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Malnutrition in Cancer Care: Time to Address the
Elephant in the Room
Declan Walsh, MD, MSc1; Michele Szafranski, MS, RD, CSO, LDN1; Aynur Aktas, MD1; and Kunal C. Kadakia, MD1

The Clinical Problem

In 1974, The Skeleton in the Hospital Closet high-
lighted unrecognized hospital malnutrition (MN).1 In
general medicine, moderate or severe MN is associ-
ated with greater illness severity, longer hospital length
of stay, and higher total costs. This prompted some
screening protocols to identify those at risk on hos-
pital admission with automatic nutritional evaluation
and intervention. However, there is no national or in-
ternational consensus about minimum standard nutri-
tion interventions.

MN in Cancer

Cancer-related MN is a broad term that encompasses
complex poorly understood processes. People with
specific tumors (esophagus, head and neck, pan-
creas) or those who have treatment plans with high
symptom burden (hematopoietic transplantation,
mediastinal radiation) appear to be at greater risk.
Multiple factors, including cancer-related symptoms
(eg, anorexia, early satiety, and fatigue), treatment com-
plications (eg, mucositis, nausea, taste changes), and
psychologic distress, contribute to MN. The reported
prevalence of (often ill-defined) cancer-related MN
ranges from 20% to 80%. It varies by age, disease site,
and stage. Conventionally, cancer-related MN was
evidenced by weight loss (WL).

Unexplained WL is a common presenting cancer
symptom and often signifies progressive disease. WL
alone predicts cancer survival independent of primary
site, stage, or performance status. Shorter survival is
also related to greater percentage WL and a lower body
mass index (BMI).2 Up to 80% of patients have WL
before treatment. It is well established that a third of
these have lost more than 10% of their preillness body
weight.3 WL is usually associated with other multiple,
highly prevalent, and poorly understood symptoms
(eg, early satiety, fatigue, depression) that also impair
quality of life.

Cancer Cachexia

Cancer-related MN is classically recognized as part of
cancer cachexia (CC). CC, an inflammatory driven
complex disorder, includes skeletal muscle loss
(with or without fat) and progressive functional
impairment.4 It appears to be directly responsible
for 20% to 30% of cancer deaths, perhaps more

than 150,000 deaths in the United States alone
each year.5 A provisional definition was proposed in
2011 and included either WL greater than 5% during
the past 6 months (absent simple starvation), BMI less
than 20 kg/m2 and any WL greater than 2%, or an
appendicular skeletal muscle index consistent with
sarcopenia and any WL greater than 2%.4 As CC
progresses, interventions seem less effective and are
inherently difficult to study. Certain pharmaconutrients
(eg, n-3 polyunsaturated fatty acids) seem to have
positive effects on body weight; however, the overall
benefits of oral nutritional supplements are unclear.
Enteral and parenteral nutrition seem ineffective.
Multimodal approaches that incorporate inflammation
control, nutrition, and physical activity are under in-
vestigation, as are pharmacologic interventions.

CC has profound negative effects on patient-reported
and therapeutic outcomes. Despite the high preva-
lence and associated morbidity and mortality, CC
appears to be systematically underdiagnosed in clin-
ical oncology practice. Underdiagnosis and failure to
intervene are not surprising, because only 25% of
medical schools have a dedicated nutrition curricu-
lum, and few meet the 25 hours recommended by the
National Academy of Science.6 The Maintenance of
Certification of the American Board of Internal Medi-
cine (for Medical Oncology Fellows) dedicates only
11% to supportive care and, notably, nothing to ca-
chexia or nutrition. The 2017 Cancer Moonshot en-
tirely ignored the role of nutrition in either cancer
prevention or recovery. For example, there was no
registered dietitian on the Blue-Ribbon Panel.

Obesity and Sarcopenic Obesity

As a result of the obesity epidemic, 40% to 60% of new
cancer diagnoses now present in those who are
overweight or obese (BMI $ 25 kg/m2). This has
complicated the traditional CC diagnosis. For example,
loss of lean body mass can be masked by adiposity
(and/or fluid retention). Diagnosis of CC in the over-
weight and obese requires more formal screening to
identify MN.

The obesity epidemic raises the more recent concept
of sarcopenic obesity. Sarcopenia is defined as an
appendicular skeletal muscle index two standard
deviations less than a reference standard as mea-
sured by either dual-energy x-ray absorptiometry or
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Why addressing nutritional issue is so important for oncologists? 
Nutrition (…and Malnutrition…) has impact on SURVIVAL 

• Malnutrition (weight loss) is a negative prognostic factor
à Up to 20% of cancer patients may die because of the consequences of malnutrition, rather than cancer itself

• Malnutrition is often a «modifiable» prognostic factor with early detection, timely intervention and adequate
follow-up

Martin L et al, JCO 2015

CI, 24.7 to 26.8 months). BMI and %WL (continuous variables) were
independently predictive of survival in multivariable analysis (Table
3). Patients in the validation sample had a different case mix; however,
the BMI-adjusted WL grades when applied to this sample gave a
c-statistic of 0.89 (95% CI, 0.87 to 0.92), concordant with the training
sample. The grades gave good survival discrimination overall and were
significant independent predictors of survival in a multivariable anal-
ysis (Table 4).

DISCUSSION

We systematically developed a cancer WL grading system that incor-
porates the two dimensions of %WL and BMI and links them to
survival. We assembled data representing the spectrum of these fea-
tures in contemporary patients with cancer and demonstrated that
both %WL and BMI predict survival independently of conventional
prognostic factors including cancer site, stage, and PS. This large study
validates the concept proposed within the international cachexia clas-
sification framework12 that the severity of WL should be evaluated
based on the rate of WL and the level of depletion of body reserves. The
proposed grading system takes into account the impact of high versus
low initial BMI in the risk assessment of patients with WL. On average,
there was a 4.9-fold difference in median survival between grades 0
and 4 (20.9 v 4.3 months, respectively; Table 4), and these differences
were even higher in patient subgroups with the greatest long-term
nutritional risk, such as patients with cancers of the head and neck
(12.8-fold difference), which are notorious for impairment of food
intake. Energy deficits of approximately 55,000 total calories during
chemoradiotherapy have been reported for patients with head and
neck cancer34; thus, substantial energy reserves may confer an advan-
tage. In patients nearing the end of their cancer trajectory (eg, support-
ive/palliative care setting), it might be speculated that the quantity of
energy reserves is less important in predicting survival, because death
may ensue from tumor invasion of vital organs and processes. Al-
though indeed the magnitude of difference in median survival be-
tween grades 0 and 4 was less in poor-prognosis subgroups, the grades
still gave good survival discrimination at later stages of the disease
trajectory. Survival prediction at the end of life is important for

clinicians to make decisions regarding patient care (ie, placement into
palliative care).

The power of this exercise lies in the assembly of a large sample
of patients to clarify interactions between simple markers of nutri-
tional status. BMI and %WL can be combined to provide a severity
grade related to the risk of shortened survival. This is most clearly
understood and presented in a matrix of combinations of BMI and
%WL. The least risk category (longest survivors) comprises indi-
viduals with a high BMI who are weight stable or have minimal
WL. Likewise, the highest risk category (lower right corner of the
matrix) has low initial BMI and high %WL. It has been conven-
tional to use one or more %WL cutoffs in grading systems applied
to patients with cancer, including CTCAE, cachexia scores, and
screening tools for malnutrition. Using a single cutoff has the pitfall of
subgrouping patients with disparate degrees of risk. For example, in
Figure 2B, within all patients with WL less than 10.9%, there are
significantly different subsets of patients with characteristic median
survival times as long as 21.5 months (weight stable with high BMI)
and as short as 4.7 months (initial BMI ! 20 kg/m2).

Our results reinforce the interest of documenting WL and BMI,
which when assembled into a meaningful classification scheme can
reclaim their clinical utility. Loss of ability to maintain body weight,
even subtle WL more than 2.4%, is significantly related to decreased
survival and is consistent with the recently proposed notion of preca-
chexia.12 This could be a useful time to start preventative nutrition and
metabolic interventions, rather than delaying intervention for WL
until some arbitrarily defined high level. Clinical management of
obese patients with cancer is a developing sphere of cancer research.7

Here, we note that for individuals with the highest BMI (ie, largest
energy reserves) the risk of mortality associated with any degree of WL
is less than for individuals with lower initial BMI. We caution that
this does not mean their WL has no clinical consequence. Separate
work clearly demonstrates that skeletal muscle loss is particularly
detrimental in obese and overweight patients with cancer.15,35 In
obese patients with advanced solid tumors, sarcopenia (severe
muscle depletion)14 and sarcopenia plus concurrent WL34 were
associated with poor prognosis compared with obese patients
without these features.
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Fig 3. Cumulative survival curves from the subgroup analysis of the training sample for (A) gastroesophageal and (B) head and neck cancers by grade.
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no differences in median survival between deciles 1 and 2, deciles 3 and
4, deciles 5 and 6, deciles 7 and 8, and deciles 9 and 10 (Fig 1A).
Therefore, five categories of BMI (! 20.0, 20.0 to 21.9, 22.0 to 24.9,
25.0 to 27.9, and ! 28.0 kg/m2) were considered that differed in
overall survival (P ! .001). Weight-stable (" 2.4%) patients were
grouped into one category (n # 1,847), and weight-losing patients
(n # 6,290) were split into deciles (n # 629/decile). There were no
differences in median survival between WL deciles 1, 2, and 3; deciles
4 and 5; deciles 6, 7, and 8; and deciles 9 and 10 (Fig 1B). Thus, five
categories of WL were considered that differed in overall survival, as
follows: weight stable (" 2.4%) and %WL (2.5% to $5.9%, $6.0% to
$10.9%, $11.0% to $14.9%, and ! $15.0%; P ! .001).

The 5 % 5 matrix analyses representing 25 possible combinations
for %WL and BMI are presented in Figure 2. Sample size, median
survival, and unadjusted HRs (see later in this paragraph for adjusted
HRs) are shown in Figures 2A, 2B, and 2C, respectively. Combining
groups with similar HRs yielded five distinct grades with significantly
different survival (Fig 2D). A gradient of decreasing survival was
observed with increasing %WL and decreasing BMI; the highest risk is
shown in the lower right hand corner of Figure 2D (grade 4; median
survival, 4.3 months), and the least risk is shown in the upper left
corner (grade 0; median survival, 20.9 months). The grading system
showed good discrimination of survival (c-statistic, 0.88; 95% CI, 0.86
to 0.89). The BMI-adjusted WL grades were entered into a multivari-
able analysis controlled for age, sex, cancer site, cancer stage, and PS,
and they were independent predictors of survival, as follows: grade 0

(adjusted HR, 1.0; reference category), grade 1 (HR, 1.1; 95% CI, 1.0 to
1.3; P # .02), grade 2 (HR, 1.2; 95% CI, 1.1 to 1.3; P ! .001), grade 3
(HR, 1.4; 95% CI, 1.2 to 1.5; P ! .001), and grade 4 (HR, 1.7; 95% CI,
1.5 to 1.9; P! .001). These results are similar to the model presented in
Table 2 with %WL and BMI as continuous variables

Subgroup Analyses
The training sample included a range of cancer sites, stages, and

PS, and each of these were independent predictors of survival (Table
3). Clinically, we evaluate prognosis within specific cancer sites and
stages. Therefore, the grades were assessed for survival discrimination
within major subgroups of the training sample for which there was
adequate sample size and number of events (Table 4). Overall, the
grades showed good survival discrimination (Fig 3) and were inde-
pendent predictors of survival when the multivariable analysis was
stratified according to cancer site, cancer stage, age, PS, and health care
setting (Table 4). WL grades were independently predictive of survival
in patients with both good (ECOG PS of 0 to 2) and poor (ECOG PS of
3 to 4) PS when controlled for age, sex, cancer diagnosis, and stage
(Table 4).

Validation Sample
A total of 2,693 patients were included in the validation sample

(Table 2). Median overall survival time was 12.3 months (95% CI, 11.4
to 13.3 months) with a median follow-up time of 25.7 months (95%
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Fig 2. Risk of reduced survival is a
function of body mass index (BMI) and
percent weight loss (%WL). Panels A to C
represent a 5 % 5 matrix analysis of the
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of %WL for a total of 25 possible combi-
nations. The (A) sample size, (B) median
overall survival (months), and (C) unad-
justed estimated hazard ratios (HRs; HR,
1.0) are presented for each cell. (*) Refer-
ence categories are BMI ! 28.0 kg/m2

and weight stable " 2.4%. Different col-
ors represent significant differences (P !
.05) in median overall survival and HRs
within and between cells of the matrix.
Panel D represents the BMI-adjusted WL
grading system (grades 0 to 4). Median
survival times by grade were as follows:
grade 0, 20.9 months (95% CI, 17.9 to
23.9 months; unadjusted HR, 1.0); grade
1, 14.6 months (95% CI, 12.9 to 16.2
months; HR, 1.3); grade 2, 10.8 months;
95% CI, 9.7 to 11.9; HR, 1.5); grade 3, 7.6
months (95% CI, 7.0 to 8.2 months; HR,
2.0), and grade 4, 4.3 months; 95% CI, 4.1
to 4.6 months; HR, 3.1; P ! .001).
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Why addressing nutritional issue is so important for oncologists? 
CheckMate 649: primary endpoint met – OS in PD-L1 CPS ≥ 5

Moehler M, et al. ESMO. 2020;AbstrLBA6_PR
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Superior OS benefit in PD-L1 CPS ≥ 1 and all randomized patients with NIVO + chemo vs chemo
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who received SC. There were no significant differences in
the frequency of AEs between the two groups (Appendix Table
A2, online only). No intervention-related AEs or unintended
effects occurred in either group.

The results for overall QoL, functioning, and symptoms
at baseline and 9 weeks are presented in Figure 4. The
compliance at 9 weeks was 55% in the ESC group versus

51% in the SC group. With the adjustment for baseline
QoL scores by multivariate regression, the ESC interven-
tions had a significant effect on emotional functioning and
cognitive functioning at week 9. The adjusted effects of ESC
on emotional functioning and cognitive functioning were
estimated to be 5.87 (95%CI, 0.05 to 11.69; P5 .048) and
5.77 (95% CI, 0.28 to 11.25; P 5 .039), respectively.
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Sex
Male 77/227 150/227
Female 37/101 64/101

Age
≤ 65 89/242 153/242
> 65 25/86 61/86

Primary tumor type
Gastric cancer 88/246 158/246
Esophageal cancer 26/82 56/82 0.61 (0.34 to 1.09)
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FIG 3. HRs and 95% CIs for overall survival by subgroup. The forest plot shows the HRs and the corresponding
95% CIs for ESC compared with SC. HRs were calculated using the unstratified Cox proportional hazard model.
ECOG, Eastern Cooperative Oncology Group; ESC, early interdisciplinary supportive care; HR, hazard ratio; SC,
standard care.
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First line Metastatic esophagogastric cancer

Shitara et al, Nature 2022
Lu et al, JCO 2022

CheckMate 649 phase 3 trial  - First line

XELOX or FOLFOX +/- Nivolumab

Median OS: 14.4 vs 11.1 months

∆ OS 3.3 months

Early interdisciplinary palliative care (Nutritional + 
psychological support) 

Standard chemotherapy +/- supportive care

Median OS: 14.8 vs 11.9 months

∆ OS 2.9 months

Nutrition (…and Malnutrition…) has impact on SURVIVAL 
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Impact of weight loss on cancer patients’ quality of life
at the beginning of the chemotherapy
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Abstract
Purpose Among the prognostic factors relevant to the condition of oncological patients, nutritional status (NS) has the greatest
single impact on quality of life (QL). The goals of our study were to evaluate the influence of NS, weight loss (WL), and the
presence of cachexia, prior to the initiation of chemotherapy, on the patient’s QL.
Methods Adult patients (aged ≥ 18 years) diagnosed with solid tumours for whom chemotherapywas started between April 2016
and June 2017 were eligible for inclusion in the study. They were asked to complete a QL questionnaire (Functional Assessment
of Cancer Treatment (FACT-G)) at the beginning. The presence or absence of cachexia was evaluated at the outset, following the
definition proposed by Fearon and nutritional assessment by the Patient-Generated Subjective Global Assessment (PG-SGA)
scale.
Results A total of 177 patients completed the FACT-G, the 60% receiving curative therapy. At the start of the treatment, 58.2% of
patients had experienced WL, with an average of 4.4 ± 7.4%, and 19% were at risk of malnutrition. Patient who presented
cachexia at diagnosis, were treated with palliative intention, had a Nutriscore ≥ 5 points or presented malnutrition in accordance
with PG-SGA had a poorer QL (p < 0.05). Greater WL was associated with a worsened QL (p = 0.001). Breast cancer patients
presented an inverse correlation between the %WL and the initial score in the FACT-G (r = − 0.304, p = 0.023), whereas no such
correlation was observed for the other types of tumour (r = − 0.012, p = 0.892).
Conclusions These results underline the relation of NS before starting chemotherapy and QL. Greater WL was associated with a
worsened QL, especially in women with breast cancer.

Keywords Quality of life . Body-weight trajectory . Nutritional Status . Cachexia

Introduction

Oncology patients constitute a heterogeneous population that
is frequently subject to malnutrition. Although nutritional sta-
tus may worsen during the course of the disease or as a result
of the treatment received, malnutrition can appear at any time
during the process and may even be present prior to diagnosis.
The NUPAC [1] study, conducted in Spain, concluded that
50% of patients with cancer will present moderate or severe
malnutrition during their illness. Another study highlighted
the significant risk of malnutrition among patients with can-
cer, finding that over 33% of oncological patients are at nutri-
tional risk on admission to hospital [2].

In cancer patients, nutritional deterioration has a negative
impact on their clinical evolution, reducing treatment tolerance
and efficacy [3, 4], heightening the risk of clinical and surgical
complications [5, 6], lengthening hospital stay, and increasing
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At baseline, 196 (97%) patients in the ESC group received
NRS with the NRS 2002 and assessment with the PG-SGA
scale, and 132 of 196 (67%) patients were re-evaluated at
week 9. The results showed significant improvements in
the mean NRS 2002 and PG-SGA scores from baseline to
week 9 (Appendix Fig A2, online only; Appendix Table A3,
online only). In the ESC group, 178 (88%) patients under-
went psychological assessments with the DT, HADS-Anxiety
(HADS-A), HADS-Depression (HADS-D), and PHQ-9 scales
at baseline. A total of 129 of 178 (72%) patients underwent
reassessment at week 9, and we observed a significant
decrease in mean scores from baseline to week 9 on the DT,
HADS-A, HADS-D, and PHQ-9 scales (Appendix Fig A3,
online only; Appendix Table A3). In addition, 58% (36 of 62)
of patients in the SC group presented weight loss at week 9,
while 45% (57 of 126) of patients in the ESC group presented
weight loss (Appendix Fig A4, online only). The proportion of
patients who experienced weight loss was significantly dif-
ferent between the SC and ESC groups at week 9 (P5 .032).

DISCUSSION

This randomized phase III trial showed that the integra-
tion of ESC with standard oncologic care significantly

prolonged OS, with an HR of 0.68 compared with standard
oncologic care alone, in patients with metastatic EGC. For
the secondary end points, despite similar responses to
systemic therapy and safety profiles between the two
groups, alleviation of emotional function and cognitive
function at 9 weeks, and improvements in nutritional and
psychological status were observed in the interdisciplinary
ESC group. Importantly, compared with current first-line
anticancer agents,3,29 ESC intervention integrated with
standard chemotherapy showed a promising survival
benefit in patients with metastatic EGC. Therefore, this
prospective randomized study provides clinical evidence
that the integration of ESCs into standard oncologic care
for metastatic EGC may optimize the effect of anticancer
therapy.

It is well known that patients with EGC have the highest
presence of malnutrition,30 and nutritional problems are
always associated with psychological stress in patients with
cancer.15 These two factors play an important role in pa-
tients’ tolerance of anticancer treatments and in enhanc-
ing their confidence when struggling with long-term illness.
More importantly, nutritional and psychological status is
closely correlated with immune function,31,32 which can
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care group. The error bar represents SE. For the global health status and functioning scales, higher scores denoted improved function; for symptom
scales and single items, higher scores denoted worse symptoms. The effect of ESC on QoL outcomes was assessed by multivariate regression with
adjustment for baseline QoL scores. The adjusted effect of ESC was significant for emotional functioning (5.87; 95% CI, 0.05 to 11.69; P 5 .048) and
cognitive functioning (5.77; 95%CI, 0.28 to 11.25; P5 .039). EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality-
of-Life Questionnaire Core 30; ESC, early interdisciplinary supportive care; QoL, quality of life; SC, standard care.
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abstract

PURPOSE Effective interventions to improve prognosis in metastatic esophagogastric cancer (EGC) are urgently
needed. We assessed the effect of the early integration of interdisciplinary supportive care for patients with
metastatic EGC on overall survival (OS).

PATIENTS AND METHODS An open-label, phase III, randomized, controlled trial was conducted at Peking
University Cancer Hospital & Institute. Patients with previously untreated metastatic EGC were enrolled. Patients
were randomly assigned (2:1) to either early interdisciplinary supportive care (ESC) integrated into standard
oncologic care or standard care (SC). ESC was provided by a team of GI medical oncologists, oncology nurse
specialists, dietitians, and psychologists; patients in the SC group received standard oncologic care alone. The
primary end point was OS in the intention-to-treat population.

RESULTSBetween April 16, 2015, and December 29, 2017, 328 patients were enrolled: 214 in the ESC group and
114 in the SC group. At the data cutoff date of January 26, 2019, 15 (5%) patients were lost to follow-up.
The median number of cycles of first-line chemotherapy was five (interquartile range [IQR], 4-7) in the ESC group
and four (IQR, 2-6) in the SC group. Themedian OS was 14.8 months (95%CI, 13.3 to 16.3) in the ESC group and
11.9 months (95% CI, 9.6 to 13.6) in the SC group (hazard ratio, 0.68; 95% CI, 0.51 to 0.9; P 5 .021).

CONCLUSION The early integration of interdisciplinary supportive care is an effective intervention with survival
benefits for patients with metastatic EGC. Further optimization and standardization are warranted.

J Clin Oncol 39:748-756. © 2021 by American Society of Clinical Oncology

Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Esophagogastric cancer (EGC) is the second leading
cause of cancer-related death worldwide.1 More than
one million patients are diagnosed with EGC annually
worldwide, and approximately 50% of cases occur in
China.1,2 Patients with EGC are often diagnosed at an
advanced stage and have amedian overall survival (OS)
of approximately 10 months.3,4 In the past decade,
trastuzumab has been the only approved first-line
agent for a subset of patients with human epidermal
growth factor receptor 2 (HER2)-positive advanced
esophagogastric adenocarcinoma,3 while other tar-
geted therapies and immunotherapies are still under
investigation. Therefore, there is an urgent need for
effective interventions to improve the prognosis of
metastatic EGC, especially in the first-line setting.

Because of particulars of anatomy and complications
from surgery or disease, EGC is characterized by a high

incidence of malnutrition.5,6 Moreover, chemotherapy-
related digestive side effects also compromise nutri-
tional status.7,8 Cumulative evidence suggests that
weight loss is a strong independent predictor of inferior
survival in patients with various tumors.9-11 This asso-
ciation was even more notable in patients with EGC.12

In addition to impaired nutritional status, 24%-64% of
patients with EGC suffer from psychological distress,
which is also associated with malnutrition and even
worse survival outcomes.13-15 These findings raise the
question of whether supportive care in nutrition and
psychology could alleviate symptoms, restore physical
and psychological conditions, and eventually prolong
OS in patients with metastatic EGC.

It is well established that early symptom monitoring
and symptom management can improve quality of life
(QoL)16,17 and even survival in patients with cancer.18,19

However, limited evidence has confirmed the survival
benefit of nutritional or psychological supportive care
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Abstract
Purpose Among the prognostic factors relevant to the condition of oncological patients, nutritional status (NS) has the greatest
single impact on quality of life (QL). The goals of our study were to evaluate the influence of NS, weight loss (WL), and the
presence of cachexia, prior to the initiation of chemotherapy, on the patient’s QL.
Methods Adult patients (aged ≥ 18 years) diagnosed with solid tumours for whom chemotherapywas started between April 2016
and June 2017 were eligible for inclusion in the study. They were asked to complete a QL questionnaire (Functional Assessment
of Cancer Treatment (FACT-G)) at the beginning. The presence or absence of cachexia was evaluated at the outset, following the
definition proposed by Fearon and nutritional assessment by the Patient-Generated Subjective Global Assessment (PG-SGA)
scale.
Results A total of 177 patients completed the FACT-G, the 60% receiving curative therapy. At the start of the treatment, 58.2% of
patients had experienced WL, with an average of 4.4 ± 7.4%, and 19% were at risk of malnutrition. Patient who presented
cachexia at diagnosis, were treated with palliative intention, had a Nutriscore ≥ 5 points or presented malnutrition in accordance
with PG-SGA had a poorer QL (p < 0.05). Greater WL was associated with a worsened QL (p = 0.001). Breast cancer patients
presented an inverse correlation between the %WL and the initial score in the FACT-G (r = − 0.304, p = 0.023), whereas no such
correlation was observed for the other types of tumour (r = − 0.012, p = 0.892).
Conclusions These results underline the relation of NS before starting chemotherapy and QL. Greater WL was associated with a
worsened QL, especially in women with breast cancer.

Keywords Quality of life . Body-weight trajectory . Nutritional Status . Cachexia

Introduction

Oncology patients constitute a heterogeneous population that
is frequently subject to malnutrition. Although nutritional sta-
tus may worsen during the course of the disease or as a result
of the treatment received, malnutrition can appear at any time
during the process and may even be present prior to diagnosis.
The NUPAC [1] study, conducted in Spain, concluded that
50% of patients with cancer will present moderate or severe
malnutrition during their illness. Another study highlighted
the significant risk of malnutrition among patients with can-
cer, finding that over 33% of oncological patients are at nutri-
tional risk on admission to hospital [2].

In cancer patients, nutritional deterioration has a negative
impact on their clinical evolution, reducing treatment tolerance
and efficacy [3, 4], heightening the risk of clinical and surgical
complications [5, 6], lengthening hospital stay, and increasing
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Malnutrition is associated with 
worse QoL
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improve QoL
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ABSTRACT

%DFNJURXQG�� ,Q� FDQFHU� SDWLHQWV��PDOQXWULWLRQ� LV� DVVRFLDWHG�ZLWK� WUHDWPHQW�
WR[LFLW\��FRPSOLFDWLRQV��UHGXFHG�SK\VLFDO�IXQFWLRQLQJ��DQG�GHFUHDVHG�VXUYLYDO��7KH�
3UHYDOHQFH�RI�0DOQXWULWLRQ�LQ�2QFRORJ\��3UH0L2��VWXG\�LGHQWL¿HG�PDOQXWULWLRQ�RU�LWV�
ULVN�DPRQJ�FDQFHU�SDWLHQWV�PDNLQJ�WKHLU�¿UVW�PHGLFDO�RQFRORJ\�YLVLW��,QQRYDWLYHO\��
RQFRORJLVWV��QRW�QXWULWLRQLVWV��HYDOXDWHG�WKH�QXWULWLRQDO�VWDWXV�RI�WKH�SDWLHQWV�LQ�WKLV�
VWXG\�
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Prevalence of malnutrition

Clear correlation between severity of malnutrition and
tumor stage
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(Table 2). According to FAACT score, gastroesophageal 
and pancreatic cancer patients were already anorectic in 
the non-metastatic phase of the disease. By contrast, all 
metastatic patients were anorectic based on the FAACT 

questionnaire (Table 2). By VAS scoring, 44.5% of 
patients (N=826) perceived appetite impairment (VAS 
VFRUH�������WKH�PHDQ�9$6�VFRUH�ZDV������������VFRUHV�
varied by tumor type and disease stage (Table 2). Patients 

Table 1: Frequency of primary tumor types with distribution by tumor stage

Primary tumor type Frequency, % of all 
tumors

Stage I, % Stage II, % Stage III, % Stage IV, %

Breast 22.1 27.5 29.2 16.0 18.5

Genitourinary tract 17.7 15.1 15.7 20.6 40.9

Colorectal 16.3 4.1 11.0 29.2 50.9

Lung 16.0 1.3 3.8 15.3 75.1

Other cancer1 7.2 17.0 6.4 10.6 41.8

Gastroesophageal 6.5 7.1 4.8 15.9 64.3

Pancreatic 4.8 0.0 4.3 18.3 67.7

Head and neck 3.2 3.2 6.5 25.8 54.8

Other GI 3.1 3.3 1.6 19.7 62.3

Liver/bile duct 1.8 5.6 0.0 8.3 80.6

Unknown primary 
site

1.3 0.0 0.0 4.0 56.0

ALL CANCERS 100 11.6 12.9 18.7 48.0

1Other cancer includes: sarcoma, mesothelioma, mesenchymal, skin, endocrine and hematologic tumors.

Figure 2: PreMiO patients with malnutrition or malnutrition risk using MNA scoring with results shown by tumor stage and 
for all tumors (A) DV�ZHOO�DV�FODVVL¿HG�LQ�0��DQG�0��JURXSV (B) (N=1925). P<0.001 among cancer stage groups. Malnutrition 
ZDV�GH¿QHG�DV�01$�VFRUH������ZKLOH�ULVN�RI�PDOQXWULWLRQ�ZDV�UHSUHVHQWHG�E\�01$�VFRUHV�RI����WR�������0�� �VWDJH�,�,,,��0�� �VWDJH�,9�
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with gastroesophageal, pancreatic and other GI cancer 
were already anorectic in the non-metastatic phase of the 
disease. All patients in M1 stage were anorectic based on 
the VAS (Table 2). Patients with appetite loss reported 
the main reasons for decreased food intake were early 
satiety (69%), taste changes (40.3%), nausea or vomiting 
(31.9%), meat aversion (28.9%) and smell disturbances 
(16.8%).

Patients who assessed their disease as “severe and 
GLI¿FXOW�WR�FXUH´�KDG�D�ORZHU�DSSHWLWH�EDVHG�RQ�)$$&7�
and VAS scores, and higher degree of malnutrition 
according to MNA (P<0.001; Supplementary Tables 1 –3).

Cachexia and pre-cachexia

An unexpectedly high proportion of patients met 
the criteria for cachexia in both M0 and in M1 groups. 
More than 70% of pancreatic and gastroesophageal 
cancer patients, more than 60% of liver, colorectal, and 
GI tract, and more than 40% of lung, head and neck, 
DQG�JHQLWRXULQDU\�FDQFHU�SDWLHQWV�FRXOG�EH�FODVVL¿HG�DV�
cachectic, based on BMI and weight loss (Figure 4) using 
the criterion based on Fearon et al [14]. A notably high 
proportion of M0 patients exhibited cachexia, including 
those with breast cancer.

We also assessed for the presence of pre-cachexia in 
a subset of patients (N=1085). Pre-cachexia criteria were 
cumulatively met by 16.1% of patients (range 3.4% to 
28.8% at different primary tumor sites); the prevalence of 
pre-cachexia in M0 and M1 patients is shown (Figure 5).  
Cumulatively, the highest prevalence of pre-cachexia 

ZDV�REVHUYHG� LQ� WKH�³RWKHU�FDQFHUV´�JURXS��7KLV�JURXS�
includes neoplasms known to have only limited impact 
on nutritional status, i.e., sarcomas, mesotheliomas, 
mesenchymal, skin, endocrine and hematologic tumors. 
As expected, the prevalence of malnutrition and cachexia 
in this group of patients was relatively low (Figures 4 and  
5, respectively).

,QÀDPPDWLRQ�DV�UHYHDOHG�E\�HOHYDWHG�&53

Serum C-reactive protein (CRP) determinations 
were available only in a subset of patients (N=1087). 
Cumulatively, more than 50% of these patients with all 
tumor types, except breast cancer, had CRP levels greater 
than the upper normal limit (Figure 6). With the exception 
of unknown primary tumors, the prevalence of elevated 
CRP was higher in M1 with respect to M0 patients 
(P<0.001). Further, CRP levels correlated positively 
with cancer stages (r =0.256, P<0.001), the presence of 
cachexia (r =0.189, P<0.001), and weight loss (r =0.232, 
P<0.001), and correlated negatively with anorexia-related 
scores (r =-0.216, P<0.001 for VAS score, r =-0.251, 
P<0.001 for FAACT score) and malnutrition-related 
scores (r =-0.262, P<0.001 for MNA score).

DISCUSSION

At Italian cancer care centers, oncology physicians 
enrolled patients in the PreMiO study and assessed 
QXWULWLRQDO� VWDWXV� RQ� WKHLU� ¿UVW� YLVLW� IRU� FDUH�� 7KH�
oncologists reviewed recent weight changes, assessed 

)LJXUH����3UHYDOHQFH�RI�RYHUW�PDOQXWULWLRQ�E\�FDQFHU�VLWH����RI�SDWLHQWV�ZLWK�VSHFL¿HG�WXPRU�W\SH���ZLWK�PDOQXWULWLRQ�
GH¿QHG�DV�01$�VFRUH������N=1925). M0 = stage I-III, M1 = stage IV. P<0.001 among cancer site groups.
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the prevalence of cachexia (using Fearon’s criteria;[14] 

see Figures 3 and 4). This disparity is attributable largely 

to the different diagnostic criteria used to determine 

malnutrition and cachexia. Recently published guidelines 

from the European Society for Enteral and Parenteral 

Nutrition (ESPEN) [13], classify cachexia of chronic 

diseases—including cancer—as a form of “disease-related 

PDOQXWULWLRQ��'50��ZLWK�LQÀDPPDWLRQ�´�DQG�SURSRVH�WKDW�
'50�ZLWK�LQÀDPPDWLRQ�DQG�FDFKH[LD�DUH�LQWHUFKDQJHDEOH�
terms. Nonetheless, while the concepts are aligned, the 

diagnostic criteria are different. This creates confusion that 

leads to delays in identifying and treating cancer-related 

malnutrition and cachexia in everyday clinical practice. 

:H�MRLQ�ZLWK�RWKHUV�WR�XUJHQWO\�FDOO�IRU�VFLHQWL¿F�VRFLHWLHV�
WR�DOLJQ� WKH�GH¿QLWLRQV�DQG�GLDJQRVWLF�FULWHULD�RI�'50�
ZLWK�LQÀDPPDWLRQ�DQG�FDFKH[LD�>��@�

Oncologists often question whether preventing or 

treating cancer-related malnutrition will affect their patients’ 

prognosis. Recent evidence helps resolve the uncertainty, 

DV�DYDLODEOH�GDWD�VXJJHVW�WKHUH�DUH�EHQH¿WV�RI�QXWULWLRQDO�
intervention to improve outcomes in cancer patients. For 

example, the high prevalence of malnutrition at diagnosis 

of gastric cancer was associated with high rates of surgical 

site infections following surgical tumor removal; the 

UDWH� RI� VXUJLFDO� VLWH� LQIHFWLRQ� ZDV� VLJQL¿FDQWO\� UHGXFHG�
when patients were given well-managed pre-operative 

nutrition support [34]. Even for cancer patients who are not 

malnourished before surgery, 14-day pre-surgical nutrition 

WKHUDS\� VLJQL¿FDQWO\� LPSURYHG� QXWULWLRQDO� VWDWXV� DQG�
reduced post-operative surgical complications compared 

to cancer patients who did not receive pre-surgical 

nutrition support [35]. When lung cancer patients were 

given high-energy oral nutritional supplements containing 

HLFRVDSHQWDHQRLF� DFLG� �D� IDWW\� DFLG� ZLWK� LQÀDPPDWLRQ�
blunting properties), food intake and body composition 

improved, fatigue decreased, and appetite improved, as did 

measures of physical function and quality of life [36, 37].

Nutritional status affects acceptability and 

tolerability of anticancer therapies, in turn altering 

therapeutic choices. An accurate evaluation of nutritional 

status is of paramount importance in treating cancer 

SDWLHQWV�� HVSHFLDOO\� LQ� HDUO\� VWDJHV� >��@�� 7KH� HI¿FDF\�
of chemotherapy, for example, could be impaired by 

a reduction in the patient’s therapy tolerance, which is 

LQÀXHQFHG�E\�D�SRRU�QXWULWLRQDO�VWDWXV�>�����@�
Lastly, in cancer patients, the relationship between 

disease curability/severity and subjective symptoms, such 

as appetite loss or degree of malnutrition, underlines the 

need for an integrated support team including a psycho-

oncologist, who can address and treat psychological 

aspects (depression, loss of hope, and anxiety) while other 

team members deal with medical issues.

Altogether, results of the PreMiO study support 

a call-to-action for oncologists to (1) be aware of 

malnutrition risk in their patients, even in those with non-

metastatic disease, (2) conduct early nutrition screening 

and make ongoing assessments of nutritional status of 

cancer patients, and (3) commit to early, aggressive 

treatment of malnutrition as part of routine supportive 

cancer treatments. We hope that as nutritional assessment 

Figure 4: Prevalence of cachexia by primary tumor type in the study population (N=1952).�&DFKH[LD�LV�GH¿QHG�E\�ZHLJKW�
loss >5% or by the dual criteria of BMI <20 with weight loss of 2% to 5%. M0 = stage I-III, M1 = stage IV. P<0.001 among cancer site 

groups.
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artifi cial nutritional support are likely to outweigh any 
potential benefi t. Therapeutic interventions focus typically 
on alleviating the consequences and complications of 
cachexia—eg, symptom control (appetite stimulation, 
management of nausea or eating-related distress of 
patients and families).

Severity
The severity of depletion can be classifi ed according to 
the rate of ongoing loss of weight in combination with 
the concurrent degree of depletion of energy stores and 
body protein mass (which can be compounded by a low 
initial reserve). Thus, a fall of 5 kg/m² in BMI from an 
initial value of 22 has more severe implications than the 
same loss from an initial value of 35. Furthermore, a 
patient with a BMI of 30 and a history of weight loss is 
more at risk if muscle wasting has led to sarcopenia, and 
less at risk if muscle protein mass remains intact.33

Assessment
The following key features should be assessed to 
characterise a patient: anorexia or reduced food intake; 
catabolic drivers; muscle mass and strength; and eff ect of 
cachexia on the patient. An individualised management 
plan can then be based on the patient’s baseline 
characteristics and the mechanisms most likely to 
contribute to weight loss and their potential reversibility.

Anorexia or reduced food intake
The underlying factors contributing to reduced food 
intake should be assessed. These include decreased 
central drive to eat, chemosensory disturbances (eg, in 
taste and smell), decreased upper gastrointestinal motility 
(eg, early satiety and nausea), and distal tract dysmotility 
(after treatment of constipation). Food intake should be 
assessed routinely (especially protein). At a minimum 
this might be the patient’s own estimate of overall food 
intake in relation to normal intake. Quantifi cation of 
protein and calorie intake might sometimes be 
appropriate. Secondary causes of impaired food intake, 
such as stomatitis, constipation, dyspnoea, pain, and 
poor dietary habits should be recognised early, because 
they might prove readily reversible.

Catabolic drivers
A key but often variable component of cachexia is 
hypercatabolism caused by tumour metabolism directly, 
systemic infl ammation, or other tumour-mediated 
eff ects. The most widely accepted index of systemic 
infl ammation is serum C-reactive protein (CRP). 
However cachexia can exist without overt systemic 
infl ammation, so indirect indices refl ecting the catabolic 
drive such as responsiveness to chemotherapy and the 
rate of progression should also be assessed.

No consensus was reached about the usefulness of 
other factors contributing to catabolism.  These include 
insulin resistance, prolonged high-dose corticosteroid 

therapy, hypogonadism, and increased resting energy 
expenditure. Disagreement was not related to the 
relevance of these elements, which was agreed, but rather 
to the paucity of evidence, clinical practicality, and cost.

Muscle mass and strength
Although routine assessment of muscle mass and 
strength were advocated there was no clear consensus as 
to methodology. The order of preference for muscle mass 
assessment was cross-sectional imaging (CT or magnetic 
resonance imaging [MRI]), dual energy x-ray imaging 
(DEXA), anthropometry (mid-arm muscle area), and 
bioimpedance analysis. This last technique was regarded 
as only useful for group comparisons in patients without 
grossly altered body composition. For practical reasons 
in testing muscle strength, upper-limb hand-grip 
dynamometry was preferred to lower-limb extension 
strength testing.

Functional and psychosocial eff ects
Both physical functioning and components of the 
psychosocial eff ect should be assessed. To estimate the 
eff ect on physical functioning, routine assessment of 
physical activity is recommended. The method of choice 
was patient-reported physical functioning (eg, European 
Organisation for Research and Treatment of Cancer 
[EORTC] Quality of Life Questionnaire [QLQ]-C30 or 
patient-completed Eastern Cooperative Oncology Group  
questionnaire). The order of preference for other 
methods was physician reported activity (eg, Karnofsky 
score) followed by objective methodologies, such as 
activity meter and checklists of specifi c activities. The 
psychosocial eff ect of cachexia should also be assessed 
routinely by questions such as: “how much do you feel 
distressed about your inability to eat” or “have you 
experienced feelings of pressure, guilt or relational 
stress with regard to food intake and weight-loss”.

Figure 3 is a management algorithm based on the con-
sensus. Established tools, such as the Patient–Generated 
Subjective Global Assessment Instrument,35 can provide 

Figure 2: Stages of cancer cachexia
Cachexia represents a spectrum through which not all patients will progress. At present there are no robust 
biomarkers to identify those precachectic patients who are likely to progress further or the rate at which they will do 
so. Refractory cachexia is defi ned essentially on the basis of the patient’s clinical characteristics and circumstances. 
BMI=body-mass index.

Precachexia

Normal Death

Weight loss ≤5%
Anorexia and
metabolic 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
Cancer disease both procatabolic 
and not responsive to anticancer 
treatment
Low performance score
<3 months expected survival
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HOW TO ASSESS CRC?

(Fearon et al., 2011 , Moon et al., 2018)            

Fearon et al, Lancet 2011
Moon et al, 2018

Starvation type vs Disease-related
malnutrition

Anorexia Cachexia Sarcopenia

Major loss of appetite 
and aversion to food
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During the last decade, low muscle mass (sarcopenia; see
definition in Table 117) has been identified as a central
factor impacting clinical outcome, and anticancer agents
have been recognised as an important cause of sarcope-
nia.18 In clinical practice, it is highly relevant that loss of
muscle strength and muscle mass may appear early and
before the occurrence of a clinically apparent weight loss
and that it may coexist with obesity and hence be present in
patients with a high body mass index (sarcopenic obesity).19

Cachexia may evolve over time and it has been proposed
to differentiate early phases without discernible weight loss
(pre-cachexia) from advanced or refractory stages6 (see
Figure 3). In cachectic patients, the most common GI
symptoms are anorexia and early satiety, nausea, bloating,
taste alterations, xerostomia, dysphagia and constipation. In
addition, other secondary nutrition impact symptoms may
occur, such as breathlessness, severe fatigue, etc. Nutrition
impact symptoms are commonly experienced and are
associated with a poor QoL and performance status (PS).20

Recommendation

! Defining cachexia as disease-related malnutrition based
on the GLIM definition of malnutrition and the presence
of systemic inflammation is recommended [V, A].

SCREENING AND ASSESSMENT OF CACHEXIA

To ensure access to adequate nutritional and metabolic care
for all patients, it is important to:

! Detect at-risk patients by routinely implementing a
standardised screening procedure.

! Assess all at-risk patients for their nutritional and metabolic
status as well as all impairments endangering this status.7

Malnutrition risk screening

Nutritional risk screening should be carried out regularly in
all cancer patients undergoing anticancer treatment and in
those with an expected survival of more than a few (i.e. 3-6)
months. In patients with an expected survival of less than a
few months, screening for eating-related distress should be
carried out (Figure 4).

While there is no general agreement on the ‘best’
screening tool,21,22 the following are suggested: Malnutrition
Universal Screening Tool (MUST), Nutrition Risk Screening
2002 (NRS-2002), Short Nutritional Assessment Questionnaire
(SNAQ) and the Malnutrition Screening Tool (MST).21 Other
more complex tools like the Patient-Generated Subjective
Global Assessment (PG-SGA) may be included in assessment
procedures.

Nutrition impact symptoms

Changes in appetite,
taste and smell

Physical inactivity

Changes in GI motility

Side effects of anticancer
treatment

Reduced muscle function
and mass

Systemic infl ammation, endocrine dysfunction and altered metabolism

Psychosocial situation, age

Reduced fat mass

Factors related to patient, local effects of the tumour and treatment

Factors related to tumour-induced cachexia pathophysiology

Weight loss in cancer

Figure 2. The complexity of causes contributing to weight loss in patients with cancer.
GI, gastrointestinal.
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Nausea/vomiting
Early satiety
Taste alteration
Xerostomy
Disphagia
Constipation
Abdominal pain

ESPEN expert group recommendations for action against cancer-
related malnutrition Arends J. Clinical Nutrition 36 (2017) 1187-1196

ESPEN expert group recommendations for action against cancer-
related malnutrition Arends J. Clinical Nutrition 36 (2017) 1187-1196
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• Changes in intestinal barrier
• Reduction in glomerular filtration
• Alteration in cardiac function
• Aletered drug pharmacokinetics
• Delayed wound healing
• Increased surgical complications
• Higher incidence and severity of treatment 

toxicity
• Reduced response to treatments
• Impaired immunity
• Increase in lenght of hospital stay
• Increased hospital readmissions
• Increase in mortality
• Increased treatment costs
• Impaired quality of life and functional status
• Increased caregiver burden

Malnutrition/Cachexia: consequences

EONS12 at ESMO 2019

CLINICAL CHARACTERISTICS 
OF CACHECTIC PATIENT 

¾ Anorexia, nausea, vomiting, dysphagia, changes in 
smell and taste, aversion to food, early satiety 

¾ Constipation, obstruction   
¾ Weight loss
¾ Depression
¾ Pain
¾ High catabolism of muscle mass
¾ High lipolysis 

(Barber, 1999)

Butterworth CE et al. Jr Nutrition Today 1974
Millar et al 2013

IMPACT OF MALNUTRITION IN CANCER 
Related with health: 

- weight and muscle mass loss 
- worsen quality of life 
- psychological stress 
- reduction of immune competence and increase of infections 
- increase toxicity of onco- specific treatment 
- increase the risk of mortality 

Related with health costs: 
- significant longer length of stay (>3 days)
- more in-hospital complications
- higheƌ coƐƚ of caƌe ;нΦ ϮϬϬϬͿ foƌ paƚienƚƐ ǁiƚh malnƵƚƌiƚion ƌiƐk  
- aboƵƚ Φ ϯϬϬ million  ƚoƚal coƵld be aƚƚƌibƵƚed ƚo eǆceƐƐ healƚhcaƌe Ɛpending paƚienƚƐ ǁiƚh 
cancer Pressoir M et al. Br J Cancer, 2010

Fearon K et al. Oral Oncol, 2013
Planas M et al. Supp Care Cancer, 2016

Freijer K et al. Clin Nutr, 2013



Malnutrition/Cachexia: consequences on treatment toxicity

Sarcopenia Predicts Early Dose-Limiting Toxicities and
Pharmacokinetics of Sorafenib in Patients with
Hepatocellular Carcinoma
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Abstract

Background: Sorafenib induces frequent dose limiting toxicities (DLT) in patients with advanced hepatocellular carcinoma
(HCC). Sarcopenia has been associated with poor performance status and shortened survival in cancer patients.

Patients and Methods: The characteristics of Child Pugh A cirrhotic patients with HCC receiving sorafenib in our institution
were retrospectively analyzed. Sorafenib plasma concentrations were determined at each visit. Toxicities were recorded
during the first month of treatment, and sarcopenia was determined from baseline CT-scans.

Results: Forty patients (30 males) were included. Eleven (27.5%) were sarcopenic. Eighteen patients (45%) experienced a
DLT during the first month of treatment. Sarcopenic patients experienced significantly more DLTs than non-sarcopenic
patients did (82% versus 31%, p = 0.005). Grade 3 diarrhea was significantly more frequent in sarcopenic patients than in
non-sarcopenic patients (45.5% versus 6.9%, p = 0.01), but not grade 3 hand foot syndrome reaction (9% versus 17.2%,
p = 1). On day 28, median sorafenib AUC (n = 17) was significantly higher in sarcopenic patients (102.4 mg/l.h versus
53.7 mg/l.h, p = 0.013).

Conclusions: Among cirrhotic Child Pugh A patients with advanced HCC, sarcopenia predicts sorafenib exposure and the
occurrence of DLT within the first month of treatment.
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Introduction

Hepatocellular carcinoma (HCC) accounts for more than
24,000 new cases per year in the United States, and causes
approximately 19,000 deaths yearly [1]. The incidence of HCC is
increasing in Western countries, and HCC is diagnosed at
advanced stages in up to 60% of all patients [2].

Sorafenib (Nexavar; Bayer Healthcare, Wayne, NJ) is an orally
active multi–kinase inhibitor that targets BRAF, RET, PDGFR-b,
VEGFR-1, and VEGFR-2 [3]. At a dose of 400 mg bid, sorafenib
displays clinical activity in patients with advanced HCC [4].
Sorafenib-induced toxicities (diarrhea, hand-foot syndrome, rash,
fatigue and hypertension) may limit patient’s ability to receive full-
dose treatment, and resulted in dose reductions in 26% and

treatment termination in 44% of patients included in the pivotal
phase III trial [4].

Little is known on factors predicting sorafenib toxicity.
Recently, the condition of low muscle mass named sarcopenia
[5,6] was identified as a significant predictor of toxicity in patients
with metastatic renal cancer treated with sorafenib 400 mg bid
[7]. Sarcopenia has been studied mainly in geriatric populations
[5], but also more recently in cancer patients, in whom sex-specific
cut-offs were determined, based on mortality risks [8]. Sarcopenia
and overall lean body mass may represent an occult condition in
cancer patients with normal or even high body mass index (BMI).
Sarcopenia has been associated with poor PS, capecitabine and
epirubicin toxicity, and shortened survival in cancer patients
[8,9,10].

PLoS ONE | www.plosone.org 1 May 2012 | Volume 7 | Issue 5 | e37563
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Impact of skeletal muscle mass in patients
with unresectable gastric cancer who
received palliative first-line chemotherapy
based on 5-fluorouracil
Tomoyuki Matsunaga1*, Hiroaki Saito2, Wataru Miyauchi1, Yuji Shishido1, Kozo Miyatani1, Masaki Morimoto1,
Yuki Murakami1, Takehiko Hanaki1, Kyoichi Kihara1, Manabu Yamamoto1, Naruo Tokuyasu1, Shuichi Takano1,
Teruhisa Sakamoto1, Toshimichi Hasegawa1 and Yoshiyuki Fujiwara1

Abstract

Background: The mortality rate of patients with unresectable gastric cancer (UGC) has decreased with the
development of chemotherapies and surgical techniques. However, the survival rate remains low. We
retrospectively examined the prognostic significance of the pretreatment skeletal muscle mass index (SMI) and
nutritional and inflammatory factors in patients with UGC.

Methods: This study included 83 patients diagnosed with UGC at Tottori University Hospital who received palliative
chemotherapy based on 5-fluorouracil. Pretreatment computed tomography (CT) measured overall skeletal muscle
mass (SMM) and cross-sectional SMM at the third lumbar vertebra (L3). We focused on the neutrophil-to-
lymphocyte ratio (NLR), C-reactive protein-to-albumin ratio (CAR), prognostic nutritional index (PNI), and platelet-to-
lymphocyte ratio (PLR) as nutritional and inflammatory factors.

Results: Receiver operating characteristic curve analysis was performed for median survival time (MST) after
palliative chemotherapy. SMIs for males and females (43.9 cm2/m2 and 34.7 cm2/m2, respectively) were the cutoff
values, and patients were divided into high (SMIHigh; n = 41) and low SMI groups (SMILow; n = 42). Body mass index
(BMI) was significantly higher in patients in the SMIHigh group than in the SMILow group (p < 0.001). The number of
patients who received third-line chemotherapy was significantly higher in the SMIHigh group than in the SMILow

group (p = 0.037). The MST was significantly higher in the SMIHigh group than in the SMILow group (17.3 vs. 13.8
months; p = 0.008). The incidence of grade 3 or 4 side effects was significantly higher in patients with SMILow UGC
(p = 0.028). NLR was significantly higher in patients with SMILow than it was in those with SMIHigh. (p = 0.047). In the
univariate analysis, performance status, SMI, histological type, lines of chemotherapy, and NLR were prognostic
indicators. The multivariate analysis identified SMI (p = 0.037), NLR (p = 0.002), and lines of chemotherapy (p < 0.001)
as independent prognostic factors.
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appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
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Abstract
Purpose Although body composition has emerged as an

important predictor of drug efficacy and toxicity, expla-

nations for this association are unclear. Our goal was to
investigate relationships between lean body mass (LBM),

liver size/function and epirubicin pharmacokinetics (PK)

and toxicity.
Methods Data from a clinical study (n = 24) of patients

with breast cancer receiving adjuvant intravenous FE100C

chemotherapy were used to examine relationships between
LBM, liver size, and epirubicin clearance. Muscle tissue

and liver mass were measured by analysis of computerized

tomography cross-sectional images, and an extrapolation of
muscle mass to total LBM compartment was employed.

Population PK analysis of epirubicin was undertaken to test

effects of body composition on epirubicin clearance and
area under the curve (AUC).

Results Estimated LBM was extremely variable in this
cohort ranging from 32.9 to 67.3 kg. LBM was associated

with neutrophil nadir (r = 0.5, P = 0.023), and mean

LBM was lower for patients presenting with toxicity
compared to those where toxicity was absent (41.6 vs.

56.2 kg, P = 0.002); 33% of variance in clearance was

explained by LBM and aspartate aminotransferase (AST).
Liver mass was fnot related to epirubicin clearance likely

due to larger livers presenting with larger fat content, but

liver attenuation (degree of fat infiltration) and AST were
associated with AUC.

Conclusion To our knowledge, this is the first study to

examine relationships between LBM, liver mass/function
and epirubicin PK and toxicity. This exploratory work

investigates the notion of organs and tissues having dis-

tinctive contributions to the distribution and metabolism of
antineoplastic drugs.

Keywords Body composition ! Lean body mass !
Epirubicin ! Pharmacokinetics ! Clearance ! Liver mass !
Liver attenuation

Introduction

Body surface area (BSA) has routinely been used in
medical oncology for dosing anti-neoplastic agents in spite

of considerable limitations in its accuracy at predicting

chemotherapy efficacy and toxicity [1–4]. Baker et al. [5]
investigated pharmacokinetic (PK) properties of 33 anti-

neopastic agents tested in phase I clinical trials and found

that BSA-based dosing reduced interpatient PK variability
for only 5 (15%) drugs. Pharmacokinetics provides the

scientific basis for dose selection, and its variability among

patients reflects complex interactions of several genotypic
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Nutritional Status, Body Surface, and Low Lean BodyMass/BodyMass
Index Are Related to Dose Reduction and Severe Gastrointestinal
Toxicity InducedbyAfatinib inPatientsWithNon-SmallCellLungCancer
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ABSTRACT

Background. Themain reason for dose reduction of afatinib is
gastrointestinal toxicity (GT). In a phase II study, we analyzed
anthropometrical, nutritional, and biochemical factors asso-
ciated with GT induced by afatinib.
Materials and Methods. Patients diagnosed with non-small
cell lungcancerwhoprogressedtopriorchemotherapyreceived
40 mg of afatinib. Malnutrition was determined by Subjective
Global Assessment, and lean bodymass (LBM)was determined
by computed tomography scan analysis using a pre-established
Hounsfield unit threshold. Toxicity was obtained during four
cycles by Common Terminology Criteria for Adverse Events.
Results. Eighty-four patients were enrolled. Afatinib was ad-
ministered as the second, third, and fourth line of treatment

in 54.8%, 38.1%, and 7.12% of patients, respectively. Severe
diarrhea, mucositis, and overall severe GT were present in
38.9%, 28.8%, and 57.5%, respectively. Of the patients, 50%
developed dose-limiting toxicity (DLT). Patients with mal-
nutrition have higher risk for severe GT. Patients with lower
LBM and body mass index developed more DLT (71.4%
vs. 18.8%).
Conclusion.Malnutrition is associated with a higher risk of
severe GT induced by afatinib. Determination of nutritional
status andbody composition are helpful in identifying patients
at higher riskof severeGT and could allow initiating treatment
with lower doses according to tolerance.TheOncologist 2015;
20:967–974

Implications forPractice:Bodycomposition analysis, specifically leanbodymassquantification, andnutritional status assessment
are significant clinical variables to take into accountwhenassessingoncological patients.This studyonpatientswith non-small cell
lung cancer treated with afatinib showed the important impact that malnutrition and low lean body mass have on the risk for
developing dose-limiting toxicity and severe gastrointestinal toxicity. Still more research needs to be done to explore dose
adjustment according to lean body mass, especially in drugs that are given at fixed doses, such as afatinib. However, this study
presents evidence for the clinical oncologist to have a closer follow-up with malnourished patients and even to consider a lower
starting dose until therapeutic dose is achieved.

INTRODUCTION

Lung cancer continues to be the leading cause of cancer-
related deaths worldwide [1, 2]. In Mexico, more than 95% of
patients present with advanced-stage disease at the moment
of the diagnosis [3]; therefore, the objective of treatment
shouldbe improving survival andqualityof life [4]. Response to
platinum-based cytotoxic chemotherapy in patients with
advanced disease continues to be limited [4, 5]. In patients
with non-small cell lung cancer (NSCLC) with tumors with
epidermal growth factor receptor (EGFR) mutation and EGFR

tyrosine-kinase inhibitors (TKIs) such as gefitinib and erlotinib
have shown to induce a high antitumor activity [6]. Thus, TKIs
have shown an increase in objective response rates and
progression-freesurvival; however, resistance to thesedrugs is
eventually acquired by different mechanisms [7].

Afatinib, a first-in-class irreversible ErbB family blocker, is
a therapeutic option for patients who develop resistance to
otherTKIs [8], aswell as inpatientswithEGFRmutationas first-
line treatment as shown on two phase III clinical trials [9, 10],
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Abstract Background: The occurrence of severe, acute limiting toxicity in patients receiving
antieprogrammed cell death receptor-1 monoclonal antibodies, such as nivolumab, is largely
unpredictable. Sarcopenia was found to be associated with anti-cytotoxic T-lymphocyte-
associated protein 4 acute toxicity. We explore the clinical and pharmacological parameters
influencing nivolumab toxicity, including body composition.
Methods: From June 2015 to January 2017, all consecutive patients treated with nivolumab in
our institution were prospectively included. We studied the relationship between muscle mass
assessed by computed tomography, nivolumab trough level (Cmin) at day 14 assessed using the
enzyme-linked immunosorbent assay method, and the occurrence of immune grade III or IV
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Nutritional intervention: multimodal and multidisciplinary care approach

training programme combined with repeated nutritional
counselling, showed a significant increase in protein intake
and a decrease in nausea and vomiting.125 Recently, a large
RCT including 328 patients with previously untreated met-
astatic oesophago-gastric cancer received either standard
care or additional nutritional and psychological in-
terventions; combined-modality support resulted in
improved OS in the intention-to-treat analysis.126

Recommendation

! In patients with cachexia, combining nutritional support
with exercise training and psychological support is pro-
posed [II, B]. Anti-inflammatory interventions should
also be considered [V, C].

ORGANISING SUCCESSFUL CACHEXIA CARE IN MODERN
ONCOLOGY

Critical points for cachexia care are to implement screening,
assessment and treatment in routine cancer care. Initiating
and maintaining these efforts, including a quality control

process, requires support by the institutional leadership.
Evidence for the effectiveness of cachexia clinics is scarce
due to a lack of RCTs.127 Extrapolation from pain in-
terventions128 or specialised palliative care129 suggests its
potential effectiveness. Typically, a registered dietician,
physiotherapist, palliative care nurse, psychologist and a
palliative/supportive/rehabilitative care specialistdwho
ideally would also be a medical oncologist130dcould build
the ‘inner circle’ of a cachexia clinic or team (Figure 6). A
close integration of these professionals within the cancer
clinic (e.g. case discussions, tumour boards, clinical rounds,
education, clinical trials), as well as access to specialised
professionals such as gastroenterologists (e.g. for vent,
stent, gastrostomy, jejunostomy), head and neck specialists,
logopaedic experts and invasive pain specialists, is highly
recommended.

Recommendations

! Screening for cachexia should be integrated into routine
cancer care, supported by accountable professionals and

Oncologist
Supportive, Palliative and

Rehabilitation Care Specialist

Dietician
Nutritionist

Psychologist
 Social worker

Physiothera-
pist

Nurse

Family, carer

Patient

Spiritual care Anticancer 
treatments
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Diagnose
and code

Nutrition
Pharmacological
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Psychosocial
care

Nutrition impact
symptoms and

GI support

Palliative care
Supportive care

Figure 6. Responsibilities and interactions of members of the multimodal care team.
GI, gastrointestinal.
Solid line arrows depict responsibilities. Dashed line arrows depict interactions. Further cooperation (e.g. with gastroenterologists, surgeons, head and neck specialists)
will frequently be necessary.
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s u m m a r y

Background: This practical guideline is based on the current scientific ESPEN guidelines on nutrition in
cancer patients.
Methods: ESPEN guidelines have been shortened and transformed into flow charts for easier use in
clinical practice. The practical guideline is dedicated to all professionals including physicians, dieticians,
nutritionists and nurses working with patients with cancer.
Results: A total of 43 recommendations are presented with short commentaries for the nutritional and
metabolic management of patients with neoplastic diseases. The disease-related recommendations are
preceded by general recommendations on the diagnostics of nutritional status in cancer patients.
Conclusion: This practical guideline gives guidance to health care providers involved in the management
of cancer patients to offer optimal nutritional care.
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reserved.
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INTRODUCTION

Cachexia remains an underdiagnosed and undertreated,
complex condition which includes ‘objective’ components
(e.g. inadequate food intake, weight loss, inactivity, loss of
muscle mass and metabolic derangements, inducing
catabolism)1,2 and ‘subjective’ components (e.g. anorexia,
early satiety, taste alterations, chronic nausea, distress, fa-
tigue and loss of concentration). Approximately half of all
patients with advanced cancer experience cachexia.

Comprehensive treatment requires a multitargeted and
multidisciplinary approach aimed at evaluating the objec-
tive signs and relieving the symptoms. The primary goal is to
meet the physiological and psychological needs of the pa-
tient. This includes providing energy, nutritional substrates
and anabolic stimuli, as well as compassionate support to
address dysfunctions associated with the emotional and
social aspects of eating. Nutritional and metabolic in-
terventions range from dietary counselling to pharmaco-
logical agents and parenteral nutrition (PN). The
invasiveness of an intervention needs to be chosen and
tailored, weighing the benefits and risks for each individual
patient. This is of increasing importance with advancing
disease and when approaching end of life. In this sense,

nutrition is an essential component of supportive, rehabil-
itative and palliative care. During the patient’s trajectory
towards end of life, however, the focus of nutritional care
needs to change. During anticancer treatment, patients
should be offered all available nutritional therapeutic op-
tions, if required, whereas during the last weeks of life, care
should focus increasingly on immediate symptomatic relief
(Figure 1).

In general, if anticancer treatment is effective, this often
results in an improvement in cachectic signs and symp-
toms,3 while ineffective anticancer treatment may increase
catabolism and aggravate cachexia.4

This European Society for Medical Oncology (ESMO)
Clinical Practice Guideline (CPG) on cancer cachexia has
been designed for medical oncologists who frequently care
for patients with cancer cachexia in their clinical practice.
The goal is to provide answers to questions regarding the
diagnosis and treatment of cachexia-related physical and
psychological problems, relying on evidence-based infor-
mation whenever possible. A similar approach has recently
been published by the American Society of Clinical
Oncology (ASCO).5

This CPG provides recommendations on overt cachexia as
well as at-risk settings. Evidence to support these recom-
mendations has been derived from trials studying the evo-
lution of the signs and symptoms of cachexia. Whereas
today we define cachexia on a pathophysiological basis to be
malnutrition in the presence of disease-related metabolic
alterations,6-8 historically, clinical trials used varying and
inconsistent combinations of inclusion criteria. A summary

*Correspondence to: ESMO Guidelines Committee, ESMO Head Office, Via
Ginevra 4, CH-6900 Lugano, Switzerland
E-mail: clinicalguidelines@esmo.org (ESMO Guidelines Committee).

5Note: Approved by the ESMO Guidelines Committee: February 2021.
2059-7029/© 2021 The Author(s). Published by Elsevier Ltd on behalf of

European Society for Medical Oncology. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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abstract

PURPOSE To provide evidence-based guidance on the clinical management of cancer cachexia in adult patients
with advanced cancer.

METHODS A systematic review of the literature collected evidence regarding nutritional, pharmacologic, and
other interventions, such as exercise, for cancer cachexia. PubMed and the Cochrane Library were searched for
randomized controlled trials (RCTs) and systematic reviews of RCTs published from 1966 through October 17,
2019. ASCO convened an Expert Panel to review the evidence and formulate recommendations.

RESULTS The review included 20 systematic reviews and 13 additional RCTs. Dietary counseling, with or without
oral nutritional supplements, was reported to increase body weight in some trials, but evidence remains limited.
Pharmacologic interventions associated with improvements in appetite and/or body weight include progesterone
analogs and corticosteroids. The other evaluated interventions either had no benefit or insufficient evidence of
benefit to draw conclusions on efficacy. Limitations of the evidence include high drop-out rates, consistent with
advanced cancer, as well as variability across studies in outcomes of interest and methods for outcome
assessment.

RECOMMENDATIONS Dietary counseling may be offered with the goals of providing patients and caregivers with
advice for the management of cachexia. Enteral feeding tubes and parenteral nutrition should not be used
routinely. In the absence of more robust evidence, no specific pharmacological intervention can be recom-
mended as the standard of care; therefore, clinicians may choose not to prescribe medications specifically for
the treatment of cancer cachexia. Nonetheless, when it is decided to trial a drug to improve appetite and/or
improve weight gain, currently available pharmacologic interventions that may be used include progesterone
analogs and short-term (weeks) corticosteroids.

J Clin Oncol 38:2438-2453. © 2020 by American Society of Clinical Oncology

INTRODUCTION

The purpose of this guideline is to provide evidence-
based guidance on the optimal approach for the treat-
ment of cachexia in patients with advanced cancer.
Cachexia is a multifactorial syndrome characterized by
loss of appetite, weight, and skeletal muscle,1 leading to
fatigue,2 functional impairment,3 increased treatment-
related toxicity,4 poor quality of life,5 and reduced
survival.4,6-11 Across malignancies, cachexia is highly
prevalent, impacting approximately half of patients with
advanced cancer.12,13 Assessment and management of
cancer cachexia are major challenges for clinicians.

Definitions of cancer cachexia have changed over
time. Early definitions focused on weight, physical

performance, and patient function. In 2008, members
of the Society of Cachexia and Wasting Disorders
published diagnostic criteria of non–cancer-specific
cachexia, defined as 5% weight loss in the previous
6 months with at least three of five clinical symptoms:
fatigue, anorexia, reduced muscle strength, reduced
fat-free mass, and/or systemic signs of inflammation.14

In 2009, the Italian research group SCRINIO defined
cancer-specific cachexia as weight loss . 10% with
symptoms of anorexia, early satiety, and fatigue.15

Most recently, in 2011, an international Delphi con-
sensus definition and classification of cancer cachexia
was published, provisionally defining cancer cachexia
as . 5% weight loss in the previous 6 months or
2%-5% weight loss with either a body mass index
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Nutrition status has an important effect on quality 
of life and sense of well-being in cancer patients. 
Malnutrition and weight loss are often contribu-

tors to the cause of death in cancer patients.1

Cancer cachexia is a syndrome characterized by pro-
gressive, involuntary weight loss. Clinical features include 
host tissue wasting, anorexia, skeletal muscle atrophy, 
anergy, fatigue, anemia, and hypoalbuminemia. Causes of 
cancer cachexia include anorexia, mechanical factors 
affecting the gastrointestinal tract related to tumor, side 
effects of surgery, chemotherapy and/or radiation therapy, 
alterations in intermediary and energy metabolism, and 
changes in the host cytokine and hormonal milieu. The 
cancer cachexia syndrome (CCS), which is observed in 
approximately 50% of cancer patients, involves heteroge-
neous physiologic and metabolic derangements resulting 
in potentially life-threatening malnutrition.2 Although 
often seen in patients with advanced malignancies, CCS 
may be present in the early stages of tumor growth.

Weight loss in cancer patients is of prognostic sig-
nificance. For any given tumor type, survival is shorter in 
patients who experience pretreatment weight loss.3-5 
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Furthermore, CCS is a problematic cause of symptom 
distress in cancer patients.6,7 Early recognition and inter-
vention to prevent worsening of CCS may afford the best 
opportunity to prevent its debilitating consequences.

Pharmacologic interventions play only a limited role 
in overcoming the anorexia and metabolic derangements 
seen in CCS. Research has focused on the use of nutri-
tion support therapy (NST), bypassing oral intake to cir-
cumvent CCS related anorexia. Numerous studies, as 
summarized by Bozetti, have looked at the effect of nutri-
tion support therapy on nutrition parameters in surgical 
cancer patients.8 Other papers have also examined the 
use of NST in non-surgical cancer patients.9,10 Parenteral 
nutrition (PN) consistently causes weight gain, increases 
body fat, and improves nitrogen balance. The effect of PN 
on lean body mass is minimal. The effects of enteral 
nutrition (EN) on body composition are less consistent; 
EN usually causes weight gain and improves nitrogen bal-
ance. Neither EN nor PN, when administered for 7-49 
days, have demonstrably beneficial effects on serum pro-
teins. NST has less of an effect on nutrition indices in 
cancer patients than in non-cancer patients, probably due 
to the changes that occur in the metabolism of macronu-
trient substrates in the presence of cancer.8,11 Enthusiasm 
for the use of NST in cancer patients has historically 
been tempered by concern that provision of nutrients may 
stimulate tumor growth and metastasis, as observed in 
animal studies and cell culture.12 There are few relevant 
clinical studies.13-17 Most recently, a study of PN in mal-
nourished gastric cancer patients indicated no significant 
difference in tumor cell proliferation with administration 
of PN preoperatively.18 Absent any overt effects, it is rea-
sonable to ignore this theoretical consideration when 
contemplating the use of NST in patients.
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FIGURA 6: ALGORITMO TERAPEUTICO DELLA CACHESSIA NEOPLASTICA
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Nutrition concept in Oncology

Do not underfeed à screen all patients

Do not overfeed à individualize at the end of life



Step 1
BMI score

+Step 2
Weight loss score

Step 3
Acute disease effect score

+

0
Low Risk

1
Medium Risk

2 or more
High Risk

Step 5
Management guidelines

Observe
  Document dietary intake for 

3 days

  If adequate – little concern and 
repeat screening
  Hospital – weekly
   Care Home – at least monthly
   Community – at least every 

2-3 months

  If inadequate – clinical concern 
– follow local policy, set goals, 
improve and increase overall 
nutritional intake, monitor and 
review care plan regularly

Treat*

  Refer to dietitian, Nutritional 
Support Team or implement local 
policy

  Set goals, improve and increase 
overall nutritional intake

  Monitor and review care plan 
Hospital – weekly
Care Home – monthly Community 
– monthly
*  Unless detrimental or no benefit is 

expected from nutritional support e.g. 
imminent death. 

If unable to obtain height and weight, see 
reverse for alternative measurements and 
use of subjective criteria

Acute disease effect is unlikely to 
apply outside hospital. See ‘MUST’ 
Explanatory Booklet for further 
informationStep 4

 Overall risk of malnutrition

Add Scores together to calculate overall risk of malnutrition
Score 0 Low Risk   Score 1 Medium Risk   Score 2 or more High Risk

Re-assess subjects identified at risk as they move through care settings
See The ‘MUST’ Explanatory Booklet for further details and The ‘MUST’ Report for supporting evidence. 

All risk categories: 

  Treat underlying condition and provide help and 
advice on food choices, eating and drinking when 
necessary.
 Record malnutrition risk category.
 Record need for special diets and follow local policy.

Obesity:

  Record presence of obesity. For those with 
underlying conditions, these are generally controlled 
before the treatment of obesity.

BMI kg/m2  Score
>20 (>30 Obese)  = 0
18.5 -20  = 1
<18.5 = 2

 % Score
 <5 = 0
 5-10 = 1
 >10 = 2

Unplanned 
weight loss in 

past 3-6 months
If patient is acutely ill and 
there has been or is likely

to be no nutritional
intake for >5 days 

Score 2

Routine clinical care
  Repeat screening
 Hospital – weekly
 Care Homes – monthly 
 Community – annually
 for special groups
 e.g. those >75 yrs

Re-assess subjects identified at risk as they move through care settings
See The ‘MUST’ Explanatory Booklet’ Explanatory Booklet’

All risk categories: 

  Treat underlying condition and provide help and 
advice on food choices, eating and drinking when 
necessary.
Record malnutrition risk category.
Record need for special diets and follow local policy.

Score 2

© BAPEN

M
al

nu
tr

iti
on

U
ni

ve
rs

al
 S

cr
ee

ni
ng

 T
oo

l-
M

U
S

T

Screening

Ø Screen patients at first visit

Ø Nutritional status is a dynamic concept
Screening should be periodically repeated

Factors evaluated:

• BMI    

• Unintentional weight loss

• Food intake

• Severity of disease



Patients with gastrointestinal, head & neck and lung cancer

at advanced disease stage

or undergoing aggressive treatment (i.e. multimodal treatments)

should be immediately referred to a clinical nutrition specialist

independently of risk evaluation

Sometimes screening might be needless…. 
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Abstract
Background Nutritional counseling is frequently overlooked in cancer patients with normal nutritional status. This study aimed
to evaluate the impact of nutritional counseling in head and neck cancer (HNC) patients with normal nutritional status prior to
concurrent chemoradiotherapy (CCRT).
Methods A total of 243 patients with pretreatment normal nutritional status and locally advanced HNC receiving concurrent
chemoradiotherapy (CCRT) at three medical centers were enrolled. All patients were retrospectively allocated into the early (≤ 2
weeks, n = 105, 43.2%), late (> 2 weeks, n = 102, 42.0%), and no nutritional counseling groups (n = 36, 14.8%) according to the
time interval between the date of CCRT initiation and the first date of nutritional counseling for comparison.
Results The 1-year overall survival rates were 95.0%, 87.5%, and 81.3% in the early, late, and no nutritional counseling groups (p
= 0.035), respectively. The median body weight changes at end of CCRT were − 4.8% (range, − 13.3 to 8.7%), − 5.6% (range, −
21.9 to 5.6%), and − 8.6% (range, − 20.3 to 2.4%) in patients in the early, late, and no nutritional counseling groups, respectively.
The early termination of chemotherapy rates and the incompletion rates of planned radiotherapy were 1.9% and 1.9%, 2.9%, and
2.0%, 13.9%, and 19.4% in patients in the early, late, and no nutritional counseling groups, respectively.
Conclusions Our findings strongly suggest that while some HNC patients may have pretreatment normal nutritional status, early
nutritional counseling is nevertheless essential for the improvement of treatment tolerance and survival outcome.

Keywords Chemoradiotherapy . Head and neck cancer . Nutritional counseling . Treatment interruption

Introduction

Malnutrition is one of the most common side effects of cancer,
accounting for a 30–80% prevalence rate among patients di-
agnosed with cancer [1–4]. Multiple factors involved in can-
cer patients’malnutrition are mainly caused by hypermetabol-
ic effect, induced by tumor-derived factors or inflammatory
cytokines [5, 6]. Furthermore, as patients are expected to un-
dergo antineoplastic therapy, adverse events of the treatment,
including mucositis, chemotherapy-induced nausea and
vomiting, xerostomia, or diarrhea, may further exacerbate
the malnourished status of the cancer patients [4, 6, 7].

Notably, patients with head and neck cancer (HNC) are
frequently susceptible to treatment-related malnutrition since
the tumor’s anatomical location and swallowing motility dis-
order often impede oral intake [8, 9]. Furthermore, as the
standard curative treatment modality for the locally advanced
HNC [10, 11], concurrent chemoradiotherapy (CCRT) inevi-
tably accompanied with significant side effects such as
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rates were 1.9%, 2.9%, and 13.9% in patients in the early, late,
and no nutritional counseling groups, respectively. There was
no difference of early termination of chemotherapy rates be-
tween patients in the early and late nutritional counseling
groups (p = 0.68), while patients in the no nutritional counsel-
ing group had a significantly higher percentage of early ter-
mination of chemotherapy rates than the other two groups
patients (both p = 0.001). The incomplete planned radiother-
apy rates were 1.9%, 2.0%, and 19.4% in patients in the early,
late, and no nutritional counseling groups, respectively.
Again, there was no difference of radiotherapy interruption
rates between patients in the early and late nutritional counsel-
ing groups (p = 0.99), while patients in the no nutritional
counseling group had a significantly higher percentage of ra-
diotherapy interruption rates than patients in the early (p =
0.012) and late nutritional counseling group (p = 0.029). Of
the cohort, three patients (1.2%) died during the course of
CCRT treatment. Patients in the late nutritional counseling
group (1.0%) and the no nutritional group (5.6%) had higher
CCRT-related death than patients in the early nutritional
counseling group (0%).

Discussion

Our study evaluated the impact of nutritional counseling on
survival outcome, body weight change, and treatment com-
pleteness in locally advanced HNC patients with normal nu-
tritional status undergoing CCRT. The current study showed
that HNC patients with pretreatment normal nutritional status
had significantly better survival outcome, less body weight
loss, and less treatment interruption if they received nutritional
counseling than those who did not receive nutritional

counseling during the CCRT course. Furthermore, different
timings of nutritional counseling also contribute to the surviv-
al difference. Patients who received nutritional counseling
within 2 weeks of CCRT initiation were more likely to have
longer survival and less body weight loss than those who
received nutritional counseling after 2 weeks of CCRT initia-
tion. Thus, our study highlights the importance of early and
timely nutritional counseling in patients with locally advanced
HNC with normal nutritional status prior to CCRT.

Nutritional status is commonly used as a predictive and
prognostic tool in cancer patients receiving antineoplastic
treatment [6, 32]. The body mass index, oral intake amount,
and recent body weight change are the most common markers
used in the diagnosis of the patient’s nutritional status.
Nutritional counseling is widely provided to malnourished
cancer patients to overcome poor treatment tolerance and high
treatment-related toxicity. However, HNC patients’ nutrition-
al status during the radiotherapy course is dynamically chang-
ing and deteriorating, resulting in malnutrition [33].
According to previous studies, up to 74–88% of HNC patients
with normal pretreatment nutritional status were considered
malnourished after receiving radiotherapy [34]. The average
body weight change ranged from 5 to 7.4% in HNC patients
during radiotherapy [35]. Similarly, our study showed that
CCRT resulted in a significant body weight loss in HNC pa-
tients, with a 5.5% median body weight loss at the end of
CCRT in our patient cohort.

Previous studies have demonstrated that early nutritional
counseling positively increased dietary intake, improved qual-
ity of life, and reduced the incidence and severity of treatment-
related toxicities in patients with HNC undergoing radiother-
apy [36, 37]. As nutritional counseling bring awareness to
nutritional support, patients may partake in an active role in

Fig. 1 Survival curve among the
three nutritional counseling
patient groups
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weight loss during CCRT. However, our study also shows that
regardless of the timing of the nutritional counseling, the es-
tablishment of the nutritional awareness for HNC patients
shows survival benefit comparing with the absence of any
nutritional counseling.

This study has some limitations. First, nutritional status is
dynamically changing, specifically in patients undergoing an-
tineoplastic treatment. Our data included patient’s body
weight loss at 1 month of CCRT initiation and at the end of
CCRT. However, other important parameters of nutritional
status, such as daily intake amount for each individual, which
may influence the decision to receive nutritional counseling in
our patient group, were not assessed in this study. Second, all
patients were advised to receive nutritional counseling before
or during CCRT initiation. However, the decision to receive

nutritional counseling was multifactorial, and these factors
varied within the cohort. We were not able to investigate all
the possible reasons why a patient would refuse nutritional
counseling. The component of the subjective decision to re-
ceive nutritional counseling may be a selection bias to our
study. Third, interruption of chemotherapy or radiotherapy
had no statistically significant difference between the early
and late nutritional counseling groups. Considering the lower
incidence of treatment interruption, 10 (4.1%) and 11 (4.5%)
patients had early termination of chemotherapy and incom-
plete planned radiotherapy, respectively, possibly contribut-
ing to the high selection of the pretreatment normal nutritional
patient group in this study. Fourth, lack of nutrition support
and ability to achieve recommendation as well as lack of in-
formation about quality of life analysis were important

Fig. 2 Percentage of body weight
change at 1 month and at the end
of concurrent chemoradiotherapy
among the three nutritional
counseling patient groups

Fig. 3 Percentage of treatment
interruption and concurrent
chemoradiotherapy–related death
among the three nutritional
counseling patient groups. (The
numerator and denominator of
bracket indicate numbers of event
and numbers of patient in each
group, respectively)
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1
Nutritional
Counseling

2
ONS

(Oral nutritional
supplementation)

4
Parenteral
nutrition

3
EN

(Enteral nutrition)

- Improve food intake
(protein- and energy-riched
food and fluids)
- Management of the 
nutrition impacting
syptmons
- Take into account etnicity, 
patient’s preference

Proteic-caloric
ONS-ω3

Personalized nutritional intervention

If EN is not feasible or 
sufficient
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Today’s Menu 
(…from the oncologist’s perspective…)

ü Why addressing nutritional issue is important for oncologists?

ü Management of clinical nutrition (from the oncologist’s perspective)

ü Clinical nutrition issues in Special populations
(Sarcopenic obesity; older cancer patients)

ü AIOM commitment on clinical nutrition

ü Future opportunities for research on clinical nutrition



Sarcopenic obesity: hidden muscle wasting
9% of advanced cancer patients

Nearly 25% of cancer patients with BMI >30  Kg/m2

6.76 (2.41–18.99), P¼ 0.001). Itoh et al. [21] also stratified
patients on visceral fat: muscle ratio, and in this population
receiving living-donor transplant for hepatocellular carcinoma
(HCC) they detected a risk group for worse disease-free survival
OR 5.26 (95% CI 2.03–13.8, P< 0.001) and OS OR 2.58 (95% CI
1.17–5.52, P¼ 0.019). Palmela et al. [34] reported on a small
sample of patients with locally advanced gastric cancer treated
with neoadjuvant chemotherapy (NAC); 5 of 47 patients (10%)
were SO, and these had a median survival of 6 months [95% con-
fidence interval (CI)¼3.9–8.5] versus 25 months [95% CI 20.2–
38.2]; log-rank test P¼ 0.000). One factor affecting our ability to
interpret the available results is that studies such as that of
Palmela had a small sample size and with an overall prevalence of
SO of the order of "9%, the SO subset was frequently limited in
absolute number.

Rier et al. [35] did not find a significant association with OS
(HR 0.87; 95% CI 0.40–1.88, P¼ 0.723) and time to the next
treatment (HR 0.89; 0.40–1.97, P¼ 0.774) in metastatic breast
cancer patients treated with first line palliative chemotherapy.
Within the sarcopenic group, no increased morbidity (P¼ 0.82)
or mortality (P¼ 0.52) could be identified in cancer patients with
BMI# 25 kg/m2 after esophagectomy [36].

Surgical complications and SO

In five studies SO was evaluated in possible relation to complica-
tions of cancer surgery, for colorectal, gastric and pancreatic can-
cer. Studies in which SO was evaluated in multivariate models are
shown in Figure 3. Lou et al. [37] reported that SO patients
(BMI# 27.5 kg/m2), independently of any other factors, had six-
fold greater risk (OR 6.07; 95% CI 1.904–13.359; P¼ 0.002) of

developing major complications after gastrectomy for gastric
cancer. Similar results were found in SO patients using visceral
fat area#100 cm2 as the criterion for obesity [22] with an
increased risk of developing surgical site infection [OR 4.59; 95%
CI 1.18–17.78, P¼ 0.028] after a laparoscopic gastrectomy for
gastric cancer. Additionally, SO patients had higher hospital costs
(P¼ 0.003) and 30 days readmission rate (P¼ 0.035) after gas-
trectomy [37], higher prevalence of surgical complications such
as abscess (P¼ 0.007) and cardiac (P¼ 0.006) and pulmonary
(P¼ 0.007) complications after pancreatoduodenectomy [7]
compared with non-sarcopenic obese patients. Malietzis et al.
[24] found more major surgical complications in colorectal can-
cer in those patients with SO (P¼ 0.019) and higher mortality
within 30 days (P< 0.001).

In pancreatoduodenectomy, Pecorelli et al. [15] showed that
the ratio of visceral fat: skeletal muscle (equivalent to SO) was
higher in patients who died compared with the survivors
(P¼ 0.017). This was confirmed by Sandini [7] revealing that vis-
ceral fat : skeletal muscle ratio was an independent determinant
of major complications (OR 3.2; 95% CI 1.35–7.6, P ¼ 0.008)
after pancreatoduodenectomy.

It is important to be able to predict surgical morbidities to be
able to implement perioperative strategies to minimize the surgi-
cal complications. Association between obesity per se and
surgery-related complications has been reported [7, 22, 37].
Obese patients are more likely to be affected by hypertension, dia-
betes, cardiac disease and metabolic syndrome [38]. Central and
visceral obesity is known to affect inflammation and insulin
resistance. Some authors [7, 22, 39, 40] suggest that these condi-
tions might impair the immune response to operative stress, lead-
ing to a higher risk for surgical site infection, poor wound healing
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Figure 2. Multivariate odds ratio for mortality in sarcopenic obese patients.
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Figure 3. Multivariate odds ratio for surgical complications in sarcopenic obese patients.
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and delayed recovery. Since sarcopenia and obesity are both
strongly associated with chronic inflammation [41], the meta-
bolic response may be affecting the surgical outcomes of SO
patients.

Chemotherapy toxicity and SO

Association of SO with chemotherapy toxicity is associated with a
hypothesis that SO patients combine a high absolute dose with a
reduced volume of distribution. BSA is used as a conventional
basis for the administration of cytotoxic chemotherapy. It is
hypothesized that in SO patients, large BSA will drive a higher
absolute chemotherapy dose, that may distribute within and
metabolized and cleared by a very depleted lean body mass
(LBM), resulting in higher incidence of toxicity [8]. There are not
yet pharmacokinetic data to show whether SO patients experi-
ence greater exposure during cancer treatment, however, a series
of studies indicate an association of dose-limiting toxicity (DLT)
with SO in different treatment settings. Data are available from
clinical trials [42, 43] as well as samples of patients receiving usual
care [34, 44]. Most authors defined DLT as reduction or delay or
permanent discontinuation of treatments because of serious
adverse events assessed using the National Cancer Institute
Common Terminology Criteria for Adverse Events (CTCAE).

Some authors did not find SO to be predictive of DLT [6, 36].
In a clinical trial, Anandavadivelan et al. [42] showed that SO
patients showed a significantly higher risk (OR 5.54; 95% CI
1.12–27.44) of DLT during cycle 1 of NAC in resectable oesopha-
geal cancer compared with non-sarcopenic obese patients
(Figure 4). The planned dosage for cisplatin was 100 mg/m2 on
day 1; for 5-FU it was 750 mg/m2/24 h on infusion days 1–5. In
contrast, a higher BMI did not associate with toxicity (OR 1.00;
95% CI 0.34–2.88) compared with patients with a normal BMI.
Patients with sarcopenia, but with a normal BMI had no signifi-
cant increase in risk of DLT (OR 1.60; 95% CI 0.30–8.40) com-
pared with non-sarcopenic patients with normal BMI.

Palmela et al. [34] studied a patient cohort diagnosed with
locally advanced gastric cancer receiving epirubicin-based NAC
regimens (epirubicin, cisplatin and 5-fluorouracil; epirubicin,
oxaliplatin and 5-fluorouracil; epirubicin, cisplatin and capecita-
bine, epirubicin, cisplatin and capecitabine) in an academic can-
cer center. Ten percent of the patients in this cohort were SO and
all (100%) of them required termination of adjuvant chemother-
apy due to grade 3–4 toxicity, compared with a rate of treatment
termination of 28% of the remainder of the population.

Heidelberger et al. [44] reported an association between SO
and early acute-limiting toxicity (ALT) of anti-PD1 checkpoint
inhibitors in melanoma patients. This was a single centre retro-
spective study analyzing toxicity outcome in consecutive mela-
noma patients treated PD-1 inhibitors dosed per unit body
weight (3 mg/kg of nivolumab or 2 mg/kg of pembrolizumab,
intravenously). In this study in the case of grade 3 or 4 toxicity
according to CTCAEv4.0, anti-PD1 therapy was discontinued
and toxicity was treated according to current guidelines.
Immunotherapy could be resumed or permanently discontinued,
at the discretion of the treating physician. Early ALT was defined
as any toxicity occurring in the first 3 months of treatment lead-
ing to treatment discontinuation. The occurrence of early ALT
was increased in women with SO: 50% versus 7.7% (P¼ 0.01, OR
12.0; 95% CI: 1.4–103).

Sjoblom et al. [43] studied non-small-cell lung cancer patients
in a series of clinical trials of patients treated with carboplatin-
based doublets. Individual patients’ absolute dose of the BSA-
dosed component in the regimen (gemcitabine, pemetrexed or
vinorelbine) was considered in light of their LBM. Patients with
the highest BSA: lean tissue ratio (i.e. equivalent to sarcopenic
obese) had a higher rate of dose-limiting haematological toxicity
of grade 3 or 4 (OR 5.21; 95% CI 1.61–16.8; P< 0.01), compared
with patients having the average overall BSA: lean tissue ratio. Of
interest in this analysis, patients with the lowest BSA: lean tissue
ratio (i.e. highly muscular individuals with low body fat) had a
low toxicity risk (OR 0.19; 95% CI 0.06–0.62; P< 0.01). While
most authors focused on the risk of excess toxicity in patients
with SO, it would be expected that patients with the opposite
phenotype (muscular with low fat mass) might have scope to tol-
erate higher treatment doses. This remains to be formally tested.

The above results may be considered in relation to the practice
of ‘dose-capping’ (i.e. calculating the chemotherapy dose based
on a maximum BSA of 2.0 for obese individuals). In Figure 1A,
patients with SO are highlighted and in Figure 1B these same
patients are identified within the BSA distribution. Sarcopenic
obese patients typically have a BSA" 2.0 m2. The practice of dose
capping may be beneficial to patients with SO given their propen-
sity for excess toxicity, however, capping is done blind to sarcope-
nia status and is neither optimal nor evidence based. There are no
available scaling factors to adjust dose in SO patients. On the
other hand, dose capping seems likely to underestimate the
amount of drug for the obese patients who are not sarcopenic.
In a cohort study of 4288 patients with colon cancer, Dignam
et al. [45], reported dose capping in 55% of obese and 73% of
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The nutrition issue in older patients

ü The aging process is associated with sarcopenia

ü Decline in muscle is expected at a rate of up to 15% 
per decade at 70 years of age

ü Aged > 70 years and malnutrition increase the risk
of death 2 – 2.5 times, respectively

ü Often more difficult to delineate age-related versus 
tumor-related effects on malnutrition

Comprehensive Geriatric Assessment (CGA)
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a b s t r a c t

Objectives: The attitude toward malnutrition varies considerably among oncologists and many
malnourished cancer patients receive inadequate nutritional support. The aim of this brief report
was to report the results of the exploratory national survey conducted by the Italian Society of
Medical Oncology (AIOM) and the Italian Society of Artificial Nutrition and Metabolism (SINPE)
before publication of a consensus document aimed at evaluating current attitudes toward
malnutrition and management of nutrition, among Italian medical oncologists.
Methods: Between January and July 2015, the AIOM and the SINPE conducted a national web-based
exploratory survey to investigate the attitude of oncologists toward malnutrition, and the man-
agement of nutritional support, before publication of an intersociety consensus document.
Results: Of the 2375 AIOM members, 135 (5.7%) participated in the survey, with a satisfactory
distribution across all Italian regions. Nutritional assessment and support were routinely inte-
grated into patient care for 38 (28%) responders. According to 66 (49%) participants, nutritional
assessment was carried out only at the patients’ request (n ¼ 62), or not at all (n ¼ 4). Availability of
clinical nutritionists was reported by 88 (65%) participants. For 131 responders (97%), nutritional
status was decisive (n ¼ 63) or often crucial (n ¼ 68) in assessing whether anticancer treatment
was practicable or would be tolerated.
Conclusions: The low response rate may reflect the lack of awareness and consideration of nutri-
tional issues among Italian oncologists. Although malnutrition and nutritional support seemed to
be perceived by the responders as relevant factors for the efficacy of oncologic treatments, it seems
that nutritional care practices may well be inappropriate. The lack of collaboration between on-
cologists and clinical nutritionists may be the first obstacle to overcome. Educational intersociety
initiatives aimed at improving nutritional support management for cancer patients in Italy appear
urgently needed.

! 2016 Elsevier Inc. All rights reserved.

Introduction

Malnutrition is an overlooked yet frequent problem in cancer
patients that is associated with a higher degree of treatment-
related toxicity, a reduced response to treatment, an impaired
quality of life, and a worse overall prognosis [1,2].
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Cancer-related malnutrition management: A 
survey among Italian Oncology Units and 
Patients’ Associations 
Riccardo Caccialanza a , ∗, Federica Lobascio a , Emanuele Cereda a , 
Giuseppe Aprile b , Gabriella Farina c , Francesca Traclò d , 
Valeria Borioli a , Marilisa Caraccia a , Annalisa Turri a , Francesco De 
Lorenzo d , Paolo Pedrazzoli e , on behalf of the AIOM-SINPE-FAVO 
and Fondazione AIOM Working Group 
a Clinical Nutrition and Dietetics Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy 
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c Department of Oncology, ASST Fatebenefratelli Sacco, Milan, Italy 
d Italian Federation of Volunteer-based Cancer Organizations, Rome, Italy 
e Medical Oncology Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy 
a b s t r a c t 
Attitudes toward cancer-related malnutrition vary considerably among oncologists and nutritional support 
is often not handled according to the available guidelines. The Italian Association of Medical Oncology 
(AIOM), Italian Society of Artificial Nutrition and Metabolism (SINPE), Italian Federation of Volunteer-based 
Cancer Organizations (FAVO), and Fondazione AIOM Working Group conducted a national web-based sur- 
vey addressed to all Italian Oncology Units referees and Italian Cancer Patients Associations. The aim was 
to investigate the current management of malnutrition and views on nutritional care among oncologists 
and patients. One hundred and seventy-one (51.6%) of the 331 registered Italian Oncology Units and 75 
(38.5%) of the 195 FAVO local communities participated in the survey. Nutritional assessment and support 
were integrated into patient care from diagnosis for 35% of Oncology Unit referees and 15% of FAVO asso- 
ciates. According to 42% of oncologists, nutritional assessment was carried out only after patients requested 
it, while it was not performed at all for 45% of FAVO associates. Almost 60% of patient affiliates were not 
aware of clinical referrals for home artificial nutrition management. However, for almost all responders, 
the evaluation of nutritional status was considered crucial in predicting tolerance to anticancer treatment. 
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Intersociety Italian Working Group for Nutritional Support in Cancer

ü Although malnutrition and nutritional support is perceived by as
relevant factors for the efficacy of cancer treatment, it seems than
nutritional care practices may well be inappropriate

ü The lack of collaboration between oncologists and clinical nutritionists
may be the first obstacle to overcome

ü Educational intersociety initiatives aimed at improving nutritional
support management for cancer patients in Italy appear urgently
needed

ü According to 42% of oncologists, nutritional
assessment was carried out only after patients
requested it, while it was not performed at all for 45%
of FAVO associates

ü Almost 60% of patients were not aware of clinical
referrals for home artificial nutrition management

ü For almost all responders, the evaluation of nutritional
status was considered crucial in predicting tolerance to
anticancer treatment
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16. La mancata attuazione dell’Accordo 
Stato-Regioni 224/CSR 14/12/2017 sui percorsi 
nutrizionali in oncologia: riflessioni  
sulle possibili ragioni e prospettive

a cura di R. Caccialanza, F. Lobascio e P. Pedrazzoli – Fondazione IRCCS  
Policlinico San Matteo, Pavia 

F. De Lorenzo, L. Del Campo, E. Iannelli, F. Traclò – F.A.V.O.

Attualmente sono circa 3,5 milioni gli Italiani che vivono dopo una diagnosi di cancro. Di questi, il 30% è 

guarito, il 23% è in trattamento terapeutico (chemioterapia, radioterapia, immunoterapia) e il 20% non su-

pera la malattia per le gravi conseguenze della malnutrizione, che, se non tempestivamente trattata, incide 

negativamente sulla praticabilità delle cure oltre che condizionare negativamente la qualità di vita.

Ciò comporta l’urgente necessità di rendere il paziente ben informato, consapevole e proattivo in merito a 

tutti gli aspetti legati alla nutrizione, che possono essere cruciali al fine di affrontare con successo le terapie e 

il prosieguo della vita al termine delle stesse nel rapporto con l’oncologo e con il medico di medicina generale.

La crescente consapevolezza della rilevanza della malnutrizione in oncologia ha indotto la Federazione italia-

na delle Associazioni di Volontariato in Oncologia (F.A.V.O.) a elaborare e promuovere, in collaborazione con 

l’Associazione Italiana di Oncologia Medica (AIOM) e la Società Italiana di Nutrizione Artificiale e Metabolismo 

(SINPE), la Carta dei Diritti del Malato Oncologico all’Appropriato e Tempestivo Supporto Nutrizionale, mirata 

a favorire il miglioramento della qualità delle cure nutrizionali per i pazienti oncologici e, allo stesso tempo, 

consentire al paziente di essere ben informato, consapevole dei propri diritti a tale riguardo e proattivo.

Tale Carta ha costituito la base per la pubblicazione da parte del Ministero della Salute delle “Linee di indirizzo 

sui percorsi nutrizionali nei pazienti oncologici”, elaborate da un gruppo di lavoro multidisciplinare composto 

da rappresentanti del Ministero della Salute, di aziende sanitarie, università, società scientifiche di settore e 

associazioni di pazienti, e approvate in sede di Conferenza Stato Regioni il 14/12/2017.

L’Accordo impone alle Regioni e alle Aziende Sanitarie di garantire al malato di cancro la valutazione tem-

pestiva dello stato di nutrizione e la corretta gestione della terapia di supporto, partendo dal counseling nu-

trizionale, fino all’utilizzo della nutrizione artificiale, per prevenire o trattare efficacemente la malnutrizione.

In particolare, le Linee di indirizzo sottolineano l’importanza di sottoporre ogni malato oncologico a screening 

nutrizionale con strumenti validati al momento della diagnosi di malattia e di ripeterlo regolarmente lungo 

tutto il percorso terapeutico assistenziale al fine di individuare precocemente i pazienti che devono essere 

poi inviati per una valutazione nutrizionale completa. Soltanto con un intervento nutrizionale precoce e non 

tardivo vi sono infatti possibilità plausibili di risultato in termini di prevenzione/trattamento della malnutrizione 

e di miglioramento della tolleranza ai trattamenti oncologici durante il percorso assistenziale. È altresì impor-

tante che le valutazioni nutrizionali e l’intervento siano effettuati da parte di figure professionali adeguata-

mente formate e definite (medici esperti in nutrizione clinica e dietisti) e siano riportati in maniera esplicita 

nella documentazione clinica, al fine di definire chiaramente le diverse responsabilità. Il piano di trattamento 

nutrizionale deve essere personalizzato e può avvalersi, a seconda del quadro clinico e della fase di malattia, 

di counseling nutrizionale, supplementi nutrizionali orali (ONS) o nutrizione artificiale, sia per via enterale 

che parenterale. Per quanto riguarda i supplementi nutrizionali orali, nell’ Accordo Stato-Regioni questi sono 

inclusi tra gli strumenti integranti della terapia nutrizionale, tuttavia non ne sono state definite le modalità di 

erogazione.
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5.3.1  Sede servizio nutrizione clinica di riferimento

N Strutture
% sul totale
% entro Macroregione

Interno 
all’azienda

Esterno 
all’azienda

Totale

Nord 148 5 153

50,68 1,71 52,40

96,73 3,27 100,00

Centro 68 2 70

23,29 0,68 23,97

97,14 2,86 100,00

Sud e Isole 68 1 69

23,29 0,34 23,63

98,55 1,45 100,00

Italia 284 8 292

97,26 2,74 100,00

N Strutture
% entro Reg.

Interno 
all’azienda

Esterno 
all’azienda

Totale

Abruzzo 2 0 2

100,00 0,00 100,00

Calabria 5 0 5

100,00 0,00 100,00

Campania 21 0 21

100,00 0,00 100,00

Emilia-Romagna 16 0 16

100,00 0,00 100,00

Friuli-Venezia Giulia 9 0 9

100,00 0,00 100,00

Lazio 25 2 27

92,59 7,41 100,00

Liguria 11 0 11

100,00 0,00 100,00

Lombardia 54 2 56

96,43 3,57 100,00

Marche 12 0 12

100,00 0,00 100,00

Molise 3 0 3

100,00 0,00 100,00

Piemonte 34 3 37

91,89 8,11 100,00

Puglia 23 0 23

100,00 0,00 100,00
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Today’s Menu 
(…from the oncologist’s perspective…)

ü Why addressing nutritional issue is important for oncologists?

ü Management of clinical nutrition (from the oncologist’s perspective)

ü Clinical nutrition issues in Special populations
(Sarcopenic obesity; older cancer patients)

ü AIOM commitment on clinical nutrition

ü Future opportunities for research on clinical nutrition



Time to combine immunonutrition with immunotherapy?

Uno studio clinico pilota che, anche se su
un numero limitato di pazienti con 
tumore gastrico e colorettale, ha fornito
interessanti dati, relativamente alla
modulazione del microambiente
tumorale con immunonutrizione
enterale.

E͛ possibile modƵlare il microambiente tƵmorale 
attraverso immunonutrizione?

Clin Nutr ESPEN. 2020; 38: 153-159.

Modulation of tumor microenvironment by immunonutrition
as a plausible rationale for combining immunotherapy with immunutrition

Comparison between immunophenotypic structure of tumor
biopsy before surgery and surgical sample

In patients receiving immunonutrition it was detected:
• Higher number of cell T-helper
• Lower number of Treg and T exhausted
• M1 polarization
• Inibition of PD-1/PD-L1 pathway

Brief report

Nutritional support in lung cancer: Time to combine immunonutrition
with immunotherapy?

Sara Pilotto M.D. a, Francesco Agustoni M.D. b, Anna Maria Morelli M.D. c, Federica Lobascio M.D. d,
Emanuele Cereda M.D., Ph.D. d, Paolo Bironzo M.D. c, Ilaria Trestini R.D. a, Michele Milella M.D. a,
Silvia Novello M.D., Ph.D. c, Paolo Pedrazzoli M.D. b, Riccardo Caccialanza M.D. d,*
aMedical Oncology, Department of Medicine, University of Verona Hospital Trust, Verona, Italy
bMedical Oncology Unit, Fondazione IRCCS Policlinico San Matteo and Department of Internal Medicine, University of Pavia, Pavia, Italy
c Thoracic Oncology Unit, Department of Oncology, University of Turin, AOU San Luigi, Orbassano, Italy
d Clinical Nutrition and Dietetics Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy
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A B S T R A C T

Although there is substantial evidence on the impact of nutritional-status deterioration on quality of life,
treatment tolerance, morbidity, and mortality in people with cancer, clinical nutrition intervention trials in
oncology are still limited. The rationale for deepening this topic is also justified by the availability of innova-
tive treatment options, such as immunotherapy, which take into consideration potential modulation of the
immune system by several factors. In this article, we aimed to focus on the unexplored issue of immunonutri-
tion and its potential modulatory activity on treatment response in people receiving immunotherapy. With
this perspective, we propose a clinical-trial model to explore the potential impact of immunonutrition on
nutritional, functional, immunologic, safety, and efficacy parameters in people with advanced non!small cell
lung cancer undergoing first-line immunotherapy-based anticancer treatment.

© 2022 Elsevier Inc. All rights reserved.
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Introduction

Malnutrition and sarcopenia, whose prevalence and severity
primarily depend on tumor stage and site, are frequent and critical
problems in oncology, particularly within the growing population
of older people eligible for treatment [1]. Their consequences are
prolonged hospitalization, higher incidence and severity of treat-
ment-related toxicity and postsurgical complications, reduced
response to cancer treatment, impaired quality of life (QoL), and
worse overall prognosis [2]. These effects have been reported also
in people with lung cancer (LC) [3!5], in whom the prevalence of
nutritional derangements is relevant after diagnosis [6,7].

Over the past two decades, the availability of innovative thera-
peutic strategies, such as targeted therapy and immunotherapy,
has substantially contributed to changing the treatment paradigm
in non!small cell lung cancer (NSCLC), as well as improving prog-
nosis and life expectancy [8]. Nevertheless, LC remains the leading
cause of cancer-related mortality worldwide [9].

In this scenario, the optimization of supportive care strategies
addressing the improvement or maintenance of nutritional status
and body composition is indeed important. There is a large body of
data supporting the association between nutritional-status deteri-
oration and QoL, treatment response and tolerability, and mortal-
ity. Therefore, there is a strong rationale for exploring the
nutritional domain to enhance treatment tolerance and efficacy.

Nutritional support has for many years been improperly consid-
ered part of palliative care in advanced cancer, and despite the avail-
ability of updated guidelines and recommendations [10], the global
quality of nutritional care in oncology is still inadequate [11].

Nutritional interventions in people with lung cancer

Most nutritional intervention trials in this setting consist of pro-
viding nutritional counseling or oral nutritional supplements,
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particularly those enriched with v-3 fatty acids; the efficacy of artifi-
cial nutrition—either enteral or parenteral—has been not addressed.

The results of the majority of available studies are positive in
terms of nutritional and inflammatory parameters, and, to a lower
degree, of QoL and functional status [4]. However no relevant ben-
efits on clinical outcomes have been obtained or even investigated
owing to the lack of adequate sample sizes or study designs.
Apparently, only a single small study has shown that supplementa-
tion with v-3 fatty acids resulted in increased efficacy of chemo-
therapy and survival without affecting dose-limiting toxicity [12].

Immunonutrition in oncologic care

The use of immunonutrition in cancer treatment has been pro-
gressively gaining attention over recent years, as a high-calorie,
high-protein nutritional blend (Impact, Nestl!e Health Science,
Creully sur Seulles, France) enriched with immunonutrients (argi-
nine, nucleotides, and v-3 fatty acids) has proven to be effective in
reducing the risk of postoperative complications (infections, fistu-
las, etc.) and the length of hospital stay in patients undergoing
major cancer surgery (abdominal, head and neck) [13,14].

Of the two studies that have evaluated the impact of immuno-
nutrition in people with LC undergoing surgical resection [15,16],
only one showed a reduction in postoperative complications [15].

Considering recent achievements in cancer care, particularly
the introduction of immunotherapy, there is increasing interest
in understanding the modulation of inflammation and immuno-
suppression in the tumor microenvironment [17]. Recently, a pro-
spective pilot study evaluated the immunophenotypic structure
of immune cells before and after the administration of immuno-
nutrition in 16 gastrointestinal surgical patients compared with 8

people receiving a regular diet [18]. In patients treated with
immunonutrition, modulation of the immune response was
detected, consisting of a higher number of cytotoxic and helper T
lymphocytes in the tumor microenvironment of the surgical
specimens compared to the preoperative biopsy, and a lower
number of lymphocytes presenting an exhausted phenotype.
Moreover, inhibition of the PD-1/PD-L1 pathway was observed in
those individuals.

As a matter of fact, the appropriate process of activation and
functioning of cytotoxic T cells and memory cells requires ade-
quate protein intake and the presence of nitric oxide, arginine, and
cysteine [19].

In particular, arginine has a positive effect on the activity of the
immune system, and its oxidation provides nitric oxide, which has
an antiseptic effect and expands capillaries, favoring wound perfu-
sion and increasing access to nutrients and oxygen [20]. A higher
intake of nucleotides also enhances immune system activity [19].

The rationale for combining immunotherapy with
immunonutrition

The success of immunotherapy in people with cancer depends on
immunologic competence, which is modulated by a series of variables
related to cancer type, ongoing treatments, and patient characteristics
(immunologic profile or microbiome) [21]. In this scenario, although
very limited data are available so far, immunonutrition may act
through modulation of the inflammatory and immune response, pos-
sibly acting on T cells and the density and cytotoxicity of natural killer
cells [22]. Therefore, tight nutritional support with immunonutrients
from treatment initiation, aimed at fully and continuously satisfying
protein-calorie requirements, may enable not only the maintenance

Fig. 1. Proposed study flowchart.
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Take Home Messages
ü Growing body of evidence demonstrated the impact of malnutrition and conversely of an adequate nutritional

intervention on OS, QoL and toxicity from oncologic treatments

ü Updated guidelines recommend to integrate nutritional care in clinical practice with multimodal and
multidisciplinary care approach

ü …But we can do more… 

ü Integrate nutrition education in our medical school

ü Undertake effective structural strategies and concrete actions aimed at facing the challenging issues of
nutritional care involving the active participation of scientific societies and health authorities

ü Implement properly designed nutritional trials focusing on primary relevant clinical endpoints and
integrate nutritional measurements in clinical trials addressing new drugs’ efficacy



…TOGETHER


