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ABSTRACT

Patients with sarcoma experience many physical and
psychological symptoms, adversely affecting their
health-related quality of life (HRQoL). HRQoL assessment
is challenging due to the diversity of the disease. This
review aims to unravel the heterogeneity of HRQoL of
patients with sarcoma with regard to tumour location

and to summarise the used measures in research.
English-language literature from four databases published
between January 2000 and April 2019 was reviewed.
Studies that described adult sarcoma HRQoL outcomes
were included and classified according to primary sarcoma
location. Eighty-seven articles met the inclusion criteria
covering sarcoma of the extremities (n=35), pelvis and
axial skeleton (n=9), pelvis and extremities (n=5), head
and neck (n=4), retroperitoneum (n=2) and multiple
sarcoma locations (n=33), respectively. Urogenital and
thoracic sarcoma were lacking. Fifty-four different
questionnaires were used, most often cancer-generic or
generic HRQoL questionnaires. Patients with sarcoma
reported lower HRQoL than the general population.
Distinctive patterns of HRQoL outcomes according to
tumour location regarding symptoms, physical functioning,
disability and psychosocial well-being were identified. In
metastatic sarcoma, mostly constitutional symptoms were
present. To comprehensively assess HRQoL, a sarcoma-
specific measurement strategy should be developed and
used covering the heterogeneity of sarcoma including
location-specific issues to improve personalised HRQoL
assessment in future research and clinical practice.

INTRODUCTION

Sarcomas are a heterogeneous group of malig-
nant neoplasms arising from mesenchymal
cells. There are >70 histological subtypes
with widely different patterns of stage at diag-
nosis, prognosis and treatments.' Sarcomas
can affect patients of any age and occur at
almost any anatomical site. They are broadly
classified into soft tissue sarcomas (STS; 84%
of all sarcomas) and bone sarcomas (BS).
The overall incidence of sarcoma is about 7
in 100000 persons per year, with 30000 new

cases per year in Europe.2 The 5-year rela-
tive survival in Europe (period 2000-2007) is
60% and 50% for STS and BS, respectively.”
In 2008, 280 000 people were estimated to
be alive in Europe following a sarcoma diag-
nosis.*

The treatment of sarcomas is dependent on
patient characteristics such as age and gender
and the site, stage, grade and histology of the
tumour. For patients with localised STS the
treatment consists of surgery, which might be
combined with (neo)adjuvant radiotherapy
or neoadjuvant chemotherapy. In patients
with localised BS, surgery is standard treat-
ment, and is combined with chemotherapy
in case of osteosarcoma and chemotherapy
and radiotherapy in case of Ewing sarcoma.
Surgical approach to localised BS and STS
can broadly differ, ranging from complex
orthopaedic reconstructions for extremity BS
to extended multivisceral resection for retro-
peritoneal STS. In patients with metastatic
STS or BS, systemic treatment is the main-
stay of therapy and—on indication—radio-
therapy, surgery or other local treatment of
metastases.

Although survival rates for sarcoma have
improved in the past two decades, overall
survival especially in the metastatic setting is
still poor, for example, in STS median overall
survival is 12-20 months.”>® Most research in
sarcoma is thus focused on further improve-
ment of survival rates, but treatment for
sarcoma may come at a cost of short-term
and long-term side effects.”® Therefore, it is
important to assess treatment effectiveness
both in terms of objective outcomes (eg,
recurrence, response and survival) and in
terms of subjective patient-reported outcomes
(PROs) including health-related quality of
life (HRQoL). This is a multidimensional

BM)

den Hollander D, et al. ESMO Open 2020;5:6000914. doi:10.1136/esmoopen-2020-000914

Go0D soence 1
p—
sest pracTce


http://www.esmo.org/
http://esmoopen.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/esmoopen-2020-000914&domain=pdf&date_stamp=2020-010-20
http://orcid.org/0000-0003-2077-2633

concept that includes the patient’s perception of the
impact of the disease and its treatment on physical/
biological, psychological and social functioning,’
according to the biopsychosocial model.'” Incorporating
PROs into clinical practice improves patient-provider
communication, symptom control and treatment satisfac-
tion'' ' and routine PRO monitoring in the metastatic
setting and immediate response to adverse events leads to
less hospital admissions and a survival benefit."?

High-quality HRQoL data of patients with sarcoma
are sparse.® " Two systematic reviews have recently been
published on the impact of sarcoma on HRQoL in the
patient population as a whole, reporting lower scores
in physical and psychological HRQoL domains than
the general population.'* '® This can be attributed to
decreased physical and cognitive functioning, disease
interference in family life, social and leisure activities and
an intense experience of disease-related and treatment-
related symptoms such as fatigue and pain.” '® However,
given the heterogeneity of the disease, the results of
these systematic reviews are difficult to apply to indi-
vidual patients as they report on generic HRQoL issues
and therefore miss important sarcoma-specific problems
related to subtype, location, age or treatment.

A sarcoma-specific HRQoL measure is currently
lacking, as existing HRQoL measures for patients with
sarcoma are focused on physical functioning only (eg,
Toronto Extremity Salvage Score (TESS) as measure of
physical disability'’) or patient experiences (eg, Sarcoma
Assessment Measure (SAM)'®). However, assessment of
HRQoL in this heterogeneous population is challenging.

Unravelling the heterogeneity of HRQoL of adult
patients with sarcoma is the next step in improving our
knowledge of the impact of sarcoma on patients’ daily
life and developing a strategy for HRQoL measurement
making HRQoL more applicable in future research and
clinical practice. The objectives of this systematic litera-
ture review were to gain insight into the (1) generic and
tumour location-specific HRQoL issues in adult patients
with sarcoma; (2) HRQoL measures currently used in
sarcoma research.

METHODS

Search strategy

A systematic search of the literature through the search
engines Medline, Embase, PsycINFO and Web of Science
was performed on 8 April 2019, according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines.19 The search strategy combined MeSH terms
and keywords for sarcoma and quality of life. Keywords for
qualitative research were added to ensure that all qualita-
tive research done in this field was found. The full search
string is presented in online supplemental appendix 1.

Selection criteria
Full paper studies reported in English and published in
2000 or later were included if: (1) the objective was to

describe HRQoL of patients with sarcoma; (2) patients
had an age at sarcoma diagnosis of 215 years, as previous
research has shown that patient-reported outcome meas-
ures (PROMs) that were developed for adults are appli-
cable to adolescents and young adults (AYAs).*

Studies were excluded: (1) if they presented data of a
study sample that included patients with gastrointestinal
stromal tumours, desmoid-type fibromatosis, giant cell
tumours, tenosynovial giant cell tumour formerly known
as pigmented villonodular synovitis, Kaposi sarcoma,
carcinosarcoma or benign bone or soft tissue lesions
that comprised >20% of the total population; (2) if the
study sample consisted of multiple cancer types including
sarcoma but the HRQoL outcomes for patients with
sarcoma could not be extracted; (3) if they presented
data of fewer than 10 patients with sarcoma and (4) if
they presented physician-reported outcome data (eg,
Musculoskeletal Tumour Society Score). The described
selection criteria were applied to the hits. The abstracts,
titles and full papers were reviewed by two investigators
(DdH and MR).

Data extraction and synthesis for location-specific HRQoL
Study aim and design, study population, used HRQoL
measures and HRQoL outcomes were extracted from
included articles. We stratified the selected articles
according to tumour location as described in the orig-
inal papers in the following categories: retroperitoneal
and abdominal, head and neck (including scalp and skull
base), axial skeleton (spine and pelvic bones), extremi-
ties (upper and lower), pelvic and extremity sarcoma
(described as a separate category, because five studies
reported HRQoL for these patients as one group), thoracic
(including thoracic wall, pleurae, lung, heart, breast) and
urogenital (including uterine and paratesticular). If one
article reported HRQoL for different specific locations,
the results are included for each category separately.
Articles that presented HRQoL for multiple locations of
sarcoma together were analysed in a separate category as
sarcoma-generic issues. Due to the heterogeneity of inclu-
sion criteria and methods, it was not possible to conduct a
meta-analysis, so results were reported descriptively.

RESULTS

Sample

A total of 3947 studies were identified in the search. After
title and abstract screening, 355 met our criteria for full-
text review. From the full-text papers, 87 articles could be
included in this review. The flow chart of the selection
procedure is shown in figure 1.

Study characteristics

In total, 87 articles were included, which were published
between 2000 and 2019. Studies had a qualitative (n=5),
quantitative (retrospective n=47; prospective n=27) or
interventional (n=8) design. The study characteristics
and main findings are summarised in table 1 and online
supplemental appendix 2. Fifty-four different PROMs
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Figure 1 Selection procedure.

were used, of which 7 were solely focused on functional
outcomes and 47 on HRQoL or some of its domains.
The characteristics of 17 measures used in more than
one study are described in table 2. The sarcoma-specific
TESS was the most frequently used questionnaire (n=28),
followed by the cancer-generic HRQoL questionnaire
European Organization for Research and Treatment of
Cancer Core Quality of Life Questionnaire (EORTC QLQ-
C30) (n=19), and generic HRQoL measures Short Form
Health Survey (SF-36) (n=18) and EuroQol-5 dimensions
questionnaire (EQ-5D) (n=14) (table 2).

Location-specific HRQoL

Extremity sarcoma (n=35)

Studies (2 interventional, 10 prospective, 23 retrospective
studies of which one with qualitative design) included
patients with extremity BS (N=8) or STS (N=20) or both
(N=7).2""% Mean HRQoL or TESS scores did not differ
between BS and STS except in one study, however, no
statistical tests were applied for comparison of these
subgroups.” Four studies also included patients who had

)
c
.g Records identified through Additional records identified
_g database searching through other sources
::é (n =5624) (n=37)
7}
=
—
Records after duplicates removed
)
(n=3947)
00
=
c
g A4
E R d d
ecords screene
(n = 3947) > Records excluded (n =3592)
|
Full-text articles excluded (n = 268),
v on the basis of:
Full-text articles assessed ® age range (<15 years) (n=75)
Fy for eligibility e cases <10 (n=21)
E (n=355) o conference abstract (n=12)
%" ® no full text available (n=8)
v @ no original research (n=6)
® no quality of life (n=127)
S Studies included in e no regular treatment (n=1)
qualitative synthesis ® nosarcoma (n=6)
=87) ;
(n e published before 2000
/\ (n=11)
-]
7}
3
° Extremities (n = 35) Head and neck (n = 4)
Axial skeleton (n =9) Retroperitoneal (n=2)
—
Pelvic and extremity(n = 5) Sarcoma generic (n = 33)

undergone amputation: one with BS patients only, one
with STS patients only and two with both subtypes.*! **#%
Only three studies compared outcomes between patients
with upper and lower extremity sarcoma.?**® %!

Overall HRQoL or health status, as measured by EQ-5D
(-VAS), EORTC QLQ-C30 or SF-36, was comparable to that
of the normative populations in 10 studies.*> > % =40 43
Additionally, one retrospective cohort study reported that
74% of patients who had undergone limb salvage surgery
were satisfied with their current health status.** In one
prospective study, at 1year after surgery 32%, 24% and
20% of patients experienced a clinically important
improvement, deterioration or no change in HRQoL as
measured by EQ-5D, respectively.”

Ten studies found lower physical functioning, phys-
ical role functioning or physical component scores as
measured by the SF-36, SF-8 or EORTC QLQ-C30 in
patients with extremity sarcoma compared with a norma-
tive population.” *° 273035 35 38 39411 Gy studies further
support this finding using other PROMs and report lower
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Table 2 Characteristics of the frequently used questionnairest

Number of
studies in this
Number of items, Availability review that
Questionnaire, HRQoL domains that score range, score in different have used
year, reference  Full name are measured interpretation languages questionnaire
1 TESS, 1996'" Toronto Extremity Physical function 30 items for either upper 8 28
Salvage Score (one version for upper or lower extremities, total
extremities and one for  score 0%-100%
lower extremities) Higher scores represent
better function
2 EORTC QLQ-C30, European Organisation Cancer-generic HRQoL 30 items, 0-100 points per >100 19
1993'"6 for Research and in five functional domains domain or item
Treatment of Cancer  (physical, role, emotional, Higher scores for a
Quality of Life cognitive and social functional scale or
Questionnaire-30 functioning) global health status/QoL
Three symptom scales represent higher level of
A global health status/ functioning and QoL
QoL scale Higher scores for a
Six single items symptom scale or item
represents a high level
of symptomatology or
problems
3a RAND-36/SF-36, Short Form Health Functional health and 36 items, 0-100 points per >170 18
19927 Survey well-being in eight domain
domains: Higher scores represent
Physical functioning better functioning,
Role limitations due to emotional well-being
physical health and general health,
Role limitations due to higher vitality, fewer role
emotional problems limitations and less pain
Vitality
Emotional well-being
Social functioning
Bodily pain
General health
perceptions
Physical component
score (composed of four
scales, that is, physical
function, role limitations
caused by physical
problems, bodily pain
and general health)
Mental component
score (composed of four
scales, that is, vitality,
social functioning, role
limitations caused by
emotional problems and
mental health)
3b SF-8, 20018 Short Form Health Similar eight domains as 8 items, 1 item per Unknown 2
Survey SF-36 domain, 0-100 points per
domain
Higher scores represent
better functioning,
emotional well-being
and general health,
higher vitality, fewer role
limitations and less pain
Continued
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Table 2 Continued

Number of
studies in this
Number of items, Availability review that
Questionnaire, HRQoL domains that score range, score in different have used
year, reference  Full name are measured interpretation languages questionnaire
3c SF-12, 2002'"° Short Form Health Similar eight domains as 12 items, 1 or 2 questions Unknown 3
Survey SF-36 per domain, 0-100 points
per domain
Higher scores represent
better functioning,
emotional well-being
and general health,
higher vitality, fewer role
limitations and less pain
4 EQ-5D-3L or EQ- N/A Measurement of General 5 items, 3 or 5 levels per >150 14
5D-5L, 19902 Health Status in two item, range 1-3 or 1-5 per
parts: descriptive and the item, can be converted to
EuroQol Visual Analogue EQ-5D index with range
Scale (EQ-VAS) 0-1
Descriptive system EQ-VAS has 1 item, range
contains five dimensions: 0-100
mobility, self-care, Higher scores in the
usual activities, pain/ descriptive system indicate
discomfort and anxiety = more problems in that
depression dimension.
The EQ-VAS records the Higher EQ-VAS scores
patient’s self-rated health represent better health
on a vertical VAS
5 HADS, 19832 Hospital Anxiety and  State of depression and 14 items, 2 subscales 118 5
Depression Scale anxiety (anxiety and depression)
or total score for distress,
range 0-21 for each
subscale
Higher scores indicate
more symptoms of
depression or anxiety
0-7: no depression/anxiety
8-10: possible depression/
anxiety
11-21: probable
depression/anxiety
6 FACT-G, 1993'>  Functional Assessment Well-being in physical, 28 items, 5 subscales, 58 4
of Cancer Therapy- social, emotional and range 0-112 for total
General functional dimensions score, subscale scores
and relationship with range 0-28 for physical,
doctor functional and social, 0-20
for emotional and 0-8 for
relationship with doctor,
respectively.
Lower scores indicate
diminished well-being
7a PROMIS, 2010'®®  Patient-Reported Physical, mental System with over 300 27 2
Outcomes and social health in measures, which can be
Measurement general population and  combined

Information System

individuals living with
chronic conditions,
approximately 70
domains measuring pain,
fatigue, depression,
anxiety, sleep
disturbance, physical
function, social function
and sexual function,
among other areas

Number of items differs
per measure, sum
scores are converted

to normalised T-scores
with standardised mean
in general population of
50+SD 10

Continued
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Table 2 Continued

Number of
studies in this
Number of items, Availability review that
Questionnaire, HRQoL domains that score range, score in different have used
year, reference  Full name are measured interpretation languages questionnaire
7b PROMIS 43 Patient-Reported A predefined collection 43 itemsin 7 27 3
Profile, 2010'2  Outcomes of 6-item short forms domains+single pain
Measurement assessing seven intensity item, raw scores
Information System domains: anxiety, are converted to T-scores
depression, fatigue, per domain, US reference
pain interference, population is normalised
physical function, sleep  to 50+10
disturbance and ability to
participate in social roles
and activities as well as a
single pain intensity item
8 RNL index, Reintegration to Degree to which 11 items with VAS 3 (English, 4
1988124 Normal Living Index individuals achieve response line, summed French,
reintegration into normal score (max 110) is Chinese)
social activities after converted to 0-100 point
illness or severe trauma  scale
Higher scores represent
fewer participation
restrictions
9 LOT, 1985'%° Life Orientation Test Level of optimism in a (8 items+4 filler items (to  Unknown 3
person disguise the underlying
purpose of the test), range
0-32 points
Higher scores represent
more optimism
10 Pain Visual Analogue Scale Pain severity 1 item, range 0-10 OR 100 N/A 2
measurement with points, measured as the
VAS, 192312 distance from one end of
the scale to the subject’s
mark on a straight line of
which the end anchors are
labelled as the extreme
boundaries of pain.
Higher score indicates
more pain
11 TAAQOL, 2001""  TNO-AZL HRQoL and emotional 45 items in 12 scales, for 2 (Dutch, 2
Questionnaire for impact of self-reported  all scales the sum-scores  English)
Adult’s Quality of Life  functional problems in 12 are linearly transformed to
scales: range 0-100.
Gross motor functioning Higher score indicates
Fine motor functioning higher HRQoL
Cognition problems
Sleep problems
Pain problems
Social contacts problems
Daily activities problems
Sex problems
Vitality
Happiness
Depressive mood
Anger
12 BPI-SF, 1994'?®  Brief Pain Inventory-  Evaluate pain and its 11 items (4 pain items, 7 52 2
short form impact on daily function interference items), range
0-10 per item
Higher scores indicate
more pain or interference
Continued
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Table 2 Continued

Number of
studies in this
Number of items, Availability review that
Questionnaire, HRQoL domains that score range, score in different have used
year, reference  Full name are measured interpretation languages questionnaire
13 CIS, 1994210 Checklist Individual Measure fatigue and its 20 items (8 for severity, Unknown 2

Strength aspects:

Fatigue severity

Concentration
Motivation

Physical activity

14 PedsQL V.4.0, Paediatric Quality of ~ Assess HRQoL in four
2001131132 Life Inventory domains:
Physical
Emotional
Social

5 for concentration, 4
for motivation and 3 for
physical activity), range
20-140

Higher scores indicate
high levels of fatigue,
concentration problems,
low motivation and low
level of physical activity.
Score of 35 or higher on
fatigue severity indicates
severe fatigue

23 items, range 0-100 >125 2
Higher scores indicate
better HRQoL

School/work functioning

*Questionnaires that were used once are listed in table 1 and online supplemental appendix 2.

BPI-SF, Brief Pain Inventory-Short Form; CIS, Checklist Individual Strength; EORTC QLQ-C30, European Organization for Research and Treatment

of Cancer Core Quality of Life Questionnaire; EQ-5D, EuroQol- 5 dimensions questionnaire; FACT-G, Functional Assessment of Cancer Therapy-
General; HADS, Hospital Anxiety and Distress Scale; HRQoL, health-related quality of life; LOT, Life Orientation Test; PEDSQL, Pediatric Quality

of Life Inventory; PROMIS, Patient Reported Outcome Measurement Information System; QoL, quality of life; RNL, Reintegration to Normal Living
Index; SF, Social Functioning (subscale SF-36); SF-8, Short Form Health Survey; SF-12, Short Form Health Survey; SF-36, Short Form Health Survey;
TAAQOL, TNO-AZL(Netherlands Organization for Applied Scientific Research-Leiden University Medical Center) Questionnaire for Adult’s Quality of

Life; TESS, Toronto Extremity Salvage; VAS, Visual Analogue Scale.

gross motor function and more problems with daily activ-
ities than controls.”** % %25 Function scores at 12 and
24 months did significantly improve in one study,” but
not in two other studies.”® > Patients who underwent
amputation for extremity STS showed significantly worse
physical functioning than those who underwent limb-
sparing surgery."' * Patients’ perceptions of limitations in
the ability to reintegrate into life roles and situations, as
measured by the Reintegration to Normal Living (RNL)
index, were favourable and showed improvement after
sarcoma treatment.” ** ¥ % In one retrospective study
among patients with BS and STS, 89% of patients indi-
cated that they had a limp after limb-sparing surgery.**
Three articles reported that 50%-80% of patients needed
a walking aid and 82% used a leg brace.* *' **
Twenty-three studies (2 interventional, 7 prospective
and 14 retrospective) used the TESS to measure physical
disability in patients with extremity sarcoma before and
after multimodality treatment including limb-sparing
surgery,?! 227 20047505155 51 G average, physical abil-
ities were relatively well preserved. Two prospective
studies showed that, after a deterioration in TESS in the
first months after surgery, at 12 months post-treatment
scores were similar to preoperative scores.” * Patients
with STS located in the groin, femoral triangle or thigh
had the lowest TESS, especially when the femoral or
sciatic nerve had to be resected.? *' Furthermore, TESS
outcomes were negatively affected by the presence of a

lower-extremity tumour compared with upper-extremity
tumour.” **°! Three studies specified the activities that
were most frequently reported as difficult in patients with
lower extremity sarcoma, that is, performing sports, rising
up from kneeling, performing heavy household duties,
walking stairs and walking on an incline.” ** ** Factors
most often listed as limiting everyday activities were
stiffness, weakness or decreased mobility and sensory
loss.”? Five studies showed that patients with extremity
sarcoma experience more pain than a normative popula-
tion, ¥ % although two other studies found no signif-
icant difference.?’” ** One prospective trial showed that
pain got worse during the first 6 months after surgery, but
improved significantly at 12 months after surgery.”’ Peri-
odical use of pain medication was reported for 25%-30%
of patients in two studies, 30% of patients required
regular non-narcotic drugs.29 "

Two studies report sleeping problems in patients with
extremity sarcomas.”™

One study described the consequences for sexual func-
tioning after limb-sparing surgery: 33% of men had loss
of potency and 75% of patients maintained an active sex
life."!

Most of the studies investigating social functioning,
as measured by SF-36 or EORTC QLQ-C30, found no
differences or even higher functioning among patients
with sarcoma compared with a normative popula-
tion.”” ¥ % 340 Gontrarily, three studies reported lower
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social functioning, but in two of these the social func-
tion subscale improved significantly over time.****% One
study comparing amputation for extremity STS with limb-
sparing surgery showed significantly lower social func-
tioning in the amputation group.*' A qualitative paper
focusing on BS described the experiences related to voca-
tion.* The illness was characterised as intensive ‘work’
and often led to the need to stop vocational pursuits
for a period of time. Patients considered themselves as
a changed person on return to work, and also had to
deal with the physical changes impacting their ability to
resume their vocation. Mental health scores (SF-36) were
comparable to the normative population in six studies,
with one showing improved scores over the 2years after
limb-salvage surgery.®' % 2" 3 3 % Three studies even
reported less depression among patients with extremity
sarcoma than the normative population.* ** * Three
studies reported prevalence of depression in 17%-30%
of patients, and anxiety was found in 22% of patients in
two studies.* * ** Patients reported disruption of life as
the main source of distress. Furthermore, 20% and 30%
of patients had scores suggesting post-traumatic stress
disorder and the need for psychological counselling in two
retrospective studies.* ** One study found significantly
more emotional problems in patients who underwent
amputation for STS when compared with the normative
population, while another reported similar depression
scores among amputees using Patient Reported Outcome
Measurement Information System.41 9

In summary, patients with extremity BS or STS have
impaired physical function; however, disability can
improve with time. Problems with sleeping and sexual
functioning occur due to sarcoma. Social functioning and
mental health can be affected as well, but the majority of
patients have similar overall HRQoL compared with the
general population.

Sarcoma of the axial skeleton (n=9)
Three studies focused on sacral BS (two prospective
and one retrospective). One prospective study showed
no significant differences between the preoperative
and postoperative general health status, as measured
by EQ-5D score, or any of its five dimensions.”® Patients
with sacral chordoma reported difficulty sitting, difficulty
walking and sexual dysfunction as most common symp-
toms.”” The other prospective study showed that patients
who underwent sacral resection had similar scores on all
investigated quality of life (QoL.) domains compared with
the general population norms. Patients with a higher level
of sacral resection had lower physical function scores,
more intense pain and more interference from pain than
patients with lower sacral cuts. The ability to have a satis-
fying orgasm increased significantly with a more caudal
resection. No differences were observed in global mental
health, anxiety, depression, sexual interest, problems with
voiding of urine, urinary incontinence or constipation.”
Three studies described HRQoL after tumour resec-
tion in patients with BS or chordoma of the spine. A

prospective study showed a decreased mean Physical
Component Score (PCS) and similar Mental Component
Score (MCS) of the SF-36 compared with a normative
population.” The first retrospective study reported a
lower median general health score, and higher anxiety
and pain scores measured by EQ-5D among patients with
chordoma compared with the national average in the US
norm population. Among regions of the spine, EQ-5D
scores were significantly different with best scores for the
cervical and worst scores for the lumbar region, respec-
tively. Patients who had a neurological deficit had a worse
EQ-5D score compared with those who did not.”” Prob-
lems with mobility, self-care and usual activities occurred
in 80%, 44% and 91% of patients, respectively. The second
retrospective study among patients with chordoma found
that chronic pain, difficulty walking and limited mobility
are the most common symptoms.”’

Four retrospective studies investigated functional
outcome among patients with pelvic sarcoma. Three
showed important disability, measured by the TESS.*'™%
One study (with median time since surgery of 5.8 years)
reported higher pain levels in patients who had undergone
external hemipelvectomy compared with internal hemi-
pelvectomy, but no differences in physical or emotional
well-being.* Another study (with mean time since treat-
ment of 43 months) found lower physical function scores
using the SF-36 in patients with pelvic sarcoma compared
with a healthy control population and no statistical differ-
ences were found between external and internal hemipel-
Vectomy.62 MCS scores were not different.

In summary, physical functioning is diminished in
patients with sarcoma of the axial skeleton. Mental well-
being and overall HRQoL are similar to or worse in
comparison with the general population. Patients expe-
rience a variety of symptoms and pain caused by the
tumour itself or its treatment depending on the level of
the tumour.

The prospective study showed improvement of HRQoL
and functioning scales measured by the EORTC QLQ-
C30 from 15 days to 12 months postoperatively.”” The
symptom scores decreased over time, while psychological
discomfort remained the same.

In one retrospective study (mean time since surgery was
6 years), patients with chondrosarcoma who were success-
fully treated with surgery reported significantly more
fatigue, lower motivation and less optimism than healthy
controls.”® Scores on the ‘Symptom Checklist90’ were
higher for somatisation, obsessive-compulsive behaviour
and sleep disturbances compared with a healthy popula-
tion. Finally, physical functioning scores of the SF-36 were
significantly lower in ex-chondrosarcoma patients.

Two qualitative papers (total 28 patients) described the
experiences of patients with BS with regard to the physical
and psychosocial late effects of treatment, and the impact
of visible body changes.®” ® Amputation, limping, use of
a crutch, stick or wheelchair, scars, discolouration of skin,
a thinner leg, a shorter leg, were all visible consequences
of their illness. These led to impaired physical activity,
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problems with balance and loss of important hobbies
which has consequences for their social life as well. With
regard to body image, ex-patients felt less attractive,
avoided undressing in front of others and felt different
from others. They wished to be seen for who they really
are and not as being disabled or unhealthy. Their illness
has taken away opportunities in life, but they also expe-
rienced positive changes such as a changed sense of life
and self and having more compassion for others.

Finally, one qualitative study investigated how patients
with pelvic or extremity sarcoma (both STS and BS) coped
with physical and psychological consequences of treat-
ment.”” Functional limitations were often more signif-
icant than anticipated, and patients felt frustrated that
physical therapy was not focused on reaching a pretreat-
ment level of functioning as they expected to attain a
high level of function again. Some patients indicated that
managing the psychological recovery could be more chal-
lenging than the physical limitations as they had a desire
for life to return to normal. Family and friends provided
support, but could also be a source of distress and anxiety.
Discussions with fellow-patients and on social media were
a good source of support.

In summary, in patients with sarcoma of the pelvis and
extremities HRQoL, pain and physical functioning can
improve, but compared with the general population they
experience physical limitations, psychosocial problems
(eg, related to body image) and fatigue.

Two retrospective studies investigated patients with
skull base chordoma. Cranial nerve deficit (most
commonly diplopia), headache, chronic sinus problems,
sensory deficit, gait disturbance and anxiety were most
common symptoms. Moderate-to-severe depression was
observed in 29% of the patients.”” ™ Patients reported
significantly lower physical and mental health scores of
the SF-36 than the US normative population.”’ Motor
deficit, sensory deficit and bowel/bladder dysfunction at
presentation were significantly associated with worse PCS.
A similar association was found for current symptoms of
headache, cranial nerve deficit, motor deficit, sensory
deficit, gait disturbance and bowel/bladder dysfunction.
For the MCS, headache and neck pain at presentation
were adversely associated.”

A prospective study among patients with skull base
chordoma showed no significant or clinically meaningful
changes in HRQoL and its domains after proton beam
therapy, except for a clinically important improvement in
financial difficulties.”

One interventional study investigated HRQoL after
multimodality treatment (ie, chemotherapy, tumour
removal and corrective surgery, postoperative rehabilita-
tion) for osteosarcoma of the mandible.” QoL, measured
by SF-36, improved at 2months after denture installation.
Lowest scores were seen on scales for bodily pain and
emotional role functioning.

In summary, chordoma in the head and neck region
and its treatment can lead to worse physical and mental
HRQoL scores. Proton beam therapy causes no significant

changes in HRQoL. Scores for pain and emotional role
functioning are lowest in patients undergoing treatment
for osteosarcoma of the mandible.

Retroperitoneal sarcoma (n=2)

The retrospective study (median time since surgery was
49 months) described significant long-term morbidity
after multivisceral resection for retroperitoneal sarcoma
(RPS) such as sensory disorders of the thigh, groin or
genital region and impaired motor function.” Pain
occurred mostly in the legs; and abdomen and back.
Patients with moderate-to-severe pain reported inter-
ference of daily activities with regard to general activity,
mood, walking and working ability. Patients mentioned
bowel obstruction, change in bowel habit and urinary
habit after surgery. Sexual function was also impacted,
with loss of libido, sexual impotence, retrograde ejacula-
tion and dyspareunia.

In a prospective study in 11 patients on preoperative
radiotherapy and surgery, a significant increase in diar-
rhoea and a decrease on the social functioning scale
from baseline to 1 month postradiotherapy was found.”
From 6months postradiotherapy onwards, both scores
recovered to baseline levels. Global QoL, physical and
role functioning scores significantly improved from time
of diagnosis to 36 months postradiotherapy in patients
without relapse.

In summary, extensive surgery with or without radio-
therapy for RPS leads to long-term morbidity with neuro-
logical, functional, sexual and gastrointestinal problems.
On the other hand, long-term relapse-free survivors
report a higher global QoL after preoperative radio-
therapy compared with time of diagnosis.

Sarcoma-generic HRQoL (n=33)

Thirty-three studies described more heterogeneous
groups of patients with sarcoma with regard to tumour
location, without a description of location-specific
HRQoL issues. Findings will be discussed according to
disease stage and domains of the biopsychosocial model
since important differences in HRQoL were found. Six
studies included patients with localised disease only, nine
studies with metastatic disease only and seventeen studies
with all stages (or did not specify stage).

Localised sarcoma

With regard to overall HRQoL, prior to start of any treat-
ment scores of a heterogeneous group of patients with
localised sarcoma were worse than the general popula-
tion’s mean scores.”

Within the biological domain, most symptom and
functioning scores were already worse than the general
population’s mean scores before treatment.” During
treatment, fatigue, nausea and vomiting, appetite loss,
drowsiness, shortness of breath and poor general well-
being increased and physical functioning deteriorated,
but pain scores improved.75 * When treatment was
completed, almost 50% of patients considered their
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physical condition as stable and excellent””; 17%-29% of
patients reported severe fatigue.78

With regard to psychological well-being, 20%-30% of
a heterogeneous group of patients with sarcoma expe-
rienced moderate or severe anxiety after diagnosis,
with higher rates among patients who had recurrent
disease.” * The majority of patients did not change
from non-clinical to clinical levels of anxiety or vice versa
during treatment.”” Approximately 20% of patients expe-
rienced moderate or severe depression in the diagnostic
or treatment phase.” * Undesirable effects of therapy
were considered as the main stress factor.”” After curative
treatment, only one-third of patients regarded themselves
to be completely emotionally stable and just over 50%
had great confidence in the future.”’

Lower social functioning scores and more financial
problems than the normative population were reported
by patients with sarcoma at diagnosis.” In a cross-sectional
study, 30% of patients with BS and STS could continue
working without limitations after surgical treatment and
financial strain was reported by 27%."

Metastatic sarcoma

Five clinical trials investigating palliative systemic treat-
ment in patients with metastatic STS reported the effects
on HRQoL. Patients maintained similar overall HRQoL
levels or global health status during different treatment
schedules compared with baseline, even if symptom
scores increased.” ™ Patients with stable disease after
chemotherapy had clinically relevant higher utility and
HRQoL scores than patients with progressive disease.™
Addition of iodine-125 brachytherapy to second-line
chemotherapy, to increase local control of disease,
improved QoL scores.

One prospective and one retrospective study measured
symptom prevalence, and severity in patients with
advanced BS or STS.* ™ Most prevalent symptoms
were pain, lack of energy, difficulty sleeping, feeling
bloated, shortness of breath, difficulty concentrating,
lack of appetite, drowsiness and constipation.88 Mobility
problems and problems with usual activities were also
frequently reported. Seventy per cent of the population
experienced ‘worrying’, ‘feeling nervous’ or ‘sadness’
at least occasionally. Symptom burden was the lowest
before start of chemotherapy and increased during
chemotherapy. During active surveillance after palliative
chemotherapy, symptom burden decreased.® Patients
with disease progression after eribulin and dacarba-
zine as at least third-line treatment did have a clinically
important increase in fatigue, as measured by EORTC
QLQ-C30, at progression compared with before start of
treatment.” One qualitative study developed a specific
symptom inventory for patients with advanced or meta-
static STS through patient and healthcare professional
interviews.” Tumours were mostly located in the pelvic
region (37%), abdomen (33%) and chest (18%) and
participants were not receiving chemotherapy at time of
study. The most frequently reported tumour symptoms

were abdominal pain (50%), pressure in the abdomen
(40%), cough (40%), chest pain (30%), poor appetite
or early satiety (20%) and shortness of breath (20%).
Early satiety, bloating, gastrointestinal pain, muscle pain,
bone pain, painful menstruation and heavy menstrual
flow were the other items.” Patients undergoing best
supportive care only had a large symptom burden with
lack of energy, pain, shortness of breath, difficulty
concentrating, drowsiness, feeling bloated, taste change
and swelling of arms/legs, all having a prevalence of
>70%. Over 25% of patients reported at least quite a bit
of symptom distress.™

Patients with metastatic STS with disease progression
after at least third-line chemotherapy did have a clinically
important decrease in role functioning.*

All stages (or stage not specified)

Equal HRQoL scores were found among patients with
sarcoma aged 70 years or older compared with patients
aged between 18 and 70 years.” When compared with
other cancer types, higher, lower and similar HRQoL
scores were found depending on the comparison
groups.gg_95

Most prevalent symptoms during chemotherapy in
either curative or palliative setting were fatigue, lack of
appetite and drowsiness.” Pain was prevalent in over half
of patients with sarcoma. The majority of these patients
experienced long-term pain and indicated that pain was
not adequately treated.”” No differences in pain levels
were found compared with most other cancer types.”*

Physical functioning was decreased in a heterogeneous
group of patients with sarcoma and disability, measured
with TESS, was present.99 1% However, in a survivor popu-
lation it was found that TESS levels can increase to accept-
able levels again.'"!

Psychological well-being decreased, during chemo-
therapy in both curative and palliative setting.”® Similar
levels of anxiety, distress and spiritual well-being were
found in comparison with patients with other frequent
types of cancer, and higher depression rates.” ' %%
Compared with other rare cancers psychological distress
levels were lower.'”* Nearly 50% of patients who were full-
time workers or students at time of diagnosis believed that
sarcoma had a negative impact on their plans for work or
education.'”

In summary, the heterogeneous sarcoma popula-
tion reports decreased HRQoL. During the treatment
period the symptom burden and psychosocial problems
increase, however, overall HRQoL does not always change
accordingly. Pain is frequent and can improve during
sarcoma treatment, however, in many patients pain still is
not managed adequately. After completion of treatment
patients with localised sarcoma can experience a health
status, functioning and symptoms similar to the general
population. In metastatic sarcoma, tumour location is less
important in relation to HRQoL and burden of disease
and limited role functioning has greater impact.
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DISCUSSION

In the available literature, patients with all subtypes and
locations of sarcoma report important impairments of
HRQoL as a consequence of their illness and its treat-
ment. However, different patterns of HRQoL issues can
be recognised in the heterogeneous sarcoma population.
Primary sarcoma of extremities and axial skeleton are
the most investigated tumour locations and there is an
emphasis on reduced physical functioning and disability
in these groups, while the psychosocial impact of these
limitations is significant as well. No studies investigated
HRQoL in urogenital or thoracic sarcoma, whereas a few
papers reported outcomes for sarcoma of the head and
neck or retroperitoneum. In the first group, neurological
symptoms and its impact on physical and mental well-
being stand out. Treatment for RPS leads to important
morbidity with functional and gastrointestinal problems.
In patients with metastatic sarcoma, tumour location has
less impact on HRQoL.

The overall HRQoL scores in patients with localised
sarcomas are lower in patients with chordoma or axial
sarcoma compared with the general population. Inter-
estingly, despite experiencing a lot of long-term toxic-
ities, patients with RPS reported higher HRQoL scores
after treatment than before, indicating that removal of
the large tumours improves their well-being. Long-term
effects of extremity sarcomas do not impact overall QoL
significantly.

More specific symptoms that affect HRQoL can be
identified per location. Patients with localised RPS
undergo extensive resection, which might include resec-
tion of bowel, psoas muscle and femoral nerve resection.
As a consequence, patients report changed bowel habits,
limitations in movement of the leg and sensory dysfunc-
tion. Both patients with RPS and patients with sarcoma of
the axial skeleton report sexual dysfunction.

Physical functioning is mostly measured using generic
PROMs, showing lower physical function scores in
sarcoma of the head and neck, axial skeleton and extrem-
ities. Disability scores (either sarcoma-specific or generic)
are lowest in patients with sarcoma of the axial skeleton
or lower extremities. Patients who underwent amputa-
tion for extremity STS showed significantly worse phys-
ical functioning than those who underwent limb-sparing
surgery, which was similar to results of a previous system-
atic literature review in patients with extremity sarcoma.”
After surgery disability worsens, often more than the
patients anticipated, but it can improve to presurgical
levels with time. In contrast, physical functioning scores
did not recover in a similar fashion. Skull base chordoma
also causes neurological problems, such as cranial nerve
impairment (eg, diplopia), and gait disturbance.

The psychosocial impact of sarcoma and its treatment
was only described in qualitative studies for patients with
extremity sarcoma. They reported problems with body
image, social activities and challenges related to return to
work. Patients with skull base chordoma reported lower

mental health scores and more depression. However,
mental health scores were similar or even better in
patients with extremity and axial sarcoma compared with
the general population. This is in contrast with signifi-
cantly higher rates of depression and anxiety disorders
found in German patients with STS and to a lesser extent
in patients with cancer in general compared with cancer-
free controls.'® 177 Furthermore, the described rate of
suicide and self<iinduced injuries is significantly higher in
patients with sarcoma than the general US population.
Notably, patients with cancer of the vertebral column and
pelvis have the highest incidence of suicide compared
with other locations.'"”

In patients with metastatic sarcoma, a generally high
symptom burden is reported. This increases during
systemic treatment, while overall HRQoL scores remain
stable. However, at time of disease progression HRQoL
does decrease. Living with advanced disease and related
symptoms also hampers the patients’ ability to fulfil their
previous role in society and/or their families. In case of
metastatic sarcoma, primary tumour location has less
impact on HRQoL, but it is important to realise that this
category can consist of patients in whom their primary
tumour was resected and patients who still have their
primary tumour or irresectable locally recurrent tumour
in situ. HRQoL outcomes in these groups need to be
investigated further. It should be noted that most palli-
ative systemic treatment clinical trials lack HRQoL end
points.

The results of the studies included in this review show
important differences in HRQoL between sarcoma loca-
tions which we would have liked to describe in detail.
However, there are important issues that impair drawing
conclusions for each subgroup. First, sample sizes were
small (<100) in many studies, hampering the generalis-
ability of findings for certain subgroups. Second, there is
a notable difference in numbers of studies that focus on
HRQoL for a specific location of sarcoma. The majority
report on extremity sarcoma (n=35), followed by sarcoma
of the pelvis and/or axial skeleton (n=9). Only two and
four studies included patients with retroperitoneal or
head and neck sarcoma, respectively. No studies reporting
on HRQoL issues of thoracic or urogenital sarcomas
were identified, while location-specific issues might be
expected. For example, female patients with STS reported
that painful menstruation and heavy menstrual flow were
important tumor-related symptoms that were missing
from existing HRQoL measures.” With this location as
an example, assuming that the impact of treatment for
uterine sarcoma is similar to surgery for carcinoma of
the uterus is questionable, as there are important differ-
ences in phenotype (eg, age, obesity) between patients
with carcinoma and sarcoma. Therefore, tailored HRQoL
measurement in specific subgroups of sarcoma seems
necessary.

Fifty-four different PROMs were used to assess HRQoL
or function, which makes it difficult to compare results
between different studies. Most studies used a generic
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HRQoL questionnaire (EORTC QLQ-C30, FACT-G) or
the EQ5D (measuring not HRQoL but health status),
which cover relevant issues but do not capture all of the
unique experiences of patients with sarcoma and conse-
quences of treatment, and thus lack content validity.®'*°
For example, several studies reported no difference in
HRQoL, despite the presence of considerable treatment-
related adverse events. This indicates that most likely
important issues are not being addressed in these ques-
tionnaires.®' ** * Recently, the SAM was developed, but
it has not yet been used in clinical studies. The 22-item
questionnaire is focused on clinical utility with items for
which support could potentially be provided and is based
on issues reported by patients irrespective of sarcoma
subtype or location."® Two other studies created a ques-
tionnaire for chordoma and for four subtypes of soft tissue
sarcoma, but they are not yet validated or used in clinical
studies.”” * For extremity sarcoma, a location-specific
PROM, TESS, is already widely used, which consists of
questions about limitations in daily activities for patients
who have undergone limb-salvage surgery.'” However, it is
debated whether TESS measures the ability to cope with
physical limitations rather than the impairment itself.'"
Two studies also showed that pretreatment management
of expectations of postoperative functioning is extremely
important.” * Functional outcome should be considered
a multidimensional concept of its own which involves
both psychosocial factors and physical functioning.'"’
Some studies point out that it is not disability but partici-
pation restrictions that impair functional well-being and
HRQoL, therefore the use of a more comprehensive
approach towards measurement of HRQoL in patients
with extremity sarcoma seems justified.”” *°

The results of this review show that in order to detect
with more sensitivity, side effects, symptoms and psycho-
social and functional problems in specific subgroups of
patients with sarcoma, a new instrument is needed. Tradi-
tionally, the problem of insufficient content coverage
has been solved by developing a disease-specific module.
Given the heterogeneity of sarcomas, in terms of subtype,
localisation, age and treatment and the rapid evolution
of treatment options, development of a module might
be challenging and may not be the best option to meet
the needs of academia and industry to assess the impact
of new treatments.” """ A new strategy is currently being
developed that is shifting from a static approach to a static
plus flexible approach.'? This would ensure adequate
assessment of both adverse events of new treatments,
and their impact on common functional health prob-
lems reported by patients.'"® This so-called EORTC Item
Library can be used to create item lists based on existing
items from available EORTC questionnaires, and newly
created items in a sublibrary if needed, which can be used
in clinical research. For example, questions can be added
to evaluate common side effects of a specific treatment
such as hand-foot syndrome or other skin reactions in
patients receiving pazopanib, a tyrosine kinase inhibitor
that can be prescribed as second-line or later treatment

for patients with advanced STS. This flexible approach
offers the possibility to encompass the full range of
age-specific, location-specific and treatmentspecific
issues relevant to patients with sarcoma. The use of this
strategy for HRQoL assessment in patients with sarcoma
is currently being investigated by the EORTC Quality of
Life Group in cooperation with the EORTC Soft Tissue
and Bone Sarcoma Group (ClinicalTrials.gov Identifier:
NCT04071704).'"*

Due to the rarity and heterogeneity of sarcomas, this
review has some limitations. The number of patients
included in studies with some specific sarcoma loca-
tions is low. Furthermore, there is a lack of studies using
a prospective design and due to the heterogeneity of
study designs included in this review a quality assess-
ment could not be done. Finally, results for patients
with sarcoma diagnosed at age <15 years were excluded
as the experience of undergoing treatment and living
with its consequences at a young age is vastly different
from those of adult patients. However, the population
of sarcoma survivors consists foran important part
of childhood sarcoma survivors, especially in certain
subtypes, for example, Ewing sarcoma or rhabdomyo-
sarcoma. The findings of this review are thus not fully
representative for this group.

The strength of this systematic review is that it is
the first study to stratify HRQoL outcomes to specific
location-based subgroups of patients with sarcoma. This
will help focus the efforts of collecting more informa-
tion on HRQoL in patient groups that are underrepre-
sented in the currently available literature (eg, uterine
sarcoma). Furthermore, it gives clinicians insights
useful for counselling their patients and making shared
treatment decisions. Finally, it provides an outline for a
new approach towards a sarcoma-specific measurement
strategy for HRQoL incorporating the voice in clinical
research and capturing the heterogeneity of sarcoma.

In conclusion, sarcoma and its treatment impact the
patients’ lives substantially. Unravelling the heteroge-
neity of HRQoL according to tumour location improves
applicability of PROs to specific sarcoma subgroups.
Furthermore, other factors such as disease stage should
be taken into account as well to prioritise patients’
needs. The majority of the currently available literature
is focused on extremity sarcoma, and most studies only
used generic PROMs and thus lack content validity. To
measure HRQoL in future studies, a sarcoma-specific
measurement strategy should be used and location-
specific issues should be included.
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