, range) Total (n = 198) | Female (n = 73) | Male (n = 125) | Inpatient (n = 113) | Outpatient (n = 85)
64.5 (20-89) 64 (39-89) 65 (20-86) 64.5 (20-89) 64.5 (43-81)

Smoking status

Non-smoker/Ex-Smoker 26 16 10 16 10

Smoker 165 55 110 92 73

Missing Data 7 5 2
Disease

SCLC (all stages) 48 14 34 39 9

NSCLC (all stages) 150 59 9l 74 76
Therapy approach

Curative (= UICC I-ll) 68 27 41 44 24

Palliative (= UICC IV) 130 46 84 69 6l
Comorbidity

Yes 167 59 108 94 73

No 31 14 17 19 12

Abbreviations: SCLC, small cell lung cancer; NSCLC, non-small cell lung cancer; UICC, Union for International Cancer Control.
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Table 2 First-Line Therapy

Total (n = 198) | Female (n =73) | Male (n = 125) | Inpatient (n = 113) | Outpatient (n = 85)

Chemotherapy 58 (29.3%) 24 (32.9%) 34 (27.2%) 38 (33.6%) 20 (23.5%)
Immunochemotherapy 75 (37.9%) 23 (31.5%) 52 (41.6%) 32 (28.3%) 43 (50.6%)
Immunotherapy 13 (6.6%) 5 (6.8%) 8 (6.4%) 6 (5.3%) 7 (8.2%)
Radiotherapy 5 (2.5%) 2 (2.7%) 3 (2.4%) 5 (4.4%) 0
Radiochemotherapy 28 (14.1%) 10 (13.7%) 18 (14.4%) 19 (16.8%) 9 (10.6%)
Target therapy Il (5.6%) 8 (11.0%) 3 (2.4%) 6 (5.3%) 5 (5.9%)
Operation 3 (1.5%) I (1.4%) 2 (1.6%) 2 (1.8%) 1 (1.2%)

No statement 5 (2.5%) 0 5 (4.0%) 5 (4.4%) 0

Abbreviation: N, number.

Gender Differences Regarding Functional and Symptom Scores
Table 3 presents the estimated marginal means (EMM) of QoL for women and men and the respective p-values.

Figure 1 shows cumulated symptom scores of women and men by comparing outpatient and inpatient (median women
outpatient = 691.67, median women inpatient = 905.56 and median men outpatient = 638.89, median men inpatient = 747.22).
Women show higher symptom scores, when being inpatient. Significant results were found regarding nausea/vomiting (mean
women = 17.6 and mean men = 9.3, p = 0.037) hair loss (mean women = 40.0 and mean men =21.7, p=0.010) and dizziness
(mean women = 32.4 and mean men = 22.7, p = 0.01).

Figure 2 shows cumulated function scores of women and men by comparing outpatient and inpatient (median women
outpatient = 340.83, median women inpatient = 270 and median men outpatient = 323.75, median men inpatient = 320).
Women show lower functional scores when being inpatient, significantly in physical functioning (women inpatient = 60.0,
women outpatient = 78.2, p-value = 0.001) and role functioning (women inpatient = 49.2, women outpatient = 65.8,
p-value=0.034).

When it comes to global QoL, men report a poorer quality of life compared to women (mean women = 57.5 and mean
men = 46.1, p = 0.016) when being treated as an inpatient (Figure 3). Furthermore, male inpatients have a significantly
worse QoL than male outpatients (p < 0.001). As outpatients, men reported a significantly higher symptom burden with
respect to sore mouth and tongue (mean women = 1.2 and mean men = 13.5, p = 0.012).

Based on descriptive analytics minimal important differences in the inpatient group were found in role functioning (mean
women = 49.2, mean men = 54.7, p-value = 0.419), pain (mean women = 29.0, mean men = 35.6, p-value = 0.328) and financial
difficulties (mean women = 16.9, mean men =24.3, p-value= 0.248), insomnia (mean women =42.1, mean men = 36.4, p-value =
0.435). The three largest minimal important differences in the outpatient group were found in hair loss (mean women =44.9, mean
men = 37.2, p-value = 0.288), fear of progression (mean women = 60.8, mean men = 49.3, p-value = 0.104) and shoulder pain
(mean women = 28.8, mean men = 18.0 and p-value = 0.111). For more details see Table 1.

Discussion

Gender differences have been a subject of many analyses in QoL research.'>?' Based on the hypothesis that gender
differences in QoL of lung cancer patients depend on the treatment conditions as an outpatient or inpatient, we conducted
this study.

Our study clearly proves that inpatients suffered more symptoms than outpatients independent of gender. Moreover,
the function scales show higher scores for outpatients than for inpatients, also independent of gender. This expresses that
the therapy conditions have a decisive influence on the quality of life of lung cancer patients, whereby this observation
applies to both genders. This is in line with another German study on 4020 cancer patients demonstrating that inpatients
report the biggest impairments of QoL.* However, another study on outpatient versus inpatient lung cancer patients prior
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Table 3 Estimated Marginal Means of the EORTC QLQ-C30 and the QLQ-LC29

QLQ-C30 Inpatient Men (n = 80) p-value | Outpatient Men (n = 45) p-value

Women (n = 34) Mean Women (n = 41) Mean

Mean Mean
Global quality of life 57.5 (49.4-65.6) 46.1 (40.1-52.1) 0.016 66.5 (58.2-74.8) 64.0 (56.0-72.0) 0.603
Physical functioning 60.0 (51.6-68.5) 64.5 (58.3-70.8) 0.358 78.2 (69.6-86.8) 75.6 (67.2-83.9) 0.602
Role functioning 49.2 (37.4-61.0) 54.7 (45.9-63.4) 0419 65.8 (53.8-77.9) 67.8 (56.2-79.4) 0.782
Emotional functioning 59.8 (50.6-69) 60.0 (53.1-66.8) 0.973 63.0 (53.6-72.4) 68.9 (59.9-78.0) 0.286
Cognitive functioning 71.1 (61.1-81.0) 72.0 (64.6-79.3) 0.870 74.8 (64.7-85.0) 81.9 (72.1-91.7) 0.230
Social functioning 59.5 (48.2-70.9) 60.1 (51.7-68.5) 0.929 65.5 (54.0-77.1) 63.9 (52.7-75.0) 0.804
Fatigue 53.2 (43.1-63.2) 49.1 (41.6-56.5) 0.481 42.9 (32.7-53.2) 39.3 (29.449.2) 0.549
Nausea/vomiting 17.6 (10.8-24.4) 9.3 (4.3-14.4) 0.037 11.4 (45-18.4) 8.7 (2.0-15.4) 0.497
Pain 29.0 (17.2-40.7) 35.6 (26.9—44.3) 0.328 21.3 (9.3-33.2) 20.7 (9.2-32.3) 0.938
Dsypnea 46.0 (34.2-57.9) 44.2 (35.4-53.0) 0.789 41.1 (29.0-53.2) 40.1 (28.4-51.7) 0.883
Appetite loss 35.6 (22.8-48.5) 31.7 (22.241.3) 0.596 17.5 (4.4-30.7) 17.3 (4.7-30.0) 0.976
Insomnia 42.1 (39.3-55.0) 36.4 (26.8-45.9) 0.435 32.1 (19.045.3) 26.8 (14.1-39.5) 0.491
Constipation 25.9 (14.0-37.9) 26.1 (17.3-35.0) 0.980 21.7 (9.5-33.9) 15.4 (3.6-27.1) 0.377
Diarrhea 15.5 (6.0-24.9) 17.6 (10.6-24.6) 0.700 8.0 (—1.6-17.6) 7.7 (-1.6-17.0) 0.960
Financial difficulties 16.9 (5.8-28.0) 24.3 (16.1-32.6) 0.248 20.1 (8.7-31.4) 26.4 (15.4-37.4) 0.343
QLQ-LC29 Inpatient Men (n=80) p-value | Outpatient Men (n=45) p-value

Women (n=34) Mean Women (n=41) Mean

Mean Mean
Cough 36.1 (25.346.9) 39.0 (31.0-47.0) 0.644 29.2 (18.2-40.2) 27.5 (17.0-38.1) 0.791
Shortness of breath 34.4 (25.0-43.8) 36.0 (29.0-43.0) 0.769 26.8 (17.2-36.5) 28.0 (18.8-37.3) 0.829
Hair loss 40.0 (27.8-52.2) 21.7 (12.7-30.8) 0.010 44.9 (32.5-57.3) 37.2 (25.2-49.1) 0.288
Fear of progression 62.9 (51.2-74.7) 64.2 (55.5-73.0) 0.855 60.8 (48.8-72.8) 49.3 (37.7-60.9) 0.104
Surgery related symptoms 36.8 (9.1-64.6) 33.5 (14.3-52.8) 0.824 35.1 (7.8-62.5) 26.3 (—0.4-53.0) 0.529
Sideeffects 21.2 (16.4-25.9) 20.7 (17.2-24.2) 0.859 17.3 (12.4-22.1) 17.5 (12.8-22.2) 0.943
Coughblood 3.7 (-3.2-10.7) 7.7 (2.6-12.9) 0.315 3.3 (-3.8-10.3) 4.8 (—2.04-11.6) 0.716
Sore mouth or tongue 12.7 (4.6-20.8) 6.0 (0-12.0) 0.149 1.2 (-7.0-9.5) 13.5 (5.5-21.4) 0.012
Problems swallowing 17.5 (8.1-26.9) 12.6 (5.7-19.6) 0.373 6.0 (—3.6-15.6) 11.3 (2.1-20.6) 0.344
Tingling hands or feet 28.2 (16.3—40.0) 25.8 (17.0-34.6) 0.730 27.7 (15.6-39.8) 26.5 (14.8-38.1) 0.857
Chest pain 16.8 (6.7-26.8) 27.4 (20.0-34.9) 0.067 18.3 (8-28.5) 18.6 (8.8-28.5) 0.950
Shoulder pain 26.0 (14.8-37.3) 25.5 (17.2-33.8) 0.933 28.8 (17.3-40.2) 18.0 (6.9-29.1) 0.111
Painbody 28.0 (16.0—40.0) 28.0 (19.2-36.9) 0.996 28.5 (16.2-40.9) 21.0 (9.2-32.8) 0.299
Dizziness 32.4 (21.9-42.9) 22.7 (9.7-25.3) 0.01 17.5 (12.0-33.4) 17.9 (7.6-28.2) 0.450

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.All significant results are marked bold.

Abbreviations: EORTC, European Organization for Research and Treatment; n, number.

to hospital discharge came to the conclusion that quality of life was not significantly different and better physical, social

and emotional well-being before discharge were signs for better QoL during outpatient chemotherapy treatment.”

We observed three statistically significant and clinically important differences to the disadvantage of women (nausea/

vomiting, hair loss and dizziness) as inpatients. Nausea/vomiting and alopecia are common side effects of lung cancer

patients treated with chemotherapy, which worsens quality of life.’*” When compared to the EORTC reference sample of

lung cancer patients,'® our inpatients report similar impaired symptom scores for nausea/vomiting as inpatients. This is in

line with two other Canadian studies, demonstrating that women with advanced cancer face significantly more nausea

than men.2%%°

The present study underlines that women suffer more from alopecia which most likely can be explained by the fact

that women care more about their appearance than men. In our cohort, women received fewer chemotherapy treatments
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Figure | Cumulated symptom scales (EORTC QLQ-C30 and LC29) (n=198). Marked in diagram, median, statistical mean (x) and smallest cumulative value (l).
Abbreviations: EORTC, European Organization for Research and Treatment; n, number.
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Figure 2 Cumulated function scales (EORTC QLQ-C30 and LC29) (n = 198). Marked in diagram, median, statistical mean (x) and smallest cumulative value (l).
Abbreviations: EORTC, European Organization for Research and Treatment; n = number.

than their male counterparts. This means that differences in the quality of life between genders cannot be explained by
a higher intensity of therapy in women.

In contrast to the inpatients, we observed only one significant difference in QoL in outpatients with lung cancer (sore
mouth or throat) to the disadvantage of men, which is a well-known side effect of chemotherapy that deteriorates QoL.*’
This is well explained by the higher amount of chemotherapy treatment given to the male participants in the present
study.
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Figure 3 Quality of life separated by gender and inpatients versus outpatients (Estimated marginal means of the EORTC QLQ-C30). The error bars show the 95%
percentile. p-value women inpatient/outpatient=0.095. p-value men inpatient/outpatient <0.001.
Abbreviation: EORTC, European Organization for Research and Treatment.

Although women suffered more from symptoms when being inpatient in our study, men reported significantly worse
global QoL. This is a striking finding since an investigation on the QoL of the general German population as well as an
investigation of the general Norwegian population using the EORTC QLQ-C30 showed men reporting consistently better
QoL than women.'>'® This may be due to the observation that men have more problems with the diagnosis itself than with
cancer associated symptoms. However, since a significantly worse QoL could only be found in male inpatients, it could be an
effect of hospitalization. But when it comes to the MIDs, the inpatient study group shows the largest MIDs in financial
difficulties, pain and insomnia, with a higher symptom burden in men concerning financial difficulties and pain. Male cancer
patients more often face financial difficulties because they are usually the main breadwinners for their families.> Financial
difficulties themselves can result in worse global QoL, an explanation for the worse QoL of men despite fewer symptoms.

Limitations

The present analysis has several limitations. First of all, it has only a small number of participants. Second, experience
suggests that patients with advanced stages are less likely to complete questionnaires. Hence, the present sample may be
biased toward a better performance status. Furthermore, the study has a disproportion in participation of women and men.

Conclusion

This study confirms the hypothesis that the symptom burden is higher with inpatients than outpatients. It also adds to the
literature in showing the typical gender difference effect on QoL, suggesting that men suffer less than women, is not
a universal phenomenon irrespective of being inpatient or outpatient.

Abbreviations

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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