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Simple Summary: For patients receiving therapy with curative or palliative intent for a thoracic
malignancy, prediction of how the quality of life evolves once therapy starts remains challenging.
The role of health assessments by the patient instead of the physician herein is ill-defined. We show
that patients with thoracic malignancies treated with curative intent experience a worsening of their
health in the first year, whereas those receiving palliative anti-cancer therapy do not. Health scores
reported by the patient are multidimensional, but can now be condensed into a summary score.
Health, one year after the start of therapy, can partly be predicted by the baseline health summary
score as determined by the patient, the comorbidity burden, and the therapeutic strategy. Our data,
therefore, support the assessment of the health by the patients rather than by the physician as it
provides useful predictive information for the health one year after the start of the cancer therapy.

Abstract: Background: For patients receiving therapy with curative or palliative intent for a thoracic
malignancy, prediction of quality of life (QOL), once therapy starts, remains challenging. The role of
health assessments by the patient instead of the doctor herein remains ill-defined. Aims: To assess the
evolution of QOL in patients with thoracic malignancies treated with curative and palliative intent,
respectively. To identify factors that determine QOL one year after the start of cancer therapy. To
identify factors that affect survival. Methods: We prospectively included consecutive patients with a
thoracic malignancy who were starting anti-cancer therapy and measured QOL with QLQ-C30 before
the start of therapy, and thereafter at regular intervals for up to 12 months. A multivariate regression
analysis of the global health score (GHS) and QOL summary scores (QSS) one year after the start of
therapy was conducted. A proportional hazards Cox regression was conducted to investigate the
effects of case-mix variables on survival. Results: Of 587 new patients, 375 started different forms of
therapy. Most had non-small cell lung cancer (1 = 298), 35 had small cell lung cancer, and 42 had other
thoracic malignancies or were diagnosed on imaging alone. There were 203 who went for a curative
intent and 172 for a palliative intent strategy. The WHO score of 0-1 was more prevalent in the former
group (p = 0.02), and comorbidities were equally distributed. At baseline, all QOL indices were better
in the curative group (p < 0.05). The curative group was characterized by a significant worsening
of GHS and QSS (p < 0.05). The palliative group was characterized by an improvement in GHS and
emotional health (p < 0.05), while other dimensions of functioning remained stable. GHS at 12 months
was estimated in a multivariate linear regression model (R? = 0.23—p < 0.001) based on baseline GHS,
QSS, and comorbidity burden. QSS at 12 months was estimated (R? = 0.31—p < 0.001) by baseline
QSS and therapeutic intent strategy (curative vs. palliative). The prognostic factors for overall
survival were the type of therapy (curative vs. palliative intent, p < 0.001) and occurrence of early
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toxicity-related hospitalization (grade > 3, p = 0.001). Conclusion: Patients with thoracic malignancies
treated with curative intent experience a worsening of their QOL in the first year, whereas those
receiving palliative anti-cancer therapy do not. QOL one year after the start of therapy depends on
the baseline health scores as determined by the patient, comorbidity burden, and therapeutic strategy.
Survival depends on therapeutic strategy and early hospitalization due to toxicity.

Keywords: lung cancer; value-based health care; quality of life; QLQ-C30 questionnaire; quality
of life summary score; global health score; WHO performance score; thoracic neoplasms; curative
therapy; palliative therapy

1. Introduction

The decision to consider anti-cancer therapy for patients with thoracic malignancies is
based on the integration of many objective and subjective factors [1,2]. Typically, tumor
type and its molecular characteristics, stage and related therapeutic strategy (palliative vs.
curative), comorbidity burden, and the World Health Organization (WHO) score are identi-
fied as prognostic factors for thoracic malignancies and guide treatment allocation [3-5].
The treating physician estimates these factors. Other factors such as social context and
expectations of the patient and his/her close ones and the health status as assessed by the
patient are—though more difficult to handle—also of potential importance.

When a patient faces the diagnosis and treatment of a thoracic malignancy, uncertainty
prevails about the impact on his/her future quality of life (QOL). The most common tool
to assess the patient’s condition or health status to tolerate therapies is the performance
score, according to the WHO or Karnofsky score [6]. This is easy to use and has repeatedly
shown prognostic value [7]. However, as a categorical variable, the WHO score is not
very balanced and ignores the input of the patient. Only a moderate level of agreement
between the healthcare provider and lung cancer patient recorded health status exists,
with the former systematically granting better scores [8-10]. This makes the performance
score potentially less accurate in describing health and, more importantly, in predicting its
evolution upon cancer therapy.

The QLQ-C30 is a patient-reported assessment of health. It can be deployed at baseline,
but also to monitor the evolution after starting therapy. It encompasses a global health
score (GHS), five functional and nine symptom scores, the latter two summarized in a QOL-
Summary Score (QSS) [11]. With the QSS ranging from 0 to 100, a higher score denoting a
better QOL, it holds the promise as a valuable and better-balanced tool compared to the
performance score. The question thus arises whether it is of added value for the care of
patients with thoracic cancers, especially to monitor the health status, but also as a covariate
to predict future health status.

Therefore, we prospectively evaluated the health status during either curative or
palliative therapy in a large group of patients presenting with thoracic malignancy. We
document the QOL encompassing GHS and QSS, but also the different dimensions of the
latter. We analyzed if GHS and QSS codetermine survival in addition to other patient vari-
ables, including comorbidity burden, performance status, therapeutic strategy, unforeseen
therapy-related hospitalization, and age. Finally, we deploy a multivariable regression
model to unveil which factors determine the QOL 12 months after therapy start and analyze
if baseline GHS and QSS harbor valuable information for treatment allocation.

2. Materials and Methods
2.1. Population Selection

Patients in whom a primary thoracic malignancy (lung cancer, mesothelioma, neuro-
endocrine tumors) was diagnosed and who were amenable to anti-cancer therapy in the
department of pulmonary medicine and thoracic oncology of Onze-Lieve-Vrouw Hospital
Aalst-Belgium were eligible for this prospective study. Patients had to give written informed



Cancers 2023, 15, 3821

3of 14

consent for the current study before the start of the therapy. This prospective single-center
academic study was registered and approved by the local ethics committee of OLV-Aalst
Hospital in Belgium (registry nr 2017 /101-Belgian Registration nr B126201734031).

2.2. Acquisition of Data

Baseline clinical data (sex, age, body mass index (BMI), smoking status, performance
score, comorbidities, cancer subtype, TNM-8 stage, and therapy characteristics) were col-
lected from the electronic medical file by the oncology nurse. Comorbidities were assessed
using the modified Self-reported Comorbidity Questionnaire [12,13]. The patient indicated
the presence or absence of the 12 items. If necessary, the data nurse completed these based
on the available medical history. We defined two anti-cancer therapy intents: curative and
palliative. Patients going for either (i) primary thoracic surgery (w/wo adjuvant therapies),
(if) primary radical thoracic radiation therapy, or (iii) combined modality curative therapies
(based on any combination of chemotherapy with either radiotherapy and/or surgery
w/wo adjuvant therapies) were included in the group with curative intent. The group
with palliative intent encompassed patients scheduled for either palliative chemotherapy,
targeted therapy, immunotherapy, palliative radiation therapy, or any combination of these.
Severe complications were defined as unforeseen hospitalizations related to the therapy.
Common Terminology Criteria for Adverse Events (CTCAE v5.0) toxicity characteristics
were used to define Grade 3—4 toxicities of systemic and radiation therapy. The presence
or absence of hospitalization due to therapy toxicity within 3 months after therapy start
defined this variable.

Tumor responses were assessed by chest CT every 2-3 months in the first year or
whenever there was a clinical need. Survival characteristics were estimated with the
Kaplan-Meier and log-rank (Mantel-Cox) methods, the latter for multivariable analysis.
The date of pathological diagnosis was the start date (or the date of the multidisciplinary
board where a diagnosis was assigned in case pathology was not available) to estimate
follow-up until progression or death (in months). To ensure data maturity, we followed
all patients for at least 18 months after the start of therapy. A data lock was set on 31
January 2023.

2.3. Patient-Reported Outcomes (PROs)

Questionnaires to gauge the quality of health were available for the patients in the
days before a consultation in the thoracic oncology clinic was foreseen. The patient was
asked to complete it on his/her cell phone or home computer. Otherwise, a paramedical
team member offered the questionnaire on a tablet just prior to the patient’s visit to the
thoracic oncologist. The patient completed the questionnaire either alone or assisted by
family members or a paramedic whenever needed. When patients had progressive disease
or were too weak to continue PROs, the recording was discontinued. We selected the
generic QOL Questionnaire Core 30 (QLQ-C30, version 3.0, available at https://qol.eortc.
org/questionnaire/eortc-qlg-c30/, accessed on 14 November 2017) as a validated tool to
measure subjective health outcomes. It encompasses (i) global QOL, (ii) functional scores
(FS), and (iii) symptom scores (SS) [13]:

e  Global QOL is estimated by global health score (GHS) and is based on two questions
(score range 1-7). A higher GHS (range 0-100) means a better global QOL;

e The FS is composed of five domains, each with a 4-point score range: (a) physical,
(b) role, (c) emotional, (d) cognitive, and (e) social functioning. These FSs are estimated
by two questions per status, except physical functioning, which is assessed by five
questions. A higher calculated FS score means a better status (range 0-100);

e The SS measures cancer-specific symptoms by 1 or 2 questions on a 4-point score
scale. The higher the calculated symptom score (range 0-100), the more complaints
the patient has.

The FS and SS (except financial burden) were combined into a quality of life summary
score (QSS) by averaging, but after reversing the symptom scores so a higher score means
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a lower symptom burden [11]. Compliance was calculated as a ratio of the number of
patients that completed the questionnaires over the number of survivors at the time point
it needed to be completed. QOL questionnaires were completed in the first year of this
project and offered at baseline, three, six, and twelve months only to those patients going
for curative therapy. Thereafter, the QOL questionnaires were offered to all and with two
additional assessments at 6 weeks and 9 months. As a consequence, a difference exists
between the population size (n = 375) and the number of health measurements available at
baseline (n = 303). We calculated the changes versus baseline measurement to document
the evolution of the QOL scores. Changes of 10 points or greater have been accepted as
clinically meaningful; however, differences as low as 4 points have been reported to be
relevant in lung cancer trials [14,15]. We based our conclusions on those differences that
reached significance after statistical testing.

2.4. Statistical Analysis

Data were analyzed with SPSS 28.0 (IBM Corp. Released 2021. IBM SPSS Statistics
for Windows, Version 28.0. IBM Corp: Armonk, NY, USA). Continuous variables are
presented as means =+ standard error of means (SEM) unless otherwise indicated. The
distribution of categorical variables is presented as counts and as a percentage of the
selected population. Baseline health scores were compared with unpaired t-tests between
the curative and palliative groups. Proportions were compared using the x?-test. The
evolution of health scores over time was estimated by calculation of the difference at
each time point versus baseline and compared with paired ¢-tests (with the exclusion of
cases analysis by analysis when missing values occurred) with Bonferroni adjustment.
For the multivariable regression models of GHS and QSS at 12 months, the assumptions
of normality, linearity, homoscedasticity, and absence of collinearity were tested. For
the detection of the prognostic variables, a Cox regression analysis for survival was run
with both continuous and (transformed) bivariate parameters. We did not perform data
imputation to handle missing data. A two-sided significance level at p < 0.05 was taken for
all tests.

3. Results
3.1. Patient Characteristics

From January 2018 until April 2021, 587 new patients were diagnosed with a thoracic
malignancy (Figure 1, consort diagram). Of these, 212 (36%) did not enter the health
quality project: 153 (26%) were too frail to start any oncology therapy and received only
supportive care, 59 (10%) were not included because of various reasons (therapy in another
center, absence of informed consent or therapy start before a baseline measurement was
conducted). So, 375 newly diagnosed patients starting either curative (1 = 203) or palliative
cancer therapy (n = 172) were included.

The majority had non-small cell lung cancer (NSCLC, n = 298, 80%) or small cell lung
cancer (SCLC, n = 35, 9%), although 42 had other thoracic malignancies (e.g., mesothelioma
or carcinoids; n = 14, 4%) or no formal pathological proof of malignancy (n = 28, 7%). Of the
107 patients with stage IV non-squamous lung carcinoma, molecular analysis was available
for 103 (96%) and showed EGFR mutations in 18 (17%), ALK-EMLA4 fusion in 1 (1%), and
BRAF in 3 (3%), while KRAS was found in 36 (35%).

Table 1 summarizes the characteristics of both therapy groups. The group treated with
curative intent was characterized by a higher BMI (p = 0.002) and a better performance
score with more patients in the WHO 0-1 (p = 0.02) as compared to those treated with
palliative intent. There were also more patients in whom no pathological confirmation
of lung cancer was obtained, despite going for curation (p < 0.001). This is explained
by a subgroup receiving curative radiation therapy in the absence of pathological proof
of malignancy. The comorbidity burden was equally distributed between both groups.
Patients going for curation (1 = 203) had stage I-III disease and were treated by surgery
w/wo adjuvant therapies (n = 69), primary radiotherapy (n = 62), or combined modality
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therapies (n = 72). Those starting palliative therapy (n = 172) were mainly stage IV patients,
although some (1 = 7) had stage III disease.

Assessed for eligibility
(n=587)
Excluded (n=212)
- To frail for therapy (n=153)
- Therapyin other center (n=10)
- Noinformed consent (n=49)
Included
(n=375)

I

' v

Therapy with curative intent
(n=203)
- Primary surgery w/wo adjuvant therapies (n=69)
- Primaryradiotherapy (n=62)
- Combined modality (n=72)

| Follow up survival, toxicities and QOL assessments |

! !

Outcomeindicator analyzed :
Survival/toxicity (n=203)
QOL assessments (n=191)

Therapy with palliative intent
(n=172)

Outcomeindicator analyzed :
Survival/toxicity (n=172)
QOL assessments (n=112)

Figure 1. Overview of the study population. With or without (w/wo).

Table 1. Study population and clinical case-mix variables. Data are presented as numbers (pro-
portions), and age is presented as median (range). The significance level refers to the comparison
between curative and palliative groups. Not Significant (N.S.).

All Curative Group Palliative Group

(n = 375) (n = 203) (n=172) Significance
Age, median (range) 68.0 (38.0-96.0) 69.0 (41.0-93.0) 67.5 (38.0-96.0) p=NS.
Sex, male 1 (%) 245 (65.3) 140 (69.0) 105 (61.0) p=N.S.
BMI, mean (SEM) 25.6 (0.3) 26.4 (0.4) 24.7 (0.3) p =0.002
WHO, n (%)
. 0-1 297 (79.2) 170 (83.7) 127 (73.8) p=0.02
. 23 78 (20.8) 33 (16.3) 45 (26.2)
Smoking, 1 (%)
s Active/Ex 324 (86.4) 180 (88.7) 144 (83.7) p=NS.
m Never 51 (13.6) 23 (11.3) 28 (16.3)
Cancer type, 1 (%)
s NSCLC 298 (79.5) 150 (73.9) 148 (86.0) <0.001
« SCLC 35(9.3) 17 (8.4) 18 (10.5) p<=
m  Other/No Pathol Proof 42 (11.2) 36 (17.7) 6 (3.5)
Comorbidities, 1 (%)
s 0-1 138 (36.8) 64 (31.5) 74 (43.0) NS
. 23 147 (39.2) 84 (41.4) 63 (36.6) p=>
. >4 90 (24.0) 55 (27.1) 35 (20.3)
Stage (clinical), n (%)
. 1 97 (25.9) 97 (47.8) -
w I 25 (6.7) 25 (12.3) - p <0.001
w I 88 (23.5) 81 (39.9) 7 (4.1)
. IV 165 (44.0) - 165 (95.9)
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3.2. Health Status as Reported by the Patient per Group

There were 303 patients in the QOL assessment database; 191 received curative therapy,
and 112 received palliative therapy (Figure 2). At baseline, compliance for completing
the QOL forms was 100%, while at 6 and 12 months, this was 90% and 93%, respectively.
Patients had a better quality of life before the start of therapy with curative intent as
compared to palliative therapy based on GHS and QSS (p < 0.05), but also on all individual
FS domains and SS, except dysphagia. A point biserial correlation was run to measure
the strength and direction of the association between the WHO category (0-1 and 2-3) vs.
both baseline GHS and QSS. The Pearson correlation was —0.22 (95%CI —0.33 to —0.11)
and —0.30 (95%CI —0.40 to —0.20), respectively (p < 0.001 for both); a higher WHO score
indicates a lower GHS or QSS at baseline.

BASELINE QUALITY OF HEALTH AS REPORTED BY THE CANCER PATIENTS
B Curative intent Palliative inten Mean (SEM) All Curative intent  Palliative intent  Significance
) : (n=303) (n=191) (n=112)
. 2 - 0 b : ‘ Summary score  76.5 (1.0) 81.0 (1.0) 68.6 (1.8) p <0.001
p i . ‘ Global health 59.5(L.3) 65.4 (1.4) 49.6 (2.4) p <0.001
' Physical F. 68.7 (1.5) 73.2 (1.8) 61.2 (2.6) p <0.001
Role F. 66.0(1.9) 743 (2.2) 51.9 (3.2) p <0.001
Emotional F. 69.1(1.4) 721 (1.7) 64.0(2.6) »=0.007
Cognitive F. §5.4(1.2) 88.1 (1.3) 80.8 (2.1) p=0.004
MRy closAL  pHYSICAL Colt EMOTIONAL COGNTIVE  SoCiAL Social F. 83.1(1.5) 88.1 (1.5) 74.4(2.9) »=0.001
SCORE MEALTH  FUNCTION FUNCTION FUNCTION FUNCTION FUNCTION
.\ \'ru‘m ” " .\ B Mean (SEM) All Curative intent Palliative intent  Significance
(n=303) (n=191) (n=112)
Fatigue 35.2 (1.7) 27.3(1.8) 48.6 (2.9) p < 0.001
Pain 24.6 (1.8) 15.7 (1.7) 39.9(3.5) p < 0.001
Dyspnea 35.5 (2.0) 325 (2.3) 40.8 (3.5) p = 0.047
: ¥ Cough 15.1 (L.5) 12.2 (1.7) 19.9(2.8) p=0.019
] * Nausea 6.4 (0.9) 4.3 (0.8) 10.0(1.8) p=0.005
I . I r Sleep disorder 32.5(2.0) 28.3(2.3) 39.6(34) p = 0.007
l [ | ' Appetite loss 21.7 (1.8) 14.7 (1.9) 33.6 (3.4) p < 0.001
ST e Dvsphagia 7.5 (L2) 73(L5) 77 (1.9) p=NS.

Figure 2. Baseline health status of patients. Data are presented as mean scores (+SEM). The signif-
icance level refers to the comparison of the health scores between curative and palliative groups.
In the first year of the project, health measurements were offered only to those going for curative
therapy, explaining the difference in health measurements (1 = 303) as compared to the total number
of patients included (n = 375). Not Significant (N.S.).

The evolution of the QOL over a one-year period after a cancer diagnosis is depicted
per group in Figure 3 and is further detailed in Table S1 (upper panel). The curative group
was characterized by an immediate and persistent significant deterioration in GHS and
QSS (p < 0.05 vs. baseline at all time points, except for GHS at 9 months after Bonferroni’s
adjustment). All FS except emotional functioning worsened from 6 weeks onwards and did
not recover to the baseline value (p < 0.05 for all time points, except for role functioning at
9 months). For symptom burden (see Table S1, lower panel), a persistent increase in fatigue
and pain was seen. Loss of appetite was found only at 6 weeks, but not thereafter. In this
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group, there was no indication of improvement for any of the dimensions measured at any

time point.
Quality of Life Summary Score Global Health Score
10
—@— curative intent Palliative intent
8 20
6 *
a 15
2 10
0 ¢
5
2
4 0
6 6 wks 3m 6m n 12 m
-5
-8 * *
-10 10 * *
Role Functioning
5 15
10
0
-5
10
15
Social Functioning Cognitive Functioning
10 10
8
5 B
1
0 , \ : \ , 5
6 wks 3m 6m Im 12 m 0 M A M )
5 5 6 wks 3m 6m Im 12m
A
-10 -0
-8
-15 -10
Emotional Functioning Symptom Score: Pain
20 * *
. 15 * .
% *
15 * 10
* 5
10
4]
6 wks 3m em 9m 12m
5 -5
A w
0 i . . ,
6 wks \T———QT,#\T” 15
5 20
*

Figure 3. Evolution Quality of Life scores (QSS, GHS, FS, and pain). Curative is blue, and palliative
is yellow. Values are the difference as compared to the baseline value. Significant changes (p < 0.05)
are indicated with an asterisk. For further details, see Supplementary Table S1.
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The palliative group was characterized by a significant and persistent improvement
in the emotional functioning domain (p < 0.05 vs. baseline at all time points, except at
9 months), while GHS showed significant improvements only at 3 months. Sleep disorders
did improve significantly, as did pain, although not persistently.

3.3. Univariable and Multivariable Cox Regression Model to Predict Survival

Figure 4 shows the forest plot that identifies factors determining the survival of the co-
hort. The median overall survival of the group treated with curative intent was 48.3 months
(95% CI 39.2-57.3). In the group with palliative therapies, this was 10.3 months (95% CI
7.9-12.6) (Log-Rank p < 0.001). In univariate analysis, all considered variables reached sta-
tistical significance. In a multivariable Cox regression model, only the therapeutic strategy
(HR 2.90, 95% CI 2.07-4.07; p < 0.001) and the occurrence of severe non-hematologic toxicity
(HR 1.68, 95% CI 1.23-2.30; p = 0.001) were prognostic, while baseline QSS, GHS, WHO
performance, comorbidity burden, and age were not. A sensitivity analysis selected only
on patients with non-small cell lung cancer yielded similar results.

Cox Multiple Regression Analysis for Overall Survival HR 95%CI p-value
Age (1) s 1.01 0.99-1.03 p=N.S.
Grade ITI-IV toxicity (no vs yes) —o——i L.68 1.23-2.30 p=0.001
Therapy intent (curative vs palliative) R — 2.90 2.07-4.07 p<0.001
Number of comorbidities joi 1.10 0.99-1.20 p=NS.
ECOG category (0-1 vs 2-4) —o—1 1.18 0.81-1.72 p=N.JS.
Global health score QLQ-C30 o] 1.00 0.99-1.01 p=NS.
Summary score QLQ-C30 0.99 0.98-1.01 p=NS.

o 1 2 :

Survival Curves
Curative vs Palliative intent Hospitalisations vs no Hospitalisations for toxicity

Curative intent group 1.0/
Brouf —~No unforseen hospitalisations due to toxidity

alliative intent gro
A A No unforseen hospitalisations due to toxidity - censored
058 e BIOUE o Unforeseen hospitalisationsdue to toxidity - censored
€ z
£ ., £
2 hat £
L 0s ., g .
g et g0 "
=, Y Curative group 2 “oes. No unforeseen hospitalisations
[4 i 1 MOS: 483 m (95%C1 39.2-573) & Yoy, MOS : 33.02m (95%Cl 24.2-41.9)
2 - -
é 04 .- L
] Unforeseen hospi s:
é £ MOS : 16.0 m (95% 2.19.9)
3 02 Palliative group 3
i Broup 2 02
g MOS: 103m (95% C179-126)  E
v v
0o 00
a 0 10 60 0 20 0 0

months months

Figure 4. Cox Regression Analysis for survival. (Upper panel): Forest plot summarizing the Cox Re-
gression analysis deployed for the determination of those factors that contribute to overall survival. A
Hazard ratio above 1.0 means that (a higher) exposure to the continuous or bivariate variable increases
the risk of death. (Lower panel): Survival curves for therapy strategy (curative vs. palliative—left)
and for the presence or absence of unforeseen hospitalizations due to toxicity (right) analyzed by the
Kaplan-Meier method. MOS: median overall survival (months). Not Significant (N.S.).
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3.4. Multilinear Regression Model for GHS and QSS One Year after Diagnosis

We found that the baseline QSS (p < 0.001) and therapeutic strategy (p = 0.04) signif-
icantly contributed to the estimation of the QSS at 12 months. The WHO score, baseline
GHS, comorbidity burden, toxicity, and age did not (Figure 5 upper panel). For every
1-point higher baseline QSS, the QSS at 12 months increased by 0.5 points. The strength
of the model overall was moderate, with a regression coefficient of R = 0.56 (R2 = 0.31,

p <0.001).
QSS at 12 Months B-Value 95% CI Significance
Constant 35.08 18.28-51.89 p <0.001
QSS baseline (/100) 0.48 0.31-0.65 p <0.001
GHS baseline (/100) 0.04 -0.81-0.17 p=N.S.
WHO category (0-1 vs. 2-3) -3.68 -9.02-1.67 p=N.S.
Comorbidities (n°) -1.07 -2.29-0.16 p=N.S.
Therapy type (curative vs. palliative) 4.82 0.24-9.40 p=0.04
Severe toxicity (no-yes) -0.99 -5.17-3.19 p=N.S.
Age (yr) 0.05 -0.17-0.26 p=N.S.
R>=0.314
-
i
?
3
f%
GHS at 12 Months B-Value 95% CI Significance
Constant 37.02 14.11-59.93 p =0.002
QSS baseline (/100) 0.26 0.03-0.49 p=0.03
GHS baseline (/100) 0.21 0.04-0.38 p=0.02
WHO category (0-1 vs. 2-3) -5.20 -12.49-2.08 p=N.5.
Comorbidities (n°) -2.07 -3.73—0.40 p=0.02
Therapy type (curative vs. palliative) 3.90 -10.17-1.23 p=N.S.
Severe toxicity (no-yes) -4.47 -10.17-1.23 p=N.S.
Age (yr) -0.05 -0.34-0.24 p=N.S.
R*=0.230
. PR -
. . weman m)};)_//’/
; e ,._;.//'///
i ke
g’ N ’_, ////. . . .
g /;//7 ® s s w e
T U
/ .
’ : Unstandardized Fr!d:feﬂ Value )

Figure 5. Multivariable regression to predict QOL 12 months after therapy start. (Upper panel) QSS

at 12 months; (lower panel) GHS at 12 months. Not Significant (N.S.).
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For the estimation of GHS at 12 months (see Figure 5—lower panel), we found that
baseline QSS (p = 0.03), baseline GHS (p = 0.02), and the comorbidity burden (p = 0.02)
significantly contributed. The WHO score, therapeutic strategy, toxicity, or age did not.
For every 1-point higher baseline QSS and GHS, the GHS at 12 months increased by 0.3
and 0.2 points. Per extra comorbidity, the patient loses 2.1 GHS points after 12 months.
The strength of this model was weak, with a regression coefficient of R = 0.48 (R? = 0.23,
p <0.001).

4. Discussion

The most important conclusion from this study is that patients with a thoracic malig-
nancy who are treated with curative intent experience a solid and long-lasting decline in
QOL (represented by both GHS and QSS). This contrasts with observations for palliative
therapy in which patients indicate a stabilization and some improvements. The QOL after
one year strongly depends on the health status before starting therapy as assessed by the
patient rather than by the oncologist.

The aim of oncology care is to improve survival while preserving or even improving
the patients” QOL by making the correct therapeutic choices. What matters to the patient is
(i) if a cure is a realistic option and (ii) how QOL, in all its facets, will evolve upon engaging
in therapy. From the viewpoint of the patient, these outcomes matter [16] regardless
of the technical details about tumor type, molecular signature of the cancer, or even its
stage. Given the drawbacks of the performance score, the QLQ-C30 holds promise as an
interesting tool to assess the QOL based on the input of the patient. However, it is now
appreciated as a double-edged sword, on the one hand yielding a detailed and balanced
image of the patient’s QOL, but on the other hand, hard to implement and interpret because
of its multi-dimensionality. Here is where the development of the ‘summarizing’ QSS
comes in. With QSS, the analytic challenge because of multiple outcomes generated by the
QLQ-C30 and the risk of type I errors due to multiple testing are harnessed [11]. As such,
QSS next to GHS might be promising to gauge and monitor the QOL and health of patients
being treated for thoracic malignancies.

Our data give a sobering image of what happens when a patient with a thoracic
malignancy is treated with curative or palliative intent. In line with others, we document a
baseline difference in health status between both groups, with the former starting systemat-
ically better as compared to the latter [17]. The current study gives, in an unprecedented
way, an integrated image of what happens to both groups once cancer therapy has started.
The curative group shows an exclusively worsening of QOL over one year, based on both
GHS and QSS (including most of its dimensions). In a series of resected lung cancer, it was
described that surgery substantially reduced QOL across all dimensions except emotional
functioning [18]—a finding that parallels our observation in the curative group. In addition,
long-lasting deterioration of QOL after therapy with curative intent for patients with lung
cancer has been described for subgroups of patients with thoracic malignancies [17,19-25].
It was recently described that the prevalence of pain in patients with different cancer
types, including lung cancer, is disturbing [26,27]. Our data are in line with this finding,
and we learn that pain remains a major issue for the patient treated with curative intent.
Ongoing attention and improved educational programs on cancer pain management are
thus needed, in addition to the fact that thoracic oncologists should proactively probe for
this symptom. For patients agreeing to therapy with curative intent, our data might be
revealing. They suggest a role for rehab programs to counter the effects on physical health.
They also suggest a role for peer associations of patients treated with curative intent to cope
with the negative consequences of social isolation. Regardless of the stage of the disease,
it was shown that interventions promoting positive, constructive, and problem-oriented
strategies, especially in those with a lower quality of life at baseline [28] or at risk for mal-
nutrition [29], are helpful. One should, however, keep in mind our findings are based on a
grouping of several therapies encompassing surgery w/wo adjuvant therapies, radiation,
and multimodality therapy, all differently affecting QOL. Our data do not have the power
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to make a detailed difference between these. Furthermore, extrapolation beyond one year
is hazardous, as we collected QOL data until that time point only.

Analysis of the evolution of the QOL in the group being treated with palliative intent
gives another image. Here, we found mainly a stabilization and a few improvements in
the different QOL dimensions. The quality of health and symptom burden is worse at the
start of palliative intent therapy [30], making room for improvement larger. Assessment of
QOL in stage IV (lung) cancer patients has become standard in clinical trials over the past
years. In line with our data, these assessments often show stabilization or improvement of
health quality [31]. Patients in clinical trials are, however, highly selected and might be be
less representative of the real world. Our data encompass many combinations of systemic
treatment schemes with or without palliative radiation therapy or surgery. Differences
in the impact on QOL have been described, for example, between targeted therapy and
immunotherapy, both doing better than chemotherapy [31-33]. However, the overall
message remains that palliative therapy retains QOL in addition to yielding a gain in
survival. The role of early palliative care in this observation has been shown before [34]. All
patients in our study were followed by a multidisciplinary team that consisted of physicians
(including specialists with a certification in palliative care) and advanced-practice nurses.
Additional consultations with social workers, a dietitian, or a psychologist were offered
as soon as the diagnosis was made—regardless of the stage of the disease or the type of
therapy. Although we did not measure these visits, we presume that for patients in the
palliative setting, these were more frequent as compared to those in the curative setting.
It, therefore, seems reasonable to believe that those contacts also in our study might have
contributed to the well-being observed in the palliative care setting.

Cancer type, stage, smoking status, gender, and the WHO status are independent
prognostic factors for survival in lung cancer [35]. Although less intuitively, some data
indicated a role for the patient-reported health status at baseline in different groups of
(lung) cancer patients [36-42]. Recently, a prognostic role for the QSS has been suggested
for several cancer types [43], although lung cancer patients were not involved. We found
that in addition to therapeutic strategy, the occurrence of severe non-hematologic toxicity
causing unforeseen hospitalization was independently prognostic for survival. The patient
reported health status (based on GHS or QSS) was not, nor was performance score, age, or
comorbidity burden. Whether the heterogeneity of our study population encompassing
both palliative and curative strategies and different thoracic malignancies contributes to
this observation remains unknown.

Estimation of the QOL one year after the cancer diagnosis remains an intriguing
challenge, since it might be very informative for all stakeholders involved. Scarce attempts
in different cancer types can be found wherein baseline patient-reported outcomes are
evaluated to predict QOL one year after diagnosis [44,45]. For surgically treated lung
cancer, a recent report evaluated the role of a baseline QOL [21]. The authors found that in
addition to pre-surgery QOL status, other factors, including perioperative complications,
type of surgery, and age, were significant predictors of the QOL. Our series embraces both
palliative and curative patients, but the results confirm that the baseline QOL measurements
are valuable in the estimation of health one year after therapy starts. The impact of these
predictors is considerable since a 1-point change (range 0-100) in baseline QSS implicates
nearly 0.5 and 0.3-point change for QSS and GHS after one year, respectively. Remarkably,
the WHO performance score, age, and even toxicity were not contributive. Although
performance score correlates with GHS and QSS, its small range categorical nature probably
explains its failure to predict QOL.

The current analysis is based on a group of consecutive patients starting therapy for
mainly non-small cell and small cell lung cancer. We opted to perform the analysis on a
group of all thoracic malignancies so we obtain insights applicable to our case mix, but
one has to realize the external validity of our findings needs confirmation in larger groups.
In addition, we lumped together different therapeutic strategies into only a curative and
palliative group. Although this makes sense from the patient’s viewpoint, one should be
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aware that the obtained results would benefit from a more in-depth analysis—e.g., when
comparing the effects of targeted therapy vs. immunotherapy vs. chemotherapy [32,46,47]
or for surgery vs. radiation therapy [48]. In a recent review, it was shown that across
most studies, QOL remained stable after treatment with stereotactic radiation therapy,
but not after surgery [48]. Finally, we here focused on the role of the QSS because of its
comprehensive and analytical advantages. However, the inherent drawback is that details
available in the QLQ-C30 are no longer recognized. For example, the emergence of pain or
severe social deprivation in patients treated with curative intent needs targeting attention
to realize improvements in overall health scores. Whether recurrent measurements are of
added values remains debatable since we did observe at most time points similar trends
for the different QOL dimensions in the studied groups. This also supports the idea that
the baseline measurement of QOL is more important than a high number of follow-up
measurements, especially in non-clinical trial settings.

5. Conclusions

We found that patients with thoracic malignancies treated with curative intent are
characterized by a worsening of their QOL in the first year after the intervention, in contrast
to those receiving palliative therapy. QOL one year after diagnosis depends on the baseline
health scores as determined by the patient, so assessment of the QHS and QSS warrants
further evaluation in patients with thoracic malignancies.
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