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New therapeutic approaches can produce promising results even in severely
ill cancer patients. But they also pose new challenges with respect to prog-
nostication, as patients who were once not eligible for treatment, due to
age or comorbidities, now are. Palliative oncology constitutes a major part
of oncological care, with life prolongation and quality of life as its main
goals. Palliative care specialists are experts in symptom control and psy-
chosocial and existential support, and the integration of their expertise
early on in patient care can prolong survival. In this article, I discuss the
need to integrate specialist palliative care into early cancer treatment plans
to achieve quality of life for patients. I also discuss the ways in which pal-
liative care specialists balance the benefits of novel treatments against their
adverse effects for patients, particularly for the elderly, the frail and those
in advance stages of disease. I highlight the need to ensure equal access to
palliative care to improve cancer patients’ quality of life but also why
futile, burdensome treatments should be avoided especially in the frail,
elderly patients. Further, I discuss benefits and problems related to nutri-
tional support in patients with cachexia and exemplify why translational
research is needed to link basic research with clinical oncology and effec-
tive symptom control.

1. Introduction

research portfolio, and provided recommendations for
how to meet the key targets set out [2]. A key goal of

Even today, despite prevention efforts and treatment,
2.6 million people in the 27 countries of the EU are
diagnosed every year with cancer [1]. Although the age-
standardized mortality rate in EU countries is declining
[2,3], the absolute number is expected to increase due to
an aging population, as cancer is an aging-related dis-
ease. Today, 1.2 million people die from cancer in the
EU every year [1]. However, major progress had been
made in all fields of oncology, from preclinical to clini-
cal research, and from prevention to treatment. As a
result, the European Academy of Cancer Sciences
(EACS), in collaboration with a number of European
cancer organizations, published advice in 2020 concern-
ing areas of research to prioritize, to ensure a balanced
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the EACS and its partners is to achieve a 10 years sur-
vival period for 75% of the adult population diagnosed
with cancer in the EU by 2030 [2]. Even were such a
high goal achieved, the proportion of patients with
incurable cancer would remain considerable.

In this article, at the invitation of the EACS, 1
review how palliative oncology, patient nutrition and
treating cachexia, have undergone changes and
improvements in cancer care and in geriatric oncology,
as this is also a new opportunity for elderly patients.
Cancer cachexia is central to palliative oncology, as it
decreases patients’ quality of life, it is associated with
poor responses to antitumor therapy, as well as with
decreased survival.

APHC, advanced palliative home care; ESPEN, The European Society for Clinical Nutrition and Metabolism; ICU, intensive care unit; PROM,
patient-reported outcome measures; SBRT, stereotactic body radiotherapy; SPC, specialized palliative care.
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I discuss the need to integrate oncology, palliative
care, and cost of care early in patient treatment, as an
integration might be beneficial to improve symptom
control and to balance opportunities and risks associ-
ated with new treatments. Further I discuss aspects of
personalized medicine and patient-reported outcomes
(PROMs) in order to improve quality of life. Finally, I
exemplify why translational research has a potential
also to improve symptom control and I end by
describing why equal access to palliative care should
be a priority.

2. Palliative oncology—a major part
of oncological treatment

Traditionally, palliative care concerns treating the
dying, but the WHO definition of palliative care (dat-
ing back to 1990), is as follows: Palliative care is [4]

The active total care of patients whose disease is
not responsive to curative treatment. Control of
pain, of other symptoms, and of psychological,
social and spiritual problems is paramount. The
goal of palliative care is achievement of the best
possible quality of life for patients and their fami-
lies. Many aspects of palliative care are also appli-
cable earlier in the course of the illness, in
conjunction with anti-cancer treatment.

This was a visionary statement and in the WHO def-
inition of palliative care in 2002, the following state-
ment was added: “[Palliative care] enhances quality of
life, promotes dignity and comfort, and may also posi-
tively influence the course of illness”.

Considering the definition above, there is no hard
dividing line between palliative oncology and palliative
care, although this is seldom recognized. A more con-
scious integration of palliative oncology and palliative
care measures is more important than ever, as new
treatments are available and extended also to elderly
and frail persons, i.e., new groups who might benefit
from the treatments but who also are more vulnerable.

In the past decades, considerable progress has been
made in the treatment of metastatic cancer. In the
early 1980s, a distant metastasis was, with very few
exceptions, a sign of an incurable disease. Today, sur-
gical metastasectomy (Box 1) is an option in selected
cases [5], and stereotactic body radiotherapy (SBRT)
(Box 1) has been used to treat oligometastatic spine
metastases (Box 1) [6], with a curative intent. In gen-
eral, the dichotomized view of curable and incurable
cancer is being replaced by a view that is characterized
by a continuum, in which cases with stable oligometas-
tases represent an intermediary state [7-9].
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Box 1. Glossary.

APHC: advanced palliative home care.

Cancer cachexia: systemic inflammation resulting in a
multifactorial syndrome defined by an ongoing loss of
skeletal muscle mass (with or without loss of fat mass)
that cannot be fully reversed by conventional nutri-
tional support and leads to progressive functional
impairment and poor prognosis.

ICU: intensive care unit.

Metastasectomy: to remove a single or a few metas-
tases by surgery or stereotactic body radiotherapy
(SBRT), with a curative intent.

Oligometastasis: a clinical state of metastasis that
refers to restricted tumor metastatic capacity in a
patient with one or only few metastases that can be
treated with curative intent.

Performance status (PS)/performance index is used in
all oncological care. PS 3—4 means that the patient is
ambulatory < 50% of time and nursing care is needed,
or, the patient is bedridden.

PROM: patient-reported outcome measures, i.e., self-
assessments.

SPC: specialized palliative care.

SBRT (stereotactic body radiotherapy): external beam
radiotherapy used to deliver a high dose of radiation
very precisely to an extracranial target within the
body, as a single dose or a small number of fractions.

Targeted therapy: molecules targeting specific enzymes,
growth factor receptors, and signal transducers,
thereby interfering with a variety of oncogenic cellular
processes, with the aim of life-prolongation.

Despite these advances, a substantial proportion of
cancer patients will develop an incurable, disseminated
disease, with life-prolongation and quality of life form-
ing their main treatment goals. Among the new thera-
peutic options that prolong life in cancer patients,
even for those with advanced cancer, are the targeted
therapies and other immunotherapies [10,11]. Today,
targeted therapies are also used as first-line therapies,
for example, in the treatment of metastatic colorectal
cancer and malignant melanomas, the latter being
among the most susceptible cancers to immunothera-
pies [10,12,13]. In contrast to curable patients, those in
the palliative stages of care will be treated for long
periods, in many cases for several years, and this trend
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is increasing with new upcoming treatments [10,12,13].
As such, most of cancer treatment is, in fact, directed
toward palliative oncology.

However, recent improvements in cancer treatment
and care that prolong life pose new challenges with
respect to prognostication and treatment intensity. In
previous years, very few patients with metastatic can-
cer would have been treated in intensive care units
(ICUs), now that picture is changing [14]. There are
cases where well-founded decisions are being made to
initiate intensive cancer treatment, despite patients
having disseminated disease, which presuppose that
the resulting adverse effects will be addressed, even
where ICU treatment might be needed in selected
cases.

3. New treatment options, new
challenges

How cancer is treated has changed very rapidly during
the past 10-15 years, with targeted therapies and other
immunotherapies being used to treat even very
advanced disease. These innovative treatment options
enable multiple sequential treatments with different
drugs and they prolong life, which in turn places new
demands on cancer care. Today, many patients receive
their cancer therapy at cancer centres in hospitals.
Meanwhile the daily care, including symptom control,
psychosocial support, and the management of poten-
tially harmful adverse effects, is often provided by skil-
ful palliative home care teams or other health care
services [15].

These palliative care teams are likely to be very
familiar with the usual side-effects caused by tradi-
tional chemotherapy treatments, such as nausea, vom-
iting, and hair loss. However, they may have less
experience of the side-effects that are regularly caused
by targeted therapies and immunotherapies. As exam-
ples, immune checkpoint inhibitors (ICIs) are known
to produce mild to severe endocrinopathies in the form
of thyreoiditis, hypophysitis, adrenal insufficiency, and
diabetes mellitus [16]. They can also cause severe
hematological, neurological, musculoskeletal, and car-
diovascular adverse effects, which may be life-
threatening [17-21]. The early recognition and man-
agement of such adverse effects are, therefore, highly
important. Most of these adverse effects are manage-
able with systemic glucocorticoids, but the indications
and dosing require specialist knowledge [20]. For this
reason, the palliative care physician should consult the
oncologist in charge of a patient’s treatment [20].
Today, many clinical trials allow for the use of oral
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prednisone of up to 10 mg daily [20], but this may dif-
fer from trial to trial.

4. Cachexia and nutritional aspects in
the cancer continuum

In this new situation where the lives of cancer patients
can be prolonged for long periods, the nutritional
aspects of their care are of great importance. The risks
of developing malnutrition and cancer cachexia
(Box 1) is much higher in patients receiving palliative
treatment, compared with those with newly diagnosed,
non-metastatic cancers [22]. Whereas patients with cur-
able cancers seldom manifest cachexia, its prevalence
in those with incurable cancer, depending on diagnosis
and stage, can range from a few percent to as high as
50-80% in those at advanced disease stages [22]. This
is important for several reasons: cancer cachexia,
which is characterized by weight loss, muscle wasting,
anorexia and inflammation, negatively affects patients’
quality of life [22,23]. Moreover, it reduces the effec-
tiveness of cancer therapies and increases their toxici-
ties [23]. Although a commonly accepted definition for
cachexia is lacking, many scientists classify it into three
main groups: precachexia, cachexia, and refractory
cachexia (Box 2), but not all patients experience all of
these stages [24]. Cachexia is associated with poor sur-
vival prospects, which is especially true for patients
with refractory cachexia [22], and cachexia itself
accounts for 20-30% of all cancer-related deaths
[23,25]. Primary cachexia with an imbalance in meta-
bolic regulation should, of course, be distinguished
from malnutrition, which is sometimes referred to as
secondary cachexia and is caused by eating difficulties
that are related to reversible causes, such as pain and
obstructions.

For these reasons, nutritional strategies should be in
place in the early phases of treating a patient with

Box 2

Pre-cachexia: weight loss < 5%. Anorexia and meta-
bolic change.

Cachexia: weight loss > 5% or BMI <20 and weight
loss >2% or sarcopenia and weight loss > 2%. Often
reduced food intake/systemic inflammation.

Refractory cachexia: variable degree of cachexia. Can-
cer disease both procatabolic and not responsive to
anticancer treatment. Low performance score, less
than 3 months expected survival
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disseminated disease, in order to promote their quality
of life and to facilitate cancer treatments. ESPEN (the
European Society for Clinical Nutrition and Metabo-
lism) has recently updated their recommendations for
different stages and treatment situations in the cancer
trajectory [26]. ESPEN also recommends early nutri-
tional intervention; by contrast, nutritional interven-
tions are seldom beneficial during the last weeks of life
[26]. General recommendations, irrespective of disease
stage, include screening and assessing cancer patients
for malnutrition; assessing their energy requirements,
and making nutrition and life-style interventions,
including dietary advice, exercise to avoid muscle wast-
ing, and the use of pharmaconutrients and pharmaco-
logical agents, when needed [26].

5. Elderly cancer patients

Many elderly patients, who would not have been can-
didates for palliative oncological treatments in the
past, are now increasingly being treated. As a result,
oncologists now also need to have basic knowledge in
geriatric oncology, especially when treating dissemi-
nated cases, and need to understand how frailty affects
the adverse effects of cancer treatment, as well as its
outcomes [27]. Frailty is defined as an age-related con-
dition that is characterized by decreased physiological
reserves, loss of adaptive capacity, and an increased
vulnerability to stressors [27]. In oncology, frailty is
associated with more adverse effects, poorer survival
prospects, and a higher risk of not completing a
planned therapy [27]. Frailty is also associated with
comorbidities but can exist independently of these [27].
Thus, the oncologist is faced with a new challenge: the
option to prescribe meaningful, life-prolonging treat-
ment to patient groups who were previously not eligi-
ble, balanced against the need to recognize the risks
and contraindications. These more recent treatment
options and new treatment modalities both need to be
carefully monitored in the frail population.

6. Benefits of early integration

Palliative care is in some contexts seen as a passive
care but as early as 1990, the WHO highlighted its role
in the early care of cancer patients. Moreover, the
WHO’s definition of palliative care in 2002 highlighted
its ability to “positively influence the course of illness”.
Indeed, this was proven in a well-received publication
by Temel et al. [28], who showed that the early inte-
gration of palliative care translated into better quality
of life, fewer depressive symptoms, and to statistically
prolonged median survival, despite the fact that
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patients randomized to both cancer care and palliative
care received aggressive end-of-life care to a lesser
extent. Still, the optimal palliative care approaches to
employ in early integration remain to be defined for
different diagnoses and situations, as data on these
issues is still scarce and the absolute benefits of pallia-
tive care are insufficiently known [29,30].

As already stated in the WHO definition, the goal
of palliative care is to provide the best possible quality
of life for patients and their families. How is this
achieved? And to what cost? Besides the burden of
treating adverse effects, studies also show that the
costs of a cancer patient’s last year of life are signifi-
cant and constitute about a third of the costs for can-
cer care [31]. However, the most expensive and
aggressive treatment is not necessarily the optimal
choice for every patient in a palliative stage of care
[28]. As such, adherence to evidence-based guidelines
is of great importance, to reduce the use of costly and
unproven cancer treatments. The American Society of
Clinical Oncology (ASCO) proposes five key elements
to improve care and still reduce costs [32].

One of these recommendations is relevant to pallia-
tive oncological or palliative care situations: physicians
should be restrictive with anticancer treatments for
patients with solid tumors who have a permanent, low
performance status (3 or 4, i.e., ambulatory < 50% of
time, or bedridden) (Box 1), which is not to be con-
fused with a temporary low performance status, for
example, due to an infection. This is one example of
how to balance requests for new treatments with
evidence-based facts.

Today, the media are eager to report new, promising
treatments and also anecdotal cases where exceptional
responses have been achieved, but they seldom discuss
the limitations, for example, that a specific treatment
is limited to a specific diagnosis. Neither do they pub-
lish data on serious adverse effects, treatment failure
or deaths due to complications [33]. This causes a situ-
ation in which patients and their families find descrip-
tions of new, promising treatment options online and
in the media, and the oncologist needs to have relevant
and up-to-date information about the pros and cons
of these treatments, based on evidence.

The integration of specialist palliative care (SPC)
and oncology is also beneficial from this point of view,
as palliative medicine specialists are trained to provide
a balanced account of information to patients. More-
over, SPC providers can provide adequate and timely
care for cancer patients in the late stages of disease
within the available services. In this way, the integra-
tion of SPC with cancer care translates into fewer
emergency department visits, fewer readmissions to
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hospitals, and fewer cases where patients die following
acute hospitalization [34-37].

7. Personalized care: quality of life
and life prolongation

Traditionally, the main outcome when evaluating the
effect of palliative cancer treatment, has been survival,
i.e., the prospects of life prolongation. Although pal-
liative care is often associated with the concept of
‘quality of life” [38], the importance of life prolonga-
tion should not be underestimated. In fact, life prolon-
gation in itself might lie at the core of quality of life
for many cancer patients in a palliative stage [39,40].
The awareness of an insecure future and the constant
threat of death might make even limited life prolonga-
tion valuable [39]. In fact, patients in late palliative
stages might even associate a “good doctor” with one
that provides hope in the form of life prolongation
[41], since life prolongation of just a few months trans-
lates into more months with one’s spouse, children
and grandchildren. This view of life, and the will to
live for as long as possible, that is often held by
severely ill cancer patients is very different from that
of a healthy person in the middle of their lives. In one
study of seven European countries, most of the 9344
interviewed individuals (telephone survey of a random
sample of households) stated that they would prioritize
quality of life over life prolongation [42]. Therefore,
when planning for patients in end of life situations, the
opinions of the patient themselves must be asked as
they might differ from the opinions of wider society.

Besides life prolongation, the effective relief of
symptoms is paramount for two reasons: (a) the relief
of physical suffering is desirable and improves patient
quality of life and (b) effective symptom control trans-
lates into improved existential wellbeing, e.g., in the
form or reduced death anxiety, as patients associate
severe pain with disease progression. Severe symptoms
that are not adequately treated trigger thoughts in
patients about impending death [39]. In this context,
cancer-specific treatments and symptom control should
not be discussed as entirely separate issues. This is
because successful cancer treatment results in a com-
plete or partial response, or in stable disease, and often
translates into fewer cancer-related symptoms, as well
[43].

In a broader context, being in a palliative stage rep-
resents a multifaceted situation in which treatment suc-
cess should not only be related to life prolongation,
but also to symptom burden, performance status,
nutritional status, and weight loss, as they all affect
quality of life [32,38,44]. An ASCO statement points
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out that while personalized care and treatment for cur-
able disease mainly focus on the unique biological fea-
tures of a patient’s disease, personalized care for
incurable disease also focuses on the physical, psycho-
logical, social, and existential consequences of the dis-
ease [38]. The balance between benefits and risks is
especially important during the last month of life,
when continued anticancer treatment might be associ-
ated with a significantly increased rate of adverse
events and related mortality [45]. For this reason, the
integration of oncological care and SPC is highly
desirable.

Rational treatment decisions are also desirable, but
a person facing his or her impending death is not
rational but in a state of emotional turmoil
[39,41,46,47]. Anxiety, especially in the form of death
anxiety, is a strong driving force for treatment requests
[39,41,48], and it is associated with an increased likeli-
hood of continuing chemotherapy even in the 30 days
before death  [49,50]. Nevertheless, palliative
chemotherapy during the last weeks of life is not asso-
ciated with improved quality of life. Instead, it might
have a negative impact on dying patients due to its
adverse effects [51]. Palliative care specialists are
trained to discuss such issues and to balance hope with
the actual risks.

8. Quality of life and patient-reported
outcomes

As already briefly mentioned, quality of life in the
form of health-related quality of life is an important
goal in palliative care. In general, quality of life is neg-
atively affected by physical symptoms (such as pain,
nausea, dyspnea, and fatigue), and by mental and psy-
chological problems (such as anxiety, depression, and
sleeping difficulties), social issues (such as family and
financial worries, living arrangements) and existential
or spiritual distress. Therefore, assessments of symp-
toms and of health-related quality of life should be
multidimensional and part of a patient’s follow-up,
both in curative and palliative situations. The Euro-
pean Organization for Research and Treatment of
Cancer (EORTC) has provided an impressive 61 ques-
tionnaires to use in such assessments [52]. Among
these, there are core questionnaires, as well as
diagnosis-specific modules (e.g., for breast or lung can-
cer), and questionnaires for specific conditions (e.g.,
for cancer cachexia or spiritual wellbeing) [52]. While
several of the modules have questions about typical
chemotherapy adverse effects, there are, so far, no
available questionnaires about the adverse effects asso-
ciated with targeted therapies or immune therapies.
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This is a problem, as validated instruments are only
valid in the very context that they were validated in.
Thus, there is a need to develop validated instruments
for use in these current anti-cancer treatment regimens.
So far, much effort has gone into predicting candidates
for successful treatment but, obviously, there is also a
need to identify those at risk of severe adverse effects,
particularly in response to targeted therapies and other
immunotherapies.

When making decisions about cancer care, patient-
reported outcomes (PROMs) should be taken into
consideration [53-55]. The patients’ perspective is
important as the problems and preferences of individ-
ual patients is likely to differ. Moreover, PROMs are
valid outcomes in cancer [55]. A systematic symptom
assessment improves wellbeing, but also awareness of
a patient’s individual situation, which might translate
into improved survival [56,57]. The patient perspective
should also be determined when toxicities are reported.
Often, a tool called Common Terminology Criteria for
Adverse Effects (CTCAE) is used by physicians to
report adverse outcomes but there is also a patient-
reported outcomes version, called PRO-CTCAE, that
should also be used [58,59].

It goes without saying that health-related quality of
life measurements are important tools for assessing
cancer symptoms and toxicities and are useful on a
group level. By contrast, a person’s individual quality
of life is largely influenced by their individual social
and existential experiences and would not be covered
by questionnaires.

9. Optimal oncological palliative care
services

The organization and the integration of palliative care
services are different in different countries. In Sweden,
all health care services should be able to provide basic,
general palliative care, but for cancer patients who
often present with complex symptoms and with greater
needs of care and support, specialist palliative care
(SPC) is needed [15,60]. In Sweden, SPC mainly relies
on advanced palliative home care (APHC) teams that
operate 24 h a day and are staffed by registered
nurses, physicians, physiotherapists, occupational ther-
apists, dieticians, and social workers. In many parts of
Sweden, such APHC teams provide palliative care in
parallel with the oncological care provided by hospi-
tals, resulting in effective symptom control and satis-
faction with the support offered [15]. When needed,
palliative care is also provided by SPC services in hos-
pitals. A weakness in the current Swedish health care
system is the lack of consultation teams (i.e., teams of
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physicians and registered nurses with special compe-
tence in palliative care), that could make specialist
consultations in the hospitals. Other countries have
chosen different solutions, including the use of consul-
tation teams. The important thing is that palliative
care services should be integrated with oncological
care in a way that creates synergies, and where each
area of responsibility is well-defined; the patient should
know whom to call in different situations.

10. Equal access to palliative care

In a well-functioning health care system, access to SPC
should be equal for all patients with similar needs,
regardless of their sex, age, or socio-economic status.
Nevertheless, studies highlight inequalities in cancer
care and that the likelihood of receiving hospice care
differs depending on the healthcare system. As an
example, cancer patients who were younger, male,
black, unmarried, and those with lower incomes were
less likely to receive hospice care within the US Medi-
care system [61]. In a recent review, outlining dispari-
ties in hospice and palliative care access in the United
States, higher socio-economic status, and being female,
were variables associated with access to palliative care
[62]. Access to palliative care also differs between
countries. For example, in Sweden, sex is not a deter-
minant of palliative care, whereas age seems to be an
important factor insofar as younger patients have a
greater access to SPC than do older patients [37], in
line with other studies [62].

It should nevertheless remain the goal of health ser-
vices that SPC is offered to all cancer patients on an
equal basis. This is not least because SPC services can
successfully manage symptoms and acute conditions
[14]. These successes translate into significantly fewer
emergency room visits, fewer acute admissions to hos-
pitals, and fewer hospital deaths [37,63]. Since many
patients prefer home as their place of death, fewer hos-
pital deaths are also a quality of life issue [64].

11. Palliative care, chronic care, or
supportive care?

The use of words and terms matters, as terms that are
not properly understood but perceived as threatening
by patients, their families and even by health care pro-
fessionals, will constitute a barrier to the provision of
optimal care [65,66]. This is especially the case when
patients, and even medical staff, associate palliative
care with death and dying. By contrast, modern pallia-
tive care experts think it is obvious that palliative
treatment also includes early palliative stages where
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life-prolongation is of paramount interest [65,66]. In a
survey of medical oncologists and midlevel providers,
it was evident that a considerable proportion of physi-
cians were reluctant to refer a patient if the term pal-
liative care was used, but more prone to do so if the
term supportive care was applied instead [65].

Today, these terms are sometimes used interchange-
ably. Moreover, the WHO has also introduced the
term “chronic”, when referring to cancer as one of
four chronic diseases [67]. However, “chronic” is not a
well-defined term in medicine and should be used cau-
tiously [68].

The goal is to optimize patient access to palliative
care and to improve different outcomes [66]. Still, pre-
vious studies have shown that the term supportive
care, in contrast to palliative care, is easier to accept
and is associated with more and earlier admissions
[69]. If palliative care is merely understood as care of
the dying, despite efforts to explain the term to
patients and their families, the choice of optimal terms
should be carefully considered, especially when com-
municating with patients. From a substantive point of
view, both terms are possible to use. In fact, David
Hui and Eduardo Bruera define palliative care as “sup-
portive care that focuses on patients with advanced-
stage diseases” [60,70]. Nevertheless, the issue of which
term to use remains a complex one, as the term “pal-
liative” might constitute a barrier to early referral,
while the term “supportive” might hamper acceptance
and preparation for an impending death at later stages
of disease.

12. Translational research at the
interface of tumor biology and
symptoms

Translational research has the potential to create syn-
ergies between preclinical, clinical and palliative care
research, but unfortunately, it is seldom done, not
even in central research areas. Cachexia exemplifies an
interesting and urgent field for translational research,
as cachexia has a substantial impact on quality of life,
as well as on survival [22-24]. Moreover, cachexia is
not only a question of malnutrition, which can be
reversed by nutrition, but a most complex condition
associated with cancer progression and premature
death [71].

Recent studies indicate that certain cachexia signals
promote the development of cachexia. If such signals
[such as ActRIIB, histone deacetylase (HDAC)I1, and
STATS3] are blocked, in laboratory conditions, survival
can be prolonged in animal cancer models, even
though their tumors continue to grow [25,72,73]. A
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better understanding of the underlying mechanisms of
this disorder would improve both the prognosis and
quality of life for patients with manifest cachexia.

Bone metastases represent another area of interest
for translational research. Bone metastases are associ-
ated both with pain and tumor progression and can be
modeled in animals. Currently, there are both oste-
olytic and osteoblastic tumor models in mice, in which
biological studies of bone metastases can be investi-
gated. Certain tumors, such as oral, prostate, or pan-
creatic tumors, produce nerve growth factor (NGF),
which has a role in neuropathic pain in metastatic can-
cer [74], and in the development of cachexia and
tumor progression [75]. Nerves infiltrate the tumor
microenvironment thereby enhancing cancer growth
and metastasis, a research field sometimes referred to
as nerve-cancer cell cross-talk [76-78]. Findings from
this field need to be translated into clinical research in
patients with symptoms, especially as there are anti-
NGF treatments with proven efficacy in laboratory
models [79], and these models explain why drugs, typi-
cally used for neuropathic pain, e.g. gabapentin, have
a pain relieving effect in certain patients with bone
pain.

13. Conclusions and perspectives

As new successful treatment options emerge, the onco-
logic panorama is changing. Patients with oligometas-
tases are to a higher degree curable and patients with
disseminated disease live longer. The cancer trajectory
is less foreseeable as new therapies means some major
and unforeseeable responses. New patient groups,
including elderly patients and cancer patients are pos-
sible candidates for treatment, at the same time futile
and even hazardous treatments should be avoided,
which makes prognostication even more important.
Early integration should be aimed at, as such integra-
tion has a potential to improve symptom control and
quality-of-life.

The treatments should be personalized and PROMs
should have a greater impact in the decision-making.
Moreover, palliative treatments and palliative care for
cancer patients should be offered, regardless of sex,
age, or socio-economic factors. In the future, transla-
tional research has a great potential to link preclinical
studies with oncological outcomes and also with symp-
tom control.
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