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Background: Cachexia has a high prevalence in cancer patients and negatively impacts prognosis, quality of life (QOL),
and tolerance/response to treatments. This study reports the results of three surveys designed to gain insights into
cancer cachexia (CC) awareness, understanding, and treatment practices among health care professionals (HCPs).
Methods: Surveys were conducted globally among HCPs involved in CC management. Topics evaluated included
definitions and synonyms of CC, diagnosis and treatment practices, and goals and desired improvements of CC
treatment.
Results: In total, 742 HCPs from 14 different countries participated in the surveys. The majority (97%) of participants
were medical oncologists or hematologists. CC was most frequently defined as weight loss (86%) and loss of appetite
(46%). The terms loss of weight and decreased appetite (51% and 34%, respectively) were often provided as synonyms
of CC. Almost half (46%) of the participants reported diagnosing CC and beginning treatment if a patient experienced a
weight loss of 10%. However, 48% of the participants would wait until weight loss was �15% to diagnose CC and start
treatment. HCPs also reported that 61%–77% of cancer patients do not receive any prescription medication for CC
before Stage IV of disease is reached. Ability to promote weight gain was rated as the most important factor for selecting
CC treatment. Key goals of treatment included ensuring that patients can cope with the cancer and treatment and have a
QOL benefit. HCPs expressed desire for treatments with a more CC-specific mode of action and therapies that enhance
QOL.
Conclusions: These surveys underscore the need for increased awareness among HCPs of CC and its management.
Key words: cancer cachexia, global survey, health care professional, weight loss, loss of appetite

introduction
Cachexia is a debilitating condition with high occurrence in can-
cer patients, particularly in those with advanced disease [1, 2]; up
to 20% of patients die as a result of cancer cachexia (CC) [3]. CC
has been defined as a multifactorial syndrome characterized by
muscle depletion, with or without loss of adipose tissue, which
cannot be completely reversed by available treatments, leading to
progressive functional derangements [4]. The pathophysiology
of CC is characterized by reduced food intake and abnormal
metabolism, which lead to a negative protein and energy balance
[4]. The agreed-on diagnostic criteria for CC are a weight loss
>5%, or a weight loss>2% in patients already showing depletion
according to body mass index (BMI <20 kg/m2) or skeletal
muscle mass [4].

It is well recognized that the influence of CC extends beyond
weight loss, negatively impacting patients’ psychological well-
being, exercise capacity, quality of life (QOL), and tolerance and
effectiveness of anticancer therapies, and is associated with sys-
temic inflammation [5]. Nevertheless, CC is still frequently
under-recognized, untreated, and considered inevitable for can-
cer patients [1, 6].

Despite this, there is a growing understanding of CC as a con-
tinuum that can progress through various stages: pre-cachexia,
cachexia, and refractory cachexia [4]. A recent study examining
classification models for CC highlighted the need to recognize
the complete cachexia trajectory [7]. The authors have also pro-
posed that cachexia should be considered a comorbidity of can-
cer [8]. These perspectives on CC have practical implications
since they might favor early recognition, diagnosis, and thera-
peutic interventions. A clear distinction of pre-cachexia would
allow treatments that can prevent/delay CC to be initiated as
early as possible [9]. Since existing treatments are limited in their
ability to treat CC, it is crucial to shift attention to improving

*Correspondence to: Prof. Maurizio Muscaritoli, Department of Clinical Medicine,
Sapienza—University of Rome, Viale dell’Universit�a, 37, 00185 Rome, Italy. Tel/fax:
þ390649972016; E-mail: maurizio.muscaritoli@uniroma1.it

original articles Annals of Oncology

VC The Author 2016. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com

http://creativecommons.org/licenses/by-nc/4.0/


early detection of nutritional and metabolic impairments that
could lead to CC [5, 8–10]. In support of this, several studies
have shown advantages of early nutritional counseling and inter-
vention in cancer patients, in terms of treatment tolerance and
clinical outcomes [11–15].

The aim of this study, composed of three global surveys, is to
gain insights into the awareness, understanding, and treatment
practices among health care professionals (HCPs) involved in
CC management.

methods

surveys design and inclusion criteria
Three surveys were conducted among HCPs by Synovate
Healthcare (now Ipsos Healthcare; Surveys 1 and 3) and Adelphi
(Survey 2), between 2011 and 2012. The design of each study was
developed according to the best market research practice. All
questions were tested for understandability through an internal
process among experts of the companies involved in the surveys’
development. Since this was the first initiative in the field, the
questions chosen for these surveys were not externally validated.
Partial completion was not allowed or used for final analysis.
Questions asked or discussed in the surveys and reported herein
are described in supplementary Table S1, available at Annals of
Oncology online.

survey 1

survey design. A 20-min questionnaire developed by a research
team from Synovate Healthcare (now Ipsos Healthcare) with a
background in social sciences consisted of multiple-choice ques-
tions. Participants from 13 different countries (Table 1) were
selected, the majority via online panels that screened HCPs for
inclusion (see inclusion criteria below); these participants com-
pleted the surveys online. The exception was Indonesia, where
recruitment was carried out face to face by a local team of
recruiters, and paper surveys were completed. The collected data
were subject to verification.

inclusion criteria. All participants had to have oncology as their
primary specialty with more than 3 years of practicing experi-
ence, treat a minimum of 30 cancer patients each month, and be
personally involved in the management and treatment of CC.

survey 2

survey design. An estimated 45-min Web-based questionnaire
was developed by Adelphi Research, with multiple-choice and
open-ended questions. Verified physician panels were used to
recruit participants, all USA based (Table 1). Participants were
screened for inclusion based on their responses to questions on
standard research criteria (i.e. to ensure that there were no affilia-
tions with pharmaceutical companies, health care, or govern-
mental agencies) and treatment practices. Quantitative data were
collected via an Internet survey, and invitations to participants
were sent via an email that contained a secure, respondent-
specific link to the survey. Responses were reviewed daily for
quality. Qualitative data were collected via a telephone interview
conducted by an Adelphi team member. Analysis of the

responses was conducted by reviewing all responses and devel-
oping a framework specific to the survey, in which to categorize
the responses. This was carried out by experienced market
research professionals.

inclusion criteria. Participants had to have a primary specialty in
either medical or hematologic oncology. They should have been
in full-time practice for 3–25 years post-residency and see/treat
at least 100 solid tumor cancer patients and at least 20 non-
small-cell lung cancer patients each month. In the month before
taking the survey, participants should have treated a minimum
of 30 patients for cancer-associated weight loss, specifically with
prescription medication.

survey 3

survey design. In-depth, 45-min interviews were developed by
Ipsos Healthcare. Interviews were conducted in eight different
countries (Table 1), the majority by telephone. Exceptions were
Turkey and Russia, where the interviews were face to face.
Participants were recruited via local offices and freelance
recruiters for Ipsos Healthcare. Interviews were conducted by
local office and freelance qualified moderators, and audio
recorded. A code frame was developed and applied to the verba-
tim responses for each open-ended question. Each verbatim
response was then analyzed by trained coders and assigned to
the appropriate code.

inclusion criteria. Participants had to be qualified oncologists or
nutritionists for at least 3 years. They also had to be personally
involved in the management and treatment of CC patients.

statistical analyses
Data were analyzed using SPSS software, version 19. Frequencies
were described, and the results were reported using descriptive

Table 1. Demographic characteristics of participants

Survey 1
(N ¼ 541)

Survey 2
(N ¼ 125)

Survey 3
(N ¼ 76)

Specialty, n (%)
Medical oncology/hematology 541 (100) 125 (100) 55 (72.4)
Nutrition – – 21 (27.6)

Country, n (%)
Brazil 50 (9.2) – 13 (17.1)
Canada 50 (9.2) – –
France 50 (9.2) – 8 (10.5)
Germany 50 (9.2) – 8 (10.5)
Italy 50 (9.2) – 8 (10.5)
Indonesia 20 (3.7) – –
Mexico 51 (9.4) – –

Poland 25 (4.6) – –
Romania 25 (4.6) – –
Russia 50 (9.2) – 10 (13.2)
Spain 50 (9.2) – 8 (10.5)
Turkey 20 (3.7) – 13 (17.1)
UK 50 (9.2) – 8 (10.5)
USA – 125 (100) –
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statistics accounting for lack of response. For Survey 1, the closed
data were analyzed at a total level, as well as by country.
Frequencies and means (as appropriate) were analyzed using the
IBM SPSS Data Collection software.

results

survey participation and respondents’
characteristics
In Survey 1, �5550 HCPs, and in Survey 2, 514 HCPs were
invited to participate; the number of participants invited for
Survey 3 was not recorded. In total, 742 HCPs, from 14 different
countries globally, fully completed the questionnaires (Survey 1,
N ¼ 541; Survey 2, N ¼ 125; Survey 3, N ¼ 76). As is customary
with market research surveys, the overall response rate was low
(10% for Survey 1 and 33% for Survey 2). Nevertheless, the actual
number of respondents (N¼ 742) was sufficiently high to enable
interpretation of current clinical practice and unmet educational
needs. The demographic characteristics of the participants are
shown in Table 1. The majority (97%) of the respondents were
medical oncologists or hematologists.

definitions and synonyms of CC
When asked to provide a definition spontaneously, CC was
defined most frequently as weight loss (86%) and loss of appetite
(46%); over a quarter (27%) of HCPs provided the definition of
muscle wasting/loss of body mass. When asked to spontaneously
provide words that they considered to be synonymous with CC,
participants most often used the terms loss of weight and
decreased appetite (51% and 34%, respectively); over a quarter
(28%) provided the term wasting/cancer wasting (supplemen-
tary Table S2, available at Annals of Oncology online).

diagnosis and treatment practices
Symptoms most commonly considered to be part of the CC cri-
teria spectrum were weight loss (97%), loss of appetite (93%),
failure to thrive (92%), and muscle wasting (91%) (Figure 1A).
The primary factor leading to the prescription of drug treatment
of CC was weight loss >5% (69% of participants) (Figure 1B).
Additionally, half of the HCPs would consider drug treatment of
CC if the patient had cancer disease both procatabolic and not
responsive to anticancer treatment (50% of participants), or a
BMI of <20 kg/m2 plus a weight loss of >2% (46% of
participants).

When HCPs were asked what percentage of weight loss from
baseline they considered to be indicative of CC and would
prompt them to initiate treatment (Figure 1C), almost half (46%)
indicated a weight loss of 10%. However, 35% of participants
responded that they would wait until weight loss was 15%–20%,
and over 10% of participants would wait until weight loss was
>25%.

Regarding the disease stage at which patients are first treated
for CC, responses revealed that 61%–77% of patients are only
initiated on CC treatment with prescription medication at Stage
IV disease, regardless of the tumor type (Figure 2). Prostate and
breast cancers had the highest percentages of patients receiving
initial CC treatment at Stage IV (77% and 74%, respectively).

goals and desired improvements of CC treatment
The ability to promote total weight gain was rated by participants
as the most important factor in selecting a therapy for CC treat-
ment (mean importance rating 5.7 on a 7-point scale where 1 ¼
not at all important and 7 ¼ extremely important). This was
closely followed by the ability to maintain current total weight/
prevent further weight loss, lack of side-effects, and improve-
ment of fatigue (mean importance ratings: 5.6, 5.6, and 5.5,
respectively) (Figure 3).

The primary aims of HCPs when prescribing first-line treat-
ment of CC were patient focused: enabling patients to improve
or stabilize their weight, and ensuring that they can cope with
cancer treatment and experience QOL improvements (Table 2).
In response to what developments HCPs would like to see in the
treatment of CC, participants desired more specific CC treat-
ments; therapies that enhance multiple aspects of a patient’s
QOL (ease of administration, few side-effects, improve weight,
appetite and energy levels, and mood lifting), and therapies that
are able to be used early on, and/or preventively, providing rapid
improvements.

discussion
CC is under-recognized and often inadequately managed by
HCPs in oncology, with patients not receiving treatment that
could improve clinical response, QOL, and ultimately survival
[11]. Treatment is dependent on a variety of factors such as
awareness of the condition, clinical practice within the specific
therapeutic area, and resources available to dedicate time to
assess symptoms and prescribe treatment [16, 17]. Our study
provides insight into HCPs’ attitudes toward nutritional and
metabolic derangements, particularly oncologists who care for
patients with the highest prevalence of malnutrition. This under-
standing is important to identify gaps in HCP knowledge and
CC management, and also to develop strategies to assist HCPs in
recognizing and effectively managing the condition.

Findings from the three global surveys reported herein dem-
onstrate that the perception and clinical practices concerning CC
vary among HCPs worldwide. There is still no clear and univocal
concept of CC, although responses highlight that it is mainly per-
ceived to be associated with weight loss and loss of appetite.
Weight loss was also most frequently regarded as a symptom of
CC, with the majority of participants in Survey 1 considering a
weight loss of >5% to be the primary factor leading to the pre-
scription of drug treatment of CC. Survey 1 covered 13 different
countries across Europe, North America, and Australasia.
Conversely, 48% of HCPs in Survey 2, who were all USA based,
would wait for a weight loss of�15% before initiating treatment.
Additionally, around two-thirds of cancer patients do not receive
any CC prescription medication before the disease reaches Stage
IV. These results suggest that while HCPs may be aware that
weight loss and loss of appetite are consequences of cancer, there
is a failure to recognize CC as a negative prognostic factor.
Patients remain undiagnosed until late in the course of their dis-
ease, when the impact of CC on both QOL and treatment out-
comes may have already been substantial.

While the understanding of the multifactorial pathogenesis of
CC and its detrimental impact is improving, this knowledge still
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needs to be shared more widely and applied in clinical practice.
The lack of nutrition studies during training translates into a lim-
ited understanding of the impact of nutritional status on treat-
ment outcomes. With the focus shifting toward the importance
of early intervention, increasing HCPs’ understanding of the role
of nutrition in cancer prognosis is important. A recent position
paper of the European School of Oncology Task Force [5] high-
lights the need for a multimodal approach, including nutritional
support and novel therapeutic agents, when managing

malnutrition and CC. We have also recently proposed the ‘paral-
lel pathway’, which encompasses a multiprofessional and multi-
modal approach to ensure that cancer patients receive
appropriate and continuous nutritional and metabolic supports
[9].

Another possible factor leading to suboptimal CC manage-
ment is the lack of awareness of simple tools to identify patients
who have symptoms of CC (e.g. standardized tools for body
weight loss and appetite). A recent survey [18] demonstrated an
urgent need for standardized symptom assessment to identify
patients who are at risk earlier in the course of the condition.
Although this was a small study, there is considerable interest in
adopting a brief symptom assessment tool.

Furthermore, a study that scrutinized over 140 000 Web pages
of various international oncology societies for guidelines on CC
reported that global CC awareness appears to be extremely low
[19]. Only a few (10/275) of the identified oncology societies pro-
vided guidelines, and of these, only 6 were for physicians, includ-
ing the European Palliative Care Research Collaborative [20].
There is, therefore, a need for improved availability and effective
dissemination of the most updated international clinical practice
guidelines.

The strengths of this study include the large number of survey
participants, comprising a good representation of HCPs treating
CC patients, and its multinational nature. Outcomes can there-
fore be taken as a ‘real-world’ representation and can potentially
inform the development of educational initiatives for HCPs and
updates to current treatment guidelines. Conversely, the most
relevant limitation of the study is that these are self-reported
data, which could contain a bias in the responses. An additional
limitation is the low response rate, often seen in market research,
and may be a result of several factors including lack of enthusi-
asm for online surveys, current workload, and general interest in

Survey question: What are the factors you might
consider when selecting an agent to treat CC and
rate the importance of each factor.
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a topic. Other study drawbacks relate to the questions being pre-
sented differently in the three surveys and responses not always
being grouped into country-specific responses. As such, we were
unable to directly compare similarities and differences in results
between the surveys or to make comparisons between countries.
Nevertheless, the aim of the surveys was to provide an overall
representation of treatment practices, and considering the large
number of HCPs involved, data from each survey remain reliable
in the authors’ opinion. Future studies of actual HCPs’ practices
are warranted, to provide greater insights into unmet needs of
CC management in the clinical setting.

This study underscores the need for increased awareness of
CC and its management. Effective dissemination of current
guidelines may help establish the criteria for CC diagnosis and
treatment, and future guidelines should emphasize the impor-
tance of recognizing and treating CC at an earlier stage. Efforts
should focus on identifying barriers and knowledge gaps, and
tailoring educational initiatives to meet HCPs’ needs.
Additionally, providing effective, concise, and clinically relevant
nutritional and metabolic guidelines to oncology trainees is vital.
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Background: Randomized, phase III trial to evaluate safety and efficacy of topotecan and carboplatin (TC) compared
with standard platinum-based combinations in platinum-sensitive recurrent ovarian cancer (ROC).
Patients and methods: Patients were randomly assigned in a 1:1 ratio to the experimental TC arm (topotecan 0.75
mg/m2/ days 1–3 and carboplatin AUC 5 on day 3 every 3 weeks) or to one of the standard regimes [(PC) paclitaxel plus
carboplatin; (GC) gemcitabine plus carboplatin; (PLDC) pegylated liposomal doxorubicin and carboplatin] which could be
chosen by individual preference but before randomization. The primary end point was progression-free survival (PFS)
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