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CHAPTER 1

GENERAL INTRODUCTION AND
OUTLINE OF THIS THESIS
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Encouraging results have been made in the past decades towards improving clinical
outcomes in cancer treatment.! Nowadays health related quality of life (HRQoL)
is recognized as an inseparable factor to account for along the cancer trajectory.
Sometimes the medical benefits might even be outweighed by the deleterious impact
on HRQoL. A cancer diagnosis and it’s treatment can severely impair an individual’s
HRQoL. Patients are often confronted with various symptoms and toxicities that are
associated with cancer diagnosis and treatment such as pain and fatigue, but also
physical, emotional, functional, social, and occupational dysfunction.># Previous
research has shown that HRQoL is significantly associated with survival.>% In addition,
lifestyle behaviors (e.g. smoking, alcohol use, dietary intake and physical activity) have
been shown to be associated with survival.’>'s In this thesis, the focus is on HRQoL in
head and neck cancer (HNC) patients. These patients have to cope with, in addition to
generic cancer-related symptoms, specific HNC symptoms, such as oral dysfunction,
and speech and swallowing dysfunction.’®2* This thesis addresses HRQoL in relation
to survivor and survivorship in people with head and neck cancer. In this chapter,
background information is provided on HNC and its treatment, HRQoL, and HNC
survivorship. The aims of this thesis are described and the outline of this thesis is
presented.

Head and neck cancer

Head and neck cancer (HNC) encompasses tumors in the upper respiratory or digestive
tract. The most common sites in the head and neck region are oral cavity, oropharynx,
hypopharynx or larynx. The main tumor histopathology is squamous cell carcinoma
which develops in the epithelial layer of the mucosal surfaces from the affected tumor
sites.? To date, HNC is the sixth leading type of cancer worldwide, with approximately
705.781 new cases and 358.144 deaths in 2018.24 In Europe and the United States, five
year survival rate has slightly improved over the past decades. In The Netherlands, five
year survival rate was 59% in 2015.25 Main risk factors for the development of HNC
are tobacco use and excessive alcohol consumption, which seem to have a synergistic
effect.?®?” The presence of the oncogenic human papilloma virus (HPV) infection
is another factor that is associated with an increased risk mainly for developing
oropharyngeal cancer and to a lesser extent oral carcinoma. 2% Male-female ratio of
HNC is approximately 1.5. The incidence in men tends to stabilize while the incidence
in women still increases due to increased tobacco consumption by females in the
1980s. Most newly diagnosed patients with HNC are over 45 years of age.26*
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Schematic representation of the head and neck region relevant for head and neck carcinomas.

Diagnosis and treatment

The first symptoms of a tumor in the head and neck region comprise mouth pain,
non-healing ulcers, dysphagia, hoarseness, swelling in the neck or referred otalgia. In
general, one third of the patients with HNC are diagnosed with an early stage (I and IT) of
disease, while two-third are diagnosed with advanced disease (IIT and IV).?3 Treatment
of patients with HNC is multidisciplinary and based on tumor site, TNM stage (the size
of the primary tumor (T), presence and number of regional lymph node metastasis
(N) and presence of distant metastasis (M)) and overall condition of the patient (i.e.
age or cognitive status).2#2 Treatment for patients with HNC often involves surgery,
radiotherapy, chemotherapy or a combination of these modalities. Patients with early
stage disease have small tumors confined to the primary site, without metastasis, and
are usually treated with single treatment modality (surgery or radiotherapy). Patients
with advanced disease have larger tumors and / or locally metastasized tumors.
In case of curative treatment, this mostly consists of a combination of surgery and
postoperative (chemo)radiotherapy or the concomitant application of chemotherapy
combined with locoregional radiotherapy. 262
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Heath-related quality of life

HRQoL is a multidimensional concept and encompasses physical, psychological and
social well-being and functioning.3° Patients with HNC may be confronted with specific
symptoms, such as oral dysfunction, swallowing and speech problems.!17:19-21:31-35
This may have a distinct impact on HRQoL. Previous studies in patients with HNC
showed that several domains of HRQoL, including general health, mental health,
physical function, appearance, employment and social functioning, decline during and
immediately after treatment, but often improve after 6 months."2°22 Previous research
also showed that HRQoL seems to stabilize from one year after treatment up to 5-year

follow up.’=2 However, late effects of HNC cancer and its treatment may also occur. 3
To provide individualized (supportive) care, monitoring HRQoL in a structured manner
in clinical research and practice is important. HRQoL is typically assessed by patient
reported outcome measures (PROMs).373¢ PROMs supplement clinician rated scores
and/or objective testing by revealing the impact of the disease and its treatment on
physical, psychological and general functioning of the patient.3* Wide1y-used PROMs
among patients with HNC are the European Organization for Research and Treatment
of Cancer, (EORTC) Quality of Life Questionnaires.3*4° The EORTC Quality of Life
Questionnaire (QLQ-C30) provide insight into patients’ global quality of life, health
related functioning (e.g. physical, emotional, social) and general cancer symptoms
(e.g. pain and fatigue).3>4 The EORTC Head and Neck Module (EORTC QLQ-HN35) is
tailored to HNC symptoms such as problems with swallowing and speech.4! Recently,
this PROM was updated and extended into the EORTC QLQ-HN43.4

HRQoL in relation to survival

Interestingly the course of HRQoL has shown to be different between HNC survivors
and non-survivors during the first 2 years after treatment.3s Also a recent study
demonstrated that overall HRQoL decreased progressively until a year, then recovered
toward baseline between 2 and 5 years. However, patients with shorter survival had
lower HRQoL pre-diagnosis with a steeper decline in HRQoL during diagnosis and
treatment. Higher pre-diagnosis HRQOL was independently associated with improved
overall survival."*

Other studies investigating the association between HRQoL and survival showed a
significant association, independently from other known demographic, lifestyle-related
and clinical factors.#52 A review of Montazeri et al.® revealed a significant association
between HRQoL and survival for most cancers, but findings of studies on HNC patients
were inconsistent and based on a limited number of studies. The review of Montazeri
et al.® and a meta-analysis from Quinten et al5 showed a stronger association between
pre-treatment physical functioning and survival compared to other HRQoL domains

12
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in patients with various cancer sites. Quinten et al found a median survival time of 20
months among patients with low physical functioning compared to 65 months among
patients with high physical functioning.s3

However, the observational studies in patients with HNC examining the association
between HRQoLand survival had several limitations. For example, relevant confounders
were not taken into account in the association between HRQoL and survival, such as
co-morbidity+464754-6 or lifestyle (e.g. smoking and alcohol consumption).44555862-64
Furthermore, most often pre-treatment HRQoL was investigated, whereas also HRQoL
after treatment and changes in HRQoL from diagnosis to follow-up may be important
in the association with survival. The review of Montazeri et al.® showed that for some
cancers, HRQoL after treatment was prognostic for survival, where pre-treatment
HRQoL was not. Although HRQoL after treatment and change in HRQoL seems to
be associated with survival as well, there is only a limited number of studies and there
is large variation in these studies concerning assessment time points.4547:596164 As g
consequence, it remains difficult to draw firm conclusions on the association between
HRQoL and survival in HNC patients.

Head and neck cancer survivorship

With the increase in incidence and improved survival rates, more people have to cope
with living beyond HNC cancer.%¢ Cancer and its treatments have long lasting effects,
and survivors are at higher risks for comorbidities, physical and psychosocial problems
throughout their lifetime.®” When a patient becomes a cancer survivor is debatable, at
diagnosis, after completion of definite treatment or when at least 5 years have elapsed
without the sign of any recurrence.®® From a more individualized perspective it is
defined as “living with, through and beyond a cancer diagnosis.®® For HNC specifically,
patients and their families are confronted with profound and numerous disabilities
due to the anatomical complexity of the head and neck region. Swallowing and speech
impairments are common throughout the entire cancer trajectory. Within the first year
of radiotherapy treatment, approximately half of HNC survivors suffer from dysphagia
and dysarthria.”72 Unfortunately long term effects of radiotherapy are often present on
speech and swallowing. For instance, a majority (68%) of HNC survivors reported voice
problems even 10 years after radiotherapy.” Furthermore, the two-years prevalence of
dysphagia is 45% among HNC survivors (all therapies) and 4.6-7.8 times more likely
to occur in comparison to non-cancer controls.” These findings are reflected in the
needs of patients with HNC, where maintaining the ability to swallow and speak as
their top 2 functional priorities.” These impairments in swallowing and / or speech are
primary concerns for HNC survivors and directly associated with reduced HRQoL.”®
In addition HNC symptoms seem to be significantly associated with reduced physical

13
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activity because of dry mouth or throat, difficulty eating, and shortness of breath).”

In cancer survivorship promoting a healthy lifestyle is critical. In patients with HNC
awareness on lifestyle related factors such as smoking, alcohol use and nutritional
status seems to be eminent. However, physical activity seems to be less recognized
as an important lifestyle related factor. Studies suggests that only 9% of nurses
and from 19% to 23% of oncology physicians refer patients with cancer to exercise
programming.” Also, in contrast to HNC symptoms and other domains of HRQoL not
much is known on physical activity in HNC survivors.

Physical activity can be defined as any bodily movement that results in energy
expenditure.” In patients with other types of cancer, mainly breast and prostate cancer,
physical activity has shown to have beneficial effects on physical and psychosocial
function and HRQoL during and after treatment.®>-#4 Individualized participant data
of 4519 individual patients with cancer revealed that exercise significantly improved
physical function and global QoL.% Furthermore higher levels of moderate-to-vigorous
physical activity have been associated with lower mortality risk in survivors of breast,
colon and prostate cancer.8° Also in HNC survivors, higher pre-treatment levels
of physical activity and physical function were found to be associated with higher
HRQoL.**? Physical activity seems to decrease following HNC diagnosis and during
treatment.?295 Additionally, little is known on physical activity in HNC survivors in the
longer term.

Objectives and outline of this thesis

Summarizing the current literature, there are still important issues that remain to be
answered. Two key gaps in knowledge are addressed in this thesis. It is still unclear
which HRQoL domains are associated survival in HNC, at which time-point across the
cancer journey, and whether absolute values and/or changes in HRQoL are associated
with survival. Furthermore, more knowledge on HRQoL in HNC survivorship is needed
and especially the role of physical activity.

Therefore, this thesis aims to investigate the association between HRQoL and survival
in patients with HNC, and to investigate physical activity and the relationship with
HRQoL in long-term HNC survivors.

First, the current knowledge on the value of using HRQoL questionnaires in in patients
with HNC is reviewed in-depth. Chapter 2 describes a literature review on the value of
HRQoL questionnaires in patients with HNC.

The association between HRQoL and survival in patients with HNC is investigated in
the studies described in Chapter 3 and 4. Chapter 3 reports on a systematic literature
review of prospective studies on the association between HRQoL and survival in
patients with HNC. This study aimed to identify which HRQoL domains are most

14
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strongly associated with survival, adjusting for important clinical, demographic and
lifestyle-related factors.

Chapter 4 describes the results of a prospective study among 948 newly diagnosed
HNC patients. This study aimed to examine whether pre-treatment, post-treatment or
change in HRQoL is associated with survival.

The study described in Chapter 5 aimed to obtain insight into patient reported physical
activity in long-term HNC survivors in relation to HRQoL, adjusted for relevant
demographic, lifestyle-related and clinical factors.

Chapter 6 describes the feasibility of performing a comprehensive study, including
questionnaires (635 items), a home visit (including a (psychiatric) interview, physical
tests, blood and saliva collection), and tissue collection.

Chapter 7 discusses the main findings of this thesis, the methodological considerations,
implications for clinical practice, recommendations for further research and a
conclusion.

15
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CHAPTER 2

THE VALUE OF QUALITY OF LIFE
QUESTIONNAIRES IN HEAD AND
NECK CANCER
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ABSTRACT

Purpose of review. To review recent literature on health related quality of life
(HRQOL) in head and neck cancer (HNC) patients.

Recent findings. HRQOLis an important part of well-designed clinical trials. HRQOL
seems an independent predictor of survival, but this association may be influenced by
various cancer-related, personal, biological, and psychobehavioural, physical, lifestyle-
related, and social factors. Less is known about the course of HRQOL over time and
about the same above mentioned possible factors associated with (change in) HRQOL
of HNC patients. Symptom management and psychosocial care may be beneficial for
HNC patients to improve HRQOL, but more randomised controlled trials are needed.
Studies on HRQOL in HNC are most often based on cross-sectional designs. The
variability in outcome measures hampers the generalizability of the results of these
studies. Information on HRQOL of caregivers is scarce.

Summary. Better information on all aspects of the course of HRQOL from diagnosis
and treatment to long-term survivorship or death is highly needed in both patients
and their caregivers enabling reliable and valid predictive modelling. More evidence of
efficacy of (new) treatment options, symptom management, and psychosocial care is
needed, also in the context of increasing long-term survival and growing attention for
cancer survivorship.
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INTRODUCTION

Research during the past decades has shown that head and neck cancer (HNC) and its
treatment has a specific impact on health related quality of life (HRQOL) compared to
other cancer types. In addition to general complaints such as pain and fatigue, HNC
patients are often confronted with oral dysfunction, voice, speech and swallowing
problems and related social withdrawal and emotional distress. HRQOL is typically
assessed by patient reported outcomes such as questionnaires.’ The past years have
shown an improvement in technical, surgical, and medical possibilities available to
optimize the functional outcomes of HNC patients and thereby improve HRQOL.
Examples are laser surgery, surgical voice restoration after laryngectomy, and novel
reconstruction techniques. Growing evidence indicates that the delivery of radiotherapy
(RT) alone or with concomitant chemotherapy (CT) yields similar tumour control and
survival compared to surgery in HNC patients but possibly to the expense of increased
morbidity, such as swallowing, speech, and shoulder dysfunction and hearing
problems. To provide individualized supportive care it is clear that it is important to
monitor quality of life in a structured manner in clinical practice. Supportive care in
cancer is the prevention and management of adverse effects of cancer and its treatment
including speech and swallowing rehabilitation, physiotherapy, nutritional support,
and psychosocial care. The introduction of new treatments and supportive care options
aiming at improving HRQOL are promising but the scientific evidence remains to be
determined.

Overview of recent literature

As a first step of this review, a literature search was performed in PubMed on “quality
of life”, “questionnaires” and “head and neck cancer” published between January 2010
and September 2011, yielding 160 hits. Based on the following exclusion criteria: patient
population other than HNC (n=19), oesophageal cancer (n=16), outcome measure
other than patient reported outcome (n=7), study on validation of questionnaire (n=7),
and study on small (n<40) patient populations (n=20), 69 studies were excluded.
The majority of the remaining 91 studies focussed on patients and only 2 studies on
caregivers. There were 3 studies investigating the association between HRQOL and
survival.

Regarding study design, a cross-sectional or retrospective design was used in 65
studies, a prospective cohort design in 19 studies, and a randomized controlled trial
(RCT) or prospective cross-over trial design in 7 studies. Without defrauding other
study designs that may be useful for specific research questions, prospective cohort
studies and RCTs are highly needed to obtain reliable and valid insights into HRQOL
of HNC patients after various treatment modalities during the whole cancer trajectory
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from diagnosis to long-term survival or death.

Itis striking that among the remaining 93 studies more than 60 different questionnaires
were applied. Regarding HNC-specific HRQOL for instance, 4 different questionnaires
were used: European Organisation for Research and Treatment of Cancer, Head and
Neck Module (EORTC QLQ-HN35), Functional Assessment of Cancer Treatment
Questionnaire, Head and Neck Module (FACT-HN), Head and Neck Specific Needs
Questionnaire (HNCNQ), and Head and Neck QOL Questionnaire (HNQOLQ).
Focussing on symptom specific HROQL, 3 different questionnaires were counted
targeting swallowing (Swallowing Quality of Life Questionnaire (SWAL-QOL), MD
Anderson Dysphagia Index (MDADI), Sidney Swallow Questionnaire (SSQ)). Kanatas
and Rogers? recently performed a systematic review on patient reported outcomes
in HNC and also concluded that there is a large variety of validated questionnaires
available. Their summary is useful when selecting a questionnaire for research projects
or clinical practice.

The following sections will review the value of HRQOL as part of recent clinical trials,
the association between HRQOL and survival, the prognostic factors associated with
HRQOL, and HRQOL in relation to supportive care in both patients and caregivers.
Some of the studies from the above mentioned first literature search are selected that
fit well in this review.

HRQOL in clinical trials

Including HRQOL to examine the impact of treatment on daily life is considered part of
well-designed RCTs. For example, Mesia et al. reported on HRQOL as part of a phase
III trial that demonstrated that cetuximab improves survival when added to platinum-
based CT for recurrent and/or metastatic HNC. Of 442 patients randomly assigned,
201 patients completed at least one evaluable questionnaire (compliance 65%). They
concluded that adding cetuximab to platinum-fluorouracil does not adversely affect
HRQOL of patients with recurrent and/or metastatic HNC. Van Herpen et al.* reported
on HRQOL as part of a phase III study in 358 patients with unresectable locoregionally
advanced HNC showing an improved progression-free and overall survival with less
toxicity when docetaxel was added to cisplatin and 5-fluorouracil for induction and
given before RT. Compliance to HRQOL assessments was 97% at baseline, but dropped
to 54% by 6 months. They concluded that induction CT with TPF before RT not only
improves survival and reduces toxicity compared with PF but also seems to improve
global HRQOL. Information on long-term HRQOL and late effects is scarce, since
HRQOL assessment in many studies (as the above mentioned) is limited to the first
year after treatment. Ackerstaf et al.5 reported on the 5-years results of HRQOL among
71 survivors in a randomized phase III trial, assessing intra-arterial versus standard
intravenous CRT for inoperable stage IV HNC. No significant differences between 1
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and 5 years follow-up were observed, except for “dry mouth” (gradually improving). At
1 year follow-up, survivors reported lower fatigue levels, better voice, and swallowing
than patients who could not complete all subsequent follow-up questionnaires.

These examples of recent trials stress the importance of including HRQOL in clinical
trials not only to provide evidence on the (positive or negative) impact of new treatment
options on HRQOL, but also to enable early supportive care to manage possible
adverse events. However, the often low compliance hampers drawing firm conclusions.
Random missing data may be handled by organising patient participation in clinical
trials in a more structured way to enhance compliance. Advanced statistical analyses
including adjustment for survivorship are warranted to analyze non-random missing
data (caused by death).

The association between HRQOL and survival

Regarding the association between HRQOL and survival in cancer patients (all cancer
types), Montazeri® performed a review on 104 citations. With few exceptions, the
findings showed that HRQOL or some aspects of HRQOL are significant independent
predictors of survival. Global quality of life, functioning domains, and symptoms such
as appetite loss, fatigue, and pain, were the most important indicators, individually
or in combination, for predicting survival in cancer patients after adjusting for one or
more demographic and known clinical prognostic factors.

In the past 2 years, 3 new studies were published investigating this association in
HNC patients. Osthus et al.” reported that overall survival (mean 75 months) was
predicted by HRQOL after treatment in a cohort of 139 HNC patients. Global quality
of life, fatigue, dyspnoea, and insomnia predicted overall survival independently from
outcome measures as gender, age, neuroticism, coping style, alcohol consumption,
smoking status, heart/lung disease, time between diagnosis and inclusion, tumour
node metastasis stage, and tumour site. Fang et al.® examined the prognostic value
of pre-treatment HRQOL on locoregional control, distant metastasis-free survival
(DMFS), and overall survival (OS) in 347 patients treated by RT for nasopharyngeal
carcinoma. Among various HRQOL variables that significantly predicted OS
and DMFS, physical functioning was the most powerful predictor. Oskam et al.®
investigated the association between HRQOL and survival in a cohort of 80 patients
with advanced oral or oropharyngeal cancer after microvascular reconstructive surgery
and adjuvant RT. Deterioration of global HRQOL 6 months after treatment compared
to pre-treatment levels predicted overall and disease specific mortality independently
from sociodemographic and clinical parameters. These 3 studies add up to 7 earlier
published studies on the association between HRQOL and survival in HNC.® In 8
out of these 10 studies, HRQOL appeared to be an independent predictor of survival.
However, study designs differed substantially regarding tumour subsite, treatment
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modality, and HRQOL outcome measures. Furthermore, new empirical evidence
suggests that tumour and patient related biomarkers, psychosocial functioning, and
lifestyle may also be related to HRQOL and survival in cancer patients. For instance,
several biomarkers of neuroendocrinological and neuroimmunological function have
been suggested to play a role in the association between depression, HRQOL, and
survival.” Neuroimmunological explanations include increased immune responses
and increased levels of pro-inflammatory cytokines. IL-6 has also been found to be
associated with fatigue, depression, and cognitive impairments.t* Therefore, large-
scaled cohort studies are needed to investigate the association between HRQOL and
survival in HNC patients, in relation to broadly defined possible moderating factors as
cancer-related, personal, biological, psychobehavioural, physical, lifestyle-related, and
social determinants.

Predictive modelling of HRQOL

Previous research has indicated a lack of understanding of the factors that influence
HRQOL of HNC patients. Building and testing predictive models of HRQOL contribute
to obtain more insight into these factors and may also improve clinical practice and
provide directions for future research. In this paragraph some examples of recent
prospective studies are reviewed focussing on oral pain, nutrition, swallowing, sleep,
depression, and coping style.

Chen et al.* focussed on orofacial pain among 72 patients treated with surgery and
RT for HNC. They reported that older age, eating difficulty, speech difficulty, and
depression were significant predictors of orofacial pain.

Nourissat et al.’*identified factors associated with weight loss during RT in patients with
stage I or II HNC as part of a phase III chemoprevention trial. A total of 540 patients
were weighted before and after RT. Eight factors were associated with a greater weight
loss: all HNC sites other than the glottic larynx, TNM stage II disease, higher pre-RT
body weight, dysphagia before RT, higher mucosa adverse effect of RT, lower dietary
energy intake during RT, and worse scores regarding digestion and constipation.
Wilson et al.*# investigated dysphagia before and after RT or CRT in 167 HNC patients
(mostly laryngopharyngeal cancer). Treatment intensity (higher RT dose), younger
age, and pre-treatment swallowing problems predicted long-term dysphagia.
Christianen et al.’s investigated in a group of 354 HNC patients treated with RT or
CRT which dose volume histogram parameters and pre-treatment factors predict
physician-rated and patient-rated dysphagia at 6 months after treatment. A model
based on the mean dose to the superior pharyngeal constrictor muscle and mean
dose to the supraglottic larynx was most predictive for physician rated swallowing
dysfunction. Regarding patient reported swallowing outcome, models were different
and dependent on food intake. Shuman et al.’ investigated predictors of sleep quality
among 457 HNC patients 1 year after diagnosis. Pain, xerostomia, depression, presence

28

Annette_van Nieuwenhuizen_Proefschrift_Totaal.indd 28 23-07-2020 10:12



of a tracheotomy tube, comorbidities, and younger age were predictors of poor sleep
1 year after diagnosis. Smoking, problem drinking, and female sex were marginally
significant (p < .09). Type of treatment (surgery, RT and/or CT), primary tumour site,
and cancer stage were not significantly associated with 1-year sleep scores. Scharloo et
al.” investigated the contribution of illness cognitions to the prediction of HRQOL 2
years after diagnosis among 177 HNC patients. Patients’ own implicit common sense
beliefs about their illness at baseline added little but significantly to the prediction
of HRQOL after 2 years. Less belief in own behaviour causing the illness predicted
better functioning and better global health. Strong illness identity beliefs predicted
worse functioning and worse global health. Negative perceptions about the duration
of the illness (chronic timeline beliefs) and more negative perceived consequences also
predicted worse HRQOL.

Howren et al.®® investigated whether pre-treatment depression contributes to predicting
HRQOL among 306 HNC patients. Depressive symptoms before cancer treatment
significantly predicted (worse) HRQOL at 3 and 12 month follow-up across the 4 HNC-
specific domains of speech, eating, aesthetics, and social disruption, independently
from age, gender, marital status, cancer site, stage of disease, alcohol and tobacco use,
comorbidity status, and pre-treatment HRQOL.

Previous and recent researches on HRQOL show considerable variation between
patients: some patients are at risk for poor HRQOL, while others are protected. It
is highly relevant to understand risk factors and protective resources that predict
HRQOL. This knowledge enables clinicians to identify HNC patients who are at risk for
poor HRQOL and enabling referral to supportive care in an earlier stage. Furthermore,
understanding of risk-factors and protective resources allows the development of
interventions or treatment innovation aiming at improving HRQOL. As already argued
in the paragraph on the association between HRQOL and survival, large-scaled studies
are also needed to build prognostic models targeting HRQOL. Among others, age,
tumour and treatment related characteristics, comorbidity, depression, and coping
style, are potential mediators of HRQOL outcome. Some of these factors seem to be
treatable. In the reviewed studies the importance was stressed of supportive care
to manage symptoms and improve psychosocial functioning that may contribute
improving HRQOL after HNC treatment. Predictive modelling helps to identify
patients who are most likely to benefit from which supportive care options.

HRQOL and supportive care

There is growing interest in using patient-reported outcomes (PRO’s) to screen for
physical and psychosocial problems and the need for supportive care in routine
clinical practice and several studies have shown that using PRO’s in clinical practice
facilitates communication about quality of life between doctors and patients. There
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is less evidence that this approach may affect patient outcome or improve quality
of life and additional efforts are needed to enhance the effect of screening, such as
advance palliative care planning, survivorship care plans, and improving evidence
based supportive care options. In this paragraph, the focus is on studies providing
evidence regarding symptom management and supportive care. Bien et al.** reported
on a RCT (n=80) investigating the effect of Heat and Moisture Exchanger (HME) use
on pulmonary symptoms and quality of life aspects in laryngectomized patients. This
study confirms the results of previous studies, showing that pulmonary symptoms
decrease significantly with HME use and that related aspects such as speech and
sleeping tend to improve.

Nibu et al.2° performed a longitudinal study to assess the impact of rehabilitation and
surgical modification on postoperative HRQOL. Patients who had undergone neck
dissection (n=224) underwent a rehabilitation program designed for neck dissection.
They reported that resection of the sternocleidomastoid muscle (SCM) and spinal
accessory nerve (SAN) resulted in shoulder drop. Selective neck dissections and
preservation of the SAN and SCM significantly reduced various sensory symptoms of
the neck, such as stiffness, pain, numbness, and constriction, and improved shoulder
function. Postoperative rehabilitation had a significant effect on arm abduction ability,
particularly when the SCM and SAN were resected.

Regarding the need for supportive care among 165 oral cancer patients at time of
diagnosis, Chen et al.** reported that patients had high supportive care needs, with
the highest prevalence of unmet needs in the area of health system and information,
followed by psychological care. Precious et al.>? asked HNC 386 patients about the
role fulfilled by their carer(s) and their support. Patients identified the main roles
of caregivers as providing emotional support (75%), taking them to healthcare
appointments (67%), cleaning the home (62%), and shopping for food (59%). About
60% felt that caring was a considerable burden or very hard for their carers. Patients
over 65 years of age and those with low socio-emotional functioning were the most
likely to need a considerable amount of care and support.

Shuman et al.?s carried out a study on the perceived quality of care received by HNC
patients at the end of their lives. Results of a survey among families of 58 patients who
died of HNC revealed that palliative treatments of HNC, death outside of the hospital,
and palliative care team involvement all improve the end-of-life experience in this
population.

These studies demonstrate the importance of symptom management and psychosocial
care not only in patients but also in their caregivers. Supportive care comes within the
responsibility of several care providers: surgeons, radiation and medical oncologists,
primary care physicians, and various psychosocial and allied health service providers.
These care providers often have disposal over only part of the relevant information
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and communication between care providers regarding well-being and psychosocial
functioning is limited. Because of this fragmentation of continuity of care, patients and
families often complain about feelings of powerlessness and a lack of guidance.

There is growing interest in using quality of life questionnaires in clinical practice to
monitor quality of life and to facilitate communication about quality of life between
doctors and patients. There is less evidence that this approach may affect patient
outcome or improve quality of life and it is argued that additional efforts are needed
to enhance the effect of screening.?* For example, the presence of a professional care
navigator leads to higher patient satisfaction, shorter duration of hospitalization, fewer
cancer-related problems, better emotional quality of life, and patient empowerment.

CONCLUSION

In summary, HRQOL seems a significant predictor of survival. However, this association
may be influenced by various cancer-related, personal, biological, psychobehavioural,
physical, lifestyle-related, and social factors, which may also interact with each
other. These factors are also of influence in predictive modelling of HRQOL as such.
Previous research on HRQOL in HNC was often based on cross-sectional designs or
often lacked adequate multivariate statistical analyses to adjust for confounding or
moderating factors. The large variety of HRQOL questionnaires and variability in
predictors between studies and the highly selected inclusion criteria from the RCTs
on which most evidence is based, seriously hampers the generalizability of the results
of previous studies. In addition, less is known about the course of HRQOL over time
and about the (broad range of) possible factors associated with change in (long-term)
HRQOL of HNC patients. Insight in the incidence and prevalence of late effects of HNC
and treatment and in their associated risk factors is scarce. Better information on all
aspects of HRQOL is therefore highly needed as is evidence regarding cost-effectiveness
of (new) treatment options, symptom management, and psychosocial care, also in the
context of increasing long-term survival and growing attention for cancer survivorship.

Key points:

e« HRQOL is an important outcome measure in clinical trials.

e HRQOL is associated with survival, but large-scaled cohort studies are needed
investigating possible moderators and mediators such as cancer-related, personal,
biological, psychobehavioural, physical, lifestyle-related, and social factors.

e Predictive models of HRQOL are highly needed.

e Organising supportive care by appointing a care coordinator and implementing a
survivorship care plan or advanced palliative care planning is beneficial for HNC
cancer patients and their caregivers and may improve their HRQOL.

e More evidence is needed on cost-effectiveness of supportive care.
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ABSTRACT

Objective. To study the association between health-related quality of life (HRQoL)
and survival in patients with head and neck cancer (HNC) based on a systematic review
of prospective studies.

Methods. A systematic search was conducted in four electronic bibliographic
databases. We included studies published up to January 2014, providing data on
HRQoL and survival, and the association between HRQoL and survival, among HNC
patients. Two researchers independently performed a quality rating. A best evidence
synthesis was applied to draw conclusions.

Results. Nineteen studies were included. Twelve studies included all subscales of
a HRQoL questionnaire and seven studies focused on specific subscales. The mean
quality score was 72 +17% and 58% of the studies were of high quality. According to the
best evidence synthesis, we found strong evidence for a positive association between
pre-treatment physical functioning and survival and between change in global QoL
from pre-treatment to 6 months after treatment and survival. Due to inconsistent
findings, we found insufficient evidence for an association with survival of other
HRQoL domains, including role, emotional, cognitive and social functioning, mental
health and well-being.

Discussion. This systematic review showed that higher levels of pre-treatment
physical function and change in global QoL from pre-treatment to 6 months after
treatment are associated with survival in patients with HNC. Future high quality
studies with a longitudinal design are needed to examine the complex associations
between HRQoL and survival.
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INTRODUCTION

Patient reported-outcomes are increasingly used in clinical trials in cancer patients
besides the traditional outcome measures as tumor control, overall survival, morbidity
and complications.*s This has led to an increased understanding about the course of
health-related quality of life (HRQoL) in patients with cancer. It is well known that
patients have to deal with various physical and psychosocial side effects of cancer and
cancer treatment, including reduced physical fitness and function, reduced self-esteem,
increased emotional distress and fatigue, negatively affecting HRQoL.® Furthermore,
there is evidence of a positive association between HRQoL and survival in patients
with cancer. Previous reviews and meta-analyses in populations with different types
of cancer showed that lower pre-treatment HRQoL was associated with reduced
survival.”° Recently, in a pooled analysis, Quinten et al.*® examined the association
between pre-treatment HRQoL and survival separately for 11 different cancers. She
concluded that for each cancer, at least one HRQoL domain provided prognostic
information additional to clinical and demographic variables such as age, performance
status and metastasis, increasing the accuracy of survival prognosis.*°

Little is known about the association between HRQoL and survival in head and neck
cancer patients (HNC). Investigators have found that HNC and its intensive treatment
has a distinct impact on HRQoL different from other cancers. In addition to physical
and psychosocial problems that patients with all cancers are facing, patients with
HNC are often confronted with oral dysfunction, swallowing and speech problems.*#
Previous studies showed a decline in general health, mental health, physical function,
appearance, employment, and social functioning during and immediately after
treatment for HNC. 1214151727 Also, many HNC survivors continue to suffer from various
disease and treatment related physical and psychosocial problems for many years after
treatment.'s%189 Two other prospective cohort studies reported that HRQoL ten years
after diagnosis was significantly lower than HRQoL before treatment.2:28

In 2008, Mehanna et al.?° published a systematic review summarizing the available
studies examining the association between a broad range of psychosocial factors and
survival in patients with HNC. They reported that psychosocial complaints, physical
self-efficacy and higher physical functioning were associated with increased survival.
In addition, they found that global QoL one year after diagnosis was significantly
associated with survival, but this was not the case for global QoL at diagnosis.?? The
review of Montazeri et al.® revealed significant associations between HRQoL and
survival for most cancers, but findings of studies on HNC patients were inconsistent
and based on a limited number of studies. More studies evaluating the association
between HRQoL and survival in patients with HNC have been published since the two
previous reviews, which warrants a new systematic review of the present evidence.
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Furthermore these previous reviews have not applied a best evidence synthesis to
summarize the data, which hampers interpretability. Therefore, the objective of this
systematic review is to study the association between HRQoL and survival in patients
with HNC with profound methodology, and to identify which HRQoL domains are
most strongly associated with survival, adjusted for important clinical, demographic
and lifestyle-related factors.

MATERIALS AND METHODS:

Selection of studies

A literature search up to 23rd of January 2014 was conducted in four electronic
bibliographic databases (PubMed, EMBASE, PsychINFO and CINAHL) in collaboration
with a librarian. In order to identify all relevant papers, we used keywords, Mesh terms
and free terms for the following search terms including “Head and neck neoplasm”,
“Quality of life” or “patient reported outcome” and “survival” or “prognostic”. The
complete search strategy of the literature search is available upon request. The
reference lists of all selected papers were screened for additional relevant papers.

Study inclusion criteria

Studies were included if they (1) included patients with HNC, (2) had a prospective
study design, (3) assessed HRQoL with a standardized questionnaire, (4) measured
mortality and/or survival, (5) analyzed the association between HRQoL and survival,
and (6) were full text articles written in English, German or Dutch. Studies focusing
on patients with cancer of the thyroid, esophagus, skin or skull base were excluded.
We also excluded studies that were part of a supportive care intervention aiming to
improve the HRQoL of patients.

Selection procedure and quality assessment

Title and abstract of the references were reviewed to exclude articles out of scope
(AN). Full texts of potentially relevant articles were assessed for eligibility by two
independent reviewers (AN and LB). Two authors (AN and LB) independently
assessed the methodological quality of the included articles. Disagreements were
discussed and resolved. The methodological quality of the included studies was scored
on a methodological criteria list based on the criteria list suggested by Hayden et al,3°
who developed the list after an extensive review and critical appraisal of systematic
reviews of prognostic studies supplemented by recent methodological studies. The
list comprises 6 potential biases for prognostic studies i.e. study participation, study
attrition, prognostic factors, outcome measurement, confounding measurements
and account and analysis. Because most of the included studies focused on HRQoL
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assessed at only one time point, we excluded the item study attrition. Table 1 presents
the methodological scoring list used in the present study. We defined clinical variables
(tumor location and stage), demographic variables (age, gender), and comorbidity and
lifestyle factors (smoking and alcohol intake) as important confounders that should
be accounted for in the analysis, since they are important prognostic predictors for
survival. The list contains 11 criteria which can be scored positive (1) or negative (0).
A positive score was given when sufficient and adequate information on the criterion
was available. A negative score indicates that the paper provided no or insufficient
information about this criterion. For the last item in the quality assessment
(presentation of points estimates and measures of variability) we gave 0.5 points if all
data from the univariate analysis were present but not from multivariate analysis. If
the study referred to another publication containing relevant information about the
same study, we retrieved the additional publication to score the criterion of concern.
The total score is the sum of all criteria that were scored positively, with a maximum
score of 11 points. For each study we calculated the percentage of items that a study
scored positively on methodological quality. A study was considered of ‘high quality’ if
the quality score was >75%.53!

Data extraction

The following data were extracted (AN): first author, year of publication, number
of patients included, cancer location and stage, assessment of HRQoL, subscales
included in the analysis, assessment and period of survival, univariate and multivariate
association between HRQoL and overall survival (including hazard ratios with 95%
confidence intervals (CI) and p-values), and covariates.

Level of scientific evidence

To synthesize the methodological quality of the studies and to be able to draw
conclusions regarding the relationship between HRQoL and survival, we applied a
best-evidence synthesis.?32 The rating system consists of three levels and takes into
account the number, methodological quality and consistency of outcomes of these
studies as follows: (A) Strong evidence, provided by generally consistent findings in
multiple (=2) high quality studies, (B)

We considered results to be consistent when > 75% of the studies showed results in
the same direction, which was defined according to significance (p<0.05). If two or
more studies were of high methodological quality, we disregarded the studies of low
methodological quality in the evidence synthesis. We included the multivariate results
in the best evidence synthesis, and it was applied separately for each time point of
HRQoL measurements (e.g. pre-treatment, post-treatment), and for different HRQoL
domains (e.g. global QoL, functioning, well-being).
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RESULTS

Identification and selection of the literature

After removing duplicates, the literature search yielded 2481 unique articles. For 82
potentially relevant articles, we checked full text (Figure 1). The majority of the studies
(n=29) were excluded because they lacked information on survival or they did not
assess the association between HRQoL and survival (n=29). Of the articles identified
in the database search, 14 met the inclusion criteria. We found five additional articles
from the reference lists of the included studies. Consequently 19 studies were included
in this review comprising 5207 patients. Two articles3334 included the same patient
population and were counted as one population (n=1093).

Quality assessment

Results of the methodological quality assessment are presented in Table 1. The mean
quality score was 72+17% (range 42-100%). Eleven studies3s43 were of high quality. Of
all studies, 79% had shortcomings in the assessment and definition of survival: methods
for survival assessment were unknown for 13 studies,33:34:36-38:404144-49 whereas two
studies3s5° used medical records and. In addition, 63% of the studies had shortcomings
in assessments of important confounders: eleven studies3s-3538:39dt44:45:47:4951 did not
assess comorbidity, and seven#®4+4850 studies did not assess smoking and alcohol
consumption. Shortcomings in presenting point estimates and measures of variability
were reported in 47% of the studies: Eight studies3+35:40:44:46-5 reported only significance
levels of the association without presenting point estimates and measures of variability
and one study# presented results of the univariate associations but only reported
point estimates and measures of variability of associations that were significant in
the multivariate analysis. All studies except for one,> adequately described baseline
characteristics, recruitment, and in- and exclusion