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ABSTRACT

Introduction: In patients with advanced-stage non-small-cell lung cancer (NSCLC) treat-
ment benefits and risks need to be constantly weighed. We explored patient reported
satisfaction with therapy (SWT) and assessed its added value alongside Quality of Life
(QoL) and adverse events (AEs).

Patients and methods: In a prospective multi-center cohort study, patients with stage
IIIB/IV NSCLC received platinum-pemetrexed chemotherapy. They completed the World
Health Organization Quality of Life-BREF (WHOQOL-BREF) and European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30)
before and during chemotherapy. After the last cycle, patients reported on SWT, expec-
tations of therapy (ET) and feelings about side effects (FSE) using the Cancer Therapy
Satisfaction Questionnaire (CTSQ). Explained variance (R?) of QoL after treatment by SWT
was calculated. Using (multivariable) linear regression, we examined the association of
SWT with patient and treatment-related variables, FSE and AEs.

Results: Eighty-nine patients finished four cycles of chemotherapy, of whom 65 com-
pleted the CTSQ. Fifty-six patients (86.2%) would probably/definitely decide to undergo
the same treatment again, regardless of a deterioration/improvement of QoL or high/low
frequency of AEs during chemotherapy. Explained variance of QoL by SWT was highest
for the EORTC QLQ C-30 global Health Status/QoL scale (R>=0.170). Patients’ age (3=0.43;
95%CI 0.05-0.82), FSE (3=0.17; 95%CI 0.06-0.29) and tumor response ($=7.93; 95%Cl (1.64-
14.22) were independently associated with SWT.

Conclusion: SWT may provide important supplementary information besides QoL and
treatment toxicities. Tumor response, higher age and FSE score were associated with bet-
ter SWT. These insights may impact decision making during palliative chemotherapy.
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Treatment satisfaction and Quality of Life
INTRODUCTION

Chemotherapy has shown to improve overall survival and Quality of Life (QoL) of patients
with advanced-stage non-small-cell lung cancer (NSCLC) [1,2]. However, survival gain
remains limited and treatment is often accompanied by adverse events (AEs) varying in
number and severity depending on the different chemotherapy regimens and patients’
individual characteristics [1,3]. Therefore, decisions whether to start or continue with
treatment are complex and require that patients’ expectations, preferences, and values
with regard to benefits and risks are taken into account.

The implementation of patient reported outcomes in clinical practice has shown to
improve assessment of and communication about symptoms and QoL [4]. AEs can have a
considerable impact on Health-Related (HR)QoL [5]. In turn, change of (HR)QoL provides
prognostic information with regard to (lung) cancer survival [6-9]. HRQoL has gained
importance in treatment decision making in addition to clinical effectiveness of treat-
ment, since it incorporates the influence of AEs (treatment or cancer-related) and acts as
a prognostic factor for survival. However, considering treatment decisions in this manner
ignores patients’ reflection on treatment harms and benefits.

Another challenge in clinical decision making is the considerable variability in how pa-
tients value the importance of survival benefit and symptom relief offered by chemothera-
py [10-12]. In general, patients with metastatic lung cancer consider even a small increase
in life expectancy as worthwhile, yet 10-25% of patients would not choose chemotherapy
if additional survival is less than 12 months [13]. Younger patients tend to accept a much
smaller treatment benefit compared to older patients [13,14]. Patients’ preferences are
also affected by their understanding of prognosis. Many patients receiving chemotherapy
for metastatic (lung) cancer overestimate their life expectancy, which might explain the
discordance between the treatment decisions they make and their actual preferences
[15-17].

To date, there is little insight into which patient or treatment-related factors are associ-
ated with treatment satisfaction. Taking into account patients’ perceptions of prognosis
and treatment satisfaction could offer a patient-centered view on the impact of negative
and positive treatment effects and therefore may have added value in decision making.

In this prospective multi-center study from a real-world’s perspective, we explored the
association between SWT and patient and treatment-related factors and (feelings about)
AEs in patients with advanced-stage NSCLC treated with chemotherapy and we aimed to
assess the added value of SWT alongside generally accepted clinical outcomes (HR)QoL
and AEs.
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PATIENTS AND METHODS

Pemetrexed and biomarkers: an observational study (PERSONAL) is a prospective multi-
center cohort study of adult patients with locally advanced or metastatic (stage 111B/IV)
non-squamous NSCLC and unresectable mesothelioma receiving platinum-combined
pemetrexed as first-line and pemetrexed monotherapy as second-line treatment. Patients
were recruited from October 2012 until November 2014 from a university hospital (Erasmus
University Medical Center), two large teaching hospitals specialized in lung cancer care
(Amphia hospital; Franciscus Gasthuis) and a regional hospital (Bravis hospital) located in
the southwestern part of the Netherlands. Patients with unresectable mesothelioma were
excluded from analyses in the present study. All patients provided written informed con-
sent. This study was approved by the Institutional Review Board of the Erasmus University
Medical Center in Rotterdam, The Netherlands.

Data collection

The validated Cancer Therapy Satisfaction Questionnaire (CTSQ) consists of 16 items
covering three domains: satisfaction with therapy (SWT; seven items), feelings about side
effects (FSE; four items) and expectations of therapy (ET; 5 items) [18]. Items were scored
on a scale from one (worst score) to five (best score). Four items were reverse coded. Each
domain score was calculated by linear transformation of the mean of the corresponding
item scores, resulting in a domain score range from 0 to 100. A higher score represents a
better outcome on each domain, for instance a higher domain score of SWT corresponds
with better treatment satisfaction. Items of special interest from the ET and SWT domain
were the following: “How often do you think the chemotherapy can cure the disease?” (ET
domain) and two items from the SWT domain; “The chemotherapy was worth it, even with
side effects?”; “Would you decide to take the chemotherapy again, if given the choice?”.

The World Health Organization Quality of Life-BREF (WHOQOL-BREF) is a generic QoL
instrument developed to use in a wide range of disorders and health problems, including
oncological diseases [19]. The questionnaire comprises 26 items covering four domains
(physical health, psychological health, social relationships, and environment) and one
facet, including one item to assess overall QoL and one item to measure general health.
The domain scores range between 4 to 20 and the facet is scored on a 2 to 10 scale, with a
higher score indicating a better QoL.

The European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30) is a HRQoL questionnaire, which is internation-
ally used in clinical studies [20]. The questionnaire consists of 30 items and incorporates
a global Health Status/QoL scale and five functional scales. Each of the QLQ-C30 scales
is scored on a 0 to 100 scale, with a higher score being representative of a better HRQoL.
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Treatment satisfaction and Quality of Life

Patients completed (HR)QoL questionnaires before the start of chemotherapy (baseline).
Follow-up assessments were performed during the 2™ cycle (day 7-14) and during the 4"
cycle (day 14-21) of chemotherapy. At the latter moment, patients were also requested
to complete the CTSQ. We collected sociodemographic information (age, sex, ethnicity),
Eastern Cooperative Oncology Group (ECOG) performance status, comorbidities, disease
stage and treatment. After the start of chemotherapy, all clinical and laboratory AEs (can-
cer or therapy-related) were weekly registered according to Common Terminology Criteria
for Adverse Events (CTCAE 4.0). Tumor response measurements were obtained according
to RECIST 1.1 after the 2™ and 4™ cycle of chemotherapy.

Statistical analysis

Sociodemographic and clinical variables were compared between patients who com-
pleted the CTSQ questionnaires and patients who did not. We used the independent-
samples t-test and the y’-test or Fisher’s exact test for continuous and categorical variables
respectively.

Patients were categorized into two groups using the median number of all grades clini-
cal AEs and into three groups with regard to alteration of QoL during treatment, based on
known minimal clinically important differences (MCID) of the EORTC QLQ-C30 and WHO-
QOL-BREF [21,22] [de Mol M, Visser S, Aerts JG et al. Satisfactory results of a psychometric
analysis and calculation of minimal clinically important differences of the WHOQoL-BREF
questionnaire in lung cancer patients. Submitted for publication]: deterioration, no change
orimprovement (Supplemental Appendix Al).

Using the Mann-Whitney U and Kruskal-Wallis test, differences in response distributions
toindividualitems of the SWT domain were examined across mentioned groups according
to alteration of QoL and frequency of AEs. Differences in mean SWT domain scores were
described for the three groups based on alteration of QoL. The Pearson’s correlation coef-
ficients (p) were used to calculate the explained variance (R?) of QoL after four cycles of
chemotherapy by SWT.

Patient and treatment-related variables and (feelings about) AEs associated with SWT (P
<0.05) in univariable analyses, were analyzed with the use of multivariable linear regres-
sion (method: Enter). These regression analyses were restricted to patients treated with
first-line platinum-based treatment to ensure a more homogeneous population.

All statistical analyses were performed with the use of SPSS, version 22.0 (IBM Corpora-
tion, Armonk, NY).
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RESULTS

In total, 165 patients with advanced-stage NSCLC were enrolled in this study (Figure 1).
All patients included for analyses received pemetrexed-based chemotherapy as first or
second-line treatment. Of these patients, 85.5% completed the (HR)QoL questionnaires
at baseline. Eighty-nine (53.9%) patients finished four cycles of chemotherapy, of whom
73.0% completed the CTSQ and (HR)QoL questionnaires. Reasons for non-completion of
the questionnaires are reported in Supplemental Table Al. Seventy-six patients stopped
chemotherapy preliminary due to intolerable toxicities (42.1%), progressive disease
(38.2%) or preplanned sequential radiotherapy or surgery (19.7%).

Patient characteristics

Patient characteristics are outlined in Table 1. The mean age in this population was
63.319.2 years and slightly more than half of the patients were male (50.9%). The majority
of patients had metastatic NSCLC (87.3%) and received pemetrexed as first-line treatment
(90.3%), mostly combined with cisplatin (61.8%) or carboplatin (36.4%). The patients who
completed the CTSQ questionnaires after four cycles of chemotherapy had a significantly
lower ECOG performance score at baseline (P=0.001), a better tumor response (P<0.001),
and a higher frequency of treatment- or cancer-related AEs (P < 0.001) than patients who
did not complete the CTSQ.

Treatment satisfaction

The median domain scores of SWT, FSE and ET were 82.1 (Interquartile range [IQR]: 71.4-
89.3), 56.3 (IQR: 37.5-75.0), and 55.0 (IQR: 40.0-78.8), respectively. Of the patients who
completed the CTSQ, 26.1% often or always expected chemotherapy could cure their
disease. During treatment, patients experienced 20.5 + 5.0 all grades AEs, 13.5 + 3.7 all
grades clinical AEs,and 1.8 + 1.7 grade = 3 AEs, both treatment and cancer-related. Detailed
information about treatment-related clinical and laboratory AEs is provided in Table 2.

Responses to individual items within the SWT domain are shown in Figure 2. Of the
patients who completed the item whether chemotherapy was worth taking even with side
effects (N=64), 81.3% answered positively. Twelve patients responded negatively (N=3,
4.7%) or were in doubt (N=9, 14.1%). Fifty-six of the 65 patients (86.2%) would probably
or definitely decide to undergo the same treatment again. Distributions of the answers of
both items were not significantly different for patients with a deterioration in QoL com-
pared to patients with no change orimprovement of QoL and between patients with a high
(=14) or low (<14) frequency of clinical AEs (both treatment and cancer-related).

Table 3 shows the distribution of SWT scores across different groups based on altera-
tion of QoL during treatment. Patients with an improved WHOQOL-BREF facet score had a
statistically higher (p=0.008) SWT domain score (84.1+10.5) than patients without change
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Fig. 1 Flowchart

Treatment satisfaction and Quality of Life
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Abbreviations: (HR)QoL, (health-related) quality of life; NSCLC, non-small cell lung cancer; MPM, malignant
pleural mesothelioma; CTSQ, Cancer Therapy Satisfaction Questionnaire; PD, progressive disease; RT, ra-
diotherapy.
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Table 1. Characteristics of patients who started treatment with pemetrexed

Characteristic Total (N=165) Completion CTSQ No completion P-value
questionnaire CTSQ
(N=65) questionnaire
(N=100)
Age, mean (SD) 63.3(9.2) 62.1(7.9) 64.1(9.8) 0.174
Gender, male 84 (50.9) 34(52.3) 50 (50.0) 0.874
Ethnicity, Caucasian 155 (93.9) 60 (92.3) 95 (95.0) 0.814
ECOG performance score 0.001
Oorl 145 (87.8) 64 (98.5) 81(81.0)
>2 20(12.2) 1(L.5) 19 (19.0)
Type of tumor 0.577
Adenocarcinoma 160 (97.0) 63 (96.9) 97 (97.0)
Large cell carcinoma 5(3.0) 2(3.1) 3(3.0)
Cancer stage 0.153
Locally advanced (I11B) 21(12.7) 5(7.7) 16 (16.0)
Metastatic (IV) 144 (87.3) 60 (92.3) 84 (84.0)
Combination therapy 0.665
Cisplatin 102 (61.8) 39 (60.0) 63 (63.0)
Carboplatin 60 (36.4) 24 (36.9) 36 (36.0)
Monotherapy 3(1.8) 2(3.1) 1(1.0)
Line of therapy 0.595
1st line 149 (90.3) 60 (92.3) 89 (89.0)
2nd line 16 (9.7) 5(7.7) 11 (11.0)
Best tumor response <0.001
PR 44(26.7) 24(36.9) 20(20.0)
SD 76 (46.1) 40 (61.5) 36 (36.0)
PD 17(10.3) 0(0.0) 17 (17.0)
not evaluable’ 28 (16.9) 1(1.5) 27 (27.0)

Mean number of adverse events per cycle (SD)"

All grades 7.4(4.1) 5.1(1.2) 8.7 (4.6) <0.001

Grade land 2 6.3(3.2) 4.7(1.2) 7.2(3.5) <0.001

Grade 3 and 4 1.0 (1.4) 0.5 (0.4) 1.4 (1.7) <0.001
Comorbidity

Cardiovascular disease 71 (43.0) 25 (38.5) 46 (46.0) 0.421

COPD 25 (15.2) 7(10.8) 19 (18.0) 0.268

Diabetes 22(13.3) 5(7.7) 17 (17.0) 0.217

Data are expressed as numbers (%) unless stated otherwise.

"Not evaluable due to early progression/death or systemic deterioration.

" Distinct treatment or cancer-related adverse events according to CTCAE 4.0.

Abbreviations: CTSQ, Cancer Therapy Satisfaction Questionnaire; PR, partial response; SD, stable disease;
PD, progressive disease; ECOG, Eastern Cooperative Oncology Group; SD, standard deviation; N, number
of patients.
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Table 2. Adverse events in patients who completed the CTSQ (N=65)

Frequency (%)
Adverse event All grades Grade = 3
Treatment-related’
Any 69 (100) 32 (49)
Clinical
Fatigue 61 (94) 7(11)
Anemia 57 (88) 8(12)
Nausea 46 (71) 3(5)
Decreased appetite 44 (68) 2(3)
Taste alteration 37 (57) 0
Oral mucositis 33(51) 1(2)
Dry eyes/watering eyes 31(48) 0
Dry skin 29 (45) 0
Constipation 26 (40) 1(2)
Rash 19 (29) 0
Diarrhea 15(23) 1(2)
Vomiting 13(20) 0
Dizziness 13(20) 0
Alopecia 13(20) 0
Dysphagia 12 (18) 0
Dyspepsia 10 (15) 0
Pruritus 10 (15) 0
Abdominal bloating 9(14) 0
Weight loss 8(12) 0
Laboratory
Decreased white cell count 43 (66) 9(14)
Decreased neutrophil count 42 (65) 18(28)
Decreased thrombocyte count 33 (51) 6(9)
Alanine aminotransferase elevation 32 (49) 0
Aspartate aminotransferase elevation 25 (38) 0
Alkaline phosphatase elevation 22 (34) 0
Blood creatinine level elevation 15(23) 0

Listed are adverse events that are reported in at least 10% of the patients.
"Adverse events were scored as treatment-related if investigator defined relatedness as probably or defi-
nitely.

Erasmus University Rotterdam 20«/»9«.9
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Fig.2 A. Distribution of responses to two items of the SWT domain across patients with a deterioration,
no change and improvement of the facet score (global Qol/general health) of the WHOQOL-BREF using
minimal clinical important differences. B. Distribution of responses to two items of the SWT domain across
patients with more (= 14) or less (< 14) clinical adverse events.
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'Distribution of answers to this item was significantly different between patients with no change and an
improvement of QoL (P =0.010).
Abbreviations: AE, adverse event; QoL, Quality of Life.

(71.2+17.1) or a deterioration (75.8+9.5). The SWT domain scores did not differ between
groups across the WHOQOL-BREF domains. No significantly different SWT domain scores
were found between groups based on EORTC QLQ C-30 global Health Status/QoL scale and
the other scales (Supplemental Table A2). Likewise, the SWT scores did not differ across
QoL groups between the 2™ and 4™ chemotherapy cycle assessed with the WHOQOL-BREF
and EORTC QLQ-C30 respectively (Supplemental Table A3 and A4). The explained variance
of (HR)QoL after chemotherapy by SWT ranged from 0.002 (Cognitive scale) to 0.170 (global
Health Status/QoL scale) using the EORTC QLQ C-30 and from 0.009 (social relationships)
to 0.125 (psychological health) assessed with the WHOQOL-BREF (Table 4).

If we restricted all above mentioned analyses to patients with first-line treatment, no
significantly different results were found (data not shown).

Erasmus University Rotterdam
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Table 3. Mean SWT domain scores across groups regarding change in WHOQOL-BREF facet and domain
scores between baseline and after 4th cycle of pemetrexed treatment (N=62)

Mean change

WHOQOL-BREF facet/ in facet/ Domain score
domains A QoL group N (%) domain scores' SWT P-value’

Deterioration 17(27) -2.1(1.1) 75.8 (9.5)
g;’:lrt":l QoL/general No change 14 (23) 0.0 (0.0) 71.2(17.1) 0.008

Improvement 31 (50) 1.7(0.9) 84.1(10.5)

Deterioration 16 (26) -4.2 (2.6) 76.3(15.9)

No change 24 (39) 0.0 (0.7) 78.1(13.1) 0.455
Physical health

Improvement 20 (32) 3.7(2.1) 82.0(10.9)

Missing 2(3)

Deterioration 26 (42) -3.0(1.6) 78.0(12.7)

No change 25 (40) 0.0(0.5) 79.2 (14.5) 0.853
Psychological health

Improvement 10 (16) 2.7(1.3) 80.0(11.8)

Missing 1(2)

Deterioration 29 (47) -3.2(2.3) 78.6 (13.0)

No change 17 (27) 0.0(0.2) 75.6 (15.1) 0.309
Social relationships

Improvement 15 (24) 2.2(1.8) 82.9(10.6)

Missing 1(2)

Deterioration 18 (29) -2.4(1.2) 81.3(9.8)

No change 28 (45) -0.1(0.8) 76.0 (15.4) 0.428
Environment

Improvement 14 (23) 2.8(1.3) 82.1(11.2)

Missing 2(3)

Data are expressed as means (SD).

tMinimal clinical important differences were used to determine deterioration, no change and improvement
of QoL per domain/facet.

*Distributions of SWT scores across change in QoL groups were compared using the Kruskal-Wallis test.
Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF; SWT, satisfaction with ther-
apy; SD, standard deviation; N, number of patients.

Factors associated with satisfaction with therapy

Results of the regression analyses performed in patients treated with first-line platinum-
based pemetrexed treatment (N=60) with the SWT domain score as dependent variable
and patient and treatment-related factors as independent variables are shown in Table
5. In the univariable analyses patients’ age (P = 0.042), tumor response (P = 0.014), sex
(P =0.048) and the domain score FSE (P = 0.004) were significantly related to SWT. In the
multivariable analysis (R* = 32.6%), only age (B = 0.43; 95% Cl 0.05-0.82), FSE ( = 0.17;
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95% Cl 0.06-0.29) and tumor response (3 = 7.93; 95% Cl 1.64-14.22) showed independent
relations with SWT. No associations were found between SWT and the frequency of grade
1/2 or grade 3/4 AEs. Similarly, recent AEs (within four weeks before completion of CTSQ)
and clinical AEs were not related with SWT (data not shown).

Table 4. QoL scores after 4 cycles of chemotherapy and its explained variance by SWT domain score
of the CTSQ

WHOQOL-BREF EORTC QLQ-C30

Facet/domains N Mean(SD) p R*  Scales N Mean(SD) p R?
Overall QoL/ 65 6.3(1.6) 0.203 0.041 Global Health Status/QoL 63 58.6(23.8) 0.412 0.170
general health

Physical health 63 13.7(3.0) 0.240 0.058 Physical functioning 65 65.7(21.8) 0.279 0.078
Psychological health 64 14.2(2.2) 0.354 0.125 Role functioning 65 54.9(33.6) 0.155 0.024
Social relationships 64 15.5(2.5) 0.094 0.009 Emotional functioning 64 76.0(21.5) 0.191 0.036
Environment 63 16.2(2.1) 0.179 0.032 Cognitive functioning 64 78.1(23.9) -0.042 0.002

)

Social functioning 63 75.4(26.8) 0.128 0.016

p is the Pearson’s correlation coefficient between the SWT domain score and the QoL score.

Abbreviations: SWT, satisfaction with therapy; WHOQOL-BREF, World Health Organization Quality of Life-
BREF; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Ques-
tionnaire-Core 30; QoL, Quality of Life; SD, standard deviation; N, number of patients; R?, explained variance

Table 5. Linear regression analyses of factors associated with satisfaction with therapy (N=60)

Univariable analysis Multivariable analysis
B coefficient P-value B coefficient’ P-value
(95% Cl) (95% Cl)
Age 0.51(0.10,0.93) 0.042 0.43(0.05, 0.82) 0.028
Sex
female vs. male -6.74 (-13.42,-0.06) 0.048 -3.90 (-9.98, 2.17) 0.203
ECOG performance score
0vs.=1 -1.61(-9.14, 5.92) 0.670
Tumor response (4th cycle)
PR vs. SD or PD -8.94 (-15.99, -1.90) 0.014 7.93 (1.64, 14.22) 0.014
No. of grade 1/2 AEs' -0.13 (-0.86, 0.60) 0.731
No. of grade 3/4 AEs' 1.27 (-0.77, 3.30) 0.217
FSE domain score 0.19 (0.06, 0.32) 0.004 0.17 (0.06, 0.29) 0.005

"Adjusted for all factors statistically significant p <0.05 in the univariable model.

'Cancer or treatment related adverse events during total treatment period.

Abbreviations: 3, standardized beta; ECOG, Eastern Cooperative Oncology Group; N, number of patients;
PR, partial response; SD, stable disease; PD, progressive disease; QoL, quality of life; AE, adverse event; FSE,
feelings about side effects.
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Treatment satisfaction and Quality of Life
DISCUSSION

As shared decision making becomes increasingly important nowadays, the need for
clinically useful patient reported outcomes increases likewise. It has been recently dem-
onstrated that shared decisions were positively associated with a higher patient-reported
quality of care [23], which may be particularly important in cancer patients with poor
prognosis. Therefore, our objective was to assess the value of patient reported SWT along-
side widely accepted clinical outcomes of therapy. To our knowledge, this is the first study
to have extensively assessed and characterized patients’ satisfaction with chemotherapy.

Our results propose that SWT covers different aspects of patient-centered and reported
impact of treatment effects than QoL and adverse events and therefore SWT could be
useful in decision making, as it offers important supplementary information from a
patients’ perspective. SWT described < 10% of the variance of the functional scales and
domains from both (HR)QoL questionnaires, except for global Health Status/QoL (17%)
and the psychological domain (13%). Accordingly, our group [18] already suggested the
additional informative value of patients’ SWT as the different aspects of (HR)QoL showed
a low correlation (<0.3) to items of the CTSQ. Although symptomatic adverse events may
substantially contribute to QoL in NSCLC [5], the frequency of (severe) treatment and
cancer-related adverse events was not associated with treatment satisfaction. However,
patients with better feelings about these side effects appeared to be more content with
therapy. Therefore, patients’ education about and management of adverse events may
have added value in maintaining patients’ well-being during chemotherapy, ultimately
resulting in higher treatment satisfaction.

In our study, >80% of the patients valued pemetrexed and platinum-based chemother-
apy as worth taking and would probably or definitely decide to take the chemotherapy
again regardless of the presence of chemotherapy-related adverse events or deterioration
in QoL. As ~75% of the patients correctly expected no or unlikely cancer cure, expressed
satisfaction with therapy in our study is not solely a reflection of inaccurate expectations.
Previous studies evaluating treatment preferences in a variety of oncological populations
have reported that patients value even small benefits greatly and judge toxicity as less
important [10,24]. More recently, Peeters et al. [12] and Pacchiana et al. [25] assessed
patients’ perceptions on future maintenance treatment for advanced NSCLC and they
showed a generally favorable attitude towards treatment continuation at foresight, even
if the expected gain of overall survival would be minimal. In agreement with our findings,
mild-to-moderate side effects would be accepted by most patients [12]. Blinman et al [10]
noticed that smaller benefits were judged sufficient for metastatic compared to locally ad-
vanced NSCLC. Furthermore, pemetrexed has been shown to be associated with relatively
mild toxicity profiles and is generally well tolerated [3,26]. In our study population, these
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considerations may have contributed to the highly valued merits of treatment despite side
effects and the large willingness to undergo treatment again at hindsight.

Older patients showed a higher treatment satisfaction than younger patients, which
offers no support to restrained prescription of pemetrexed and platinum-based chemo-
therapy in the elderly. Although recent studies have shown that palliative platinum-based
doublet treatments result in improved survival rates comparable to younger patients,
they often receive no chemotherapy or only single-agent regimens resulting in risk of un-
dertreatment [27-29]. However, adequate information about other important treatment
outcomes as toxicity, symptom relief and costs are scarce. In general, younger patients are
more socially active compared to elderly. Moreover, it is commonly accepted that senes-
cence is associated with an increased risk of morbidity and mortality. Therefore, higher
hopes and demands of chemotherapy and worse coping with a shorter life expectancy
may explain the finding in our study that younger patients are less easily satisfied with
treatment.

Importantly, patients in our study represent a real-life study population, which signifi-
cantly differs from populations generally included in clinical trials. Many patients in our
population had (multiple) comorbidities, which occurs more frequently in unselected
cancer populations [30]. However, this is in contrast to earlier clinical trials where patients
with significant comorbidities or organ dysfunction were excluded from enrolment [3,31].
Additionally, higher median age and the inclusion of patients with a high (= 2) ECOG per-
formance score compared to previous clinical trials could have led to lower tolerability of
treatment and higher number of (severe) adverse events. Grutters et al. already showed
that (even mild) adverse events might negatively influence QoL outcomes [5].

A major limitation of our study is imposed by the study design, which prevented us
to evaluate treatment satisfaction (and its relation with change of QoL) in patients who
did not complete the full treatment of four cycles chemotherapy. Therefore, our results
were obtained in a group of patients who had a good performance score and who mainly
established disease stabilization. These factors could have led to an overestimation of the
level of treatment satisfaction and underestimation of the associations between SWT with
QoL and (feelings about) adverse events and between treatment response and SWT. In
future research, we would recommend to assess SWT earlier during therapy to increase
knowledge with respect to treatment satisfaction in patients with clinically important
toxicities, poor treatment response and worse QoL. Finally, we cannot exclude the pos-
sibility of unmeasured false hope and social desirability bias in our results. Since patients
completed the questionnaires by self-report and the questionnaires were collected by
their care providers, it is possible patients responded with greater optimism than they
actually felt.
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CONCLUSION

In conclusion, the CTSQ is a useful tool to extensively assess SWT in research as well as in
daily clinical decision making. The results of this study justify further exploration of SWT
in patients with advanced NSCLC treated with chemotherapy. In shared decision making
on palliative treatment, knowledge about patients’ treatment satisfaction may provide
important supplementary information besides patients’ QoL and treatment toxicities.
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SUPPLEMENTAL TABLES
Table Al. Reasons for non-completion of questionnaires by patients who started chemotherapy
baseline 2™ cycle (day 7-14) 4" cycle (day 14-21)
N=165 N=141 N=89
EORTC QLQ-C30 EORTC QLQ-C30 WHOQOL-  EORTC QLQ-C30 WHOQOL-
WHOQOL-BREF BREF BREF
CTSQ
Non-completion, total 24 (14.5) 31(21.9) 24 (27.0)
Not able to read Dutch 1(0.6) 1(0.7) 1(1.1)
Physical disabilities 3(1.8) 1(0.7) 1(1.1)
Poor condition 8(4.2) 6(4.3) 2(2.2)
Mental burden 7(4.2) 4(2.8) 4 (4.5)
Stop study, death N/A 3(2.1) 1(1.1)
Stop study, PD N/A 3(2.1) 1(1.1)
Stop study, toxicity N/A 1(0.7) 0
Logistic failure 5(3.0) 10 (7.1) 10(11.2)
Unknown 1(0.6) 2(1.4) 4(4.5)

Data are expressed as frequencies (percentage). Abbreviations: EORTC QLQ-C30, European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; WHOQOL-BREF, World Health
Organization Quality of Life-BREF; CTSQ, Cancer Therapy Satisfaction Questionnaire; PD, progressive dis-
ease; N/A, not applicable
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Table A2. CTSQ domains in relation with change in EORTC QLQ C-30 QoL and functional scale scores
between before and after treatment with pemetrexed (N=63)

EORTCQLQC-30 A QoL group N (%) Mean change in Domain score P-value’
scales scale score’ SWT
Global Health Deterioration 21(33) -24.6 (24.4) 78.4(13.2) 0.801
Status/Qol No change 11(17) -0.76 (24.6) 77.3(14.8)
Improvement 31 (49) 13.9(22.5) 80.0(12.5)
Physical Deterioration 36 (57) -23.3(17.0) 76.6 (14.5) 0.346
functioning No change 6(10) 0.0 (0.0) 83.8(8.6)
Improvement 21(33) 20.3(17.8) 81.8(10.5)
Role functioning Deterioration 33(52) -38.9(120.2) 78.7 (12.4) 0.965
No change 9(14) 0.0 (0.0) 77.0(20.0)
Improvement 21(33) 41.3(22.7) 80.4 (10.6)
Emotional Deterioration 21(33) -22.4(18.2) 77.9 (14.5) 0.818
functioning No change 8(13) 0.0 (0.0) 79.9 (19.6)
Improvement 32(51) 22.4(18.3) 79.2 (10.6)
Missing 2(3)
Cognitive Deterioration 21(33) -29.4 (22.3) 76.0 (13.9) 0.441
functioning No change 28 (45) 0.0 (0.0) 80.4 (11.6)
Improvement 12 (19) 25.0 (16.7) 80.1(15.4)
Missing 2(3)
Social functioning  Deterioration 21(33) -30.2 (25.6) 78.5(13.1) 0.904
No change 19 (31) 0.0 (0.0) 78.2 (15.0)
Improvement 20 (32) 33.3(18.7) 80.0(12.1)
Missing 3(5)

Data are expressed as means (SD).

"Minimal clinical important difference=5, > 5 in positive or negative direction were considered as having an
improvement or deterioration in QoL respectively

*Distributions of data across groups were compared using the Kruskal-Wallis test.

Abbreviations: EORTC QLQ-C30; European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-Core 30; SD, standard deviation; N, number of patients; QoL, Quality of Life; SWT, satis-
faction with therapy.
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Table A3. CTSQ domains in relation with change in WHOQOL-BREF QoL and domain scores between
2" and 4™ cycle of chemotherapy (after treatment) with pemetrexed (N=55)

Mean change

WHOQOL-BREF in overall QoL/ Domain score
facet/domains A QoL group N (%) domain score' SWT P-value”
Deterioration 15(27) -2.2(1.2) 78.1(15.0)
Overall QoL/
No ch 16 (2 . . 76.1(12.4 2
general health o change 6(29) 0.0 (0.0) 6.1( ) 0.230
Improvement 24 (44) 1.8(0.9) 83.2(9.8)
Deterioration 15 (27) -3.6 (1.8) 78.5(15.3)
Physical health No change 22 (40) 0.0(0.7) 79.2 (11.3) 0.883
Improvement 16 (29) 3.0(1.1) 81.7(11.7)
Missing 2(4)
Deterioration 20 (36) -2.4(1.2) 75.0 (12.1)
Psychological
h?;ftho ogica No change 20 (36) 0.1(0.6) 81.8(13.8) 0.132
Improvement 14 (25) 2.3(0.7) 83.2(9.0)
Missing 1(2)
Deterioration 22 (40) -2.6(2.2) 81.1(11.0)
Social relationships No change 15(27) 0.0(0.2) 75.7 (12.5) 0.404
Improvement 17(31) 2.1(0.9) 81.1(14.0)
Missing 1(2)
Environment Deterioration 13(24) -2.8(1.1) 81.8(10.2) 0.847
No change 31 (56) 0.0 (0.6) 79.6 (13.1)
Improvement 9(16) 1.9(0.6) 78.2(13.5)
Missing 2(4)

Data are expressed as means (SD).

"Minimal clinical important differences were used to determine deterioration, no change and improvement
of QoL per domain/facet.

"Distributions of data across groups were compared using the Kruskal-Wallis test.

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF; QoL, Quality of Life; SD,
standard deviation; N, number of patients; SWT, satisfaction with therapy.
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Table A4. CTSQ domains in relation with change in EORTC QLQ C-30 QoL and functional domain scores

between 2™ and 4"cycle of chemotherapy (after treatment) with pemetrexed (N=60)

EORTC QLQ C-30

Mean change in scale

Domain score

scales A QoL group N (%) score’ SWT P-value’
Deterioration 21(35) -26.2 (15.0) 78.2(11.9)
Global Health No change 11(18) 0.0 (0.0) 86.0 (11.8) 0.191
Status/QoL g o ’ ’ '
Improvement 21(35) 18.3(13.3) 78.1(12.9)
Missing 7(12)
Deterioration 29 (48) -20.2 (16.2) 76.9 (15.7)
Physical
ysiea No change 12 (20) 0.0 (0.0) 81.3(7.2) 0.855
functioning
Improvement 20(33) 21.0(11.9) 81.4(11.6)
Deterioration 26 (43) -32.7 (16.0) 78.9 (12.8)
Role functioning No change 19(32) 0.0 (0.0) 89.1(13.4) 0.980
Improvement 15 (25) 36.7 (16.9) 80.2 (14.1)
Deterioration 21(35) -22.2(14.8) 77.9 (14.8)
Emotional
motiona No change 15 (25) 0.0 (0.0) 78.3 (10.0) 0.699
functioning
Improvement 18 (30) 15.7(7.5) 82.7(11.2)
Missing 6(10)
Deterioration 19 (32) -26.3(12.8) 77.6 (14.4)
Cogn!tlv‘? No change 21(35) 0.0 (0.0) 79.6 (10.8) 0.670
functioning
Improvement 14 (23) 26.2(12.6) 82.4(12.2)
Missing 6(10)
Deterioration 20(33) -30.0 (23.3) 77.3(14.3)
Social functioning  No change 17 (28) 0.0 (0.0) 80.2 (11.7) 0.807
Improvement 16 (27) 34.4 (15.5) 82.4(10.9)
Missing 7(12)

Data are expressed as means (SD).

'Minimum clinical important difference = 5, > 5 in positive or negative direction was considered as having
an improvement or deterioration in QoL, respectively.
"Distributions of data across groups were compared using the Kruskal-Wallis test.
Abbreviations: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-Core 30; SD, standard deviation; N, number of patients; QoL, Quality of Life; SWT, satis-
faction with therapy.
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